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TOM TAT

Viéc tich hop hay cdng tac gitra cac tién trinh nghiép vu lién quan déng vai tro
quan trong trong quan ly tién trinh nghiép vu (BPM). D€ thuc hién cac trao d6i
thong tin gitta cac bén tham gia vao tién trinh nghiép vu cong tac phai dua vao bén
trung gian d€ kiém soét va thuc thién thoa thudn gitra gitra cac d6i tdc tham gia.
Céng nghé chudi khdi (blockchain) cho phép thuc thuc thi cac tién trinh nghiép vu
cOng tac khong dua vao thanh phan trung gian. Bai bdo nay danh gia cac hudng
tiép can cac tién trinh nghiép vu cong tac dua trén cong nghé blockchain. Ttr dé
xay dung phuong phap luéan cho viéc thuc thi tién trinh nghiép vu dua trén cong

nghé blockchain va minh hoa kich ban dwa trén phuwong phap luan da dé ra.

Tt khéa: cong nghé chudi khdi, quan ly tién trinh niép vy, tién trinh nghiép vu.

1. MO PAU

Quan ly tién trinh nghiép vu (Business Process Management goi tat 1a BPM)
duoc xem la cau ndi gitra cac doanh nghiép va linh vuc cong nghé théng tin voi hudng
thi cac thao tac nghiép vu [1]. Quan ly tién trinh nghiép vu bao gom cac phuwong phap,
ky thuat va cong cu nham hd tro viéc thiét ké, xay dung cac quy tac, quan ly va phan
tich cac thao tac nghiép vu. Trong nhitng nam gan day, sy cong tac hay tich hop gitta
cac doanh nghiép cu thé'la sy tich hgp cac tién trinh nghiép vu trong BPM yéu cau su
trao d6i va chia sé cac tién trinh nghiép vu thong qua cac ddi tac kinh doanh nhu
khéach hang, nha cung cap, nha phan phdi v.v...

Viéc tich hop hay cong tac gitra cac tién trinh nghiép vu lién quan dén viéc trao
ddi thong tin gitra cac tién trinh. Viéc trao d6i qua nhiéu thong tin gitta cdc bén tham
gia vao tién trinh cong tac dan dén du thira dit liéu va thidu cac kién thikc lién quan
dén viéc trao doi gitra cac tién trinh nghiép vu bao gom cach thirc thuc hién, thoi gian,
dia diém. Do d¢, dé€ thuc hién cac trao doi thong tin gitta cac bén tham gia vao tién
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trinh nghiép vu cdng tac phai dua vao bén trung gian dé kiém soat va thuc thién thoa
thudn gitra gitra cac d6i tac tham gia.

Cong nghé chudi khéi (blockchain) mé ra mot budce tién méi dé hd tro viée
thuce thi cac tién trinh nghiép vu cong tac khong dwa trén cac doi tac trung gian.
Blockchain la hé thong co so dit liéu cho phép luu trix va truyén tai cac khoi thong
tin (block). Chting duoc lién két véi nhau nho chudi ma hoéa. Cac khdi thong tin
nay hoat dong doc lap va c6 thé mo rong theo thoi gian. Chung dwoc quan ly boi
nhitng nguoi tham gia hé thong chit khéng théng qua don vi trung gian. Nghia la
khi moét khéi thong tin duoc ghi vao hé thdng Blockchain thi khdng ¢ cach nao
thay doi duoc. Noi dung trong khdi chi ¢6 thé duoc bd sung thém khi dat duoc su
dong thuan ctia tat ca cac bén tham gia vao tién trinh.

Céng nghé chudi khdi cho phép thuc hién hop tac quy trinh kinh doanh lién
quan dén cac bén ma khong yéu cau trung tam tham quyén.” Cu thé, mot mo hinh quy
trinh bao gdm cac tac vu dwgc thye hién boi nhiéu bén cé thé duge diéu phdi thong
qua cac hop dong thong minh hoat dong trén chudi khéi. Co ché dong thuan quan ly
blockchain do d6 dam bao rang md hinh quy trinh dwoc mdi bén tuan theo. Céc tién
trinh nghiép vu cong tac st dung blockchain ¢ hai khia canh: luéng di liéu nhu
mot phan chinh ctia blockchain va cac quy tic nghiép vu ctia cac tién trinh dwoc
thuc thi dua trén cong nghé blockchain bang cdch chuyén d6i md hinh tién trinh
duwoc bidu dién dudi BPMN sang cac hop dong thong minh.

