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. M6 hinh héa hé thdng
’ | (system modeling)

La quy trinh phat triéen cac mo hinh triru twong cla

moOt hé thong, trong do mGi mo hinh bieu dién mot

goc nhin.

Cac moé hinh

O gilp cho nguwdi phan tich hiéu duoc chirc néng
cua mét hé thong

O dwoc st dung dé giao tiép v&i khach hang

u



i:‘cdio S dung mé hinh cho hé thong da
ton tai va hé thong moi

Cac mé hinh cta nhirng hé thong da cd san

O Puwoc st dung trong sudt giai doan cdng nghé yéu cau.

O Giup lam ré viéc hé thong dé lam dwoc gi.

0 La moét co s& dé thao luan ve ddé manh yéu cla hé thdng ci 2>
tim ra nhirng yéu cau cho hé thong mai.

Céac mé hinh cho hé thong ma&i

O Duwoc st dung trong sudt qua trinh cdng nghé yéu cau.

O H§ tror viéc giai thich cac yéu cau cho cac stakeholder cia hé
thong

O S& dung dé thao luan vé cac thiét ké va viét tai liéu hé théng cho
phan cai dat.

Quy trinh cdbng nghé hwé’ng mO hinh (model driven

engln ering process) c6 thé phat sinh mét phan hay toan

hé thong tlr md hinh hé thong.




£ cdio Cac goc nhin hé thc“')ng

Mo hinh hda tuong tac
gitra mot hé thong va
moi truo'ng cda no,
hoac giira cac
component cia mot hé
thong.

M6 hinh héa ngit canh
hay moi truong cua hé
thong.

interaction
perspective

external
perspective

System

structural
perspective

behavioral
perspective

Mo hinh hda to chirc
clia mot hé théng hay

M6 hinh héa hanh vi
dong chia hé théng va
cach né tra &i sy kién cau truc ctia dir liéu

nhu thé nao. duwgce xtr ly bdi hé thong.

e ——



‘d UML

Unified Modeling Language

La mot ngdbn nglr mo hinh hoa

Muyc tiéu: cung cap cho nguoi thiet ké, kj sw phan
mém, nguc‘)’j phat trien hé thong rr)cf)t cc“)ng cu ‘dé phan
tich, tr}iét ké va cai dat cac hé thobng phan mém cilng
nhw dé mo6 hinh hoa quy trinh nghiép vu.

Puwoc cdp nhat va quan ly bdi OMG (Object
Management Group).

Phién ban hién tai: 2.5.1

C6 14 loai biéu d6 khac nhau




Diagram

1

Structure Diagram Behavior Diagram
Class Package Object State Machine Use Case
Diagram Diagram Diagram Diagram Diagram
Component Profile Activity Interaction
Diagram Diagram Diagram Diagram
Composition Structure ?
Diagram
Sequence Interaction Overview
Deployment Diagram Diagram
Diagram
Communication Timing ||
Diagram Diagram
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‘wio  CAc biéu d6 UML thwong dung

5 loai sau day cé thé biéu dién dwoc cac yéu to can thiét cia mot hé thong.

Biéu d6 hoat dong (activity diagram)

Chi ra cac hoat dong trong mot quy trinh hay trong viéc xt ly di liéu.

Biéu d6 use case (use case diagram)

Chi ra cac tuong tac gitta mét hé théng va méi trwong cda no.

Biéu d6 tuan tu (sequence diagram)

Chi ra cac tuong tac gilta cac actor va hé théng, va gitra cdc component cta hé théng
v&i nhau.

Biéu d6 1&p (class diagram)

Chi ra cac |&p d6i twong trong hé théng va cac quan hé gilra cac |1&p nay.

Biéu d6 trang thai (state diagram)

Chi ra hé théng tuong tac vai cac su kién bén trong va bén ngoai nhu thé nao.




'f‘éaio Céach st dung cac md hinh d6 hoa

La phuwong tién dé thdo luan vé hé thdng co san hoac
hé thong méi

O Céac md hinh khéng can day da va khéng chinh xac.

La mét cach dé viét tai liéu vé hé thdng co san

O Can chinh xac nhwng khéng can day du.

La mdt md ta chi tiét vé hé thdng, cé thé dwoc s dung
dé phat sinh viéc cai dat hé thdng

O Céac md hinh phai vira day du va chinh xac.
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‘f‘eaio M6 hinh ngi¥ canh (context model)

Pwoc dung dé minh hoa cho ngl¥ canh van hanh cua
mot hé thong

O Chira cai ndo nam bén trong hé thdng, bén ngoai hé thong.
Céac yéu td vé xa hdi va td chirc co6 thé anh hwéng dén
quyét dinh dwa ra vi tri dwdng ranh gidi hé thong.

