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Phan tich yéu cau phan mém

Lecture 01 — Céng nghé yéu cau
Chat lugng = Pap @ng muc tiéu

] Cong nghé phin mém cé mit khap moi noi

% Tac dong rat gan dén tat ca cac khia canh trong cudc song

%  Nhung cac kinh nghiém ciia chiing ta trong ky thuat phan mém thi thwong gip han ché
7 Phan mém dwoc thiét ké nhim mt muc dich nao dé

% Néu n6 khong thuc hién tot thi hoic la :

> ...nguoi thiét ké khong c6 sw thau hiéu mdt cach diy dit muc dich
> ...hodc chiing ta dang sir dung phan mém cho muc dich khéc véi du dinh ban dau

%, Phan tich yéu cau nhim xac dinh chinh xdc muc dich nay
% Viéc hiéu khong day di vé muc dich din dén chat lwong phan mém kém
'] Muc dich dwgc tim thiy tir cac hoat dong ciia con ngwoi
% E.g. Muc dich ciia hé thong ngan hang dén tir cac hoat dong kinh doanh ciia ngin hang
va nhu cau tir nhirng khach hang cua ho (e.g. ATM, ...)
%  Muc dich thwong phire tap




Phan tich yéu cau phan mém

Thach thie nam & dau ?

@

Application Domain M@m r Machine Domain
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Phéan tich yéu cau phan mém

H¢ thong nao thi “mém”?

1 Céc thanh phan phin mém cung loai
%  E.g. Cac chirc niing 16i trong hé diéu hanh, dich vu mang, tang trung gian
(middleware), ...
% Cé quan hé vé mit chirc ning on dinh, xac dinh béi cic giao dién ky thuit
%  Nhung chi y rang nhirng hé thong nay vén chiju tac dong béi hoat dong
cia con ngwoi >  E.g. khai niém cia mot ‘file’, m¢t ‘URL’, etc.

1 Cac hé thong quan 1y (Control Systems)
% E.g. diéu hanh quy trinh bay, diéu hanh tién trinh cong nghiép, ...
%  Hau hét yéu cau dwoc xac dinh béi cac quy trinh tw nhién dé diéu hanh
%  Nhung chi y rang cic cach thirc giao tiép thi thwong mang tinh quyét dinh
> E.g. cac tai nan phat sinh khi hé thong khong wng xir theo cach thirc mong doi
(Tau vu tru Arian 5 - France)

1 Cac hé thong thong tin (Information Systems)
% E.g. tw dong héa vin phong, phan mém nhém (groupware), web services, phan
mém ho trg kinh doanh,...
% Cac hé thong nay khong thé tach riéng khéi cac hoat ddng ma ching hd tro
% Thiét ké ciia phan mém ké thira trén thiét ké ciia hoat dong con ngwoi
> Phan mém va hoat dong con ngwoi dong thiét 1ap




Phan tich yéu cau phan mém

Dinh nghia RE (Requirements Engineering)

Khong phai m¢t thoi
ky hay mgt giai doan !

Truyén dat rat quan
trong khi phan tich

Chat lwong nghia la
dap irng muc tiéu.
Khong thé néi diéu gi
vé chat lwgng trir khi
ban hiéu ré muc tiéu

/

Can nhan dang tit ca
cac doi tac — khong
chi la nguoi dung va

//

Requirements Engineering (RE) 1a mot
tap cac hoat dong li€én quan t61

_~ viéc xac dinh va truyén dat

han mém

/

chuyén nghi€p, trong linh vuec ma

muc tiéu ciia mot hé thong p

ching duoc st dung. O day, cac hoat
dong RE nhu 14 ciu ndi gitra
cdc nhu cau trong thwe té cua
nguot dung, khach hang, va nhirng
L (rng vién khac c6 anh huong dén mot
hé thong phan mém, va nhirng kha ~J
nang va co hoi dugc tao ra bdi nhitng

k¥ thuat phan mém chuyén nghiép

Nguoi thiét ké can
biét hé thong sé
dwgc str dung ¢ dau
__» va nhu thé nao?

Yeéu cau la mot
phan cida ... nhu
—¥ cau la gi ???

Va mot phan caa
... N0 thue hién
dwgc gi 7??

\

khach hang !




Phéan tich yéu cau phan mém

Hau qua cua sai sot

7 Gia dé stra chira 15i
&, Mot tién trinh phat trién phan mém dién hinh bao gom:
Phan tich yéu cau = Thiét ké phan mém = Lap trinh = Kiém thir sy phat trién
= Kiém thir sw chap thuin = Vén hanh
% Gia sira 16i ngay cang tiing vao thoi diém phat hién chiing trong tién trinh
> E.g. Mot 16i vé phan tich yéu cau dwoc tim thay phai tra gia 100 lan cao
hon 16i chuwong trinh.

1 Nguyén nhan du an that bai
%, Thong ké cac du 4n phin mém US ciia nhém Standish:

Top 3 success factors:
1994 1998 1)  User involvement
Successiul 16% 26% gl gﬁmsti‘;emﬂﬂnagmet f nt_EUPF'ﬂg
r ment of requiremen

e S T::lp 3 factors leading to failure:
Cancelled 31% 28% 1)  Lack of user input

2) Incomplete requirements & specs

3) __Changing requirements & specs




Phéan tich yéu ciu phan mém

Hau qua cua sai sot

1 Nguyén nhan dw an that bai

T Standish Group (US Software) khao sat 350 cong ty véi hon 8000 dy 4an
phan mém.

Yéu cau khong hoan chinh (13.1%)
Thiéu sw hop tac ngwoi dung (12.4%)
Thiéu tai nguyén (10.6%)

Mong muon phi thuc té (9.9%)

Thiéu hd tro phap ly (9.3%)

Thay d6i yéu cau va dic ta (8.7%)
Thiéu hoach dinh (8.1%)

Hé thong khong can dén nita (7.5%)

XN A PN




Phéan tich yéu cau phan mém

Hau qua cua sai sot
1 Kién nghi

% L6i yéu ciu (requirements errors) co thé phal tra gia dat neu chung
khong dwoc phat hién va sira chira sém trong tién trinh phat trién.

% Bao cao cua Boehm va Papaccio (1988) cho thay woc lwong gia tri tiéu
ton cho Vlec phat hién 16i & cac giai doan ciia mét tién trinh phat trién
phan mém nhu sau :

Phan tich yéu cau (18) = Thiét ke (58) = Lép trinh (10$)
= Kiém thir (20$) = Trién khai hé thong (>2009)

> Can danh thoi gian dé tim hiéu k§ van dé trong linh vwe ciia ching va
thu thap yéu cau that chinh xac trong giai doan dau tién.




Phan tich yéu cau phan mém

Muc tiéu cua Phan tich yéu cau ?

- Diém bit dau

%, Tap trung chi ¥ ring c6 mot “van dé” can dwoge giai quyét
> e.g. khong bang long voéi trang thai hién tai ciia cong viéc
» e.g. mot co hoi kinh doanh méi
> e.g. mt co hdi dé tiét kiém chi phi, thoi gian, tai nguyén sir
dung, etc.

%, Nha phan tich yéu ciau la mét tic nhén ciia sw thay doi




Phéan tich yéu cau phan mém

Phén tich yéu cau can dat dworc gi?

1 Pinh nghia dwoc “van dé” :

% (Which) Van dé nio can dwgc giai quyét ? (Xac dinh ranh gioi van dé - Boundaries)
% (Where) Van dé ¢ dau ? (Hiéu ngir canh/ pham vi van dé - Context/Problem Domain)
%, (Whose) Van dé ciia ai? (Pinh nghia Ddi tic - Stakeholders)

%, (Why) Tai sao can giai quyét? (Pinh nghia Muc tiéu ddi tac — ‘stakeholders’ Goals)
%, (How) Hé thong phan mém sé hd tro nhuw thé nao? (Thu thap Kich ban - Scenarios)
%, (When) Khi nao cin phai giai quyét ? (Pinh nghia cac rang budc phat trién

- Development Constraints)
%, (What) Piéu gi ngin chin viéc gidi quyét ching? (Pinh nghia tinh kha thi va
do rui ro - Feasibility and Risk)
7 La chuyén gia trong pham vi ciia van de.




Phan tich yéu cau phan mém

Mt s6 khao sat vé RE

| RE khong cin thiét phai theo mot tién trinh tuan tu:

G Khong can phai viét mo ta van dé truéc mo ta giai phap

> Viét lai mot mo ta van dé c6 thé glup 1ch 0 cac giai doan phat trién
& Céc hoat dong RE tlep tuc xuyén sudt tién trinh phat trién

1 Khai bao van dé sé khong hoan hio
% Céac mo hinh RE thi chi gan ding véi thuc te

> Sé& chira sy thiéu chinh x4dc va khong nhat quan
> S€ bo st mot so thong tin.
> Cac nha phan tich lu6én lam giam bt nhikng rui ro sé c¢o trong van deé thuec...

"1 Viéc hoan chinh mét sur diic ti c6 thé khong mang lai loi nhuén
&  Phan tich yéu cau c6 gia ciia n6

&  Poi v6i nhirng du an Khac nhau, cin bang lgi nhuan ciing khac nhau
1 Khai bao van dé khong khi nao dwoc xem la co dinh

%, Thay d6i thi chic clgz"m’sé Xay ra, va vi thé phai du kién (E.g...) truéc
S D6 sé 1a mot cach dé ket hop chat ché cac thay doi mot cach dinh ky

10



Phan tich yéu cau phan mém

Mot van dé duwgc mo ta
1 E.g. “Ngan chan vi€c truy cap trai phép twr cac may tinh”

pomain

students

intfruders
password files

sysadmins

password signed memory management
allocation
process  forms cache contents

stickies with
passwords on

secure sockets

1

thingz the machine things private
cannct obzerve thingz to the machine

11



Phén tich yéu cau phan mém

Yéu caula gi ?

Application Domain Machine Domain

7 Dac tinh linh vec (Domain Properties D)
&  Nhirng thir co that trong linh vue wng dung cho du chiing ta cé thiét ké hé
thong du dinh hay khong

7 Céac yéu cau (Requirement R)

%, Nhitng thir trong linh vue ng dung ma chiing ta mong muén tré thanh hién
thue bang cach thwe hién hé thong du dinh

> Rt nhiéu trong chiing bao gom cac hién twong ma may tinh khong thé truy
cap duoc.

(1 Swu dac ta (Specification S)

%, Lasw md ta cac hanh vi ma chwong trinh phai lam dé dap @ng cac yéu ciu
> C6 thé chi dugc viét trong thuit ngir ciia sw chia sé cac hién twong!

12



Phan tich yéu cau phan mém

Dap wng voi muc tieu ?

"] Hai tiéu chuan kiém tra tinh chinh xac (verification)

% Chuong trinh (Program) thwe hién trén mét may tinh (Computer) cu
the dap wng vai dac ta (Specification)

& Pic ta (Specification) dwoce cho trong thudc tinh ciia linh vue
(Domain properties) thoa man cac yéu cau (Requirements)

"] Hai tiéu chuan kiém chirng sw hoan thién (validation)
%, Chiuing ta da xem xét (va hiéu) tat ca cac yéu cau (Requirements)
quan trong?

% Chung ta di xem xét (va hiéu) tat ca cac thuoc tinh linh vuec(Domain
properties) lién quan?

13




Phén tich yéu cau phan mém

Vidu

& Requirement R:

> “Phan lwc chi cé thé xay ra khi may bay dang chay trén dwong
bang”
 Domain Properties D:

> Xung lwe banh xe xay ra khi va chi khi cac banh xe bat ra

» Cac banh xe bat ra khi va chi khi no chay trén duwong bang
& Specification S:

>?Phén lwe c6 thé xay ra khi va chi khi ¢é xung lwe banh xe
1 Kiém tra

% Phan mém cho may bay, P, thwe thi trén may tinh trong buong lai cia
may bay, C, co6 hoan toan chinh xac nhw dac ta, S?

%, S, trong ngir canh ciia gia thuyét D, c6 dap Gng R?

1 Kiém chung

% Gia thuyét ciia chung ta, D, vé linh vue c6 thit chinh xac? Co thiéu gi
khong?

% Yéu cau, R, c6 that sw can thiét? Co thiéu gi khong?

14



Phan tich yéu cau phan mém

Mot vi du khac

' Requirement R:

L, “Co sé dir liéu chi cé thé dwge truy cip béi nhitng ngudi c6 quyén”

' Domain Properties D:

%  Nhitng nguoi c6 quyén thi cé passwords

% Passwords khong bao gio dwoc chia sé véi nhirng ngudi khong c6 quyén
| Specification S:

% Truy cip vao CSDL chi dwogc chiap nhan sau khi ngwoi dung gé vao mot
password dugc cﬁp

7S+Ddin dén R

% Nhung cé liéu riang gia thuyét vé linh vy 13 sai?

15



Phéan tich yéu cau phan mém

M6 hPhan mém thi khac biét gi ?

" Phan mém thi khac!

%, Phan mém thi v6 hinh, mo ho, triru twong
» muc dich ctia n6 la cau hinh mét s0 phan cirng dé lam nhirng thi hiru ich

%, Khong cé quy luit tw nhién nao bén trong cac hanh vi phan mém
% Khong c6 cac rang budc tur nhién nao trong cac phan mém phirc tap

%,  Phan mém khong khi nao mét méi
> ...cac do do truyén thong dang tin khong dwgc ap dung

%, Phan mém hoan toan cé thé thwe hién mét cong viée Lip di Lip lai
» ...khong tao ra sy thay doi

16




Phéan tich yéu cau phan mém

Quan ly du an

'] M6t nha quan 1y du an cé thé kiém soat 4 thir:
%, Tai nguyén (cé thé ting thém tién, tién ich, nhan luc)
%, Thoi gian (c6 thé ting thoi gian, tri hodn thoi han, etc.)
%, Sin pham (c6 thé gidm chirc ning - e.g. cac yéu ciu qua ric roi)
% Rii ro (co thé quyét dinh cac rii ro nao chiap nhéan dwoc)

1 Pé thue hién diéu nay, nha quan 1y can theo déi:
L, Cong sirc — Can ton cong sirc nhicu thé nao? Tiéu hao bao nhiéu?
%, Theoi gian — Lich biéu dwgc mong doi ra sao? Con bao lau nira ?
%, Kich ¢& — Ké hoach van dé 16n nhw thé nao? Phai thiét ké ra sao?
%, Han ché — Pi tao ra bao nhiéu 16i ? Bao nhiéu lan phat hién 16i?
> Va cac 16i nay anh hwéng nhw thé nao dén chat lwong?

[ Khoi dau, mot nha quan ly can cé s danh gia dung
. va diéu d6 chi cé thé cé tir s phan tich thau dao van de.

Ban khong thé kiém soat dwoc cai ma ban khong thé do lwong !

17



Phan tich yéu cau phan mém

Cac kiéu du an

] Cac ly do khéi dau cho mot du an phat trién phan mém
% Huwéng van dé (Problem-driven): sw canh tranh, sw khiing hoang,...
%,  Huwéng thay doi (Change-driven): nhu cau méi, sw 16n manh, thay ddi doanh
nghi¢p hoac moi truong,...
Y Hwong co hi (Opportunity-driven): bung nd mot ky thuit moi,..
%,  Huwong ké thira (Legacy-drlven) mot phan ciia ké hoach truée do, cong viéc

chwa hoan thanh, .
& Green field

1 Cac ki€éu quan hé voi khach hang:

%, Customer-specific — mot khach hang véi van dé cu thé
> Co thé 1a mot cong ty khac, véi hop dong théa thuin
> Céthéla mot bo phan trong cung cong ty

& Market- based — hé thong ban ra thi trueong
» Trong mot s0 treong hop, san pham phai sinh ra khach hang
> Doi ngii tlep thi phai hanh dong nhw nhirng nguoi thay thé khach hang

S Community-based — du dinh s€ nhw mot tién ich chung cho cong dong
» E.g.cong cu nguon mé (open_ source), cac cong cu cho nghlen cuu khoa hoc
» Khach hang tai tro' (néu nha tai tro khong chiém giir két qua)

% Hybrid (két hop nhirng kiéu trén)

18



Phéan tich yéu cau phan mém

Chu ky song cua mot du an phan mém

'] Cac md hinh chu ky song

S
S

Rat hiru ich dé so sanh cac duw 4n trong ngir cinh chung

Khong dii chi tiét cho viéc hoach dinh dw an

1 Cac vi du:

& & &

Y

Cac md hinh tuan tu: Waterfall, V model

Lap ban mau nhanh (Rapid Prototyping)

Cac mo hinh giai doan: Incremental, Evolutionary
Cac mo hinh vong lap: Spiral

Cac mo hinh linh hoat (Agile Models): eXtreme Programming

[ Swr so sanh: Process Models

& Dung cho viéc nam virng va cii tién tién trinh phat trién phan mém

19



Phéan tich yéu cau phan mém

Mo hinh thac nwdc (Waterfall Model)

perceived

need

|"-.!

)

“{reg J.l*u:lw-:n*'ED

7 Quan diém phat trién:
% La mdt tién trinh ciia sy tinh
ché theo béc thang
%  Quan diém quan tri cip cao
& cap d6 1om

7 Cac van dé:
%, Cach nhin tinh v6i cac yéu
cau — 1o di kha niing bién doi
% Thiéu su lién quan ciia nguoi
dung khi dic ta dwoe viét
% Co tach biét khong thue té
ciia diic ta tir thiét ké
%  Khéng hd tro cho viée lap
ban mau, tai sir dung, etc

20
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M hinh V (V - Model)

Level of abstraction

“analyse
and
design”

“test

and
integrate”

Time




Phan tich yéu cau phan mém

Lap ban mau nhanh

Prefiminary| design buikd ﬂinluuiu_j

F"“*"'"I’F'EF""""FFEF"'""!'FE_‘)

(e

e I design code test integrate

1 Lap bian mau thi dwgc dung cho:
%, Hiéu cac yéu cau clia giao dién nguoi dung
& Xem xét cac dic tlnh cua huwong du dinh thiét ké
& Khao sat cac quy tac thyc thi cua hé thong

1 Céc van dé:

% Nhirng nguoi ding xem ban mau nhw giai phap
%, Mot ban mau chi la mét diic ta khong hoan chinh

22



Phan tich yéu cau phan mém

Cac mo hinh giai doan chu ky song

Release 1 _ Incremental development
1' design | code | fest |infegrate| O&M (each release adds more
............ , = fum:ﬁurm]i‘l.'?}
f | design | code | test |integrate| OA&M
; * design | code | test |integrate| O&M
,,,,, Y. —
l-| design | code | test |integrave| OA&M
version 1
reqts design code test | integrate | O&M
hessons .|:|!l'r‘l'i'l"
version 2
reqts deskn Coxle rest megrate Oy
[Ew-lu'rinmqr development i 3 1 ! l. I'::""r ¥
each version incorporates - -
new requi !] reqts design code Test | infegrate

23
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M6 hinh xoian oc (The Spiral Model)

Determine goals,

alternatives,
constraints

Plan

Evaluate
alternatives

and risks

Levelop

and
test

24



Phéan tich yéu cau phan mém

Cac mo hinh linh hoat (Agile Models)

1 Lap luan co s¢
S Glam rio cin vé truyen thong
» Nguoi lap trinh giao tlep voi khach hang
& Gidm tlep can nang né voi tai li€u
»  Viéc lap tai liéu thi ton kém va gidi han sir dung
%, Cé niém tin giira con nguoi
> Khéng cin thiét phai c6 caic md hinh xir Iy that
thu hit dé thuyét phuc cai sé lam!
%, Dap ung duge cho khach hang
> Hon la tap trung vao viéc ky hop dong

] Diém yéu
& Tin twéng vao tri nhé cia ngwoi 1ap trinh
> Mi Iénh c6 thé kho béo tri
%, Tin twéng vio truyén thong bang miéng
> Coé thé thiéu rd rang
%, Chap nhén duy nhat khach hang dai dién
» Cac quan diém khac nhau thi khong thé dlra ra
% Ké hoach chi lap trong thoi gian ngan
> Khong c6 tim nhin xa

E.g. Lap trinh cuwc do

( XP - Extreme Programming)
%, Thay vi viét dic ta yéu cau,
thi si dung:
» User story cards (Ban chirc ning
nguoi dung)
» Khach hang truc dién
%, Lap trinh cip déi (Pair
Programming)
%, Phat hanh nhit
> E.g. mbi 3 tuin
% Tro choi ké hoach (Planning Game)
» Chon lya va danh gia cac user story
cards vao hic bit dau mdi dot phat hanh
%, Viét ban kiém thir truéc viét code
&, Ma Iénh chwong trinh dwoc thiét ké
lap turc
& Twong tac lién tuc
> Tich hop va kiém thir ma 1énh vai
lan trong mdt ngay

25



Phan tich yéu cau phan mém

Lap trinh cwc do XP (eXtreme Programing)




Phén tich yéu cau phan mém

Két luan

"1 Hoc phan nay bao gom hau hét cac cong nghé vé yéu cau:
%, Phén tich hién trang van dé
& Khao sat hoat dong con nguoi
%, Hinh thirc hoa cac yéu cau dé giai phap phan mém cé thé dwoc thiét ké

1 Hoc phan nay thi khac véi hau hét cac hoc phan CS khac
L, N6 khong phai vé cach gidi quyét van dé dung may tinh nhw thé nao
%, N6 1a viée xac dinh cac van dé can giai quyét nhw thé nao
%, Noi dung hoc phan 1a cac hoat ddng ciia con nguoi:
>  Lam sao dé thau hiéu chiing
>  Lam sao dé dung cac k¥ thuat phan mém hd tro chiing

27




Phan tich yéu cau phan mém

Lecture 2:
Quy trinh céng nghé yéu cau
(RE - The requirements engineering)

© Khai niém
Y Quy trlnh dung dé khao sat, phan tich va kiém chirng tinh hop 1€
ciia cac yéu ciu hé thong

%  Quy trinh 1a mét tip cac hoat ddng nham din dén viéc phat sinh
dinh nghia va dac ta yéu cau.




Phéan tich yéu cau phan mém

Cac dac tinh chung

1 Quy trinh RE c6 nhiéu dang khac nhau, phu thudc vao linh
vue ing dung, cac nhén to lién quan va t6 chirc phat trién yéu
cau.

") Tuy nhién, c6 mdt sé dic tinh chung cho cac quy trinh 1a :

%, Thu thap yéu cau (Requirements elicitation)
%, Phan tich yéu ciu (Requirements analysis)
%, Kiém chirng yéu cau (Requirements validation)

%, Quan tri yéu ciu (Requirements management)




Phéan tich yéu cau phan mém

Cac ngi dung chinh

- Nghién ciru kha thi (Feasibility studies)

- Thu thap yeéu cau va phan tich
(Requirements elicitation and analysis)

- Kiém chung yéu cau hop 1€ (Requirements
validation)

5 Quan tri yéu cau (Requirements management)




Phan tich yéu cau phan mém

Cac bwodc trong quy trinh

Requirements
elicitation and

analysis

Feasibility
study

Feasibility
report

‘ Requirements
speciﬁcati
Requirements

validation

System .

| models I !

User and system
requirements

Requirements
document




Phéan tich yéu cau phan mém

Nghién curu kha thi

1 Thyc hién woe lwong nham danh gia sy dap wng cho yéu cau:
%, K§ thuit phan cing
%, K§ thuit phan mém

~ Nghién curu kha thi quyét dinh hé thong
L, C6 gia tri hiéu qua vé kinh doanh

%, Cé thé phat trién véi nhirng rang budc ngin sach hién cé

1 Phai ré va nhanh chong

1 Két qua : Bao cao kha thi (Feasibility Report)
%, Quyét dinh diéu gi 1a quan trong véi cac 1y giai chi tiét
L, Ban bao cdo vé tinh kha thi ciia hé thong
%, Tailiéu diic ta yéu ciu nguoi dung




Phéan tich yéu cau phan mém
b}

Phan tich lam r6 yéu cau

1 Qua trinh dwa ra cac yéu cau h¢ thong

%, Khio sat hé thong hién tai

%, Thio luin véi ngudi dung va cac nha trung gian tiém niing
&  Phan tich cong viéc

1 Co thé phat trién 1 hoac nhiéu mo hinh h¢ thong khac nhau
&, Giup nha phan tich hiéu rd hé thong dé dic ta

7 Ban mau co theé 1ap deé hiéu ro cac yéu cau

N

==

i @
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Tién trinh phan tich lam ro yéu cau

Dinh nghia
yeéu cau va

Pac ta

( Kiém chung )
yéu cau r

Y

Hiéu pham
vi van dé

Thu thap
Yéu cau

Dau vao
tién trinh ¢ *

y G

Y

\ Mau thuan

A

( G1a1 quyet ,

>( Phan loai )




Phén tich yéu cau phan mém

Cac hoat dong trong tién trinh

1 Hiéu pham vi van dé (Domain understanding)
1 Thu thip yéu cau (Requirements collection)

7 Phan loai (Classification)

1 Giai quyét mau thuin (Conflict resolution)

7 Sap wu tién (Prioritisation)

1 Kiém tra yéu cau (Requirements checking)




Phan tich yéu cau phan mém

Xac dinh yéu cau
- La hoat dong chuyén thong tin phat sinh trong sui")‘t tién trinh
phan tich thanh tai li€u dinh nghia tap hop cac yéu cau
- Phan anh chinh xac diéu ma ngwoi dung muon
- Tai liéu phai dworc viét dé hé thong sé dwoc hiéu béi

%  Ngwoi dung cudi
% Nhitng khach hang ciia hé thong.




Phéan tich yéu cau phan mém

« 42 A A
Dac ta yeu cau

7 Ban mo ta cac yéu cau hé thong dugc thiét l1ap nhw co sé cua
hop dong gitra khach hang va nha phat trién phan mém

% MO0 ta thit chi tiét vé yéu ciu ngwoi dung va yéu ciu hé thong

> hitu ich cho thiét ké

% MB® ta chinh xac dé nim bat ding van dé
© Viéc 1ap tai liéu nay dwgc thyc hién song song cung voi mot so
cac thiet ke cap cao khac.

- Lbi trong dinh nghia yéu cau can dwoc xem xét ki ludng.

% N6 phai dwoc sira chira theo ding van dé nay.
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Quan ly yéu cau

1 Quan 1y yéu cau la tién trinh quan 1y s thay doi ciia yéu
ciu trong sudt quy trinh cong nghé yéu cau va phat trién

hé thong

1 Yéu cau thi chac han la sé khong hoan thién va khong
nhat quan
% Cac yéu cau méi thi lién tuc phat sinh trong sudt tién trinh khi nhu cau
cong viéc thay ddi va cé sw hiéu rd hon vé hé thong dang phat trién
% Cac quan diém khac nhau c6 cac yéu cau khac nhau va diéu nay

thwong 1am phat sinh mau thuén
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Phan tich yéu cau phan mém

Két luan

1 Cac hoat djng trong quy trinh cong nghé yéu cau thi khong

don gian dé thwe hién mot cach tuin tw ma chung phai Lip di

1ap lai.

% Phéan tich yéu cau van tiép tuc trong sudt qua trinh dinh nghia va diic ta
% Cac yéu ciu m6i van con tiép tuc phat sinh trong suét tién trinh
1 Tai liéu yéu cau phai thay doi thwong xuyén va dugc dat duwai

sur kiém soat cua mot h¢ thong quan ly cau hinh

12



Phan tich yéu cau phan mém

Lecture 3:
Nghién ciru kha thi (Feasibility Study)

) Nghién ctiru kha thi la gi?
& Nghién ciru diéu gi va két qua ra sao ?

