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TOM TAT: Céng nghé blockchain mdi xudt hién trong mét vai nam gan ddy nhung da cé rat nhiéu nghién citu dé hodn thién cong
ngh¢é ciing nhu cac nghién ciru trién khai vmg dung trong nhiéu linh viec nhu tai chinh, y 1, gido duc va dic biét la chinh phii s6.
BPdc tinh néi tréi ciia cong nghé blockchain la bao mdt théng tin dua trén nén tang dit liéu phi tdp trung va cdu triic heu trit theo
dang chudi khéi. Pdy chinh la co s¢ dé chong gid mao thong tin va ndng cao hiéu sudt xdc thiee diea trén kién triic phi tdp trung va
chia sé théng tin $6 cdi. Cong nghé blockchain cé thé tao ra mét hé sinh thai an toan, linh hoat Vva thich hop trong linh vuc dich vu
cong Cong nghé ndy ciing mang dén sw minh bach bang cdch tao ra bang chimg s6, hop dong giao dich vé tai san. Trong bai bdo
nay, chung 16i dé gidi phdp quan tai san ngdn chin bang cong nghé blockchain thong qua nén tang Hyperledger Fabric. Gidi phap
dé xudt gép phan nang cao hiéu qud cong tic quan Iy, diéu hanh va don gian thi tuc cong chwng tai cdc phong cong chung va co
quan quan Iy nha meée. Két qua thir nghiém gidi phap dé xudt ¢é hiéu sudt cao va ¢é khd ndng iing dung rong rdi trong linh vuc
cong chirng.

Tir khéa: blockchain, s6 cdi, chaincode, Hyperledger Fabric, cong chitng, tdi san ngan chan.

I. GIOI THIEU

Buogc ra doi trong vai nam gan day nhung blockchain duge xem la mot trong cc y tuéng mang tinh dot pha
nhét trong viéc thay ddi tu duy va cude song cua con nguoi ké tr sau sy ra doi cua Internet. V& co ban, blockchain la
cong ngh¢ dugce dung dé xay dung mot cau truc dir liu (cudn s6 cai) véi muc dich ghi lai cac giao dich mét cach cong
khai trén mot hé théng mdy tinh ngang hang theo phwong thirc ma héa cac giao dich theo chudi thoi gian. Tir d6 c6 thé
loai bo cac bén trung gian va tao ra v van Ung dung giup ting cudng sy tin tudng, tinh trach nhi€ém va sy minh bach
v6i chi phi va quy trinh thi tuc dugce giam thiéu dang ké. Cong nghé blockchain da thu hut rat nhiéu nghién ctru dé
hoan thién kién trac mang, co ché van hanh ciing nhu 1a trién khai tng dung ngoai tién ma hoa va hop dong thong
minh nhu céc san pham dich vu trong cong nghé tai chinh, y té, gido duc va cac hé thong chia sé dir liéu c6 tinh chat
phap 1y nhu dich vu cong.

O Viét Nam, xa hoi hoa hoat dong cong ching 1a mot trong nhitng chu truong 16n cua Pang va Nha nude ta.
Chu trwong nay di duoc cu thé hoa théng qua khung phap 1y cua Luat Cong chimg 2006 (Qudc hdi khoa 11, 2006). Va
khung phép 1y nay tiép tuc dugc hoan thién trong Luat Cong ching 2014 (Quéc hoi khoa 13, 2014). Mot trong nhing
thanh cong cua chu truong xa hoi héa hoat dong cong ching 1a so luong phong cong chimg da tang rat nhanh. Pén
thang 6 nam 2018, s6 phong cong ching trong ca nude tang hon nhleu 1an so véi ndam 2007, 14 ndm bat dau cho thanh
1ap cac van phong cong ching. Hién nay, hau hét cac dia phuong cép huyén hodc twong duong déu c6 phong cong
chimg nham dap ing nhu cau ngay cang cao ctia xa hoi.

