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TOM TAT

Quan ly quy trinh nghiép vu (BPM) bao gom cac phuong phap, ky thuat va cong cu
nham hd tro viéc thiét k&, xay dung cac quy tic, quan ly va phan tich cac thao tac
nghiép vu. Mdc du quan ly quy trinh nghiép vu déng vai tro then chét trong viéc
van hanh doanh nghiép nhung dang d6i mét véi nhiéu rao can nhu x ly thu cong,
thiéu kha nang giam sat toan dién va kho xac dinh diém nghén. Bai bao nay trinh
bay nghién cttu thiec nghiém danh gia hiéu qua cta giai phap khai pha va mo phéng
quy trinh nghiép vu tich hop tri tué nhan tao (AI) nham cai tién cac giai doan trong
chu trinh BPM. Bang viéc st dung phuong phap nghién cttu tinh huéng trén tap dir
liéu nhat ky sw kién thuc t&€ ciia quy trinh tir mua hang dén thanh toan P2P (Procure-
to-Pay), nghién ctru da tai hién mo hinh van hanh thuyec t&, tw ddng phat hién hai
diém nghén cot 16i 6 khau phé duyét yéu cau mua hang va phé duyét hoa don.
Thong qua kich ban m6 phong "What-if", nhom tac gia danh gia dinh luwong tac dong
clia viéc cai tién thoi gian xtt 1y tai di€m nghén, gitip rat ngan thoi gian luu chuyén
trung binh toan bd quy trinh. Két qua cho thay tinh thyec tién va kha nang h tro ra
quyét dinh cta cac nén tang khai phd quy trinh dya trén Al, dong thoi chi ra mot s6

han ché va hudng phat trién tw xay dung thuat todn riéng trong tuong lai.

Tt khéa: Chu trinh BPM, Khai pha quy trinh, Quy trinh nghiép vu P2P, Tri tué nhan

tao.

1. MO PAU

Quan ly quy trinh nghiép vu duoc xem la cau néi gitra cac doanh nghiép va linh
viee cong nghé thong tin véi hudng thuc thi cac thao tac nghiép vu (Hanh Huu Hoang
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va cong sit, 2010). Quan ly quy trinh nghiép vu bao gom cac phuong phép, ky thuat va
cong cu nham hd tro viée thiét k€, xay dung cac quy tac, quan ly va phan tich cac thao
tac nghiép vu. Quan ly quy trinh nghiép vu hién nay d6i mat vdi cac rao can cot 16i nhw
xt ly khoi cong viéc 16n mang tinh tha cong, khong cé kha nang hién thi toan bo quy
trinh mot cach rd rang, khé xac dinh diém nghén trong toan bd quy trinh van hanh dan
dén giam hiéu suat va lang phi nguon lyc. Bén canh d6 theo Tim King (2019) khoang
80% dit liéu doanh nghiép hién nay nam & dang phi cau trac hodc dit liéu khong day du
diéu nay lam anh hwong dén 16i md hinh va ra quyét dinh.

Trong quan ly quy trinh nghiép vy, khai phd quy trinh déng vai tro nhu mét cau
ndi dit liéu thuc t€ véi quan tri chién lwoc, gitip doanh nghiép thady r6 cach thitc cac quy
trinh nghiép vu thuc t& dang dién ra thay vi dwa vao gia dinh hay mo hinh trén ly thuyét.
Khai pha quy trinh nghiép vu la dugc xem nhw kinh hién vi di liéu gitp cai tién chu
trinh BPM twr thiét k€, thuc thi, giam sat, t6i wu quy trinh nghiép vu trd nén chinh x4c,
nhanh chong va hiéu qua hon.

Trong b6i canh cong nghé bung ng, tri tué nhan tao (Al) dang tré thanh “tro thu
dic luc” giup doanh nghiép t&i wu hoat dong, nang cao hiéu sudt va tao 1oi thé canh
tranh. Theo bao cao ctia McKinsey (2024), c6 dén 65% doanh nghiép toan cau da tng
dung Al vao it nhdt mot hoat dong van hanh, va con s6 nay du kién sé tiép tuc ting
manh trong nhitng ndm t6i. Ung dung Al trong khai pha quy trinh nghiép vu hién nay
dang dugc xem 1a mot xu hudng tat yéu, giup t6i wu chi phi, nang cao hiéu qua thuc thi
quy trinh nghiép vu.

Tich hop Al trong khai pha quy trinh nghiép vu la qua trinh tng dung tri tué
nhan tao dé€ tu dong thu thap, phan tich nhdm t4i hién lai ludng van hanh thuc té cta
doanh nghiép dwa trén dit liéu nhat ky su kién ctia cac hé thong (event logs) va thao tac
cta nguoi dung. Dua trén phan tich cac nhat ky su kién tir cdc hé thong thong tin (nhw
hé théng hoach dinh ngudn luc doanh nghiép ERP, quan ly quan hé khach hang CRM),
tri tué nhan tao thu thap, chuan hda di liéu d€ tai hién quy trinh nghiép vy, phan tich
cac tac vu chi ti€t ¢ cac budc cia quy trinh, phat hién diém bat thuong, di€ém nghén, mo
phong nhdm du béo va dé xuat phuong an t&i wu dé cai thién quy trinh lam viéc thuc
t€. Day chinh 1a dong luc cho chiung t6i thuc hién nghién ctru va cac dong gdp méi cua
bai bdo bao gom: (1) nghién ctru tich hop Al trong khai pha quy trinh nghiép vu nham
cai tién quy trinh nghiép vu BPM, (2) khai pha va md phdng quy trinh nghiép vu tich
hop AI d6i véi quy trinh nghiép vu tit mua hang dén thanh toan P2P (Procure-to-Pay)

Trong bai bao nay, phéan 2 trinh bay cac nghién cttu lién quan dén quan ly quy
trinh nghiép vu va cac thach thiec BPM phai d6i mat trong bdi canh toan cau héa hién
nay, phan 3 la khai pha quy trinh nghiép vu cai tién quy trinh nghiép vu BPM dua trén
nén tang tri tué nhan tao dong thoi so sanh danh gia giai phap tich hop Al so véi phuong
phap khai phé truyén théng. Ung dung khai phd, mé phong thuc khai phd quy trinh
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nghiép vu trén tap dit liéu nhat ky su kién quy trinh nghiép vu tit mua hang dén thanh
toan P2P dwgc minh hoa ¢ phan 4 va cudi cung la két luan va hudng phat trién ctia bai bao.

