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MO PHONG DU AN TRONG PANH GIA CONG TAC GANG VA GAN GANG

Huynh Trung Luong va Truong Ton Hién Piic
Khoa Quin Ly Cong Nghiép, Trudng Pai hoc Bich Khoa - PHQG-HCM
(Bai nhdn ngay 17 thdng 6 nam 2003)

TOM TAT: Nghién citu nay dé cp dén nguyén Iy phdt trién mot mo hinh mé
phdng d€ xdc dinh cong tdc gdng va cdc cong tdc c6 xdc sudt cao dé tré thanh cong
tdc gdng dua vao ly thuyét so do mang trong qudn 1y dy dn. Muc tiéu ciia nghién citu
la nhdm givp cho céng tdc chudn bi dugc dé dang hon khi cé su thay ddi duong gdng
trong qud trinh thuc hién.

1. GIGI THIEU VAN P&

Hoach dinh du 4n 12 m6t trong nhitng cdng tdc rit quan trong trong quén 1y du 4n. Trong
hoach dinh dy 4n, viéc xdc dinh cdc dudng ging va cong tdc ging clia du 4n 12 rdt cin thiét.
Cic duong ging va cong tic ging clia dy 4n chi ding khi cdc thdng s6 thdi gian ciia so dd
mang clia dy 4n 13 khong ddi. Tuy nhién trong thyc t&€ cdc thong s& thdi gian nay thay ddi
(tuan theo mdt ham phan phdi xdc suit nao d6) vi mot s6 yéu t6 khdch quan (kinh phi, nhan
st ...) khi€n cho cdc cong tdc ging gin cudi dudng ging trd thinh khong gang va mot s8 cong
tdc khdc trd thanh cong tdc gin ging (cong tdc ¢6 khad ndng trd thanh cong tdc ging). Py
chinh 12 1y do hinh thanh d& tai ng dung md phdng du 4n d€ nghién citu xdc sudt xdy ra cic
cong tdc gang va gin ging nhim gitip cho cdng tdc chudn bj tt hon trong viéc hoach dinh dy
an.

Trong pham vi cia nghién cifu nay, khdi niém m6 phdng va cdc bude thyc hién md phéng
dugc gidi thidu tém tit. Phin ti€p theo clia nghién citu 12 gi6i thiéu tém tdt dir 4n va hoach
dinh du 4n. Sau d6, tic gid dua ra hudng gidi quyét bai todn danh gid cong tdc gang va gin
ging trong sd dd mang cla dy 4n.

2. GIGI THIEU MO PHONG

Viéc nghién cifu va gidi quy&t cdc bai todn trong thyc t&€ c6 thé dugc thé hién thong qua cdc

phuong phdp sau (Hinh 1):

e Thuc nghiém v6i chii thé thyc va thyc nghiém v6i mo hinh cda chi thé. Mot bai todn
dugc néu dugc gidi quyét bing cdch gidi thich bing hién tugng tu nhién thi s&€ khong ai
nghi ngd gi vé 13i gidi clia né. Tuy nhién trong thyc t€ rat it khi 1am dugc diéu nay 1a vi
cdch 1am thyc nghiém trén chii thé thuc niy thong thudng s& 1am hao tSn rdt nhiéu chi
phi hodc 1am phé4 hdng chi thé (gay ra nhitng k&t qui xau cho chi thé ma khong thé sita
chita/thu hdi dugc). Vi du, dé gidi quyé&t bai todn cit gidm chi phi mot ngdn hang c6 thé
gidm s lwgng nhan vién giao dich, nhung cdch 1am nay khi 4p dung vao thyc t€ s& kéo
dai thoi gian phuc vu khdch hang va cd thé 1am mich 1ong khdch hiang din d&€n mit
khich hang. Mit khic, bai todn nay s& c6 mot két qud khdc néu nhv né dugc dit trong
mot tinh hudng khdc ma ta mudn nghién citu. Chinh vi vy ma ngudi ta thudng sit dung
mot mo hinh dai dién cho mét chi thé nao d6 dé nghién ciu.
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M3 hinh vitly MG hinh todn
M3 hinh gidi tich M5 hinh md phdng