Luat Cong chimg hién hanh quy dinh rat chit ch& cac hanh vi bi cdm dbi véi t6 chirc va cong ching vién (Qudc
hoi khéa 13, 2014). Ching han, mot phong cong chimng chi duge cong chirg hop dong, giao dich vé bat dong san trong
pham vi tinh, thanh phé tryc thudc trung wong noi to chirc hanh nghé cong chimg dit tru so tai tinh, thanh phé truc
thudc trung wong noi co bét dong san. Ngoai ra, khi mét bAt dong san da duoc thé chép dé bao dam thuc hién mot
nghia vu va hop dong thé chip di duoc cong chimg ma sau d6 duoc tiép tuc thé chdp dé bao dam cho mot nghia vu
khac trong pham vi phap luat cho phép thi cac hop déng thé chap tiép theo phai dwoc cong chung tai t6 chirc hanh nghé
cong ching da cong chimg hop ddng thé chip 1an dau. Tuy nhién, hién nay hoat dong cong ching hop ddng, giao dich
bét dong san van con mot sb ton tai, mot trong s6 d6 1a tinh trang tranh chap, khiéu kién lién quan dén giao dich vé bét
dong san ngay cang gia tang va phirc tap. Ton tai nay xuat phét nhiéu nguyén nhan trong d6 co6 su gian ddi, lira dao cua
mot s6 dbi tugng khi tham gia giao dich. Dé khic phuc ton tai trén, B Tu phap co nhleu cac giai phap da dugc dua ra
(Bo Tu phap, 2014). Trong d6 c6 d& xuat xay dung co 8¢ dir liéu cong ching bao g0m cac thong tin vé ngudn gdc tai
san, tinh trang giao dich ctia tai san va cac thong tin vé bién phap ngan chin dugc ap dung dbi véi tai san c6 lién quan
dén hop dong, giao dich di dugc cong chimg. Co sé dir liéu nay duge van hanh boi Uy ban nhan dan cip tinh va cac t6
chirc hanh nghé cong chimg trén dia phuong d6 cting khai thac voi yéu cau bao mat va tinh twong minh.

Cong nghé blockchain co thé tao ra mot hé sinh thai an toan va linh hoat thich hgp trong linh vuc cong ching
(Casinoa, 2019). Cong ngh¢ nay mang dén tinh minh bach bang céach tao ra bang ching cho cac loai tai liéu nhu gidy
t0, hop ddng giao dich cong chirng vé nha dat va tai san can ngan chin cac giao dich. Theo hiéu biét cua ching t6i thi &
Viét Nam chua c6 mot nghién ciru nao vé tng dung blockchain trong quan 1y hop ddng cong chimg va tai san ngin
chan duoc cong bd. Trong bado cdo nay, chung toi dé xuit giai phap quan 1y tai san ngan chan cho cac phong cong
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chimg bang cong nghé blockchain trén nén tang Hyperledger Fabric. Chiing t6i dédnh gia hi¢u suat ctia giai phap thong
qua hoat dong phan tich hi¢u suat cua kién tric mang blockchain dé xuat.

Trong phan tiép theo cua bai Viét s€ gidi thiéu cac nghién ctru ¢6 lién quan c6 sir dung cong nghé blockchain. Phan
III s& trinh bay mo kién triic dé xuat cua mang blockchain va m6 hinh tong thé cua giai phap quan ly hop dong cong
chimg, giao dich va tai san ngén chan. Két qua ctia giai phap va phan tich hiéu sudt ctia kién trac mang blockchain
dugc dé xuit trong phan IV trudc phan két luan va hudng phat trién trong phan V.

Il. CAC NGHIEN CUU CO LIEN QUAN

Hién nay, hé¢ thong blockchain dugc chia 1am 3 loai (Zheng, 2017): (a) hé théng public cho phép bat ky ai ciing
¢6 quyén ghi va doc dit liéu trén blockchain nhu Bitcoin (Nakamoto, 2008), Ethereum (Wood, 2014)...; (b) hé théng
private chi cho phép ngudi dung quyén doc dir ligu ma khong c6 quyeén ghi vi diéu nay thudc vé bén thu ba tuyét doi
tin cdy nhu Ripple (Armknecht 2015); (c) hé théng phan quyén (hay con duoc goi 14 consortium) 1a dang cua private
nhung ¢ sy két hop giita “niém tin” khi tham gia vao public va “niém tin tuyét d6i” khi tham gia vao private nhu
blockchain riéng ciia cc to chuc trén nén ‘tang Hyperledger (Cachin, 2016; Androulaki, 2018). Timg loai hé thong
blockchain ¢6 nhitng diém manh va han ché cua no6 va dugc sir dung trong ting linh vuc cu thé, trong d6 Hyperledger
1a nén tang rat phu hop dé trién khai hé thong blockchain phan quyén.