1 Cac dang dic tinh kha thi can khao sat
%, K§ thuat

%, Kinh té

% Lich biéu

Y Vén hanh

) Murc do lgi nhuan va chi phi

&  Phén tich lgi tire

%, Phén tich gia tri thuc c6

%, Phén tich loi nhuén trén von dau tw

1 So sanh cac su lwa chon
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Tai sao can nghién cuiru kha thi

7 Muc tieu:

% Chi ré viéc phat trién du 4n :

L Pé nghl cac giai phap co thé thay doi.

& Cung cap cho nha quan tri da thong tin dé biét:
» Duwanco thé thuc hién dugc
» San pham sau cung mang dén loi ich cho ngudi ding
» Can thay d6i nhitrng gi
> Co thé thay doi hoan thién khong

7 Hanh dong cua nha quan tri:
% Sau khi nghién ciru kha tinh, nha quén tri cin c6 ngay quyét dinh
“tieép tuc hay khong ?”
%, Can xem xét van dé trong mdi truong chién lwgc kinh doanh.




Phéan tich yéu cau phan mém

NoOi dung nghién ciru kha thi

'] Nhirng van dé can nghién ciru trong nghién ciru kha thi
% To chirc ciia hé thong hién hanh
& Cac van dé véi hé thong hién hanh
%, Cac muc tiéu va nhirng yéu cau khac ddi véi hé thong méi
%, Cac rang budc
%, Nhirng lwa chon c6 thé
> “Gin véi hé thong hién hanh” luén ludn 13 mot chon lya
» Cac quy trinh cong viéc khac nhau cho vié€c giai quyet van dé
> Cac cap do/kiéu tin hoc héa khac nhau cho giai phap
& Cac thuén loi va bat loi ciia mdi lwa chon

'] Nhirng van dé dé két luan:
%  Tinh kha thi ctia du 4n
% Céc lwa chon tot hon
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Thuwe hién nghién cwru kha thi

1 Duwa trén cac thong tin da co san (yéu cau gi), cac

thong tin thu thiap dwoc va viét ban bao cao.

-1 Mot s6 cau héi lién quan

% Liéu hé thong sé khong cai dit dwoc gi ?

% Quy trinh hién tai cho van dé?

% H¢ thong dwa ra nhitng hé tro' nhw thé nao ?

% Van dé gi sé dwoc tich hop?

% K¥ thuit méi nao 1a cin thiét ? Can nhirng k¥ ning gi?

% Cac hoat ddng nao can dwoc hd trg béi hé thong du dinh ?
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Khao sat hi¢n trang
| Khung “PIECES” (The PIECES” framework)
&  Hiru ich cho viéc dinh nghia hoat dng ciia van dé can giai quyét va su cap
bach cua chung.
& Performance (DP9 thuc thi)
Information (Su truyén thong)
Economy (Tinh kinh té)

Control (Sv kiém soat)

Efficiency (Tinh hiéu qua)

& & & & &

Services (Cac dich vu)
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the PIECES Framework

A checldigl for idenlifying probiems with an exisiing inlormalion sysiem.

= Padomnarcs
= Thioughput
o Fespionss Tine
» Inkormation (and Data)
& Chutpuiis
& Lack af any Informnation
Lack al fecessany inltemalion
Lack ol redewan! infomalion
Too much infarmnalion — indonmalion ovaiosd
rriprmarion that & not in a wahul formal
irriormation that & not acourals
Wlormateon That & dfcul 1o produce
Irriormation that ks not tmely 1o &S subseguont use
= Inpans
Dats & mol caplunsd
Diats & ot caplursd in Bme o be usebiul
Diata i nol accuralely caplured = containg emors
DAk s illicoull 16 caplure
Dats us captured redurdanily — same dala & caplured mane than anoe
Too much dala & capheed
Nlagal dals s capilined
= Sioeed Data
Dats @ alomad redundantly in molliphes 8&s andion databssas
Srarad dals ik nil Accirals
Dinka s mof socurg from accident or vandalsm
Diata ia rob wiall oegani 2ed
Diats & nol Nexble — Rol sasy 16 mesl new inlarmaton needs Inom skérsd dala
e Daks & ol acoess kb
® ECOngmics
& Costg
® Cashs are unknawn
= C0dls ate unFacaabe
& Cosis are foo high
= Profils
w Plaw mMAroslg can be s ionsd
# (Cuirrenl markeling can Ba impowed
# Coninal {and Security)
e Too lillke securnty of onbnl
= [nput data is not adequalely adiled
o Crims (8. A, embazziemant) ang (of Can ba) commilled &gains] the dala
& Elecs ame breached on dals of informalion = refers 0 dala of infor msation gailing
D unaulhoniad paopls
¢ Rpdundanly siored dala |5 ncorsistant in diteram las o Calabases
= Daky privacy regulaions or guidelines am beng (of can ba) viclalad
& Processing perors ane cocwming ieither by poople, machines., or soffwara)

o Dpoision: Making ofrons any oCoueing
e Tod much GOl o Saduri by
¢ Buresucralic red tape siows the sysiem
& Controls incormvenisnoe cuslomers of employ ees
v EXCESShE oINS CAiss processing delays
® EMciercy
@ Paopla, machimss, or cOMpUbers wasie ma
o Diala i redundantly mput of copesd
» Dala is redundantly processed
v Irarmahion e edund arly g eranated
@ Pagpls, machinss of compulers wasle malesialy ard suppliess
& Efort required for tns ks is axcasshea
o Maleriale sequinsd lor MEkE @ aotaidive
= SaEpaiGe
@ The syslem produces nNaccurabe resuts
@ Thi syslem produtes noondsisiend resulls
The sysiem produces ureeliable resuns
Thi sysiam & nat aasy o keam
Tha syslam & nal 885y [0 use
The sysiem is asdoward 10 uss
The sysiem is rikexitls o new o excepbional Sluabons
The syglam g ellexiode 3 change
The sysiem is incompalible with other sysiems
Tha sysiem is not coondinated wilh other sysiems

& & 3 0 0 & & 0
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4 dang khao sat tinh kha thi

JKhathivekythuat — © Kha thi vé lich biéu
3 Dy én cé theAthl.r: hién voi cac Ky % Liu c6 thé thiét ke dwge mot giai
thuat hi¢n tai khong ? phap theo ding ké hoach thoi gian ?

& K§ thuit nao sé ¢o riiro ?
%, Véi cac ky thuat hién c6 :

* Kha thi vé Kinh té (1 Khi thi vé van hanh
% Du dn c6 thé thuc hi¢n véi cic %  Khi hé thong di phat trién, né sé
rang budc vé tai nguyén hién co ? dwoc sitr dung nhw thé nao ?
% C6 nhirng ich l¢i gi ? %  Cac nguyén tic vé con ngudi va xa
hoi

% Chi phi phat trién va van hanh?
% Cé6 loi ich dang ké vé chi phi ?
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(1) Kha thi vé ky thuét

1 K§ thuat dwoc dé xuat hoic giai phap trén thue té 1a gi?

%, Hién tai ching ta c6 lam chu duoc nhitng ki thuat can thiét?

%, Chung ta c6 1am cha dugc cac nha chuyén mén vé ki thuat can thiét?
&, K§ thuat lién quan c6 da hoan chinh dé dé dang ap dung vao van dé
cua chung ta khong?

" Loai ky thuat ma chiing ta can 1a gi?
L, Mot sb cac to chire thich dung cac cong nghé tién tién (state-of-the-art)
> ...nhung tot nhat 13 dung k¥ thuét da hoan thién va da qua trai nghiém
& MOt k¥ thuat hoan thién s& ¢6 mot s6 luong 16n khach hang lam co so cho
viéc thu thap cac 16i khuyén lién quan dén van dé va cai thién chung.

1 K§ thuét can dén thi c6 sin (in house) hay khong?
& Néu ky thudt cd san: 9
» ...no co6 kha nang dé thao tac duoc giai phap?

% Neéu ky thuat khong c6 san:
» ...c0 thé tim dugc n6 hay khong?
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(2) Kha thi vé Kinh té

1 Mitc d§ quan trong c6 thé dwoc so lwong héa hay khong?
L, Rat sém khi bat dau dw an...
> Can nhic liéu van dé can giai quyét c6 dang gia khong
&, Khi dic ta yéu cau va giai phap da dwoc xac dinh...
> ...Chi phi va lgi nhuin ciia méi sw thay doi déu dworc tinh toan

1 Phan tich chi phi-l¢i nhuan (costs-benefits)
Y Muc tiéu — tra 1o cac cAu héi nhw :
> Duw an c6 dang gia dé thwe hién (i.e. loi nhuin rat cao hon chi phi)?
> Chi phi toi thiéu dé chic chin c6 thé thuc hién dwoc hé thong ?
» Sé thu duoec loi nhuan trong bao lau?
> Su thay d6i nao sé cho ra cach diu tw t6t nhat?
L Viduve nhing thw cin xem xet:
> Chon lya phan cu’ng/phan mém
» Chon lya trong so0 nhirng cach théa thuan vé tai chinh cho su thay doi
(cho thué/di thué/mua)
% Kho khin
> Loinhuin va chi phi c6 thé ciing mo hd, bi che diu va/hoic khé danh gia
> C6 qua nhiéu tiéu chuan trong pham vi thay doi
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Loi nhuan (Benefits)

Chi phi (Costs)

] Lgi nhuan hiru hinh
%, S6 lwrong hoa mdt cach nhanh chéng
thanh gia tri tién té ($)
% Cac vi du:
tang doanh thu
giam chi phi/l6i
ting so liéu nhap/hiéu qua
tang lgi nhuan trén doanh thu
str dung thoi gian lam vié€c ctia nhan
vién hi€u qua hon
] Loi nhuan vo hinh
& Rat khé s6 lwong hoa
» Nhung co thé quan trgng hon!
» Nha phan tich kinh doanh gitip wéc
lwong gia tri bang tién ($)
& Cac vi du:
» tang tinh linh hoat cta cac hoat dong
> chat lwong sin pham cao hon/dich vu
> quan hé khach hang tot
> cai thién tinh than nhan Vién’
] Lgi nhuan tich liy nhu thé nao?
% Khi nio — can cin d6i thoi gian?
% To chire & dau?

YVVYVY

1 Chi phi phat trién (OTO)

% Chi phi phat trién va budn ban:
> Chi phi cho @i ngii phat trién
> Phi tw van
> Phan mém di sir dung (mua hay thiét ké)?
> Phan cirng (mua nhirng gi, mua/thué)?
> Céc tién ich (dia diém, phwong tién truyén
thong, nguon ning lwong,...)

% Chi phi khéi tao va chuyén doi:
> Khéi tao hé thong,
> Huan luyén nhan lyc,
> Chuyén d6i ho so

1 Chi phi van hanh (on-going)

% Bao tri hé thong:
> Phan c1rng (stra chu’a, thué, dwoc cap, ),
> Phan mém (bin quyén va cic hop dong),
» Cac tién ich

U Nhin su:
» Cho van hanh (nhap li€u, sao luru,...)
> Cho hd trog (ho trg nguoi dung, bao tri
phan cung va phan mém, cung cap,...)
> Chi phi huan luyén on-going
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Vi du : Chi phi cho mt du 4n Client-Server nho

Personnel :
2 System Analysis (400 hours/ on $35.00/hr) $28.000
4 Programmer Analysis (250 hours/ on $25.00/hr) $25.000
1 GUI Designer (200 hours/ on $35.00/hr) $7.000
1 Telecommunication Specialist (400 hours/ on $35.00/hr) $2.250
1 System Architect (10 hours/ on $45.00/hr) $4.500
1 Database Specialist (15 hours/ on $40.00/hr) $600
1 System Librarian (250 hours/ on $10.00/hr) $2.500
Expenses :
| 4 | Smalltalk training registration ($3.500.00/ student) $14.000 |
New Hardware & Software :
1 Development Server (Pentium Pro class) $18.700
1 Server Software (operating system, misc, ...) $1.300
1 DBMS Server sofware $7.300
7 DBMS Client software $6.650
Total Development Costs : $118.200
PROJECTED ANNUAL OPERATING COSTS:
Personnel :
2 Programmer Analysis (125 hours/ on $25.00/hr) $6.250
1 System Librarian (20 hours/ on $10.00/hr) $200
Expenses :
1 Maintenance Agreement for Pentium Pro Server $995
| Maintenance Agreement for Server DBMS software $525
Preprinted forms (15.000/ year @/22/form) $3.300
Tatal Praiected Annnal Cacte * «11 270

11
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Phan tich Chi phi vs. Loi nhuan

'] Nhén biét chi phi va lgi nhuin
%, Hiru hinh va vo hinh, mét 1an va dinh ky
&  Phén chia gla trl chi phi va l¢gi nhuan
'] Xac dinh luong tién mit (Cash flow)
%  Dw kién chi phi va lgi nhuin lau dai, e.g. 3-5 nim
%  Tinh toan Gia tri hién tai thuan (Net Present Value) (Hién gid thudin) cho
toan b chi phi/lgi nhuan trong twong lai

] Thuc hién phan tich chi phi/lgi nhuan
&  Tinh toian Loi nhuin trén von dau tw (ROI-Return on Investment):
» Cho phép so sanh lgi nhuan suot chu ky song ciia mgt gidi phap lwa chon.

ROI = Tongloinhuin = Loinhuin chu ky song — Chi phi chu ky song
Tong chi phi Chi phi chu ky song

%, Tinh toan Piém hoa von (Break-Even point):
»> Bao lau (tinh bang so6 nam) no s€ hoan lai dwgc chi phi tich liy:
@T (Lgi nhuan tich lily > Chi phi tich liy)

12
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Tinh toan Gia tri hién tai (Present Value)

'] Mot dong hom nay dang gia hon mét dong ngay mai .
& Sw phan tlch cua ban sé binh thwong hoa gia tri dong o “nam hién tai”.

1 Tyle chiét khau (discount rate)
Y Do ludmng chi phi co hdi (opportunity cost):
> Tién dau tw vao du an nay co nghia tién khong san dung cho nhirng thir khac
> Loi nhuan dwgc mong dg¢i trong nhirng nam sap td¢i thi thién vé rui ro hon
%, Con sd nay la cua ca cong ty- va la dac trung cua viéc kinh doanh.
>  “Mirc trung binh tra vé hang nim cho su dau tw vao viéc kinh doanh nay?”

1 Gia tri hién tai (Present value):
L Gia tri dong 6 “nam hién tai” cho chi phi/lgi nhuan nam n trong twong lai
> ... doi véi mot ty 1€ chiét khau i

Present Value(n) =
1+1i)"

L, E.g. néu ty 1 chiét khau l1a 12%, thi
> Present Value(1) =1/(1 +0.12)' = 0.893
> Present_Value(2) = 1/(1 + 0.12)* = 0.797

13
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Gia tri hién tai thuan (Net Present value)

‘1 Po lwong tong gia tri dau tu
L, ...v6i tat ci cac con so dugc diéu chinh bang gia tri dong ($) hién tai
» NPV =PV cong don cua tat ca lgi nhuan - PV cong don cuia tat ca chi phi

Cash Flow Year O Year 1 ear 2 Year 3 Year 4
ay. Cosls (5100, 00
Oper.Costs (sS4 000y (%4500 (%5000 ($5,500)
Present Value 1 0,893 0797 0712 0636

Time-ad] Costs | (5100,000)] (58.572)] ($3.587)] (53.560)] (53.816)
Cumulative Costs | ($100,000)(5102,572)[(5107,159)](5110,719)|(5114,135)

25,000 | $30,000 [ £35,000 | §50,000
ped ddn | 523,910 | 524 920 | 531,800
22,325 | 546235 [ £71,155 | §1020558

Benefits
1-ad] 2enefits
Cumuhtwe Benefits

|

Gis+BEanents | (ST00.000)| (50T 22| 1560, 02 0] 500 oA (51 L.250]

%, Gia sir nhitng nim tiép theo nim thir 4...
> Gia tri hién tai thuin ciia viéc dau tw nay trong dw an sé 1a :
» sau 5 nam, $13,652
» sau 6 nam, $36,168

14
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e 1]

— :
A | B | C | D | E | F | G | H |
1 Payback Analysis for Client-Server System Alternative
2 [(Mumbers rounded to nearest 1)
3
4 [Cash flow description Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year b
5 Development cost:| (5415 0400
Operation & maintenance
B co=t: (F15,0457| (P16 0007] CE17 0000 (150007 CF19.0000( 520 0007
T | Discount factors for 12%: 1.000 0.593 0.7avy 0712 0.636 0.567Y 050y
Time-adjusted costs
(i (adjusted to present| (541350400 (134350 ($127520] (F124040] (811 4481 (W0773] CF101400
Cumulative time-
) adjusted costs over | (5415 0400 | 05431 4757 CR444 2270 CF456 3317 (F467 7790 | (3475 5520 [ (5455 532
10
Benefits derived from
11 operation of new FO | F150,000 | F170000 | 190000 | F210000 [ F230000 | F250 000
12 | Discount factors for 12%: 1.000 F0.59 F0.20 F0.71 FO.E4 F0O57 F0.51
Time-adjusted benefits
13 (current of present FO | $133950 | $135490 | $135250 | F133560 [ F130410 | $126 750
Cumulative time-
14 adjusted benefits over FO | $133.950 | F269.440 | F404 720 | $535280 [ FEES.E90 | FFO5 440
15 1] 1 2 3 4 5 5]
Cumulative lifetime time-
16 adjusted costs +| (5415 04070 | (F297 525 | (174 75871 (51 6113 70,501 1901355 | $3506 745
17
18 Payback Analysis
;3 JOT—— Phan tich thoi
21 gzooo00 / han fhu loi
22 E £0 ; : nhuan (payback)
= B ($200,000) 4+ 5 cho dir én thay
S ($400.000) doi mot hé thong
26 s client-server.
7 Tear
]
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Tinh toan thoi han hoan von (Payback)

7 C6 thé tinh dwoc diém hoa von (break-even point):
%, Khi nao loi nhuin cua chu ky song vuot trén chi phi chu ky
song?
& Xdc dinh ty 1€ clia mot ndm sau khi viéc thu lgi nhuin thuc
su xuat hién:

| beginningYear amount |

endYear amount + | beginningYear amount |

% Trong vi du trén : 51,611/ (70,501 + 51,611) = 0.42
& Vi thé, thoi han hoan von (payback) thi xap xi 1a 3.4 nam
(3 +0.42 =3.42 nam)
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Phén tich lgi nhuén trén von dau tu (ROI)

"1 So sanh trén lgi ich tong thé
& Thay d6i nao la sy dau tu tot? ‘
& Do luong ROI 1a ty 1€ gia tri ctia mot sy dau tu trén chi phi cia no.

1 ROI thi dwge tinh nhw sau:
ROI = Loi nhuan chu ky séng — Chi phi chu ky song
Chi phi chu ky song
Hodc: ROI = Gia tri hién tai thuan / Chi phi chu ky song
& Trong vi du trén
» ROI =(795,440 - 488,692) / 488,692 ~ 63%,
» hoac ROI= 306,748 /488,692 ~ 63%

'] Giai phap véi ROI cao nhit 1a Irra chon tot nhat
%, Nhung ciing can phai biét thoi han hoan vén nita dé c6 su hinh dung
day du
> E.g. Mot ROI thap hon véi thoi han hoan von sdm hon c6 thé sé 1y tudng
hon trong mot so trudng hop
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(3) Kha thi vé lich biéu

1 Phai mat bao lau dé tinh thong ky thuat ?
%, Chiing ta c6 thé ¢ ki thuat, nhung khong c6 nghia 1 chiing ta c6 cac k¥ niang doi
héi dé ap dung k¥ thuat d6 mot cach chinh x4c.
» (6 thé can thué nhan sy méi
» Hodac huan luyén lai do1 ngii nhan vién cua hé théng hién co.
> Liéu viéc di thué hay huan luyén thi c6 anh huong dén lich biéu ?

‘1 Panh gia lich biéu riii ro:
%, Chung ta di ¢ sy tinh thong vé k¥ thuat, han cudi (deadline) cta du an dua ra c6
hop 1y khong?
L, Néu c6 mot han cudi cu thé, thi d6 1a thoi han bat budc hay thoi han mong muén?

1 Dieu gi la rang budc thyc sy trén han cuoi du an?
& Neéu du an overrun, thi hau qua la gi?

&, Khong kip lich biéu thi khong hay, nhung hé thong khong hoan thién thi con té hon
nia!
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(4) Kha thi vé van hanh

'] Ngwoi dung va cac nha quan 1y cam thiy nhu thé nao vé ...
& ...van dé ma ban da nhan ra?
& ...cac giai phap thay do6i ma ban dang khao sat?

" Ban phai danh gia:
% Khong chi ligu mét hé thong 6 the hoat dong. ..
& ... ma con liéu mdt hé thong s€ hoat dong hay khong.

" Moi giai phap déu gip su déi khang:
% Ban quan 1y co ho tro du an hay khong? ’ ,
& Nhitng ngudi dung cam thay vai tro cua ho trong hé thong mai nhu thé
nao?
& Nhimng nguoi dung hay nha quan ly nao c6 thé chong d6i (hoic khong
dung) h¢ thong?

L, MBOi truong 1am viée cua ngudi dung s& thay d6i nhu thé nao?
& Nguoi dung va ban quan 1y ¢6 thé hodc s€ dap trng duoc voi thay d6i?
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NoOi dung bao cao nghién cuwru kha thi

1. Muc dich va pham vi nghién ctru 5. Nhirng thay doi c6 thé
Y Cac muyc tiéu (cua nghién ctru) %, ...bao gom ca ‘khong thuc hién gi’.
& Ai duoc iy quyeén va ai thue hién no, ,
&, Cac nguon thong tin, 6. Tiéu chuan so sainh
& Céc quy trinh dung cho viéc nghién % Dinh nghia céc tiéu chuan
SO A s 7. Phén tich cac thay doi
% Ton bao nhiéu thoi gian,. .. % Mo ta mdi thay doi y
2. Mo ta hién trang % Panh gia véi cic khia canh tiéu chuan
L, MOoi truong to chire, cac hé thong &, Phan tich chi phi/lgi nhuan va nhiing
hién tai. go1 y dac biét.
< ngrérrllg Jj;:nnhén va c4c rang budc 8. Kién nghi
' & Kien nghi dicu gi va cic goi y
3. Van dé va cac yéu cau & Tiep theo can lam gi;
%, Cai gi 1a sai trong hién trang ? »  E.g.c6thé d€ nghi mot giai phap
% Thay d6i gi thi can thiét? tam thoi va mot giai phap lau dai
4. Cac muc tiéu ciia hé thong méi 9. Phulge
Cac muc tiéu cau dat va mbi lién hé % Bao gom moi tai li¢u ho tro.

gitra chung.
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So sanh cac sy lra chon

] Chung ta s€ so sanh cac lya chon nhu thé nao?
& Khi nao thi c6 nhiéu tiéu chuan lua chon ?
& Khi nao thi khéng cé lua chon nao troi hon trén toan dién?

] Dung m0t ma tran phan tich kha thi (Feasibility Analysis Matrix)!
& Cot twong (g voi cc giai phap ing vién;
%, Dong tuong ing vdi cac tiéu chuan kha thi;
&, Cac 6 chira cha thich vé su danh gia kha thi cho m5i ng vién;
L, MBobi dong co thé gan mot cap d6 hoic diém cho mdi tiéu chuan
> e.g., cho tinh kha thi Ve van hanh, tmg vién co thé c6 cac cap do 1,2, 3, etc.
L, Mot cap do hay diém s6 cudi cung dugc ghi nhan & dong cudi cung.

'] Cac tiéu chuan danh gia khac ciing bao gom trong ma tran
Chat luong output

Dé st dung

Ho tro dai Iy

Chi phi bao tri

Nap vao hé thong

FEEEEE
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Phéan tich yéu cau phan mém

Ma tran vi du

Candidate 1 Name

Candidate 2 Name

Candidate 3 Name

Description

Operational
Feasibility

Technical
Feasibility

Schedule
Feasibility

Economic
Feasibility

Ranking

22




Phéan tich yéu cau phan mém

Fesmbiliey Criteria

T

Caodidaie 1

Capdidage 2

Candidate ...

Candidate 3

Operatonsl Feazabilioy

Fuooctiomality. Dascribas to
what degres the alermative
wzvald bt the orzamzabon
and koo wall the mystean
woald veodk.

Politcal. A descoption of
howr moell mecqited thas
solhrior woeld be from both
USeT MDA FEEIREs, 11ser, and

Technolopy. An arsessnient
of the muatarty, availability (or
ability to acoquire], and
desirability of the coryputar

%

Choly suppeorts hlambar
Service: reguirements
and current busingss
processes woald kase 1o
be modified to take
athrantage of software

Fully supports user
mequired fimcthomality.

tame s cacdidaie 2.

oo thie markas Sor S
weaks. Maturity of

analysts who saw tha
&S Visaal Basic

functicmality
Score: &l Score: 100 Soore: 100
[ Lerren: producton Although current Although curment
raleaze of Platioum techoical staff has cnly | techoical s@aff is
Phus package is verzion | Powerbudlder comfortable with
1.0 and has onoly bean sxparisnce. the semior | Powechuailder,

IAnAgRIIent i
comoerned with recent

technciogy meeded fo suppart product 15 2 nsk and demopstraticn and acquasizon of
iz candidate. corypary charges an prasantation, has Powarbaildaer by
additioma] monthly fee | 2zresd the ransition Sybaza Inc
Expertize. An assessment 1o for techoacal support. will be sinxple and M= 50L Server iz a
the techrical expertize neaded fndng exparenced CamTent compary
to desvelon, operate, amd Fequired to hire or train | VB programmars will | stendard and compates
mintain the candidate system. {4+ sxpaertiss to be easier than findmg | with SYBASE m tha
perform modifcations Powerbudlder Chsmt Semeer DEL
for mbegration programears aod at 2 | market. Because of
Te=JUiTEmGnt s muach cheaper cost thiz wg have no
Fuarambes fubare
35 Vimal Bazac 5.0 versioos of
15 2 manoe techoology | Powerbmlder wnll
based on version “play wall™ with car
murnber curment version 2L
Soore: S Soore: 85 Soore: Gl
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Phéan tich yéu cau phan mém

Feaszibility Criteria Wi Candidate 1 Candidate I Candidate 3 Candidate ...
Operational 02y Score: 60 Score: 100 Score: 100
Feasibility
Technical 004 Score: S0 Score: 95 Score: 104
Feaszibality
Economic Feaszibility 004
Caost to develop: Approximately | Approximately Approximately
$350,000. 341E.040. $300,000,
Pavbacl period
(disconnted): Approximately | Approximmstely 3.5 | Approxumately 3.3
4.5 years. VEars, VEars.
Net present value: Approximately | Approximately Approximately
$210,000. 3306,748. $325,500.
Dietatled calculation:: See Attachment | See Amachmient A | See Attachment A
Score: G0 Score: 85 Score: 20
Schedule Feasibality 10%% | Less than 3 2-11 months 0 months
months.
An assessment of how
long the solution will take
to dasign and noplement. Score: 80 Score: 85
Score: 95
Ranking 10w | 605 a2 83.5
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Phéan tich yéu cau phan mém

Lecture 4:
Thu thép yéu cau

1 Ranh gioi (Boundaries)
%  Pham vi ciia van dé

1 Cac doi tac (Stackholders)
% Xac dinh nhirng ngwoi lam chi van dé
1 Muc tieu (Goals)

%, Pinh nghia cac tiéu chuan thanh cong

1 Kich ban (Scenarios)
%, Sir dung cac vi du cu thé dé hiéu van de




Phéan tich yéu cau phan mém

Nha phdn tich yéu cau la cdu noi giao tiép giira khdach hang va cac doi

tac cua sw phat trien.

