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TOM TAT: Quan tri riii ro la mot khdu quan trong trong quan Iy dy dn phdn mém. Muc tiéu cia nghién ciru nay nham dwa ra mét
mé hinh toan hoc hiéu quda dé tro- gitp dir dodn chink xdc, heong héa dwoc CAC riii ro ciing nhuw hdu qud Ciia chiing tée dong vao duy
an ngay tir qua trinh then chét 1a Idp lich dir an. Tir mé hinh, chiing ta cé thé xay dung dwoc cdng cu ap dung trong tinh toén cac rui
ro cia du an phan mém. Tir két qud tinh todn dwoc, ddi dir &n cd thé thuc hién cde hanh déng thich hop dé giam thiéu ruii ro va
nguoi quan tri du an co thé quan ly tét hon ngdn sach va thoi gian cua dy an. Cu thé, trong bdi bao sir dung mé hinh Mang Bayes
VA dé xudt gidi thudt BRI danh gid anh huong ciia cdc Yéu 16 riii ro. Mgt cong cu phan mém ciing dwoe xdy ding dé thir nghiém mé
hinh mang Bayes va thudt todn dé xudt.

Tir khéa: Rui ro va anh huéng, qudn tri rui ro, dinh ly Bayes, mang Bayes, Idp lich du an.

I. GIOI THIEU CHUNG

C6 nhitng sy kién trong tuong lai c6 thé anh huong tiéu cuc dén két qua ctia dy an. Mot sy kién trong tuong lai chi
¢6 thé c6 tinh chét rtii ro néu n6 bit dinh (uncertain). Néu su kién da duoc xac dinh thi né khong con 1a rii ro nira, ngay ca
khi toan bo doi du an khong nhan thirc dugc su kién do da rd rang (vi du cac ca nhan biét duge du 4n s& bi cham ngay ca
khi quan tri du 4n va cac nhan vién ¢6 kinh nghiém khong biét).

Rui ro lubn gin v6i mot muc tiéu do luong duge ma chung ta dang cd géng dat dugc. Néu khong ¢6 muyc tidu thi
khong c6 rii ro, vi dy khong thé ¢6 rui ro vé lich trinh hay lap lich néu khong c6 thoi han hoan thanh. Mot khi mdt muc
tiéu bi tdc dong boi mdt rui ro thi chung ta nédi rui ro da dugce kich hoat. Murc do nguy hai cua két qua phu thude vao viéc
rui ro d6 1lam chiing ta xa roi muyc tiéu dén muc do nao. Nhu vay mot khi rui ro da dugc kich hoat thi phai cé ludn mot quy
trinh giam thiéu rui ro, tirc 1a quy trinh giam thiéu mirc d6 nguy hai ciia két qua c6 thé xay ra.

Quan tri rui ro la mot cong viée rat quan trong trong thyc hién dy 4n phén mém. Céc nghién ctru [1, 2] chi ra réng
trong toan nganh cong nghiép phan mém chi c¢6 16,2% cac du an la dung tién do va dang du toan, dén 52,7% phan mém
lam ra phai giam s0 tinh ndng va 31,1% phai hiy trudc khi hoan thanh. Théng ké ciing cho thay 53% cac du an phat trién
phan mém vuot ngan sach, cham thoi han (hodc néu ding han thi c6 it tinh nang hon thiét ké ban dau). Doi v6i cac dy an
duogc hoan thanh thi ciing chi ¢6 61% céc dic tinh va chtrc ning duogc thiét ké ban dau [3]. Ly do ctia hién twong s luong
I6n phﬁn mém c6 chét luong kém va dy an that bai d6 1a thiéu viéc quan tri rui ro dy &n mot cach dung dén tr nhiing giai
doan ban dau cua du an.