Ngoai nhirng tmg dung vé tién ma hoa va hop dong thong minh, blockchain con duogc (ng dung trong rat nhiéu
linh vue khac nhu y té, gido duc, quan ly dir liéu (data management) va chinh phu sO (digital government). Trong linh
vuey té, cong nghé blockchain dugc sir dung trong cac tmg dung vé chim soc stic khoe cong dong, tiép nhan bénh truc
tuyén, chia sé dir liéu bénh nhan méi muc tiéu minh bach héa thong tin va dam bao an toan dir liéu (Kleinaki, 2018;
Mettler, 2016; Peterson, 2016; Patel, 2018); cac giai phap nay sir dung nén tang Ethereum dé luu dir liéu va céc giao
dich.

Con trong linh vuc gido duc, blockchain c6 thé giai quyét cac van dé vé 16 hong bao mat va quyén riéng tu trong
khong gian hoc tap (Bdiwi et al., 2017); hodc blockchain c6 thé dugc sir dung dé luu trit hd so, minh chimg vé cac
phan thuéng hodc danh hiéu (Turkanov1c 2018); luu trit cac két qua hoc tap cua sinh vién (Devine, 2015); blockchain
giup cai thién bao mat va niém tin vé vin béng/chtrng chi ctia cac co s& dao tao (Duc-Hiep Nguyen, 2018; Xu, 2017);
Cong dong chau Au ciing da str dung blockchain trong viéc quan 1y tin chi trong ddo tao khi thyc hién trao d6i sinh
vién dang hoc tai cac truong cua ho (Turkanovié¢, 2018).

Trong quan 1y dit liéu, blockchain phat huy thé manh 1a tinh khong thé chdi bo voi nhidu ing dung nhu quéan Iy
tap tin chia sé trén nén tang Hyperledger Fabric khi x4y dung giao thirc NFB dua trén giai phap luu trir tap trung dugc
goi 1a OKORO (Magrahi, 2018). Christidis va cong su dé xuat giai phap bao mat tap tin chia sé¢ qua mang bang giao
thirc bao mat telehash (Christidis, 2016), hodc sir dung truc tiép hé thong file P2P nhu IPFS (IPFS, 2016).

Trong chinh phu sd, nhidu tmg dung duoc trién khai trén nén tang blockchain nhw quan 1y dinh danh cong dan,
bau ctr s6 va dich vu cong. Trong quan 1y dinh danh céng dén, cac thong tin ca nhan nhu ho tén, dia chi, thong tin ngan
hang va nhiing thong tin cd nhan khac dugc luu trén hé théng blockchain (Lemieux, 2016; Leiding, 2017; Augot, 2017,
Buchmann, 2017). Blockchain trd thanh cong cu kha thi dé xay dung hé théng dir liéu cong dan toan cau théng qua
bang ching minh ¢6 tinh xac thyc cao (Roberts 2017; Riera, 2017). Dbi v6i bau cir s6 thi cac giai phap trude do da
dugc phat trién phat trién nén dir liéu tap trung tiém an nhiéu rui ro bao mat va nhitng quan ngai vé tinh riéng tu. Tuy
nhién véi cac giai phap bau cir s6 trén nén tang blockchain nhu BitCongress (Deitz, 2014) va Liquid Democracy
(Schiener, 2014), cir chi c6 thé kiém tra duogc tinh trang phiéu bau ctia minh dong thoi vin dam bao tinh riéng tu va bao
vé danh tinh tir d6 giup ting cuong ty 1é bo phiéu.

Trong dich vu cong (public service), cac dich vu cong chung 4o (virtual notary), x4c minh sy ton tai (proof-of-
existence - PoE), xac minh s& hitu (proof-of-ownership - PoO), x4¢c minh proof-of-integrity (Pol), va giai quyet tranh
chip 1a cac loai dich vu c6 thé dugc danh cho cong dan ma khong ¢ sy tham gia cia cac co quan cong quyén. POE,
PoO va Pol ¢6 lién quan chat ché v6i nhau va dé dang kiém chimg trong mot nén tang blockchain. Cac co quan chinh
phi cua cac qudc gia trén thé gidi dang tim kiém co hoi dé trién khai ing dung cng nghé blockchain trong khu vuc
cong (Deloitte Development LLC, 2017; Chiang, 2018), déc biét 1a sir dung cong nghé co s¢ dir liéu an toan, phan tén,
ngudn md dé giam chi phi ddu tu va chi phi van hanh ddng thoi ting hiéu hiéu qua va xac thuc nhiéu loai tai lidu dai
han (@lnes, 2016; Nordrum, 2017; Qlnes, 2017; Olnes, 2017). Ngoai ra con phai ké dén cac ung dung blockchain khac
nhu x4c minh tai liéu (document verification), gidi phap vé cu tri dién tir (Sullivan, 2017), gidi phap vé minh bach hoa
vé thué (Pokrovskaia, 2017; Wijaya, 2017).

