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Chwong 1. Quan Iy dw an phan mém

Trén thé gidi, khoadng nia triéu ngudi quan ly dw an thwc hién khoang mét triéu dw an
phan mém méi ndm, san xuat phan mém tri gia 600 ty USD. Nhiéu dw an trong sb nay co
chét lwong khdng nhw ky vong clia khach hang hoac khéng cung cap cac phan mém trong
pham vi ngan sach va thoi gian hoan thanh. M6t phan tich cho thdy khoang mét phan ba

cac dv an co chi phi va thoi gian hoan thanh (cost and schedule) vuot hon 125% [1].

Tai sao qua nhiéu dw 4n phan mém that bai? M&c du ¢ rat nhiéu ly do, mét trong nhirng
ly do quan trong nhét la quan ly dw an khong phu hop. Vi du, cac ly do chinh 1am cho dyw
an chéch ra khoi tam kiém soat la muc tiéu khong rd rang, 1ap k& hoach t6i, céng nghé
m&i, thiéu mét phwong phap quan ly dy an, va khéng dd nhan s [2]. it nhat ba trong ndm
ly do nay ré rang lién quan dén quan ly dw an. Hai ly do con lai - khéng du nhan sy va
cong nghé mai - c6 thé dwoc coi nhw nhikng rdi ro ma dé quan ly chang ciing 1a mét phan

clia quan ly dw an.

R& rang, bang cach st dung cac ky thuat quan ly dw an cé hiéu qua, modt ngudi quan ly
dw &n c6 thé cai thién cac co hdi dé thanh cong. Tuy nhién, hiéu qua cda nhirng ky thuat

nay la gi?

Hay xem xét mot twong tw. Gia s ban muébn phét trién co thé, véi co bap san chac. bé
dat dwoc muc tiéu, ban bt diu nhin vao chuong trinh tap thé duc dwoc mé ta trong tap
chi. Mot bai viét md ta lam thé nao dé phat trién sirc manh canh tay, dwa ra mét danh
sach gém 10 bai tap — khdng qua nhiéu néu so sanh véi bat ky chuan nao. Nhung sau do,
mot bai viét khac hwéng dan dé phat trién sirc manh dui, cling cung cap 10 bai tap, va
ngwdi huén luyén cho bung phang ciing cdm thay rang lam 10 bai tap la khéng qua nhiéu.
Néu ban muén phat trién co thé tbng thé cta ban bang cach lam theo cla cac chwong
trinh tap thé duc riéng I, ban sé thdy rdng ban c6 mét bd 50 dén 100 bai tap dé lam - rd
rang la khong thé dbi véi hau hét moi ngudi, hdy dé& mét minh mét ngudi quan ly dw an
ban ron. Bé dat dwoc muc tiéu cta ban, ban cAn mét chwong trinh dao tao toan dién, thiét

thyc va hiéu qua.

Twong tw nhw vay, ban sé tim thdy mét sy phong phi vé cac dé xuéat dé thwc hién céac
khia canh khac nhau cta quan ly dy an, bao gébm wdc lwong/dy toan nd lwc (effort

estimation), quan Iy rdi ro, giam sat dw an, quan ly cdu hinh, v.v. Mac di méi ky thuat



dwoc dé xudt dé giai quyét van dé riéng biét, nhwng van cé sy chua rd rang trong viéc
lam thé nao dé két hop nhirtng ky thuat nay lai véi nhau thanh mét quy trinh kha thi trong
thwe té. P& quan ly dw an hiéu qua, can phai trai qua thoi gian thwe té quan ly, thwe hién
cac “chwong trinh tap luyén” dwoc quan ly dé tao ra két qua. N6i cach khac, nhivng gi can
thiét 12 mét quy trinh can bang bao gém viéc quan ly toan bd dw an tiv khi bat dau dén khi
hoan thanh. That khéng may, c6 mét sb lwong it cac phwong phap da dwoc cong bd chi

dan lam thé nao dé tich hop cac ky thuat lai véi nhau theo cach nay.

Cubn sach nay sé lap day khoang tréng nay bang cach mé ta cac quy trinh da dwoc sl
dung trong mét cdng ty thm cé& thé gi¢i dé quan ly hiéu qua cac dw an phan mém. Cong ty
nay la Infosys, mdt cong ty phéat trién phan mém cé mét thanh tich tuyét v&i trong viéc
thwc hién dy &n; chi tinh riéng trong nam 2000, nhirng ngwdi quan ly dw an & Infosys da
st dung cac quy trinh dwoc md ta & day dé thwc hién thanh cdng khoang 500 dw &n cho
khach hang. Cudn sach nay thdo luan vé tat ca cac khia canh khac nhau cta quan ly dw
an & Infosys - 1ap ké hoach, thuc hién, va két thic. Ban sé& hoc lam thé nao nhirng ngu i
quan ly dy an & Infosys wéc lwong/dy toan, 1ap ké hoach quan Iy rdi ro, thu thap cac sb
do (metrics), thiét 1ap cac muc tiéu chéat lwong, st dung cac phép do dé giam sat mot dw
an, v.v. Mot khia canh tha vi cla cac quy trinh nay, sé hap dan cho nhitng ngudi quan ly
dw &n ban rén, la chang khdng phirc tap, cling khdng cdng kénh, st dung cac sb do don

gian.

Infosys da dwoc danh gia & mirc 5 (mirc cao nhét) cia M6 Hinh Trwéng Thanh Nang Luc
(CMM - Capability Maturity Model). Bang cach trich ra cac quy trinh quan ly dw an ti cac
tap hop cac quy trinh & Infosys, cubn sach nay ciing minh hoa lam thé nao cac dw an
dwoc quan ly trong mét cong ty trwdng thanh mrc cao. Théng qua minh hoa nay, tdi hy
vong sé gidi thiéu nhirng lgi ich ctia CMM cho nhirng ngwoi quan ly dy an - nhirsng ngudi
da khéng nghién ctru no vi thiéu thdi gian, hodc bdi vi ho da nhan thay khé khan khi dung

CMM vao thyc hanh quan ly dw an.

Chwong nay gidi thiéu hai chi dé tao nén bbi canh cho cuén sach: CMM va Infosys. B&i vi
trong tdm cla cubn sach 1a quan ly dw &n va khéng phai la CMM, cac cudc thao luan trong
sach tap trung vao cac khia canh quan ly dw an ciia CMM. Chwong nay ciing cung cap
mot cai nhin tbng quan vé quy trinh quan ly dw an va trwdng hop nghién ciru (case study)

chinh; cac chi tiét vé nhitng van dé nay sé dwoc thao luan trong phan con lai cta cudn



sach. Trwdc tién, ching ta hay thao luan ngén gon vé vai trd cla quy trinh trong quan ly

dw an.

1.1 QUY TRINH VA QUAN LY DU’ AN

Mét dw an phan mém c6 hai nhém hoat déng chinh: phat trién va quan ly dw an. Nhém duy
an quan tdm dén cac van dé vé thiét k&, kiém thir, cai d&t ma, v.v. Nhém quan ly dy &n
quan tdm dén hoach dinh va quan ly cac hoat déng dé dat dwoc muc tiéu cta dw an: chi

phi, th&i gian hoan thanh, chat lwong.

DPbi v&i dy an nhd: mdt nhom mét hoac hai ngwdi lam thi ¢ thé dung céac ky thuat khdng
hinh thére. K& hoach dw an c6 thé [a mét e-mail xac dinh ngay giao hang va co 18 mot vai
cot mbc (milestones) bén trong khodng thdi gian d6. Yéu cau (requirements) c6 thé dwoc
truyén dat trong mét bire thw ngan hoac tham chi bang Idi néi, va cac san phadm trung gian,
chéng han nhu tai liéu thiét k&, c6 thé 1a manh gidy ghi vdi vang duoc lwu trong tap gidy

ca nhan.

Tuy nhién, nhirtng ky thuat khéng hinh thirc nay khdong dung dwoc cho cac dy an lon:
nhiéu ngwoi lam viéc trong nhiéu thang, nhw hau hét cac dw an phdn mém thwong mai.
Trong nhitng dw an nhw thé, viéc phat trién phai dwoc lam can than theo cac phwong
phap da dwoc thir nghiém, va két qua cha cac cong viéc nay phai dwoc 1ap tai liéu ré rang
dé nhixng ngudi khac cé thé xem xét lai (review) ching. Cac cong viéc trong dw an phai
dwoc hoach dinh va phan cong cho céac thanh vién va sau d6 dwgc theo doi khi dy an bat
dau. N6i mét cach khac, dé du an Ién thanh cdng thi phai gia téng tinh hinh thirc va ciing

nhé&c trong quan ly va thyc hién.

Nhirng ky thuat theo hinh thirc can cac quy trinh dwoc dinh nghia rd rang dé thwc hién
cac cong viéc khac nhau dé ma két qua tré nén phu thudc nhiéu hon vao kha nang cla
cac quy trinh. Nhirng k§ thuat hinh thirc tiép tuc dwoc mé rong hon nira néu cac phwong
phap dinh lwong dwgc st dung trong cac quy trinh théng qua viéc st dung cac sb do phu

hop.

Quy trinh 1a gi? Vé mat ky thuat, mot quy trinh cho mét cong viéc bao gdm mét chudi cac
bwdc can dwoc theo dé thuwc hién cong viéc do. Tuy nhién, dbi véi mét cong ty, cac quy
trinh dwoc khuyén céo dé dwoc st dung béi cac ky sw va nhitng ngwdi quan Iy dy an

nhiéu hon mét chubi cac bwéc; ching déng géi nhirng gi cac k§ sw va nhirtng ngwdi quan



ly dw an da hoc dwoc tr cac dy &n da dwoc thyc hién thanh cong. Théng qua cic quy
trinh, loi ich cta kinh nghiém dwoc trao cho tat cd moi ngwdi, ké ca nguwdi méi gia nhap
cdng ty. Nhirng quy trinh nay giip nhirng ngwi quan ly va cac ky sw dat dwoc thanh cong

va tranh nhirng van dé dan dén that bai.

DPbi véi mét dw an, cac quy trinh xac dinh 1am thé nao dé thwc hién cac hoat déng phat
trién nhw dac ta yéu cau, thiét ké, thir nghiém, v.v. Cac quy trinh quan ly dw an, méat khac,
xac dinh lam thé nao dé thiét Iap cac cot mde (milestones), t chirc nhan sw, quan ly rdi ro,

giam sét tién d6, v.v. Cudn sach nay tap trung vao quy trinh quan ly dy an.

Tuy nhién, khi ban xem xét cac quy trinh quan ly dy &n, ban phai dat cau hdi: liéu nguwoi
quan ly dw &n c6 mudn st dung ching khéng? Téi thwong nghe nhirng ngudi thiét ké quy
trinh than phién rang nhitng nguoi quan ly dw an khong thye hién theo cac quy trinh va
rang ho khong thich nhirng thay déi. Kinh nghiém cua t6i véi nhi'ng ngudi quan ly dy an
tai Infosys va cac cong ty khac la ho thwe sw mudn s dung cac quy trinh nhwng chi khi
ching hop ly va cé thé giip nhitng ngudi quan ly dy an thye hién cac dy an cla ho tét
hon. Tuy nhién, nhiéu ngu®i quan Iy dw an cam thdy phdn nd khi nghi cac quy trinh
dwong nhw khéng can thiét va déng gép it gia tri cho cdng viéc cda ho. Trong trwdng hop
nay, can phai c6 nhirtng quy trinh trong lwong nhe (lightweight processes) — cé thé gilp
nhitng nguwoi quan ly dw an lap ké hoach va kiém soat cac dw an cla ho tét hon va cung

cap cho ho sv linh hoat dé x( ly cac tinh huéng khac nhau.

Dé tra I1&i cho cau héi “Tai sao nguwdi quan ly dw an can theo quy trinh?”, S.D. Shibulal —

ngudi thanh 1ap va giam déc Infosys cho rang:

Quy trinh mé ta kién thirc chung. S& dung ching lam ting co hoi thanh céng cla

ban.

- M@t quy trinh c6 thé cé cac bwdc dw thiva, nhwng ban sé khdng phai ludn luén biét
trwdc cai nao la khoéng can thiét, va do dé ban sé& cé nhiéu rai ro néu chon moét

cach nhanh chong.
- Néu khéng c6 quy trinh, ban khéng thé dy doan vé két qua cla dw an cta ban.

- Ban va cong ty khéng thé hoc mét cach hiéu quéa ma khéng co quy trinh dwoc
dwoc dinh nghia. Hoc tap va cai tién co tinh bat budc trong thé gidi dwa trén tri

thirc ngay nay.



- Quy trinh 1am gidm mdc do lo Idng cta ban. Cac ban liét ké nhirng muc can kiém
tra (checklist) ch&c chén bao gbm 80% nhirng gi can phai dwoc thuc hién. Do dé,

nhiém vu clta ban la lam gidm rdi ro trong 20% con lai.
1.2 QUAN LY DU AN VA CMM

Khi d& ch&p nhan st dung cac quy trinh hiéu qua cé thé gitp thwc hién dw an thanh cong,
mot cau héi la: Nhitng dac trung dwoc dwoe mong mudn cla cac quy trinh nay 1a gi?

CMM cho phan mém la mét khung lam viéc (framework) dé cb gang tra 1&i cau hoi nay.

CMM cho phan mém la mét khung 1am viéc dwoc phét trién bdi Vién Cong Nghé Phan
Mém (SEI) tai Pai hoc Carnegie Mellon bang cach quan sat cac thwc hanh tét nhét trong
phan mém va cac cong ty khac. Do d6, CMM phan anh kinh nghiém vé quy trinh chung va
mong doi ctia nhiéu cdng ty. N6 xac dinh cac cac dac diém dwoc mong mudn cla cac quy
trinh ma khéng mé t& cac quy trinh cu thé. Vi thé, cac quy tinh khac nhau cé thé thyc hién
day da cac yéu clu clia CMM. N6 c6 thé dwoc st dung dé danh gia quy trinh phan mém

clia mét céng ty va xac dinh thiéu sot.

CMM la mét trong nhitng khung lam viéc phd bién nhat dé cai tién quy trinh phan mém
(cac khung lam viéc khac ciing thwdng dwgc sir dung la 1ISO 9001 [3][4][5]). Cac co s&
cia CMM da dwgc quy dinh trong Managing the Software Process [6] cua Watts
Humphrey, va khung lam viéc nay dwoc mo ta day da trong The Capability Maturity Model:
Guidelines for Improving the Software Process cla Vién Céng Nghé Phan Mém [7]. Mot
"phién ban m¢i" cia CMM, duwgc goi la CMM-I, da dwgc phat hanh. Nhwng béi vi trong
tAm cla cudn sach nay khéng phai 1a vé cac mé hinh va b&i vi van con it kinh nghiém vé
CMM-I, t6i chi thdo ludn CMM cho phan mém va céac khia canh quan Iy dw &n, mac du
CMM nay cling bao gdm cac van dé cong ty va quan ly quy trinh. Téi khéng thdo luan vé
cac thl tuc danh gia, md t& ngan gon vé nhitng van dé nay dwoc dwa ra trong cubn sach
CMM in Practice [8], va md ta chi tiét dwoc dwa ra trong CMM Based Appraisal for Internal

Process Improvement cta S. Masters [9].
1.2.1 Téng quan vé CMM

Mét muc tiéu cia CMM la dé phan biét cac quy trinh trwdng thanh véi cac quy trinh chwa

trwdng thanh, hodc khdng theo thé thirc (ad hoc). Quy trinh phan mém chwa trwéng thanh



ngu y rang cac du an dwoc thwe hién ma khéng co nhiéu hwéng dan, va két qua cia mot
dw an phu thudc phan Ién vao kha ndng ctia nhém dy &n va lanh dao dy an. Nguoc lai,
v&i quy trinh trwdng thanh, mét dw an dwoc thue hién bang cach theo cac quy trinh dwoc
dinh nghia. Trong trwdng hop nay, két qua cta dy an la it phy thudc vao con nguwdi va
phu thuéc nhiéu hon vao quy trinh. Khi d6, cac quy trinh cang trwéng thanh, két qua cda

dw an cang duoc dy doan va dwoc kiém soét tot hon.

Pham vi cta cac két qua cé thé dwoc dw doan trong mét dy an khi né dwoc thuc hién
bang cach st dung mét quy trinh 1a kha ndng quy trinh (process capability) cla no. Két
qua thuc té dat dwoc trong moét dw an dwoc thwe hién bang cach st dung quy trinh I hidu
suét quy trinh (process performance) ctia n6. R6 rang, hiéu suét quy trinh phu thudc vao
kha nang quy trinh. D& lubn cai thién hiéu suét quy trinh trong cac dw an, ban phai tang

cwong kha nang quy trinh, quy trinh ty dé cang phai trwéng thanh hon.

Con duwdng dan dén mac trwdng thanh cao hon bao gdbm mét sb trang thai 6n dinh da
dwoc xac dinh ré rang dwoc goi la cac mike trirdng thanh (maturity levels) cia CMM. Méi
mirc trwdng thanh quy dinh cu thé mét sb dac diém cho quy trinh, mic trudng thanh cao
hon c6 d&c diém cao cap hon dwoc tim thay trong quy trinh phdn mém trwdng thanh hon.
Do d6, khung lam viéc CMM mé ta& cac yéu td chinh cia quy trinh phdn mém & cac mic
khéac nhau clia sy trwdng thanh. B&i vay, né ciling xac dinh con dwdng ma mét quy trinh
phan mém di theo dé chuyén dbi tr cac quy trinh chwa trwéng thanh dén cac quy trinh
trwdng thanh cao hon. Con dwéng nay bao gém nam mic trwdng thanh, nhw thé hién
trong Hinh 1.1 [7].

O murc 1, mire khéi tao (initial level), dw an dwoc thwe hién theo cach thirc d& ma nhom
dw an va ngudi quan ly dw an thy phi hop. Mac 1dp lai (repeatable level) (mkc 2) &p
dung khi thwc hanh quan ly dy an dwgc s dung, mac du quy trinh chwa ap dung cho toan
bo cong ty. O mirc dinh nghia (defined level) (m&rc 3), quy trinh cho toan bd cong ty da
dwoc dinh nghia va thwong xuyén dwoc thue hién theo. O mirc quan ly (managed level)
(mirc 4), dinh lvong sw hiéu biét vé kha nang quy trinh 1am cho n6 c6 thé dy doan theo
dinh lwong va kiém soat hiéu suét ctia quy trinh thwc hién dw an. O mic téi uu hoéa
(optimizing level) (mtc 5), kha nang quy trinh dwoc cai tién mot cach cé kiém soat va cai

tién nay la dwa trén dinh lwong.



Hinh 1.1.7 Cac murc trwéng thanh caa CMM

LEVEL 5—OPTIMIZING

* Process Change Management
% * Technology Change
Management
* Defect Prevention

LEVEL 4—MANAGED

* Saftware Quality
Management

* Quanfitative Process
Management

LEVEL 3—DEFINED

* Organization Process Focus

* Organizafien Process
Detinition

* Training Program

— | *Integrated Software

Management

* Scftware Product
Enginearing

* Intergroup Coordination

* Poer Reviews

(
LEVEL 2—REPEATABLE

* Requirements Management

» Software Project Planning

= Softwore Project Tracking
& Owversight

* Software Subcontract
Management

* Softwore Quality Assurance

* Software Configuration

L Management

LEVEL 1—IMITIAL

M&i mirc trwdng thanh (tr mire 1) dwoc ddc trung bdi cac linh vuc quy trinh trong diém

(KPAs — key process areas), xac dinh cac linh vic ma tai dé cac cong ty nén tap trung dé
nang cao quy trinh cia ho dén mirc trwdng thanh dé. Hinh 1.1 ciing cho thdy KPAs cho
cac mirc khac nhau. Bbi véi mét cong ty dé dat dwoc modt mire trwdng thanh, né phai dap
&ng tat cd cac KPAs & mirc trudng thanh dé cling nhu cac KPAs tai tat ca cac muirc

trwdng thanh thap hon.

Duy tri cac quy trinh & cac mirc cao cla sy trwdng thanh 1a mét nhiém vu day thach thire
doi hdi phai cam két tr cong ty va van hoéa lam viéc thich hop. Trong 900 danh gia dwoc
tién hanh tr ndm 1996 dén thang 6 ndm 2000, két qua danh gia da dwoc cung cap cho



SEI, chi 3% cla cac cong ty & mirc 5, va 5% & mdc 4 [10]. Phan con lai & m&c 3 hodc

thap hon, véi 38% & mirc 2 va 18% & muirc 3.
1.2.2 KPAs cho quan ly dw an

Mé&i KPA quy dinh cu thé cac muc tiéu ma cac quy trinh cla céng ty phai dap ng dé théa
man KPA dé. Ngoai ra, mdi KPA xac dinh mét nhém cac hoat déng, dwoc goi la cac thuc
hanh chd chét (key practices), dé& dap &ng cac muc tiéu ciia KPA d6. Cac muc tiéu cho
mbi KPA la ndm bat ban chét ctia n6. Chiing xac dinh cac muc tiéu ma CMM da dét ra cho
cac quy trinh lién quan dén KPA. D& minh hoa KPAs két hop v&i quan ly dw an nhuw thé
nao, chang t6i thdo luan ngan gon vé cac muc tiéu cha nhitng KPAs nay. Nhirng muc tiéu

nay dwoc lay tir CMM [7], v&i mét sb thay dbi nhé trong céach dién dat cia mdt sd muc tiéu.