Cac md hinh kién trac chi ra kién tric cia mét hé thong
va moi quan hé véi cac hé thong khac.




‘ Ranh giéi hé théng

| Céc ranh gi¢i hé thdng duoc thiét 1ap dé dinh nghia cai
gi & bén trong va cai gi & bén ngoai hé thong.

"1 Vi tri clla dwong ranh gi¢i hé thong c6 anh hwéng sau
sac dén yéu cau hé thong.

" i



‘wio Nglr cdnh cla hé thong MHC-PMS

Patient Record
System

Management
Reporting System

Admissions System

HC Statistics
System

Prescription System

Appointments
System




“cdio
' Nglr canh cla mot hé thong ATM

L Security system J

Branch Accounting
system

Account DB J

system

‘ y

Branch counter
L system Jﬁ —L Usage DB J
L Mantainance J




‘o Goc nhin vé mat quy trinh

Cac md hinh nglr canh

O chi ra cac hé thong khac trong méi trwong,

O khéng chi ra viéc hé thdng dwoc phat trién nhw thé nao
trong moéi trirong do.

M& hinh nglr canh thwdng dwoc st dung cung

v@i cac mO hinh khac nhw mé hinh quy trinh

nghiép vu (business process model)

O S& dung biéu d6 hoat déng (activity diagram).




‘«io MO hinh quy trinh cua viéc giam gilr
bat budc doi voi bénh nhan

Transfer to
police station

Transfer to
secure hospital

Confirm
detention
decision

[not availablyv

Find secure
place

[available]

[dangerous]

In.form
social care
Inform next
L ]
[ of kin
Update
. -
register

Inform
patient of
rights

Record
detention

Admit to
hospital

e

decision [not
dangerous]
«system»
«system» MHC-PMS
«system» Admissions
MHC-PMS system
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£ edio MO hinh twong tac

M6 hinh twong tac ngwdi dung ho tro viéc nhan dién cac
yéu cau ngwodi dung.

M& hinh héa twong tac clia mét hé thong véi hé thong
khac 1am noi ré cac van dé vé mat giao tiép co thé phat
sinh gitra hai hé thong.

Mé hinh hoéa twong tdc component giup ta hiéu ré liéu
mét cau trdc hé thong dwa ra cé dap (rng duoc cac yéu
cau vé hiéu nang va 4do tin cay hay khong.

C6 thé sir dung biéu d6 use case va biéu dod tuan ty.




ia Biéu do use case

Vé ngudn gbc, cac use case duwoc phat trién dé hd tro
cho viéc thu thap yéu cau va hién nay no dwoc tich hop
vao trong UML.

Mbi use case biéu dién mét tac vu rdi rac va chiva twong
tac bén ngoai v&i mot hé thong.

Cac actor trong mot use case cé thé la ngudi hodc cac
hé thong khac.

La phwong tién dé 1ay yéu cau cho hé thdng.

‘ 19



‘«dio Quy trinh moO hinh hoa use case
Quy trinh

O Tim ranh gi&i cha hé thong
0 Tim cac actor
0 Tim cac use case: Pac ta use case; Tao kich ban.

Pau ra:

O actor: ngudi hodc cac doi twong st dung hé thong.

u use case: doi twong ma actor cé thé twong tac voi hé
thong.

[0 quan hé: quan hé gilra actor va use case.

O ranh gi&i hé thong: 1a hinh hdp quanh céc use case
dé danh dau ranh gi¢i hé thong



,;zaio MHC-PMS: Truyén dir liéu

Mot use case trong hé thong MHC-PMS

Medical receptionist Patient record system

‘ >



'ft‘zaio Cac use case lién quan dén
‘Medical Receptionist’

Register
patient
Unregister
patient
View patient
info.
Transfer data

Contact
- patient
22

X

Medical
receptionist
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Use case: PayVAT

Inique dentimer -

ID: UC1

1. Itis the end of a business quarter.

Flow of events:

1. The use case starts when it is the end of the
business quarter.

2. The system determines the amount of Value
Added Tax (VAT) owed to the Government.

3. The system sends an electronic payment to
the Government.

b!-!.ﬁ‘ l‘l}r e

Postconditions:
1. The Government receives the correct amount
of VAT.




Use case: DisplayBasket

{ cdio ID: UC11

Actors:
Customer

Preconditions:
1. The Customer is logged on the system.

Flow of events:

1. The use case starts when the Customer selects
“display basket”.

2. If there are no items in the basket
2.1 The system informs the Customer that

there are no items in the basket yet.
2.2 The use case terminates.

3. The system displays a list of all items in the
Customer’s shopping basket including product
ID, name, quantity and item price.

Postconditions:

Alternative flow 1:
1. At any time the Customer may leave the
shopping basket screen.

Postconditions:

Alternative flow 2:
1. At any time the Customer may leave the system.