Project Sponsor

business
requirements

user

requirements

User Representatives | 4

4

expectations

and c{:nﬂtraily

Other Stakeholders

Requirements
Analyst

Project Management

size and complexity

information

functional and
nonfunctional
requirements

functional and

nonfunctional
requirements

Testing

»| Development




Chiing ta bat dau tir dau ?

1 X4c dinh van dé
& Muc tidu ciia du an 1a gi ?
&  Sw nhin nhan cia ngwoi néu ra né ?
> e.g., “Lap lich hop hién gio thi qua ton kém”
1 Pham vi van dé
& Cung cap pham vi ban bac van dé ?
> e.g. “Xay dung hé théng l1ap lich hop”, ...hoac...
> e.g. “Xay dung hé thong quan ly lich lam viéc cua nhan vién”...hoac...
] Dinh nghia kich ban cho giai phap
& D3t van dé - tién trinh twong thich dé giai quyét né ?
> e.g. “Mot ai do mqu(‘)n 14p lich hop thi phai dén gip thw ky, viét cac chi tiét
vao so tay thw ky va deé lai”, ...hoac...
' Pham vi giai phap
& Néu qua trinh x1r ly — phan nao s€ phai dugc lam ty dong va nhw thé nao ?
> e.g. “May tinh can lap lich mét cach chi tiét, dau ra 1a mét giai
phap”...hoac... o ]
> e.g. “Giai phap dat den bang giao tieép gitra thu ky va may tinh”...hoac...




Phéan tich yéu cau phan mém

Lam ro cac yeu cau W6H
Ky thuat
cua cac
nha bao:

1 Diém bat dau
L, Mot s6 y kién cho rang c6 mét “van dé” can giai quyét
» e.g. Khong hai long véi tinh trang cong viéc hién tai
» e.g. Mot co hfi kinh doanh méi . What?
> e.g. Mot tiém nang hira hen sé tiét kiém dwoc vé chi phi, Where?
thoi gian, tai nguyén sir dung, etc. )

}\ A ? A (] A WhO?
"1 Can thu thap du thong tin de:
C o “yA ) Why?
& Pinh nghia dwegc “van dé” : When?
» (Which) Van deé nao can dwgrc gidi quyéet ? (Ranh giéi - Boundaries) LU
> (Where) Van dé & dau ? (hiéu ngir cinh/ pham vi van dé How?
— Context/Problem Domain) (Which?)

> (Whose) Vén dé ciia ai? (Pinh nghia cac Ddi tac - Stakeholders)
» (Why) Tai sao can glal quyét" (Dlnh nghia Muc tiéu ddi tac — ‘stakeholders’ Goals)
> (How) Hé thong phan mém sé& hd trg nhu thé nao? (Thu thap Kich ban - Scenarlos)
> (When) Khi nao can phai giai quyét ? (Pinh nghia cac rang budc phat trién
— Development Constraints)
> (What) Diéu gi ngin chiin viéc giai quyét ching? (Pinh nghia tinh kha thi va dj rii ro
- Feasibility and Risk)
% La chuyén gia trong pham vi ciia van dé
> Nghién ciru khoanh viing bao quanh van dé méi mét cach nhanh chéng
> Dung sw ngo ngac (ban dau) ciia ban nhw mét 1y do dé dit nhirng ciu héi
> Nhén biét linh vue chuyén mén ciia ngwoi dang néi chuyén véi ban




Phéan tich yéu cau phan mém

Nhéan dang van dé

7 Van dé con mo ho béi chinh khach hang:

&  E.g. Cira hang ban sach cua Trlr()’ng
» Nguoi quan ly muon tin hoc hoa viée dién vao mot form yéu cau mua sach thay
vi nhan yéu cau bang 10i noi;

L, E.g. Mot cong ty bao hiém lén:
> Nguoi quan 1y boi thuong mudn giam thoi gian trung binh cia mot ho so boi
thuong bao hiém tir 2 thang xudng 2 tuan.

% E.g. Mot cong ty vién thong:
> Mot CIO (Chief of Information Officer) muén tich hop hé thong hién c6 véi hé thong luu

trir khach hang ctia mot s6 chi nhanh thanh mot hé théng duy nhat.

S g. Tram khong gian vii tru cua chinh phi (Government Aerospace Agency)

> Tong thong mudn guri mot phai doan dén sao Hoa (Mars) vao nim 2020

] Thwong chi thay “triéu ching’ hon 1a ¢ nguyén nhan’:
& E.g. “Bénh nhan & Trung tam ung buéu muon chup X-ray phai cho hang thang”
&  Thaoi gian cho chi la biéu hién, khong phai van dé. Van dé phai la:
> Thiéu may X-ray;
> Thiéu doi ngli chuyén mén;
> Thiéu bac si xtr 1y dit lidu
» Cach 1ap lich hen khong hiéu qua




Phéan tich yéu cau phan mém

Cac nguon bo sung yéu cau

1 Mo hinh tién trinh yéu cau cia Volere goi y mot s0 nguon bo sung yéu
cau nhu sau :

Stakeholder wants
and needs Domain models

Current organization
and systems
Elicit

requirements Current situation

model
Existing
documents

Suggested Reusable

fypas of requirements

requirements \

Reuse library

Requirements template
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Cac doi tac (Stackholders)

1 Xac dinh d6i tac
& Tat ca nhirng ngwoi dwoce hoéi y kién trong suot qua trinh thu nhin thong
tin cho hé thong.

1 Vi du vé doi tac
%  Nguwoi dung (Users)
%, Nha thiét ké (Designers)
%, Nha phén tich hé thong (Systems analysts)
%,  Poi ngii huin luyén va hé tro ngwoi dung (Training and user support
staff)
&  Nha phan tich kinh doanh (Business analysts)
L, Cac tac gia k§ thuit (Technical authors)
& Ngwoi quan ly du an (The project manager)
% ”Khach hang” (“The customer”)




Phan tich yéu cau phan mém

Tim kiém doi tac : Biéu do Org

7 Su to chirc ciia biéu d6 chi ra

%, Vung trach nhiém (don theo huéng di 1én)

%, Tuyén phan quyén (giao pho theo huéng di xudng)

authority

i
II|

I
I

7 Day la mot cong cu nham chi ré cac ddi tac & dau
Q> ...Nhwng cin nho rang hau hét cac hoat dong déu phai bao gom su lién
két ngang qua biéu do org
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Cac cap d¢ phan quyén

1 Quan tri cz‘ip cao (top)
& Thiét 1ap cac muc tiéu
& Lap ké hoach trén pham vi rong n
% Xc dinh thi trrong méi va san phim top A 2
A , <2 management 2.
can phat trién e o
& Quyét dinh doi tuong lién doanh va két

qua dat duoc. middle
” . . . management
1 Quan tri trung gian (middle)
& Sap dit cac muc tiéu
% Phén phoi & kiém soat tai nguyén lower
&  Thuc hién ké hoach management

% Do ludng su thuc thi

7 Quaén trij cap thap (lower)

& Giam sat hoat dong hang ngay

% Piéu chinh cac hanh dong khi can
thiet.

1 Cap van hanh

&  Thuc hién cac hoat dong hang ngay
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Xac dinh muc tiéu cac doi tac

Source: Adapted from Anton, 1996

] Cach tiep can

& Téap trung vao viéce tai sao mot hé théng thi can dén

Phat biéu ‘tai sao’ nhu 13 méot tap muc ti€u cua doi tac

Dung cach tinh ché muc tiéu dé dat dugc su dic ta cho céac yeu cau
Phan tich muc ti€u

Phét trién muc tiéu

Phan cap muc tiéu chi ra sy tinh ché (refinements) va su chuyén doi
(alternatives)

1 Thuan lgi

& Mang tinh truc quan

L, Viéc khai bao rd rang cac muc tiéu sé cung cap mot nén tang hop 1y

dé giai quyét cac mau thuan

1 Bat lgi

%, Chi bat dugc mot hinh anh tinh — liéu rang muc tiéu s& c6 thay doi theo
thoi gian?

L, Co thé c6 xu hudng 1én (hodc xudng) mai trén sy phan cap muc tiéu

FEEEEE
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[]

S ]

Mo hinh hoa muc tiéu

Muc tiéu co dinh (Hardgoals)
% MO ta cac chirc ning can phai thuc
hién.

» Su dap ung cac muc ti€u

» Vi¢c thong tin cdc muc ti€u

Muc tieu linh hoat (Softgoals):
Khéng thé thuc su dap tmg mot cach
day du. E.g. Tinh chinh xac, Do thuc
thi, Tinh bao mat, ...

Ciing c6 thé phan 16p mét cach
tam thoi:

Muc tiéu hoan tat/nglrng

»Cham t&i mot so trang thai mong muén
sau cung

Muc tiéu duy tri/bo di

>Gitt mot s6 dic tinh khong thay doi
Muc tiéu toi wu

>MOot tiéu chuan dé chon lya hanh vi

1 Cac tac nhan (agents):
% La nguoi chu cia cidc muc tiéu
& Lua chon khi nao thi gan cdc muc
ti€u vao tac nhan:
> Xac dinh tac nhan trudc, va tiép dén
la muc tiéu cua chiing
» Xac dinh muc ti€u trudc, va sau do
chi dinh chiing cho cac tac nhan trong sudt
qua trinh hoat dong

1 Loi khuyén khi mo hinh hoa:

& Cac ngudn phuc tap thi tot hon
cho muc tiéu

% Cac doi tac lién d6i véi moi muyc
ticu -

% Dung kich ban dé khao sat su dap
rng cua cac muc ti€u

% Xem xét ki ludng céc tré ngai dé
gilp suy ra nhitng ngoai I¢
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Vi du : Cach phat sinh muc tiéu (Cay muc tieu)

Crucial plannin
Nisiﬂn be made
/@mbe made

Decision be made face-to-face
by email discussion

Or-decomposition -

A\ A Efﬂdﬂc?ﬂ Me&fiﬂn l::je Meetin Minutes be
erine scheduie be hel circulated

| Dﬂlfa and ; Attendees Changes
Mot b ocarion se know details be handled
eeting be
requested /‘
room : change
availabil Ity Meeting requ ngs
determined announced accepted
Attendee AV & other atftendees’ facilities l
list needs preferences booked ﬂé‘:-nﬁ:?g:‘r;e Participants
obtained defined known notified
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Mo hinh muc tiéu

] Sw phat sinh muc tiéu earn an 9“1;;:“
& Cau hoi “Tai sao? (Why)” khao sat e g
cac muc tiéu cao hon (ngir canh) n /7
&, Cau héi “Nhu thé nao? (How)” khao *
sat cac muc tiéu thap hon (hoat dong) ++ etud
%, Cau héi “Cai khac thi thé nao ?(How else)” L
khao sat cac chon lya
1 Quan h¢ gitra cac muc tieéu: et full _
L, Mot muc tiéu hd tro dat dén cai khac (+) ime job

%, Mot muc tiéu lam hai sy dat dén cai khac (-)
%, MOt muc tiéu phat sinh cai khac (++)
> Pat duoc muc tiéu A thi chic chan dat duoc
muc tiéu B attend
%, MOt muc tiéu ngin chin cai khac (--) lectures
» Dat duogc muc ti€u A thi ngan chan dat dugc muc tiéu B
%, Th tu wu tién — khi cic muc tiéu phai dat dén theo mot thir tu cu thé

] Phan tich tré ngai:
%, Muc tiéu nay c6 thé bé tac hay khong, néu vay thi thé nao?
%, Hau qua cla viéc bé tic nay 1a gi ?

12
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Muc tiéu linh hoat (SoftGoals)

1 Mot s6 muc tiéu c6 thé khong bao gio dwoc dap rng mdt cach day du
& Xem nhirng muc tiéu nay nhu muc tiéu linh hoat
> E.g. “hé thong dé sir dung”; “truy cip an toan”
> Ciing dugc biét nhu 13 “‘cac yéu cau phi chitc ning’; ‘cac yéu cau chat lugng’
% S& xem xét nhitng thir gdp phan lam dap ing cac muc tiéu linh hoat

% E.g. B6i voi mot hé thong xe lira:

=erve more minimize improve

passengers S safaty
“Ei;‘fsw minimize minimize sqfn;uml:;r;m ¢clearer

operation  gevelopment signalling

. more costs costs

Incredse  fpequent

train speed  tpains \
reduce
staffing

13
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Softgoals nhw cac tiéu chuan lwa chon

minimize improve
costs =:|PF':I'Y

maintain serve more minimize d '“i';iMTIEM
ion evelopme
passenger passengers °P':;:1_1'5 msl?l's

comfort safe clearer
- . distance signalling
sduce
- ++ ++ staffing
-t ? M
add new increase

tracks train speed

automate nu'l'umuh/ buy new

braki collision hire more i
- avoidance operators rolling stock

14
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Kich ban (Scenarios)

Source: Adapted from Dardenne, 1993
7 Kich ban
L, Mo ta hé théng s€¢ dugc dung nhu thé nao trong thuc té, 1a dong dac ta giao tiép
giita nguoi thuc hién va hé thong.
%, Rat hitu ich cho viéc thu thap yéu cau vi con nguoi c6 thé quan hé dé dang hon 13
cac cau lénh triru tuong khi ho yéu cau tir hé théng
% C6 khuynh huéng ngan gon (e.g tir 3 dén 9 budc)
%, Co thé 1a kich ban dong (yéu cau c6 hanh vi) hodc tinh (khéng can sy tuong tac)
% C6 thé trinh dién (mo ta hé thong hién tai) hodc suy dién (nd s& thuc hién thé nao)
~ Thuén lgi
%, Rat ty nhién: cac ddi tac co khuynh hudng str dung chung mot cach ty dong
> E.g “gia st toi phai di bénh vién — chuyén gi xay ra trong sudt thoi gian nhap vién cua
t61?”
> Cau tra 1oi thong thuong: “Ban, hodc nguoi di cung ban dén ban tiép nhan. Ban phai
trinh thé bao hiém y té cuia ban va noi rd vi sao ban dén bénh vién. Sau do, ...”
% Cac kich ban ngan thi rat tot cho viéc minh hoa céc giao tiép cu thé

1 Bat loi
& Thiéu cau tric
& Kho dé kiém tra tinh hoan thién
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N
| 4 A ® ?
Vi du ve kich ban (1)
Chii dé: Sip xép lich hop thanh cong dung tiy chon giri tin nhin
Thanh vién: Nam (nguwoi dé nghi, khong tham du); Bao, Cang, Dung (tham duw)

Hanh dong Muc tiéu can théa Tré ngai / Van dé

Li€u khung thoi gian da chon c6

b1: Nam yéu ciu cudc hop, néu thanh | Yéu ciu hop;
thé khong thuc hién dugc ?

vién, khung thoi gian Danh sach thanh vién

b2: Thw Ky ciia Nam giii tin nhin dén ? Ho khong c6 mat ¢ do ?

cac thanh vién Bao, Cang, Dung

b3: Bao doc tin nhan Khéng thé phat hién duoc khi tin
nhan dugc doc, di€u gi xay ra khi

Cang doc tin nhin ‘
Bao doc nhung khong phan ho6i?

Thong tin dén cac thanh vién
Dung doc tin nhan

Liéu céc lich dé nghi c6 loai trir

b4: Bao phan hoi véi lich dé nghi 13n nhau?

Cang phan hoi véi lich dé nghi
Dung phan hai véi lich @@ nghi

Nhan duoc lich dé nghi cia
cac thanh vién

Chung ta s€ cho phép ai uu tién
cao hon?

b5: Thu ky cia Nam lap lich cugc
hop

Xac dinh phong hop c6 thé;
Dang ky phong

b6: Thw ky caa Nam lwu y Nam,
Bao, Cang, Dung vé thoi gian va
dia diém cugc hop

Thong bao cude hop;

Xac nhan lai vo1 cac thanh
vién (?)

Lam thé ndo dé biét chic ho da
doc duoc thong bao? Li¢u lich

cudc hop da khong con thich hop

nita cho ai do trong s6 ho?

16



Vi du vé kich ban (2a)

Chii dé: Phan tich giao dich ban hang trong siéu thi
Thanh vién: Nhan vién ban hang, H¢ thong

: Scenario thuong (trudng hop khong co 16i)

b1l: Nhan vién ban hang nhap vao username va password

b2: Hé thong kiém tra username va password

b3: Hé thong dua ra thong bao cho biét ngudi dung da dang nhap thanh
cong

b4: Hé thong dua ra chirc ning tuong ung vol quyén cua nhan vién nay.
b5: Khi khach hang mang hang hoa dén, nhan vién tién hanh quét ma vach
cua tung mon hang

b6: Tinh tién cho khach hang sau khi hé thong quét hét ma vach

b7: Nhap vao so tién ma khach hang dua

b8: Nhap vao nat “Tinh” trén menu dé hé thong tinh s tién thira tra lai cho
khach hang

b9: Nhap nat “In” dé in ra hoa don.
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Vi du vé kich ban (2b)

Chii dé: Phén tich giao dich ban hang trong siéu thi
Thanh vién: Nhan vién ban hang, H¢ thong

: Altenate Scenario (truomg hop c6 16i xay ra)

Al: Username va Password khong dung (chudi A1 bat dau tir b2)
b3: Hé thong bao 16i khong ding nhap duoc

b4: quay vé bl

A2: M vach khong hop 16 (chudi A2 bat dau tir b6)

b7: Hé thong dua ra thong bao 16i ma vach cho nhan vién biét
b8: quay lai b6

A3: Nhap vao s tién khong dung (chu01 A3 bat dau tir b7)

b8: Hé thong thong bao 16i vi sb tién nhap vao khong ding

b9: quay lai b7

A4: S6 tién nhap vao nhé hon s tién can tra (chudi A4 bat dau tir b7)
b8: Hé thong thong bao 16i vi khong thé tinh tién

b9: quay lai b7
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Két luan

I Pham vi thi ré‘it quan trong
%, Pham vi van dé ban can giai quyet 1a gi?
& Pham vi cua giai phap mong muodn la gi?

1 Hoi cac cau hoi Ai? (Who) va Tai sao? (Why)
& Aila cac doi tac chi yéu ?
%, Tai sao ho mudn van dé nay duoc giai quyét?
& Phan tich muc tiéu cua ho.

" Héi cac cau hoi Nhuw thé nao?(How)
%, Phai dap tmg moi muc tiéu nhu thé nao?
L, Mot hé thong mai can dugce cai tién nhitng diéu gi?
&, Phat trién céac kich ban
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Phéan tich yéu cau phin mém

Lecture 5: Phan tich 1am ré yéu cau
(Eliciting Requirements)

1 Co so suy luan

%, Tai sao viéc thu thap yéu cau thi kho khin

L, Viéc doi phd vi nhitng thién vi (bias)
1 Mot tap hop 16m cac ky thuat 1am ré yéu cau:
Doc ta1 licu co ban (Background Reading)
Thu thap dit liu “ctrng” (Hard data collection)
Phong van (Interviews)
Bang cau hoi (Questionnaires)
K¥ thuat cOng tac (Group Techniques)
Tham gia quan sat (Participant Observation)
Diéu tra x4 hoi hoc (Ethnomethodology)
Cac ky thuat lam r0 tr1 thirc

EECESCEEE




Phéan tich yéu cau phan mém

Khé Kkhin khi thu thip yéu cau

- Kién thirc hep ve linh vue
% R4t hiém khi c6 biéu mau rd rang (khong viét ra)
%  Phan tan qua nhiéu nguon
% ... V6i sy mau thuan giira kién thtrc tir cac nguon khac nhau

] Kién thirc an y (Van dé “noi va 1am”)
% Nguoi ta rat kho dé tim duoc cach mo ta cho cac cong viéc ma ho thuong
lam
] Thiéu quan sat
% Nguoi cht van dé qua ban ron véi cong viée tir hé thong hién tai
% Sy hién dién cua ngudi quan sat co thé 1am thay doi van dé
_I'Thién vi (Bias)
% Ngudi ta khong ranh dé néi diéu ban can biét véi ban
% Nguoi ta khong muén néi diéu ban c?m biét voi ban -
& Mot so dang thién vi (Thién vi vé tinh thuyet phuc (Motivational bias),

Thién vi ve quan sat (Observation bias); Thién vi vé nhan thurc (Cognitive bias),
Thién vi vé ky phdap (Notation bias); ... )




Phéan tich yéu cau phan mém

Vi du

1 B§ phan phé chuin cho vay trong mot ngan hang lém
% Nguoi phan tich dang thir thu thap cac quy tac va luat 1€ cua viéc chap
thuan cho vay

"] Tai sao van dé nay kho khiin:

% Kién thire an : Khong co tai liéu vé cac quy luat chip thuén cho vay
duoc viét ra.

% Théng tin mau thuin : Nhan vién ¢ cac ngin hang khac nhau c6 cac
kién rat khac nhau vé quy luat nay.

% Van dé “néi va 1am” : Quy trinh chip thuin cho vay dugc md ta bai
cac nhan vién thi kha khac vd1 sy quan sat cua ban vé cai thuc su ho lam.

Y Hiéu @ng thim do : Quy trinh chap thuin cho vay dugc st dung boi
cac nhan vién trong khi ban quan sat thi khac vdi cai ma ho thuong dung.

%  Thanh Kién : Nhan vién trong bd phan nay so rang céng viéc cla ban sé
tin hoc hoa cong viéc hién co cua ho, vi thé ho nhan manh su can thiét ctia ho mot
cach k¥ ludng tung ly ting ti (dé thuyét phuc ban rang cong viéc chi c6 thé thuc
hién dugc bdi con nguoi!)




Phéan tich yéu cau phan mém

Cac k¥ thuat 1am ré yéu cau

1 K¥ thut truyén thong

& Tu xem xét

% Poc tai liéu co ban

% Phan tich “dir liéu cimg”

% Phong Vén
»Khong céu tric (cau hoi mo)
»Cau trac (cau hoi dong)

%, Khao sat / Lap bang ciu hoi

% Hoi thao

] Ky thuat hgp tac
% Tép trung nhém
» Brainstorming
»Hoi1 thao JAD/RAD

%, Lap ban 1,11511,
% Cung thiét ke

"] Hwong ngir canh (xa hoi)

% K§ thuét cong dong
»Tham gia quan sat
»Nhan ching hoc

&  Phan tich ngon tur
»Phan tich cudc dam thoai
»Phan tich 101 n6i

%  Phuong phap xa hoi hoc
»Phan tich hé thong mém

"] KYy thuat nhan thie
& Phan tich cong viéc
% Phan tich giao thirc
% Céc k¥ thuat lam ro tri thirc
» Card Sorting
»Laddering

»Repertory Grids
»Proximity Scaling Techniques




Phéan tich yéu cau phan mém

(1) Doc tai liéu co bin

1 Nguon théng tin:
% Céc bao cao clia cong ty, so do t6 chuc, tai liéu hudng dan giai phap, bao
cdo quy trinh nghi€p vu, cac tai li¢u cua h¢ thong hién co, etc.
] Thuén loi:
% Gidp ban hiéu to chitc trudce khi tiép xtic véi nhirng nguoi lam viée & do.
%  Gitp chuan bi vé nhiéu mit trude khi tim hiéu thyc té
» e.g. nhan thic nhitng muc tiéu kinh doanh ctia to chtc.
% Co duge cac yéu cau chi tiét vé hé thong hién hanh.
] Bat loi:
% Tai liéu da viét thuong khong hoan toan phu hop vai thuc té.
% Co thé dai dong vai rat nhiéu chi tiét khong lién quan
Ll Phu hop :
% Khi ban khong than thién véi to chitc ma ban sap khao sat




Phan tich yéu cau phan mém

(2) Dit liu “ctrng” va Lay méu (Sampling)

] “Dir liéu cirng” (Hard data) bao gom nhirng thong tin chinh xac nhw
> Céc biéu mau, Hoa don, Béo céo tai chinh,. ..
> Bao cao duge dung dé ra quyét dinh,. ..
» Két qua thong ké, dir liéu tiép thi,. ..

] Lay miu (Sampling)

% Lay mau dung dé chon dai dién tir mét tip pho bién

» Muc dich 14y mau — chon cac phan ma ban nghi c6 lién quan ma khong phai theo
quy luét thong ké

» Simple Random Sampling — chon phan tir ngau nhién

> Stratified Random Sampling — phan tang va chon mau trén moi tang

» Clustered Random Sampling — chon mot dai dién trén mdi tap con pho bién
% Kich thwéc miu thi rat quan trong

» Can doi gitra gia tri dir liéu thu thap/ nha phan tich va cic yéu cau quan trong
% Tién trinh:

» Xac dinh thu thap dir li¢u gi - e.g. cac giao dich ngan hang

» Xac dinh tap pho bién - e.g. tat ca cac giao dich ¢ 5 chi nhanh trong 1 tuan

» Chon kiéu ctia miu - e.g. simple random sampling

> Chon kich thudc mau - e.g. cr mdi 20 giao dich




Phan tich yéu cau phan mém

Vi du vé dir liéu Agate

r Campaign Summary
“cirng” (Hard data) e v

¥Yellow Partridge
Park Road Workshops
Park Road
Jewellery Juarter
Birmingham B2 3DT

1 Cau hoi :

Campeign Spring Collection 1299

% D liéu nay cung cap e

giChOban? [[Tam [ | Amomi | faio | Gligamaunt

Advert preparatiocon: GB £ 15,000.00 1 15,000.00
photography, artwork,

% BaIl Sé lém gi Vé’l df[’ layout etc.

A N Placement French FFr. 47 000,00 11.35% 4,140.97
li¢u nay ? vogue

Placement UK Vogue GB £ 5,000.00 1 5,000.00

Placement US Vogue s $ 15,000.00 2.47 6.072_87

Total 30,213 .84

This is not a VAT Invoice. 4 detailed VAT Invoice will be

provided separately.