Trong quan tri rui ro dy an thi phan tich rai ro du an 1a giai doan danh gia cac rii ro va tic dong ctia chung nén cac
d4u ra cua du an (nhu chi phi, thoi gian, chat lwong phdn mém) [3]. Phan tich rii ro 14 budc quan trong nhét trong quy
trinh quan 1y rui ro dy an, thuong bao g0m céc k¥ thuat phirc tap va ding phan mém tinh toan. N6 dugc xir Iy lién tuc tirc
1a co thé bat dau tai bat ky giai doan nao cta vong doi du an. Thuc hién dénh gid rii ro cang c6 y ngh1a quan trong &
nhiing giai doan dau ctia d an, cu thé & cong viéc 1ap lich du an (thudc giai doan 1ap ké hoach du 4n). Diéu d6 s& giup hé
trg dua ra quyét dinh va hiéu qua hon trong toan b qué trinh quan 1y rii ro, giup dua ra ké hoach, lich trinh thuc t& hon
ddng thoi gitip thong ké théng tin vé cac rai ro tir d6 s& dua ra mo hinh tét hon cho cac du 4n sau nay, lam ting co hoi
thanh cong cta dy an.

Lap lich dy an la cong viée rét kho boi vi viée nay kho tranh khoi nhiing rii ro. Rui ro trong 1ap lich dy an thye té
phat sinh tir nhiing déc diém nhu tinh c& nhan (chua ting ¢6 kinh nghiém tuong tu trude do), tinh bién doi (su thay « dbi co
anh huéng 13n nhau giita thoi gian, chi phi va cht lwong), su khéng ro rang (thiéu rd rang, thleu dit liéu, va thidu ciu trac
va sai 1éch trong du doan/udc lugng). Cod nhiéu ki thuét va cong cu khac nhau dugc phat trién dé hd trg cho viéc lap lich
du 4n t6t hon, va nhirng cong cu ndy dugce sir dung béi phin 16n cac giam dde du an. Tuy nhién viée lugng hoa cac yéu td
rii ro chua duge phd bién trong cac cach tiép can nay. Trong lap lich du an, rii ro hién nhién nhét 1a vé wdc lugng thoi
gian cho mot cong viéc cu thé cua du an. Kho khin trong viéc udc lugng nay nay Xudt phat tir viéc thiéu kién thuc, kinh
nghiém vé nhitng thir ¢ thé lién quan, hon 14 tir co hdi hay thach thirc tiém tang tir hé qué ciia viéc xay ra rui ro d6 [4]. Tur
nhitng ndm 1990 nhiéu quy trinh quan tri rai ro da dugc d& xuat. C6 1& quy trinh quan tri rai ro dy 4n phd bién nhat 1a &
chuong 11 cua huéng din PMBOK (Project Management Body of Knowledge) [5], huéng din PRAM (Project Risk
Analysis and Management) [6] va huéng dan RAMP (Risk Analysis and Management for Projects) [7]. Nhiéu phuong
phap khong ap dung ly thuyét hay mé hinh toan hoc nao trong viéc danh gié rii ro va tinh todn mirc d§ anh huong (hau
qud) cua chung (tic danh gid dinh luong). Nhitng phuong phap d6 st dung “y kién chuyén gia” theo cach truyén thong
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ma khong c6 1y thuyét khoa hoc hay cong nghé nio bd trg (tuy nhan manh nhu ciu kiém soat riii ro tir sém trong vong doi
du an), va do vay khong dap timg dugc moi truong kinh doanh phire tap hién nay. Cén phai c6 mot huéng tiép can khoa
hoc hon dé quan 1y riii ro ciia cac dy 4n phat trién phan mém, qua d6 lam tang d6 thanh cong va két qua ctia du an.

Trong bai bdo nay chung t6i dé xuat thuat toan danh gia anh huong ciia cac yéu t6 rai ro sir dung md hinh Mang
Bayes trén danh sach 24 yéu t6 i ro cia A. K. T Hui va D. B. Liu [3]. Noi dung cua bai bao dugc trinh bay tiép theo nhu
sau: trong muc II trinh bdy m6 hinh dy doan danh gia rai ro; myc III trinh bay tinh toan sy anh huong cua cac yeu t6 rai
ro; muc IV trinh bay xay dung cong cu va thir nghiém véi cac bo dir liéu thu thap duge va cudi cing muc V 1a phan két
luan.