I11. MO HINH KIEN TRUC HE THONG

Hyperledger Fabric

Hyperledger Fabric 1a mot nén tang blockchain phan quyén ngudn md, dugce thiét ké cho cac ung dung riéng
trong moi truong doanh nghiép. Hyperledger Fabric cung cap kién trac mo6 dun ¢ sy phéan dinh vai tro gilra cac nut
trong kién trac mang, cho phép tich hop va thuc thi hop dong thong minh (Chaincode). Mang Fabric bao gom céc nut
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ngang hang vdi vai tro thyc thi cac chaincode, truy cap dir liéu s6 cai (Ledger), xac nhan giao dich va ciing 1a giao dién
cho phép céc ng dung (Client) két nbi. Ngoai ra, trong mang con ¢ cac niit dong vai trd sip xép thir tu cac giao dich
nhim dam bao tinh nhit quan cia mang blockchain sau d6 phan phat lai cic giao dich duoc chimg thuc cho cac nut
ngang hang cta mang. Cac niit nay duoc goi la Orderer, ching s& van hanh cac co ché dong thuan nhu Solo, Kafka,
Raft. Tét ca cac thanh phan trong mang dugc xac thuc va phéan cap cac vai tro bang hé thong cung cap dich vu goi la
Membership Service Provider (MSP). Hinh 1 cho thiy cac thanh phan co ban ctia mot mang Hyperledger Fabric bao
gém cac Peer, Ledger, Orderer, Client, Kafka va CA server.

oo Peer Organization [—

Orderer
Organization

Peer Organization

Leader i
Ledger :

Peer H
(Ledger} Peer R I ——
State DB + L Peer Organization —

i |

Chain Data J
Data Index | ¢
Files Files

Hinh 1. Cac thanh phén ctia mang Hyperledger Fabric, mé hinh két ndi giita cac peer va cdu tric luu trit
Cic thanh phan ciia mang Fabric

Peer: Mot mang blockchain bao gém mot tdp hop cac nit ngang hang (Peer). Peer 1a thanh phan co ban cua
mang vi n6 luu trit s6 cai va hop dong thong minh. SO céi ghi lai tat ca cac giao dich dugc tao bai cac hop dong thong
minh. Hop ddng thong minh va sb cai duoc st dung dé dong gbi cac thong tin, cac nghiép vu xir 1y va duge chia sé
gitia tat ca cc nat ngang hang trong mang.

Ledger: Trong mang Hyperledger Fabric, sd cai bao gdm hai thanh phin riéng biét 1a co s& dit lidu luu trang
thai hién tai (State DB) va chudi khdi (blockchain) nhu hinh 1. Co sé dit liéu trang thai hién tai s& cung cdp gia tri hién
tai ctia dir liéu thay vi phai tinh toan bang cach duyét qua toan bo nhat ky giao dich. Chiing duoc luu trir dudi dang cac
cap khoa-gia tri (Key-Value - KV). Chudi khdi ghi lai tit ca cac nhat ky giao dich din dén thay ddi trén dir liéu trang
thai hién tai. Cac giao dich dugc tap hop thanh céc khéi sau d6 duge lién két vao blockchain tir 6 cho phép truy vét
dugc cac thay d6i da dan dén trang thai hién tai.

Orderer: khic vai blockchain public, Hyperledger Fabric yéu cau phai co cac nit chuyén biét dé van hanh cac
co ché ddng thuan. Hyperledger Fabric dya trén cac thudt toan dong thuan xac dinh (deterministic) nén khi bat ky khi
nao duoc dua vao chudi déu phai dam bao chinh xéc va cudi cling. Viée tach biét chirc ning chimg thyc cic chaincode
ra khoi orderer gitip loai bo cac tac nghén tir d6 gia tang higu suat va kha ning mé rong mang. Hién tai mang Fabric hd
tro ba co ché déng Solo, Raft va Kafka.

Membership Service (MSP): MSP cung cAp tat ca cac co ché va giao thic ma hoa, cling nhu la cAp phat va
quan ly cac ching chi dong thoi xac thuc (Certificate Authority - CA) cac thanh phan (t6 chic) tham gia bén trong
mang. Trong mdt mang blockchain Fabric c6 thé ton tai nhiéu hon mgt MSP.