200-212 Carstairs Street, Birmingtem B1 616
TelB120-11-1234 Fao D121-111-1245

Email agatermagateltd couk




Phéan tich yéu cau phan mém

(3) K¥y thuat phong van (Interviews)
Source: Adapted from Goguen and Linde, 1993, p154
'] Cac dang
& Cau tric — chuong trinh cho cac cdu hoi mo rat rd rang
&, Khéng cau tric — khong c6 chuong trinh trude
] Thuan lgi
% Thu thap duoc nhiéu thong tin
& T6t cho nhitng quan diém, cam giac, muc tiéu khong bao phu ciing nhu céc su
viéc kho khan
&, Co thé thim do sau, thich hop cho viéc dit nhitng cau hoi néi tiép dé hiéu rd
ho nod1 gi véi ban
] Bat loi
% MOt s6 16n dit lidu mang tinh dinh tinh c6 thé khé phan tich
& Kho dé so sanh vdi nhitng nguoi thuc hién phéng van khac nhau
& Phong van 1a mot k¥ niang kho
1 Cacluuy
Nhiing cau hoi khong thé tra 10i -
Kién thirc an chira ngam
Su sai léch tir nglr canh
Thai d§ ngud1 phong van c¢6 thé tao ra mot sd thién vi

FEEE




Phéan tich yéu cau phan mém

Mot so kinh nghiém phéng van

D Bét dﬁu o000
& Hay bat dau cudc phong van bang mot chu dé vo thuong vo phat dé tao su
thoai mai
> e.g. Thot tiét, ty sO tran da bong to1 qua, ...
» e.g. Binh luan vé mdt do vat trén ban lam viéc cua ho : “...Btrc hinh nay dep qua !
Ban chupno a ?”
"] Hoi xem li€éu ban co thé ghi am cugc phéng van
% DPat may ghi &m ¢ noi ¢6 thé nhin thay
% Cho nguoi dugc phong van biét rang ho ¢6 thé tat may bat cir lac nao.
] Héi cac cAu héi dé truée
%, Co thé 1a cac thong tin ¢4 nhin
> e.g. “Ban da lam viéc ¢ vi tri hién tai bao 1au r61?”
] Sau d6 dan dén diéu can quan tim
& E.g. Liéu ban da nghe ai d6 n6i rang ké hoach hoat dong cuia ban 1a sai,
> e.g.,“Chung ta c6 thé no1 thém mot chit vé diéu ma ban vura no1 khong ?”
] Pat cac cau hoi con bo ngo vao phia cuoi cuoc phong van
> e.g. “Con diéu gi khac ban muon néi thém khong?”




Phéan tich yéu cau phan mém

(4) Bang cau hoi (Questionnaires)

Source: Adapted from Goguen and Linde, 1993, p154.

" Thuén lgi

% C6 thé thu thap thong tin tir nhiéu ngudi mot cach nhanh chong

% C6 thé quan 1y duge tir xa

% C6 thé thu thap dugc cac ndi dung nhu quan diém, niém tin, tinh cach
1 Bat l¢i

% Viéc don gian hoa cau tric dé 1ap bang s& cung cép rat it ngit canh

» Khong co diéu kién cho ngudi ding chuyén tai nhirmg nhu cau thuc su cia ho

JCacluuy:
Thanh kién trong viéc chon lua mau ngudi sé tra 161 bang cau hoi
Thanh kién trong viéc tra 101 cac lva chon ca nhan
Kich thudc mau nhd (thiéu Sur théng ke trén dién rong)
Céac cau hoi dang mo (rat kho dé phan tich!)
Cac cau hoi mo ho (Ie. khong phai moi nguoi déu tra 10i cuing cau hoi)
Cac cau hoi chi dao (“Ban thi phai ... ?7)
Cac cau hoi riéng tu (“Pay la birc hinh gi ?”)

FEECEEEE

Luu y : Bang cau hoi can phai dugc 1ap mau va kiém tra !
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Phan tich yéu cau phan mém

(5) Hoi thao (Meetings)

] Dung cho tong két va phan hoi
% E.g. Gip gd cac doi tac vao cudi ciia moi giai doan:
» Thao luan vé két qua cac thong tin thu thap duoc trong giai doan do
» K&t luin vé tap hop cac yéu cau
> Thoa thuan c4ch thiét ke, etc.
%, Dung hoi thao dé xac nhan nhitng diéu da khao sat, thao luan vé phuong hudng
sap toi
] HOi thao 1a mot cong cu quan ly quan trong
%, Nham bac bé mot du an da thay doi
%, Moi cudc hoi thdo s& 1am sang to cac muc tiéu:
» E.g. Cach trinh bay, giai quyet van de, giai quyét mau thuan, phan tich tién trinh,
thu thap va két hop su kién, huan luyén, 1ap ké hoach,..
%, Can lap ké hoach hoi thao mot cach ky ludng
» Thoi gian hoi thao phai dugc sap xép thuan tién
» Chuan bj lich biéu va phan phat rong rai
»  Gitr dung thoi gian va lich biéu trong sudt hoi thao
» Bam theo ban bao céo tong két dé thao luan véi cac thanh vién hoi thao
» Cac quy luat dac biét dugc ap dung l1a bao cao hinh thirc, di sau vao van dé
(walkthroughs), dong nao (brainstorming), etc.

11



Phén tich yéu cau phan mém

(6) Ky thuat lam viéc nhom

1 Cac dang:
% Nhom tap trung (Focus Groups)
% Chién lugc déng nido (Brainstorming)

| Thuan lgi
% C6 su giao tiép tu nhién gitta moi ngudi hon 13 cach phong van hinh thirc
% Co thé do luong duoc phan Gmg véi nhitng chat lidu ho tro (e.g. mo hinh,
bang truy van, etc)

1 Bat loi
% Co thé tao ra nhitng nhom lam viéc khong than thién
%  Cac van dé phat sinh tir ¥ kién chung cta nhom
% C6 thé chi cung cap nhiing giai phap thién can cho van dé k§ thuat
% Poi hoi nhirng k§ ning huan luyén cao
JCacluuy
% C6 dinh kién vé mdt mau tiéu biéu nao d6
% Su ap dao va phuc tung

12



Phéan tich yéu cau phan mém

(7) Phat trién @ng dung nhanh Joint/Rapid

1 Nguyén tac JAD & RAD:

%, Nhom lam viée linh dong — dung hoi thao thay vi phong van

& Phuong tién nghe nhin : nhiéu phuong tién truc quan, e.g. biéu d6, man anh rong,
giao dién do hoa, ...

%, Tién trinh t6 chtrc : Cac k¥ thuat duoc dung 13 dong ndo nhom (bainstorming) va
phan tich trén xuéng (and top-down analysis)

% Lap tai liéu WYSIWYG : Tai liéu két qua sau mdi cudc hop JAD phai dé hiéu va
phai duoc 1ap ra boi sy thoa hiép chung trong sudt cudc hop

1 Luuy:
%, Chon lua k¥ ludng cac thanh vién tham dy : Ho s& 1a nhitng ngudi tot nhat dé
trinh bay lai cho cac nhom dbi tac khac nhau
%, Hoi thao nén it nhat tir 3-5 ngay.

» Phai gom nhoém céc thanh vién vao thanh doi — mat 1-2 ngay.

» Lanh dao cudc hop can chic chan rﬁng mdi bude thuc hién déu da duoc chuan bi
k¥ ludng.

» Lanh dao cudc hop can ¢ thoi gian quyét dinh khi ¢ nhiéu quan diém khac nhau
— “yan dé mo”

» Phong hoi thao phai du phuong tién — dung cu trinh chiéu, may ghi am, etc

13



Phéan tich yéu cau phan mém

(8)Tham gia quan sat

1 Huéng tiép can
%  Danh thoi gian dé quan sat van dé
»  Tham gia du lau dé tré thanh thanh vién cua nhoém lam viéc
»  Thich hop cho viéc xem xét theo chiéu doc ctia van dé

] Thuan lgi
& Co kién thirc vé€ moi trudong cong viée (nglr canh);

%  Phat hién dugc nhiéu chi tiét ma cac phuong phap khac khong co dugc.

1 Bat loi

% Cuyc ky ton thoi gian!

%  Thu dugc qua nhiéu két qua sé rat kho dé phan tich

%  Khong thé nodi gi nhiéu vé su thay doi ciia két qua dau ra
7 Can lwu y

% Sy hoa nhap cong dong !

14



Phéan tich yéu cau phan mém

(9) Piéu tra xa héi hoc (Ethnomethodology)

Source: Adapted from Goguen and Linde, 1993, p158

1 Lap luan co so
% Moi truong xa hoi thi c6 trat tu ,,
» Trat tu xa hoi c6 thé khong rd rang, hoac khong thé mo ta dugc tir nhan thirc chung
% Trét ty x3 hoi khong the gia thict co mot cau tric thir tu
» Trat tu xa hoi duoc thiét 1ap trén co s tung thoi ,diém hién taiNth(A)ng qua su tap hop cac
hoat dong cua nhirng thanh vién (khong theo cau trac dinh san trudc)
» i.e. trat tu xa hoi chi co6 thé dugc quan sat khi ngudi quan sat gia nhap chinh ho vao trong
do.
& Viéc quan sat nén thuc hién trong bdi canh ty nhién
& Can phai xem xét ¥ nghia cta phdt trién va tién héa trong ngit canh d6 1a nhu thé
nao
1 Dung “pham tru chi thé”
& Hau hét tap quan, tuc 1¢ déu theo hudng thira nhan cadc pham tru da ton tai trude
do
> Diéu nay c6 thé s& danh lac hudng ngu’0’1 quan sat (e.g. su tuong dong)
% Phuong phép diéu tra xa hoi hoc cd ging dé dung cac pham tru chu thé
> (Khai niém) pham tri ndo ma moi nguoi dung dé 1ap trat tu cho moi truong xa hoi?
% Phuong phap gi nguoi ta dung dé nhan thirc vé thé gisi xung quanh ho?
» Dung cung phuong phap ma cac thanh vién da dung trong suot khao sat
> E.g bang cach phat trién mot quy luat hop phéap trong cong dong dudi su quan sat.
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Phan tich yéu cau phan mém

Lecture 6:
M6 hinh héa yéu cau

© Lam ro cac khai niém
%, M5 hinh héa la gi ?
% Cac yéu cau; Hé thong; Tw duy hé thong (Systems Thinking)

1 Vai tro cua Mo hinh hoa trong RE
% Tam quan trong ciia md hinh héa
%, Han ché ciia m6 hinh héa

- Tong quan vé cac ngon ngir mo hinh hoa

7 Nguyén tac mo hinh hoa
Triru twgng hoa (Abstraction)
Phan tach (Decomposition)
Quy chiéu (Projection)
Mo6-dun héa (Modularity)

& & &




Phéan tich yéu cau phan mém

Khai niém : Cac dinh nghia

Application Domain

Machine Domain

- domain properties

R - requirements

C - computers

P - programs

- M@t vai diém khac biét

% Domain Properties: nhirng diéu ludn luén ding trong linh vue ing dung

% Requirements: nhirng diéu chiing ta mong la diing trong linh vuc ng dung

& Specification: mo ta cac hanh vi chwong trinh can thuc hién dé dap wng vé6i cac yéu cau

-~ Hai tiéu chi cho kiém tra (verification)

%  Chuwong trinh (Program) thuc hién trén mot may tinh (Computer) cu thé dap vng véi dic ta

(Specification)

& Pic ta (Specification) dwge cho trong thudc tinh ciia linh vie (Domain properties) théa min cac yéu

cau (Requirements)

" Hai tiéu chi cho kiém chiurng (validation)

Y, Ching ta di xem xét (va hiéu) tit ca cac yéu cau (Requirements) quan trong?

% Ching ta di xem xét (va hiéu) tt ca cac thudc tinh linh viec(Domain properties) lién quan?




Phan tich yéu cau phan mém

Khai niém : Tir hé thong dén mo hinh

Source: Adapted from Loucopoulos & Karakostas, 1995, p73

Maintains
Needs , .
. . information
information
about
about

Subject System

Uses

//i///}7| ’
ha
S

Usage System

x»

Information system

builds

Development System




Phan tich yéu cau phan mém

Khai niém : Tw duy hé thong

Makes Comparisons




Phéan tich yéu cau phan mém

Mo hMo hinh hoa

7 Mo hinh hoa co6 thé hwong dan suy luan
%, N6 c6 thé giiip ban chi ra ciu hoi gi dé héi
L, N6 c6 thé gitip 1am noi ré cac yéu cau an chira
» 1.e. gitip ban héi nhitng cau chinh xac?
- M6 hinh hoa c6 thé cung cap su do lwong cho quy trinh:

% Viéc hoan thién ctia mé hinh -> hoan thién cia suy luin (?)
» 1.e. chung ta c6 thé hoan thién tit ca cac thanh phﬁn cua mo hinh, dugc khong?

- Mo hinh hoa c6 thé giup phoi bay cac van de
%, Sw miu thuin trong cic mé hinh c6 thé dan dén nhiéu thir ding quan tam...
> e.g. cac yéu cau xung dot hodc khong thé thuc hién
> e.g. nham 1an céac thuat ngit, pham vi, etc
> e.g. bat dong gitta cac d6i tac

7 Mo hinh hoa co thé giup kiém tra sy thau hiéu cua ban
% Ly gidi trén cac mé hinh dé hiéu két qua ciia né
> N6 c6 dat dugc nhitng dic tinh ma ching ta mong mudn?
%  Xay dung hinh dnh bing ciac mé hinh giip quan sat/kiém chirng cac yéu cau




Phéan tich yéu cau phan mém

RE gom nhiéu buéc mé hinh héa

Source: Adapted from Jackson, 1995, p120-122

"1 M6 hinh thi tot hon chi 13 s mé ta

& N6 ¢6 cac hién twgng ciia n6 va c6 quan hé cha thé giira cac hién twgng nay.
» MO0 hinh s€ hitu ich khi cac hi€n tugng cia mo6 hinh phu hop mét cach ¢6 hé thong véi
cac hién tuong trong linh vuc ma no6 can dugc mo hinh hoa

% Example:
The
. T he maodelling
application domain

domain

Designations for ¥ B = Book " DBook: entity . Designations
the application © P = Person i Person: entity : forthe model’s
domain .. R=Wrote .~ ™. author:relation.” domain

For every B, at
ft?mmf’” least one P exists
Properties | cych that R(P, B)




Phan tich yéu cau phan mém

“Do chi lIa mo hinh”
Source: Adapted from Jackson, 1995, p124-5
~ Rat thwong thay ring:
& Hién twgng trong mo hinh thi khong hién dién trong linh vue tng dung
& Hién twgng trong linh vue wng dung thi khong cé trong mé hinh

Book —. ISBN
O title name DOB

Ity

(O,Il)
=1 Person

Hién tuwong

Hién twong khong Hién twong

dwoc ndim bit chung khon}g
trong mo hin A e
...Cac tac g_l{l “ma”... ...III'(;)i qllyéll sach co it ...khf‘)l.lg.C(Zlhai .
_..biit danh ... nhat mot tac gia... ngum sinfhi ra vao
. nic danh... ...mdi quyén sach chi cé cung ngay va co
i mot ISBN duy nhit ... cung ten...

7 Mot mo hinh khong khi nao 1a hoan hio
& “Néu ban @6 va dia hinh khong giong nhau, hiy tin vao dia hinh”
% Tim kiém sw hoan hao ciia mot md hinh thi khong 13 viéc tot cho thoi gian ciia ban...




Phéan tich yéu cau phan mém

r r o A A A} | 4
Chon ky phap cho viéc mo hinh hoa
Source: Adapted from Loucopoulos & Karakostas, 1995, p72-73
- Ngon ngtr ty nhién
% Cuwc ky dién cdm va linh hoat
> hiru ich cho suy dién, va 1ap cdc mé hinh ky hiéu dé doc

%, Khé dé nim bit dwoc cac quan hé mau chot

1 Ky phap ban hinh thue

% Nim dwoc cau tric va mét sé ngir nghia <:|IUML phu hop ¢ day

% Co thé thuc hién (mot s6) hoat ddng, kiém tra tinh nhat quan, anh dong, etc.

> E.g. lwgc d0, bang, cAu tric tiéng Anh, etc.
%  Gan nhuw la trye quan — cho phép chuyén thong tin mét cach nhanh chéng dén cac dang
doi tac khac nhau

1 Ky phap hinh thire
%  Ngir nghia chinh xac, c6 thé suy luin rong
> cac md hinh dwa trén co sé toan (e.g. 1y thuyét tap hop, FSMs (finite-state machine), etc)
%, Cac md hinh rét chi tiét (cé thé chi tiét hon ca cai chung ta cin)
> RE hinh thirc thi khong chap nhan viéc méd hinh héa, diéu nay thi khac véi hau hét cac dang
khoa hgc may tinh khac




Phéan tich yéu cau phan mém

[]

[]

[]

[]

Muc tiéu cua ky phap mo hinh hoa

Source: Adapted from Loucopoulos & Karakostas, 1995, p77

Cai dat doc lap
% Khong mo hinh su hién thi dit kiéu,
cach to chirc bén trong, etc.

Tinh triuru tuwong

% Pua ra cac khia canh thiét yéu
» e.g. nhitng thir khong budc phai thay
doi thuong xuyén

Tinh hinh thic
& Cua phap khong mo ho
& Ngit nghia bi€u cam

Tinh kién trac
&, C6 thé thiét ké ting phan cua mo
hinh dé kiém soat dugc do phtrc tap
va kich thudc cuia nod
% Thiét ké can c6 su giao tiép dé dang

- Dé phan tich
% Cho phép phan tich dit li¢u mo ho,
chua day du va khong nhat quan

- Dé lan vét
%, Cho phép céc phan tir tham chiéu
%, Cho phép lién két véi thiét ké
cai dat, etc.

7 Tinh kha thi
% ¢6 thé cho mo hinh hoat dong dé so
sanh no voi1 thuc té

- Téi thi¢u héa
% Khong du thira cac khdi niém trong
lwoc d6 mo hinh hda

»1.e. khong chon lya hién thi cac van
deé nao d6 khong lién quan
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Khao sat cac ky thuat mo hinh hoa

M hinh héa t6 chic:
1*, SSM, ISAC

M6 hinh héoa muc tiéu:
KAOS, CREWS

- Mo hinh hoa nghiép vu
& Muc dich & Muc tiéu
& Kién tric to chirc

% Cong vige & cac phy thuge Mo hinh héa thong tin:

E-R, Class Diagrams

1 MO hinh héa thong tin & hanh vi LD (T G (s
: SADT, SSADM, JSD
% Cau tric thong tin

%, Quan diém hanh vi Phén tich hwéng d6i twong:
uan diem hanh vi
> Kich ban va tinh hudng OOA, OOSE, OMT, UML

> M6 hinh may trang thai Cac phwong phap hinh thirc:
SCR, RSML, Z, Larch, VDM

&  Tac nhin, vai tro, dw dinh

> Dong thong tin
&, Cac yéu cau vé thoi gian/trinh tu Théa thuin chét lwgng:
QFD, win-win, AHP,
Dac ta NFRs:
Timed Petri nets (mtrc d§ thuc thi)
Task models (tinh dé sir dung)
Probabilistic MTTF (d0 tin cay)

1 M6 hinh héa chit lwgng hé thong

%, Nhitng gi ‘cé thé’:
> Co thé sir dung, dang tin ciy, c6 thé phat trién,
an toan, bao mat, kha thi, twong tac,...




Phéan tich yéu cau phan mém

Unified Modelling Language (UML)

- Phwong phap hwong doi twong thé hé thw ba
%  Booch, Rumbaugh & Jacobson li nhitng tic gia dau tién
> Vin con dang tién hoa
> No lrc chuin hoéa si tién trién trén ciac dang huéng ddi twong khac nhau
%,  Hoan toan la ky phap
» Khong c6 phwong phap mo hinh nao lién quan téi né!
> Puoc dy dinh 13 mot thiét ké ky phap (mét s6 diic tinh khong phu hop véi RE)
%, Pi tré thanh mot cong nghé chuan
> Nhung dwoc lam chi béi IBM/Rational (d4 ban nhiéu cong cu va dich vu UML)

"1 Cé mdt khung mé hinh (meta-model) chuén

Use case diagrams

Class diagrams

Message sequence charts
Activity diagrams

State Diagrams

Module Diagrams

&EEEEEEE

Platform diagrams
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Meta-Modelling

1 Co the so sanh lwgec A0 mo hinh héoa dung meta-models:
L, MBobi lwgc d6 sé nam bat cac hién twong gi ?
&, Cach thirc soan thao cic md hinh cin dya theo hwéng din nao?
%, Can thue hién phan tich gi trén cic mé hinh?

1 Vi du vé meta-model:

tinh ché

cai dat
Cong viéc I

tinh
ché

duoc gan cho
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Nguyén tic mé hinh héa

7 Dé dang swra doi va tai sir dung
&  Nhirng nha phén tich ¢é kinh nghiém thuwong st dung lai Kinh nghiém trwéc day cia ho
> ho sir dung lai cac thanh phan (ctia md hinh ma ho d3 xay dung trude do)
» ho su dung lai cAu tric (cia mo hinh ma ho da xay dung trudc do)
%, Nhirng nha phén tich thong minh c6 thé hoach dinh cho twong lai
» ho tao ra cac thanh phén c6 thé su dung lai trong mo6 hinh cua ho
> ho cau tric mé hinh cta ho dé chiing dé dang sira doi

- Cac y niém hitru ich:
% Triru twong héa (Abstraction) : Théo bo cac chi tiét dé tap trung vao nhiing thir quan trong
% Phan tach (Partitioning) : Phan chia van dé thanh cac phan doc 1ap, dé khao sat riéng biét
% Quy chiéu (Projection) : Phan chia cac khia canh (views) khac nhau va mo ta chiing mot
cach riéng biét
%, Mé-dun héa (Modularization) : Chon lya cac cau tric on dinh theo thoi gian dé dé dinh vi

su thay doi
%, Mau (Patterns) : CAu triic cia mot mo hinh dé c6 xuat hién trong nhiéu tmg dung khac nhau

13



Phéan tich yéu cau phan mém

Nguyén tic 1: Phan tach

0 Sy phan tach
%, Nim ré dwoc sw tip hop (aggregation)/phin ciia quan hé (relationship)

1 Vidu:

% Muc tiéu la khai thac mgt con tau vii tru

% Phan tach van dé thanh cac van deé con:
» Céc chi dan va cach diéu khién;
» Quan ly dir liéu;
> Chi huy va kiém soat;
> Kiém soat moi truong;
» Theo ddi cac thiét bi do dac;
» etc

& Chu y: day khong phai thiét ké, chi 1a sy phan tich van dé
> Thiét ké thuc su phai c6 du moi thanh phﬁn, khong c¢o lién quan vo1 cac van dé con

nay
% Tuy nhién, cach chon lwa ciia phin tach van dé sé c6 thé dwoc phan anh trong
thiét ké

14



Phéan tich yéu cau phan mém

Nguyén tic 2: Triru twong héa

Source: Adapted from Davis, 1990, p48 and Loucopoulos & Karakostas, 1995, p78

1 Truu twgng hoa
%, La cach tim kiém sw twong tuw giira cac khai niém bang viéc 1o di mot so cac chi tiét
%, Tap trung vao mdi quan hé tdng quan/cu thé giira cac hién twong
» Phan loai vao thanh nhom cac thuc thé khi ching c6 vai tro twong tw nhu thanh phz}in

cia mot nhom doc lap
> Quan hé ké thira biéu dién sy twong tw giira cic 16p khac nhau trong mét moi quan hé

két hop “(is_a)’

1 Vidu:
% Yéu cau la : kiém soat 16i trén tau vii tru
% Phai nhém cac 16i khac nhau vao thanh 16p LOI

Duwa vao vi tri: Dua vao triéu chirng:
% 13i thiét bi do, @B %  Kkhéng cé dap ing tir thiét bi;
% 16i truyén thong, % dap @ng khong chinh xic;
% 16i xir Iy, % tur b4o 16i;
Lo ete Lo ete...

15
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Nguyén tac 3: Quy chiéu

Source: Adapted from Davis, 1990, p48-51

1 Quy chiéu:
% Phéan chia cac linh vee ciia mé hinh thanh nhiéu khia canh (viewpoints)
> twong tu cac phép chiéu dwoce dung béi kién tric sw trong xiy dung

1 Vidu:
& Can lap cac md hinh vé yéu cau cho tau vii tru
&  Phéan chia mé hinh :
» do an toan
» kha niang chi huy
> kha ning chiu 16i
» dang thoi gian va trinh tw
> Etc...

1 Chuy:
% Quy chiéu va Phén tach thi twong tw nhau:
> Phan tach dinh nghia mdt ‘phan’ ciia quan hé
> Phép chiéu dinh nghia mot ‘khia canh’ ciia quan hé
%, Phén tach thira nhian mdi phan thi twong do6i dc 1ap
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Mot vi du tong quan vé UML

Source: Adapted from Davis, 1990, p67-68

Quan hé thira ké
(hé thong phén cap triru tweng)

:patient

Name

Date of Birth
physician
history

JANIAN

:in-patient

Room

Bed
Treatments
food prefs

:out-patient

Quan hé tap hop
(hé thong phan cap phan chia)

:patient

Name

Date of Birth
physician
history

Last visit
next visit
prescriptions

1 1..2 0..2
heart :kidney eyes
Natural/artif. Natural/artif. Natural/artif.
Orig/implant Orig/implant Vision
normal bpm number colour

17
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Pay 1a mé hinh cho van deé gi ?

Campaign

Q

1

Advert

j il

AdvertCopy

1

, Q

AdvertGraphic | 1- o> NewspaperAdvert TelevisionAdvert

AdvertPhotograph | 1..*
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Két luan

7 Mo hinh hoa dong vai tro trong tam trong RE
%  Cho phép chiing ta khao sat van dé mét cach hé thong
% Cho phép chiing ta kiém tra sy hiéu biét ciia minh

© Co nhiéu lya chon ky phap cho m6 hinh
&  Trong course nay, ching ta sé dung cac dang Ky phap cia UML

© Tat ca cac mo hinh thwong thiéu chinh xac

Str dung cac mo hinh dwgc hi€u chinh lién tuc

...nhung c6 thé biét khi nao ngirng viéc hoan chinh mé hinh
M&i mé6 hinh dwgc tao ra cho mét muc dich riéng

Muc dich thwong khong dwoc biéu dién trong mé hinh

... Vi thé nén mdi mé hinh déu cin cé mot s giii thich

& EEEE
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Phan tich yéu cau phan mém

Lecture 07:
M hinh quan hé thue thé
(Entity Relationship Modelling)

M4 hinh quan hé - thue thé (Entity-Relationship Model)

% Thue thé (Entities)
& Quan hé (Relationships)
& Thudc tinh (Attributes)

Cac rang bugc trén the hién
%, Ban s6 (Cardinalities)
& Khéa dinh dang (Identifiers)
%  Tong quat hoa (Generalization)




Phéan tich yéu cau phan mém

M6 hinh quan hé thuc thé

Lwogc do quan hé - thuc the (Entity-Relationship Schema)
L, M6 ta cac yéu cau dir liéu cho mot hé thong thong tin méi
% Dung ky hiéu d6 hoa mot cach true tiép, dé hiéu
%  Chuyén thanh lwgc d0 quan hé cho thiét ké co s& dir liéu mdt cach nhanh chéng

> Nhung triru twong hon lwge dd quan hé
> E.g. c6 thé hién thi mét thwe thé ma khong biét cac dic tinh cia né.

| 4 X [ [J
Cac thuc the (Entities):
% Lép cac ddi twong véi cac dic tinh chung va mdt pham vi ton tai
> E.g. Thanh pho, B mén, Nhén vién, Mua va Ban
%, Mot thé hién ciia mét thwe thé 12 mdt doi twong trong 16p dwoe biéu dién béi thue thé
> E.g. Can Tho, Pa Lat 1a cac vi du thé hién ciia thue thé Thanh pho

Cac quan hé (Relationships):

L Cac noi két logic giira hai hoiic nhiéu thue thé.
> E.g. Cu tri 1a mt quan hé cé thé ton tai giira Thanh phé va Nhén vién
%, Mot thé hién ciia mét quan hé 13 mot thé hién n-tuple ciia thye thé
> E.g. b (Nam, Can Tho), 12 mot thé hién trong quan hé Cu tru.