1. MO HINH DU POAN PANH GIA RUI RO

A. Cic yéu to viii ro thong dung

Dé xdy dyng mo hinh dy doan va danh gia anh huong ciia cac yéu t6 bat dinh 1én dy 4n phan mém, ta can xay
dung danh sach cac yéu t6 rii ro théng thuong va quan trong nhat, biéu dién cac mdi quan hé gitra chung, ddng thoi xac
dinh trong s6 vé& mirc do anh huong. Nam 2000, Truong Dai hoc Bang Arizona - Hoa Ky da thyc hién mot khao sat dé
dua ra dugc danh sach 24 yéu t6 rui ro thuong gap [8]. A.K.T Hui va D.B. Liu [3] dya trén danh sich nay da xay dung
mot chwong trinh tinh toan d anh hudng cta 24 yéu té rui ro toi kha ning hoan thanh dy 4n phin mém va sir dung mo
hinh nay lam mé hinh co s&, sau d6 khao sat nhém 29 chuyén gia cong nghé thong tin ¢ kinh nghiém tir 5 dén 25 nam.
MB&i chuyén gia dugc phong vén duya trén kinh nghiém duy an cta ho, diéu chinh mé hinh béng cach thém, x6a rui ro; diéu
chinh xéc suat va trong sb. Sau khi thu thap két qua diéu tra, nghién ctru d6 dua ra két qua danh sach cac yéu t6 rii ro nhu
trong Bang 1. Ching t6i nhan thay trong danh sach 24 yéu té nay, tuy rang 1a rii ro cua ca dy an, tuy nhién déu tryc tiép
anh huong dén thoi gian ciia du 4n. Nhu vay, 24 yéu td nay ciing chinh 14 cac yéu t6 rii ro can khao sat khi lap lich dy 4n
va dugc chiing t6i lya chon st dung.

Bang 1. Céc yéu tb rui ro thudng gip

TT | Nhém vén dé Yéu tb rai ro Xic suft
N Staff experience shortage
1 ;
Ngubn by Nhdn lyc thiéu kinh nghiém 0.30
A Reliance on few key person
2 . ;
Nguon lye Phu thudc vao mot so ca nhdn 0.75
A Schedule pressure
3 . p o .
Nguon lyc Ap lyc thoi gian 0.70
4 | Nhan luc Low productivity 0.22
Nang suat kém
5 Nhan Ic La(;tg of staff coAr,nm,ltmenAt - 0.20
Thiéu suw cam ket cua nhan vién
. R Lack of client support
6 )
Khach hang Thidu sut tro gitip tir khdich hang 0.35
7 Khéch hang Laglf of ?ont%gt persvon competence 015
Thiéu dau moi co6 nang luc
L A Lack of quantitative historical data
8 )
Dir liéu nghién ctru Thidu dit liéu lich sir 0.50
L A Inaccurate cost estimating
9 .
Dir liéu nghién ctru Dur todn thidu chinh xdc 0.50
10 H¢ théng La}rge gr}d cczmplex‘gxt'erna}l mtgrface 0.40
Giao dién bén ngoai lom va phirc tap
11 He théng Largfz aqd cqmpl,ex project 0.45
Duy an [on va phirc tap
A 1A Unnecessary features
12 ) .
H¢ thong Tinh nang khong can thiét 0.30
13 H¢ théng C[eep!ng use‘r.reguwem?nt . 075
Yéu cau nguoi dung khong ro rang
1 Incapable project management
14 .
Quan Iy Thiéu kha ning quan Iy 0.58
i1 Lack of senior management commitment
15 ) . .
Quan Iy Thiéu sy cam két cua quan Iy cap trén 0.50
1 Lack of organization maturity
16 )
Quan Iy Thiéu tinh chuyén nghiép 0.25
. . Immature technology
17
Cong ngh¢ Cong nghé chua hoan chinh 0.46
A A Inadequate configuration control
18 oAade p
Cong ngh¢ Thieu kiém soat cau hinh 0.45
. A Lack of experience with project environment
19 ) :
Kinh nghiém Thiéu kinh nghiém voi moi truwong phat trién dy dn 0.625
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TT | Nhém vén dé Yéu t6 riii ro Xic suit
20| Kinh nghifm Thic i el it dng o i o e d 042
22 | Congngh¢ ITr}zzfrf; ?fkg]s;gccshinh xdc 05
23| Cong nght Ot ph e o mot i e e vie s dinh 05
2| e i ol pprfct