Bang 1.1 liét ké tAt ca cac muc tiéu cho KPAs & mirc 2, cho thay rd rang rang trong tam
mirc 2 1& gan nhw danh riéng cho quan ly dw an. Theo cac muc tiéu nay, ban tao mét tai
liéu ké hoach dv an, danh gia hiéu qua dy an dang dién ra so v&i k& hoach va hanh ddng
khi hiéu suat thuwc té sai léch dang ké so vdi ké hoach. Cac yéu ciu (requirements) dwoc
lap tai liéu mot cach dang dén, va cac thay dbi yéu cau déu dwoc quan ly. TAt ca cac san
pham lam ra dwoc kiém soat, va thay dbi cac thanh phan déu dwoc quan ly théng qua mot
ké hoach quan ly ciu hinh. Cac xem xét lai (reviews) va kiém tra (audits) dwoc thwe hién
dé dam bao rang cac quy trinh, k& hoach va cac tiéu chuan dang dwoc tuan thi. Néu mét
sb phan cla dy an 1a hop déng phu v&i cac nha cung cép khac thi viéc gia cong hop dong

phu nay cling dwgc theo dbi dung cach.

Bang 1.2 trinh bay chi tiét cAc muc tiéu cta ba trong bdy KPAs & mic 3. Cac KPAs khac
tap trung vao cac van dé tb chirc va quan ly quy trinh. Mét dw &n trong mét cong ty mac 3
st dung mét phién ban dwoc diéu chinh phi hop cha quy trinh chudn va tai s& dung cac
thanh phan (asset), di liéu, va kinh nghiém tir cac dw an trong quéa khd cho viéc lap ké
hoach. Cac nhém khac nhau déng gép vao dy an hgp tac mdt cach sudn sé théng qua
giao dién va co ché dwoc xac dinh rd rang. Xem xét lai (review) dwoc thwe hién dé xac
dinh céc 16i trong cac san phdm dwoc tao ra, va hé tro day da dé thuc hién viéc xem xét

lai (review) va theo ddi cac hoat dong dwoc cung cép.



Bang 1.1. Cac muc tiéu cho KPAs & murc 2 (Repeatable)

KPA (Iinh vwc quy
trinh trong diém)

Quan ly yéu cau

(RM - Requirements

Management)

Hoach dinh dv an

phan mém

(SPP - Software

Project Planning)

Theo doi va giam sat

dw an phdn mém

(SPTO - Software
Project Tracking and

Oversight)

Quan ly hop déng
phu

(SSM - Software
Subcontract

Management)

DPam bao chat lvong

phan mém

(SQA - Software
Quality Assurance)

Céac muc tiéu (Goals)

Yéu cau phan mém dwoc kiém soat dé thiét lap mot baseline cho cong
nghé phan mém va céc hoat dong quan ly.
Céc ké hoach, san pham, va cac hoat ddng dwoc lwu gitv nhat quan voi

yéu cau.

Céc wéc lugng dwoc lap tai liéu dé siv dung trong viéc lap ké hoach va
theo doi dw an.

CAc hoat dong clia dy an va cac cam két da dwoc |én k& hoach va duoc
lap tai liéu.

Nhém bi anh hwéng va ca nhan déng y cac cam két cta ho lién quan

dén dv an.

Két qua thuc t& va hiéu qua dwoc theo ddi d& so sanh véi ké hoach
phan mém.

Hoat doéng khéc phuc 16i dwoc thwe hién va quan ly khi két qua thuc té
va hiéu suét sai chéch dang so véi cac ké hoach phan mém.

Céc thay dbi dwoc ddng y bdi cac nhém va ca nhan bj anh huéng.

Cé&c nha thau chinh va nha thau phy déng y cam két cda ho.

Céc nha thau chinh theo dai két qua thuc té cta nha thau phu va dbi
chiéu vé&i cac cam két cta ho.

Céc nha thau chinh va nha thau phu duy tri lién lac lién tuc.

Céc nha thau chinh theo ddi hiéu suét thyc té cia nha thau phu va dbi

chiéu vé&i cac cam két cta ho.

Céc hoat dong dam bao chét luong phdn mém da dwoc 1én ké hoach.
Tuan tha cla cac san pham phan mém va céc hoat dong theo cac tiéu
chudn, tha tuc, va cac yéu cau dwoc 4p dung dwoc x&c minh mét cach
khach quan.

CAac nhém va ca nhan bi anh huwéng duoc théng bao vé cac hoat dong

dam bao chét lwgng phan mém va két qua.
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Quan ly cAu hinh .

phan mém .

(SCM - Software -

Configuration

Management)

Céc van dé vé khong tuan tht ma khéng thé dwoc gidi quyét trong pham

vi dw an sé dwoc gidi quyét béi ngudi quan ly cap cao.

Hoat déng quan ly cAu hinh phan mém duoc 1én ké hoach.

Céc san pham céng viéc (work products) dwoc chon ra kiém soat.

Céc thay dbi dén cac san pham cong viéc dwoc kidém soat.

C4c nhém va ca nhan bj anh hwéng dwoc thong bao vé tinh trang va noi

dung ctia cac baselines phan mém.

Bang 1.2. Cac muc tiéu ctia ba KPAs & mirc 3 (Defined)

KPA (linh vwec quy

trinh trong diém)

Quan ly phan mém tich

hop

(ISM - Integrated

Software Management)

Phéi hop gitra cac
nhom
(IC - Intergroup

Coordination)

Xem xét lai

(PR - Peer Reviews)

Céac muc tiéu (Goals)

Quy trinh phan mém cla dy &4n da dwoc dinh nghia la mét phién ban
dwoc thay dbi cho phi hop ctia quy trinh phdn mém tiéu chuan cla
cong ty.

- Dw an dwoc lap ké hoach va quan ly theo quy trinh phan mém cua

dy &n da duwoc dinh nghia.

- T4t ca cac nhém bi &nh huwdng ddng y v&i yéu cau clia khach hang.
- T4t ca& cac nhém ddng y v&i cac cam két gitka cac nhém khac nhau.
- Cac nhém xac dinh, theo ddi, va giai quyét cac van dé gitra cac

nhém.

- Xem xét lai (review) lai cac hoat dong da dwoc |én ké hoach.
- L6i trong cac san pham cong viéc (work products) dwoc xac dinh va

loai bd.

Bang 1.3 cho thay cac muc tiéu cho hai KPAs & mirc 4. O mirc 4, kha ndng cua quy trinh

clia cong ty dwoc hiéu vé mat dinh lwong. Kha nang cda quy trinh dwoc st dung dé thiét

lap cac muc tiéu dinh lwong cho mét dy an. D liéu vé thyc hién dw an dwoc thu thap mot

céach lién tuc va dwoc so sanh véi dir liéu vé hiéu suét trong qua khir, néu c6 sy chénh

léch dang ké, cac hanh déng khéc phuc thich hop dwoc ap dung dé dua cac dy an tré lai
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trong tam kiém soat. M6t khia canh quan trong ctia mirc 4 1a viéc st dung cac ky thuat

kiém soat quy trinh bang cach ding cac kj thuat kiém soat quy trinh dung théng ké mot

cach lién tuc d& ma médi hoat dong cé thé dwoc danh gia va va dwoc khac phuc béi cac

hanh déng can thiét.

Ba KPAs & mirc 5 tap trung vao viéc cai thién kha nang cda quy trinh (capability of the

process). Trong ba KPAs, KPA Phong Nglra Léi (Defect Prevention KPA) la cai anh

hwéng trwc tiép nhat dén quan ly dw an. KPA nay doi héi cac 16i dwgc phong nglra mot

cach chi dong bang cach phan tich c6 hé théng nguyén nhan cda 16i va sau dé loai bd

nhitng nguyén nhan dé6. Néu cac 16i c6 thé dwoc ngan chan xam nhap vao phan mém,

cong strc bd ra trong viéc loai bd ching c6 thé dwoc gidm, do dé nang cao chét lwong va

nang suét.

Bang 1.3. Cac muc tiéu cho KPAs & mirc 4 (Managed)

KPA (Iinh vwc quy trinh

trong diém)
Quan ly quy trinh theo dinh
lwong

(QPM - Quantitative

Process Management)

Quan ly chét lwgng phan

mém

(SQM - Software Quality

Management)

Céac muc tiéu (Goals)

Cac hoat dong quan ly quy trinh theo dinh lvgng (quantitative
process management) duoc lén ké hoach.

Hiéu suét quy trinh ctia quy trinh phan mém da dwoc dinh nghia
cho dy an dwoc kiém soat dua theo dinh lwong.

Kha n&ng cta quy trinh phan mém theo tiéu chuan clia cong ty

dwoc biét theo dinh lugng.

Céc hoat dong quan ly chat lugng phan mém clia dy an dwoc
len ké hoach.

Céc muc tiéu do lwerng duogc cho chét lugng san phdm phan
mém va dé wu tién cla ching dwoc xac dinh.

Tién do thuc té dé hudng téi dat dwoc cac muc tiéu chat lwong

cho céc san phadm phan mém dwoc dinh lwong va quan ly.
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1.3 QUAN LY DU AN O’ INFOSYS

Infosys thwe hién hang trdm dw an méi ndm. Toan bo trach nhiém dé thwc hién mot dw an
thudc vé ngwdi quan ly dy an, nhirng ngudi phai chac chan rang nhom sé giao phan mém
c6 chét lwong cao cho khach hang, dang thdi gian va trong gi¢i han chi phi. Bé gitp
nguwdi quan ly dw &n thye hién trach nhiém nay, hd tro tlr cong ty nay la can thiét. Phan

nay gi&i thiéu ngan gon vé bbi canh & Infosys va hé tro' cla no cho viéc quan ly dw an.
1.3.1 Béi canh: Infosys

Infosys la mét céng ty phan mém co tru sé tai Bangalore, An D6. Nhiém vu clia né nhw da
néu la "la mét céng ty toan cau cung cap cac gidi phap phan mém tét nhat béi nhirng
ngudi gidi nhat." N6 siv dung cac md hinh phan phéi toan cau, trong dé khach hang co thé
& bat cir noi nao trén thé gidi. Trong mé hinh nay, khach hang dwoc tim kiém tlr bat clr
noi nao trén thé gidi noi dé ma cong ty dat dwoc loi nhudn cao nhat. Bé dap ng yéu cau
khach hang, mét sy két hop cla cac quy trinh, céng nghé, va quan ly dwoc siv dung dé
tach riéng cac cong viéc dé ma gia tri d6 c6 thé dwoc thém vao trong cac vi tri tbi wu nhét

va sau dé tich hop lai dé giao cho khach hang.

Infosys hién dang s dung khodng 10.000 ngudi, véi khodng 15 trung tdm phat trién tai
bén quéc gia va c6 van phong tai hon mét chuc quéc gia. Cong ty dwoc thanh 1ap ndm
1981 béi bay chuyén gia phdn mém v&i ngudn vén ban dau chi c6 $ 300. H6m nay,
Infosys c6 ngudn vén hon 8 ty d6 la (dwa trén gia thi trwdng vao thang sau nam 2001), va
doanh thu ctia n6 la hon 400 triéu d6 la trong nam 2000 (doanh thu nam 1994 la 9.5 triéu
dd la). Khach hang ciia né & khap toan cau va bao gdém tap doan Ién - hon 60 trong sb ho
la cac cong ty Fortune 1000 — tirc la bao gébm cac doanh nghiép da dang nhw: ngan hang,

ban |1&, s&n xuét, vién thong, dich vu tai chinh, bao hiém, va giao théng van tai.

Infosys la mét cdng ty cé uy tin cao da dwoc danh gia la cong ty quan ly tét nhat va uy tin
nhat & An Dd va la mét trong cac cong ty cong nghé théng tin hang dau chau A (IT). N6 da
da thu dwoc nhiéu gidi thwdng, bao gdbm giadi thwéng Ramakrishna Bajaj dwoc hinh thanh
sau giai thwéng Malcolm Balridge. C6 thé n6i mét cach an toan rang Infosys 1a mét trong

nhiing cong ty dich vu phan mém tt nhat trén thé gidi.

13



Infosys cung cép mét co s& ha tang hang dau dé nhirng nguwoi quan ly dw an coé thé phuc
vu tét hon nhu cau cla khach hang trén toan thé gi¢i. Cong ty da cung cap thiét bi cho hoi
nghi truyén am thanh cho hau hét cac nhém dé nhirng ngudi quan ly dy an co thé twong
tac dé& dang véi khach hang va véi cac thanh vién trong nhém nam & céc vi tri dia ly khac
nhau. Twong tw, cac phong hdi nghi qua video dwoc sir dung cho sy twong tac gitra cac
dia diém khac nhau cla cong ty cling nhw cho cac cudc hop do. Khuén vién chinh cla no
& Bangalore 1a mét trong cac co sé dich vu phan mém Ién nhét trén thé gidi, vdi cac co
s& lién quan dén cong viéc nhw thw vién, may tinh manh va cac thiét bi cho két ni mang,
cac co s& dao tao, phong thao luan, cac co s& chiéu, v.v., cling nhuw cac thiét bi giai tri
nhw mét phong trung bay nghé thuat, cau lac bd sirc khde, va co sé vat chat danh cho

bong rd, tennis, v.v.

Lam viéc theo quy trinh va cai tién |a mét phan cla van héa lam viéc cla Infosys, va cac
quy trinh dwoc dinh nghia cho hau hét cac cong viéc thwong xuyén dwoc thuc hién. Dé
dinh nghia va cai tién quy trinh, trwéc hét Infosys da ap dung khung lam viéc tiéu chuan
ISO 9000 va d& nhan chirng nhan ISO vao nam 1993. Dé cai tién hon nira quy trinh phan
mém, Infosys sau d6 da ap dung khung lam viéc CMM. Lan dau tién né dwoc danh gia &
murc 4 trong thang 12 nam 1997, va sau d6 & mdrc 5 trong thang 12 nam 1999. Trong viéc
theo dudi cac cai tién lién tuc, Infosys hién dang st dung khung lam viéc Malcolm Balridge
cho tat ca cac van dé lién quan dén cai tién va xay dwng doi ngi 1anh dao xuét sac trong

tat ca céc linh vuc hoat dong.

1.3.2 H6 trer cia nhém quy trinh cdng nghé phan mém cho cac dw

7

an

B6 phan dadm bao chat lwong tai Infosys chira nhém quy trinh céng nghé phan mém
(SEPG - software engineering process group). SEPG chiu trach nhiém phéi hop tét ca cac
hoat dong vé quy trinh, bao gém ca dinh nghia quy trinh, cai tién quy trinh va trién khai
quy trinh. N6 cling quan ly tat ca cac thdng tin va di liéu lién quan dén viéc st dung cac
quy trinh (chéng han nhw co s& di liéu vé quy trinh (process database) va baseline vé

kha nang quy trinh (process capability baseline), dwoc thao luan thém trong Chwong 2).

Méc du trach nhiém déi véi tat ca cac khia canh cia san pham dwoc giao, bao gébm chét
lwong, thudc vé& nhdm dw &n, nhung SEPG sé tao diéu kién cho nhom dw an thuc hién dw

an theo dung cac quy trinh. SEPG ciing tao mot kénh doc lap dé giam séat va bao céo cho
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AT

ngudi quan ly cap cao vé cac van dé cla quy trinh va chat lwong. Béi vi "cac quy trinh sé
khong tw béi réi," [6] SEPG gilp dam bao rang cac quy trinh da dwoc dinh nghia dwoc

thwe hién theo va tré thanh thwe hanh chuan.

Dé két thic diéu nay, ngoai viéc cung cap cac khoa dao tao vé quy trinh, SEPG cung cép
mot thanh vién cé lién quan dén dy an nhw la mét cé vén chét luong phdn mém (software
quality adviser). Cb van chét lwgng hd tro trong viéc dinh nghia va thwc hién theo cac quy
trinh, dam béo rang cac quy trinh dwoc thye hién theo, hé tro trong viéc phan tich di liéu,
va cung cap bat ky khoa dao tao can thiét nao vé quy trinh. B&i vi ¢ van thao vé cac quy
trinh, cac hwéng dan, v.v., sy gilp d& chinh cta cb van sé dién ra trong qué trinh 1ap ké
hoach dw an. Cé van ciing xem xét cac k& hoach dy an dé dadm bao rang né co6 chira tat

ca céac yéu tb chinh.

Ngoai viéc cung cap tw van va giup d& vé cac quy trinh va cac sb do (metrics), SEPG &
Infosys wéc lwong thdi gian hoan thanh va quan ly viéc kiém toan mét cach doc lap va
thwong xuyén (xem Chwong 11) d& ddm bao rang cac quy trinh da dwoc dinh nghia va

tiéu chuan dang dwoc tuan tha.
1.3.3 Sw lién quan cta ngwdi quan ly cap cao trong cac dw an

Infosys tw hao trong viéc cung cép gia tri cho khach hang ctia minh théng qua viéc giao
cac san pham xuét sic. Tat cad moi thir tai Infosys, bao gébm cé co ciu té chirc cla no,
duwoc thic day béi muc tiéu phuc vu khach hang mét cach hiéu qué va khai thac nhanh

chong cac co hdi kinh doanh mai.

Pé cung cép cac dich vu khach hang, Infosys cé nhiéu don vi kinh doanh. Trong mdi don
vi kinh doanh, mét nhém (team), ding dau 1a mét nguoi quén ly du an (project manager),
phét trién mot dw an. Ngudi quan ly dw &n chiu trach nhiém cho tat ca céc khia canh trong
thwe hién dy an, t viéc xac dinh cac yéu cau dé dén cai dat sau cung cia phan mém.
Nguwoi quan ly dw an bao cao cho ngudi quan ly kinh doanh (business manager) dé nguoi

nay tiép tuc bao céo cho nguoi ding dau don vj kinh doanh (business unit head).

DPé xi ly cac tinh hudng khdng thé dwoc gidi quyét béi nguwdi quan ly dw an, ngudi quén
ly cAp cao (senior management) lién quan vao cac dy an la can thiét. O Infosys, nguoi
quan ly kinh doanh thwéng xuyén twong tac véi ngudi quan ly dy an va gidm séat dy an

théng qua cac bao céo tinh trang va bao céo tai cac cdt mdc (milestones)(dwoc thdo luan
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trong Chwong 11). Ngoai viéc thwong xuyén theo ddi, nguwdi quan ly kinh doanh cling giup
gidi quyét cac van dé khong thé dwoc xi ly bdi nhém dw an va phai can dén cép do cla
minh (dwoc thao luan trong Chwong 8). Ngwdi quan ly kinh doanh ciing twong tac voi
khach hang dé dam bao rang ho hai long va bat ky van dé nao dwoc dwa ra dé giai quyét
kip thoi.

Ngoai ra, nhitng ngwoi cép cao khac cling xem xét lai (review) cac dw &n mdt cach dinh
ky bang cach thwdng xuyén tham gia vao cudc kiém toan nodi bd (dwoc thdo luan trong
Chwong 11). Théng qua hai hé théng — dwoc goi la PRISM (xem xét lai (review) du an bdi
ngwdi quan ly cap cao) va IPM (quan ly dy an tich hopl/integrated project management) —
cac béo céo & cac cot mbde (milestones) va ké hoach dy an da dwoc chuan bi sdn sang
cho ngudi quan ly cAp cao xem xét lai. Tt ca ngudi quan ly cap cao dy kién sé& xem xét
mot s6 dy an dinh ky théng qua hé théng nay va dé cung cép théng tin phan héi dén

nhirng ngwoi Ianh dao dy an.

Nhin chung, ngudi quan ly cp cao duy tri sy lién quan dén dy an chd yéu bang cach
giam sat dé dam bao rang cac muc tiéu cta dy an dwoc dap (ng va khach hang hoan

toan hai long.
1.3.4 Pao tao cho ngw®i quan ly dw an

B&i vi nhirng ngudi quan ly dw an co trach nhiém chinh 1a théa yéu ciu khach hang, ho
can phai nam virng khodng chi thuc hién dwoc cac khia canh ky thuat cia dw an ma con
twong tac véi khach hang, goi y dé thu thap dwoc yéu cau khach hang, quan ly nhom duw
an, v.v. R3 rang khong ai c6 thé cé dwoc tat cd cac kj nang can thiét, vi vay rat quan
trong dé dao tao con nguwoi phat trién cac ky nang can thiét. Infosys da thwe hién mot loat

cac chwong trinh dé gitp chuyén ddi tir ky sw thanh nhirng ngwdi lanh dao dw an.

TAt c& cac ky sw méi (thi sinh) phai trai qua mét chwong trinh dao tao kéo dai tv ba dén
bén thang. Ngoai dao tao vé ky thuat va céng nghé, chwong trinh nay c6 mét chwong
trinh kéo dai mét hodc hai ngay vé van hoa kinh doanh, giao tiép bang van ban, noi trwdc

cong chang, ngbn ngl co thé, v.v.

Sau do, khi cac ky sw da s&n sang dé tré thanh nhixng ngwoi l1anh dao mé-dun (nhiing
nguwoi quan ly phat trién ciia mét moé-dun hé théng, déc biét la trong cac dy an Ién hon)

hoac quan ly dw an, ho tham gia mét loat cac chwong trinh dao tao ky thuat va ky nang
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mém. Bao gdbm mét khoa hoc quan quan ly dw an kéo dai nam ngay dé tap trung vao tat
ca cac khia canh cla quan ly dy an: 1ap ké hoach, giam sat, kiém soat, v.v. Mét khda hoc
kéo dai hai tudn vé dac ta yéu cau khach hang va vé quan ly dé day lam thé nao dé khoi
goi ra nhirng yéu cau, lam thé nao dé 1ap tai liéu chdng, lam thé nao dé xac minh (verify),
v.v. Chuong trinh dao tao kj ndng mém kéo dai nam ngay bao gébm cac md-dun vé danh
giad va quan ly nhom dw an, quan tam khach hang va quan ly khach hang, 1&nh dao, nghi

thirc x& hoi va van héa kinh doanh & cac quéc gia khac nhau, v.v.