2. QUAN LY QUY TRINH NGHIEP VU VA CAC THACH THUC HIEN NAY
2.1. Toéng quan vé quan ly quy trinh nghiép vu

Trong nhitng ndm qua, quan ly quy trinh nghiép vu dang thu hat duwoc sy quan
tam ctia cong dong quan trj doanh nghiép va nghién cttu khoa hoc may tinh. M6t trong
nhitng moi quan tam 16n cta cac nha quan tri doanh nghiép 1a cai tién cac hoat dong ctia
doanh nghiép véi muc dich tao ra cac san phdm, dich vu nham dap tmg hon nita cac yéu
cau ctia khach hang trong moi treong thuwong mai dién tir. Cong nghé thong tin tro thanh
phuong tién d€ tro gitip, t6i thiéu hoa cac giai doan, don gian qua trinh quan ly, rat gon
thoi gian va cong stic d€ dat duoc hiéu qua va loi ich cho cac doanh nghiép.

Quan ly quy trinh nghiép vu duoc xem la cau néi gitra cac doanh nghiép va linh
vuc cong nghé thong tin hudng tiép can thuce thi xz Iy nghiép vu véi su hd tro cong nghé
thong tin dudi gdc do quy trinh nghiép vu hon la goc do ky thuat (Branimir Wetzstein
et al.,2007; Hepp M et al., 2005; Paavo Kotinurmi et al., 2006). Theo W.M.P Van der Aalst
va cong su (2003) “Quan ly quy trinh nghiép vu bao gdm cac phwong phép, ky thuat va
cong cu hd tro viée thiét k&, thuec thi, ki€m soat, quan ly, phan tich cac quy trinh nghiép
vu giao tac lién quan dén con nguoi, cac to chirc, tng dung, cac tai liéu va cac nguén
thong tin khac nham h trg cho cac quy trinh nghiép vu”.

BPM la chu dé tit ly thuyét cho dén thuc t€ duwgc nhin nhan duwdi nhiéu quan
diém, nhiéu dinh nghia va nhiéu goéc d¢ khac nhau. Tuy nhién dé€ hiéu duoc qua trinh
hinh thanh va phat trién BPM, chu trinh BPM dugc xem nhu 1a mot cai nhin tong quat
nhat cho qua trinh hinh thanh va phat trién cia BPM. Mac du c6 nhiéu quan diém khac
nhau vé chu trinh BPM, chu trinh BPM ctia Van der Aalst va cong su (2007) ¢ hinh 1
duoc xem nhw 1a chu trinh BPM tong quét boi su cd dong va tuwong quan lan nhau gitta
cac giai doan cua chu trinh BPM. Theo Van der Aalst va cong su (2007) chu trinh BPM
bao gom cac giai doan sau: thiét k&, cau hinh hé thong, thuc thi, diéu khién va chan doan.

Cau hinh > ‘
Thiét ké (’ Thuc Thi

Chan doan Piéu khién

«XF

Hinh 1. Chu trinh quan 1y quy trinh nghiép vu (BPM).
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Chii thich. Tt “Khai pha quy trinh va vai tro trong quan ly quy trinh nghiép vu BPM,”
cua Bui Thi Hong Nhung va Phan Thanh DPtic, 2014, Tap chi Tin hoc Ngan hang, tr. 15.
Ban quyén 2014 thudc vé Tap chi Tin hoc Ngéan hang.

2.2. Cac thach thirc cua quan ly quy trinh nghiép vu

Hién nay quan ly quy trinh nghiép vu (BPM) dang phai d6i mat véi nhiing thach
thirc 16n ttr moi truong doanh nghiép bién dong va su phat trién nhanh chéng ctia cong
nghé, dac biét la tri tué nhan tao. C6 thé ké dén mot so thach thike chinh sau. Trudc hét,
BPM phu thudc rat nhiéu vao dix liéu dau vao; dix liéu khéng day du hodc khong chinh
xéac dan dén viéc thuc thi quy trinh bi tic nghén va cac quyét dinh chién lugc bi sai 1éch.
Bén canh d6, diém tac nghén 1a mat xich khé xac dinh nhat, khién toan by quy trinh
nghiép vu bi tri tré; mdc du xac dinh diém tic nghén la muc tiéu cot 16i cua BPM, cach
lam truyén thong lai cht yéu dya vao thao tac thu cong, giam hiéu suéat va t6i wu hoa
hoat dong nghiép vu khong duoc khai thac triét dé.

Theo Bui Thi Hong Nhung & Phan Thanh Btic (2014), trong chu trinh BPM con
ton tai khoang cach 16n gitta thiét ké va thuec thi quy trinh nghiép vu. O giai doan thiét
ké&, quy trinh dwgc md hinh héa bang ky hiéu d6 hoa dya trén hidu biét cua chuyén vién
phan tich nghiép vy, mang tinh tht cong. Phéan 16n cong cu mé hinh héda hién hanh méi
dimng & chitc nang bidu dién, chura tich hop co ché kiém ching tinh hop ly ciing nhue do
luong tac dong ctia nhitng thay ddi va diéu chinh quy trinh. Hé qua la cac quy trinh méi
khi trién khai trong thuc t&€ thuwong gdp rui ro vé tinh kha thi.