B. Mang Bayes

Mang Bayes (Bayesian Belief Network - BBN) thé hién md hinh cic méi quan hé nhan qua ctia mot hé thong hoic
tap dir lidu va cung cap biéu dién cta cic cau trac nhan qua nay théng qua viée sir dung cac do thi c6 hudng khong chu
trinh (directed acyclic graph - DAGs) véi cac nat va cac canh. Cac nat dai dién cho cac bién ngau nhién véi cac phan bd
X4cC suét, trong khi canh dai dién cho mdi quan hé nhan qua c6 trong ) giita cac nit. Mdi nat ¢ mot xac sudt cua mot gia
tri nhat dinh. Cac canh c6 huéng tr niit cha dén nut con. Mdi nat con ¢ bang xac sudt diéu kién dua trén céac gia tri cua
nuat cha. BBN dua trén dinh 1y Bayes, dugc phat trién boi Thomas Bayes, mot nha toan hoc thé ky XVIII, phat biéu dang
luat don gian nhu sau [9]:

P(SIR)P(R)
P(S)

P(R|S)= (1)

Ludt Bayes trén dugc hiéu 13 cap nhat niém tin (belief - tirc 1a x4c suat tiép theo cia mdi trang thai co thé ciia mot
bién s0, hay 1a cac xac suat trang thai sau khi can nhac tat ca cac dir kién da co) vé gia thuyét R khi vé sy kién S xay ra.
Xac suat (niém tin) P(R/S) duoc tinh bang cach nhan niém tin trudc d6 P(R) véi niém tin vé kha nang P(S/R) xay S néu R
la dang.

BBN bao gém hai phan: 1) phan dinh tinh: m6 ta quan h¢ gitra cac biép bang mot DAG, va 2) phan dinh luong: chi
ra phan phoi xac suat gan voi moi nit ctia do thi (qua mot bang xac suat co diéu kién ctia nut do - NPT).

Do dinh 1y Bayes dua trén khai niém xac sut co diéu kién, nén no 1a ly thuyét toan hoc ly tudng cho viéc tinh toan
mirc 46 anh hudng cuia rii ro. Hon nita chiing ta phai du doan cac yéu t6 bat dinh va tinh chét rii ro ciia ching dua trén
nhitng gia dinh co6 diéu kién, nén xac suit Bayes va mang Bayes chinh 1a cach tiép can phut hgp d&& mo hinh héa mébi quan
hé gitta riii ro va anh hudng ciia chiung. Mot s6 nghién ciru ciing khing dinh c6 thé ding xéac suit va Mang Bayes dé phéan
tich rti ro dy 4n phin mém [10] , ciing nhu ding Mang Bayes & mé hinh hoa céc yéu t6 bét dinh va hd tro ra quyét dinh
trong du 4n [11].

Tir danh sach 24 yéu t6 rii ro, ta xay dung duoc cic mang Bayes con va mang Bayes tong thé cho mé hinh héa rui
ro trong dy 4n phdn mém. Hinh 1 1 vi du mang Bayes con cua cic yéu t6 riii ro anh huéng dén lich trinh du 4n phan mém
(yéu t6 rui ro s6 16, cia nhém van dé Quan 1y - xem bang 1). Hinh 2 m6 ta mang Bayes tong thé mé hinh héa rii ro trong
du an phan mém.