Cac chuwong trinh dwoc cung cip khac thwéng xuyén tap trung vao cac khia canh khac
nhau ctia quan ly, nhirng nguwdi lanh dao dy an tham dw cac khoda hoc nay khi ho cé thoi

gian. Ngoai ra, cac hdi thdo vé xay dwng nhom ciing dwoc tb chirc béi cac chuyén gia.
1.3.5 Quy trinh quan ly dw an

D& moét nhdom thwe hién mét dw an thanh coéng, hang tram cong viéc (tasks) phai dwoc
phai thye hién, nhiéu cong viéc trong sé chiang phu thudc 1&n nhau. Quan ly mét cach
hiéu qua quy trinh nay la cuc ky quan trong dé dan dén thanh cong. O Infosys, tap hop
cac hoat dong dwoc thuc hién béi nguwdi quan ly dw an dwoc xac dinh cu thé trong quy

trinh quan ly dw an. Diéu nay kha chuén, cé ba giai doan chinh:
- Hoach dinh dw an

- Thuwc hién dw an

- Kétthac dvw an

Trong giai doan 14p ké hoach cho dw an (project planning), ngu®i quan ly dw an xem xét
lai cAc cam két trong hop déng va tao ra moét ké hoach dé dap (ng ching. Viéc tao mot ké
hoach cho du an lién quan dén viéc dinh nghia mét quy trinh vong doi (chu ky séngl/life-
cycle process) dé dwoc thye hién theo, wéc lwong né luc (effort) va thoi gian hoan thanh
(schedule), chuén bj th&i gian biéu chi tiét cho cac céng viéc, v.v. N6 cling bao gdbm cac
ké hoach vé chat lwgng va quan ly cAu hinh ciing nhw quan ly rdi ro. Trong giai doan nay,

cac hoat dong chinh ctia ngwoi quan ly dy &n nhw sau:
- Thwc hién céc cong viéc khéi dong va quan ly.

- Tao mét ké hoach cho dw an va wéc lwgng thoi gian hoan thanh (schedule).
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0 Xac dinh cac muc tiéu ctia du an.
0 Xac dinh mét quy trinh chuan phi hop dé thuc hién dy an.

o Thay dbi quy trinh chuén dé dap rng dwoc cac yéu cau (requirements) cla duw

7

an.
o DBinh nghia mét quy trinh dé quan ly cac thay dbi yéu cau.
o Udc lwgng cac nd luc (effort).

o Lap k& hoach cho ngudn nhan lyc va td chirc nhom.

0 Xac dinh cac cot mbc (milestones) cla dy an va wédc lwong thdi gian hoan
thanh.

0 Xac dinh cac muc tiéu chat lwong va ké hoach chat lwong dé dat dwoc ching.
0 Lap ké hoach dé phong ngtra 16i.
0 Xac dinh rdi ro va lap ké hoach dé gidm thiéu ching.
0 Xac dinh mét ké hoach do lwong dbi véi dy an.
0 Xéc dinh mét ké hoach dao tao (training plan) cho dy an.
0 Xac dinh cac thu tuc theo doi dw an.
- Thuc hién xem xét lai cac ké hoach va thoi gian hoan thanh dw an.
- Cé dwoc Uy quyén tr ngudi quan ly cap cao.
- Xé&c dinh va xem xét lai k& hoach quan Iy ciu hinh.
- Nhé&c nh& nhém dy an thue hién theo ké hoach quan ly dy an.

Ngoai ngwoi quan ly dy an, giai doan nay lién quan dén cac khach hang, mét dai dién cia
SEPG, va ngudi quan ly kinh doanh cla dw an. Tiéu chuan nhap la hop ddng hodc uy
quyén dy an da co. Tiéu chuan xuat la ké hoach dw an da dwoc lap tai liéu va nhom da

xem xét lai (xem Chwong 10).
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Giai doan th& hai, thyc hién dw &n (project execution), lién quan dén viéc thwc hién ké
hoach dw &n, theo ddi tinh trang ctia dy an, va lam cac hiéu chinh bat cr khi nao hiéu suat
cta dw an di chéch véi ké hoach. Néi cach khac, né lién quan dén viéc theo d&i va kiém
soét viéc thwe hién theo quy trinh cla dy an. Giai doan nay la dai nhat trong quy trinh
quan ly dw an, két hop véi cac cong viéc dinh ky nhw giam sat tinh trang dw &n va chét
lwong va thuc hién bat cir hiéu chinh nao néu can thiét. Trong giai doan nay, ngudi quan

ly dw an thwec hién cac hoat déng chinh sau:
- Thuc hién du an theo ké hoach dv an.
- Theo dbi tinh trang dy an.
- Xem xét lai tinh trang dw an v&i ngudi quan ly cap cao.
- Gidm sat xem c06 tuan theo quy trinh dy &n da dwgc xac dinh.
- Phan tich cac 16i va thwc hién cac hoat ddng ngan chan 16i.
- Giam sét hiéu suat & mirc chwong trinh (program level).
- Tién hanh xem xét lai tai cac cot méc va hoach dinh lai néu can thiét.

Cac thanh vién khac trong nhém ciing tham gia trong giai doan nay. Tiéu chuan nhap la ké
hoach dw an dwoc hoan thanh va phé duyét va tiéu chuén xuét 1a tt ca cac san pham

cong viéc (work products) dwoc chap nhan béi khach hang.

Giai doan cudi cung clGa quy trinh quan ly dy an, két thic dw an (project closure), lién
quan dén viéc két thic dw an mét cach co hé théng sau khi khach hang chap nhan. Muc
tiéu chinh & day la dé hoc héi tiv kinh nghiém dé ma quy trinh c6 thé dwoc cai tién. Phan
tich dir liéu cha cac dy an da hoan thanh cau thanh cac hoat déong chinh; sé do dwoc
phan tich, cac san phadm cuda quy trinh (process assets) (nhiéu tai liéu, nhw cac ban méau
(templates) va huwéng dan (guidelines) dwoc st dung dé hé trg trong viéc quan ly quy
trinh) dwoc thu thap dé sir dung trong twong lai, va cac bai hoc dwoc ghi nhan. B&i vi hoc
to dw an |a muc tiéu chinh, day l1a mét nhém cac hoat déng cé lién quan dén nguoi quan
ly dy an, SEPG, va cac thanh vién khac ctia nhém. Tiéu chuan nhap la cac khach hang da

chap nhan san pham. Tiéu chuén xuét 1a mét cudc hop hau dy an (postproject) da dwoc
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tién hanh. Cac két qua dau ra chinh cla giai doan nay la bao céo két thic dy an va cac

san pham cla quy trinh (process assets) dwoc thu thap.

Phan con lai cha cudn sach nay thao luan vé cac yéu td khac nhau cla quy trinh quan ly.
Phan | bao gdbm cac chwong riéng biét danh cho cac hoat déng lap ké hoach quan trong,
chang han nhu dinh nghia quy trinh va hiéu chinh, quan ly rdi ro, wéc lwong nd lyc va thei
gian hoan thanh (schedule), lap k& hoach chét lwgng, va 1ap ké hoach quan ly ciu hinh.
Cac cong viéc khac trong giai doan lap ké hoach (nhw hoach dinh nguén nhan lyc, té
chirc dy an, cac cong cu dwoc st dung, thu tuc theo ddi dy an, v.v.) sé dwoc thao luan
ngén gon trong cac Chwong 7 va 8. Phan Il bao gdm cac chwong vé giam sat va kiém

soat dw an va vé két thic dw an.
1.4 TONG QUAN VE CASE STUDY ACIC

ACIC Corporation (tén da dwoc thay ddi dé bao vé bi mat) la mét vién tai chinh tri gia
nhiéu ty do la. Dé theo kip vé&i thei dai, cach day vai nam, nd bét dau tlr tv ding cac tng
dung Web, va n6 muén bét ddu xay dwng mét dich vu truc tuyén (on-line service) dé mé
va theo dbi tai khoan. B&i vi Infosys da xay dwng thanh cong mét s dich vu dién t& (e-
services) cho ACIC trudc dé trong moét dy an duoc goi la Synergy (tén da dwoc thay dbi),
ACIC thué Infosys dé phan tich van dé. Cong viéc nay dwoc thwe hién trong thoi gian gidi
han va vat chat (T & M - time and material), t&c 1a, khach hang tra tién cho nd luc (effort)
da dwoc dung bdi Infosys dé lam viéc phan tich. Dwa trén két qua phan tich, Infosys da
d4u thau thanh céng dw an Web, cung cp mét case study (trwong hop nghién ciru) ACIC
dwoc dung xuyén subt cudn sach nay. Dy an phat hanh dich vu méi thanh cong dung thoi

gian, va phan mém da hoat ddng ma khong cé bat ky van dé gi.

Dw an ACIC minh hoa cho viéc lap k& hoach va giam séat cac cong viéc duoc thuc hién
trong mét dy an tai Infosys. Nhiéu két qua dau ra lien quan dén quan ly ctia dw an ACIC

dwoc dwa vao cac chwong trong sach. Ching bao gém nhirng diéu sau day:

- D@ liéu tlr dw &n Synergy, dwoc siv dung béi ngwdi quan ly dw &n ACIC trong subt

thoi gian lap ké hoach (Chwong 2)
- K& hoach quy trinh ctia dw an (Chuwong 3)

- Mét phan tich vé tac dong cta viéc thay d6i yéu cau (Chwong 3)
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- Uéc lwong nd lwc (effort estimation) va thoi gian biéu (schedule) & mie cao, cung

v&i mot mé té vé cach thire thwe hién ching (Chuong 4)

- K& hoach chét lwgng cé chiva cac muc tiéu chét lwong va cac ké hoach dé dat
dwoc ching, bao gdbm ca cac ké hoach dé phong ngira 16i va xem xét lai (review)
(Chuwong 5)

- Ké hoach quan ly rii ro md t& nhirng rdi ro I&n, nguy co xay ra va tac déng cla
ching, xép d6 wu tién, va cac ké hoach giam thiéu rdi ro cho nhirng rdi ro cé do wu

tién cao (Chwong 6)
- Céc ké hoach do lwong va theo ddi (Chwong 7)

- Lap k& hoach quan ly cho toan dy an, bao gém ké hoach quan Iy nhém dy an va

giao tiép (communication ) véi khach hang (Chwong 8)
- Ké& hoach quan ly toan bd cau hinh (Chwong 9)

- CAc tai liéu theo dbi dw an, bao gdbm ca nhat ky ghi 16i (defect log), nhat ky ghi cac
van dé phat sinh (issues log), bao céo tinh trang (status report), va bao céo tai cac

cot méc (milestone report) (Chwong 11)

- Chi tiét v& cong tac phong ngtra 16i, bao gém cac két qua phan tich 16i va tac dong

len dw &n ctia ké hoach ngan chan 16i (Chwong 11)

- Béo céo két thic toan bd dy an, bao gbm cac sb do vé chat lwong, nang suét, chi

phi cho chét lwgng, hiéu qua loai bd 16i, v.v. (Chwong 12)

1.5 TOM TAT

Quan ly dw &n phan mém c6 18 la yéu té quan trong nhét trong cac két qua ciia mot dy an.
Néu khong c6 quan ly dw an phi hop, mét dw an gan nhw chac chan sé that bai. Nhiéu
cong ty da phat trién cac quy trinh quan ly dw an hiéu qua. Cubn sach nay mé ta cac quy
trinh nay cho mét trong nhitng coéng ty nhw thé, Infosys, da dwgc danh gid & mic 5 cla

CMM va nhirng ngwoi quan ly dw an da thwc hién thanh céng hang tram dy an.

Dw&i day 1a nhirng tom tit cho Chwong nay:
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Cac quy trinh cho cac khia canh khac nhau ctda quan ly dw an khéng nén dwoc
xem xét trong sw c6 1ap. Trong mdt quy trinh can bang, cac thwc hanh tich hop

tron tru.

Cac quy trinh cGia mot cdng ty nén déng géi cac thuwe hanh tét nhat cia minh dé ap

dung lai, gilp cac dw an m¢i thanh céng va tranh thét bai.

O mirc cao nhét, quy trinh quan ly du an bao gbm ba giai doan: 1ap ké hoach, thyc

hién, va két thac.

Dé thye hién hiéu qua cac dy an, ngudi quan ly dy an can dwoc hd tro thdng qua
s gilp d& cla modt SEPG trong qué trinh thuwe hién; ngudi quan ly clp cao giam

séat va giai quyét van dé phét sinh; do tao tét.

Nhiéu quy trinh then chét c6 mat & tAt ca cac mic trwdng thanh cla CMM tap

trung trwec tiép vao quan ly dw an.
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Chwong 2. Co’ s& ha tang dé |ap ké hoach cho dw

Ve

an

Vao cubi cudc hop xem xét lai ké hoach (plan review meeting) cho dy an thi 10 ctia minh,
Dinesh, lanh dao giao hang tai Infosys vao th&i diém d6, da cadm thay khong vui. Trong khi
xem xét lai ké hoach cta cac dy an, Dinesh da nhan thay rang méi ngudi quan ly dy &n
da lam viéc trong mét thé gidi cta riéng minh, cb géng dé tao ra cac quy trinh toi wu dé
thwe hién dy an cGa minh va lam cac wéc lwong dé ho co thé dat dwoc muc tiéu dé ra —
diéu nay xay ra tham chi Dinesh biét rang nhiéu dy an twong tw vira dwoc thye hién béi
nhitng nhém dy &n khac ma kinh nghiém va di liéu c6 thé gitp lam diu ndi dau clia nguoi
quan ly dw an. Nhirng ngwdi quan ly dw an khdng chi dang dau tw nd lwc dé 1ap ké hoach
cho dw &n ctia ho, ma ho con dang "lap k& hoach" dé tao ra nhirng sai lam twong tw nhw
nhirng ngudi quan ly du an khac trwéc ho. Dinesh nhan ra rang cau trd 1&i cho tinh trang
khé khan nay nam & viéc tao ra mét bd nhé cha cong ty ma moi ngudi quan ly dw an co

thé truy cap vao.

Cau hai c6 gia tri triéu dd la 1a lam thé nao dé xay dwng bd nhé cong ty va siv dung né lam
co s& ha tang dé 1ap ké hoach cho dy an. Cac phén t& cia né la gi? Lam thé nao kinh
nghiém qué khr c6 thé dwoc ghi lai mét cach cé hé théng va sdn sang dé dwoc tai s

dung? Lam thé nao Infosys c6 thé gi* cho co s& ha tang luén dwoc cap nhat?

Chwong nay ban vé cac phan t& chinh cta co s& ha tAng dé 1ap ké hoach cho dy &n tai
Infosys: co s& di¥ liéu quy trinh, kha nang co sé& clia quy trinh, va cac thanh phan cla quy
trinh. Trong nhitng chwong sau, ban sé thay lam thé nao cac phan t& nay dwoc siv dung

trong 1ap ké hoach dy an.

Co s& dir liéu quy trinh (CSDLQT) Iwu gitr div liéu hiéu suat (performance) clia cac dy an
da hoan thanh. Baseline vé kha ndng quy trinh (process capability baseline) tom tat hiéu
suét cha nhiéu dy an khac nhau. Do d6 né xac dinh cu thé pham vi cla cac két qua dwoc
mong doi néu cac quy trinh twong tw dwoc thwe hién theo. Céc dbi twong cda quy trinh
(process assets) la cac tai lieu (documents) nhw ban liét ké nhirng muc can kiém tra
(checklists), cac ban mau (templates), phwong phap (methodologies), va cac bai hoc —
day la nhirng thir gilp ghi nhan lai kinh nghiém qué kh va gidp nhirng ngwoi quan ly dw

an va cac ky sw str dung hiéu qua cac quy trinh. Nhitng phan tl nay thwong hién dién
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trong cac coéng ty c6 mirc trwdng thanh (CMM) cao, méc du chdng van co thé dwoc sl

dung trong cac cong ty khac [1].
2.1 CO' SO DU LIEU QUY TRINH (CSDLQT)

Co s& di liéu quy trinh [& mét kho lwu trir 1au dai div liéu vé hiéu suat quy trinh ctia cac dw
an; né co thé dwoc st dung dé 1ap ké hoach, wéc lwong, phan tich nang suéat va chét
lwgng, va nhirng muc dich khac. CSDLQT bao gﬁ‘)m d liéu tlr cac duw an da hoan thanh,
mdi dw an cung cdp mét mau tin (record) trong co s& di liéu. Nhw ban co thé twéng
twong, dé dwoc lwu triy trong CSDLQT, dir liéu phai dwoc thu thap, phan tich, va sau d6
t6 chirc d& nhap vao (entry). O day ching t6i tap trung vao cach trinh bay di liéu trong

CSDLQT tai Infosys; Chwong 7 giai thich di¥ liéu dwoc thu thap nhw thé nao.
2.1.1 N6i dung cua CSDLQT

Pé st dung céac théng tin trong CSDLQT trong subt qua trinh 1ap ké hoach, nhitng nguoi
quan ly dy an thuwéng xuyén tim kiém théng tin vé cac dy an twong tw. Dé cho phép kiém
tra sw twong tw, ban nén ndm bat cac théng tin chung trong CSDLQT vé dw an, chang
han nhw ngdn ng» duoc st dung, nén tang (platforms), co s& dir liéu dwoc st dung, cac
céng cu dwoc s dung, kich thwdce, va nd lwc (effort). V&i cac loai thong tin nay, mét
nguoi quan ly dw an cé thé tim kiém va tim thay théng tin trén tat ca cac dw an, vi du, tap
trung vao mét linh vwe ng dung cu thé, sir dung mét hé quan tri co s& dir liéu cu thé

(DBMS) ho&c ngdn ngtr, hodc mét nén tang cu thé.

Dé gilp ich cho viéc 1ap k& hoach dy an, ban nén thu thap dir liéu vé nd lwc, 16i, thei gian
hoan thanh, rdi ro, v.v. Néu né luc tdng cong duwoc dung cho mét dy an duwoc biét dén,
clng véi kich thwéc va sy phan phdi nd lwc vao cac giai doan phat trién khac nhau, div

liéu nay co thé dwoc st dung dé wéc lwong nd luc cho dw an mai.

Vi thé, di¥ liéu dwoc thu thap trong CSDLQT & Infosys c6 thé dwoc phan loai nhu sau:
- Cac dac trwng (characteristics) cla dy an
- Thoi gian biéu cta dy &n

- N6 lyc cia dy an
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- Kich thwéce
- LG

D liéu vé cac dac trwng cha dy an bao gbm tén dy an, tén clia ngudi quan ly dw an va
cac nguwoi lanh dao mé-dun (dé ho co thé duoc lién lac dé biét thém théng tin hodc lam
rd), don vj kinh doanh (cho phép phan tich dwa trén don vi kinh doanh), quy trinh duwgc
trién khai (@& cho phép cac phan tich riéng biét cac qua trinh khac nhau), linh vwc (ng
dung (application domain), nén tang phan ciéng, cac ngbn nglr dwoc st dung, DBMS
duwoc st dung, mét md ta ngan gon vé cac muc tiéu cta dy an, théng tin vé nhirng rdi ro,

thdi gian dé phat trién dy an, va kich thwéc nhom dy an.

D liéu vé thoi gian hoan thanh chi yéu la ngay bat dau va ngay két thic (dw kién va thuc
té) cta dw an. Cac di¥ liéu vé né luc cha dy an bao gébm nd lyc tdng cong dwoc wéc
lwong ban dau va nd lwc thyc té, va lwong phan phéi ctia nd lwc thue té qua cac giai doan
phét trién khac nhau, chang han nhu IGc b4t dau dw an, quan ly yéu cau, thiét ké, cai dat,
kiém thir don vi, va cac giai doan khac. Chuong 7 thdo luan cach thu thap nhirng di liéu

nd lwc nay nhw thé nao.

Kich thwéc cla cac phan mém dwoc phat trién cé thé la sb dong ma (LOC — lines of code),
sb lwong cac chwong trinh don gian, trung binh, hay phic tap, hodc mét sy két hop cla
cac sb do nay. Tham chi néu sb Biém chirc nang (FP - Function points) khéng dwoc st
dung dé wéc lwong, ban van cé thé coé dwoc mot sbé do (metric) théng nhat cho nang suét
bang trinh bay kich thwéc cudi cung béng sb Diém chirc nang (FP), thuwdng thu dwoc
bang cach chuyén dbi kich thwéc duwgce do bang LOC sang sbé Biém chirc nang (FP) bang

cach st dung bang chuyén déi [3].

D@ liéu vé 16i bao gébm sb lwong cac 16i dwoc tim thdy trong cac hoat dong phat hién 16
khac nhau, va sé lwong 16i dwoc tiém vao (defects injected) & cac giai doan phat trién
khac nhau. Do do, ban ghi lai sb lwong 16i dwoc phat hién to cac ngudn khac nhau: xem
xét lai yéu cau (requirements review), xem xét lai thiét k& (design review), xem xét lai ma
(code review), kiém tht don vi (unit testing), va cac giai doan khac. Chwong 7 giai thich

lam thé nao cac dw &n ghi nhan lai cac di liéu vé 16i.