Phan tich yéu cau phan mém

Cac vidu

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

)

Employee Lives In City

) <

Works In

X

Student ‘ Exam ‘ Course

{
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Vi du thé hién cho lién két Exam

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Student

Course
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Y nghia thue su ciia mét so d6 ER?

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Course Meets

\/ Room

Course va Room la cac thuec the.
%, Thé hién cua chung la courses cu thé (eg CT324) va rooms (eg 202/C1)

Meets 1a mot quan hé.
L, Cac thé hién clia n6 mé ta cac budi hoc cu thé.
%, MBobi budi hoc ¢é chinh xac mét két hop giira course va room.

[ _
[] O - §\
E ,
B - -
O
» ]

. Cac the hi¢n cua Meets .
Cac thé hién cua Course Cac thé hién cua Rooms
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Quan hé de quy (Recursive)

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999
Mot thuc the co thé ¢6 quan hé
v@i chinh no...
% E.g... Thuc thé Nhan vién (Empoyee)

¢6 quan hé dong nghiép (colleague)
vOi chinh no.

EMPLOYEE

Néu quan hé khéng ddi xing...
% ...Can dinh nghia hai vai tro ma moi
thuc the dong trong quan hé.

% E.g ... Thue thé Quoc vwrong
(Sovereign) c6 quan hé ndi ngoi
(Succession) vaoi chinh no, nhung can
dinh nghia hai vai tré tién nhiém

(Predecessor) va ké nhiém (successor)

khac nhau cho quan hé. Predecessor SOVEREIGN

Successor
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SUPPLIER

Quan hé lién két ba (Ternary)

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Supplier

@ ProDUCT

DEPARTMENT

Department
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Quan hé AND/XOR

“M6i don hang (Order)
hoac chiwa cac mon

Part ‘

hang (contains a part)
hoac yéu cau dich vu

(requests a service),
Service ‘ nhung khong phai ca
hai”

“Poi v6i mot don hang
Shipment ‘ (Order), bat cir khi nao
phat sinh mot hoa don

(invoice) thi ciing s€ co
maot dot chuyén hang

(shipment) duwgc thye
Invoice ‘ hién va ca hai déu la
bat bugc”
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Thuoc tinh

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999
Lién két véi moi thé hién cua mot thuc thé (hoac mot quan hé) 1a mot gia

tri thudc vé mot tap hop (pham vi ciia thudce tinh - attribute).

% Pham vi xac dinh cac gia tri c6 thé nhan dwoc cho thudc tinh.

Mark Date
Number 9 () Name
STUDENT COURSE
e

EnrolmentDate

Year
Name
Surnameo\ /O
Salary O—— EMPLOYEE BIRTHPLACE CITY
Age o ™~
5 NumberOf

DateOfBirth Inhabitants
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Thuoc tinh hop thanh
(Composite Attributes)

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Nhom thudc tinh ciia ciing thue thé hodic quan hé ¢é ¥ nghia lién két

hoac cach dung gan nhau.

PersoN [ Age

Street
\(AddI“ESS HouseNumber
PostCode
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Code

Surname {

Lwoc do voi cac thugc tinh

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Salary

EMPLOYEE

Name

Bud
udget

PROJECT

o

ReleaseDate

MANAGEMENT

MEMBERSHIP

//OPhc:ne

DEPARTMENT

\OName

StartDate
COMPOSITION
_)StartDate

BRANCH

City
Number

A
5

&
) Street

PostCode
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y
Ban so (Cardinalities)
Adapted from chapter 5 of Atzeni et al, “Database Systems™ McGraw Hill, 1999
Ban so rang bugc su tham gia vao quan hé.
L, La so toi da va so toi thiéu ciia cac thé hién quan hé ma trong d6 mot thé hién ciia thue
thé c6 thé tham gia vao.
% E.g.

EMPLOYEE TASK

Néu a=0 thi sy tham gia cua thuwe thé vao quan hé 1a tuy y

Néu b=1 thi mdi thé hién ciia thue thé hau nhw 1 lién két voi mét thé hién ciia quan hé.

S
S
% Néu a=1 thi sy tham gia ciia thuc thé vao quan hé 1a bat budc.
S
©

Néu b=“N" thi mdi thé hién ciia thye thé lién két voi mét so tuy y thé hién ciia quan hé.

12
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1 r
Vi du vé ban so
Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999
“MO0i course
¢6 2 budi hoc
trong tuan”

\

Course (2,2) @ (0,40) Room
“Mot ngay “Mot phong
cotheco  [(O,N) c6 thé c6 dén
mot s0 khong 40 budi hoc
gioi han cac hang tuan”

budi hoc”
uoi hg Day




Phéan tich yéu cau phan mém

Dan chirng vé so do ER

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Mt so d0 ER md ta hién trang c6 thé cé trong thé gioi thuc

bang viéc mo hinh hoa.

Dan chirng khong hop 1¢

2,2
Course (2,2) @ (0,40) Room

a ]
gl ==
[l
= u
\ =
=

14
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Ban so cua thuoc tinh

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Cac thuoc tinh ciing co6 the
c0 ban so
% PEé mo ta gia tri toi thicu va tdi da
ciia thudc tinh lién két véi mdi
thé hién ciia mot thue thé hoic
mot lién két.
% Ban s6 mic dinh 1a (1,1)
% Cac thudc tinh tiy chon c¢é ban so

1a (0,1)
(O,N CarRegistration
Person —Q Surname
0.1) LicenceNumber

Cac ban so thugc tinh da gia tri
thi rat kho giai quyet
% Viéc md hinh héa thwong sé tot hon bang

cach thém vao thue thé cac lién két
voi quan hé 1- nhiéu (hoiac nhiéu-nhiéu).

Person ——{ ) Surname
(O,N) (0.1 LicenceNumber
(1.1)

Car 4@ CarRegistration

15
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Khoa xac dinh (Identifiers) (keys”)

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Thé nao 13 thé hién dung xac dinh duy nhiat mét thwe thé?

%, Mot khéa xac dinh cé thé dwogc tao thanh béi mdt hodic nhiéu thudc tinh ciia chinh

thue thé.

%, Néu cac thudc tinh ciia mot thue thé khong du dap ing dé xac dinh cac thé hién

mot cach ro rang, cac thuwe thé khac co thé chira trong sy xac dinh.

%, Mot quan hé dwge xac dinh béi khoa xac dinh ciia tit ca cac thuc thé c6 quan hé
> E.g. khoa xac dinh cho quan hé (Person-) Owns(-Car) 12 mjt két hop ciia khoa xac dinh

Person va Car.

khoa noi, mot thugc tinh

\’/. Registration

AUTOMORBILE OModel

\OCoIour

khéa ngogi, nhiéu thujc tinh
T~

Registration

Year ()

SurnameO/

STUDENT

DateOf Birth

PERSON

Surname

FirstName

)O Address

khoa noi, nhiéu thudc tinh

UNIVERSITY

/,. Name
—(JCity

\O Address

16
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1
Cac lru y vé Khoa xac dinh
Adapted from chapter 5 of Atzeni et al, “Database Systems™ McGraw Hill, 1999
Khoa va ban so:
L, Mot khéa xac dinh c6 thé bao gom mdt hoic nhiéu thudc tinh, véi diéu kién méi trong
chiing c6 ban s6 (1,1)
& Mot khoa ngoai (external identifier) cé thé chira mot hoiic nhiéu thuc thé, véi dicu
kién mdi trong chiing 13 mot thanh vién ciia quan hé ma trong dé thue thé tham gia

dwoc xac dinh véi ban s6 (1,1)

Cac chu trinh
%, Mot khéa ngoai cé thé bao gom mét thwe thé ma né luin phién goi mét khoa ngoai

khac, chirng nao ma cac vong lap khong sinh nira;

Da khoa
&, MObi thuc thé phai cé it nhat mét khoa xac dinh (khéa ndi hoiic khoa ngoai)
%, Mot thue thé c6 thé c6 nhiéu hon mot khéa xac dinh
> Chii ¥ : néu c6 nhiéu hon mdt khéa xac dinh, thi cac thudc tinh va thwe thé chira trong
mot sy xac dinh c6 thé 1 tay chon (bén sb tdi thiéu bang 0).
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Lwoc do voi cac khoa

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Code Ll MANAGEMENT (1.1

Surname \
(LN Ph
Salaryo\ 'NC) Phone

O—— EMPLOYEE DEPARTMENT

(1,1) (' Name

Name (I,N)

(N City
Budget.\ /.
le— PROJECT BRANCH ONumber
o OStreet
ReleaseDate (JPostCode
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Hiéu ro viéc chon khoa

Course —. Name Course —. Name
meets
@ Day < Day
/<) Hour /) Hour
Lecture 4@ Room Lecture 4@ Room
\O Instructor \. Instructor
Course 4. Name Course 4. Name
meets
Day <eels Day
Lecture —— ) Room {ecrure | Room
\O Instructor N—




Phén tich yéu cau phan mém

Khai quat hoa (Generalizations)

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Chi ra quan hé “la-mot” (“is-a”) giira cac thuc thé

TaxCode .\

Surname{ ——

PERSON

Age O/

-

MAN

WoMAN

MaternityStatus}]

Khai quat hoa:
L, MBObi thé hién ciia mot thue thé con ciing 13 mot thé hién ciia thuc thé cha
%, MBobi dic tinh ciia thwe thé cha (thudc tinh, khoa xac dinh, quan hé hoic khai

quat hoa khac) ciing 1a mgt dac tinh cua thuc thé con.

TaxCode .\

Address (| PROFESSIONAL
LAWYER ENGINEER | | DOCTOR

Specializatic:-r}]
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Phéan tich yéu cau phan mém

Cac dang khai quat hoa

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

Khai quat hoa hoan toan
(Total generalizations):

%, ... Moi thé hién cua thue thé cha
1a m@t thé hién cia mot trong
s0 cac con cua no.

%, Chi ra bang dang miii tén t6 dam

Khai quat hoa loai truwr
(Exclusive generalizations):

%, ... Moi thé hién cuaa thue thé cha
co it nhat mot thé hién cua mot
trong so cac con cua no.

%  Chi ra bang dang miii tén rong

TaxCode ..\
Surname{ }— PeoPLE
Sl )
Salary Number
WoMAN MAN EMPLOYEE STUDENT
C{ Maternity
Status
MANAGER PROGRAMMER| ANALYST
Cﬁ.anguage ﬁ
PROJECT
MANAGER




Phéan tich yéu cau phan mém

MO0 hinh E-R Meta-Model @hu so a6 E-R)

Adapted from chapter 5 of Atzeni et al, “Database Systems” McGraw Hill, 1999

CONSTRUCT
Minimum
Number T - Cardinality
Name e
.\ B
GENERALIZATION AIC

E NS T ATTRIBUTE
T Maxlmum
Cardinality

ENTITY RELATIONSHIP COMPOSITE

ATTRIBUTE

{G,N,N}
PARTICIPATIO
Maximum Minimum

Cardinality

JCa rdinality




Phan tich yéu cau phan mém

Lecture 08:
M6 hinh hwéng doi twong

7 Phan tich hwong doi twong
& Phén tich co s&
&  Dinh nghia 16p (Classes)
% Céc thudc tinh (Attributes) va phuong thirc (Operations)

1 Biéu do 16p UML (Class Diagrams)
Quan hé két hop (Associations)

Tinh boi/Ban s6 (Multiplicity)

Quan h¢ tap hop (Aggregation)

Quan h¢ hgp thanh (Composition)

Quan hé thira ké (Generalization)

EEEEE




Phan tich yéu cau phan mém

Phéan tich huwéng doi twong

1 Background
%, M6 hinh yéu cau trong thuit ngir ciia cac ddi twong va dich vu ma chiing cung cip
%  Phat sinh thiét ké huéng ddi twong
> Pugc ap dung dé mé hinh héa linh vure irng dung hon 1a chwong trinh

1 Dong co
% 0O (dwoc Kkién nghi) 1a qua “tw nhién’
> Khi trién khai mot hé thong, cac chirc niing thwe thi ciia né can dwoc thay doi
thwong hon 13 cac doi twong dang hoat dong trén né...
> ...m0t mod hinh dwa trén cic ddi twong (hon la cac chirc niing) sé rat on dinh...
> ...vi thé, c6 kién nghi rang cac thiét ké hwéng ddi twong c6 thé sé con tiép tuc dwoe
duy tri

% OO nhian manh sy quan trong cia giao tiép giira cac doi twong mot cach ré
rang. > da duge so sanh véi sw mo hd ciia ciac quan hé dong dir liéu

NOTE: Ap dung OO cho ki nghé yéu cau vi n6 13 mot cong cu mé hinh hoa. Song, chiing

ta dang mo hinh hoéa cac thuc thé trong linh vue chir khong phai thiét ké hé thong méi.




Phén tich yéu cau phan mém

UML 14 gi ?

1 UML (Unified Modeling Language)
% Mot cong nghé chuin cho viéc mé hinh héa phan mém hwéng doi twong
%, La két qua ciia s thong nhat hé thong ky hiéu ciia 3 phwong phap huwéng doi
twong tiéu biéu :
» OMT (James Rumbaugh) - Object Modeling Technique

» OOSE (Ivar Jacobson) - Object-Oriented Software Enginering
» Booch91 (Grady Booch)

-~ Pwoc hé tro béi mét s6 CASE tools:

& Rational ROSE
Y  TogetherJ

1 Ban c6 thé mo hinh 80% ctia hau hét van dé bang cach dung
chi khoang 20% UML

1 Chung ta hoc 20% do




Phan tich yéu cau phan mém

Requirements ,
I

UML use case ,
descriptions and
diagrams :
|

|

Object models

Requirements
Specifications

Scenarios

Workflow diagrams

Class definitions and,

relationships :

|
- I -
Design ' Coding
wl | 1
| | | |
= ||| UML activity UML state | L
B diagrams diagrams |,
11| UML package
LI.I: diagrams
. =
| | |_I ]
Ol
l UML class UML object | 2! |
diagrams diagrams = UML
o0l component
m a -
5: diagrams
Ol
|
2. -
: ] = UML
|
slals Coll LILML i g deployment
sequence olla oration %: diagrams
diagrams diagrams Ei
=1

How UML supports the development process.




Phéan tich yéu cau phan mém

[

[]

[]

[]

Gan nhw moi thir déu cé thé 1a object...

Source: Adapted from Pressman, 1994, p242

Cac thue thé bén ngoai
& ...twong tac véi hé thong dang dwoc
mo hinh hoa
»>E.g. people, devices, other systems
Cac vt thé
% ...1a nhitng phan cia linh vue dang

dwgc mo hinh hoa
»E.g. bao cao, man hinh, tin hiéu, etc.

Viéc xay ra hoac sy kié€n
&, ...xuat hién trong ngir canh ciia
hé thong .

»E.g. chuyén giao tai nguyén, hanh

dong kiém soat, etc.

Vai dién
%  dwge déng béi nhitng ngwoi dang
twong tac voi hé thong

"1 Céac thanh phan to chirc

& ¢6 lién quan téi tng dung
»E.g. phan chia, nhém, déi, etc.

7 Noi chon
&, ...thiét 1ap ngir canh cia van dé dang
dwgc mo hinh hoa
»E.g. nha may, bén tau, etc.

7 Céc cau tric
&  dinh nghia mét 16p hay nhém cac
objects

>E.g. bd cam bién, bd banh xe, may tinh,
etc.

Mt s6 thir khong thé 1a objects:
G cac thii tuc (e.g. in 4n, ddo ngworc, etc)
& eac thude tinh (e.g. mau xanh, 50Mb, etc)




Phan tich yéu cau phan mém

Lop (classes) la gi ?

7 Mot I6p md ta mdt nhém cac doi twong (objects) véi :
& Céc dac tinh tuwong tu (thudc tinh - attributes),
% Cung hanh vi img xir (phuong thirc - operations),
%  Quan hé nhu nhau doi véi cac object khéc.
& Va c6 chung ngit nghia (“semantics”).
1 Vidu
&  Nhan vién (employee): c6 1 tén (name), ma s0 nhan vién (employee#) va bo phan
trie thugc (department); mgt nhén vién thi cé the dwgc thué (hired), va bi sa thai
(fired); moi nhan vién lam viéc trong mot hay nhi¢u du an.
:employee -~ _ _
IeErE ~ =~ ~Name (mandatory)

Attributes  _ _ _ - -
(optional) ~ == 1" Jemployeed

Jdepartment
hire() ————-___ |
fire() c====-=—"—1 '
assignproject ()-” ~ (optional)

= = = =(QOperations
-




Phan tich yéu cau phan mém

Tim lop (Classes)

1 Tim lop tw dir li¢u nguon:
% Tim cac danh tir va cum danh tir trong mé ta van dé ciia cac doi tac

> chira trong mo hinh néu ho giii thich mét cach tu nhién hoiic ciu triic thong tin
trong wng dung.

7 Tim Idp tir cac nguon khac:
% Xem xét cac thong tin nén tang;
%  Nhirng nguoi dung va cac doi tac khac;
% Cac mau phin tich;
- Sé rat tot néu ban dau c6 nhiéu wng vién cho lép
%, Ban c6 thé bé chiing ngay sau d6 néu ching hoa ra khong hiru ich

% Quyét dinh dirt khoat loai bo cac Idp thi tot hon 1a chi suy nghi vé diéu
do.




Phan tich yéu cau phan mém

Chon lwa lop

1 Loai bo lop 1a mot khai niém Kkhi :

& EEEE

Khong nam trong pham vi phan tich;
Tham chiéu dén toan b hé thong;
Trung voi cac 16p khac;
C6 qua nhiéu mo ho hoiic qua chi tiét
> e.g. ¢6 qua nhiéu hodc qua it thé hién (instances)
Tiéu chuan ciia Coad & Yourdon’s:
> Giir lai thong tin : Hé thong sé con nhé thong tin vé cac 16p nay ciia objects?
> Cac dich vu can thiét : Objects trong 16p nay c6 nhén biét cac phwong thirc 1am
thay doi gia tri cac thudc tinh ciia chiing ?
> Pa thudc tinh (Multiple Atributes): Néu 16p chi c6 duy nhat mét thudc tinh, né cé
thé dai dién tot hon mét thudc tinh ciia 16p khac
> Thuéc tinh chung (Common Attributes): Lop ¢6 chira cac thudc tinh ma cé thé chia
sé v61i tat ca cac thé hién ciia d6i twong dé khong ?
> Phuong thitc chung (Common Operations): Lép ¢é chira cac phwong thirc ma c6 thé
chia sé véi tat ca cac thé hién ciia doi twong d6 khong ?

% Cac thuce thé bén ngoai phat sinh hoic thu nhin cac théng tin chii yéu cho hé
thong nén dwoc dit thanh lgp.




Phan tich yéu cau phan mém

Objects vs. Classes

1 Cac the hién cua mot 16p duoce goi la doi twong
%, Mot doi twong dwge trinh bay nhu sau:

Nam : Employee

name: Nam
Employee #: 234609234
Department: Marketing

%, Hai doi twong khac nhau c6 thé c6 cac gia tri thudc tinh giong nhau (nhw hai
nguoi voi tén va dia chi giong nhau)

1 Doi twong co quan hé két hgp (associations) vai doi twgng khac
%, E.g. Nam :employee thi ¢6 quan hé két hop véi doi twong Mekong1000 :project
%, Nhung chiing ta sé tim hiéu quan hé nay & cap a6 lop !
%, Chuy : Phai bio dam ring thudc tinh thi két hop véi ding 16p

>E.g. ban khong mudn ca managerName va manager# déu la thudc tinh ciia Project !?




Quan hé két hop (Associations)

1 Doi twong khong ton tai doc 1ap vaéi nhirng cai khac
&, Mot quan hé (relationship) dién ta mot su két hop trong s6 nhirng cai khac.
% Trong UML, c6 nhiéu kiéu quan hé khac nhau:
> Quan hé két hop (Association)
» Quan hé tap hop (Aggregation) va Quan hé hop thanh (Composition)
> Quan hé thira ké (Generalization)
» Quan h¢ phu thudc (Dependency)
» Quan h¢ hién thuc hoa (Realization)
% Chuy : Hai quan hé cudi khong hitu ich trong qua trinh phén tich yéu cau

7 So @0 16p chi rd cac 16p va mdi quan hé giira chiing

—

<<entity>> l

companyAddress : ] Campaign | | <<entily>>

companyName 1 0.* | title -| 0.* | Advert

ggmgg;;:f“hme - campaignStartDate |

| companyEmail places  -CaMPaNFinishDete | congucted by setCompleted()
. etCampaignAdverts -' ewAdverti) |

getClientCampaigns() | g g dNewEﬁ.ﬂEe{[(} {

getClients(] =

10



Phan tich yéu cau phan mém

Ban so (Multiplicity) cia Quan hé két hop

1 Hoi cac cau hoi vé quan hé két hop:
% Mot cude van dong (campaign) c6 thé ton tai ma khong cé thanh vién
trong Ban quan ly hay khong ?
> Néu c6, thi quan hé két hop nay sé 1a mdt tuy chon trong Ban quén 1y - 0 hoic
nhiéu (0..%)
> Néu khong, thi no la tuy chon — 1 hoac nhiéu (1..*¥)
> Néu né can dwgc quan ly béi 1 va chi 1 thanh vién trong Ban — chinh xac 1 (1)

& Mot cAu héi khac cia quan hé két hop?
> MOi thanh vién trong Ban quan ly c6 can phai quan 1y chinh xac chi mét cudc
van dong khong?
> Khong. Vi thé ban s chinh xac 14 0 hoic nhiéu (0..%)

1 Mot s0 vi du bieu dién cua ban so:
Tuy chon (0 hoac 1) 0..1

Chinh xac 1 1 =1..1
0 hoic nhiéu

1 hodic nhiéu
Mot vung gia tri

EEEEE.
N =S
N %

11



Phan tich yéu cau phan mém

Ban so

Mot client co
chinh xac 1 staffmember
nhu 13 nguoi lién hé Tén

Quan hé két hop 16p

Ban s6

Mot staffmember co

ciaquanhé¢  (ClientList)

0 hodc nhiéu clients trong
Danh sach khach hang

:Client

:StaffMember /
v
staffName 1 lién li_lC v&i O
staff# — > : :
staffStartDate Nguoi ClientList
lién hé /‘
Hudng
Quan hé két hop
“lién lac v6i” can doc
Vai tro theo huéng nay
Vai tro cua Staffmember Vai tro

trong quan hé két hop nay
1a ngudi lién hé¢

Vai tro cuaa Client

trong quan hé két hop nay

companyAddress
companyEmail
companyFax
companyName
companyTelephone

nhu 1a mdt trong ClientList

12



Phan tich yéu cau phan mém

Cac vi du khac

Campaign 4 conducted by 0. * Advert
>
Grade allocated to StaffMember
staffName
gradeName . . | staffNo
1. < 0.. staffStartDate
Hand contains Card

0..1 > 1.7

13



Phan tich yéu cau phan mém

Cac 16p quan hé két hop

- Poi khi c6 quan hé két hop ciia mot 16p véi chinh quan hé

% ... béi vi chiing ta can giir lai thong tin vé quan hé két hop
% ... va nhirng thong tin nay thi khéng con ton tai trong cac 16p vao cudi ciia
quan hé két hop

» E.g. “Chu quyen” (title) 1a mot ddi twong dung md ta thong tin vé moi quan hé giira
nguoi chii va chiée xe ciia ¢ ay

car

VIN(vehicle Id Number)

YearMade
Mileage

:person
0.* 1 Name
" owns Address
DriversLicenceNumber
< : OWNET | PermittedVehicles
I
|
:title
yearbought
initialMileage
PricePaid
LicencePlate#

14



Phan tich yéu cau phan mém

Quan h¢ tap hop va Quan hé hop thanh

7 Quan hé tap hop (Aggregation)
% Piy la mdt quan hé “Co mot (Has-a)” hay “Toan thé/Bo phan (Whole/part)”

7 Quan hé hgp thanh (Composition)

% La dang manh hon ciia quan hé tap hop dung ching té6 quyén sé hiru:
> néu doi twong toan thé bi hity, ddi twong b phén ciing bi hiiy theo.
» doi twong toan the chiu trach nhiém vé sy sap xép cac thanh phan ciaa né.

1 | :Engine

composition

‘Locomotive| 1 -

\
\

Car_|— o..1’| ‘Train
<>0"1 ‘Person |o..* _O“f<>'

driver 1 passengers

aggregz‘;tion

15



Phan tich yéu cau phan mém

Quan hé ké thira

Generalization
{abstract}
Grade 1.7 <« alocated  0." | staffName
staffNo <€ ---- A superclass
gradeName - staffStartDate
,f’ calculate Bonus ()
g assignNewStaff Grade ()
,/ getStaffDetails ()
fl
/”
Superciass I'wo
associations are 5'”5’:5' lasses
inherited by /
subclasses H
- 1
Vi Y
AdminStaff Creative Staff
calculateBonus () fuiel et
roro calculateBonus ()
[] Chu Y. assignStaffContact ()

%, Cac 16p con (subclasses) sé ké thira cac thudc tinh (attributes), quan hé (associations)
va phwong thirc (operations) tir 10p cha (superclass)
% Mot 16p con c6 thé bé qua mot khia canh ké thira
> e.g. AdminStaff & CreativeStaff c6 cac phwong phap khac nhau cho cach tinh diém thwéng
% Cac 16p cha c6 thé khai bao {abstract}, nghia la ching khong cé thé hién (instances)
» Churng té rang cac 16p con bao phi tat ca
» e.g. khong c6 by phan nao khac hon AdminStaff va CreativeStaff

16



Phan tich yéu cau phan mém

Néi thém vé Quan hé ké thira

7 Ich lgi cua quan h¢ ke thuwa
L, C6 thé dé dang thém vao cac 16p con méi khi cé thay doi to chirc

0 Tim kiém quan hé ké thwra theo 2 cach:
% Trén xudng (Top Down)

> Ban c6 mdt 16p, va viéc khio sat n6 cé thé dwoc chia nhé ra
> Hoic ban c6 mt quan hé két hop dién ta mot “loai ciia (kind of)” quan hé
> E.g. “Hau hét cong viéc ciia chiing ta 1 quang cdo cho bio chi — cac to bao va tap chi,
ciing nhw la trén cac pano quang cdo va videos”
Y Duwéi 1én (Bottom Up)
> Ban can lwu y su twong tw giita cac 16p ma ban dinh nghia
» E.g. “Chiing ta c6 nhiéu sach va dia CD trong Thuw vién, nhung tit ca ching di dwoc
ghi s6 phan loai theo hé thong Dewey, va tat ca déu cé thé dwoc cho mwon va din truée”

1 Nhung durng ké thira chi nhirng ich l¢i caa no
%, Bio dam ring moi thir trong 16p cha dwoc ap dung vao 16p con
%, Bio dam ring l6p cha thi hiru ich khi mdt 16p trong né dwge sé hiru hoan toan
Y Dirng thém cac 16p con hoidc 16p cha khong cé lién quan vao phén tich ctia ban

17



Phan tich yéu cau phan mém

M
A r
So do lop -
Class name aggregation Colour
0.2 | Diameter
multiplicities Correction
LTSIES 0..1 :kidney
attributes Name Operational?
\ Date of Birth 0..1
Height
operation Weight 0.1 1..2
> :heart
. »
generalizafion Mol b
1 ] Blood type
:In-patient :Out-patient
Room Last visit sorgan
Bed next visit Natural/artif.
Physician physician Orig/implant
donor

18



Phan tich yéu cau phan mém

Két luan

1 Hi€u ro cac doi twgng trong linh vuc wng dung
%, Pinh nghia tat ca cac doi twong ma doi tic néu ra
%, Quyét dinh doi twong nao quan trong cho thiét ké ciia ban
L, So d0 16p thiét ké tot khi: ’
» Co6 quan hé truc quan giira cac doi twong trong linh vue

» Khao sat cac quy tac nghiép vu va gla thiét thong qua ban )
> DPac ta cAu tric cia thong tin dé (cu01 cung) luu trir

7 00 1a mdt cach thirc tot dé khao sat cac chi tiét ciia van dé
%, Tranh nhitng chip va tw nhién ciia cau tric phan tich
% Cung cap mdt phwong thirc chit ché dé hicéu rd thue té

1 Nhung can than...
L, N6 18i cudn dé thiét ké hon 1a phén tich van dé
> Trong RE, so d6 16p KHONG phan anh cac 16p chwong trinh (e.g. Java)
%, Poi véi cac nha phan tich, dung cac lwge 46 UML nhuw 1a sw phéac hoa chir
khong phai ban thiét ké o
» Tuy nhién van co6 thé tré thanh ban thiét ké khi dwgc dung trong mot su dac ta

19



Két luan: UML vs ERD

1 So do ER tuong tw nhu so do 16p trong UML
%, So d0 16p nhan manh thi béc 16p (class hierarchies) va cac phwong thirc (operaions)
%, So @0 R nhan manh cac mdi quan hé (relationships) va khéa xac dinh (identity)

Nhung chi can mgt cho viéc phan tich moi van deé cho truérc !