Noi dung tiép theo trong bai bao nay la tién hanh phan tich va danh gia cac
hudng ti€p can trong viéc thiét ké va thuc thi cac tién trinh nghiép vu cong tac st
dung cong nghé blockchain ¢ phéan 2.3. Cu thé, la sw chuyén ddi mo hinh hoa tién
trinh nghiép vu cong tac BPMN sang hop d6ng thong minh. Dya trén sy phan tich
danh gia cac hudng ti€p can, bai bao dua ra phuwong phap luan va kich ban dé
minh hoa phwong phap luan da dé ra ¢ phan 2.4. Cudi cung la phan két luan va
huwdng phat trién ctia bai bao.

2. MO HINH HOA TIEN TRINH NGHIEP VU CONG TAC BPMN VA CONG
NGHE BLOCKCHAIN

2.1 BPMN (Business Process Modeling Notation)

BPMN la ky phap dwa trén luge d6 ludng cho viéc dinh nghia tién trinh. BPMN
la chudn biéu dién triec quan dwgc phat trién béi BPMI (Business Process Management
Initiative). Bac ta BPMN 1.0 dueoc ban hanh rong rai vao thang 5 nam 2004. Mdc du
BPMN la mét trong nhitng ngdn ng md hinh hoa ra doi mudn nhat, BPMN thu hat
dwgc mot s6 luong 16n cac doanh nghiép trong viéc st dung BPMN nhu la mét chuan
d€ mo hinh hoéa cac tién trinh nghiép vu [2].
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Muc dich ctia BPMN cung cap mot tap cac ky phap d6 hoa dé hiéu d6i véi cac
nha phéan tich nghiép vu va cong nghé thong tin. Mot trong nhiing diém manh caa
BPMN d6 la hau hét cac phan tit BPMN c6 thé anh xa sang chuan thyec thi (vi du BPEL:
Business Prcocess Execution Language). Hay noéi cach khac chung ta c6 thé anh xa hau
hét cac phan tit BPMN sang ma thuc thi BPEL, day la mot trong nhitng diém manh cta
BPMN so véi biéu d6 hoat ddng UML. Do d6 BPMN dugc xem nhu la mét cau noi, thu
hep khoang cach gitta viéc thiét ké va thuec thi cac tién trinh nghiép vu.

BPMN biéu dién cac tién trinh nghiép vu cong tac thong qua lwgc d6 phdi hop
dwoc mo ta nhu Hinh 1. Hinh 1 cho thay cac bén tham gia vao tién trinh nghiép vu
twong tac thong qua cac thong diép khong lién quan quan dén hoat dong diéu phdi
bén trong ctia mdi tién trinh.

Hinh 1. Diéu phdi va phdi hop tién trinh nghiép vu

Cac thanh phan cua BPMN duoc st dung trong luoc d6 diéu phoi tién trinh
dwoc mo ta & Hinh 2.
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Hinh 2. Cac thanh phan phoi hop BPMN

Trong dé: events sé bao gom start event va end event. Cac gateways duoc xem
nhw cac nut va chia lam 3 loai: parallel gateway (AND), exclusive gateway (XOR), event-
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based gateway. Sequence flows két ndi cac thanh phan ctia luwoc d6 phéi hop cho phép
chi 10 ludng thuc thi tién trinh. Task duoc sit dung d€ dinh nghia viéc trao doi thong
diép gitra cac bén tham gia vao tién trinh nghiép vu cong tac. Cac thong diép co6 thé
duoc gti cho mot bén tham gia goi 1a one-way tasks hodc c6 thé gii cho nhiéu thanh
phan tham gia goi la two-way tasks.

Supplier

Middleman

Manufacturer

Bulk
Buyer

Hinh 3. Tién trinh cdng tdc qua trinh chudi cung tng
2.2 Cong nghé Blockchain

Blockchain la hé thdng co s dit liéu cho phép luu trit va truyeén tai cac khoi
thong tin (block). Chung duwoc lién két voi nhau nho ma hoéa. Cac khoi thong tin
nay hoat dong doc lap va cd thé mo rong theo thoi gian. Chang dugc quan ly boi
nhing nguwoi tham gia hé thong cht khong thong qua don vi trung gian. Nghia la
khi mot khoi thong tin duwoc ghi vao hé thong Blockchain thi khong c¢6 cach nao
thay d6i duwoc. Chi c6 thé bd sung thém khi dat dwoc sw dong thuan caa tat ca moi
nguoi.

Cong nghé blockchain mang lai khai niém quan trong cho cac tién trinh nghiép
vu goi la cac hgp dong thong minh. Cu thé, mot mo hinh quy trinh bao gom céc tac vu
duoc thuc hién béi nhiéu bén cé thé dugc diéu phdi thong qua cac hop dong thong
minh hoat dong trén chudi khoi. Co ché dong thuan quan ly blockchain do d6 dam bao
rang mo hinh quy trinh dwgc mdi bén tuan theo. Hop dong thong minh 1a mot thuat
ngtt mo ta mot bo giao thirc ddc biét cd kha nang tu dong thuc hién cac diéu khoan, cac
thoa thuan bén trong hgp dong nho su hd tro cua cong nghé blockchain. Toan by hoat
dong cua hop dong thong minh dwgc thye hién mot cach tu ddong va khong cd su can
thiép tit bén ngoai, hay thong qua mot bén thit ba trung gian. Nhitng giao dich dwoc
thue hién bang cac hop dong thong minh rat minh bach, c6 thé dé dang truy xudt duoc
va khong thé bi can thiép hodc dao chiéu. Cac diéu khoan trong hgp dong thong minh
twong duong véi mot hop dong cod phap ly va dugc ghi lai dwdi ngdén nglr cua lap
trinh.