Ngoai ra, nhiéu ghi chi khac ciing dwoc ghi nhan lai, bao gém ghi cha vé wéc lwong (vi

du, cac tiéu chuan dwoc sir dung dé phan loai mét chwong trinh (program) la don gian,
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trung binh, hay phdc tap) va ghi chi vé quan Iy rdi ro (vi dy, lam thé nao nhan biét nguy

co rai ro trong subt qué trinh thye hién dy an).
2.1.2 Vi du vé mét muc nhap vao co s& div liéu quy trinh

H&y nhin vao mdt muc cla co s& dir liéu quy trinh (CSDLQT) mau clia mét dy an, ma
chung t6i sé gi¢i thiéu qua tén goi Synergy. Trong dw &n Synergy, mt (rng dung da dwoc
xay dwng trwdc day, div liéu trong CSDLQT cla né co thé dwoc tham khdo dén bdi case
study (dw an ACIC). Cu thé 1a case study nay sé tham khao t&i mét muc clia CSDLQT

trong subt thdi gian 1ap ké hoach.

D liéu cGa bbn bang chinh dwoc trinh bay (vi du da st dung cac tén cé y nghia, nhung
cac ma (codes) dwoc s dung trong cac co s& dir liéu thye té cho cac giai doan khac
nhau va cac hoat déng vé chét lwong). Trong vi du nay, cac di liéu thi kha day da; tuy
nhién, trong cac trwdng hop khac, cac div liéu cé thé khéng duwgc day da nhw vay. Nhirng
di liéu nhw thé c6 thé khdng phai lic nao ciing bi virt bd béi vi cac théng tin ¢ thé van co

ich [4]. Do d6, nhitng d liéu nhw thé can dwoc lwu trir vao CSDLQT.

Bang 2.1 cung cép cac thong tin chung vé dw an, bao gébm ngay bat dau va ngay két thic
(start and end dates) (wéc lwong va thue té), nd lwc wéc lwong (estimated effort) (nd lwe
thwe té khdng dwoc lwu trong bang nay bdi vi né ¢ thé dwoc tinh toan tir bang nd lyc),
kich thwéc nhém dy an lic cao diém, thong tin vé rdi ro, cac céng cu dwoc s dung.

Ngoai ra, cac théng tin khac - vi du, vé khach hang — ciing dwoc lwu trr trong bang nay.

Bang 2.1. Di¥ liéu chung vé mét dw an (General Data about a Project)

Céc dac trwng chung (General Characteristics)

Tén trwong (Field Name) Gia tri caa Synergy (Value for Synergy)

Loai quy trinh (ProcessCategory) | Phat trién (Development)

Chu ky sbng (LifeCycle) Toan bd (Full)

Linh vwe nghiép vu o _
) ) M®&i gi¢i/Tai chinh (Brokerage/Finance)
(BusinessDomain)

Ghi chu diéu chinh quy trinh B sung nhdm xem xét lai cho céc tai liéu bi &nh huwéng nhiéu.
(ProcessTailoringNotes) Chuong chinh d4u tién ctia méi nha phét trién dwo'c nhom
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xem xét lai.
(Added group review for high-impact documents. First program

of each developer was group reviewed.)

Kich thwd'c nhém cao diém

(PeakTeamSize)

12

Cong cu dwoc sty dung

VSS for document CM, VAJ for source code

(ToolsUsed)
Ngay bét dau duw kién

_ 20 Jan 2000
(EstimatedStart)
Ngay két thic dy kién

_ o 5 May 2000
(EstimatedFinish)
Sb gior cong wéc luon

g 9 ong 3,106

(EstimatedEffortHrs)

Ghi cha vé wéc lwong

(EstimationNotes)

Dung phuwong phap Biém trwérng hop st dung

(Use case point approach was one method used for

estimation.)
Ngay bét dau thwc té

20 Jan 2000
(ActualStart)
Ngay két thic thuc té

5 May 2000

(ActualFinish)

RUi ro dau tién
(First Risk)

Sé& lam viéc thdng qua lién két dén co s& div liéu ctia khach
hang
(Working through link on customer DB)

Rui ro th hai
(Second Risk)

Yéu cau bd sung

(Additional requirements)

(Third Risk)

Mét mai
(Attrition)

Rui ro thr ba
(RiskNotes)

Lam viéc véi nhiéu thay dbi; déng y dé thuc hién cac mé rong
sau khi chap nhan san pham nay; nhoém sé xay dung cac thuc
(Worked in shifts; agreed to take enhancements after
acceptance of this product; team building exercises were

done.)
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Bang 2.2 lwu gilr cac thdng tin vé nd lwc. Dbi véi cac giai doan khac nhau trong quy trinh
nay, né bao gébm di¥ liéu vé nhirng nd lwc dwgc ding cho cac hoat ddng va né lwc dung
dé lam lai cong viéc (rework) sau do. N& lwc lam lai dwoc thu thap béi vi né gitp ich trong
viéc tinh toan va hiéu vé chi phi cla chét lwong. Bang 2.2 cho thay cac di liéu vé nd lwc
cta dy an Synergy tinh theo ngudi-gior (person-hours). N6 lwc dwoc woc lwong cho cac
giai doan ciing dwoc ghi nhan. (N& lwc tdng cdng dwoc dung trong cac giai doan chu ky
sbng la 2,950 nguoi-giodr, va trong viéc xem xét lai 1a 223 ngudi-gidr, do d6 nd lwc thuc té
duwoc dung téng cong la 3,173 ngudi-gidr; trong khi né lwc tbng cong dwoc wéce lwong 1a

3,012 nguoi-gio.)
Table 2.2. Div liéu vé né lwc (Effort Data)

Né lwc clia cac giai doan (Effort by Stage)

Giai doan (Stage) N6 Iwc chia cong viéc | N& lwc xem xét lai | Pwoc wée lwong
(Task Effort) (Review Effort) (Estimated)
Requirements analysis 0 0 0
Design 414 32 367
Coding 1147 76 1182
Independent unit testing 156 74 269
Integration testing 251 30 180
Acceptance testing and 183 0 175
installation
Project management 237 8 357
Configuration management 30 3 38
Project-specific training 200 0 218
Others 332 0 226

Bang 2.3 c6 chira théng tin vé 16i. C6 mong muébn dé biét dwoc khdng chi khi nao mét I6i
dwoc phéat hién ma con khi nao né dworc tiém vao (injected). Do do, ban nén ghi nhan lai
sb lwong 16i da dwoc tim thay cho méi két hop: giai doan tiém vao (injection stage) va giai
doan phat hién (detection stage) (ttc 14, 16i d& dwoc tim thay trong tai liéu/sén phdm cla

cac giai doan phat trién nao va hoat ddng dam bao chéat lwong nao da phét hién ra dwoc
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16i d6). Cac giai doan phat hién 16i (detection stages) bao gbm: xem xét lai (reviews) va
kiém thir (testing). Trong khi do, cac giai doan tiém 16i (injection stages) bao gém: yéu cau
(requirements), thiét ké (design), va cai dat ma (coding). Néu ban co thé tach riéng ra
dwoc cac 16i da dwoc phéat hién dung theo tirng giai doan da tiém chung vao, khi dé ban
c6 thé tinh toan dwoc hiéu qua cua viéc loai bd clha cac giai doan phat hién 16i. Théng tin
nay c6 thé hivu ich cho viéc xac dinh cac khu vuc can dwoc cai tién thém. Bang 2.3 cho

thay div liéu vé I6i ctia dw an Synergy.

Bang 2.3. Dir li¢u vé 18i ciia dw an Synergy

Requirement | Design| Code Unit | System| Acceptance

Review Review | Review | Testing| Testing Testing

o Requirements 0 0 0 1 1 0

Giai

doan Design 14 3 1 0 0

tiém 16i .

1M I L coding 21 48 17 6

N— I
—

Giai doan phat hién 16i

Bang 2.4 chira thdng tin vé kich thwéc ctia dw an. Cac ngdn ngl» khac nhau cé thé dwoc
s dung trong mdt dw an, do do, bang nay cé thé cé nhiéu muc. Nhiéu don vi do kich
thwéc khac nhau ¢ thé dwoc st dung. N6i chung, néu kich thwéc dwoe do bang LOC,
kich thwéc bang Biém chire ndng (FP - Function points) ciing c6 thé dwoc tinh bang cach
st dung cac bang chuyén dbi khi can thiét. Nhirng théng tin nay dwoc siv dung dé tinh
toan nang suét (productivity) thong qua sé Biém chirc nang (FP). B&i vi kich thwdc 1a mét
yéu td quan trong trong viéc xac dinh ndng suat, cac yéu td khac, chdng han nhw hé diéu
hanh va phan cing dwoc st dung, cling dwoc thu thap. Bang 2.4 cho thay cac gia tri cla
dv &n Synergy.

Bang 2.4. Div liéu vé kich thwéc caa dw an Synergy
Kich thwérc (Size)

Ngoén ngiv | Hé diéu Hé quan tri Pon vi do kich | Kich thwéc ma
lap trinh hanh co s& dirliéu | Phan cirng | thwéc thwc té
(LangCode) | (OSCode) | (DBMSCode) | (HWCode) | (MeasureCode) | (ActualCode Size)

Java Windows — PC LOC 8,082
Persistent Windows DB2 Client MC LOC 12,185
Builder NT
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2.2 BASELINE VE KHA NANG CUA QUY TRINH (THE PROCESS
CAPABILITY BASELINE)

Co s& di liéu quy trinh (CSDLQT) chira di¥ liéu cta tirng dw &n,baseline vé kha nang cla
quy trinh cho biét mét hinh anh tie thdi vé kha nang (dwoc dinh lwong) cla quy trinh tai
mot sé diém thdi gian. Khad ndng ciia mét quy trinh (capability of a process) vé ban chéat la
pham vi ctia cac két qua dy kién ctia mét dw an néu quy trinh nay dwoc ap dung [5]. Kha
nang cia mét quy trinh 6n dinh cé thé dwoc xac dinh t ndng lwe trong qua khir cda quy
trinh. Néu cac baseline dwoc xay dwng thwong xuyén, cac khuynh hwéng (trends) vé kha
nang clia quy trinh cé thé dwoc xac dinh dé dang — day la ly do quan trong dé can c6 mot
CSDLQT.

VAn dé phét sinh dau tién phai dwoc gidi quyét A CSDLQT nén phai chiva cai gi — tirc 1a
n6é nén chira cac cac loai "két qua" nao. CSDLQT & Infosys chira hiéu suét cha quy trinh
(process performance): nang suét, chat lwong, thdi gian hoan thanh (schedule), sy phan

phéi (distribution) né lwc va phan phéi I6i. N6 xac dinh cac van dé sau day:
- Chét lwong dwoc giao (Delivered quality)
- Nang suét (Productivity)
- Thoi gian biéu (Schedule)
- Sw phan phéi né lyc (Effort distribution)
- Ty lé tiém 16i (Defect injection rate)

- Hiéu quéa cla viéc loai bd 16i xuyén subt chu ky séng (In-process defect removal

efficiency)
- Chi phi cho chét lwgng (Cost of quality)
- Sw phan phéi 16i (Defect distribution)

Nhirng thdng tin nay c6 thé dwoc st dung trong viéc lap k& hoach dw an. Vi du, mét
ngudi quan ly dw an cé thé st dung nang suét va kich thwdc duwgc wéoc lwong dé wéc
lwong nd lwe cho dy &n va co thé st dung sw phan phdi né lwc dé dw doan nd lwc cho céac

giai doan phat trién khac nhau va thwc hién phan céng nhan sy. Twong tw nhw vay, ban
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c6 thé sir dung ty & tiém 16i dé dy doan tdng sb 16i va co thé si dung di liéu vé sy phan
phdi 16i dé dw doan murc 16i (defect levels) clia cac hoat dong phat hién 16i khac nhau.
Hiéu qua tdng thé cha viéc loai bd 16i hoac chat lwong co thé dwoc siv dung dé dy bao sb
16i con sot lai sau khi san phdm phan mém dwoc giao cho khach hang va dé 1ap ké hoach

cho viéc bao tri.

CSDLQT ciing c6 vai trd quan trong trong quén ly quy trinh tdng thé ctia cong ty. Vi du,
ban c6 thé d& dang do s cai tién quy trinh bang cach phan tich cac khuynh hwéng trong
CSDLQT theo thdi gian. Ban ciing c6 thé cai tién viéc 1ap ké hoach cho cac sang kién cai
tién bang cach st dung théng tin vé sw phan phdi nd lwc va phan phéi 16i, ty 1& phat sinh

16i, hiéu qua loai b 16i, va céac sb do khac.

B&i vi mot baseline cho thdy kha nang cia mét quy trinh, ban phai tao ra mot baseline
riéng biét cho méi quy trinh trong cong ty. O’ Infosys, cac quy trinh riéng biét dwoc dinh
nghia cho cac dy an: bao tri, tai cdu trdc (reengineering), va phat trién (development); do
do, mot baseline riéng biét dwoce dinh nghia cho méi quy trinh nay. Tuy nhién, cac quy
trinh nay thi qua réng va chiang chi cung cap hwéng dan chung chung. Néu mét loai dy &n
cu thé dwoc thwe hién thwong xuyén, mdét CSDLQT cho loai dw &n d6 sé dwoc xay dung.
Khi d6, baseline sé& trinh bay mét pham vi (range) cta két qué dw kién gan khit hon (d6 sai

léch thap) cho cac dy an cé cung loai.

CSDLQT duwoc trinh bay trong Bang 2.5 c6 thé dwoc st dung dé ap dung cho cac dy an
phét trién va cac dy an st dung ngdn ngl thudc thé hé th ba (3GL - Third-Generation
Languages). Vi du, CSDLQT cho céc dy &n béo tri s& khac di khdng chi & cac con sb thuc

té trong CSDLQT ma con & thdng tin dwoc lwu trir (@& phu hop véi quy trinh bao tri).

Giai thich vé CSDLQT nay ciing khéng khé. CSDLQT d4 néi rang nang suét trung binh 1a
khoang 12 Diém chirc ndng (FP) cho mdi thang-ngui (person-month), véi dao dong trong
khoang tv 4 dén 31 Diém chic nang (FP). Chét lwong trung binh cda cac dw an nay la
0.02 16i trén mdi Diém chirc ndng, véi dao ddng trong khoang t 0.00 dén 0.094. CSDLQT
cling cho biét cac gia tri trung binh va khoang dao déng cta cac théng sb khac, nhu ty 1&
tiém 16i (defect injection rate) va hiéu qua cta viéc loai bé 16i tbng thé (total defect removall
efficiency). Ty I1& tiém 16i (defect injection rate) thwérng dwoc dwa ra twong ing véi kich
thuwdc cling nhw nd lwe, vi thé né lwc ciing nhw kich thuwéc dwoc wéce lwong co thé dwoc

st dung dé wéce lwong sé 16i. Chi phi ctia chat lwgng bao gbm chi phi cla tat ca cac hoat
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dong co thé gitp phong ngra hoac loai bé 16i. Bbi vai nd luc, 16, cac ty 1é tiém 16i, va sw

phan phéi clia chung qua céac giai doan khac nhau ciing dwgc ghi nhan.

STT

Bang 2.5. Co’ s& dir liéu vé kha néng cta quy trinh phat trién dw an

Tham sé

(Parameter)

Chét lvong

dwoc giao

(Delivered
Quality)

N&ng suét

(Productivity)

Sw bam theo

thoi gian biéu

(Schedule

Adherence)

Céacchuy

(Remarks)
S6 16i dwoc giao/FP
(Delivered Defects /FP (Delivered

Defects = Acceptance Defects +

Warranty Defects))

Chét lvgng dwoc dién ta bang nd

lwe

(Quality expressed in terms of
effort)

Déi véi cac ngdn ngir thé hé the 3

(For Third-Generation Languages)

Déi véi cac ngdn ngir thé hé the 3

(For Fourth-Generation

Languages)

34

Baseline téng quat, cac dw &n
phat trién (General Baseline,

Development Projects)

0.00-0.094 Lé&i dwoc giao/FP
(trung binh: 0.021)

(0.00-0.094 Delivered
Defects/FP (avg: 0.021))

0.00-0.012 L&i duwoc
giao/Nguwoi-gio (trung binh:
0.003)

(0.00-0.012 Delivered
Defects/Person-hour (avg:
0.003))

4-31 FP/Nguw&i-thang (trung
binh: 12)

(4-31 FP/person-month (avg:
12))

10-129 FP/Ngwoi-thang (trung
binh: 50)

(10-129 FP/person-month (avg:
50))

81% cla dy an dwgc giao trong

khoang +10% cua thdi gian hoan
thanh da dwoc déng y

(81% of projects delivered within
+10% of the agreed schedule)



4.1

4.2

51

NG lwc

(Effort)

N lwc xay dwng

(Build Effort)

Phan phéi né

lwe

(Effort
Distribution)

L6i
(Defects)
Ty lé tiém 15

(Defect Injection
Rate)

N& Iwc xay dwng cho mét dy an

trung binh

(Build effort for a medium

program)

Req. Analysis + Design

Build (Code + Code review + UT)
Coding

Review

Unit Testing

Integration Testing + System

Testing

Acceptance Testing & Warranty
Project Mgmt + Config. Mgmt
Training

Others

Ty lé tiém 16i téng thé trong toan
b6 chu ky sbng tinh theo kich
thwoc

(Overall LC defect injection rate in

terms of size)
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Nh& nhat-Trung binh-Lén nhat
2-4-6 nguwoi-ngay
(Min—Mean—Max

2—-4-6 person days)

Nh& nhat-Trung binh-Lén nhat

(Min—Mean—Max)

1-15-29%
22-41-60%
14— 33-52%
1-4-11%
1-5-14%

1-9-20%

1-8-23%
1-10-20%
1-7-14%

1-10-26%

0.02-1.12 L&i/FP (trung binh:
0.33)

(0.02-1.12 Defects/FP (avg:
0.33))



5.2

5.3

Phan phéi cta

tiém 16i

(Defect injection

distribution)

Hiéu qua loai bo
16i trong subt

chu ky séng

(In-process
Defect Removal

Efficiency)

Chi phi clia chét
lwong
(Cost of Quality)

Phan phéi 16i
(Defect

Detection
Distribution)

Ty lé tiém 16i téng thé trong toan

b6 chu ky sbng tinh theo nd luc

(Overall LC defect injection rate in

terms of size)
Ty |& tiém 16i trong giai doan cai

dat ma

(Defect injection rate in the coding

phase (in terms of effort))

Requirements and Design

Coding

Cho toan bé chu ky sbng

(For the entire life cycle)

(Review effort + rework effort +
test effort + training effort) as a
percentage of total effort

% of Total Defects Min—-Mean—

Max

Req. Spec Review + HLD Review

+ Detail Designh Review
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0.00-0.1516 L&i/Ngudi-giey
(trung binh: 0.052)

(0.00-0.1516 Defects/person-
hour (avg: 0.052))

0.02-0.57 L&i/Nguei-gidr (trung
binh: 0.155)

(0.02—-0.57 Defects/person-hour
(avg: 0.155))

Approx. 30%

Approx. 70%

78-100% (avg: 94%)

32%

2-13-20%



Code review + Unit Testing 21-53-83%

Integration Testing + System 3—-28-56%
Testing
Acceptance Testing 1-6-17%

2.3 CAC THANH PHAN (ASSETS) CUA MOT QUY TRINH VA HE
TRI THO’C (KNOWLEDGE SYSTEM)

Nhw dé thao luan & Chwong 1, mét quy trinh déng goi kinh nghiém cia mét cong ty dwoi
hinh thirc mét "céng thirc ndu &n" thanh cdng. Tuy nhién, mé ta quy trinh thuwéng chiva
mot trinh tw cac bwdc can duoc thwe hién, xac dinh nhivng ngudi thuc hién chang, néu rd
tiéu chuan nhap va xuét cho cac buéc chinh, v.v. Bé tao diéu kién thuan loi cho viéc st
dung céac quy trinh, cac hwéng dan (guidelines), ban liét ké nhitng muc can kiém tra
(checklists), va cac ban mau (templates) thwong cung clp cac hé tror hivu ich. TAt ca cac

tai liéu nay dwoc goi chung l1a cac thanh phén cida mét quy trinh (process assets).

Hinh 2.1. Cac thanh phan cha mét quy trinh (Process assets)

— -

. st —

@acklists Q@

— —

o~ Activity @

Céc hudng dén (guidelines) thwéng cung clp cac quy téc (rules) va tha tuc (procedures)
dé thwc hién moét budc. Vi du, mot bwédc trong qua trinh 1ap ké hoach dy an "Uéc lwong
né lwc." Dé thuc hién bwdc nay, nguwdi quan ly dw an can cac hwdng dan. Ban liét ké

nhiimg muc cén kiém tra (checklists) thworng cé hai loai: bén ligt ké nhing muc cén kiém
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tra cho hoat dong (activity checklists) va ban liét ké nhiing muc cén kiém tra cho viéc xem
xét lai (review checklists). Nhw tén goi, mot ban liét k& nhing muc cén kiém tra cho hoat
doéng (activity checklist) [a mét danh sach cac hoat déng dé ciu thanh mét bwdc cha quy
trinh. Muc dich cta béan liét ké nhimg muc cén kiém tra cho viéc xem xét lai (review
checklist) la tap trung sw quan tam cuta nhitng ngudi kiém tra vao cac 16i thwong gap &
két qua dau ra (output) cha quy trinh. Cac ban méu (templates) cung cap cac cAu tric cia
céc tai lieu ma tai d6 két qua cta quy trinh ho&c cia mét bwédc co thé dat dwoc. Hinh 2.1

cho thdy méi quan hé gitra quy trinh va cac thanh phan nay.