Nham giai quyét nhitng thach thitc néu trén, khai pha quy trinh — hwdng tiép can
do Van der Aalst va Weijters (2004) khoi xuwdng — dwgc xem 1a giai phap tiém nang. Ky
thuat nay dua trén dau vét thuc thi duoc luu trong nhat ky sw kién dé€ tai hién quy trinh
dung nhu n6 dang dién ra, thay vi duwa vao gia dinh hay mo hinh trén ly thuyét, qua do
hinh thanh m&i lién két gitta dit liéu van hanh ¢ tang tac nghiép va hoat dong diéu hanh
0 tang chién luoc.

3. KHAI PHA QUY TRINH NGHIEP VU VA TRI TUE NHAN TAO
3.1. Khai pha quy trinh nghiép vu va phwong phap luan

Khai pha quy trinh la mot linh viee nghién cttu gitta hoc may va khai phd dit liéu,
né bao gom cac ki thuat, cong cu va phuong phdp nham phat hién, theo ddi va cai thién
cac quy trinh thuc t€ (Bui Thi Hong Nhung & Phan Thanh Dtic, 2014). Theo Van der
Aalst va cdng su (2004) khai phé quy trinh nham muc dich trich xudt théng tin tir nhat
ky su kién dé€ nim bit quy trinh nghiép vu khi né dang thuc su dwgc van hanh. D€ hiéu
rd duoc khai pha quy trinh nghiép vu, cac nha khoa hoc da dé xuat cac phwong phap
luan cho khai pha quy trinh nghiép vu.
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Phuong phép luan ctia khai phé quy trinh nghiép vu 1a khung huéng dan mang
tinh hé thdng, két hop gitta khoa hoc dit liéu va quan ly quy trinh nghiép vu dé€ trién
khai mot du an khai pha quy trinh ttr thuc t&€ di liéu thd cho dén khi tao ra gia tri cai
tién cho doanh nghiép. Phuong phap luan pho bién va dugc chuan hda rong rai nhat
hién nay 1a PM? (Process Mining Project Methodology) do Van der Aalst va cac cdng su
tai Pai hoc Cong nghé Eindhoven dé xuat 2015. Theo phuong phap ludn ctia Van der
Aalst va cac cong su (2015), khai pha quy trinh nghiép vu bao gom 6 budc: 1ap ké hoach,
trich xudt dit liéu, xt ly dit liéu, khai pha va phan tich quy trinh, danh gi4, cai tién va hd
tro van hanh. Trich xuat va xt&t ly di liéu, khai pha quy trinh 1a cac budc dong vai tro
quan trong nhat trong cac budc phuong phap luan caa khai pha quy trinh. D liéu dau
vao khai pha quy trinh 1a nhat ky sw kién dwoc trich xuat tir cac hé thong thong tin (nhw
ERP, CRM,...). Mot nhat ky su kién trong khai pha quy trinh 1a tap hop cac dit liéu ghi
lai chi tiét cic hoat dong da dién ra trong mot quy trinh kinh doanh. Mbi dong di liéu
trong ban ghi su kién bét budc phai c6 du ba thong tin Case ID, Activity va Timestamp.
Case ID la dinh danh duy nhéat cho moét chu trinh cong viéc tir dau dén cudi giup hé
thdng nhém tat ca cac bude lién quan lai thanh mdt chudi quy trinh hoan chinh. Activity
tén cua cac hoat dong hay tac vu cu thé da duoc thyc hién trong quy trinh (vi du: "Tao
don hang", "Duyét thanh toan", "Giao hang cho don vi van chuyén"). Timestamp la nhan
thoi ghi nhan thoi diém hoat dong dé xay ra (ngay, gio, phut, giay), dung d€ xac dinh
thit tw dién ra cac budc, tinh toan thoi gian xtt Iy va phét hién cac diém tic nghén. Theo
Van der Aalst (2011) khai pha quy trinh nghiép vu ba thanh phan c6t 16i nhw sau:

- Kham pha quy trinh: déng vai tro la nén tang cot 16i trong khai pha quy trinh
nghiép vu. Chtic nang chinh cta kham pha quy trinh la tu dong trich xuat di
liéu nhat ky suw kién dé€ tai hién mo hinh luéng cong viéc thuc té.

- Kiém tra sy tuan thi: so sdnh quy trinh thuc t& dang dién ra véi md hinh quy
trinh chuan dé€ phat hién ngay cac diém sai léch, bo budc hodc lam sai quy trinh.

- Nang cao va cai tién quy trinh: t6i wu hoa quy trinh dya trén dix liéu phan tich
bao gom thoi gian xtt ly, chi phi, tai nguyén dé xac dinh cac diém nghén tx d6 dé
xuat cai tién hodc ty dong hda quy trinh.