Chanel: Chanel (kénh) 1a mét mang con riéng, giao tiép gitra hai hoac nhiéu thanh vién trong mang, véi muc
dich thyc hién céc giao dich riéng tu va bi mat. Mot kénh dugc xac dinh boi cac thanh vién, nat dai dién ngang hang
cho moi thanh vién, s6 cai, chaincode, va cac nut orderer.

Nghiép vu quan ly tai sdn ngian chian

Theo Luat Cong chig 2014 (Qudc hoi khoa 13, 2014), khi mot cong dén (dugc goi 1a khach hang) c6 nhu cau
thuc hién giao dich dan sy vé cong chung nhu mua ban, chuyén nhuong, thé chap, tang cho... co lién quan den tai san
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do minh dimg tén chu s¢ hiru, khach hang nay can thyc hién cong ching hop dong, giao dich tai mgt trong cac phong
cong ching trong pham vi tinh/thanh phd. Sau khi trao d6i v6i khach hang, nhan vién phong cong chimng xac nhan loai
hinh giao dich va yéu cau xuat trinh cac loai ching tir kém theo giao dich. Néu cac chung tir hop phap, nhan vién tién
hanh thue hién giao dich v6i cac bude nhur la soan hop dong, sao luu cac chung tir kém theo... Sau khi cac bén tham gia
hop dong kiém tra thong tin, hop ddng s& dugc chuyén dén cong ching vién dé cong chimg vién ra 101 ching va Xac
nhan 16i ching. Trudce két thac giao dich, cac bén tham gia hop ddng xac nhan thong tin, cong chimg vién s& cap sd
cong chimg cho hop dong giao dich dé hoan tat quy trinh giao dich.

Trong cic bude thyc hién giao dich, cong chimg vién phai kiém tra tai san dang giao dich ¢6 bi ngan chin hay
khong. Tai san ngan chdn 1a tai san khong dugc thyc hién cac giao dich dan sy boi mét trong cac ly do nhu sau: tai san
dugc ké bién dé dam bao thi hanh 4n; tai san dang c6 tranh chap; tai san dang trong giai doan bao mét gidy chimg nhan
so hitu va dang xin cép lai glay chung nhan s& hitu. Theo quy dinh hién hanh, cac thong tin vé tai san ngin chan dé
dam bao thi hanh an dugc chuyen dén so Tu phap duéi thirc van ban phap ly. Cac phong cong chimg s& cap nhat thong
tin vé tai san nay thong qua nhiéu hinh thtrc khac nhau nhu thong qua cong thong tin cua s6 Tu phap hodc thong qua
ban sao tir thu dién tir néu s¢ Tu phap chua co cong thong tin vé dir liéu nay. Con dbi voi cac tai san dugc chu s¢ hiru
bao mat v0i van phong dang ky dat thi van phong dang ky dat noi tiép nhan hd so s& phat hanh thong bao vé tinh trang
mat gidy chimg nhén dén cac phong cong chimg dé cap nhat thong tin tai san. Cac thong tin vé tai san ngan chdn bao
gdm thong tin vé chii s¢ hiru, thong tin vé hiéu Iuc ngin chin va cac thong tin vé thudc tinh tai san duoc quy dinh Luét
Cong chimg 2014 (Qudc hoi khoa 13, 2014) dudi dang hé théng co so dir lidu chia s¢ thong tin vé nguon gdc tai san,
tinh trang giao dich cia tai san va cac nghiép vu lién quan tai san ngin chin do Uy ban nhan dan cép tinh xay dung,
van hanh va cac t6 chirc hanh nghé cong ching khai théc.

Mo hinh kién tric de xuat

Quan 1y tai san ngdn chin can quan 1y dugc thong tin cua tai san ngin chan, tai san giai téa va tai san giao dich.
Théng tin tai san ngan chan nhu 1a thong tin vé viéc ngimg, tam ngirng giao dich, do cic co quan quan 1y nha nude cip
thong tin bang van ban. Tai san giai téa 1a cac thong tin vé chdm dut, chdm dirt tam ngimg giao dich do toa 4n nhan dan
cac cap thong tin bang vin ban ddi voi cac tai san ngan chan. Tai san giao dich 1a cic thong tin vé tai san da tham gia
vao giao dich tai cac don vi cong chimg trén dia ban bao gdm dong san va bat dong san.