Bang 2.6. Cac hwéng dan (guidelines), ban liét ké nhirng muc can kiém tra

(checklists), va ban mau (templates) dwoc dung dé quan ly dw an

Hwéng dan (Guidelines)

Hwéng dan wéc lvong nd
Iwc va thoi gian hoan thanh
(Effort and schedule

estimation guidelines)

Thi tuc xem xét lai theo
nhém

(Group review procedure)

Hwéng dan diéu chinh quy
trinh
(Process tailoring

guidelines)

Hwéng dan wéc lwong va
giam sat I6i
(Defect estimation and

monitoring guidelines)

Céc huéng dan do va phan
tich di¥ liéu
(Guidelines for

measurements and data

Ban liét k& nhitng muc can kiém tra
(Checklists)

Ban liét k& nhirng muc can kiém tra
cho phan tich yéu cau
(Requirements analysis checklist)

Ban liét ké nhirng muyc can kiém tra dé
lap ké& hoach kiém thr don vi va kiém
thtr hé théng

(Unit test and system test plan

checklists)

Ban liét k& nhirng muc can kiém tra
cho quan ly cAu hinh

(Configuration management checklist)
Ban liét k& nhirng muc can kiém tra
cho bao cao tinh trang (trang thai)
(Status report checklist)

Ban liét k& nhirng muc can kiém tra

cho xem xét lai yéu cau

(Requirement review checklist)

38

Ban mau

(Templates/Forms)

Tai liéu d3c ta yéu cau
(Requirements
specification document)
Tai liéu ké hoach kiém thty

don vi

(Unit test plan document)

Tai liéu ké hoach kiém they
chap nhan
(Acceptance test plan

document)

Ké hoach quan ly dw an

(Project management plan)

Ké hoach quan ly cu hinh

(Configuration

management plan)



analysis)

Céc huéng dan quan ly rii | Ban liét k& nhivng muc can kiém tra Bé&o céo phan tich s6 liéu
ro cho xem xét lai thiét ké chirc néng dwoc do
(Risk management

guidelines) (Functional design review checklist) (Metrics analysis report)
Céc huéng dan dé do theo | Ban liét k& nhivng muc can kiém tra Béo céo tinh trang (trang
yéu cau cho xem xét lai ké hoach dy an thai) tai cot mbc

(Guidelines for requirement

traceability) (Project plan review checklist) (Milestone status report)
Cac huwéng dan ngén chan | Ban liét k& nhivng muc can kiém tra Bé&o cdo phan tich ngan
16i cho xem xét lai ma C++ chéan 16i

(Defect prevention
guidelines) (Code review checklist for C++) (Defect prevention analysis

report)

Muc dich chinh cla cac thanh phan nay 1a dé gilp si dung cac quy trinh dé dang hon
bang cach tiét kim nd Iwc (chi phi), tir d6 nang cao nang suét. Vi du, s& dung mét ban
mau (template) c6 s8n sé gilp tao ra mat tai liéu sé dé dang va it tén thdi gian hon so voi
viéc phai tao ra n6 tr dau. Nhirng thanh phan nay ciing gilp cai thién chat lwong cla dy
an bang cach cung cp cac hwéng dan phi hop; cac ban liét ké nhirtng muc can kiém tra
cho hoat déng gitp gidm thiéu sé lwong cac 16i duwoc tiém vao thém; va viéc hd tro cho

viéc xem xét lai sé giip som phat hién 16i.

Tém lai, & dat dwoc nhiéu loi ich tir tiép can dung quy trinh dé thwe hién dw &n, nhirng
viéc quan trong can phai lam 14 tao va s dung cac thanh phan cta quy trinh. O Infosys,
tat cd cac hwéng dan, ban liét ké nhixtng muc can kiém tra, va cac ban mau co sdn truc
tuyén va dwoc cap nhat thwong xuyén. Bang 2.6 cho thdy mot ban méau cla cac tai liéu

lién quan dén quan ly dy an.

Ngoai nhirng thanh phan chung nay (& mét phan cta hé théng quan ly chat lwong &
Infosys), ngudi quan ly dw &n c6 thé mudn siv dung lai mét sb két qua dau ra clia mét dy
an twong tw (& vai khia canh) trong qua khiv. Tai s& dung cac dbi twong (artifacts) da co
sén sé gilp tiét kim cong strc va ting ndng suat. Dé thic day muc tiéu nay, cac thanh

phan cta quy trinh ctia cac dw &n can dwoc thu thap khi dw &n chdm dt. Cac thanh phan
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dworc thu thap va dwoc dwoc cung cip cho viéc tai st dung thong qua mét hé théng riéng

biét, bao gébm:

Ké hoach quan ly dy &n
- Ké hoach quan ly cdu hinh
- Thoi gian biéu (schedule)

- C&c chuan, ban liét ké nhi*ng muc can kiém tra, hwéng dan, ban mau, va cac hd

tro khac
- Céc cong cu dwoc phat trién va cac ghi chi lién quan
- Tailiéu tap huén

CAc tai liéu khac c6 thé duoc tai st dung béi cac dw an trong twong lai

Méc du cac thanh phan cla quy trinh cd gang dong goi kinh nghiém théng qua cac ban liét
k& nhirng muc can kiém tra, ban mau, v.v., nhung ching khdng thé luén luén ghi nhan
duwoc hét cac hinh thirc da dang cha kién thirc c6 thé dat dwoc trong viéc thye hién dy an.
Viéc ghi nhan va tai st dung cac hinh thirc khac nhau cuta kién thire doi hdi phai quan ly
kién thirc dung cach thirc — day l1a diéu rat quan trong trong cac cong ty dwa trén tri thirc
(knowledge-based organizations) nhw: cac nha cung cap giai phap (solution providers) va
cac cong ty tw van (consulting companies). Nhiéu cong ty da phat trién cac hé théng dé
dung lai mét cach hiéu qua kinh nghiém va kién thirc nhan vién cta ho. O Infosys, bén
canh co s& di¥ liéu quy trinh va cac thanh phan ca quy trinh con c6 mét hé théng dwoc
goi la khung cua kién thirc (BOK - body of knowledge) dwoc s dung dé déng géi kinh

nghiém.

Hé théng BOK dung Web co tién ich tim kiém theo khoa riéng hoac theo tén tac gia. Kién
thire trong BOK, ma chu yéu la trong cac bai viét (articles), dwoc td chirc theo cac chu dé.

Cac cha dé chinh bao gém:
- May tinh va céc dich vu truyén théng (Computer and communication services)
- Pac ta yéu cau (Requirements specification)
- Xay dwng (Build)
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- Cac cbng cu (Tools)

- Cac phuwong phap va ky thuat (Methodologies and techniques)

- Giao duc va nghién cru (Education and research)

- Thiét ké (Design)

- Xem xét lai, thanh tra, va kiém ther (Reviews, inspection, and testing)

- Pam bao chét lwgng va nang suét (Quality assurance and productivity)
- Quan ly dy an (Project management)

Hé théng BOK dang cac bai viét lién quan dén nhirng bai hoc kinh nghiém va thwc hanh
tdt nhat. Cac muc thi kha téng quat va khéng gan sat véi mét dw &n cu thé. St dung mot
ban mau (template) da dwoc xay dwng cho muc dich nay, bat ky thanh vién nao cla cong
ty cling c6 thé glri mét muc dé dwa vao BOK. Méi bay viét trwdc khi dwoc dang phai trai
qua qué trinh xem xét lai (review), trong dé tap trung vao tinh hu dung, tinh tdng quat,
duoc thay dbi néu can thiét, va cac dac diém khac. Viéc kiém soat quéa trinh bién tap ludn
duwoc duy tri d& ddm bao rang cac muc dap rng dwoc cac tiéu chuan chat lwong. Cac hd
tro' vé tai chinh da dwoc thuc hién dé déng vién cac nhan vién givi théng tin dén BOK, va

cac bd phan quan ly BOK tich cwc theo dudi cac bai viét mai.
2.4 TOM TAT

Nguwoi quan ly dw an co thé 1ap ké hoach dw an tét hon néu st dung lai kinh nghiém tw
cac dy an trong quéa khi. Co s& ha tAng dé Iap ké hoach cho dy an c6 thé gitp thu thap
di liéu va cac bai hoc mét cach hiéu qua, va ciing gidp nhirng ngudi quén ly dy an cé thé
st dung lai chiing. Cac phan t&r chinh cia co sé& ha tAng dé lap ké hoach tai Infosys la co
s& di liéu quy trinh, baseline vé kha nang cla quy trinh (khd nang co s& cla quy trinh),

va cac thanh phan cta quy trinh. Nhitng phan t& nay c6 cac déc diém chinh sau day:

- Mot CSDLQT chira cac di¥ liéu hiéu suét cla cac dw an da hoan thanh. N6 chira
dr liéu vé rai ro, nd lwc va sy phan phdi nd luc, 16i va sw phan phdi 16i, kich thwérc,

va cac dac trwng khac cda dv an.
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- Baseline vé kha nang cla quy trinh tom tat hiéu suét quy trinh trong subt thdi gian
thwe hién cac dy an, tlr d6 xac dinh pham vi ctia cac két qua dy kién néu cac quy
trinh nay dwoc ap dung. N6 bao gbm cac sb do nhw chéat lwong, ndng suét, hiéu

qué loai bé 16i, va sy phan phéi 16i va né lwc.

- Céc thanh phan cta quy trinh 14 cac tai liéu (documents) nhw cac ban ligt ké
nhitng muc can kiém tra (checklists), cac ban mau (templates), cac phwong phap
(methodologies), va cac hwdng dan (guidelines). Ching gilp nang cao ndng suét
bang cach giam nd lwc can thiét dé& thwc hién mot sé cong viéc, va ching nang cao

chét lwong bang cach sém phat hién va giam 16i.

Néu nhirng phan tlr nay chwa cé trong cong ty, nhi*ng ngwdi quan ly dw an cé thé xay
dwng cac hinh thirc gidi han (limited forms) clia mét vai trong sbé cac phan t&r nay. Vai
ngwdi quan ly dw an da cung nhau thu thap kinh nghiém ca ho dé cé thé xay dwng mot
CSDLQT gi6i han (limited process database). Van dé phét sinh & day la thwc hién phan
tich cac dy an da két thic (dwoc thao luan trong Chwong 12). Khi ban da tao dwoc mot
CSDLQT gi6i han, ban ciing c6 thé trich loc ra mét s khia canh clia CSDLQT. Viéc xay
dwng mot tap hop cac thanh phan cda quy trinh thAm chi con dé dang hon; ban chi don
gian la thu thap cac ban mau, ban liét ké nhirtng muc can kiém tra, va céc tai liéu twong tw
khac dwoc st dung trong dw an. Sau dé, ban nén xem xét lai, tinh chinh lai va lam cho

ching s&n sang dé dwoc dung.

Nhirng phan tlr vé co s& ha tAng nay khong trwc tiép dap ing cac yéu ciu cla cac KPAs
c6 lién quan dén quan ly dw an cia CMM. Tuy nhién, ching can thiét dé dap (ng nhiéu
KPAs c6 lién quan dén quan ly & CMM murc 3 va 4. Cac hé théng dwoc thdo luan trong
chwong nay ciing dap (rng cac yéu cau ctia mot s KPAs khac ciia CMM. Vi duy, s ton tai
clia mét co s& dir liéu quy trinh, dwoc can cho CMM murc 3, dé quan ly cac thanh phan
clia quy trinh. Baseline vé khd nang cla quy trinh (process capability baseline) thi can
thiét cho ca hai KPAs & CMM murc 4.
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Chwong 3. Lap ké hoach cho quy trinh

Ravi, gibng nhw nhiéu ngwdi quan ly dw an, da nghién ceu md hinh thac nwéc (waterdall
model) cGa phét trién phdn mém nhw quy trinh vong ddi phan mém (software life-cycle
process) chinh. Ong da lam tat ca cac thiét 1ap can thiét d& st dung n6 cho dy an sap toi
(nhiém vy dau tién dwoc phan cdng cho 6ng ta). Tuy nhién, Ravi thdy rang mé hinh thac
nwdc khong thé dwoc siv dung béi vi khach hang muén phan mém dwoc gvi giao theo
ting giai doan, diéu nay c6 nghia l1a hé théng sé duwgc chuyén giao theo tirng phan chir

khéng phai giao toan bd.

Tinh hinh trong nhiéu dy an khac ciing twong tw nhw vay. Thé gigi thwec hiém khi xuét
hién mot van dé& ma mot quy trinh chuén, hodc mét quy trinh da dwoc st dung trong mot
dw an trudc do, co thé duwoc sir dung lai cho né mét cach tét nhat. Bé dat dwoc sy phu

hop nhét, quy trinh hién tai phai dwoc thay dbi cho phi hop v&i van dé méi.

Chwong nay md ta quy trinh phat trién (development process) & Infosys va thay dbi quy
trinh (process tailoring). Mét quy trinh phét trién, ngay ca sau khi bi thay déi, thuéng
khong thé quan ly cac yéu clu thay dbi (change requests). Dé dap (rng cac yéu ciu thay
ddi ma khdng lam mét kiém soéat dy an, ban phai bb sung vao quy trinh phat trién mét quy
trinh quan ly thay dbi yéu cau (requirement change management process). Chuwong nay

cling md ta quy trinh quan ly thay dbi yéu cau tai Infosys.
3.1 QUY TRINH PHAT TRIEN O INFOSYS

Trong qua trinh 1ap k& hoach cho dy an, ngwdi quan ly dw an phai quyét dinh quy trinh
nao duwoc st dung dé phat trién phan mém. Day la van dé rét quan trong bdi vi phan Ién
cac hoat dong phat trién sé bj chi phéi bi quyét dinh nay. N6 gibng nhw khi ban dang xe
trong mét hanh trinh - cac tuyén dwong da dwoc hoach dinh trwdc sé xac dinh hwéng di

ma ban sé tiép tuc lai xe di theo.

C6 vai mo hinh quy trinh dé phat trién phan mém dang ton tai. Nhirng mé hinh phd bién
nhat bao gébm: md hinh thac nwdc (waterfall model) [1], tdng trwéng theo vong lap
(iterative enhancement) [2], tao mau (prototyping) [3], va xoén b¢ (spiral) [4]. Trong dé, mo

hinh thac nwéc dwoc st dung réng rai nhat, nd té chirc cac giai doan theo mét trinh tw
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tuyén tinh, mac du hau hét cac cai dat (implementations) ctia mé hinh nay thuwéng dwoc

diéu chinh dé giam thiéu cac thiéu sét cta no.

O mirc d6 vi m6, mét quy trinh chuan (standard process) cé thé t& chirc mét cach tdi wu
céac giai doan cho mét I&p (loai) cac dw an va lam diém khéi dau tét d& dinh nghia cac quy
trinh mé&i. Tuy nhién, mét quy trinh chudn khéng thé phi hop cho tat ca cac tinh hubng;
quy trinh tét nhat c6 thé 1a mét bién thé ctia mét quy trinh chudn. Do d6, dé quyét dinh st
dung quy trinh nao, ngwdi quan ly dw an phai chon mét quy trinh co s& (base process) va
sau do quyét dinh n6 phai dwoc thay ddi nhuw thé nao cho phi hop véi méot dw an cu thé.
Phan con lai ciia phan nay thdo luan vé quy trinh phat trién chudn da dwoc siv dung tai

Infosys va giai thich né dwoc thay dbi nhw thé nao béi nhirtng ngudi quan ly dw an.
3.1.1 Quy trinh chuan (Standard process)

Quy trinh phat trién chuén (standard development process) dwoc st dung tai Infosys
twong tw nhw md hinh thac nwéc, mac du cac giai doan truyén théng da bi phan chia
thanh cac giai doan nhé hon, d& cho phép thwc hién song song & vai giai doan. Vi du, lap
ké hoach dé kiém thr hé théng (system testing) dwoc thuc hién nhw mét giai doan riéng
biét, day 1a cach dé cho phép cac nhom du an co thé lap ké hoach dé thuc hién giai doan
kiém th(r song song v&i giai doan cai dit ma (coding), méc di theo truyén théng viéc kiém

thir hé théng chi dién ra sau khi cai dat ma xong.

Cac giai doan trong quy trinh bao gém: phan tich yéu cau (requirements analysis), thiét ké
& muirc cao (high-level design), thiét ké chi tiét (detailed design), xay dung (build), kiém thir
don vi (unit testing), 1ap ké& hoach tich hop (integration planning), tich hop (integration), lap
ké hoach kiém th&r hé thdng (system test planning), kiém thir hé thdng (system testing),
lap tai liéu (documentation), chdp nhan (acceptance) va cai dat (installation), va hé tro bao
hanh (warranty support). Hinh 3.1 md ta cac giai doan va sw phu thudc gitra ching. Théng

tin chi tiét vé cac giai doan khéng dwoc mé ta & day (M6 ta chi tiét dwoc cho trong [5]).
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Hinh 3.1. Quy trinh phét trién & Infosys
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xuét (entry and exit criteria), dadu vao va dau ra (inputs and outputs), nhitng ngudi tham
gia (participants), cac hoat dong (activities), va cac thdong tin khac cho tiwng giai doan
(stage). Cac md t& quy trinh thi thwong ngan gon, xac dinh danh sach cac hoat déng

duoc thwe hién trong giai doan doé.

Quy trinh téng thé van gitr nguyén ngay ca khi &4p dung cho mét dw an dung tiép can
hwéng déi twong, di cho c6 mét sb cac giai doan dugc thwe hién khac di trong dw an nhw
vay. Su khac biét ndm chi yéu trong giai doan phan tich va thiét ké, mac du cac huéng

dan va cac chuan cla céc giai doan sau d6 ciing khac di.

Quy trinh co' s& nay ciing dwoc st dung cho cac du &n phat trién theo vong |&p (iterative
development) ho&c tao mau (prototyping) hoac chi thyc hién mét sé giai doan ctia chu ky
sbéng. Trong nhirng trwdng hop nay, quy trinh chuan nay sé dwoc diéu chinh cho phi hop

voi du an.
3.1.2 Piéu chinh quy trinh (process tailoring)

Khong quy trinh nao da duoc dinh nghia trwdc - du la mét quy trinh chudn hoac quy trinh

da dwoc s dung trong mot dw an trwdc do - sé dwoc ap dung tét cho tat ca cac tinh
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hudng va tat ca cac dw an. Mét quy trinh cé s&n phai dwoc diéu chinh lai cho phi hop voi

cac nhu cau cta dy an hién tai.

Viéc diéu chinh (tailoring) mét quy trinh (da dwoc dinh nghia trwdc day) la dé cé dwoc mét
quy trinh m&i phu hop cho mét cong ty cu thé hodc cac nhu cau ky thuat riéng cla mét dw
an [5][6]. Ban c6 thé xem viéc diéu chinh nhw la thém, x6a, hodc sra dbi cac hoat déng

ctia mét quy trinh d& ma quy két qué phi hop hon dé dat dwoc cac muc tiéu cta dw an.

DPé cho phép tai si dung (reuse) mét cach hiéu qué cac quy trinh da dwoc dinh nghia
trwdc d6, cac huwdng dan vé cach diéu chinh (tailoring guidelines) sé dwoc cung cép. Cac
hwéng dan nay xac dinh cac diéu kién va céc loai thay dbi phai dwoc thwc hién 1én quy
trinh chudn. V& ban chat, ching xac dinh mét tap hop cac chénh léch duoc phép
(permitted deviations) so v&i quy trinh chuén véi hy vong rang mét quy trinh tdi wu méi co
thé dwoc dinh nghia cho dy an. Hinh 3.2 minh hoa vai trd clia cac hwéng dan vé cach

diéu chinh.

Hinh 3.2. Biéu chinh quy trinh

Characteristics
of the project

Standard h_/— Process

e ,. Process for
process tailoring

the project

Tailoring
guidelines

DPé minh hoa vé nhu cau diéu chinh, ching ta hdy l&y mét hoat déng trong giai doan xay
dwng cta quy trinh phat trién — thyc hidu xem xét lai ma (Do code review). Xem xét lai ma
c6 thé mang lai nhiéu gia tri trong nhiéu trwéng hop, nhwng déi khi gia tri thu dwoc t nd
lai khéng twong xirng v&i nd lwe (chi phi) phai bd ra. Ngoai ra, xem xét lai c6 thé dwoc
thyc hién b&i mot nhom (thyc hién theo cac thi tuc xem xét lai cia nhém) hoac b&i mot
nguwdi duy nhat. Quy trinh phat trién chuan khéng chi ra viéc xem xét lai ma nén dwoc
thwe hién nhw thé nao. Cac huwéng dan vé cach diéu chinh co6 thé gilp ngudi quan ly dy

an bang céach tw van rang hoat déng xem xét lai ma chi dwoc thuc hién cho mét sé loai
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chwong trinh cu thé (chdng han nhw cac chwong trinh phirc tap hodc cac giao dién bén
ngoai/external interfaces) va bang cach dé nghi mét hinh théc tdi wu cho hoat déng xem

xét lai (nhdm xem xét lai hoac chi mot ngwoi xem xét lai).