@_of_organizatiou_matuD

++schedule_pressure

Hinh 1. Mot mang con Bayes 1 véi yéu tb schedule_pressure
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Hinh 2. Mang Bayes tong thé

III. TINH TOAN SU ANH HUONG CUA CAC YEU TO RUI RO
~ Nhu da trinh bay ¢ phan I, mang Bayes cho phép ching ta gin phan phdi xac suat véi mdi nut riéng biét. Phan
phoi xdc suat nay c6 the dua vao y kien chuyén gia, dua vao khdo sat, hodc vao cac phuong phap toan hoc. Thao tac nay
dugc goi 1a suy dién Bayes nhu trong vi du ¢ Hinh 3.
A. Suy dién Bayes
Luat suy dién trong mang Bayes:

P2

p(yl2)

@ p(xlY)

Hinh 3. Vi du v& suy dién Bayes

Hinh 3 biéu din cac sy kién x, v, z 1a doc 1ap v6i nhau, x doc lap véi z didu kién y. Ta tinh duoc p(x|z):
p(x12)=2 P(x|zA ¥)P(y;12)
Yi
=D P(x|y)P(y; |2) ()
yl
Dua vao md hinh mang Bayes, nhom tic gia xem xét mot thuét toan gitp tinh toan do anh huéng cua cac nhan t&

riti ro, gitp cho ngudi quan 1y dy 4n c6 thé wée tinh va dua ra cac quyét dinh phu hop t6i cho doi phat trién, nhim muc
dich dua du an phan mém hoan thanh dung thoi han.

(O—(—)

Hinh 4. Giai thuat 4p dung nhidu mang Bayes kiéu diy, vi du vi ba nit: Mang Bayes kiéu day don gian
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Trong d6 ¢ Hinh 4:
X: rui ro dang xét;
y: riii ro dugc sinh ra tryc tiép tir riti ro dang xét X;
Z: rui ro dugc sinh ra khi 2 rui ro trudc d6 xay ra.
P(yx), P(z|xy): kha ning xay ra cuia rai ro khi cac diéu kién da xdy ra (phan theo cac muc do: + (thap)
(p=0.3), ++ (trung binh) (p=0.6), +++(cao) (p=0.9)).
B. Thudt todn BRI ddnh gid mirc dp anh hwéng ciia cdc yéu to riii ro

Chung toi dé xuét thudt toan BRI (Bayes Risk-Impact) danh gia mirc d6 anh hudng cua rai ro:

Thuat toan BRI
* Pau vao: Cac yéu td rui ro va xac suat (Bang 1)

* Piau ra: Muc do anh huong ctia yéu t6 rii ro téi kha nang hoan thanh ctia dy 4n phan mém dudi dang mot
vector cac gia tri s0. Gia tri cang cao thi muc d§ anh hudng cang 16n.

* Thuat toan BRI danh gia mitrc d6 anh hudng cuia cac yéu to rii ro:

Bude 1. Thong qua cac gia tri xac sudt da biét. Gia st P(X|~parent(X)) = 0.4. Ta tinh cac X4c suit cia cac nit
con trong tirng mang Bayes nho.

Burée 2. Vi mbi node con, d¢ quy tim ImpactWeight(node con).

Tim cac mang Bayes bit diu boi nit con dang xét trong danh sich mang Bayes ban dau. Tinh
ImpactWeight(node con) vdi gia tri xac suat da tinh dugc & budc 1.

Néu khong tim thay, ImpactWeight(node con) = P(node con).
Buworc 3. ImpactWeight(rii_ro_dang xét) = > ImpactWeight(node con).

Budc 4. Cong don gia tri cac ImpactWeight(riii_ro_dang_xét) vao vector mirc d6 anh huong.