7 ER cung cap nhiéu ky hi¢u hon cho khai niém co s¢ dir licu:
% So d6 ER cho phép cac quan hé da chiéu (N-ary relationships)
» (So do 16p UML chi cho phép quan hé hai chiéu ( binary relationships))
% So d6 ER cho phép cac thudc tinh da gia tri.
%, So dd ER cho phép dic ta cac khéa xac dinh.

0 Sw lwa chon tuy thudc vao muc tieu cai dat:
% So d6 16p UML cho kién tric hwéng doi twong (Object Oriented Architecture)
%  So dd ER cho CSDL quan hé (Relational Databases)
%,  Nhung diéu nay chi quan trong khi ban dung chiing cho ban thiét ké
»> Doi vbi ban phac thao, sy twong ty voi ky hiéu thi quan trong hon

20




Phan tich yéu cau phan mém

Lecture 09:
M4 hinh héa twong tac hé thong

1 Twong tac voi h¢ thong moi
%, Con nguoi sé twong tac véi hé thong nhw thé nao?
% Khi nao/Vi sao ho twong tac véi hé thong?

1 Use Cases

& Gi6i thiéu mo hinh hoat vu (use cases)
&  Dinh nghia tic nhin (actors)

%, Pinh nghia tinh hudng (cases)

%, Cac dic tinh mé rong

" Biéu d6 tuan tu (Sequence Diagrams)

% Trinh tu thoi gian ciia cac su kién bao gom trong hoat vu (use case)




Phéan tich yéu cau phan mém

Mo ta vé sw chuyén dich

1 HE thong Use case sé cung cap nhirng chirc nang gi ?
% Con ngudi sé twong tic véi né nhw thé nao?

& MO ta cac chirc niang tir hwéng nhin ciia nguoi dung

7 UML Use Cases
% Dungdéchi: > Cac chirc ning (functions) dwgc cung cip béi hé théng
» Tac nhan (actors) nao sé dung nhirng chirc nang nay
% MBobi Use Case la: > Mot miu irng xir ma hé thong méi dwoc yéu ciu biéu dién
» M0t trinh tw cia cac hanh dong co lién quan thyc thi béi mot tic nhan va hé
thong thong qua viéc doi thoai.
1 Mot tac nhan (actor) la :
& Moi thi can twong tac vai hé théng: Mot ngwoi (a person); Mot vai tro (role) ma nhirng nguwoi khac

nhau cé thé dong; Mot hé thong khac (bén ngoai)

7 Ranh gid¢i hé thong (System Boundary) biéu dién :
% Nhw mét cai hop chira tit ca cac use case c6 lién quan (vé dwéi dang khung chir nhét)

% Luwuy : cac tic nhan nim bén ngoai ranh gi6i hé thong.

7 Pwong noi ket (Communication association) : néi giia tic nhan va cac usecase.




Phéan tich yéu cau phan mém

So' d6 hoat vu (Use Case Diagrams)

7 Nam bat moi quan hé giira cac nhan to va Use Cases

O
C) Change a“\\\\\ ()

-+ .
A \\\\$ client contact ;K
Campalign (Thay doi quan hé khach hang)
<::::> Staff contact
NhManya?,er Add a new client (Nhan vién quan hé khach hang)
(Nha quan ly (Thém khach hang méi)
cuoc van dong)
o _— T
T .
/\ Record client payment

Accountant (Nhdn tién tra cia khach hang)

(Ké todn)




Phéan tich yéu cau phan mém

Cac ky hiéu trong So' d6 hoat vu

U/se case

Change a client

| e contact
/\

 Actor Communication N

. . \
association System
boundary




Phan tich yéu cau phan mém

O
A

Khach ha

Z

AN

em danh

muc hang hoa

DPang nhap
tai khoan

Dat
don hang

Chuyén
don hang

Kiém tra

don hang

\ /
O

Nguwoi giao hang




Phéan tich yéu cau phan mém

Quan hé <<extends>> va <<uses>>

1 <<extends>> : khi mot uses case them hanh vi rng xir vao base case
%,  Dung dé md hinh mét phan ciia use case ma ngwoi diung cé thé nhin thay nhw
hanh vi tiy chon ciia hé thong ;
%, Ciing md hinh mt sub-case riéng 1é ma né chi thwe thi trong mot s6 diéu kién.

1 <<uses>>: khi mot use case goi dén mot cai khac (giong nhw goi thu tuc)
%  Dung dé tranh viéc mé ta cing mét dong sy kién mot vai lan
&  Dat hanh vi chung trong mjt use case ctia cai s& hiru né.

<<extends>>

N
N
N
N

N
<<uses>> N\
N

RN eenNg nhep

he theng
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Ngeei

Mau use cases cho mot chiéc xe

The may

ai xe Ng--&)bén Xeng

<<uses>>

« R << >>
Kiém tra usSes

xang

Do xing

<<extdgnds>>

<<uses>>

<<uses>>

Stwra xe trén
duong
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Generate
Schedule L

Vi du sap xép lich hop

Initiator
Fa

Q

/

Schedule
meeing

@

Ty =

-1

Validate
User

Participant

Provide
constraints

=

Constraints/_ ..+ cnde>>
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Quan hé ké thira

1 Lop tac nhan (Actor classes)
% Poi khi rat hiru ich dé dinh nghia cac 16p
cua tac nhan
> E.g. khi mét vai tic nhan cung thudc vé cung
mot 16p
> Mot sb use cases thi cin béi tat ca cac thanh

Record completion
of an advert

vién trong lop
> Cic use cases khac thi chi cin béi mdt sé
thanh vién trong lép

% Cac tac nhan ké thira use cases tir 16p

0 Lop Use Case (Use Case classes)

@ /\ % Péi khi hiru ich dé dinh nghia mot quan hé
ké thira ciia mot s6 use cae

Quan hé ké thiva: Poc la Assign individual

staff to work on a
/\ hodac c

campaign
Campaign
Manager

A

Staff

Contact :
Change a client

contact

Assign stalf towork
orn a campaigrn

Assign team of staf
to work on a
campaign
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Nhin biét cac tac nhan (Actors))

~ Hoi nhirng cau hoi sau:
% Ai sé 12 ngwoi dung chinh ciia hé thong? (tic nhén chinh)
> Ai sé can sw hd tro tir hé thong dé 1am cac cong viéc hang ngay ciia ho?
» Aihoac didu gi S€ quan tam dén nhirng két qua ma hé théng dwara?
L Ai sé bao tri, quan ly, diéu hanh hoat dong cua h¢ théng ? (tac nhan phu)
% He¢ thong can cac thiét bi phan cirng nao ?
& Hé th(“')ng can twong tac voi nhirng hé théng nao khac ?
7 Tim Kiém:
%, Nhitng nguoi true tiép sir dung hé thong

%  Va nhirng nguwoi dung khac — nhirng nguoi can cac dich vu tir hé thong
1 Co 3 loai Actor chinh:
&  Nguwoidung.  >Vidu: sinh vién, nhan vién, khach hang...

%, Hé thong khac.
%, SwKkién thoi gian. > Vi du: Két thiic thang, dén han...

10
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Tim kiem Use Cases

- Poi véi moi tac nhan, hoi cac ciu hoi sau:

%, Nhitng chtrc ning nao ma tac nhan doi hoi tir hé thong ?

%, Tac nhan nao can lam ?

&, Téc nhan co can doc (read), tao ra (create), pha huy (destrqy), stra doi
(modify) hoac luu trir (store) mot so dang thong tin trong hé thong ?

%, Tac nhan c6 phai théng bao vé cac su kién trong hé théng ?

&, Tac nhan thong bao nhitng gi véi hé thong ?

&, Cac sy kién gi thi can thiét trong moi trudng chirc nang cua hé thong?

%, Hoat dong thong thuong cia tac nhan thi qua don gian hodc qua hiéu qua dbi
vO1 cac chirc ndng md1 dugce cung cap boi hé thong ?

11
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Lap tai lieu Use Cases

~ Cho moi use case:
%, Chuan bi tai liéu “ludng sw kién” (“flow of events”), dwoc viét tir hwéng nhin ciia mot
tac nhan.
L, MO ta chi tiét nhitng cai ma hé thong cin phai lam chir khong chi ra hé thong sé 1am né

nhu thé nao?

1 Cac ngi dung dac trung :
& Use case bit dau va két thiic nhw thé nao;
%, Tién trinh binh thuwong ciia cac s kién;
% Tién trinh thay phién ciia cac sw kién;
%, Tién trinh ngoai 1¢ ciia cac s Kién;

0 Kiéu tai licu:
&  Chon lwa ciach hién thi use case:

> Biéu do hoat dong (Activity Diagrams) — tot cho tién trinh cong viéc
> Biéu d0 hop tic (Collaboration Diagrams) — tot cho thiét ké cap cao
> Bi¢u do trinh tw (Sequence Diagrams) — tot cho thiét ké chi tiét




Phéan tich yéu cau phan mém

Mau tai liéu Use Cases

1 C6 thé dung theo miu don gian nhu sau:

. X. Luong sy kién cho Use case ABC

. X1. Piéu kién bit dau: danh sach nhirng diéu kién phai théa min trwéc khi Use case
dugc thue hién.

Vi du nhu: mot Use case Khac phai thuc hién truéc khi Use case nay dugc thue
hién hay nguoi dung phai cé di quyén deé thuce hién Use case nay. Khong nhat
thiét moi Use case déu phai co dieu ki€én bat dau.

. X2. Ludng chinh: m ta nhitng buwéc chinh sé xay ra khi thue hién Use case.
. X3. Cac ludng phu (ludng con).

. X4. Cac ludng ré nhanh.

Trong dé X 1a so thw tw ciia Use case trong hé thong

13




Vi du : Luong su kién mo ta Use Case
Luong s kién mé ti Use case cho hé thong rit tién tw dong nhw sau:

1.1 Piéu kién bat dau.
1.2 Ludng chinh:
1.2.1 Nguoi dung dua thé vao may.
1.2.2. May hién thong bio chao mirng va yéu ciu nhip mi so
1.2.3 Ngwoi dung nhip mi sd
1.2.4 M4y xac nhan mi s6 ding. Néu nhap sai ma so, luong ré nhanh E-1 dwgc thuc hién.
1.2.5 May hién ra ba lga chon:
Riit tién: luong con A-1
Chuyén tién: ludng con A-2
Thém tién vao tai khoan: luong con A-3
1.2.6 Ngwoi dung chon rut tién
1.3. Lu(‘“)ng con:
1.3.1 Ludng con A-1:
1.3.1.1 May héi so lwong tién can rut
1.3.1.2 Nguwoi dung nhép so tién can rit : May kiém tra trong tai khoan cé di tién
khong. Néu khong dii ludng ré nhanh E-2 dwec thuwe hién

1.4. Luong ré nhanh:

1.4.1 E-1: Nguoi diung nhép sai ma s6 :May thong bao 13 ngudi dung da nhép sai mé s6
yéu cau ngudi dung nhép lai hodc hity bé giao dich.

1.4.2 E-2: Khong di tién trong tai khoan...

14




Mo hinh hoa trinh tw cua cac sw Kién

"1 Cac d6i twong “lam chu” théng tin va hanh vi

Y
S
Y

G

Chiing c6 cac thudc tinh va phwong thirc lién quan dén trach nhiém ciia ching.
Chiing khong “biét” thong tin vé cac ddi twong khac, nhung cé thé goi dén.

Pé thuc hién tién trinh cong viéc, cac doi twong phai hep tac.
> ...bang cach giri thong bao dén mot cai khac dé goi nhirng phwong thire tir chiing
Cac ddi twong chi coé thé giri thong bao dén cai khac néu chiing “biét” cai khac
> Le. néu c6 mot quan hé két hop giira chiing.

1 Mé ta mt Use Case dung Biéu do trinh tu

G

Biéu dd trinh tw chi ra tirng budéc nhirng cai bao gom trong mot use case
> Nhirng doi twong nao lién quan téi use case
» Cac doi twong dé tham gia nhu theé nao trong chirc ning

& Co6 thé can mdt vai bi¢u do trinh ty dé mo ta duy nhat mot use case.

» Moi biéu do trinh ty moé ta mot kich ban c6 thé cho use case

%, Biéu do trinh tv ...

> ... sé giir dé dang dé doc va hiéu.
> ... khong bao gom nhirng kiém soat logic phirc tap

15
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Vi du vé Biéu do trinh tu

;.h\ i participating i i
object T~

Initiator Staff Scheduler Participant
.Person :Person .Person :Person
I call() iteration

hl Respond()

What's up?() —

|

I |

| |

| |

Time 1 ' :
1 Give mtg details() N [

I | [for all participants] *Inform() |

| | Acknowledge() |

I 4 I

: : [for all participants] *Remind() :

o e Acknowledge() |
condition 1" Prompt() I
| | M

I Show schedule() [

< I |

S

[decision=0K] ScheddleOK’ed()
|

H_[for all participant
: *Inform()

I
I
v i
I
I I

ey Y v __
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Branching messages, etc

O

O

X ;: :Printer :Queue
:CustomerP :PrinterP
Llfeh{l\e PrintFile(file) GetStatus() X In/a/ctlve
\\\ EK s
. [Ready]Print() . | Active
) [Busy] | -7
Branching PutinQueue
(file)
[OutOfService] .
Done\ CallRepair ( )
Ready(file) §
AN Ready(file) So !
S GetNext() >
Asynchronous
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Dung quén cai gi dang duoc lap mo hinh !

7 Trong giai doan phan tich
%, Ching ta muon biét vé linh vue ing dung va cac yéu cau
%, ... Vi thé, ching ta xdy dung md hinh phac hoa qua trinh dién tién (course-
grained model) dé mé ti cac nhiém vu sé nim & dau, va cac doi twong sé twong tac nhw
thé nao
> Mo hinh nay sé chi ré mét thong bao dwoc chuyén di, nhung khong quan tim qua nhiéu
vé ndi dung mdi thong bio.

> De gilr moi thir ro rang, dung cac biéu twong (icons) mo ta cac doi twong va tic nhan bén
ngoai, va cac khoi hop (boxes) dé biéu dién cac déi twong ciia hé thong.

© Trong giai doan thiet ke
%  Chiing ta muodn quyét dinh vé viéc phan mém sé hoat dong nhw thé nao
% ... Vi thé, ching ta phat trién cAc m6 hinh phac hoa cau ky (fine-grained models)

dé chi ra chinh xac ci gi sé xay ra khi hé thong thwe thi
> E.g. chi ra nhitng chi tiét chinh x4c ciia mdi cach truyén thong bao.
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Lecture 10:
Yéu cau phi chirc ning
Non-Functional Requirements (NFRs)
- Tién khai niém:
%, Cac dang ky phap mo hinh h6a ma chiing ta da biét

~ 'Yéu cau phi chirc nang (NFRs) 1a gi ?
%, Cac hé s chit lwong, tiéu chuan thiét ké; cac do do
% Vidu vé NFRs

- Tiep can huwong san pham (Product-oriented) voi NFRs
% Tao ra sw dic ti cac hé s6 chat lwong
% Vidu: Su tin ciy

- Tiep can huong tien trinh (Process-oriented) voi NFRs
%, Phéan tich muc tiéu linh ddng (softgoal) cho cac théa hiép trong thiét ké
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Cac dang biéu do trong UML...

Biéu do trinh tu

% % % Use Cases - — ]
| ' \ Khia canh tir nguoi dung ; i F : Kich ban cu thé
b Liét ké true quan céc < 1 giao tiép giira nhirng
Y < 1 ~ e N N A 4
chirc ndng tong quan cua y I ol I nguol dung va h¢ thong
cic yéu ciu chinh | I > ot Tf‘lnh tu cua vi€c trao
doi cac thong bao
Biéu do hoat dong -] Bi¢u d6 chuyén trang thaf
Tién trinh hoat dong = ™ | Cac dap ung theo su
ddne thoi v —_ }— 1 |C .
ong tho1 va Ptk A% ki€én ciia mgt doi tuwong,
dong b phu thuge .l[:j Eﬂ»L,_lJ mé hinh héa hanh vi
giira cac cong viéc | 7 &t 16D oi A
% ) cua mot lop giao dién.
o CoiC O
e bo
Biéu do lop

Cau tric thong tin
quan h¢ giira cac

16p, giao di€n, hop tac.
Thé hién mit tinh

ciia hé thong.
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...va nhirng biéu d6 khong thudc - UML:

%, Mo hinh muc tiéu (Goal Models)
> Nim bit cac muc tiéu chién lwogc ciia cac doi tac
> Tot cho viéc khio sat cac ciu hoi how’ va ‘why’ véi cac doi tac
> Tot dé phan tich cac théa hiép trade-offs, dic biét trén cac chon lwa thiét ké

%, M4 hinh Cay bit 16i (Fault Tree Models) - nhw mét vi du trong ki thuét phan tich rii ro
> Niam bit cac 18i tiém an ciia mét hé thong va nguon géc nguyén nhén
> Tot cho phan tich rii ro, dic biét trong nhirng ing dung véi tiéu chuin an toan

%, Mo hinh chién hrgc phu thudc (Strategic Dependency Models (i*))
> Nim bit quan hé giira cac tic nhin trong mot to chirc
> Hiru ich cho quan hé giira muc tiéu doi tac voi to chire thiét 1ap ching
> Tot cho viéc thau hiéu t6 chirc sé thay d6i nhw thé nao

%, Mo hinh quan hé - thuc thé (Enntity-Relationship Models)
> Nim bit quan hé vé cau tric thong tin dwoc lwu triv
> Tot cho viéc hiéu cac rang budc va nhirng gia thiét vé pham vi chii thé
> Lap nén tang tot cho thiét ké CSDL

% Cac ki¢u bang 16p (Class Tables), bang su kién (Event Tables) va bang diéu kién
(Condition Tables (SCR))

> Niam béit hanh vi déng ciia mot hé thong phan ing trong thue té

> Tot cho viéc biéu dién chirc ning két hop tir inputs dén outputs

> Tot cho viéc tao cac md hinh hanh vi chinh xic, nhu suy dién tu dong
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Yeéu cau phi chirc nang la gi?

1 Chwre nang vs. Phi chire nang

% Cac yéu cau chirc ning m ta cai hé thong sé lam
> Cic chirc ning c6 thé nim bit trong use cases
> Céc hanh vi c6 thé dwoc phén tich bing viéc vé biéu do trinh tu, biéu dd trang thai, etc.
> ... va kha ning lan vét dé giai quyét nhirng van dé ric roi ciia mét chwong trinh

L, Cac yéu cau phi chirc niing 1a nhirng rang budc toan thé trén hé thong phin mém
> e.g. chi phi phat trién, chi phi vin hanh, kha ning thuec thi, d tin cdy, kha ning bao tri,

tinh kha chuyén, tinh thiét thwc, etc.

> Thwong dwoc biét nhw chét lwong phin mém, hoic chila “cac kha niing” (“ilities”)
> Thwong khong dwoc cai dit trong mét mo-dun duy nhit ciia chwong trinh

1 Nhirng tro ngai cua NFRs

% Khé dé md hinh

% Thuwong & trang thai khong hinh thirc, va vi thé ma:
> Thwong mau thuin,
> Kho thuc hién trong sudt qua trinh phat trién
> Kho danh gia khach hang nao wu tién dé phan phoi

%, Khé tao ra cac tiéu chuan dé cé thé do lwong ching
> Chiing ta muon on dinh chiing theo cach cé thé do lwong dwoc sé dap ing ching nhu thé nao.
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Vi du vé NFRs

7 Yéu cau giao dién
% Giao dién ciia hé thong méi sé nhw thé nao
trong moi treong cia né?
» Giao dién nguoi dung “théan thién”
> Giao dién ddi véi cac hé thong khac

~ Yéu cau thue thi

% Gidi han vé thoi gian / khong gian
» Thoi gian tii nap, thoi gian dap @ng, kich
thwée dir li€éu nhap va khong gian luu triv
> e.g. ”hé thong phai kiém soat 1000
giao dich trén giay"

% PO tin cly
> Tinh sin dung ciia cic thanh phan
» Su nguyén ven cia théng tin dung duy
tri va cung cap cho hé thong
> e.g. "hé thong phai co it hon 1 gio
dinh tr¢ hoat dong trong 3 thangs"

& Tinh biao mat
» E.g. Cho phép thong tin lvu hanh, hoac
phan quyén ngudi diung

% Kha ning chiu 16i
> E.g. Hé thong sé cin ning luc ton tai,
chiu dung céc sw ¢ tw nhién, etc

~ Yéu ciu van hanh
% Cac rang budc vat ly (kich thwéc, trong lugng),
% Mirc k§ ning & kha ning nhan sy
%, DE bao tri
Y Cac diéu kién vé moi truong

L ete

7 Yéu cau chu trinh song

% “Future-proofing”
» Kha nang bao tri
» Kha ning mé rong
> Tinh kha chuyén
> Thi trwong mong doi hodic vong doi sain pham
% Nhirng giéi han phat trién
> E.g giéi han thoi gian phat trién,
> Tai nguyén sin dung
> Céc chuin vé phwong phap
> etc.

7 Yeéu cau Kinh te
% e.g. gi¢i han nghiém ngit ding thoi gian
va/hodc von dai han.
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Tiép can NFRs

7 San pham vs. Tién trinh?

% Tiép cAn hudng sin pham (Product-oriented Approaches)
» Tap trung vao chit lwgng cua hé thong (hoac phan mem)
> Nim bit cac tiéu chuin thiét 1ap ciia méi yéu ciu
> ...dé ma chung ta co thé do lwong chung khi san phém dugce thiét ké

%, Tiép cAn huwong tién trinh (process-oriented Approaches)
> Tap trung vio cac yéu cau phi chirc niing (NFRs) nao c6 thé dung trong tién trinh thiét ké
> Phan tich twong tac giita NFRs va cac chon lwa thiét ké
> ... d¢é ma ching ta c6 thé dwa ra cic quyét dinh thiét ké phu hop

1 Pinh lwgng (Quantitative) vs. Dinh tinh (Qualitative)?

%  Tiép can dinh lwong

> Tim thang do cac thudc tinh vé chat lwgng

> Tinh toan mirc d9 cho mdt thiét ké dap &ng véi cac muc tidu chat lwong nao
% Tiép can dinh tinh

> Nghién ctru cic dang quan hé giira cac muc tiéu chat lwong

» Ly do cia cac su théa hiép (trade-offs), etc.
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Chat lwong phan mém

- Nghi dén mot do vat thong thwong
% e.g. Mot cai ghé — ban sé do “chat lwong” ciia né nhw thé nao?
> Chat lwgng két cAu?
» Gia tri thAm my?
> Dap wng muc tiéu?

1 Tat ca cac do do chat lwong déu co quan hé
% Khong c6 thang do nio tuyét doi

% Poi khi chiing ta c6 thé néi A tot hon B...
> ... nhung thuong rat kho dé néi tot hon thé nao !

© Poi véi phan mém :
% Chat lwgng két ciu?
> Phan mém thi khong dwoc ché tao (ma la phat trién)
Y Gia tri tham m§?
» nhung hau hét phz"in mém thi truc quan
> gia tri tham my 1a mot sw quan tim bén 1¢
Y DPap ing muc tiéu?
» Can phai hiéu ré muc tiéu
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Su dap wng (Fitness)

Source: Budgen, 1994, pp58-9

1 Chat lwgng phan mém la dap wng voi muc tiéu

N6 c6 thyc hién di€u can thuc hién?

NO c6 thuc hién theo cach nguo1 dung can n6 thuc hién?

NoO ¢6 du tin cay? Pu nhanh? Pu an toan? Bu bao mat?

N6 sé& c6 kha ning thuc hién? N6 s& ludn san sang khi ngudi ding can dén nd?
N6 ¢6 thé thay ddi khi nhu cau thay d6i?

- Chat lwgng khong phai 1a mot do do cho rieng phan mém
L, N6 do lwong cac quan hé ciia phan mém trong linh vue tng dung ciia n6
> khong thé do lrong diéu nay trude khi ban dit phian mém vao méi truwong ciia né...
> ...va chat lwong sé khac nhau trong nhirng mdi truomng khac nhau!
% Trong khi thiét ké, ching ta can duw doan phan mém sé dap ing véi muc tiéu
tot nhwr thé nao
> chiing ta can nhirng nguoi du doan chat lwong tot (ngudi phan tich thiét ké)
% Trong khi phan tich yéu ciu, chiing ta cin hiéu ré viéc dap wng véi muc tiéu
sé dugc do lwong thé nao
» Muc tiéu du dinh la gi?
> Cac yéu to chat lwong gi sé quan trong doi voi cac doi tac?
> Nhirng yéu to d6 sé dwogre to chirc nhw thé nao?

EEEE 6
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Cac yéu to vs. Tiéu chuan

7 Cac yéu to chat lwong
%, Piéu nay thi lién quan dén quan hé khach hang (customer-related)

> Vi du: hiéu niing, tinh toan ven, d¢ tin ciy, tinh chinh x4c, kha niing chiu 16, sy tién dung,...

1 Tiéu chuan thiét ke
% Picu nay lién quan téi k§ thuit (hwéng phat trién) ching han nhw quan 1y cac bat
thuwong, tinh hoan thién, tinh 6n dinh, kha ning lwu vét, tinh truc quan,...

7 'Yéu to chat lwgng va tieu chuan thiét keé thi co lién quan:
%, MG&i yéu té phu thudc vao mdt so tiéu chuin lién quan:
> E.g. Tinh chinh xdc phu thudc vao tinh hoan thién, tinh 6n dinh, kha ning lwu vét,...
» E.g. Tinh kha thi phu thudc vao sy mo-dun hoa, tinh linh dong va tinh don gian
%, C6 thé c6 mdt sé chuan két hop dé givp ban...