Phwong phap diéu chinh & Infosys thi twong tw nhw phwong phap ding bang cda
Ginsberg va Quinn [7], & d6 ngudi quan ly dw an xac dinh cu thé cac phan tlr cta quy
trinh, thudc tinh sé dwoc diéu chinh, cac tly chon cho méi thudc tinh, va cac ly do dé lva
chon mét tdy chon cu thé. Mét ngudi quan Iy dw an thwe hién diéu chinh & hai cap d6: tom

tat va chi tiét.
Diéu chinh & cap dé tom tat (Summary-Level Tailoring)

Trong diéu chinh & clp do tom tat, tly thudc vao cac dac trwng cha dw an (project
characteristics), ngwoi quan ly dw an sé ap dung cac hwdng dan dé diéu chinh quy trinh
chuén. Nghia 14, n6 cung cp mét sb quy tac chung lién quan dén mét sb loai hoat déng
chi tiét. D& thuc hién budc nay, ngwdi quan ly dy an dau tién xac dinh mot sbé dac trung
cha dy an. Dbi véi cac dy an phat trién (development projects), nhirtng dac trwng sau day

sé dwoc st dung dé diéu chinh:
- Mtrc d6 kinh nghiém va ky nang cia nhém va nguoi quan ly dw an
- Kich thwéc nhém luc cao diém (Peak team size)
- Swrd rang cla yéu cau (requirements)

- Thoi gian thyc hién dy an

Mlrc d6 quan trong cda trng dung (application criticality)

Mdrc d6 kinh nghiém ctia nhém dwoc xem la cao néu phan Ién cac thanh vién trong nhém
c6 nhiéu hon hai nam kinh nghiém lam viéc véi cong nghé dang duoc trién khai trong duw
an mai; néu khong, né dwoc coi la thap. Mirc dd quan trong cla tng dung dwoc xem |a
cao néu tac dong clia ng dung lén kinh doanh clGa khach hang hodc kinh doanh cia
Infosys la 1&n; néu khéng, né 1a thap. Thoi gian thwe hién dy an duoc xem 1a dic biét

ngan néu dy an phai dwoc giao trong vong ba thang.
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Cac hwéng dan dé thuc hién diéu chinh & cap d6 tom tét (summary tailoring guidelines)
dwoc cung clp cho céc gia tri khac nhau cla nhirng d&c trwng nay. Cac hwéng dan tom
tat thwéng co lién quan dén xem xét lai (review-related), lién quan dén né lwc (effort-
related), lien quan dén thoi gian biéu (schedule-related), lién quan dén nhan sy
(resources-related), ho&c lién quan dén hinh thic (formality-related). Cac hwéng dan lién
quan dén xem xét lai xac dinh khi ndo xem xét lai nén dwoc thwc hién va kiéu xem xét lai
nao nén dwgc thyc hién. Twong tw nhw vay, cac hwdng dan lién quan dén nd lwc cho biét
cac budc thwe hién dy an cé thé anh hwdng dén nd lwc (chi phi). Nhitng hwéng dan
chung nay thiét 1ap bbi canh dé diéu chinh quy trinh mét cach chi tiét va dinh nghia mét

quy trinh ma&i thich hop cho dy an.
Diéu chinh & cap dé chi tiét (Detailed Tailoring)

Piéu chinh & cdp dé chi tiét bao gbm viéc thwc hién cac hoat ddng, xem xét lai ching, va
lap tai liéu cho ching. Cac hwéng dan cach diéu chinh cé thé xac dinh mot hoat dong nhw
ty chon, trong trwdng hop ngudi quan ly dw an cé thé quyét dinh cé can thwe hién mét
hoat ddng nao d6 khéng. Twong tw nhw vay, chuan bj mét sé tai liéu co thé 1a mot thy
chon, trong trwdng hop ngudi quan ly dw an quyét dinh xem dw &n cé can duoc lap tai
liéu khong. Déi véi viec xem xét lai, cac tly chon thwdng gap la: Thuc hiéu xem xét lai béi
nhom (Do group review), Thuc hiéu xem xét lai béi mét nguoi (Do one-person review),
hoac Khéng xem xét lai (Do not review). Ngoai ra, ngwdi quén ly dy an cé thé thém mot

sb hoat ddng méi hoac cé thé 1&p lai mét sb hoat dong.

Khi viéc diéu chinh chi tiét d& hoan tat, mét trinh tw cac hoat dong sé dworc thuc hién trong
quy trinh cta dy &n sé& dwoc dinh nghia. Nhitng dinh nghia nay sau dé dwoc sir dung dé
lap ké hoach va xép th&i gian hoan thanh cac hoat déng va hinh thanh co s& cla thyc
hién dw an. Viéc diéu chinh dwgc nhdn manh trong ké hoach dy an, vi vay viéc dinh nghia

ho&c diéu chinh quy trinh cling dwoc xem xét lai khi xem xét lai ké hoach.

3.1.3 Vi du: Piéu chinh cho cac dw an c6 th&i gian thwc hién ngan
(short-duration projects)

Chung t6i s& minh hoa cac khai niém bang céach trinh bay cach diéu chinh & cap d6 tom
tat cho cac dw an co thdi gian thwe hién ngén. Infosys quan séat thdy réng thoi gian thuc

hién cac dy an phan mém dang gidm trong nhirng nam qua, va cé nhu cau gia tang sb
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lwong cac dw an co thoi gian thye hién rat ngan. R6 rang, nhirng dy an nhw thé can cac
quy trinh dwoc diéu chinh dé tbi da héa sé cong viéc dwoc thwe hién song song, ciing nhw
giam sat va kiém soat dw an mét cach rat chat ché. Viéc diéu chinh quy trinh phu thudc
vao s rd rang cta yéu cau, mirc dd kinh nghiém ctia nhdém hoac nguoi 1anh dao dy an,
kich thwéc nhom, v.v. Bang 3.1 cho thdy cac hwéng dan cach diéu chinh da dwoc chuén

bi trwdc béi nhirng ngwdi quan ly dy &n cua cac dy an nhw vay.

B&i vi thoi gian hoan thanh ngén la dac trung chinh, cac huwéng dan lién quan dén thoi
gian biéu da dé nghi si dung mét kj thuat dwoc goi la timeboxing (chia hdp thoi gian) va
mini-milestones (cac sw kién/cét méc nhd). Trong timeboxing, cac chu ky th&i gian kéo dai
vai tuan duoc Ién ké hoach, va mét hé théng van hanh dwoc (san phdm phan mém) dwoc
giao cho khach hang sau méi chu ky nay. D& luén ludn kiém soat chat ché cac timebox,
nhiéu cét méc nhé (mini-milestones) trong ting chu ky da dwoc thiét 1ap. Tai cac cot mbe
nhé (mini-milestones), nhém va ngwdi quan ly dw an cing nhau phan tich cac van dé phat

sinh quan trong (xem Chwong 11).

Nguwoi quan ly dw an — ngwdi phai thue hién mét dw an trong thoi gian ngan - c6 thé st
dung cac hwéng dan dé diéu chinh quy trinh phat trién. Vi du, nguwéi quan ly dy an co thé
lap ké hoach dé lap di Iap lai viéc giao san phadm sau cac vong l&p ngén, thuc hién phan
tich cac van dé phat sinh tai cac cot mbe (milestone) nhung dién ra thwdng xuyén hon,
xac dinh mét quy trinh dé& quan Iy cac thay dbi bang cach tri hodn cac yéu cau thay dbi
nhiéu nhat sang vong lap ké tiép (tkrc 1a sé phat trién ching & vong 1ap ké tiép), v.v. Ngoai
ra, trong khi thyc hién diéu chinh dé tao ra mét quy trinh mai, nguwdi quan ly dw an co thé
gidm sb tai liéu cho méi chu ky, vi du, gidm pham vi (scope) cla cac ban mau (templates)

- dwoc str dung dé bao céo tinh trang.

Cac hwéng dan tom tat (summary guidelines) dwoc trinh bay trong Bang 3.1 cho dy an ¢
thoi gian it hon ba thang, kich thwéc nhém IGc cao diém c6 ndm nguwdi, dang lam viéc véi
cong nghé mai, va c6 mét ngudi lanh dao dw an cé nhiéu kinh nghiém. Trong subt qua
trinh diéu chinh chi tiét, nguwdi quan ly dw an lwa chon céac tly chon dwa trén nhirng
hwéng dan tom tét va phu hop véi dy an. Tuy nhién, néu cac huwéng dan nay khéng da dé
cho phép ban chon lwa mét quy trinh thich hop cho dy an, ban c6 thé phai thay dbi quy
trinh vwot ra ngoai nhivng gi da dwoc cho phép bdi cac hweng dan nay. Do léch nhw vay
c6 thé l1am xuét hién cac rui ro tiém &n va do d6 can dwoc danh déu (highlighted) trong ké

hoach quan ly dy an, sé dwgc xem xét va phé duyét.
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Bang 3.1. Cac hwéng dan dé diéu chinh cho céac dw an c6 thei gian thwe hién ngan

Céc giatri (Values)

Kich thwéc cia nhém
>= 5, thoi gian
(duration) <3 thang, yéu
cAu khong ré rang, coéng
nghé mé&i, ngwdi 1&nh
dao dy an c6 nhiéu kinh

nghiém

Cac hwéng dan tom tat

(Summary Guidelines)

Lién quan dén th&i gian biéu

(Scheduling-related)

Ké hoach cho cac cot méc

nhd (mini-milestones)

Cb géng dé tao cac timebox
cho cac phan san phdm duoc

giao (deliverables)

Lién quan dén nd luc
(Effort-related)

Ap dung céc yéu té diéu chinh
(adjustment factors) thich hgp
dé wéc lwong baseline nd lyc
(base effort) nhw da duwoc
dinh nghfa trong hwéng dan

woc lwgng/dy toan

o1

Tai sao?

Xac dinh cac van dé tl rat sém va

gidp kiém soéat dy &n tét hon.

RUi ro lién quan dén thoi gian biéu
(Schedule-related risk) dwoc gidm vi
cAc sy viéc co thé dwoc hién thi
(visibility) trén thoi gian biéu dé

dwoc nhin thay thwéng xuyén hon.

N& lwc (chi phi) bi trugt c6 thé sém

dwoc kiém soat trong dw an.

Thoi gian biéu (schedule) c6 kha
nang dwoc rat ngan vi né dadm bao
hé théng sé& dwoc chuyén giao cho
khach hang trong khoang thoi gian
da dwoc an dinh va khong khuyén
khich b sung thém yéu cau chirc

nang cho san pham.

RUi ro lién quan dén thoi gian biéu

dwoc giam.

T4t ca cac rang buéc (constraints)
ctia dw an dwoc cung cap cho viéc
wéc lwong nd luc dé két qua wéc
lweng gan véi thoi gian thyc té cta

du an.



(estimation guidelines).

- Lam céc woc lugng tinh: lac | GiGp gidm rui ro lién quan dén wéc
guan (optimistic), bi quan lweng/dw todn khéng chinh xéac va
(pessimistic), va cé thé xay ra | cam két "nhanh chéng" (cau tha).

(probable).

- Stra ddi (revise) va dam phan
lai (renegotiate) wéc lwong
vao cubi cta giai doan thiét

(design stage).

Lién quan dén viéc str dung
nhan sw (Resource allocation-

related)

- Phéan cbng nhan sy co tay N&ng suét sé& dwoc cai thién.
nghé cao (skilled) cho cac
nhiém vu. RUi ro lién quan dén thdi gian biéu
- Nhan tro gidp cda chuyén gia | 9iam.
(expert) vé cac van dé lién

£ iz Lam lai (rework) va cham tré
quan den hiéu suat

| iéu chinh hiéu suét
(performance- related issues). (delays) do dieu chinh hicu sua

dwoc giam thiéu.

Lién quan dén hinh thiec

(formality-related)

- Xac dinh tat c& cac bén lién Gilp tap trung vao cac muc tiéu rd
guan (stakeholders) cltia dy rang hon.
an, muc tiéu cltia ho
(objectives), va xép d6 wu tien | Gidm rli ro lién quan dén thoi gian
ho (ai 12 ngu®i quan trong biéu bai vi cac yéu tb thanh cong
hon). guan trong da duwgc xac dinh, duwoc

ddng y va dwoc giai quyét.

- Thwong xuyén béo céo tinh | Rui ro lién quan dén thoi gian biéu

trang clia cac hoat dong gidm | dwoc gidm bdi vi clia cac hoat ddng
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thiéu rdi ro (risk mitigation gidm thiéu rdi ro dwoc thye hién mot
activities) dén ngwdi quanly | cach cha dong.

cap cao (senior management).

- Xac dinh quy trinh quan ly cac | Gidm thiéu tac dong cla thay ddi
thay ddi yéu cdu va daotao | yéu cau Ién tién do dy an.
nhém va nghiém chinh thuwc

hién theo no.

3.2 QUAN LY THAY BOI YEU CAU

Nhirng thay d6i yéu ciu c6 thé dén bat cw lic nao trong subt chu ky séng cla ctia mot dy
an (ho&c tham chi sau d6). Viéc thay dbi yéu cau dién ra trong subt chu ky séng c6 thé tac
dong xau dén dy an. Thay vi mong mudn rang cac thay déi sé khdng xay ra hoadc hy vong
rang bang cach nao dé cac yéu ciu ban dau sé |a "rat tét" d& ma khong co thay déi nao sé
dworc lam, gidi phap tbt hon c6 1 1a chuén bj dé x&r ly cac thay déi yéu clu khi ching xay
ra. Cac thay dbi khdng kiém soat dwoc cé thé co6 anh hwdng xau dén chi phi (cost), tién do
(schedule) va chat lwgng (quality) ctia dw an. Thay dbi yéu cau cé thé chiém t&i 40% téng
sb chi phi [8].

Ravi nhan ra sy can thiét d& c6 mét quy trinh quan ly thay déi (change management
process). Trong mét nd lwc dé lam hai long khach hang, 6ng sdn sang déng y dé lam
nhirng thay déi theo yéu cau clia khach hang. Vi khéng co kiém soat cac thay dbi yéu cau,
dw &n da kéo dai thdi gian thwe hién. Cubi cung, sau nhiéu tuan, cac thanh vién cia nhém
phai lam viéc 60-gid/tuan, nhom da s dung sd nd lwc nhiéu hon 100% so véi wéc lwong
ban dau, Ravi d& hoan thanh dy an. Nhwng diéu toi té hon la & chd: 6ng thay ring khach
hang van khdng hai long béi vi truéc d6 6ng da nghi rang nhirng thay déi sé& lam cho san

pham tét hon.

Trong mdt dw an khac, Mary, mét ngwoi quan ly dw an day dan kinh nghiém, da ghi lai
tirng thay dbi yéu ciu ma khach hang cta cé ta da dwoc thwe hién qua dién thoai hoac e-
mail va théng bao cho khach hang vé tac dong cla cac thay dbi nay dén nd lwc (chi phi)
va tién d6. Khong chi tan sé yéu cau thay dbi gidm theo th&i gian, ma khach hang ciing

chuyén nhiéu yéu cau thay déi sang lan giao san pham tiép theo (next release). Két qua
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cudi cung? Dy an da dwoc hoan thanh trong théi gian duw kién, va khach hang hai long khi
trd thém tién cho phan nd lwc bd sung/chi phi b sung (extra effort) dé thwe hién (cai dat)

céac phat sinh trong viéc thwe hién (cai dat) cac yéu cau thay dbi.

Phan nay thdo luan vé quy trinh quén ly cac thay dbi yéu cau (requirement change
management process) dd dwoc st dung tai Infosys. Quy trinh nay xac dinh tap hop cac
hoat dong sé dwoc thwe hién khi cé yéu cau mai hoac thay dbi 1én yéu cau hién co (ching
t6i s& goi chung la: nhirng thay ddi trong yéu cau). V&i kinh nghiém cha nhirng nguoi
quan ly dw &n nhw Ravi va Mary, quy trinh quan ly thay déi thwong dwoc siv dung bdi
nhirng ngudi quan Iy dw &n va xac dinh né nhw 1a mét phan cda ké hoach quan ly dw an,
dwoc st dung chinh yéu nhw 14 phwong tién dé lam sang té cac anh hwéng cla thay dbi

dén khach hang.
3.2.1 Quy trinh quan ly thay déi (Change Management Process)

Trong qué trinh 1ap ké hoach cho dy an, ngudi quan ly dw an sé quyét dinh quy trinh nao
sé duwoc sir dung dé xr Iy yéu cau thay dbi. Quy trinh dwoc hoach dinh sé& dwoc thao luan
v&i khach hang dé cho ca khach hang va nha cung cip c6 mét thda thuan vé viéc lam thé
nao dé quan ly cac thay déi. N6i chung, quy trinh xac dinh cac yéu ciu thay déi sé dwoc
thwe hién nhw thé nao, khi nao chap thuan chinh thirc xay ra, v.v. Khi c6 mét yéu ciu cho

mot sy thay dbi yéu cdu, quy trinh quan ly cac thay dbi yéu cau phai dugc thuc thi.

B&i vi yéu cau thay doi cé tadc ddng dén chi phi, nén can thiét dé c6 mét théa thuan rd
rang vé thanh toan. Thuéng xuyén, véi sy chap thuan cta khach hang, ngudi quan ly dyw
an xay dwng mot vang dém (buffer) cho phan né Iwc/chi phi dwoc wdc lwong bd sung dé
thwe hién cac yéu cau thay dbi (thuwong chiém mot ty 1& phan tram (%) nhé cua tong nd
Iwc (chi phi) cda dy an). Mot dw liéu ngan sach nhw vay gitp lam don gian héa cac khia

canh hanh chinh cla viéc thuc hién cac yéu cau thay déi da duwoc phé duyét.
Quy trinh quan ly cac thay dbi & Infosys c6 cac budc sau.

1. Ghi nhan céc thay dbi (Log the changes)

2. Phan tich tac dong 1én cac san phdm cong viéc (work products).

3. Udc lwong nd lwc can thiét cho cac yéu cu thay dbi.
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4. Udc lwong lai thoi gian giao hang.
5. Thwc hién phan tich tac dong Ién chi phi tich 10y (cumulative cost impact analysis).

6. Xem xét lai cac tac déng véi ngudi quan ly clp cao néu cac qua nguéng bi vwot

qua.
7. BPuoc khach hang ky (sign-off).
8. Lam lai (rework) cac san pham céng viéc.

Ban lwu git» mdt nhat ky (ban ghi) dé theo ddi cac yéu cau thay dbi. Méi muc trong nhat ky
chira mét sb yéu cau thay d6i, mo ta ngan gon vé sw thay ddi, anh hwéng cua thay dbi,
tinh trang clia cac yéu cau thay dbi, va cac ngay quan trong. Ban danh gia anh hwéng cla
mot yéu cau thay dbi bang cach thwe hién phan tich cac tadc dong. Phan tich cac tac déng
lién quan dén viéc xac dinh cac san pham cong viéc can phai dugc thay déi va danh gia
khdi lwong cla thay déi; danh gia lai rGi ro cia dw &n bang cach xem xét lai k& hoach
quan ly rdi ro; va danh gia cac tac dong téng thé cia nhirng thay ddi lén nd Iwc (chi phi) va
wée lwong thoi gian hoan thanh. Két qua cta phan tich dwoc xem xét va dwoc chap thuan
b&i khach hang. Cac yéu cau thay déi dwoc két hop vao trong cac tai liéu déc ta yéu cau,
thwong 1a cac phu luc. Déi khi cac phan lién quan cla tai liéu cling dwoc siva ddi dé phan
anh céc thay déi. Giam séat cac yéu cau thay déi da dwoc phé duyét va dam bao qué trinh
thwe hién (cai dat) chang dwoc quan ly theo dang quy trinh quan ly cdu hinh (dwoc thdo

luan trong Chwong 9).

Mét thay dbi c6 thé dwoc phan loai l1a nhé néu tbng né lwc (chi phi) lién quan dén viéc
thwc hién (cai dat) né khong vwot qua moét gid tri dd dwoc xac dinh trwdc — vi duy, hai
ngudi-ngay (two person-days). Cac thay déi nhé thweong tré thanh mét phan cia né lwc
cla dy an, str dung vung dém (buffer) trong wéc lwgng/dy toan da dwoc lam trwdc day.
Céc thay dbi lon thuwong ¢ mét tac dong Ién hon dén nd lwe va thoi gian hoan thanh va
phai dwoc chinh thirc phé duyét b&i khach hang. Nguoi quén ly clp cao tang kha nang
nhin thdy cac thay dbi théng qua cac bao céo tinh trang va b&o céo tai cac cét mbe

(milestone) (dwoc thao luan trong Chwong 11).
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3.2.2 Cac vidu

Dé xac dinh cac thay doi va dau ra cla quy trinh quan ly thay dbi, cac dw an thuong st
dung mét ban mau don gian (simple template). Méi thay déi dwoc gan mét sé tham chiéu
(reference number) duy nhat, dwgc xac dinh bang truéng sé cua yéu cau (request
number) trong ban mau (template). Truong déc ta céc thay déi (change specification field)
cung cap mét md ta ngan gon vé thay dbi dwoc yéu cau. Cac loai thay dbi, vi du: thay déi
thiét ké (design change), thay dbi hop déng (contract change), thay déi chirc nang
(functionality change), thay dbi hiéu suat (performance change), dwoc xac dinh bang
trwong loai thay déi (change category). Tém tat clia phén tich tac déng (impact analysis)
dwoc ghi lai, cling v&i théng tin ngan gon vé cac san phdm céng viéc (work products) sé bi
anh huwéng, nd lwc (chi phi) dwoc can, va cac tac dong doi véi thdi gian hoan thanh. Trang
thai clia yéu cau thay déi - nhirng gi dang dwoc thwc hién cho né - dwoc ghi lai trong
trwdng tinh trang (status field). Ngay (date) ctia yéu ciu thay ddi cé thé ciing dworc ghi lai,
cung véi ngay thay dbi da dwoc phé duyét, néu sy phé duyét can thiét. N6i chung, ngudi

quan ly dy an c6 thé chinh lai ban mau nay dé phu hop véi nhu ciu cda ho.