3.2. Khai pha quy trinh nghiép vu tich hop tri tué nhan tao

Tich hop tri tué nhan tao trong khai pha quy trinh nghiép vu (AI) da tro thanh
mot dong lwec chuyén d6i manh mé trong nhiéu nganh cong nghiép, cach mang hoa cach
t6 chitc, quan ly va t8i wu héa quy trinh nghiép vu. Ung dung Al trong khai pha quy
trinh nham nang cao hiéu qua cho chu trinh phat trién quan ly quy trinh nghiép vu
(BPM), mang dén nhitng co hdi 16n dé tang hiéu qua hoat ddng va cai thién viéc ra quyét
dinh. Ttr khai pha quy trinh dén ty ddng hda, Al déng vai tro quan trong trong moi giai
doan ctia quan ly quy trinh nghiép vy, cung cap cac cong cu bién cac thach thic cua
BPM tro thanh co hoi trong tuwong lai.
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Cong nghé Al tap trung vao viéc thiét 1ap cac hé thong may tinh hodac robot c6

kha ndng moé phong cac qua trinh suy nghi, hoc tap va giai quyét van dé gidong nhu tri

tué cta con nguoi. Thay vi chi thiee hién cac cau lénh dwoc lap trinh san mot cach cung

nhic, cac hé thong AI cd kha nang ty phan tich di liéu, tw hoc hoi, nhan dang mau, dua

ra cac quyét dinh mét cach t6i wu nhat. Russell va Norvig (2020) dé xudt cdu truc linh

vuc Al dua trén nhiing kha nang dién hinh can thiét d€ mot may moc cé thé hanh dong

giong con nguoi bao gom: tri thitc, 1ap luan tu dong, hoc may, thi gidc may tinh, va ro-
bét hoc.

Hoc mdy - Phat hién diém nghén, bat thuong

Thij giac may tinh - Tich hgp di ligu, xir Iy tai li¢u thong minh

Coéng nghé Al cét 16i irng dung trong

= : 3 Bo Xur ly ngén ngir tu nhién - Tich hgp chatbox théng minh
khai pha quy trinh nghiép vu

Hoc sdu - Phén tich dy bao va ho trg ra quyét dinh
" Tri tué nhin tao tao sinh - Phin tich va tao quy trinh tuy déng

Hinh 2. Cong nghé Al trong khai phd quy trinh nghiép vu

Phuwong phap ludn khai pha quy trinh nghiép vu tich hgp Al bao gom cac bude sau:

Al phan tich d@ liéu nhat ky s kién ttr nhiéu nguon khdc nhau dé ty dong nhan
dién va vé lai mo6 hinh quy trinh nghiép vu thuc t€ ma khong can su can thiép
tht cong ctia con nguroi.

Dua trén di liéu ttr cac nhat ky su kién ttr cac hé thong, Al so sanh (Fettke, P va
cong su, 2025) md hinh quy trinh thyce t€ dwgc khai pha véi cac quy trinh chuan
(da dinh nghia) bang cach ap dung hoc may phét hién cac hoat dong bat thuong,
sw cham tré & cac budce tac vu trong quy trinh, cac tac vu bi bo qua hoac thiec hién
sai trinh ti. Piéu nay cho phép doanh nghiép xac dinh va giai quyét cac van dé
tiém an mot cach kip thoi. Ngoai cac sai léch quy trinh, Al ¢é thé phat hién ra cac
diém yéu, sy du thira va tac nghén trong cac quy trinh kinh doanh va dwa ra cac
dé xuat dé t6i uu hoa cac quy trinh nghiép vu.

Tri tué nhan tao (AI) c6 thé hd tro md phong cac quy trinh bang cach phan tich
dit liéu quy trinh da c6. Thong qua viéc sit dung hoc may va hoc sau, cac thuat
toan Al c6 thé xac dinh cdc mau va sy phu thudc dit liéu trong quy trinh va tich
hop chiing vao moé hinh md phong. Trong mo6 hinh md phong nay, nhiéu kich
ban va bién thé quy trinh khac nhau c¢6 thé dugc mo6 phong va kiém thi. Diéu
nay cho phép cac doanh nghiép tinh toan cac chi s6 hiéu suat nhu chi phi quy
trinh va thoi gian thyc hién - ciing nhu xac dinh cac diém nghén va wdc tinh tac
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dong ctia cac thay d6i quy trinh trede d6. Dya vao d6 cac doanh nghiép c6 thé
xé4c dinh nhanh chéng thoi gian gian thue hién mdi budc ctia quy trinh, noi xay
ra sy cham tré trong quy trinh, tan sudt thuc hién mot budc trong quy trinh va
chi phi ctia titng budc cling nhu toan bg quy trinh.

Bang 1. So sdnh khai phd quy trinh nghiép vu truyén thong va tich hop tri tué nhan tao

Tiéu chuin

Khai pha quy trinh nghiép vu

truyén thong

Khai pha quy trinh nghiép vu
tich hop tri tu€ nhan tao

Xt ly dix liéu dau

vao

Phat hién quy trinh

Giao dién twong tac

Phan tich nguyén
nhan gdc ré, phat
hién diém nghén
Kha nang thuec thi,
giam sat va dua ra
quyét dinh

Yéu cau dir liéu cd ciu trac dwoc
chuan héa (Event Logs : Case ID,

Activity, Timestamp).
Duwa trén cac thuit toan d6 thi cd

dinh (Alpha Miner, Heuristic Miner,

Inductive Miner).

Bang diéu khién (Dashboards), biéu
d6 ludng phtic tap.

Phu thudc vao cac quy tac nghiép
vy, kiém tra thu cong dua vao céc

chuyén gia.

DPua ra bao cao d€ con nguoi tw doc

va quyét dinh.

Xe ly d& liéu phi cau
truc (Email, tai liéu PDF, doan

chat, ghi cht...).

Ung dung hoc may va mang
no-ron dé& nhian dién mau
(patterns) phtrc tap va hanh vi
bat thuong tot hon.

Giao dién hoi thoai
(LLMs/Chatbot): Hoi dap bang

ngon ngtt ty nhién.

Tw dong phat hién dra vao hoc
may khong can cai dat quy tac
nghiép vu.

Du bao thoi gian thuc: du bao
thoi gian va hd tro ra quyét
dinh.