Duya trén cic yéu cau vé nghiép vu va yéu cau minh bach héa va an toan thong tin, chiing toi dé& xuat mé hinh
quan 1y tai san ngin chin dya trén nén tang mot mang blockchain Hyperledger Fabric nhu hinh 2. Mang blockchain
dugc xdy dung dya trén 3 host, mdi host 1a mot t6 chirc riéng biét, bao gdm cac thanh phan sau: 2 peer, 1 CA, 1
orderer. Trén mang nay chiing t6i thiét 1ap mot kénh duy nhit voi tén 14 agchain va sir dung co ché dong thuan Kafka.

Host 01: agu.edu.wvn Z00KEEPER Host 03: agu.edu.vn
CLUSTER

Orderer  |orderer0.agul.edu.vn: 7050 A t Orderer | orderer0.agu3.edu.vn: 7050

h 4

CA ca.agul.edu.vn: 7054 oY ca.agu.edud.vn: 7054

KAF KA
CLUSTER

Peerl peerl.agul.edu.vn: 7051,8051 Peerl peerl.agu3.edu.vn: FO51,8051

Peerl peerl.agul.edu.vn: 7053, BO53 Peerl peerl.agu3d.edu.vn: 7053, BO53

Host 02: agu.edu.vn

'— Orderer | ordererD.agu?.edu.wn: 7050

oY ca.aguZ.edu.vn: 7054

Peerl peerl.aguZ.edu.vn: 7051,8051

Peerl peerl.agu2.edu.vn: 7053, 8053 agChain
|
Hinh 2. M6 hinh kién trac mang blockchain Hyperledger Fabric dé xuét

Chung toi biéu dién cac nghiép vu quan 1y tai san ngin chan thong qua ngdn ngit mo hinh héa (Modeling
language) trong tap tin CTO theo dinh dang ctia Hyperledger Composer. Tap tin CTO nay bao gom cac dinh nghia dir
liéu (concept), cac thanh phan tham gia (participant), cic tai san (asset) va cac giao dich (transaction). Ba thanh phan
quan trong nhét trong tap tin CTO la cac thanh phan tham gia, cac tai san va cac giao dich. Ching t6i dinh nghia 2
thanh phan tham gia chinh 1a ngudi dung dén tir so Tu phép va nguoi ding dén tir phong cong chimg. Vé tai san, ching
t6i khai bao cac tai san sau day: (a) tai san 1a bat dong san hodc dong san bao gdbm cac thong tin nhu ma tai san, tén tai
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san, thong tin mo ta tai san, trang thai tai san, phong cong ching thyc hién giao dich...; (b) tai san ngin chin bao gdbm
cac thong tin ma tai san, nguoi dung thyc hién giao dich ngan chin, don vi ban hanh quyét dinh ngan chén, thong tin vé
thoi gian ngdn chén...; (c) tai san giai toa cling cac thong tin ma tai san, nguoi dung thuc hién giao dich giai toa, don vi
ban hanh quyét dinh giai toa, sé quyét dinh giai toa...; (d) cac hgp dong giao dich tai cac phong cong ching bao gom
cac thong tin nhu ludt dinh. Ching t6i cling dinh nghia 3 giao dich chinh 1a thém tai sdn, thém tai san ngdn chdn va
giao dich giai toa tai san ngan chan nhu hinh 3.

Dién thang tin tai san Lwu vao Blockchain

ngan chan

Chon tai san
ngan chan

(a) cac budc thuc
hién giao dich thém

- Céc thong tin vé - Xay dung Smartcontact | tai san ngan chan
tai san ngan chan vé tai san ngan chan :

- Nha, dét, xe,...
- Thong tin tai san

Thuyce hién giai téa Lwu vao Blockchain

tai san ngan chan

Chon tai san
ngan chan

(b) cac budc thuc
hién giao dich giai
toa tai san ngan
chin

- Thay dbi trang thai
cla tai san

- Lwu théng tin
giao dich

- Théng tin tai séan
ngan chan

Hinh 3. Cac budc thuc hién giao dich thém va giai toa tai san ngdn chin
IV. KET QUA THU'C NGHIEM

Pé xay dung mang blockchain Hyperledger Fabric nhu hinh 2, chung t6i sir dung 3 chii may 4o. Cau hinh cia
mdi may chu 4o nhu sau: 6 vCPU Intel Xeon 3.07GHz, 8G RAM. Bing thong két ndi 3 may chu 4o 1a 10 Gbps. Mdi
may chit a0 dugc st dung dé chay 2 peer, 1 orderer, 1 zookeeper, 1 kafka, 1CA. Mang blockchain dugc quan 1y thong
qua giao di¢n Hyperledger Explorer nhu hinh 4.