~ Trong qua trinh phan tich:
% Xic dinh quan hé quan trong ciia mdi yéu to chat lwong
» Tur quan diém cia khach hang!
%, Xdc dinh tiéu chuén thiét ké ma mdi yéu t6 nay phu thudc
%, Thiét 1ap d do lwong cac yéu cau
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Phan tich yéu cau phan mém

Thiét 1ap do do cac yéu cau

Source: Budgen, 1994, pp60-1
~ Chung ta phai doi cac khai niém khong ro rang ve chat luwgng

thanh do do lwong Cac vidu ...

Ciac yéu to chat lwong

. (o ea \ Do tin ca
(cac khai niem triru twgng i Y

Do phurc tap

clia cac dic tinh chat luong)

\ 4
Tiéu chuén do lwong Trung binh Thong tin aeEn
s0 1an gap 16i? IR LA '

(dinh nghia mot so do do)

¥

giira cac thi tuc?|| | cach sir dung?

r 14 Y r v v ’{ v’ }\
Dém so lan tir két qua Thue hién né Pém sb So phit can
hién thi ciia thiét ké va dém so loi lan goi ﬂfho tn}ot s0

, trén gio??? thit tuc??? 20 tic ciia

(hién thuc hoa do do)

nguoi dung???




Phéan tich yéu cau phan mém

Vidu : Do d0 tin cay

7 Pinh nghia vi du:
% Kha ning ciia hé thong hanh xir mdt cach thong nhit theo phwong cich ngudi ding cé
thé chap nhin dwoc khi hé thong van hanh bén trong méi truong ma né dw dinh thuc hién.

1 Cac chu thich:

% PJ tin cdy c6 thé dwoe xac dinh dwdi dang mdt gia tri phan trim (nhw, 99.999%)

%, Piéu nay c6 thé mang y nghia khac nhau déi véi cac ing dung khac nhau:
> Mang dién thoai: mang toan cuc c6 thé bi 16i khong nhiéu hon, trung binh khoang 1hr
méi nim, nhung 16i ciia cac chuyén mang ca nhin c6 thé xuit hién thwong xuyén hon nhiéu.
> Hé thong kiém tra bénh nhan: hé thong cé thé bi 16i dén khoang 1hr/year, nhung trong
trueong hop nay, cac bac si/ y ta sé bao dong 16i. Li thwong xuyén hon & cac bd phin ca thé
thi khong thé chip nhin dwoc.

L, Tot nhat, ching ta cé thé thye hién mét s6 viéc nhw sau:
> "...Khéng c6 nhi¢u hon X 13i trén 10KLOC (line of code) c6 thé dwogc phat hién trong
sudt qua trinh tich hop va kiém thir; khong cé nhiéu hon Y 13i trén 10KLOC cé thé ton tai
trong hé thong sau khi phan phdi, theo nhu tinh toan béi Monte Carlo dung k¥ thuit tim
kiém nhan 16i nhu trong phu luc Z; hé thong phai van hanh 99.9% trén 100% kha niing van
hanh theo lich trong sudt nim van hanh dau tién cia né..."




Phéan tich yéu cau phan mém

Do do tin cay...

1 Vidu - yeéu cau vé do tin cay:
%, “Phin mém sé& c6 khong nhiéu hon X 18i trén mét ngan dong mi lénh”
% ... Nhung c6 thé do dworc 16i tai thoi diém phan phoi sian pham khong?

~ Dung trinh go 1oi (Debuging)
%, Po lwong hidu qua ciia tién trinh kiém thir

&, Mot s6 nhan 13i thi dwgc néu ra cho hé thong phan mém
> sau d6 thwe hién kiém thir va sira 16i khong toan bd

Uébc lwong s 168 = # nhan 16i x # 16i phat hién

trong hé thong # nhan 16i dwoc phat hién

% ..NHUNG, khong phai tat ca 16i déu quan trong nhu nhau!
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Phéan tich yéu cau phan mém

| 4 N
o A A A A A
Thiet lap do do yeu cau
[ ] [
1 Xac dinh ‘tieu chuan dap wng’ cho moi yéu cau
%, Pit ‘tiéu chuan dap wng’ bén canh yéu cau
% E.g. Poi véi phan mém ATM méi
> Yéu cau: “Phan mém phai true quan va ré rang (khong can giai thich gi thém)”
> Tiéu chuan dap @ng: “95% cac khach hang hién cé ciia ngin hang sé c6 thé rit tién
va giri séc trong vong 2 phut khi sir dung sin pham lan dau tién”

N

© Chon tiéu chuan dap wng tot
L, Cac d6i tac thwong hiém khi mé ta diéu nay
L, Cac tiéu chuan ding khong ludn ré rang:

& Lam viée véi cac doi tac dé tim ra cac tiéu chuan dap tng tot

© Su thay the
%, Poi khi, chat lwong khong thé do lwong truc tiép. Tim cac dinh danh thay thé:
> E.g. “Mt vai dir liéu nhap bj 16i” thé cho Tinh dé sir dung
> E.g. “Lién két khong chiit ché” thé cho Tinh dé bao tri




Phéan tich yéu cau phan mém

Danh muc NFR

Source: Cysneiros & Yu, 2004

7 Danh muc dinh nghia san cuaa sy phan tich NFR
% Cung cap kién thirc nén dé kiém tra do bao phi ciia mét NFR

% Cung cAp mét cong cu lam ro NFRs
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Phan tich yéu cau phan mém

Lecture 11:
Piic ta yéu cau
Requirements Specifications

© Tai sao can viét dac ta
& Muc dich va nhirng ngwoi tham gia dic ta
& Chon kich thwéc va quy cach thich hop

7 Yéu cau cua sy Dac ta
&, Cac dic tinh cia dic ta tot
%, Cac van dé chii yéu
%, Nhitng gi khong can thiét trong dic ta

1 Cau truc cua mot tai li€u yéu cau
%  Chuan IEEE




Phan tich yéu cau phan mém

Yeéu cau vs. Dac ta

Application Domain

Machine Domain

- domain properties

R - requirements

C - computers

P - programs

Téi muon bang ké
cac thuoc nay 1ap
theo thir tu thoi gian.

Béng phéan phdi
va bang ké chi
phan loai thudc
theo cac nhém

3.11.2.3. Khi nhan duoc
danh muc thudc phan
phéi dén, hé thong s&
thém ting loai thudc theo
thir ty vao cac muc trong
bang ké hién co.

3.11.2.4. Khi bang ké da
lap xong, hé thong sé ...

thuoc.




Phéan tich yéu cau phan mém

Dac ta yéu cau phan mém

© Thwe hién két noi Yéu cau voi nhirng cai khac nhw thé nao?

L Canmb ta chung trong maot tai li€u SRS (Software Requirement Specification)

> Nhung mét SRS khong phai nhat thiét 12 mot tai liéu chi trén giay to ...

7 Muc tiéu SRS

%, Chuyén tai thong tin
»  Giadi thich linh vyc Gng dung va
hé thong can phat trién

% Lap hop dong
» Co6 1€ 1a mot rang buoc hop I€!
> Biéu dién sy théa thuin va mot
10 cam két

%, Co sé cho viéc danh gia phan mém
> Hb tro kiém thir, V&YV
>  “Pu thong tin dé kiém tra liéu hé
thong dwogc phan phdi c6 dap ing
dwoc cic yéu cau”

% Co sé cho viéc quén ly thay doi

1 Ngwoi dung SRS
% Khach hang & Nguoi dung

> Quan tim dén cac yeu cau hé thong
> nhlrng khong biét cac chi tiét vé yéu
cau phan mem

%, Nha phén tich (yéu cau) hé thong
> Viét nhirng dic ta lién quan khac
%, Nguwoi phat trién, Lap trinh vién
» Phai cai dac cac yéu cau
% Kiém thir vién
> Phai kiém tra rang cic yéu cau duoe
dap ung
Y Quan ly du an
» Phai do lwong va kiém soat duw an




Phéan tich yéu cau phan mém

Muc tiéu cua
dac ta?

11 Xet 2 du an Khac nhau:
A) Dy an nho, 1 nguwoi 1ap trinh, 2 thang lam viéc
Nguwoi l14p trinh thao luin véi khach hang, sau d6 viét khoang 2-trang ghi chu
B) Dw an lom, 50 ngwoi 1ap trinh, 2 nam lam viéc
Doi phan tlch 1ap mo hlnh cac yéu ciu, sau dé viét khoang 500-trang tai li€u
dac ta yéu cau phan mém (SRS — SoftwareRequirements Specifications)

Lap mot tai lieu; co chira

Tao sy thau hiéu cho
nguo1 1ap trinh; phan hoi
cho nguo1 dung

Dac ta twong thich

day du cac chi tiét cho tat
ca cac lap trinh vién

Nha quan tri?

bic ta thi khong nhat
thiét; dd co san cac nguon
tai nguyén

Dung dac ta de udc luong
nguon tai nguyén can thlet
va hoach dinh su phat trién

Nguwoi doc?

Chu yé:u : Tac gia dac ta
Thwr yéu : Khach hang

Chu yéu : Lap trinh vién,
nha quan tri, ki€ém thwr vién
Thir yéu : Khach hang




Phéan tich yéu cau phan mém

Mot bién dang: Tai liéu thau (Procurement)

7 Mot ‘SRS’ ¢6 thé dwoc viet bai...

%, ...Nha thau (the procurer):
» SRS thi thuc su 1a mdt 101 moi cho nhiing dé xuat
» Phai du téng quat dé c6 thé chon lya dugc mot nguoi d4u thau tét. ..
> ...va du chi tiét dé loai bo nhitng ngudi dau thau khong hop 1y

% ...Ngwoi dau thau (the bidders):
> SRS 1a mot dé xuat dé cai dat mot hé thong dap ung khach hang
> Phai du chi tiét dé chung t6 tinh kha thi va kha ning vé k¥ thuat
> ...va du tong quat dé tranh vuot qua cam két

%, ...Nha phat trién dwoc tuyén chon:
> Phan anh su thau hiéu vé cac yéu cau khach hang ctia nha phat trién
> Mot hinh thitc co sé cho sy danh gia viéc thyc thi trén hop dong

%, ...hodc béi mdt nguoi thau RE djc lap!

© Chon lya trén quan diém nao deé hoan thanh hop dong
%, Sém (giai doan khai niém)
» chi c6 thé danh gia cac nha dau thau trén niang lwc va kha nang bieu 1§
%, Tré (giai doan dic ta chi tiét)
» nhiéu cong viéc hon cho nha thau; cac ky nang RE phu hop c6 thé khong cé san
%  Chuin IEEE dé nghi SRS nén dwoc cung xiy dwng béi nha thau va ngwoi phat trién




Phéan tich yéu cau phan mém

Cac dac tinh cua mot SRS

Source: Adapted from IEEE-STD-830-1998

1 Hop 1€ (hoac “dung”)
% Dién ta dugc nhu cau thyuc sy cta
cac doi1 tac (khach hang, nguoi dung, ...)
%, Khong c¢6 chira moi thir khong 1a
“yeéu cau”
7 Khong mo ho
&, MBOi cau chi ¢ thé doc chinh xéc theo
mot cach

7 Hoan chinh

&, T4t ca moi thir hé thdng phai thuc hién.. .

%, ...va tat ca moi thir né khong duoc lam !
Y Hoan thign murc khai ni¢m

» E.g. dap ung tat ca cac 1op cua input
% Hoan thién murc cau tric

> E.g. khong vi pham céc chuan!!!
7 Dé hiéu (R0 rang)
%, E.g. boi cac ngudi khong chuyén mon
v€ may tinh

7 Nhat quan
%  Khong chira cac mau thuin noi tai
% Sur dung nhat quan tat ca thuat ngir
7 Co thr bac
%, Chi rd quan hé quan trong /0n dinh
cua moi1 y€u cau
7 Deé kiém tra
% Mot tién trinh ton tai dé kiém thir sy
thoa man moi1 yéu cau
7 De swra doi
% C6 thé thay doi khong kho khan
> Ciu tric tot va tham khao chéo
- D@ lan vét
%, Ngudn gdc cua mdi yéu cau 1o rang
& Gan nhian moi yéu cau cho su tham
khao vé sau nay




Phéan tich yéu cau phan mém

Khong ¢0 SRS nao la hoan chinh!

I\

u
mé rong
rut lai

P Du thira I hinh thirc héa
giam di

gidi thlch\

Khong dé hicu I

Khong day di

...etc!




Phéan tich yéu cau phan mém

Dung ky phap phu hop
Source: Adapted from Easterbrook & Callahan, 1997.
- Ngon ngir ty nhién?

L, “He thong s& bao cdo cho nguoi diéu khién tit ca cac 16i phat sinh tir
nhirng chirc nang then chot hoac xuat hién trong suot su thuc hién ctia mot
quy trinh then chot va trong doé khong c6 16i nao tim dwgc nguyén nhan.”
(Piéu nay phong theo mot dic td thuc té ciia NASA tai mot tram khéng
gian quaoc té)

" Hoic mdt bang quyét dinh (decision table)?

Phat sinh trong chitc ning thench6t?| F | T| F| T | F | T

Xuat hién trong quy trinh thench6t? | F | F| T| T | F |F

Khong c6 16i nao timranguyénnhanl F |F| F | F | T |T

Bao cao cho nguoi dieu khién ?




Phéan tich yéu cau phan mém

NoOi dung SRS

7 Pac ta yéu cau phan mém can chu trong:

S
S

S

S

Chirc nang hoa.
» Nhiém vu phan mém 1a lam gi?

Giao dién bén ngoai.

> Phan mém tuwong tac thé nao voi moi ngudi, phan cting cua hé thong, cac
phan cung khac, va phan mém khac?
» Gia dinh gi c¢6 thé phat sinh tir nhitng thuc thé bén ngoai nay?

Yéu cau thue thi.

> Téc d9, su san dung, thoi gian dap Gmg, thoi gian phuc hoi ctia nhimng chitc ning
phan mém khac nhau va nhiing thir khac?

Cac thudc tinh chat lwong.
» Tinh kha chuyén, tinh chinh xac, kha nang bdo tri, tinh bao mat va nhirng
xem xeét khac?

Cac rang budc thiét ké phai tuan theo trong qua trinh cai dat.
> C6 bat ky tac dong nao cia cac chuan dugc yéu cau, ngon ngtr cai dat, cac chinh
sach toan ven CSDL, gii han ngudn tai nguyén, mdi trudng van hanh va nhiing tha

khac?




Phéan tich yéu cau phan mém

SRS khéng can bao gom ...

Source: Adapted from Davis, 1990, p183
~ Nhirng ke hoach phat trién dy an
% E.g. chi phi, d§i ngii nhan vién, lich biéu, cac phwong phap, cong cu, etc

» Chu ky song ciia SRS 1a cho dén khi phan mém 16i thoi
» Chu ky song cua ké hoach phat trién thi ngan hon nhiéu

~ Nhirng ké hoach dam bao dy an
%, Quaén ly cau hinh, kiém tra & kiém chirng, ké hoach kiém thir, dam bao
chat lwgng, etc
» Nhom nguoi tham gia khac nhau
» Chu ky song khac nhau

- Cac thiét ké

% Lap yéu cau va lam thiét ké c6 nhirng nguwoi tham gia khac nhau

%, Phan tich va thiét ké la nhirng pham vi chuyén mon khac nhau
» l.e. Nha phan tich yéu cau s€ khong thuc hién thiét keé!

% Ngoai trir nhirng rang bugc trong pham vi irng dung cua thiét ké
» e.g. Su giao ti€p gidi han gitra nhiing h¢ thong con khac nhau vi 1y do bdo mat.




Phan tich yéu cau phan mém

Cac dang 16i dién hinh

Source: Adapted from Kovitz, 1999

% Nhiéu (Noise) % Dit yéu cau véi cac nguoi dung

» Van ban chira nhirng thong tin khong lién

quan dén bat ky dac tinh nao cia van de.
Im lang (Silence)

> Pic tinh chinh khong dwoc dé cip.
Dac ta thwra (Over-specification)

> Vin ban mé ta cic quyét dinh thiét ké

mot cach rat chi tiét hon 1a mé ta van de.
Méu thuin

» Van ban dinh nghia m¢t dactinh duy

nhat theo mét sé cach trai ngwoc nhau.
Mo hd

> Vin ban cé thé thong dich theo it nhat

1a 2 cach khac nhau.
Tham Kkhao lui (Forward Ref.)

> Sw tham khio dén mdt thuit ngir hoic

mot dic tinh ma chua hé dwoc dinh nghia.
Mo mong (Wishful thinking)

» Vian bian mo ta siéu thyc — mot dic tinh

ma khong thé kiém tra dwoc

> Khong thé yéu cau nguoi dung thuwe hién
nhirng viéc nao d6, ma chi cé thé gia sir rang
ho s€ lam
Choi tro xép hinh (Jigsaw puzzles)
> Thong tin then chdt dwoc phan bo chéo
trong tai li€u va co su tham khao chéo
Yéu cau bé ngoai (Duckspeak)

Yéu cau chi ding dé xac nhén theo chuan

Phat minh khong can thiét
> E.g. ‘chirc niing trinh dién input nguoi
dung’
Thuit ngir khong nhat quan
> Phat minh va sau dé thay doi thuit ngir
Piit trach nhiém vao nguoi phat trién
> i.e.lam cho nguoi doc phai rat vat va dé
c6 thé doan ra muc dich
Viét cho ngwoi doc thu dich
» Cé it nhirng ngwoi doc dang nay hon
nhirng nguoi doc than thién

11




Phéan tich yéu cau phan mém

To chwe cac Yéu cau

1 Can mot sy to chire logic cho tai lieu
%, Chuan IEEE cung cip cac kiéu miu khac nhau cho viéc nay

7 Vidu cac cau truc — to chire boi ...

& ...Tac nhin bén ngoai hoic tinh trang bén ngoai
> e.g., cho hé thong diéu khién may bay ha canh, mdi kiéu khac nhau ciia tinh trang ha
canh: gié manh, khong cé nhién liéu, dwong biing ngin, etc

% ...Dic tinh hé thong
> e.g., cho mdt hé thong dién thoai: chuyén hwéng cudce goi, ngin chin cudc goi, nhém
cudc goi, etc ]

%, ...Dap ting hé thong
> e.g., cho mdt hé thong tinh lwong: phat sinh sd tién, bao cdo chi phi, in thong tin thué;

% ...Poi twong bén ngoai
> e.g. cho mot hé thong thong tin thw vién, dwoc to chirc biang cach phéan loai sach

% ...Kiéu nguoi ding
> e.g. cho mdt hé thong hd tro dw 4n: nha quan tri, d6i ky thuit, nguoi quan 1y, ete.

& ...Cach thirc (mode)
» e.g.cho xit ly tir (word processor): cach dan trang (page layout mode), cach dinh dang
(outline mode), cach soan thao van ban (text editing mode), etc

% ...Hé thong con
> e.g. cho tau vii tru: diéu khién & kiém soat, quan 1y dir liéu, truyén thong tin, thiét bi
do, etc.
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Chuan IEEE cho SRS

Source: Adapted from IEEE-STD-830-1993 See also, Blum 1992, p160

1 Introduction

Purpose
Scope
Definitions, acronyms, abbreviations

Reference documents
Overview

2 Overall Description

Dinh nghia san pham va
Iinh vuc irng dung

Mo ta ndi dung va cau
truc cua tai li¢u yéu cau

MO ta tat ca giao dién bén ngoai:
hé thong, ngudi dung, phan cliing,

Product perspective <~
Product functions <«

User characteristics
Constraints «—

phan mém, h¢ diéu hanh, cac rang
budc vé phan cirng

Assumptions and Dependencies

3 Specific Requirements
Appendices

Index

Tong quat cac chirc ning chu yéu,
nhu cac truong hop st dung

Moi thir han ché lya chon cta nha phat
trién (nhu luat 1€, do tin cay, chi trich,
gi61 han phan cliing, su tuong quan, ...)

Tat ca yéu cau viét ¢ day (dy la phan
than cua tai liéu). Chuan IEEE-STD

cung cap 8 mau khac nhau cho muc nay.
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Chuan IEEE STD Muc 3 (Vi du)

Source: Adapted from IEEE-STD-830-1993. See also, Blum 1992, p160

3.1 Yéu ciu giao dién bén ngoai 3.3 Cac yéu cau thue thi
3.1.1 Giao dién nguoi dung Luu y cdac sw mo ta o day la trong
3.1.2 Giao dién phan cung ngir canh cua do do!
3.1.3 Giao di¢n phan mém , 3.4 Cac rang budc thiét ké
3.1.4 Giao dién truyén thong tin 3.4.1 Céic chuén thoa thuan
3.2 Cac yéu cau chirc ning 3.4.2 Cac gi6i han phan cing
Muc nay dwoc to chirc béi ché d etc. ]
van hanh (mode), 16p nguwoi dung, 3.5 Cac dac tinh cua h¢ thong
diic tinh, etc. Chang han: phé‘in mém
3.2.1 Mode 1 . 3.5.1 Df:) tin céjy
3.2.1.1 Yéu cau chirc nang 1.1 3.5.2 Tinh sin dung

3.5.3 Tinh bao mat
3.5.4 Kha nang bao tri
3.5.5 Tinh kha chuyén

3.2.2 Mode 2
3.2.1.1 Yéu cau chirc nang 1.1

3.6 Cac yéu cau khac
3.2.2 Mode n
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Két luan

~ Pac ta yéu cau nham mot sO muc dich:
Chuyén tai thong tin

Lap hop dong

Lam co sé cho viéc kiém tra

Lam co sé cho viée quan ly cac thay doi

& & E &

© Pac ta yéu cau c6 mot so dang ngwoi dung:
%, C6 chuyén mén va khong chuyén mén
7 Pac ta tot thi rat kho viét
Hoan chinh, nhat quan, hop 18, khéng mo ho, dé kiém tra, dé sira doi, dé
lan vét...
© Dw an can phai thay doi

L, Tong cong strc dit vao mdt diic ta dung sé phu thudc vao hiu qua cé thé
phat sinh cua cac 10i trong yéu cau

15



Phéan tich yéu cau phan mém

Lecture 12:
Kiém tra va Kiém chirng
(Verification and Validation)
1 Khai niém: Dinh nghia V&V

"1 Cac Ky thuat kiém chirng
% Lap ban mau (Prototyping)
% Phan tich m6 hinh (Model Analysis) (e.g. Model Checking)
¢ Kiém duyét (Inspection)

1 Cac Ky thuat kiém tra (Verification Techniques)

% Thuc hién luu vét dic ta (Specifications Traceable) (Bai 19)
¢ Kiém thur (Testing)

¢ Kiém duyét ma 1énh (Code Inspection)

% Phan tich ma 1€nh (Code analysis)

1 V&V doc lap




Phéan tich yéu cau phan mém

Verification and Validation

© Kiém chirng (Validation)
%, “Chung ta d3 xay dung dung
hé théng ?”
%, Khai bao van d¢ da thuc su
nam bat dugc van dé thuc té?
& Hé thong da dap tmg duoc
nhu cau cua tat ca dbi tac?

1 Kieém tra (Verification)
L, “Ching ta d3 xay dung
hé théng ding?”
& Thiét ké dap tng dic ta?
% Cai dac dap img dac ta?
& Hé thong dugc phan phdi sé
thue hién diéu ma no phai lam?
% Cac mo hinh yéu cau thong
nhat véi nhitng mo hinh khac?
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Phéan tich yéu cau phan mém

Khai niém: Tiéu chuanvV&V
Source: Adapted from Jackson, 1995, p170-171 Machine Domain

\

CRIcomplitels
¥ = Pregramn

—

Application Domain

Q@]@WL}@HW PHORENHIES <©

R [F.'UJ][IW@WIJ@[TH{E@

1 Sw khac biét:

% Domain Properties: nhitng diéu ludn luén ding trong linh vuc tng dung

% Requirements: nhitng diéu chung ta mong 1a ding trong linh vuc tng dung

%, Specification: su mé ta cac hanh vi ma chuong trinh can thyc hién dé dap ung véi cac
yéu cau

 Hai tiéu chuan kiém tra (verification)

% Chuong trinh (Program) thyc hién trén mot may tinh (Computer) cu thé dap tng véi dic
ta (Specification)

& Dic ta (Specification) duoc cho trong thudce tinh cua linh vuc (Domain properties) thoa
min cac yéu cau (Requirements)

7 Hai tiéu chuan kiém chirng (validation)

% Ching ta dd xem xét (va hiéu) tat ca cac yéu cau (Requirements) quan trong?

%, Ching ta dd xem xét (va hiéu) tat ca cac thudc tinh linh vuc(Domain properties) lién
quan.




Phan tich yéu cau phan mém

Vidu V&V

1 Vidu

& Requirement R:

> “Phan luc chi c6 thé xay ra khi may bay dang chay trén duong bing”
% Domain Properties D:

» Xung luc banh xe xay ra khi va chi khi cac banh xe bat ra

» Cac banh xe bat ra khi va chi khi n6 chay trén duong bang

%, Specification S:

» Phan luc c6 thé xay ra khi va chi khi c6 xung luc banh xe

1 Kiem tra

% Phan mém cho may bay, P, thuc thi trén may tinh trong buong lai ciia may
bay, C, co hoan toan chinh xac nhw dac ta, S?

¢, S, trong ngir canh ciia gia thuyét D, c6 dap ing R?

- Kiém chirng

% Gia thuyét ciia ching ta, D, vé linh vwe c6 that chinh xac? Co thiéu sot gi
khong?

% Yéu ciu, R, c¢6 that sw can thiét? Cé thiéu sot gi khong?




Phan tich yéu cau phan mém

Kién thic cé trudc
(e.g. Phan hoi tir khach hang)

Chu trinh diéu tra

Luu y : Tuong ty nhu
mdt tién trinh khao
sat khoa hoc :

Cac mo hinh yéu

A | thue té; Thiét ké sé

Quan sat kiém thir cac ly

»  (Piéu gi sai trong thuyet do.
h¢ thong hién tai?)
Tim kiém nhirng bat thuwong —
- C4i khong thé gidi thich bin Mo hinh
Can thi¢p l,thg ;tﬁm (i 5 T
K9 A A y thuyet fuen tar: (M6 ta/Giai thich cac
(Thay thé h¢ thong cii) L ax ,
van dé quan sat)

Thuc hién cac
thir nghiém
(Thao tac trén
cac thong so)

Thiét ké thir nghiém dé
kiém thir 1y thuyét méi

—— Tao ra/ Tinh
Thietke ché 1y thuyét
(Sang ché m(f,)t hé thong t6t hon
tot hon)




Phan tich yéu cau phan mém

Chu trinh diéu tra nhanh

Kién thirc c6 trudée
(e.g. Phdn hoi tir khach hang) _\
A |
Quan sat

»i (Cai gi sai trong hé thong
hién tai?)