Hinh 3.3. Phan tich tac dong cla yéu ciu thay dbi trong dw 4n ACIC

Request No: 3 Date: 11th August 2000

Change Specification

This change request is to allow the client screens to change the resolufion automatically,
depending on the monitor, This is required as the monitors of ACIC are of resclution

1600 * 1200, while the monitors of the business partner, who will alse use the application,
have a resolution of B00 * 600.

Impact Analysis
Change Category: Major enhancement as it affects all screens.
Solution: The Layout manager and sefting the consiraints for each of the components

has to be changed. Because of Applet implementation, the code has to be changed so that
the screens automatically adjust to the resolution of the monitor,

On Effort: Total number of screens is 40, Implementing the solution for a screen will toke
about 12 hours. Hence, total estimated effort to implement this change is 4B0 person-hours
[about 53 persan-days).

On Schedule: As we have an average team size of about 5.5, the impact on the overall
schedule of implementing this change request will be about 10 days.

Status

Analysis approved by customer. Will be incorporated immediately. Project schedule will be
changed; dates for milestones will also be changed, where needed.

Prepared by: oo Reviewed by: oo

56



Hinh 3.3 cho thdy mét ban méau (template) da dwoc dién vao béi mét yéu cau thay dbi cho
dw &an ACIC. Vi du nay cho thAy mét yéu cau thay ddi c6 anh hwéng dén né lwc ciing nhw
thi gian hoan thanh. Két qua cla viéc phan tich tac dong ndéi rd tac dong lén hai yéu té
nay. Bao c&o phan tich ciing néi rng khach hang da chap nhan cac tac dong (bao gbém ca

nhirng thay déi trong nd lwc va thoi gian hoan thanh).

Hinh 3.4 dwa ra mét vi du khac clia mét yéu cau thay dbi. Trong vi du, ndi dung chi tiét
chia phan tich tac déng la khdng quan trong cho cac muc dich hiéu vé quan ly thay déi yéu

cau.

Hinh 3.4. Vi du khac vé yéu cau thay doi

Project XYZ

Request No: 11 Date: 23 Feb 1998
Change Spec. 1541 Analyzer—I5-41 Analyzer support for COMA

Impact Analysis

Mo p-urricuhr ﬁhunge in cqnfigumﬁon module and nng|yzer; for COMAA,

The TDMA code can be reused as is. Scripts can olso be reused. Metconfig and analyzer
classes con be revsed. The impacted modules are os follows: cgoapp module: Has 1o trigger
analysis for 15-41 also, separately. cdmaroi madule: (a] TRIS41ROI has to be copied as
TRCDMAIS 41RO [b) There is @ pure virtual method in TRCOMARC for seffing the
ActualCallModelManager. It needs to be redefined. silverOéguiopp++ module: 1541 has to
be added in the resource list.

On Schedule MNil
On Effort 3
Status Will be inl:urpﬂruled in the new CDRA pncknge.

Lwu y rang mac du tac déng ctia mot yéu cau thay dbi dwoc quy dinh cu thé, va duoc
chép thuan, bang cach st dung cac ban mau (template), theo ddi tién do thuc té dé thuc
hién (cai dat) thay déi dwoc quan ly theo quy trinh quén Iy ciu hinh, dwoc thao luan trong

Chuwong 9.

Mét nguy co cla cla cac thay d6i yéu cau la, méac du méi lan thay déi khéng Ién, nhwng
qua subt chu ky sbng ctia dy an, tac dong tich Ity (cumulative impact) ctia nhirng thay dbi
nay sé Ion. Vi thé, ngoai viéc nghién cliu tac dong va theo ddi cac thay déi don 18, ban
phai giam séat tac déng tich Ity cla cac thay dbi. Dbi vdi cac thay ddi tich Iy, mot nhat ky

thay déi (change log) dwoc siv dung. Dé tao diéu kién thuan lgi cho phan tich nay, nhat ky
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(log) thuwdng xuyén dwoc cap nhat nhw mot bang tinh (spreadsheet). Vi du trong Hinh 3.5
minh hoa lam thé nao céac thay déi tich Iy dwgc ghi nhan. Di véi cac chi tiét ciia mdi yéu
cau, yéu cau thay ddi c6 lién quan c6 thé dwoc truy cap bang cach st dung sé cua yéu

céu thay déi (change request number) va ngay (date) yéu cau.

Hinh 3.5. Theo d&i cac tac dong tich liy cta cac thay doi

Chg. Date of
Req. Change Change Effort
Mo. Req. Specs {person-days) | Status
1 18 Feb Specify usage stofistics 3 Closed, Feb 22
2 Curing dema Blacking of users 2 Open
3 During demo Force logout of users 2 Open
4 18 Feb Archival of knowledge users 5 Closed, Feb 27
5 During demao Claning of window | Open
& During demo Saving off on expanded
free and retrieving the
soma on demand 10 Open
7 During dema Ability to start from a 2
specific node Open
8 During dema Listing of all nodes 1
while deleting Open
g 18 Feb Annotations [creating/
deleting /opproving/
medifying/and so on) 10 Open
10 23 Feb PFNETCOMFIG—Packed
format netconlig support 10 Open
1n 23 Feb 1541 Analyzer—I5-41
Analyzer support for COMA 5 Closed, Mareh 1
TOTAL 51

T mét bang tinh loai nay, ban cé thé thdy ngay 1ap tirc tdng chi phi (effort/nd lwc) cha cac
thay dbi yéu cau dwoc thwe hién cho dén thoi diém hién tai. Nhw da dé cap trwdc day,
nhitng ngwdi quan ly dw an & Infosys déi khi hoach dinh trwdc cac ving dém (buffer) dé
X ly cac yéu cau thay dbéi. Mién la cac nd lwc/chi phi tich Ity (cumulative effort) cha tat ca
cac yéu cau thay dbi it hon vang dé&m nay, khoéng c6 phat sinh nao can dwoc giai quyét
thém. Tuy nhién, néu céc nd lyc tich Ily cla tat ca cac thay dbi vwot quéa vang dém nay,

néu tiép tuc thay ddi thém nira c6 thé s& anh hwdng xau dén tbng chi phi va thoi gian
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hoan thanh. Trong tinh hudng nay, ngwdi quan ly dy an phai stra déi lai wéc lwong/dy

toan va ch& sy chap nhan tlr phia khach hanh.
3.3 Lap ké hoach quy trinh cho dw an ACIC

Vi dy an ACIC la mét dy an phat trién (development project), quy trinh phat trién theo tiéu
chuén cla Infosys ap dung. Tuy nhién, né dwoc thay déi dé thich (rng vdi cac doi hdi cla
phwong phap Rational Unified Process (RUP) b&i vi st dung RUP da dwgc cam két voi
khach hang. RUP la mét phwong phap phat trién vong 1&p. Cac hwéng dan diéu chinh cho
Infosys cho phép cac giai doan khac nhau dugc thye hién 13p di 13p lai nhw dac ta yéu cau,
thiét ké, cai dat ma, va kiém thir dwoc thwe hién trong mdi vong lap (iteration). Ngoai viéc
thwe hién phat trién theo vong 1ap, cac stra dbi quan trong sau day da dwoc thwe hién cho

quy trinh chuan RUP:

e Chi nhirng trwong hop st dung (use cases) da dwgc chon ra dé phat trién trong

mot vong 1&p cu thé sé dwoc xay dwng chi tiét (elaboration) tai diém do.

e Cac mbd hinh déi twong l6gic (logical object model) va mé hinh dbi twong vat ly
(physical object model) sé& dwoc phat trién tang dan (incrementally development)

trong vong |&p dau tién.

e Thiét ké co s& di liéu vat ly (physical database design) c6 thé dwoc tinh ché

(refine) sau céc vong.

e M0t ké hoach kiém thir don vi (unit test plan) s& dwoc phat trién trong méi vong

1ap.
- L6i s& dwoc ghi nhan sau mdi vong lap.

Ngoai ra, co ché cla ma tran theo déidau vét ngudn gbc chudn (standard traceability
matrix mechanism) s& khéng dwoc st dung dé theo ddi dau vét ngudn gbc yéu cau
(requirement traceability). Thay vao do, cac yéu cau (requirements) sé dwoc truy tim bang

cach sr dung cac cong cu Requisite Pro, né 1a mét phan ctia méi trwdng phat trién.

Dé quan ly thay dbi yéu cau, quy trinh chuan sé dwoc st dung. Mac du viéc phan tich tac

dong sé dwoc thwe hién cho mdi yéu cau, nhung viéc wéc lwong lai (reestimation) chi phi
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(nd lwc) sé dwoc thuc hién lai néu mét yéu cau thay dbéi (change request) can hon 2%

tbng sb nd lwc (total effort). Cac két qua dau ra cha viéc lap ké hoach quy trinh s& dwoc

ghi nhan vao trong ké hoach quan ly dy an, dwoc thao luan trong Chuong 8.

3.4 TOM TAT

VAn dé phat sinh chinh cla viéc 1ap k& hoach cho quy trinh Ia thiét ké quy trinh phat trién

dé xay dung phan mém thda yéu ciu cta khach hang. Quy trinh nay dwoc hd tro bdi mot

quy trinh quan ly thay déi yéu cau.

Sau day la nhirng bai hoc quan trong dé lap ké hoach cho quy trinh theo phwong phap

cla Infosys:

Khi ban 1ap ké hoach cho quy trinh clia dy an, hay bt dau vé&i mét quy trinh chuén
(standard process). M6 hinh thac nwéc, duwoc chia thanh cac giai doan nhé hon,

c6 thé phuc vu nhw 1a mét co s& (base) thich hop.

Dé dinh nghia mét quy trinh ti wu cho mét dy an, hay diéu chinh quy trinh chuén
cho phll hop véi cac rang budc cla dy an. Trwdc tién, hady thiét 1ap bdi canh
(context) dé diéu chinh bang cach s dung cac dac trwng chinh (key project
characteristics) ciia dw an. Sau dé thwc hién diéu chinh chi tiét cac hoat dong. Diéu

chinh cac huwéng dan dé cung cép cac giup dé.

C6 mét quy trinh quan ly thay déi yéu cau riéng biét dé cé thé danh gia tac déng
ctia mdi yéu cau thay ddi va cling co thé theo di tac dong tich Idy. Lién quan dén
CMM, céac phwong phap lap ké hoach cho quy trinh dwgc md ta & day dap &ng
mot sb yéu cau cua Lap K& Hoach Cho Dy An Phadn Mém cia CMM muc 2
(Software Project Planning KPA of level 2). Phwong phép diéu chinh thda man mot
sb yéu cau cta Quan Ly Dy An Phan Mém Tich Hop cia CMM mirc 3 (Integrated
Project Management KPA at level 3). Phwong phap quéan ly thay dbi yéu cau dap
t’ng moét sé yéu cau cla Quan Ly Yéu Cau cia CMM mic 2 (Requirement

Management KPA of level 2).
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Chwong 4. U&c lwong nd lwc va thei gian biéu

DPau nam 2000, bao chi va truyén hinh & An D da bao céo véi han hoan vé chuyén bay
th&r nghiém thanh céng may bay chién dau méi dwoc xay dwng. Tuy nhién, cac bao céao
chi tiét cling chi ra mdt mat am dam: Viéc giao hang mau da tré hon nam ndm, va dy an
c6 chi phi gap 10 lan chi phi dwoc wéc lwong lic dau. Nhiéu dy an trén toan thé gidi phai
chiu mét sé phan twong tw. C6 vé nhw chi phi wéc lwong va thdi gian khdng bao gior di
dé thwe hién mét dy an. Uéc lwong sai la nguyén nhan that bai cta quan ly dw an trong

nhiéu linh viec cong nghé, va céng nghé phan mém ciing nhw vay.

Trong mét cdng ty dich vy, wéc lwgng sai con gay ra nhiéu tén that hon. Bwoc yéu ciu dé
xac dinh mét trong nhirtng diéu 6ng ta mudn tir cac dw an, Nandan Nilekeni, giam dbc
quan ly cda Infosys, tra loi rdng, "Khéng cé bat ngd". Khdng c6 bat nger & mat théa man
yéu clu khach hang, va khéng c6 bat ngdr & mat doanh thu (revenue) va lgi nhuan (profit).
Con nhitng bat ngd thi thwong dén muén trong dw an & hai mat nay la khong wéc

lwong/dy toan dang nd Iwc (effort) hodc théi gian hoan thanh (schedule).

Khéng c6 gidi phap nhanh chéng va da dwoc 1am s8n nao cho cac van dé woc lwong. Tuy
nhién, nhitng ngwdi quan ly dw an co thé cai tién wéc lwong cla ho bang cach st dung
cac huong dan da dwoc kiém nghiém (tested guidelines) dwa trén kinh nghiém va di liéu
qué khr. Chwong nay ban vé cac tiép can dwoc st dung béi nhitng ngudi quan ly dy an
& Infosys dé wéc lwong nd lwc va thdi gian hoan thanh. N6 bao gdbm céac vi du tir cac dw

an thuc té va cac uéc lwong cho case study (trwdng hop nghién ciru) ACIC.
4.1 CAC KHAI NIEM VE OC LUONG VA LAP THO'I GIAN BIEU

Trwéce khi ching toi thao luan vé céc tiép can da dwoc thwe hién tai Infosys, phan nay mo
tad mot sb khai niém lién quan dén wdc lwong/dy toan va lap thoi gian biéu. Udc lvong nd
lwec thwdng dién ra trong giai doan dau cia mét dw an, khi phdn mém sé dwoc xay dwng

dang dwoc tim hiéu. N6 c6 thé duwoc lam lai khi c6 thém thdng tin chi tiét.

Uéc lwong chinh xac cao néi chung 1a khéng can thiét. Wéc lwong hop ly trong mét dy an
phan mém c6 khuynh hwéng tré thanh mét I&i tién tri - moi ngwdi lam viéc dé kip thoi gian

biéu (dwoc suy ra tr wdc lwong). That vay, trong cac dy an phan mém, nguwdi ta tham chi
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khong thé tra |&i chinh xac cAu héi, "wéc lwgng nay cé chinh xac khéng?" bi vi cach duy
nhét d& xac dinh dd chinh xac cla wéc lwong la so sanh né véi nhirng né lwc thuc té da
tiéu ding. Do nguyén t&c chung vé tam ly con ngwdi da dwoc phan anh trong cau cham
ngdbn "cdng viéc dwoc mé rong dé lap day khoang thoi gian con dw ra,” khéng ai 6 thé
ndi ra diéu do chi bdi vi sé nd lwc thuwe t& da dwoc tiéu dung bang véi sb nd luc wéc
lwong, wéc lwong la "chinh xac." Do d6, muc tiéu cho ngwdi quan ly dy an 1a lam sao dé
c6 dwoc cac woc lwong hop ly (reasonable estimates) dé ma cac muc tiéu dwoc dap (ng

va cac nhan vién cha dw an khong bi dét chay.

NS lwc c6 thé dwoc wéc lwong dwa vao linh cdm hodc vao kinh nghiém truéc day. Tuy

nhién, mét mé hinh wéc lwong dung tiép can khoa hoc sé dwoc wa thich nhiéu hon.
4.1.1 Cac md hinh wée lwong nd lwc (Effort Estimation Models)

Mét mé hinh wéc luong phdn mém (software estimation model) dinh nghia cac déc treng
(characteristics) cGa dy an ma gia tri cia nhitng dac trwng nay dwoc dung dé tinh nd lwc
(effort). Mot mé hinh wéc lwong khong - va khong thé - hoat déng trong chan khéng, né
can cac yéu té diu vao dé tao ra né lwc & dau ra. O ltc bt dau dw an, khi cac chi tiét cia
phan mém chwa dwoc biét dén, hy vong 1a mé hinh wéc lwong sé doi hdi cac gia tri cla

cac dac trwng co thé dugc do & giai doan nay.

Kich thwdc (size) ciia phdn mém la yéu té quan trong nhét trong viéc xac dinh bao nhiéu
né lwc 1a can thiét dé xay dwng né. Tuy nhién, kich thwdc cubi cing thi khéng dwoc biét
khi dw &n van con dang duoc hinh thanh, va phdn mém chwa thuc sy ton tai. Do do, néu
kich thwdc dwoe st dung cho mét md hinh wéc lwong nd lwe, né phai duwoc wéc lwong

ngay t luc dau.

Mét tiép can phd bién Ia sir dung mét phwong trinh don gian dé cé dwoc mét wéc lwong
né lwc tbng thé tr wéc lwong kich thwdc. Phwong trinh nay ¢ thé dwoc xac dinh théng
qua phan tich hdi quy (regression analysis) cac di liéu qua khir (past data) vé nd Iwc
(effort) va kich thudc (size) [1][2]. Sau d6, mét khi né lwc tng thé cta dw an dwoc biét, nd
lwe phan bd cho céac giai doan hoac cac hoat ddng khac nhau c6 thé dwoc xac dinh bang

mot ty 1& phan tram cta né lwc tdng thé.

Nhiéu mé hinh da dé xuét s dung tiép cén twr trén xuéng (top-down approach) dé wéc
lwong [1][3], vi du nhw md hinh ndi téng COCOMO [1][4]. Cac md hinh st dung Diém
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chirc nang (Function points) thay vi LOC lam don vi kich thwéc cling da dwoc xay dwng
[5][6]. Trong cac md hinh nay, ban c6 thé xac dinh thém cac yéu té khac (c6 anh hwéng
dén nd lwc) dé diéu chinh lai cac wéc lwong dwa trén cac yéu td nay. Pay Ia tiép can dwoc
thwe hién trong mé hinh COCOMO model [1]. M6t tiép can khac la diéu chinh kich thwéc
cla hé théng dua trén cac théng sb (parameters), nhw da dwoc thuc hién trong Diém

chtre nang (Function points)[7].

Trong tiép can tir dwéi 1én (bottom-up approach), trwéce tién, ban thwe hién cac wéc luwong
cho cac phan cla dy an va sau dé wéc tinh cho tng thé dw an [1]. Tic 1a, wéc lwong
tbng thé clha dy an dwoc suy ra tr cac wéc lwong cla cac bd phan cia nd. Mét tiép can
tir dwdi 1én dwoc goi la wéc lwong dua trén cac hoat dong (activity-based estimation).
Trong chién lwvgc nay, truéc hét cac hoat ddng chinh duoc liét ké ra, va sau doé nd luc cho
tirng hoat dong dwoc woce lwong. T nhivng wéc lwong nay, ban thu dwec nd Iwc cho toan

b6 dw an.

Tiép can tiép can tlr dwdi lén wéc lwong truc tiép (wdc lwong ngay) nd lwe; mot khi dw an
dwoc phan chia thanh cac cong viéc/nhiém vu nhé hon thi viéc wéc lwong truc tiép nd lwc
can thiét cho chang la diéu co thé. Mac du kich thwdc déng mét vai trd quan trong trong
viéc xac dinh cac nd lwc cho cac hoat déng trong mét dw an, nhung loi thé cia tiép can tw
dwai 1én la nd khéng can wéc lwong kich thwée cho phan mém. Thay vao dé, né doi hoi
mot danh sach cac cdng viéc/nhiém vu trong dw &n - cé thé duwoc chuan bi dé dang hon.
M6t rdi ro clia tiép can tir dwéi 1én 1a ban c6 thé bd qua mot sb hoat ddng quan trong trong
danh séach cac coéng viéc/nhiém vu. Khi nd luvc dwoc wéc lwong tryc tiép cho cac cong
viéc/nhiém vy, khé c6 thé wéc lwong cho cac cong viéc/nhiém vu vé quan ly, chang han
nhw quan ly dy an trong sudt chu ky sbng, day la cac céng viéc khdong duoc xac dinh rd

rang nhw cai dat ma ho&c kiém thie.

Ca hai tiép can tlr trén xudng va ti dwdi 1én diéu can cac théng tin vé dy an: kich thwéc
(abi vai tiép can ti trén xubng) va mét danh sach cac cong viéc/nhiém vu (d6i véi tiép can
tor dwédi 1én). Bang nhiéu cach, nhitng tiép can nay co thé bd sung cho nhau [1]. Ca hai
loai wéc lwong sé cho két quéd chinh xac hon néu théng tin vé dw an cé duoc biét nhidu
hon. Vi du, wéc lwong kich thwéc tir cac yéu cau & mire cao (high level requirements) thi
khé hon nhiéu wéc lwong kich thwéc khi da thiét ké (design) xong, va tham chi sé dé

dang hon va chinh xac hon khi mé (code) da dwoc phat trién. Nhw vay, dd chinh xac cla
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woc lwong phu thudc vao thoi diém ma tai do nd lwc wéc lwgng, va dé chinh xac sé tang

khi c6 thém théng tin v& dw an dwoc biét.
4.1.2 Uéc lwong thoi gian biéu (Estimating Schedule)

Sau khi né lyc da dwoc biét hodc da dwoc an dinh ¢b dinh (fixed) ngay tlr dau, cac thoi
gian biéu khac nhau (ttrc 1a khoang thei gian dé& hoan dy an) cé thé tinh dwoc tinh, tly
thudc vao sd nhan sw (ngwdi) duwoc dua vao dé thuc hién dw an. Vi du, déi véi mot dw an
c6 nd lywc wéc lwong 1a 56 thang-ngudi (person-months), dw an cé thé hoan thanh trong
vong 8 thang véi 7 ngwdi. N6 cling c6 thé hoan thanh trong vong 7 thang véi 8 ngudi, va

khoang 9 thang v&i 6 nguoi.