» == HYPERLEDGER ‘
I. NETWORK BLOCKS TRANSACTIONS CHAINCODES CHANNELS aguchannel

v 1026 10206 ® 6 o

BLOCKS TRANSACTIONS NODES CHAINCODES
Peer Name Status i BLOCKS / HOUR BLOCKS / MIN TX/HOUR
TX/MIN
peer(.agu2.edu.vn [ RUNNING |
-
b
peeri.agu2.edu.vn [ RUNNING | 3
peer0.agu3.edu.vn [ RUNNING |
2 {
peer1.agu3.eduvn [ RUNNING |

6:00 PM 11:00 PM 4:.00 AM 9:00 AM 3:00 PM

Hinh 4. Giao dién quan 1y mang blockchain d& xuét bang Hyperledger Explorer

Trudc khi trién khai mo hinh nghiép vu quéan 1y tai sin ngin chin trén hé thong mang blockchain Fabric, ching t6i
tien hanh danh gia hi¢u suat mang blockchain dé xuat theo quy trinh dé xuat cta Thakkar (2018). D€ danh gia hi¢u suat
mang, mot hop dong thong minh (chaincode) mau duoc trién khai voi hai giao dich co ban ghi va doc dir lidu vao so
cai. C4c thong s6 cau hinh mang blockchain ma ching t6i str dung dé danh gia nhu ¢ bang 1.

Bang 1. Céc thong s6 céu hinh thyc nghiém danh gia hiéu suit mang blockchain

S8 kenh Do phuc tap ctia | Tén CSDL trang | Tai nguyén ctia | Endorserment Kich thuge Block
giao dich théi Host Policy ctia khoi Timeout
1 1 KV write CouchDB 6 vCPU, 10 3-of 99MB 2s
Gbps link
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Trong kich ban ma chiing t6i str dung so giao dich la 1000 (tx =1000), hai giao dich ghi (open) va doc (query)
dir ligu trén chudi khdi dugc danh gia hi¢u suat. Ching t6i st dung cong cu dénh gia hiéu suat Caliper twong tu nhu
nghién ctru cta Thakkar dé phan tich s lugng giao dich dugc thyc hién thanh cong trong 1 gidy (Throughput), d6 tré
t6i da (Max Delay), d6 tré tdi thiéu (Min Delay), d6 tré trung binh (Avg Delay), S6 lugng giao dich thanh cong (Succ),
s6 lugng giao dich tht bai (Fail), toc d6 giri (Send Rate). Két qua danh gia hiéu suat dugc thé hién trong bang 2.

Biang 2. Két qua danh gia hiéu hiéu ciia giao dich ghi va doc trén sd cai véi 1000 giao dich

Test | Name Succ Fail Send Rate Max Delay Min Delay D'Ae;\lla?y Throughput
1 open 1000 0 50.1 tps 1.03s 0.23s 0.48s 49.4 tps
2 query 1000 0 101.0 tps 0.13s 0.01s 0.02 s 100.0 tps

Ngoai ra, cong cu Caliper cing phén tich mirc dg sir dung tai nguyén phan cting nhu bo nhd, bo xu 1y, bang
thong mang va ghi va doc dia cimg duoc sir dung khi tién hanh thuc hién kich ban di dua ra. Két qua phén tich vé sir
dung tai nguyén cua kich ban thtr nghiém duoc trinh bay trong bang 3.

Bing 3. Két qua phan tich vé sir dung tai nguyén ctia kich ban thir nghiém v&i 1000 giao dich

Name Memory Memory CPU CPU Traffic In Traffic Disc Digc

(max) (avg) (max) (avg) Out Read Write
peerl 102.0MB 87.7MB 30.61% 25.57% | 750.4KB | 732.8KB 0B 6.9MB
peer0 100.0MB 86.7MB 32.42% 25.68% | 751.6KB | 735.4KB 0B 6.9MB
couchdbl 178.8MB | 173.2MB 69.55% 54.82% 116B 0B 0B 2.3MB
couchdh0 180.2MB | 175.0MB 76.71% 49.81% 116B 0B 0B 2.2MB
ca 22.2MB 22.2MB 0.00% 0.00% 116B 0B 0B 0B
orderer 70.4MB 58.7MB 13.92% 10.19% 2.4MB | 738.8KB 0B 5.4MB
kafka 466.7MB | 441.8MB | 225.75% 68.25% 116B 0B 0B | 24.0KB
zookeeper 105.9MB | 104.2MB 2.28% 0.43% 116B 0B 0B 0B

Két qua déanh gia hiéu suit mang blockchain va yéu ciu vé s dung tai nguyén phan cimg cho thiy mang
blockchain dé xuat dap tng tot yéu cau vé quy mod ciia hé thdng quan 1y tai san ngan chin cho nhiéu tinh thanh vi theo
tim hiéu ctia chung t6i thi trir 2 thanh ph 16n 1a Ha Noi va TP. HCM, trung binh mdi tinh thanh c6 khoang tir 20 dén
30 phong cong ching.