Trong pham vi nghién cttu nay, cac cong nghé Al néu trén dugc tich hgp va van
hanh thong qua giai phép ProcessMind. ProcessMind thuc hién khai pha quy trinh bang
cach chuyén d6i nhat ky su kién tir cac hé thong thong tin thanh quy trinh nghiép vu
triec quan theo co ché tu dong hda. Cac budce thuc hién khai pha quy trinh nghiép vu cua
ProcessMind dua trén phuong phép luan ctia khai pha quy trinh nghiép vu. Giai doan
trich xuat va xu ly dix liéu dau vao sau khi tai 1én t€p dix liéu (Excel/CSV) hodc két noi
truc tiép véi cac hé thong nhuw ERP, CRM, thuéat toan AI Column Mapping, két hop cac
ky thuat hoc may va xt ly ngoén ngtt ty nhién dé nhan dién ba cot cdt 16i ctia nhat ky su
kién (Case ID, Timestamp, Activity Name). Khai phé quy trinh nghiép ctia ProcessMind
bao gom 3 thanh phan c6t 16i 6 phéan 3.1 trinh bay. Kham pha quy trinh dya vao moi
lién hé gitra Case ID va thoi gian, thuat todn Al ty dong xau chudi chudi su kién dé xay
dung ludng cong viéc thuc t€, bao gom ca nhiing ngoai 1€, budc lap hoac ludng di khong
chinh thttc. Kiém tra su tuan tht bang cach d6i chiéu va so sanh ludng thuee t& véi md
hinh chuadn BPMN 2.0 d€ phat hién sai 1éch. Hién thi bang diéu khién truc quan giup chi
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ra nit diém nghén. Nang cao va cai tién quy trinh bang cdch mo6 phong kich ban gia lap
("What-If") d€ du doan hiéu qua trudc khi dp dung thay doi thyec té.

3.3. Khai pha va mé phong héa quy trinh nghiép vu - Khac hoa quy trinh nghiép vu
hién tai va mo6 phong du doan tuong lai

Khai ph4, m6 phong quy trinh nghiép vu cé méi quan hé twong hd chit ché, day la
hai manh ghép hoan hao tao thanh mét vong lap cai tién lién tuc trong khai pha quy
trinh nghiép vu. Néu khai pha quy trinh cung cap btec tranh hién tai ctia quy trinh nghiép
vu dua trén dir liéu qua khit, thi moé phong quy trinh kiém thtr cac kich ban tuwong lai,
va te dong hoa thuec thi cac thay d6i da duoc kiém ching. B tranh dir liéu qua kh,
xay dung quy trinh hién tai, md phong twong lai vu dwoc khic hoa béi hai manh ghép
sau:

- Khai pha quy trinh - Dt liéu qué khtt tao nén bttc tranh hién tai: St dung nhat
ky sw kién tir cac hé thong ERP, CRM dé€ tai hién lai chinh x&c cach thic quy trinh
nghiép vu dang dién ra trong thuc t& tim ra nut that va sai léch.

- MO phéng quy trinh - Du bdo tuong lai: Dung mo hinh 4o dwa trén dit liéu thuec
t& &€ chay thtt nghiém cac kich ban "diéu gi xay ra néu" (what-if) nham danh gia
téc dong trudc khi ap dung vao thuc t&. Bang cach thay d6i cac tham s8, mot loat
cac truong hop st dung cé thé duoc thé hién dé€ phat trién thiét lap toi vu ma
khong can sit dung tai nguyén thywe. Nho Al cac mdi quan hé va twong tac dac
biét phtic tap gitra cac bién quy trinh khac nhau ¢é thé duwgc mé hinh héa — gop
phén vao sy hiéu biét t6t hon. Nhin chung, cac doanh nghiép cé thé hiéu rd hon
vé cac quy trinh ctia minh, x4ac dinh rai ro va co hoi, va dua ra cac quyét dinh
sang suot.

4. MO PHONG VA PHAN TiCH KET QUA
4.1. Kich ban mé phong

Mo phong duoc trién khai trén quy trinh nghiép vu tir mua sam dén thanh toan
P2P (Procure-to-Pay). Vé mat ly thuyét quy trinh P2P chuan bao gom cac hoat dong: Yéu
cau mua hang (Purchase Requisition), tao don hang (Purchase Order — PO), nhan hang
(Goods Receipt), nhan hoa don tir nha cung cap (Invoice Receipt), thanh todn hoa don
(Payment). D& khai pha quy trinh nghiép vy, nhat ky su kién cho quy trinh tir mua sam
dén thanh toan ( P2P Event Logs) la tap hop dit liéu ghi lai toan bo ddu vét ky thuat s6
ctia tling giao dich mua sdm khi luu vét qua cac hé thdng ERP (nhu SAP, Oracle,
NetSuite). Nhat ky su kién can t6i thiéu 3 thong tin c6t 16i: Case ID (Ma dinh danh),
Activity (Hoat dong), Timestamp (Moc thoi gian). D€ mo6 phong cho khai pha quy trinh
nghiép vy, chung t6i st dung nguon dr liéu nhat ky sy kién quy trinh P2P
https://processmind.com/resources/docs/data/extracting-sap-data-for-purchase-to-pay
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va ting dung https://app.processmind.com/ st dung tri tué nhan tao dé khai pha trén

tap di liéu nhat ky su kién P2P. Trén nén tang ProcessMind tri tué nhan tao duoc tich
hop dé€ don gian hda qua trinh khai ph4, thiét ké va t6i wu hoa quy trinh.