IV. XAY DUNG CONG CU VA THU NGHIEM

A. Xdy dung phan mém

Muc dich ctia phdn mém 1a mé phong mo hinh va thudt toan néu trén, gitp nha quan ly danh gia duoc muc df anh
huéng ciia rii ro t6i kha ning hoan thanh dy 4n phan mém khi da biét trudc xac suat xay ra cua rii ro ¢6. Phan mém dugc
xdy dung st dung ngdn nglr lap trinh C#, thu vien MS .NET Framework 4.5 va moéi truong tich hop (IDE) la Visual
Studio 2012. Giao dién ctia phan mém duoc thé hién ¢ Hinh 5. Tai cac giai doan cta dy 4n phan mém, nha quan 1y va doi
du 4n c6 thé danh gia cac rui ro va xdc suat xut hién cua ching, sir dung cho dua ra cac quyét dinh trong cong viéc lap
lich cting nhu quan tri toan b tién trinh dy an. Thong qua viéc so sanh cac s6 liéu, doi du 4n s& dua ra cac quyét dinh téi
dy 4n phan mém.

B. Thii nghiém

B6 dit liéu thr nghiém la dir liéu cua 2 dy an phﬁn mém thue va két qua ctia nghién ctru cia A. K. T Hui va D. B.
Liu [3] duoc thé hién trong Bang 1. Két qué thir nghiém (tinh to4n murc d6 anh hudng cia cac yéu td rii ro) véi bo dit lidu
nay dugc tom tit & Hinh 6. Két qua cho thdy mic d6 anh hudng cua yéu t6 thiéu kj ning quan Iy (incapable project
management) 1a cao nhit.

V6i 2 du an thuec té, nguoi quan tri va thu ky du an nay dya vao kinh nghiém thuc té ctia ho & cac du 4 an do dé giap
nhom tic gia udc lwong xac sudt ban dau ciia cac yéu o rii ro. Dy 4n 1 1a dw 4n vé& mot game mang xd hoi, gdm 8 nguoi
(1 quan tri, 1 tester, 5 developer va 1 designer). Du an du kién trong 4.5 thang nhung keo dai trong 10 thang. Mot s6 van
dé chinh ctia dy an gdp phai la framework tu xay dung 16n, phat sinh nhiéu 16i, cong viéc phét sinh nhiéu, va khach hang
phan héi chdm. Dy 4n 2 1a mot dy an phﬁn mém cho mot cong ty vién thong Nhat Ban. Dy 4n nay du kién 5 thang voi 15
giai doan, nhung thyc té ciing kéo dai 10 thang nhu Dy an 1. Céc van dé 1on nhat gap phai 1a xac dinh yéu cau khach hang
(6 giai doan 1), danh gia do phtic tap cua timg module dé phan bd ngudn luc va thoi gian chuyén giao hudng dan khach
hang lau.

) Cach thirc tho nghiém: thir nghiém chung cho ca 3 bg dir liéu va thir nghiém trong timg giai doan cua ting dy an.
Keét qua thtr nghiém chung duoc thé hién & biéu do so sanh trong Hinh 7. Két qua thir nghiém véi ca 3 b dir lidu cho thay
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su trong dong vé& mirc d6 anh huorng (deu cao) cua cac yéu tb rui ro (vi du thiéu kj ndang quan 1y, thiéu sw tro giip tiv
khach hang, hay qud phu thuc vao mét tién trinh cong viéc nhat dinh...).

V6i dir liu cua Dy an 2: do dy an t6 chtrc 16 rang ngay tir dau theo ting giai doan, nhom tac gia mudn di sau vao
phan tich d6 anh huong cua cac yeu t6 rui ro trong ting giai doan cua du an. Nhom tac gia da duoc quan tri du an cung

cap thong tin du tinh/ danh gia vé cac rui ro c6 thé Xxdy ra trong mot s giai doan nhu trong Bang 2. D61 du an cling danh
gi& cao (vé mit dinh tinh) mirc d6 anh hudng cua cac yéu t6 thiéu ky nang quan 1y, thiéu sw tro givip tir khdach hang.