Céc nghiép vu quan ly tai san ngan chan da duoc xay dung cho 2 loai ngudi dung chinh ¢ cac phong cong
ching va s& Tu phap. Nghiép vu chinh cta 2 loai nguoi dung nay 1a quan 1y cac tai san, tai san ngan chan, tai san giai
téa thong qua thao tac thém va chuyén doi trang thai tai san. Ngoai ra hé thong con cho phép quan 1y cac vin phong
cong ching, cac hop dong giao dich tai san... Hé thong duoc phat trién dudi dang tng dung web va thuc hién cac giao
dich trén trén chudi khoi thong qua cac 10i goi web API. Giao dién chinh ciia g dung nhu ¢ hinh 5.

. L BN Nguyén Vin Phic
TAI SAN NGAN CHAN Q Tim kiém tai sén B 55 phip An Ginng
@ Trang chd Trang cha
. Heé théng quan ly tai san ngan chan.
TAI SAN ’ 949 y 9 '
Tai san

Hoat déng gin nhit

Tai san ngdn chin

Tai san gidi toa o Thém tai san Chu sd hitu: Huynh Ngoc Nam 30 phat
Nhan vién: Nguyén Ma: DODT.LX.2019.25413, Loai: B4t déng sdn trudc
Khach hang ca nhan Van Hoa
Khach hang té chic
o ® Ngan chan tai san  Cha s& hitu: Nguyén Thi Bich Ngoc 32 phat
hlobidenglgaaldich Nhan vién: Trudng M3: DCLN.LX.2016.00537, Loai: BSt dong sin, Nguye... trudc
Minh Tuyén
THANH PHAN THAM GIA
S& Tu phap ® Ngan chan tdi san  Cha s& hifu: Nguyén Hifu Bé 50 phat
MNhan vién: Trudng Ma: DODT.LX.2010.10023, Loai: Bat déng sdn, Nguyé... trudc
Phéng Céng ching Minh Tuyén

Hinh 5. Giao dién chinh ciia hé théng quan 1y tai san ngan chin
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V. KET LUAN VA HUONG PHAT TRIEN
Chung t6i vira trinh bay giai phap quan 1y tai san ngin chin trong nghiép vu cong chimg trén nén tang cong
nghé blockchain. Chung t6i xdy dung mang blockchain phan quyén véi Hyperledger Fabric véi 6 peer, 3 CA, 3 orderer
va mot chaincode trén 3 may chu ao. Chung t6i cling da tién hanh d4anh gia hiéu suit mang blockchain va tan suat str
dung tai nguyén phan ctng trudce khi tién hanh xay dung giai phap quan 1y tai san ngan chan. Giai phap nay cling duoc
trién khai thir nghiém tai cac phong cong ching. Trong tuong lai chung t6i s& cai tién hiéu suat mang blockchain dé co
thé mo rong quy mo sir dung giai phap cho nhiéu phong cong chimg.
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A SOLUTION TO MANAGE BLOCKED ASSET ON TECHNOLOGY BLOCKCHAIN
Minh Tuyen Truong, Hoang Tung Nguyen, Hoang Anh Le, Van Hoa Nguyen

ABSTRACT: Blockchain technology has been developed in recent years and there are many researches to improve this technology
as well as to build applications in many areas such as finance, health, education and especially digital government. Blockchain
technology has an outstanding feature in securing information based on decentralized data platforms and storage structures in
blockchains. This is the basis to combat information fraud and improve authentication performance based on decentralized
architecture and shared ledger. Blockchain technology can create a safe and flexible ecosystem that is suitable for public services.
This technology also provides transparency by creating digital evidence, asset trading contracts. In this article, we propose
solutions to manage blocked asset on blockchain technology through Hyperledger Fabric platform. Our solution contributes to
improving the effectiveness of management, administration and simple notarization procedures in notary offices and state
management agencies. Experiences shows that our solution hase high efficiency and has potential to deploy in notary offices.
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