4.2. Két qua mé6 phong va kién nghi giai phap

Két qua md phong ¢ hinh 3 thé hién cac chi s6 hiéu sudt cta khai phd quy trinh
nghiép vu P2P str dung Al d€ phan tich. Cac chi s6 tong quan vé quy trinh bao gom: chi
s0 vé khoi leong va chi s6 thoi gian xtt ly. Chi s6 vé khdi lwong: tong s6 don hang 934
don hang va tong s6 hoat dong 7782, trung binh mdi don hang phai thuc hién trung binh
tam 8.3 hoat ddng. Vé trang thai: toan bo 934 don hang déu dang ¢ trang thai mo diéu
dé6 chiing to 934 don hang chwa két thiic hoan tat (Close case =0). Chi s vé thoi gian xt&
ly: trung binh 87 ngay, trung vi: 40 ngay, nhanh nhat (Fastest Case) 24 ngay, cham nhat
(Slowest Case): 363 ngay, phan vi 90% (P90 Percentile): 358 ngay

Dbénh gia ban dau vé viéc phan tich cac thong s6: khoang cach 16n gitta Median
(40 ngay) va Avg (87 ngay), két hop véi P90 1én dén 358 ngay cho thdy quy trinh ¢ d6
1&ch rat 16n (high variance). C6 mot nhom dang ké cac don hang bi tic nghén rat nghiém
trong kéo dai day thoi gian xtt 1y trung binh 1én cao. Chi s6 phan vi 90% : 90% s0 luong
don hang (khoang 840 don hang) xtr ly khoang thoi gian tir 24 ngay dén 358 ngay va
10% s6 lwgng don hang con lai (khoang 94 don hang) bi kéo dai tir 358 ngay dén 363
ngay. Moc P90 = 358 ngay két hop vdi cac chi sd khac trén bang diéu khién (Median = 40
ngay, Avg = 87 ngay) phan anh hai van dé 1on: d6 1a sy chénh léch cuc ky 16n trong quy
trinh 50% don hang chay binh thuwong sé xong trong 40 ngay (Median) va dén mé&c 90%
don hang thi thoi gian da bi vot 1én 358 ngay (gan 1 nam). Hién twong tic nghén dudi
dai chitng t6 doanh nghiép dang c6 mot nhém khoang 10% don hang bi "ngam" qua lau
do vuéng méc & cac khau kiém tra hang, duyét hda don, hodc d6i chiéu ba bén .

Cazes Ewents Open Cases Closed Cases Avg Duraticn Pedian

A

Q‘Z . ! o= 934 - 87 d 40d

Cascs Owver Time PS40 Percenti
Shanuedt Cage

I 10
Hinh 3. Chi s6'hié¢u suit quy trinh nghiép vu P2P phdn tich dwa trén Al

Quy trinh nghiép vu P2P duoc xay dung duwa trén tap dit liéu nhat ky su kién
duwoc md ta ¢ hinh 4. Dya vao hinh 4, quy trinh nghiép vu gom 9 budc tao yéu cau mua
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sdm (847 don hang), phé duyét yéu cau mua sam (880 don hang), tao don dat hang (895
don hang), gui PO cho nha cung cip (881 don hang), nhan hang (839 don hang), kiém
tra/xac nhan phiéu nhap kho (882 don hang), tao/ghi nhan hoa don (847 don hang), phé
duyét hoa don (832 don hang), thiec hién thanh toan (879 don hang).

Viéc ghi nhan 847 trén tong 934 don hang khong thuc hién budc tao yéu cau mua sam
chénh léch 87 don hang chi ra hién twgng khuyét truy vét sy kién trong nhéat ky hé thong.
Nguyén nhan 87 don nay bi khuyét do cac giao dich mua sém ngoai 1é khan cap hoic
han mtic nho chuyén thing sang khau Phé duyét yéu cau mua sam.

Approve
Elmohlr:mu Create Serwl Purchase \renh.'Gn-o-m 2
H Pur m::n H < O Oriter 1 Supplie Hhm.— Goods H %{ reate Invoice Hﬂmm |m:¢}[m. Fm.u]

Hinh 4. Quy trinh nghiép vu P2P

Activities / All Cases

Crca?c Cur:r)n:t OVCCr _ =
HORR AR T, [; £
R Rmee e _ =
ook doiaatis b _ =L
A:;? e sy _ 2
=
<
Crcate e _ 2
S s _ =
pe :\ehcz'::_ :J-'
o 2s0 500 750 =
H
Events =

Hinh 5. Biéu d6 so' lwong don hang (Activity/ All cases)

Dua vao biéu d6 s6 luong don hang (Activity/ All cases) va quy trinh nghiép vu
P2P 6 hinh 5, c6 hai hoat dong phé duyét chinh xudt hién diém tic nghén. Diém tac
nghén th nhdt & khau phé duyét yéu cau mua hang (Approve Purchase Requisition) s&
lwong don hang ghi nhan: 880 don hang, vi tri hoat dong trong quy trinh nghiép vu ndm
ngay sau budc tao yéu cau mua hang (Create Purchase Requisition: 847 don hang. BDanh
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gia nghén: s6 lwong don hang can duyét (880) cao hon s6 luong tao méi don hang (847),
cho thay c¢6 hién tuwong duyét lai nhiéu lan hodc ton dong tir cac ky trudc. Day 1la mot
trong nhitng diém tic nghén dau tién khién thoi gian chudn bi don hang bi kéo dai. Diém
tac nghén thi hai 6 khau phé duyét héa don (Approve Invoice): s6 lrong don hang ghi
nhén: 832 don hang, vi tri hoat dong trong quy trinh nghiép vu. Khau cudi trudc khi
thirc hién thanh toan (Make Payment: 879 don hang). Danh gia nghén: So véi budc nhan
hang (Receive Goods: 839) va tao hoa don (Create Invoice: 847), khau duyét hoa don
dién ra chdm hon va tao ra su chénh léch 16n vé tong thoi gian hoan tat toan quy trinh
(khoang cach gitta Median 40 ngay va P90 la 358 ngay).
4.3. Dé xuit cai tién

ProcessMind st dung cong nghé Al cho phép mo6 phdéng quy trinh - duw bao
twong lai bang cach dung md hinh ao dua trén dit liéu thuc t& d& chay thir nghiém cac
kich ban "diéu gi xay ra néu" (what-if) nhdm danh gia tdc dong trudc khi 4p dung vao
thuc t€. Chung t6i thue hién cai tién diém nghén phé duyét yéu cau mua hang (Approve
Purchase Requisition ) bang cach thay d6i tham s& giam thoi gian xt ly (Processing
Time) cia buéc Approve Purchase Requisition, cac thong s6 két qua mo6 phong sé thay
ddi dang ké theo chiéu hudng t6i wu hoa quy trinh.