Hinh I — Cdc phuong phdp gidi quyét bai todn

e MO hinh vat Iy va md hinh todn hoc. Khi n6i dén tit md hinh, ta thudng nghi d€n mot vat
thé nao dé dugc thu nhd lai nhung vAn c6 thé hoat dong binh thudng (vi du nhu mot
chiéc méy bay dd choi diéu khién tif xa c6 thé hoat dong dugc giong nhur mot chi€c mdy
bay that). P6 chinh 1a md hinh vit ly. Tuy nhién trong thuc t€, hiu hé&t cdc mo hinh s
dung déu 12 md hinh todn hoc dai dién cho chd thé nghién cifu. M6 hinh todn hoc bao
gdm cdc m&i quan hé logic va dinh lugng, trong d6 viéc thay ddi cdc mbi quan hé nay sé
din dé&n su thay déi cdc y&u t& ddu ra cda md hinh. Hay néi cdch khdc sy thay ddi cdc
mdi quan hé d6 s& cho ta bi€t k&t qua clia chd thé nghién citu thay ddi nhu thé nao.

e M5 hinh gidi tich va m6 hinh m6 phdng. N&u md hinh todn hoc don gidn, viéc gidi mo
hinh nay sé& cho ta k€t qud gidi tich chinh xdc. Va lic by gid m6 hinh todn ma ta vira si
dung chinh 12 mé hinh gidi tich. Tuy nhién, trong thyc t&€ cdc bai todn c6 mifc do phic tap
rat cao nghia 13 cdc md hinh todn dai dién rat phic tap. Viéc x4y dung ciling nhu gidi
quyé&t cdc bai toan gidi tich gap rat nhidu kho khan. Chua k€ trong nhiéu trudng hgp viéc
gidi chinh xdc cdc mo hinh gidi tich 12 khong thé hodc mat rdt nhiéu thdi gian. Cach gidi
quyét t8t nhat trong nhitng trudng hgp nay 1a xdy dyng m6 hinh mé phéng. Md hinh m6
phdng vé ban chit 13 cdc md hinh x4y dyng trén mdy tinh dé€ dién td cho sy vén hanh
clia mot hé thong thuc t€ ndo dé. Viéc 4p dung cdc mo hinh md phdng s& gitip tim ra gidi
phap cho bai todn ma khong ddi hdi ngudi thi€t 14p cdc ki€n thitc chuyén siu vé todn
cin c6 trong viéc thi€t 1dp cdc md hinh gidi tich. Tuy nhién, 13i gidi c6 dudc, tif md phéng
thudng khong phdi 12 15i gidi chinh xdc. Do d6 d€ ting d6 chinh xdc cla 13i gidi mo
phdng ta phdi ting s&8 14n chay lip md phdng 1én (diéu nay dong nghia véi thdi gian dé
xdc 1ap 13i gidi ting 1&n). V& mit nguyén ly, né€u sd 1an chay lﬁp trong md phdng ting
dén vo6 han thi 13i gidi chinh x4c s& dat dudgc.

Viéc thuc hién n'ghién cifu bing m6 phdng thudng dudc ti€n hanh theo hinh sau (Hinh 2). '
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Hinh 2 — Cdc budc nghién citu bing md phéng

3. GIGI THIEU DU AN va HOACH PINH DU AN

Dy 4n 12 mdt qud trinh gdm cdc cong viéc, nhiém vu c6 lién quan vdi nhau, dugc thuc hién
nhim dat dugc muc tiéu da dé ra trong diéu kién rang budc vé thdi gian, ngudn luc va ngin
sdach. Du 4n 12 loai hoat ddng khdng mang tinh lip lai.