(@ BayesRisk = O X

Bayes Risk List

Risk Factors Impact Weight
1. Staff experience shortage 1.103
2. Reliance of a few person 0875
3. Schedule pressure 0.7 2.3604
4. Low productivity 0.22 4.632401
5. Lack of staff commitment 0.2 7
6. Lack of client support 6.5835
7. Lack of contact person competence 0.15 5.3056
8. Lack of quantitative historical data 05 3.06
9. Inaccurate cost estimating 05 3.06
10. Large and complex external interface 8880001
11. Large and complex project 093
12. Unnecessary features 0.3 046
13. Creeping user requirement 0.75 1.55
14. Incapable project management 10.50252
15. Lack of senior management commitment 391
16. Lack of organization maturity 0.25 5.67
17. Immature technology 046 37108
18. Inadequate configuration control 1.9155
19. Lack of experience with project environment 1.3875
20. Lack of experience with project software 042 1432
21. Excessive paperwork 0.3 1.184
22. Inaccurate metrics 572
23. Excessive reliance on a single process 557
Hinh 5. Giao dién thtr nghiém 1
12
10
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Hinh 6. Két qua thir nghiém 1

Két qua chay phin mém véi giai doan Xdc dinh yéu cau cho thay 13 hon: dbi véi giai doan nay, mirc d¢ anh huong rui ro 16n
nhit do 1a thiéu kha ning quan Iy, diéu nay doi hoi dua ra chién luogc 1a néng cao cht luong quan ly; cn 15 rang,
cu thé cam két dbi v6i ngudi quan ly; khong dé xay ra 13i trong khi 1dp cac yéu ciu quan ly va xac dinh chinh xac yéu ciu
ctia nguoi dung
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Déi véi giai doan Thiét ké phan mém, mitc do anh huong rii ro 16n nhat d6 1a cong nghé chira hoan chinh (Hinh 9), diéu nay
doi hoi dua ra chién lugc la tranh cac rui ro khi xtt Iy cac phuong phép; gidm thicu rii ro v€ ap luc tién do. K€t qua nay phu hop voi
nhiing gi dién ra trong thuc té cua Dy an 2.
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Hinh 7. Két qua 3 thir nghiém

Bang 2. Céac yéu tb rai ro xdy ra trong ting giai doan

Giai doan Nhiing rii ro cé thé xiy ra N:lci.;:@;;h,rl;:g:)‘g XAc suét xay ra
Xac dinh yéu ciu Xéc dinh yéu cau khong 16 rang Cao 50%
Xac dinh yéu ciu Thiéu kha ning quan 1y Cao 10%
Xéc dinh yéu ciu Thiéu sy tro gitip cta khach hang Cao 20%
Xac dinh yéu ciu Nhan lyc thiéu kinh nghiém Cao 40%

K§ su thiét k& chua co kinh nghiém,

<A A A A ! \ 0,
Thiet ke phan mém phai chinh stra nhiéu lan Cao 20%
Thiét ké phin mém Cong nghé chua hoan chinh Trung binh 10%
Thiét ké phdn mém Dic diém khong cén thiét Trung binh 99%
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Hinh 8. Két qua thir nghiém véi giai doan Thiét ké phdn mém

Dua vao vector mirc dd anh hudng ciia cac rii ro trong timg giai doan du an va tong thé du an, c6 thé nhan thy rii
ro vé kha ning quan 1y ciia ngudi quan 1y dnh huéng nhidu nhit dén kha ning hoan thanh dyu an dang han ciing nhu 1a
thanh cong cua du an. Dy 4n cang 16n thi cang phirc tap va phét sinh nhidu yéu t6 rii ro can ning luc, kinh nghiém va kha
ning cang cao ctia nguoi quan tri du an. Tiép sau do 1a céc yéu té nhu thiéu sy cam két va hd trg tir bén phia khach hang,
thiéu tinh chuyén nghiép, qua mirc phu thudc vao mot tién trinh,... Két qua nay khang dinh nhu cu vé cong cu hd trg doi
du an dé u6c lugng, danh gia va kip thoi diéu chinh. Quan tri dw 4n cAn phai quan tim nhiéu hon dén yéu t5 rui ro nao c¢6
murc d6 anh hudng 16n nhét dén dy an dé dam bao du 4n duoc tién hanh thuan loi.