D€ danh gid tinh bén viing va do nhay cua mo hinh mé phong, nhém téc gia thue
hién phan tich d6 nhay mo hinh dua trén 5 kich ban bién thién thoi gian x ly (T =20,
15, 10, 5 phat) va kiém thtr ap luc voi luwong don hang dau vao tang 20%.

Bang 2. Két qud phin tich d¢ nhay ciia mo hinh mé phong

Téng s6 lugng S6lwgng  Thoi gian

Thoi don hang I Thoi gian Phin vi Trang
gian xt don hang chwa két rung Trung vi ) thai hé
ly . . binh (Median) r90 thong
dau vao thuc (Mean)
Nghén
. don
20 phuat 934 don 912 don 87 ngay 40 ngay 358 ngay n
nghiém
trong
Bat dau
15 phut 934 don 896 don 68 ngay 39 ngay 210 ngay giai
phéng
Luu
10 phat 934 don 879 don 48 ngay 37 ngay 95 ngay N
thong tot
5 phut 934 don 847 don 35 ngay 36 ngay 48 ngay T61i uu
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1120 don On dinh
) (Tang 20% s6 . . . (Van duy
5 phut 1016 don 38ngay 37 ngay 55 ngay A
lwong don tri hiéu
hang) nang)

Két qua thuc nghiém cho thay thoi gian xt¢ ly trung binh ctia quy trinh Procure-
to-Pay (P2P) bién thién theo ham phi tuyén. Trong d6 ngudng T = 5 phat gitp giam hién
twong tich tu don hang tai phan vi P90, kéo giam thoi gian luu chuyén tir 358 ngay xudng
48 ngay. Bang chu y, tai mo6 phong ban kiém thit ting khoi lwong don hang 1én 20%, sau
khi giai toa di€ém nghén tai budc phé duyét, hé thong duy tri thoi gian van hanh 6n dinh
¢ mttc 38 ngay. Khi thay d6i tham s6 thoi gian xtt ly ¢ diém nghén phé duyét yéu cau
mua hang tir 20 phut xudng 5 phut thi chi s6 hiéu sudt quy trinh nghiép vu P2P da giam
s0 lwgng don hang con chua két thuc tir 934 don hang xudng 847 don hang. Diéu nay
chiing to néu cong suat xi ly tai diém nghén tang 1én dang k€, giai phong nhanh chéng
cac ludng cdng viéc bi nghén. Tdc dd lwu chuyén dwoc cai thién gitp rat ngan thoi gian
x€&p hang cho doi cua tirng ho so. M6 phong cho thay viéc toi wu hoa tai budce phé duyét
giup giam ap luc hang doi tich ty, dwa thoi gian luu chuyén trung binh tit 87 ngay xudng
35 ngay. Chi s6 thoi gian xtt 1y quy trinh tir khi tao yéu cau dén khi két thic da dwoc rat
ngan. Hiéu sudt ctia toan bo quy trinh sau khi mo6 phong dé chay thir nghiém céc kich
ban "diéu gi xay ra néu" (what-if) danh gia va do lwong chinh xac hiéu qua va tac dong
cua cac phuwong an cai tién trude khi ap dung chinh thiec vao van hanh dugc moé ta o
hinh 6.

Bién thién clia chi s6 Mean, Median va P90 theo Thai gian Phé duyét
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Hinh 6. Phin tich hi¢u sudt quy trinh nghiép vu P2P theo moc thoi gian phé duyét

5. KET LUAN

Nang cao tu dong hoa tir thiét k€, thuec thi, giam sat, tdi wu quy trinh nghiép vu
la mot trong nhitng thach thirc 16n trong chu trinh phét trién quan ly quy trinh nghiép
vu hién nay. Bai bdo nghién cttu tng dung Al trong khai pha quy trinh nhdam nang cao
hd trg hiéu qua cho chu trinh phét trién quan ly quy trinh nghiép vu (BPM), mang dén
nhiing co hoi 16n d€ ting hiéu qua hoat dong va cai thién viéc ra quyét dinh. Nghién
cttu da khang dinh khai pha va md phéng héa quy trinh nghiép vu la hai manh ghép
hoan hao tao thanh mét vong 1ap cai tién lién tuc cho chu trinh quan ly quy trinh nghiép
vu (BPM) tao btic tranh toan canh tir khai pha d@ liéu qua khit d€ phan anh chinh xac
quy trinh nghiép vu dang dién ra hién tai, md phong quy trinh du béo twong lai. Két
qua thuc nghiém trén quy trinh nghiép vu P2P st dung ProcessMind tich hop Al da
giup phat hién duoc hai diém nghén cua quy trinh va thong qua kich ban md phong rut
ngan thoi gian xt ly & khau phé duyét don hang tit 20 phat xudng 5 pht, két qua thu
duoc 1a hiéu suat cua toan bd quy trinh da dwoc cai thién. Trén co sé da dat duoc cta
bai bdo va tng dung Al trong khai phd quy trinh nghiép vu trong twong lai mo rong
trich xudt dir liéu da cdu truc thong qua xw ly ngén ngtr tw nhién va Al tao sinh, phat
trién thuat toan hoc sau dé theo doi trang thai quy trinh nghiép vu theo thoi gian thuec,
mo rong thurc nghiém trén cac quy trinh nghiép vu khac. Tuy nhién nghién cttu hién tai
ding lai 6 mtrc tng dung nén tang dong goi, huwdng phat trién tiép theo ctia nhom tac
gia la tu 1ap trinh va phat trién cac thuat toan hoc may riéng biét dé chu dong hon trong
xtt ly dit liéu.