Céc cong cu/ k§ thuat phd bi€n diung dé hoach dinh dy 4n: biu d6 mdc thdi gian, so dd
Gantt, va so d6 mang CPM-PERT. Hién nay, s¢ d6 mang thudng dugc st dung 1am cong cu
1ap k& hoach, ti€n do thuc hién, gidm sit, va ki€ém sodt nhitng dy 4n 16n va phifc tap. Trong
pham vi bai vi€t nay, tdc gid chi tdp trung gidi thiéu so d6 mang CPM- PERT.

Phuong phdp CMP (Critical Path Method) dudc khdi xudng bdi E.I. du Point de Nermours &
Company cho cdc du 4n x4y dung va sau d6 dugc hoan thién hon bdi Mauchly Associates.
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Phuong phép duyét va danh gid du 4n PERT (Project Evaluation & Review Technique) dudgc
phat trién bdi luc lugng hdi quan My nhi¥m hoach dinh cdc hoat dong nghién citu phat trién
trong chuong trinh ché tao tén lifa Polaris.

C4 hai phuong phép nay gan nhu giong nhau ngoai trif mt sy khdc biét quan trong. Su khac

biét quan trong d6 12 CPM diing thdi gian du bdo xdc dinh trong khi PERT xi ly thdi gian

nhu nhitng ham ngiu nhién x4c sudt.

MOt gia thuy&t trong phuong phép PERT la thdi gian dé thuc hién cong tic 1a mot bi€n ngu

nhién tuin theo phan bd BETA.

Céc budc cin thuc hién trong hoach dinh di 4n theo CPM-PERT:

B1. Xdc dinh du 4n va cac cdng tdc/tdc vu gang.

B2. Xdc dinh m&i quan hé giita cdc cong tic.

B3. V& so dd mang biéu dién cho cdc cong tic.

B4. Uéc lugng thi gian va chi phi dé hoan thanh cong tac.

B5. Xdc dinh dudng cong tdc gang (critical path).

B6. Lap ké& hoach ti&n do thyc hién, kiém tra va ki€m sodt dy dn.

Céc khdi niém trong s 46 mang:

o Bién c&'1a sy bit ddu hay két thic ciia mot hay mdt s8 cong tdc. Trén so d6 mang bi€n
¢6 dugdc bidu dién bing mot vong tron ¢6 ddnh s6 ky hiéu ciia bi€n c6.

e Cbng tdc 1a hoat dong sén xudt & gifta hai bi€n c0. Céng tdc dugc bi€u di&n bing mot
miii tén noi hai bi€n c8 va dudc ky hiéu bing céc s0 clia hai bi€n cd tru6c va sau hodc
biing mot mau .

Vi du: cong tdc A hay cong tdc ij 12 mot hoat dgng sén xudt & gifa 2 bi€n c0 i va j, v6i thdi

gian thuc hién cong tic A 1a ;

Bi&n c6 bt ddu i Bi&n c6 két thiic j

s~
1 t ]

Mot cong tac khdi ddu tir mdt bi€n ¢ khong thé ti€n hanh néu nhitng cdng tic ket thiic
tit chinh bi&€n ¢ d6 chua hoan tat.

e Sodd mang 1a sy k&t hop ciia tdt cd cdc bi€n cd va cdc cong tdc d€ thi€t 1ap mot dy dn
va thé hién mdi quan hé giita ching v4i nhau.

Ngoai ra con c6 mot s6 khdi niém vé thong s6 thdi gian quan trong trong sd d6 mang:

e Thoi diém bdt ddu som nhat ES (Earliest Start Time) 12 thdi diém s6m nhat d€ mét cong
tdc c6 thé bit diu ma khong vi pham cdc yéu clu vé cdc cong téc phdi dugce thyc hién
ngay trudc do.

o Thoi diém két thiic sém nhdt EF (Earliest Finish Time) 13 thsi diém s6m nhdt ma tai d6
cong tdc c6 thé dugc két thiic.

o Thoi diém bdt ddu tré nhdt LS (Latest Start T:me) 12 thi diém tr€ nhi't ma cdng tdc phéi
bit ddu dé khong 1am cham lai thdi di€m hoan thanh ciia toan bd dy 4n.

o Thoi diém két thiic tré nhdt LF (Latest Finish Time) la thdi diém & nhat ma cong tic
phai két thic d& khong lam chdm lai thdi diém hoan thanh cla toan bd dy 4n.

o Thoi gian dy trit téng céng TF (Total Float) 1a hiéu s6 giita thoi gian 16n nhat ¢6 thé danh
cho cong tic va thdi gian cdn dé hoan thanh cong tac.