\ /

M6 hinh
(M6 ta/Giai thich van deé)

Kiém tra cac dac
tinh ciia m6 hinh

Phan tich mo hinh

Lap ban mau

Cho ngwoi dung
thu no




Phan tich yéu cau phan mém

Lap ban mau

“Mpt ban mdu phan mém la mét kién triic dwoc cai ddt cu thé trude dé cdc
khach hang, nguoi dung hoac nha phat trién co thé hiéu ro thém ve mot van de
hay giai phap cua no.” [Davis 1990]

“L@p ban méu la tién trinh xdy dung mé hinh lam vigc ciia hé thong”[Agresti 1986]

" Hwéng tiép can lap ban miu

Y, Ban mau trinh dién
> Dung dé ching minh khai niém; giai thich cac dic tinh thiét ké; etc.
» Giai thich, minh hoa va thong bdo — sau d6 bo di
% Ban mau thim do
» Dung dé xac dinh van dé, thu thap nhu cau, 1am rd muc tiéu, so sanh céac lya chon
thiét ké
> Khong hinh thtrc, khong cau tric va cling duogc bo di.
Y, Ban mau thir nghiém
» Khai thac cac dac tinh k¥ thuat; kiém tra sy thich hop cua mot ki thuat
> Thong thuong khong bao gom ngudi dung/khach hang
% Ban mau tién trién (e.g. “ban mau van hanh”, “hé thong lai may bay”):
» Dugc phat trién khi thay tién trinh tiép dién sé& tuong thich vo1 hé thong
> “Ban mau (Prototype)” nhu 1a mot phan phoi sdm, dé tiép tuc cai tién.




Phéan tich yéu cau phan mém

Dung 1 lan hay tiép tuc phat trién ?

"] Ban mau dung thw "1 Ban mau tién hoa

% Muc dich: % Muc dich

> dé nghién ciru nhiéu hon vé van dé hodc cac >  dé nghién ctru nhidu hon vé van dé hoic cac
giai phap cua no... giai phap cia no...

> bo di khi da thu dwoc kién thirc mong mudn. > ...va giam rii ro bang cich xay dung sém

& Cach dung: sém hoic tré cac bo phan
Y Hwéng tiép can: & Cach dung: phat trién din; 1am tién héa

> theo chiéu ngang (horizontal) — thiét ké chi S Hwong tiép can:

mot tang (e.g. Ul) > theo chiéu doc (vertical) — cai dit tirng phan
»  “quick and dirty” cua tat ca cac tang;

%  Thuin loi: »> duwgc thiet ke dé mé rong/thich ng

> Phuong tién nghién ciru cho su hji tu tothon & Thuén loi:
> Phan phoi sém — ki€ém thir sém — chi phi thdp > Cac yéu chu khong nhét thiét ¢6 dinh

> Thanh cong ngay ca khi né bi that bai! > Tra vé phién ban sau cung néu phat hién 13i
» No lwc s€ bi lang phi néu cac yéu cau thay doi & Bat loi:

mot C{‘Ch‘ nhan‘h chong < . > Co thé két thic véi mot hé thong phirc tap,

> Thlro"ng dung thay thé mot cach hop ly cac tai khong cau triic — rat khé dé bao tri

liéu yéu cau > Kién tric lra chon sém c6 thé kém

» Co thé mong muon cia khach hang la qua cao > Cic gidi phap t6i wu thi khéng dugc bio dam
> Co thé phat trién thanh san pham cudi cung » Thiéu kiém soat va phuwong huéng

Brooks: “K¢ hoach dé bé di mét ban miu — sé luén ludén lam”




Phan tich yéu cau phan mém

Phan tich m6 hinh (Model Analysis)

1 Kiém tra:
&, “M6 hinh cé dinh dang chuan?”
& Cac thanh phan trong mé hinh thong nhat véi nhirng cai khac?

- Kiém churng:

&  Duwng hoat cinh ctia mé hinh trén cac vi du nhé

& Cac thay déi hinh thirc

& Cac ciu héi ‘Cai gi sé xay ra néu...?’ (*What if’):
» nguyén nhan Ve hau qua cta nhimg yéu cau ngoat 1¢;
» nguyén nhan vé su tac dong cua nhitng thay d6i co thé
» “hé thong cO khi nao thuc hién nhu sau .

& Khio sat trang thai
» E.g. st dung kiém tra mé hinh dé phat hién ra sy dap rng cua mot s6 dic
tinh




Phéan tich yéu cau phan mém

Co s& kiém tra chéo vgi UML

Biéu dé Use Case Bi¢u do chuyén trang (StateChart)
& Mbi use case cé mot ngudi ding? &, MB®bi biéu dd chuyén trang cé nim bat
> MBbi nguoi diing c6 it nhat mjt use case? duge (cic trang thai cia) mot 16p khong?
% (6 tai liéu cho mbi use case khong? > Lop do co trong bicu do 1op khong?
>  Sir dung so dd trinh tu hodic twong tw & Moi bwde chuyén (transition) c6 mot
” . s kién kich hoat (trigger event) khong?
Bieu do lO'p (Class Dlagrams) > C6 rd rang ddi twong nao khéi tao mdi sy kién?
& So do 16p cé nim bit duwoc tit ca cic 16p > MB&i su kién c6 dwoc liét ké nhu mét phwong thire

A A X ~ A , A thudc 16p ciia ddi twong d6 trong so dd 16p?
dugc dé cap dén trong nhirng so' do khac khong? ye 10p e g op

% MBObilép c6 cac phwong phap dé lay/dit
cac thugc tinh cua no khong?

&, MBObi trang thai cé biéu dién mét s két
hgp phan biét cua cac gia tri thudc tinh?
> C6 ré rang su két hop nao véi nhirng gia tri
Biéu do trinh ty (Sequence Diagrams)  thutctinh?
Xe v s , A v, n » Tat ca nhitng thudc tinh d6 dwgec chi ra trong
& Moi lép ¢o trong so do 16;p khong? bitu d 16p?
x L] A oA 1 4 7\ 2 o . A “, , ° , . . R }\ ,
©  Moi thoPg dicp fo Ehe dwec gui di khong? & Cé phwong phap goi trong bi¢u do 16p cho
» Co6 mot quan hé ket hop 16p ngwoi gii va 16p Xey g Z Ao
A My Y A moi bwoc chuyén khong?
nguwoi nhan trong biéu do 16p khong? n . .~ oA Ae ko ex
» C6 mot phwong phap goi trong 16p giri cho > ---mot phuong phip goi s¢ cap nhat cic gid
Xe v A aeA  mea A : tri thugc tinh cho mgt trang thai mgi?
moi thong di¢p gui khong? > hwong phap goi sé kiém tra moi diéu kién
» C6 mot phwong phap goi trong 16p nhan cho P SPUap &9 : :

Xe 1A A A n trén buéc chuyén?
th han khong?
moi thong dicp nhin khong > ...phuwong phap goi sé thuc hién moi hoat dong

cia budc chuyén?

10




Phéan tich yéu cau phan mém

Reviews, Walkthroughs, Inspections...

“Management reviews”

» E.g. preliminary design review (PDR), critical
design review (CDR), ...

> Dung dé néu ra sw chic chin ma thiét ké
bao hiéu

» Tham gia béi nha quan tri va cac nha bao
trg’ (khach hang)

» Thuwong chi la mot “dog-and-pony show”

“Walkthroughs”

> Ky thuit clia ngwoi phat trién (thwong 1a khong
hinh thirc)

» Dugc sir dung béi doi ngii phat trién dé
cai tién chat llr(rng san pham

» Tap trung vao viéc tim kiém khuyet diém

0 “(Fagan) Inspections™

> Mot cong cu quan ly tién trinh (ludn hinh thirc)

> Dung dé cai tién chat lwgng cua tién trinh phat

trién

> Thu thap dir liéu 16i dé phan tich chat lwong ciia
tién trinh

> Viét output thi quan trong

» Dong vai tro chinh trong viéc huan luyén déi ngii
ké thira va truyén tai kinh nghiém

1 Cac dinh nghia nay thi khong
dwgc thong nhat chung!
& Céc thuit ngir khac da dung:

» Formal Technical Reviews (FTRs)
» Formal Inspections

- “Cach thirc” c6 thé da dang:

&  Khong hinh thirc:

» Gap go (over coffee),

» Hop mat nhém thong thuong,
>  etc.

&  Hinh thirc:

Lap Jich hdi thao,

Chuén bi thanh vién tham du,
Xac dinh thoi gian,

M6 ta cach thyrc,

Lap ta1 liéu ket qua

VVVVV




Phéan tich yéu cau phan me

L()’i ich cua klém duyé}t hinh thwce (formal inspection)

Source: Adapted from Blum, 1992, Freedman and Weinberg, 1990, & notes from Philip Johnson.

" Formal inspection tac dong tot doi véi viéc 1ap trinh:

S

S

S

Poi véi 1ap trinh wng dung:

> Hiéu qua hon kiém thur

> Hau hét chuong trinh reviewed thuc hién chinh xac lan dau tién

> So sanh: 10-50 lan tht kiém tra/gap 15i

Dir liéu tir cac du an léon

> Giam 1561 boi mot nguyén nhan : 5; (10 trong mét sb bao cio)

> Cai thién hiéu qua : 14% dén 25%

> Phan trim 16i duoc phat hién boi kiem duyét: 58% dén 82%

> Giam chi phi 50%-80% cho V&V (bao gom ca chi phi kiém duyét)
Hi€u qua trén thu nhap caa nhan vién:

> Tang tinh than, giam thay d6i nhan sy

> Lap lich biéu va danh gia t6t hon (nhiéu kién thirc vé so luge cac khuyét diém)
» Quan ly tdt hon viéc nhan dinh nang luc cua nhan vién

1 Cac lgi ich nay ciing wng dung vao kiém duyét yéu cau
%, Nhiéu khao sat theo 16i kinh nghiém phat hién rang cac tién trinh kiém duyét
rat da dang
% Cac két qua hoa 1an trong cac lgi ich lién quan ciia cac tién trinh khac nhau

12



Phan tich yéu cau phan mém

Cac vai tro (Roles)

Source: Adapted from Blum, 1992, pp369-373

Formal Walkthrough

1 Lanh dao Review

& Chu tri cude hop

%, Bao dam cac su chuan bi
Y Gitr sy tap. trung review
%, Bao cdo két qua

1 Nguwoi ghi chép

%, Gilt vet cua céc két qua cong bo

7 Reader
& Tong két cac mau san pham bai cac
mau trong sudt qua trinh review

1 Tac gia
%, Nguoi tham du mot cach tich cuc
(e.g. nhu reader)

1 Cac Reviewers khac
& Cong viéc 1a tim va viét ra bdo cdo

Fagan Inspection

1 Ngwoi diéu tiét (Moderator)
% Phai 1a mot 14p trinh vién thanh thao

& Can dugc huan luyén dic biét
& Co thé dén tu du an khac

- Ngwoi thiét ké
Y Cac lap trinh vién — nguoi phat sinh
thiét ké thong qua kiém duyét

~ Ngwoi viét code/cai dit

% Céc lap trinh vién c6 trach nhiém
dich tir thiét ké sang ma 1énh

~ Nguoi kiém thir

& Nguoi cd trach nhiém viét/thuc
thi cac tinh hudng kiém thur

13



Phéan tich yéu cau phan mém

Lap cau truc suw kiém duyét

1 ChecKklist
& Dung 1 danh sich cac ciu héi kjém tra/van dé
& review dwoc cau trac béi van dé trong danh sach

1 Walkthough
& Mot nguoi phai c6 mat trong tirng buéc kiém tra sin pham
L review duge cau tric béi san pham

"I Round Robin
L, Mobi reviewer lan lwgt néu ra mot van dé
& review thi duwoc cau tric béi ddi review

1 Toc do Review
L, M&di reviewer c6 3 phut dé xem xét lai 1 van dé, sau dé chuyén
sang cho ngwoi ké tiép
&, Tot cho viéc danh gia khi ning hiéu thau van dé!

14



Phéan tich yéu cau phan mém

Tai sao dung sw kiém duyét?

© Sw kieém duyét thi rat hiéu qua
L, Kiém duyét ma Iénh thi tot hon viéc kiém thir dé tim khuyét diém
Y, Péi vai dic ta (Specifications), kiém duyét thi da ¢ sin (ban khong thé
“kiém thir” mot dic ta!)
1 Cac khoa:
%, Chuan bi: nhitng nguoi kiém duyét thi thuc hién riéng 1& trude
& Téap hop hop mat: nguoi kiém duyét hop lai dé két hop cac danh sach khuyét
diém lai v6i nhau
%, Phan tich mdi khuyét diém, nhung khong ton thoi gian cd gang sira nd
%, Budi hop dong mot vat tro quan trong:
» Nguoi kiém duyét hoc hoi tir nguoi khac khi hg so sanh danh sach cua ho
» B0 sung thém nhiing khuyét di€ém chua thay duoc
L, Cac ho so c6 khuyét diém trong khau kiém duyét thi rat quan trong cho tién
trinh cai tién .
- Mo rong viéc lua chon cac ky thuat kiem duyét:
%, Pong vai tro gi trong budi hop?
%, Cau trac budi hop nhu thé nao?
% Loai danh sach kiém tra ndo duogc dung?




Phan tich yéu cau phan mém

V&V doc lap

1 V&YV dwge thuwe hién béi mét nha thau riéng

S
S
S

Pé dap trng V&V doc 1ap thi can mdt quan diém k¥ thuat doc lap.
Chi phi khoang giita 5% dén 15% ciuia chi phi phat trién

Cac khao sat chi ra ting gap 5 1an lgi nhuan trén von dau tu:

> Ldi phat hién sém, ré hon dé stra, ré hon dé thur lai

» Pac ta ro hon

> Cac nha phat trién thich dung cac thuc nghiém tot hon.

1 3 kieu cua sw doc l1ap:

L

Y

Doc 1ap quan ly:

> Phan chia trach nhién tir viéc phat trién cac phan mém

> C6 thé quyét dinh khi ndo va & dau can tap trung nd luc V&V

Doc lap tai chanh:

> Phan chia chi phi va nguon tai chinh

> Khong mao hiém phan phdi nguon tai nguyén khi sap sira gap kho khan
Doc lap ky thuat:

» T6 chuc nhan sy riéng biét, dé tranh thanh kién cta cic nha phan tich

» Dung nhiing cong cu va k¥ thuat khac nhau

16



Phéan tich yéu cau phan mém

Két luan

© Kiém ching (Validation) ban da giai quyét dung van de.
%, Prototyping — cho phén hdi ciia khach hang sém
& Inspection — cac chuyén gia linh vwe doc dic td mot cach ky ludng
%  Formal Analysis — phan tich toan hoc cac mo hinh cua ban
L, ...cong thém cac budi hop & giao tiép thwong xuyén véi cac doi tac

- Kiém tra (Verification) cac bwdc trong cong nghé la dung
%, Kiém tra tinh nhat quan — cac mo hinh cé thong nhat véi cai khac?
% Kha niing luvu vét —1am cho viéc thiét ké/viét ma 1énh/kiém thir phan
anh dung cac yéu cau?

1 St dung V&YV thich hop :
%, Lay thong tin phan héi tir khach hang sém néu mé hinh méi chi la
phac thao.
%, Phén tich va kiém tra tinh nhat quan néu mé hinh di 1a ban dic ta
L, V&V ddc lap néu hé thong can an toan nghiém ngit.

17



Phan tich yéu cau phan mém

Lecture 13:

Sap x€p yéu cau wu tién

Requirements Prioritization

1 Tai sao can sap xép thir ty wu tién yéu cau
% Can cin bang cac yéu cau khac nhau dé dat dwoc su két hop tot nhat

(Trade-offs)

1 Dinh hwong theo Chi phi —Gia tri (Cost-Value Approach)

¢  Sdp xép cac yéu cau
% DPanh gia quan h¢ C

theo tiéu chi Chi phi/Gia tri
hi phi/Gia tri (dung AHP)

1 Li€u cac doi tac co dong y?

%  Hinh dung suw chénh
% Giai quyéet bat dong

1éch khi sip xép wu tién




Phan tich yéu cau phan mém

Co s¢ cua sy wu tién

- C4i gi can dugc chon dé cai dit
% Khach hang (thudng) hdi qua nhiéu vé cach thirc
& Can dbi gitra thoi gian tiép thi véi tong sd cac chic ning
% Quyét dinh dic tinh ndo s& duoc phat hanh ké tiép
1 P6i voi mbi yéu cau / dic tinh, can héi:
% N6 quan trong thé nao vdi khach hang?
& Chi phi dé cai dat n6 1a bao nhiéu ?
& S& co rui ro nao khi ¢d gang thuc hién no?

7 Thue thi khan cap:

& MOt s6 yéu cau bat budc “phai”

% Mot sO yéu cau nén dut khoat loai bo

% Piéu ndy sé dan dén mot pham vi cac “yéu cau hop 1y ma ching ta
c6 thé chon lya dé dang.




Phan tich yéu cau phan mém

Mot tiép can theo Chi phi/Gia tri (Cost-Value)
Source: Adapted from Karlsson & Ryan 1997
- Tinh toan lgi nhuén trén von dau tu
¢, Panh gia tong thé tim quan trong ciia mdi yéu cau d6i véi du an
& Udc lwong quan hé vé chi phi ciia mdi yéu cau
Y  Tinh toan sy théa hi€p giira chi phi va gia tri

071 High .
~— , . -
1= priority
LY -
U 3 [ ]
5 20 Medium
a 1 n
— riorit
3
2 10

2 Low priority

Cost (percent)




Phan tich yéu cau phan mém

Ué6c lwong Chi phi & Gia tri

12 cach tiép can:
%  Pinh mirc tuyét doi (e.g. gia tri dong (3))
» Doi hoi phai cé kinh nghiém chuyén moén
& Céac gia tri lién quan (e.g. it/nhiéu; mét it, mot chiit, rif)
> Dé dang d¢ lam rd hon
> Sap thr ty vu tién dya trén sy sap xép cac van dé

1 Qua trinh so sanh — chon lya
Y Co sé dé sap xép — véi méi cip yéu cau (i,j), xét i>j?
> E.g. bubblesort — bat dau véi thtr tu ngu nhién va hoan d6i mdi cap néu sai
thtr tu
> Can n*(n-1)/2 budc so sanh
% Dung Cay thir tw nhi phan (Binary Sort Tree)
> Can O(n log n) budce so sanh
Y Dung cay phii tdi tiéu (Minimal Spanning Tree)
» V&1 moi cdp (Ri, Rit1) : tinh khoang cach gitra ching
> Cann-1 budc so sanh




Phan tich yéu cau phan mém

Mot vai rac roi

- Khé dé xac dinh mirc d9 chénh léch

L, DE dang dé néi “x thi quan trong hon y
& ...hon 1a wéc lwong sw quan trong nhiéu Ilhll’ thé nao.

N Khﬁng phaii moi yéu cau déu cé thé so sanh dwoc
& E.g. mirc do triru twong khac nhau
& E.g. chirc ning chii yéu vs. nhitng mé rong ciia khach hang
1 Cac yéu cau c6 thé khong doc 1ap
%, Khéng c6 diém chon lwa giita X va Y néu chiing phu thudc 14n nhau
1 Cac doi tac c6 thé khong kién dinh
Y, E.g.NéuX>Y,vaY>Z, thicole X>Z?
1 Cac doi tac c6 thé khong thong nhat

L, Co6 sw danh gia vé chi phi/gia tri khac nhau véi nhirng dang doi tac
khac nhau.




Phan tich yéu cau phan mém

Sw phan cap thi tw wu tién

-~ Nhém cac yéu cau theo mot cau tric phan cap
L E.g. Ciy muc tiéu (A goal tree)
L E.g. Cay NFR (NFR-Non function requirements tree)

© Chi thue hién sy so sanh gitra cac nhanh cua cung mot nut:

Cii tién h¢

thong xe lira

So sanh tap hop 1

— —_— o e e
— - —
P _—

P = Ae r
’ Phuc vu nhiéu Toi wu cac Tang cwong N )
\

~ _ hanh khich hon CRIEES dj an toan_ _ -

— =
L [ — —
i [—

P =~ - S
A N 7/ S
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Phan tich yéu cau phan mém

L
S

S

Analytic Hierarchy Process (AHP)

Source: Adapted from Karlsson & Ryan 1997

Ap ma tran n x n (cho n yéu cau)

P

Véi mbi phan tir (x,y) trong ma trin, nhip:

1 —néu x bang y

3 — néu x 16n hon y mét chut

5 —néu x 16n hon y nhiéu

7 —néu x rat 1on hon y

9 —néu x cuc ky 16n hon y

(dung céc gia tri trung gian 2,4,6,8 néu can)
...va v&i phan tir (v,x) thi nhép gia tri nghich dao.

VVVYVYVYYVY

"I Danh gia gia tri eigenvalues:

S

E.g. “trung binh trén cac cot da binh quan hoa”
>  Tinh tong mdi cot
>  Chia mdi phan tir trong ma tran voi s6 tong cot clia nd
>  Tinh tong mdi hang
>  Chia mdi tong hang véi s6 hang

(] Cuoi cung sé€ co gia tri cho moi yéu cau:

L

...cung cap wéc lwong phan trim trén tong gia tri dw an




Phan tich yéu cau phan mém

Vidu AHP - Danh gia chi phi

Source: Adapted from Karlsson & Ryan 1997

Reql | Req2 | Req3 | Req4
Reql 1 1/3 9] 4 Reql - 26% of the cost
Req2 - 50% of the cost
Req2 3 1 S 3 Req3 - 9% of the cost
Req3 | 172 15 1 13 Blll!l qlian hoa || Req4 - 16% of the cost
cac cot
Req4 | 1/4 1/3 3 1 ,
Keét qua
Reql | Req2 | Req3 | Req4 < sum | sum/4
Tong
Reql | 0.21 | 0.18 | 0.18 | 0.48 cac
> 1.05 0.26
Req2 | 0.63 | 0.54 | 0.45 | 0.36 | Nang
1.98 0.50
Req3 | 0.11 | 0.11 | 0.09 | 0.04
0.34 0.09
Req4 | 0.05 | 0.18 | 0.27 | 0.12
0.62 0.16




Phén tich yéu cau phan mém

Vé d6 thi lgi nhuén trén von dau tw (ROI graph)

Source: Adapted from Karlsson & Ryan 1997

] Thuwe hién qua trinh AHP hai lan:
&, Mét lan dé danh gia quan hé Gia tri
& Mot lan dé danh gia quan hé Chi phi

] Dung két qua dé tinh toan ty s6 ROI :

High

priority
. 304 Medium
£ sl X priority
S X
5 zod X
=
w 15+
2 1 £ e
< 10

x ------ .:.: 9 N
5 ' Low priority
e

Cost (percent)




Phan tich yéu cau phan mém

Ti€u chuan chon lwa khac

Source: Adapted from Park et al, 1999

1Ty 18 ROI khong phai 1a cach duy nhat dé nhém

cac yéu cau
12%

Above average value
Below average cost

- High
T ¢ 2 Above average 3 _ 9
~ * 2 inboth cost and value £ * “x Risk Exposure
5 25= X E _E 25 '++'*+.
o : X 0 ': X
o 20 X s O 20 Y
= —- - O
Y 15 £ Above average cost Q15 X e
G i Below average value s | e T
S 104 : 2 10 _

5 o - X = Low N )

£ Risk Exposure

éibigzbzéab} 5161!‘»262536}

Cost (percent) Relative Loss
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Phan tich yéu cau phan mém

Percentage of total value

127%

10%;

B n;l"rn'

6 n;l"rn'

Minh hoa “Gla tri” tir cac doi tac

10 Stakeholders

‘_."'._ 3 H M1
:'"”' ‘ W Mm2
- B M3
: % O M4
: ' [1 M5
:: ‘\ e, EH M7
3 Variati fficient = e
£ Vorition cofficiet| 1 o
“Level of disagreement| B MI0

for each feature” 1

I ! io 18 Features
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Phan tich yéu cau phan mém

Minh hoa sw dap wng cac doi tac

Source: Adapted from Regnell et al, 2000
"] Do thi cho thay sy twrong quan gitra mirc wu tién cua cac doi tac va

mirc uu tién cua nhom.
% Ciing c6 thé xem day l1a “4nh hwéng ctia moi doi tac trén nhém”

M10

M9

M8

M7

M6

M5 |

M3
M2

M1




Phan tich yéu cau phan mém

Ciung co thé tinh trong so moi doi tac

Source: Adapted from Regnell et al, 2000

7 Trong so cia I Két qua:

moi doi tac (Mirc wu tién da thay déi)
%,  E.g. dé phan anh
sw tin cay? T
Y E.g. dé phéan anh kich
thudce cua két qua
binh chon ?

I Vidu:

M10
Mg  O%

PZMCHBKEJADLOINGQF
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Phan tich yéu cau phan mém

Giai quyéet mau thuan doi tac
7 Nguyén nhan giy mau thuin
Y Deutsch (1973):

> Quyen kiém soat tai nguyen

> S thich va phién toai (khiéu thim m¥y hodc hanh dong cia mot thanh vién dunh
cham nhiing ngu’0’1 khac)

> Cac giatri (coy kién cho rang mot gié tri hay tap gia tri ndo d6 thi noi troi)

> Niém tin (nghi ngo cac su kign, thong tin, tinh xac thuc, etc.)

> Ban chat quan hé giira cac doi tac.

%  Robbins (1989):

> Sy truyén thong (trao doi thong tin khong day du, tin don, nhén thirc han ché)
> Cau trac (su tu’Ong thich v6i muc tiéu, sy phan xtr rd rang, kiéu 1anh dao)
» Cac yeu td c4 nhan (gid tri c4 nhan, tinh cach c4 nhan, ...)

7 Nhirng két qua dang quan tam

%, Cu x1r sai léch & mau thuan thuong co trong mot nhom 1ap quyét dinh nho

%, Nhiéu gay han va it hop tac trong glao tiép thi co han ché :
> ting giao tiép c6 khuynh huong cang tang thém mau thuan

% Nhitng nhém lam viéc nhiéu thanh phan thudng gip nhiéu mau thuan;

% Nhitng nhom 1am viéc dong nhat thuong thich tao ra nhimg quyét dinh mang
tinh rti ro cao

&, Téc dong cua ca nhan thudng bi pht 14p boi hoan canh va giac quan

14



Phan tich yéu cau phan mém

Co sé giai quyét mau thuén

7 Pam phan
& ... La tham do sw cong tac:

> Mot thanh vién c6 gang tim mot su
thoa thuan co thé dap tmg cho tat ca cac thanh
vién khac.
% Ciing dwoc biét nhu:

> Hanh vi hop nhat

> Thiét lap thuong lugng
& Khac véi:

> phan phoi/canh tranh sy thoa hiép
7 Canh tranh
& La phong to chinh ban :

> Khong quan tAm dén muc do hai long
cua cac thanh vién khac.

> Nhung khong nhat thiét phai gay thu
hin!
% Cue diém dén:

>  Khi tat ca thanh cong cho mot nguoi
dugc tra gia boi nhitng nguot khac

» Le tro choi zero-sum.

1 Giai phap “nguwoi thw
ba” (Third party)

% Cac thanh vién yéu cau hd
tro tir mdt nguon bén ngoai

» Theo quy luat sach v, chi
rd tac gia hodc ném dong xu.

>  Co thé dung khi cac phuong
phap dam phan va canh tranh déu that
bai.
% Khiéu kién: nguoi dai dién cia
mdi thanh vién phai dén tham dy.
% Khéong khiéu Kkién: mot quyét
dinh dugc dua ra béi mét nhan th
khac hon nhirng nguo1 dai dién.
%, May rii: e.g. ném dong xu