Tuy nhién, nhan lwc (manpower) va sé thang (months) khéng hoan toan c6 thé dwoc hoan
ddi cho nhau trong mét dw an phan mém [8]. Vi du, trong vi du & day, mét thdi gian biéu 1
thang véi 56 ngudi thi khdng thé mac du lwong nd luc “bang” véi lwong nd lwong dwoc
can. Twong tw nhw vay, khéng ai cé thé thyc hién dy an trong 28 thang véi 2 ngwdi. Noi
cach khac, mét khi nd lwc nay da dwoc an dinh, ban c6 thé dat dwoc sw linh hoat trong
viéc thiét 1ap thoi gian biéu thich hop véi nhan sy cta dy an. Tuy nhién, sw linh hoat nay
khong phai la khdng co gi6i han, thyc té nay da dwoc chirng minh bang di liéu, két qua
cho thdy rang khéng cé phwong trinh don gidn nao pha hop dé dién ta méi quan hé gitr
nd lwc va thdi gian biéu. Sw that nay da dwoc chirng minh bang dir liéu thwe nghiém, két
qué cho thay rang khéng cé phwong trinh don gidn nao cé thé ph hop (Ilam vira khit) cho

mdi quan hé né lwc va thoi gian biéu [9].

"Kéo dai" thoi gian biéu ra thi d&, ban chi can s dung it ngwdi hon (méc du cac dw an co
thé khong con nhiéu gia tri néu phai dwoc thye hién trong mét khodng thdi gian dai hon).
Tuy nhién, nén th&i gian biéu lai thi khéng dé. Nhw mét vi du ré rang da dwoc dua ra
trudc day: Ban khong thé nén thdi han dé& hoan thanh cla mét dw an 56 nguwdi-thang
xudng con 1 thang bat k& ngubn nhan Iwc ban st dung nhw thé nao. Va, néi chung, nén
thoi gian biéu lai vwot quéa nhivng gi 1a "binh thwong" sé lam tang sb lwong nd lwc, tic 1A
sé can nhiéu ngay cdng hon so vai thi wu can thiét, ban c6 thé lang phi, lam lai (rework)

nhiéu hon, v.v.

C6 vai tiép can thdo luan vé tac dong cla viéc nén thdi gian biéu 1én nd Iwc tbng thé. Tuy
nhién, dé danh gia tac dong nay, trwdc tién ban phai xac dinh dwgc mét thdi gian biéu

binh thwdng cho dy an.
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Mét phwong phap dé xac dinh thoi gian biéu binh thuong (normal or nominal schedule) la
s dung mét ham thich hop dé xac dinh n6 tlr né lwc. M6t trong nhivng phwong phap dé
xac dinh ham nay la nghién ctu cac mau di liéu tr cac dw an da hoan thanh. Vi du, ban
c6 thé c6 dwoc mot biéu dd (scatter plot) d& phan tan cac dw an da hoan thanh theo nd
lwc va thoi gian biéu cia mdi dw an va sau do xac dinh médt dwong cong hdi quy
(regression curve) vira khit nhat cho biéu dé phan tan nay. Budng cong nay thwong la phi
tuyén (nonlinear) vi th&i gian biéu khéng phat trién tuyén tinh (linearly) véi né lwe. Sau dé,
ban c6 thé sir dung phwong trinh clia dwdng cong nay dé xac dinh thdi gian biéu cho dyw
an ma nd lyc cha no vira duwgc wdce lwong. CO nhiéu md hinh khac nhau thuc hién theo

phwong phap nay, va cubn sach ciia Boehm da tom tat cac mé hinh nay [1].
4.2 YOC LUONG NO LYC

O Infosys, wéc lwgng thuwong dién ra sau giai doan phan tich (analysis). Twc la, khi nguoi
quan ly dw an wéc lwong nd lwe, cac yéu cau (requirements) da dwoc hiéu rd rang. Cac
quy trinh nghiép vu (business processes) dwoc t chirc dé hd tro phwong phap nay. Vi du,
giai doan yéu cau (requirement phase) déi khi dwoc thwe hién nhw mét dw an riéng biét

v&i dy &n phét trién phan mém.

O Infosys, nhiéu phwong phap wéc lwong da dwoc dé xuét, vai trong sb dé dwoc thdo
luan & day. Nguwoi quan ly dw an cé thé lua chon bat ky phwong phap wéc lwong nao
mién 14 n6 thich hop véi tinh chéat cong viéc. D6i khi, nguwdi quan ly dw &n ¢ thé thyce hién
wéc lwong bang cach st dung nhiéu phwong phap khac nhau, dé xac nhan (validate) do
chinh x&c cla mét wéc lwong dwoc lam bédi mét phwong phap chinh nao dé hoac dé giam

rdi ro, dac biét 1a khi khéng c6 nhiéu di liéu qua khir cla dw an twong tu.

4.2.1 Tiép can wéce lwong tir dwdi 1én (Bottom-up estimation
approach)

Bé&i vi loai clia cac dy an thwe hién tai Infosys thi rat khac nhau, tiép can tir dwdi lén duoc
wa thich va dwoc khuyén khich. Céng ty st dung phwong phap don vi cong viéc (task unit

approach), méc du mét sé han ché cda chién lwgc nay da dwoc khdc phuc théng qua viéc

st dung cac dir liéu quéa khir va baseline vé kha nang cla quy trinh (xem Chwong 2).
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Trong phwong phap don vi cdng viéc, ngudi quan ly dy an dau tién chia phan mém sép
dwoc phat trién ra thanh cac chwong trinh chinh (major programs) hoac don vi chwong
trinh (program unit). M&i don vi chwong trinh (program unit) sau d6 dwoc phan loai 1a
trung binh, don gidn hodc phirc tap dwa trén cac tiéu chi nhat dinh. Déi véi méi don vi
phan loai (classification unit), ngu®i quan ly dy an xac dinh mét né lyc tiéu chudn
(standard effort) can thiét dé cai dat ma (coding) va tw kiém thir (self-testing) (ca hai cong
viéc nay dwoc goi chung la né luc xay dung (build effort). N& lwc xay dwng chuan nay co6
thé dwoc xac dinh ttr di lieu qué khr cia mét dw an twong tw, tr cac huwéng dan ndi bo

c6 sén, hodc két hop nhirtng kha nang nay.

Mét khi sé lwong cac don vi (units) trong ba loai phirc tap dwoc biét va nd lwc xay dwng
da dwoc wéce lwong cho méi chwong trinh dwoc chon, sb nd lwc tbng thé cho giai doan
xay dung (build phase) cta dy an sé dwoc biét. T né lwc xay dwng (build effort), né lwc
dwoc can cho cac giai doan va cac hoat dong khac sé duoc xac dinh bang mét ty & phan
tram ca nd lwc cai dat ma. Dwa vao baseline vé kha nang cla quy trinh (process
capability baseline) hodc co s& di liéu quy trinh (process database), phan phdi nd lwc
trong dw an dwoc biét. Nhai quan ly dy an st dung ty 1& phan phdi nay dé xac dinh cac nd
lwe cho giai doan va cac hoat ddong khac nhau. T nhivng wéc lwong nay, né lwc tbng thé

cho dv an dwoc biét.

Phwong phap nay da st dung mét hén hop cda kinh nghiém va di liéu mét cach hop ly.
Néu khéng c6 sdn di¥ liéu pht hop (vi du, néu ban dang bat dau mét kiéu dw an mai), ban
c6 thé woc lwong nd lwe xay dwng dwa theo kinh nghiém sau khi ban phan tich (analyze)
dw &n xong va khi ban biét sé lwong cac don vi chwong trinh khac nhau. Vé&i cac wéc
lwong da co sén, ban c6 thé wéc lwong cho cac hoat ddng khac nhau bang cach st dung
di liéu vé ty I& phan phdi nd lwc cha cac dy an trong qua kher. Chién lwoc nay cé kha
nang tinh dén céac hoat ddng ma ching thuwong kho dwoc liét ké ra & giai doan dau cda dw
an; khi thwe hién phan phéi nd lwc cho mét dy an, loai "khac" thuwong duwoc st dung dé

thwc hién cac cong viéc/nhiém vy linh tinh.
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Quy trinh (tha tuc) wéc lwong co thé dwoc tom tat theo trinh tw cac bwéc nhw sau:

. Xac dinh cac chwong trinh trong hé théng va phan loai ching la don gian, trung
binh, ho&c phic tap (S/M/C). Cang nhiéu cang tét, hdy s dung cac dinh nghia

chuén da dwoc cung cép hodc cac dinh nghia clia cac dw an trong qua khi.

Néu mét baseline riéng (project-specific baseline) cla dy an ton tai, hay tinh ra nd

Iwc xay dwng trung binh cho cac chwong trinh S/M/C tir baseline nay.

Néu baseline riéng clia dw an chwa ton tai, hay st dung: loai dw an (project type),
cong nghé (technology), ngdn ngi¥ (language), va cac thudc tinh khac dé tim kiém
cac dy an twong ty (similar projects) trong co s& di¥ liéu quy trinh. Hay st dung

di liéu tlr cac dw an nay dé xac dinh nd lwc xay dwng cho cac chwong trinh S/M/C.

Néu khong c6 dw an twong tw tén tai trong co sé& di liéu quy trinh va ciing khéng
c6 baseline riéng cta dy an, hay st dung nd lwc xay dwng trung binh cho cac
chwong trinh S/M/C tir baseline chung vé kha ndng quy trinh (general process

capability baseline).

S dung cac yéu tb rieng cla dw an (project-specific factors)* dé tinh chinh cac nd

Iwc xay dwng cho chuwong trinh S/M/C.

. Tinh ra tbng nd lwc xay dwng bang cach st dung nd luc xay dwng cla cac chuwong
trinh S/M/C va dém ching.

S dung ty 1& phan phdi né lwc dwoc dua ra trong baseline vé kha nang hodc trong
cac dy an twong tw trong co s& dir liéu quy trinh, wéc lweng nd lwe cho cac cong

viéc/nhiém vu khac va né luc tong.

. Tinh chinh lai cac wéc lwong dwa trén cac yéu tb riéng clia dw an (project-specific

factors)".

Tha tuc nay st dung co s& di liéu quy trinh (process database) va baseline vé kha nang

quy trinh (process capability baseline), dwoc thdo luan trong Chwong 2. Nhw da dé cap

trudc day, néu nhiéu dy &n c6 cung mét loai dang dwoc thwe hién, ban cé thé xay dung

mot baseline vé khd ndng cla dy an (project-specific capability baseline). Mét baseline

nhw vay la twong ty nhw cac baseline chung (general baselines) nhwng chi st dung di
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liéu tr vai dw an cu thé. Céac baseline nay da dwoc nhan thay |a tét nhat dé wéc lwong nd
lwc cho mét dw an méi cé cung loai d6. Vi thé, ching dwoc wa thich khi dwoc si dung

cho woc lvgng.

B&i vi nhiéu yéu té khac nhau c6 thé anh hwdng dén lwong nb lwe can thiét cho mét dy an,
diéu quan trong khi lam wéc lwong 1a ban phai xac dinh dwoc cac yéu td riéng cha du an
(project-specific factors). Thay vi phan loai cac tham sé ra thanh cac mic khac nhau va
sau do6 xac dinh miéc d6 &nh hwéng lén lwong nd lwc dwoc can, phwong phap dwoc néu
ra & day cho phép ngwdi quan ly dw an xac dinh tac déng cla cac yéu td riéng cha dy an
lén wée lwong. Ngudi quan ly duw an cé thé thye hién diéu chinh bang cach st dung kinh
nghiém cla ho, kinh nghiém cta cac thanh vién trong nhém, hoac dir liéu tir cac dy an

dworc tim thay trong co sé& dir liéu quy trinh.

Lwu y rang phwong phap phan loai cac chwong trinh ra thanh vai loai va st dung sé nd
lwe xay dwng trung binh cho méi loai dwoc &p dung dé thuc hién wéc lwong nd luc tbng
thé. Tuy nhién, khi lap k& hoach chi tiét, nguwoi quéan ly dw an phan céng médi don vi kich
thwédc cho mét thanh vién cla nhém dé cai d&t ma, va thoi gian cho cac hoat déng - dac
trung clia moét don vi kich thuwéc sé dwoc ghi nhan xem né c6 can thoi gian nhiéu hon

hoac it hon so v&i trung binh.

4.2.2 Tiép can wéc lwong tir trén xubng (The top-down estimation

approach)

Gibng nhw bét ky tiép can tl trén xudng, tiép can & Infosys bét dau véi mét woc lwong
kich thwéc cha cac phan mém diung cac DBiém chirc ndng (Function points). Cac Diém
chirc ndng c6 thé dwoc dém bang cach st dung cac quy tdc dém Diém chirc nang chuan.
Ngoai ra, néu kich thuéc dwoc wéc lwong bang LOC, né cé thé dwoc chuyén dbi thanh

cac Piém chirc nang.

Ngoai wéc lwong kich thudc, tiép can tw trén xudng doi hdi phai wéc lwgng nang suét
(productivity). CAc tiép can co ban la bat dau véi cac mirc nang suét (productivity levels)
clia cac dy an twong tw (div liéu da c6 sén trong co sé& di liéu quy trinh) hodc vaéi sb liéu
nang suat chuan (standard productivity figures) (ma dir liéu vé né da co sén trong baseline
vé kha nang cla quy trinh), va sau d6 phai diéu chinh lai cdc mdc nay, néu can thiét, dé

phu hop véi duw an dang dwoc wéc lwong. Uédc lwong nang suat sau d6 duoc st dung dé
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tinh ra né luc téng thé. T nd lwc tdng thé, nd lwc cho cac giai doan khac nhau dwoc wéc
lwong bang cach st dung cac bang phan phéi ty 1& phan trdm. Nhw trong tiép can twv dwoi
lén, nhirng phan phdi nay c6 thé thu dwoc tir co s& dir liéu quy trinh hodc baseline vé kha

nang quy trinh (capability baseline).

Dé tom tat, tiép can tong thé dé thuc hién wéc lwong tir trén xubng bao gbm cac budc

sau day:
1. Udc lwong kich thwéc tbng cdng cla phdn mém béng cac Diém chirc nang.

2. S dung céc di liéu vé nang suét tlr baseline vé kha ndng cla dy an, tir baseline
vé kha nang cla quy trinh, hodc tr cac dy an twong tw, stra chira lai cdc muic

nang suét cho phi hop véi dy an dang duoc wéc luvong.
3. Cé dwoc nd lwc tbng thé ctia dw &n tir nang suét va kich thuéec.

4. Tinh chinh lai wéc lwong, c6 xem xét dén mirc dd anh hwdng cla cac yéu té riéng

cta du an.

5. S dung di liéu vé phan phdi né luc tr baseline vé kha ndng cla quy trinh hodc

tlr cic dy an twong ty dé worc lwong né lwe cho cac giai doan khac nhau.

Ciing gibng nhu tiép can tr dwéi lén, tiép can tw trén xubng ciing cho phép tinh chinh lai
két qua woc lwong bang cach st dung cac yéu td riéng ciia dw an. Sy cho phép nay
(khéng thye sy dinh nghia cac yéu té nao) bao hiéu rdng méi dy an la duy nhét va co thé
c6 vai yéu tb dac trung — co thé khéng c6 mat trong cac dw an khac. Khong thé liét ké ra
nhirng yéu td dac trung nay hodc 1ap md hinh mét cach hinh thirc vé sy dnh huwéng cia
chung 1&n nang suét. Do d6, hay dé cho ngudi quan ly dw an quyét dinh cac yéu tb nao

can dwoc xem xét va ching sé anh hwéng 1én dy an thé nao.

4.2.3 Phwong phap Piém trwéng hop stv dung (The Use Case

Points approach)

Phwong phap Biém trwéng hop siv dung (use case points) dwoc ap dung tai Infosys dwoc
dwa trén phwong phap tlr Rational va n6 twong tw nhw phwong phap Diém chirc ndng
(Function points). Phwong phap nay co6 thé dwoc ap dung néu cac trwdong hop siv dung

(use case) duwoc dung dé dac ta yéu cau (requirement specification).
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Mt sé tip ngir can dworc hiéu trwéc khi thwe hién wée lwong:

- Phan mém la nhitng chwong trinh diéu khién cac chirc nang phan cirng va hwéng

dan phan cirng thuc hién cac tac vu ctia minh.

- Trwong hop st dung (use case) la mot tap hop cac giao dich gitra hé théng phan
mém v&i cac tac nhan bén ngoai hé théng nham dat dwoc mét muc tiéu s dung
nao dé cla tac nhan. Mot trwéng hop st dung mé td mét hodc nhiéu tinh hudng

st dung xay ra khi tac nhan twong tac véi hé théng phan mém.

- Giao dich (transaction) 1a mét chudi cac hanh déng cé tinh chéat twong tac gitra tac
nhan va hé théng phan mém. Kh&i dau cta chudi hanh déng nay la mét hanh
dong tw tAc nhan téi hé théng. Két thic cha chudi hanh déng nay la mét hanh

dong nguwoc tré lai cha hé thdng 1én tac nhan.

- Biéu d6 trwong hop st dung (use case diagram) ding mé ta cac tac nhan va két
ndi gitra tAc nhan va&i cac trwdng hop st dung nhdm miéu t& chérc ndng ma phan
mém cung cap.

- Téc nhan (actor) la nguwoi hay hé théng bén ngoai twong tac, trao dbi théng tin véi

phan mém.
Cac bwéc co ban cua phwong phap nay nhw sau:

1. Tinh gié tri diém cac tac nhan TAW: Dung Béng 4.1.a dé tinh gia tri diém céc tac

nhan.

Bang 4.1a. Bang tinh toan diém cac tac nhan (actors) twong tac,
trao dé6i thdng tin véi phan mém

TT | Loai Actor M6 ta ?]T];?]C DI:)e: t‘;ganthe'g:]g
1 Don gian Thudc loai giao dién clia chwong trinh ? ?
2| Tungum | G0 deniuono e tese i | 2 .,
3 Phurc tap Giao dién db hoa ? ?
Cong (1+2+3) | TAW (gia tri diém céac tac nhan) ? ?
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Ghi chu:
- Loai don gidan: Mot may tinh v&i giao dién lap trinh teng dung API.

- Loai trung binh: Hoac la giao dién nguwdi - may qua “command line” hoac thdng
qgua mot giao thirc nao dé nhwng khdng cé 1ap trinh qua API.

- Loai phirc tap: giao dién ngwdi - may qua GUI (giao dién db hoa).
Diém cla twng loai tac nhan (don vi tinh: diém) dwoc xac dinh theo cong thic:

DPiém cua tirng loai tdc nhan = Sé tac nhan x Trong sé

Trong do: Trong sé dwoc qui dinh nhw sau:
TT Loai Actor Trong sé
1 Bon gian 1
2 Trung binh 2
3 Phure tap 3

2. Tinh gia tri diém cac trwong hop str dung TBF: Phan loai tirng trwdng hop st
dung 1a don gian, trung binh, hay phic tap. Co s& cla sw phan loai nay la sb
lwong giao dich (transaction) c6 trong mét trwdng hop s dung, bao gbm ca cac
kich ban (scenarios) phu. Mét giao dich dwgc dinh nghia la mét tap hgp nguyén td
(atomic) cua cac hoat dong dwgc hoac thwc hién hoan toan hoac khéng gi dwgc
thwe hién. Bang 4.1b trinh bay cach phan loai do phirc tap va trong sé cla truwdng
hop str dung. M6t trwdng hop str dung don gidn c6 3 hoac it hon 3 giao dich, mét
treong hop st dung trung binh c6 4-7 giao dich, va mét trwong hop st dung phirc
tap ¢6 hon 7 giao dich. Mét trwéng hop st dung don gidn dwoc gan trong sb 1a 5,
mot trwong hop st dung trung binh dwoc géan trong sb la 10, va st dung mét

trwdng hop phire tap dwoc mot trong sb 1a 15.

Bang 4.1b. D phirc tap cua trwéng hop st dung va trong sé

Loai trwéng hep stp dung (Use Case type) | Sé giao dich (No of transaction)| Trong sé

Bon gian (Simple) <=3 5
Trung binh (Medium) 4-7 10
Phtre tap (Complex) >7 15
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Téng (d4 dwoc gan trong sd) cla tat ca trwong hop s dung trong ng dung
(application).Ttre 1a, di véi méi trong ba loai phirc tap, trwdce tién ban tinh tich cta
sb trwong hop st dung ctia mét loai phirc tap véi trong sb twong ng véi loai
phirc tap d6. Téng cla ba tich nay |a Gia tri diém cac trwéng hop st dung TBF cho

(ng dung. Dung Bang 4.1.c dé tinh diém cac trwéng hop st dung.

Bang 4.1c. Bang tinh toan diém céc trwdng hop st dung (use-case)

1 Bon gian ? ?
2 Trung binh 2 5
3 Phtrc tap ? ?
(f+()2n+93) TBF (diém cac trwong hop str dung) 2 -

Diém cua tirng loai trwéng hop st dung dworc tinh theo cong thire:

biém cuatingloai _ Sétrwonghopste y  Trong sé
trwong hop sv dung
dung

3. Tinh gia tri Diém trwong hop str dung trwéc khi hiéu chinh UUCP (unadjusted

use case points) nhw sau:

UUCP = TAW + TBF

4. Tinh Hé sé phurc tap vé ky thuat - 