Thong s6 TF 12 mdt thong s8 quan trong gip xdc dinh cdc cong tdc gang. Mot cong
tic nim trén dudng ging sé c6 TF=0. -
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V&i mot cong téc (i, j) bit ky cla dy 4n ta lubn c6: cdc thong s thdi gian nhu ES;, EF, LS;,
LF, va TF;.

Cén luu ¥ riing tai mot nut mang, EF va LS 1a thong s6 cung, con ES va LF 12 thong s0 niit,
Diéu nay c6 ‘nghia 1a cdc thong s8 nay la céc thdng s& chung cho nhitng cung xuét phat tir
hay két thiic tai nit d6.

4. UNG DUNG MO PHONG TRONG HOACH PINH DU AN
Ky hiéu:
+ before (j): Tap cdc niit di trude niit j c6 cung ndi tryc tiép
+ after (i): T4p cdc mit di sau niit i ¢6 cung n&i tryc tiép
Xét mdi quan hé giita cdc cong tac tai 1 niit mang theo nhu cdc sd d6 sau (Hinh 3)

Hinh 3 - Cdc cdng tdc tai 1 niit mang

Tai 1 bi€n ¢8 (nit) i, ta c6 c4c théng s6 thdi gian ES;, EF,, LS;, va LF,
Thdi gian bdt ddu sém nhat clia mit j:

ES; =Max{ES, +1; {= istl}ggic(j){ESi +t;

Thai gian két thic tré nhat cda nit i:
LF, Mm{LF tyf= Min {LF, -t}

ieafter(i)

Thoi gian dy trit tdng cong cia cong tac ij:

TE; =LF, —ES; -,
Né&u TF;; = 0 thi cong tdc ij 1a cong téc ging.
Véi cdc khdi niém va cdng thic tinh todn cdc thong s8 thdi gian cia sd dd mang du 4n nhu
trén, mot chuong trinh m4y tinh bing cdc ngdn ngit thong dung (Fortran, C, Basic, ...) ¢6 thé
dugc thi€t 1dp dé€ md phdng du'fing ging dua trén phan b6 xdc sudt vé thdi gian thuc hién
cla duang cong tdc. N&€u n 12 s6 1an chay phin mém va n;; 12 s0 1an xudt hién cda thdi gian
du trir t8ng cong bliing 0 ciia cong téc ij, ta c6 xdc sudt dé cong téc ij 1a cong tdc ging bing
(nii/n). Can luu ¥ riing cong tic ging c6 thé 13 cdng tdc c6 x4c sudt c6 thé khong chinh xdc
bang 1. Gid tri xdc suat nay 1a phu thudc vao ngudi lam cdng tdc quén 1§ va hoach dinh du
an (c6 thé chon tir 0,95-1,0).
Bén canh viéc sif dung cdc ngdn ngit 14p trinh d€ thiét lap chuong trinh m6 phdng, cdc phin
mém mé phdng nhu Crystal Ball, @Risk ... ciing c6 thé dugc ing dung.
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SIMULATION APPLIED IN PROJECT MANAGEMENT
TO ESTIMATE CRITICAL JOBS

Huynh Trung Luong and Truong Ton Hien Duc
University of Technology - Vietnam National University HCM City

ABSTRACT: This research aims at a theoretical framework for the development of a

simulation model which can help to identify critical activities and activities with high
probabilities to become critical activities based on network analysis in project management.
The target of the research is to support for preparation actions in cases where critical path is
subject to changes during the implementation phase.
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