Diém ndi bat nhat caa hgp dong thdong minh 1a cho phép hai bén tham gia thuc
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hién hop dong mot cach chinh xdc, an toan va nhanh chéng ma khong can cac bén biét
nhau tr trwde, cing khong can phai gdp truc tiép dé€ c6 thé lam viéc v6i nhau, hay mot
bén trung gian thit ba ma chi can c6 két ndi Internet. Khai niém vé hop dong thong
minh dwoc biét dén Ian dau tién ndm baoi Nick Szabo vao 1993.

2.3 BPMN va cac hgp dong thong minh

Mot trong nhitng muc dich chinh ctua quan ly tién trinh nghiép vu BPM d¢6
la thuc thi tién trinh nghiép vu mot cach ty dong. Hién nay cac hé thong phan
mém truyén thong thuc thi tién trinh nghiép vu mot cach riéng 1é trong pham vi
mot t6 chire tuy nhién khi cdng nghé blockchain ra doi da tao ra budc ngoat 16n
trong viéc trao do6i cac thong diép gitta cac bén tham gia. Dua trén cong nghé
blockchain va hop dong thong minh, viéc trao ddi gitta cac bén tham gia dwoc dam
bao mot cach chinh xd4c, tinh bao mat dit liéu va lam thé nao d liéu duwoc chia sé
gitta cac bén tham gia vao tién trinh nghiép vu cong tac. Trong phan nay, mot s6
hudng tiép can trong viéc chuyén déi BPMN [3] sang cac hgp dong thong minh
dua trén cong nghé blockchain da dwoc dé xuét.

Lépez-Pintado va cong su [4] dé xuat Caterpilla la mot 1a mot cong cu xi ly
tién trinh noi cac trang thai va cac tdc vu cta tién trinh nghiép dwoc luu trix va thuc
hién trén nén tang Etherium. D€ lam dwoc diéu nay, cac mdé hinh BPMN duoc chuyén
ddi thanh hop dong thong minh Solidity bang cach st dung trinh bién dich BPMN -
Solidity. Tuy nhién, phwong phap chuyén do6i hoac ma héa khong duoc mo ta trong
bai bdo nay.

D€ mod rong hé thong Caterpilla, Mercenne va cong su gidi thiéu Blockchain
Studio 1a mdt phan mo rong cua Caterpillar [4]. Chudi Blockchain Studio cho phép tu
dong hoda cac tién trinh nghiép vu trén nén tang Ethereum. Cac tac gia tap trung vao
cac mo hinh tién trinh BPMN duwa trén cac tac vu cua con nguoi. Tuy nhién, xét vé mat
ky thuat vé mat ly thuyét va tng dung thuc t& thi hudéng dé xuat nay van chua dap
tng duoc viéc chuyén doi mot cach day du.

Tran et al. [5] cling dé xuat d€ dat duoc ma hoa Solidity tir cac m6 hinh BPMN.
Hudng tiép can ctia cac tac gia dé xudt mot kién tric tong quan cong cu Lorikeet dé€ tu
dong hoa thuc thi ma Solidity ctia cac hop dong thong minh ttr cac md hinh tién trinh
nghiép vu. Tuy nhién mét trong nhiing han ché ctia hudng ti€p can nay dé la khong
cung cap day da cac minh chiing cho co ché chuyén doéi cac mo hinh tién trinh nghiép
vu cling nhu cadc ma hoa dugc thuc thi nhu thé nao.

Weber va cac cong su [4] da dé xudt viéc két hop cong nghé blockchain dé€ dinh
nghia sy diéu phoi cac tién trinh sit dung hgp dong thong minh. Véi muc dich d6, cac
tac gia da duwa ra phuwong phap nhw sau: mét phuwong thire chuyén ddi cac mo hinh tién
trinh ( ddc ta boi BPMN) sang cac hop dong thong minh duoc thuec thi trén cong nghé
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blockchain va cac triggers chuyén doi cac 10i goi dén cac giao dich blockchain trén cac
hop dong thong minh va nhan duoc trang thai cap nhat tir cac hop dong thong minh
chuyén d6i sang cac 10i goi [6]. Céc tac gia cling da phat trién cac nguyén mau dya trén
cac cong nghe: Java, BPMN 2.0, XML...