V.KET LUAN

Cong cu va két qua thir nghiém cho thdy giai thuat danh gia chinh xac dwoc anh hudng cia cac yéu tb rii ro 1én
lich trinh dy an. M6 hinh, giai thuét va cong cu dugc dé xuat, ngoai viéc lugng hoa rui ro va hau qua cua ching, con ¢
thé gitp xac dinh cdc van dé va céc rui ro tiém tang & giai doan dau tién ctia dy an - 1ap lich va 1ap ké hoach du 4n. Nhém
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tac gia cling khéng dinh 1a néu ta c6 thé xac dinh va kiém soat cac van dé tir nhitng pha/ giai doan ban dau cua dy 4n thi
chiing ta ¢6 thé ting dang ké kha nang thanh cong cuia du an. Méc du mo hinh Mang Bayes nhin chung da cung cap mot
burc tranh chinh x4c vé nhimng nguy co ctia du 4n phan mém dién hinh & giai doan dau, nd van can phat trién hon nira dic
biét khi ding n6 cho nhimng nganh dic thu khac hodc & cac giai doan sau cta dy 4n phat trién phan mém.

Vi vy, nhiing nghién ctru tiép theo vé van d& nay c6 thé tap trung trién khai theo hudng phan tich va tim hiéu sau
hon nira vé ing dung k¥ thuat mang Bayes vao mé hinh héa rui ro trong 1ap lich dy 4n bang cach két hop Mang Bayes voi
cac ky thuat 1ap lich du an khac nhau (CPM, PERT, mo phong...), sau 6 danh gia va dua ra dé xuét tt hon voi doi du an.
Nhom tac gia ciing tién hanh thu thap va chay thuat toan v6i nhidu bo dir liéu thuc nghiém hon, dé tir d6 ¢6 danh gia va
phan tich t6t hon cho thuat toan. Mot khao sat chuyén gia cing s¢ duoc thyc hién dé cung vdi két qua thir nghiém cua
cong cu s€ rat ra duoc danh sach cac yéu td riii ro phtt hop nhét véi timg loai phin mém dugc phat trién ciing nhu ting
phuong phéap phat trién phin mém khac nhau. Nhém téc gia ciing s& nghién ctru k¥ hon va tich hop nhiéu hon cac ngudn
1t ro vao qua trinh 1ap lich cling nhu cach thirc d6i phé véi cac dang yéu t6 khong ludng trude khac (nhu cac unknown
unknown).

Huong phat tri‘én cao nhét cia dé tai d6 1a quan tri cac hanh dong va tro giup quyét dinh cho quan 1y du an khi du
an phat sinh van de vé lich trinh (tirng giai doan bi cham hodc ca du an s€ cham ké hoach) bang cach danh gia nhicu kich
ban lich trinh ngay trong qua trinh 1ap lich dy an.
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TOWARDS A BAYESIAN NETWORK MODEL TO EVALUATE UNCERTAINTY IN
SOFTWARE PROJECT SCHEDULING

Nguyen Ngoc Tuan, Vo Thi Huong, Huynh Quyet Thang

ABSTRACT: Risk Management has become crutial in software project management. This paper aims at providing an effective
mathematical model and proves that software teams can rely on the model to predict and quantify uncertainty and their impacts on
the success of the project, right from the early phases of the project. From the model, an algorithm and a tool can be developed to
help software teams understand and evaluate possible risks. Based on the calculation, the team can make appropriate decisions and
take actions accordingly to mitigate risks, and the project manager can better keep track of the project budget and schedule. This
research proposes the BRI algorithm to calculate risks and impacts in a Bayesian Netork model. A software tool has also been built
for experiments on the proposed model and algorithm.