TAI LIEU THAM KHAO

[1]. Bui Thi Hong Nhung & Phan Thanh Ptec. (2014). Khai phé quy trinh va vai tro trong quan
ly quy trinh nghiép vu BPM. Tap chi Tin hoc Ngin hang.

[2]. Fettke, P., & Di Francescomarino, C. (2025). Business Process Management and Artificial
Intelligence: Literature Survey and Future Research. KI - Kiinstliche Intelligenz, 39(2), 67-79.

[3]. Hepp, M., Leymann, F., Domingue, J., Wahler, A., & Fensel, D. (2005). Semantic business
process management: A vision towards using semantic Web services for business process
management. In Proceedings of the IEEE International Conference on e-Business Engineering
(ICEBE’05), 535-540.

[4]. Hoang, H.H., Tran, P.-C. T., & Le, T. M. (2010). State of the art of semantic business process
management: An investigation on approaches for business-to-business integration. In N.
T. Nguyen, M. T. Le, & J. Swiatek (Eds.), Intelligent information and database systems, 154—
165. https://doi.org/10.1007/978-3-642-12101-2 17

57


https://doi.org/10.1007/978-3-642-12101-2_17

Khai phé va md phong quy trinh dya trén tri tué nhin tao hd tro cdi tiéh chu trinh qudn 1y ...

[5]-

[6].

[7].

[8].
[9].

[10].

[11].

[12].

[13].

[14].

King, T. (2019). 80 percent of your data will be unstructured in five years. Solutions Review.
https://solutionsreview.com/data-management/80-percent-of-your-data-will-be-
unstructured-in-five-years/

Kotinurmi, P., Vitvar, T., Haller, A., Richardson, R., & Boran, A. (2006). Semantic Web
services enabled B2B integration. In J. Lee & J. S. Women (Eds.), Data engineering issues in
e-commerce and services ,154-168.

McKinsey & Company. (2024). The state of Al in early 2024: Gen Al adoption spikes and starts
to generate value. https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-
state-of-ai-2024

Russell, S.J., & Norvig, P. (2020). Artificial intelligence: A modern approach (4th ed.). Pearson.

Van der Aalst, W. M. P., ter Hofstede, A. H. M., & Weske, M. (2003). Business process
management: A survey. In W. M. P. van der Aalst, A. H. M. ter Hofstede, & M. Weske
(Eds.), Business process management, 1-12.

Van der Aalst, W. M. P., & Weijters, A. ]J. M. M. (2004). Process mining: A research agenda.
Computers in Industry, 53(3), 231-244.

Van der Aalst, W. M. P. (2011). Process Mining: Discovery, Conformance and Enhancement of
Business Processes. Springer.

Van der Aalst, W. M. P., Netjes, M., & Reijers, H. A. (2007). Supporting the full BPM life-
cycle using process mining and intelligent redesign. Contemporary Issues in Database Design
and Information Systems Development, 200-231.

Van Eck, M. L, Ly, X, Leemans, S. J. J., & van der Aalst, W. M. P. (2015). PM2 A process
mining project methodology. In J. Pernici & J. Lim (Eds.), Advanced Information Systems
Engineering, 297-313.

Wetzstein, B., Ma, Z., Filipowska, A., Kaczmarek, M., Bhiri, S., Losada, S., Lopez-Cobo, .-
M., & Cicurel, L. (2007). Semantic business process management: A lifecycle based
requirements analysis. In M. Hepp, K. Hinkelmann, D. Karagiannis, R. Klein, & N.
Stojanovic (Eds.), Proceedings of the workshop on semantic business process and product lifecycle
management (SBPM 2007), 1-11.

58


https://www.mckinsey.com/capabilities/quantumblack/our-insights

TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 34, S5 1 (2026) ISSN: 2354-0842

AI-DRIVEN PROCESS MINING AND SIMULATION FOR BUSINESS PROCESS
MANAGEMENT LIFECYCLE IMPROVEMENT: A CASE STUDY ON THE
PROCURE-TO-PAY (P2P) BUSINESS PROCESS
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ABSTRACT

Business Process Management (BPM) encompasses methods, techniques, and tools
for designing, configuring, managing, and analyzing business processes. Although
BPM plays a key role in business operations, it faces several challenges, including
manual processing, limited end-to-end visibility, and difficulties in identifying
bottlenecks. This paper presents an empirical study evaluating the effectiveness of
an Al-integrated process mining and simulation solution in improving the BPM
lifecycle. Using a case study with a real-world event log dataset from a Procure-to-
Pay (P2P) process, the study reconstructed the actual process model and
automatically identified two key bottlenecks: Purchase Requisition Approval and
Invoice Approval. Through “what-if” simulation scenarios, the authors
quantitatively assessed the impact of reducing processing times at these bottlenecks,
resulting in a reduction in the average process time. The findings demonstrate the
practical applicability and decision-support capabilities of Al-based process mining
platforms, while also highlighting several limitations and suggesting future

directions for developing custom algorithms.

Keywords: Artificial Intelligence, BPM lifecycle, Process mining, Procure-to-Pay

(P2P) process.
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