Dé€ cai thién d0 tin cdy cho cac tién trinh cdng tac, Sturn va cac cong su [4] da dé
xuat mot khung tng dung ly thuyét. Céc tac gia cing dé xudt chuyén d6i moé hinh
BPMN sang cac hop dong thong minh va trién khai trén mang Ethereum. Tuy nhién
hudng tiép can nay chi tap trung vao cac tac vu cdng tac cua con ngudi nén cac tac gia
mo rong cac dé xudt cho viéc tich hop cac tac vu khong cd yéu to con nguoi.

Tt viéc phan tich cac hudng tiép can & trén, ching to6i nhan thdy rang phuong
phap luan cta viéc thyc thi cac tién trinh nghiép vu dya trén cdng nghé blockchain
tiép can theo hudéng md hinh bao gom céc budc nhu sau:

Céng cu md hinh hoa Hop ddng thong minh Nén tang blockchain
Chuyén ddi — Trién khai l E I Thuc thi
égt] C > \ > 6,; \E a  C——

Hinh 4. Phuong phéap luan thuc thi tién trinh nghiép vu cong tac dua trén cong nghé blockchain

- Mo hinh hda tién trinh nghiép vu cong tac: M6 hinh phdi hop BPMN cua
cac tién trinh nghiép vu cdng tac duoc tao ra boi cac cong cu md hinh hoa
twong thich.

- Chuyén d6i cac thanh phan BPMN sang hop dong thong minh dua trén
bd chuyén d6i. Hop dong thong minh dwoc tao ra tir cac thyc thé trén bd
chuyén d6i va trién khai trén nén tang Ethereum or Hyperledger Fabric ctia
blockchain.

- Céc thanh phéan tham gia dong thuan tuwong tac thong qua blockchain dé
thuc thi cac hoat dong da duwgc md ta 6 budc md hinh hda hoat dong phoi
hop caia BPMN.

2.4 Thuc thi tién trinh nghiép vu cdng tac

Dé minh hoa phuong phép thuec thi tién trinh nghiép vu cdng tac huéng mo
hinh dua trén cong nghé blockchain, bai bdo sit dung md hinh hoéa tién trinh nghiép vu
cong tac chudi cung ting & Hinh 3 va dua trén cac budc ctia phuong phap luan duoc
trinh bay ¢ phéan 2.3 nhu sau:

Budc 1: M6 hinh hoa tién trinh nghiép vu cong tac tng st dung BPMN duoc
mo ta ¢ Hinh 3.
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Budc 2: Chuyén doi cac thanh phan BPMN sang hop dong thong minh va trién
khai trén nén tang Ethereum cua cong nghé blockchain. Hinh 5 m6 ta doan ma minh
hoa hop dong thong minh duoc tao ra ti tién trinh mo hinh héa BPMN 6 budc 1.

Budc 3: Cac thanh phan tham gia dong thuan tuong tac thong qua blockchain

dé thuc thi cac hoat dong dwa trén hop dong thong minh dwoc tao 6 budc 2.

1 contract BPMNContract {

2 uint marking = 1;

3 address manufacturer;

4
function PlaceOrder ( —-inputdata~- ) returns ( bool ) {
6 if ( msg.sender != manufacturer ) return false ;

if ( marking & 2 = 2) { // is the task activated?

8 // custom task logic, if any, is inserted here
9 step( marking & uwint (~2) 4 ); // deactivate current task and activate the next
10 return true ;
11
12 return false ;
13}
14

Hinh 5. Doan ma minh hoa hop dong thong minh duoc tao ra
ttr mo hinh BPMN mo ta & Hinh 3

3. KET LUAN

Bai bao da duwa ra phwong phap luan thuc thi tién trinh nghiép vu dua trén
cong nghé blockchain trén co sé danh gia cac hudng tiép can mo hinh cho viéc chuyén
ddi cac thanh phan mo hinh hoéa tién trinh nghiép vu dwa trén BPMN sang cac hop
dong thong minh. Tuy nhién viéc chuyén d6i nay chua mang tinh toan ven va day du.
Huwdng phat trién tiép theo cua bai bao la anh xa mét cach day du cac thanh phan
BPMN sang hop dong thong minh la co s cho viéc hoan thién phuong phap ludn ma

bai bao da dé ra.
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ABSTRACT

Integration or collaboration between related business processes plays an important
role in business process management (BPM). To carry out the exchange of
information between the parties involved in the collaborative business process,
they must rely on the third-parties to control and implement the agreement
between the participating partners. Blockchain technology allows execution of
collaborative business processes without relying on intermediaries. This paper
evaluates approaches of collaboration business processes based on blockchain.
From there, the methodology is developed for excuting business processes based

on blockchain technology and illustrating the proposed scenario.

Keywords: blockchain, business process management, business process.
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