Postconditions:




{ cdio

ID: UC12

Actors:
Customer

Preconditions:

Flow of events:

The Customer selects “find product”.

The system asks the Customer for search criteria.

The Customer enters the requested criteria.

The system searches for products that match the Customer’s criteria.

If the system finds some matching products then

5.1. For each product found
5.1.1. The system displays a thumbnail sketch of the product.
5.1.2. The system displays a summary of the product details.

5.1.3. The system displays the product price.
6. Else

6.1. The system tells the Customer that no matching products could
be found.

AR o ot

Postconditions:

Alternative flow:
1. At any point the Customer may move to different page.

Postconditions:




if“caio Pac ta use case

M6i use case gobm cd tén va dac ta.

Pac ta gom:

O Diéu kién trwdce: diéu kién phai dung trudc
kKhi mot use case dwoc thwc hién.

0 Dong sw kién (Ludéng chinh): cac bwéce trong
use case

O biéu kién sau: diéu kién phai ding tai thoi
diém két thuc use case.

O Ludng thay thé (Ludng phu)




‘s‘;aio Biéu d6 tuan tw

| Pwoc st dung dé mé hinh hoa twong tac gitra cac actor
va céac doi twong trong mét hé thong.
| Chi ra mdt chudi tuan tw cac twong tac xay ra trong mot

use case cu thé nao dé hodc mot trwrdng hop cua use
case.

" 27



_ cdio

Biéu do tuan tw
xem thong tin bénh nhan

X

Medical Receptionist

P: Patientinfo

D: MHCPMS-DB AS: Authorization

ViewlInfo (PID)| »J_

report (Info, PID,
uID)
"| | authorize (Info,
UID)
L authorization
lalt J
[authorization OK] Patient info
4. ________
[authorization fail]




N

‘wio  Bjgu d6 tuan tw dé truyén dir liéu

Medical Receptionist PRS
% P: PatientInfo D: MHCPMS-DB AS: Authorization %
| | | 0
| | | login () R
ok ! ! |
- - - - - - - - - ------—==- B e
alt : i :
[sendInfo] | | |
updateinfo() 1 updatePrs (UID) | |
—*| | authorize (TF, UID) |
authorization -
D | update (PID)
I >
Message (OK) « - - - — - 4- - _update OK
D I
— — — — — — — — — — — —— ] r—,— ———— _I_ __________ —
[sendSummary] |
UpdateSummary( ) |
" | | summarize (UID ) |
" | |authorize (TF, UID) |
authorization |
D 7
' > :summary
|
| update (PID)
_—
Message (OK) _:- - _up d_at_e 9 K_ i
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‘d Md hinh ciu truc

Hién thi cau trdc clia mot hé thong vé cac component

tao nén hé thong dé va moi quan hé cua chung.

Cac mé hinh cau tric co thé Ia

O Mb hinh tinh (static model): chi ra cau tric cla thiét
ké hé théng,

O M6 hinh dong (dynamic model): chi ra t6 chirc cla
hé thong khi no dwoc thiec thi.

Tao ra cac mo hinh cau truc ctia mot hé thong khi thao

luan va thiét ke kién truc hé thong.




if--cd,-o Biéu do Iop (class diagram)

Buoc st dung khi phat trién mét mé hinh hé thong huéng

doi twong, dé chira

O cac lop trong moét hé thong

O va mdi lién hé gitra cac 1op do.

Mét lop dc“')[ twong ¢ ’ghé dwgc xem nhw mét dinh nghia

tong quat vé moét loai doi twong hé thong.

Mbt két hop (association) 1a mét lién ket gitra cac I6p ma

no chi ra rang c6 mét quan hé gilra nhirng I&'p nay.

Khi dang phat trién cac mo hinh trong nhirng giai doan dau

cua quy trinh céng nghé phan mém

O cac doi twong bieu dién mot cai gi do trong thé gici that
(bénh nhan, don thubc, bac si, ...)




{E&io' ,
’ Cac |&p va két hop

1 Patient
record

]




_ N,
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. cdi

Condition

thong MHC-PMS

Consultant

1

1.X

referred-to

_ Cac lop va cac ket hop trong hé

1 1 1.7 ] General
Patient o
diagnosed- referred-by practitioner
with 1.*
attends
1.*
_ prescribes T
Consultation Medication
1.* 1.X
1.*
runs prescribes
1.4 Treatment
= 1.*
Hospital

Doctor




£ cdio
’ | Lop Consultation

Consultation

Doctors

Date

Time

Clinic

Reason

Medication prescribed
Treatment prescribed
Voice notes

Transcript

New (

Prescribe ()
RecordNotes ()
Transcribe ()




‘f‘eaio TOng quat hda (Generalization)

Téng quat héa la mot ky thuat thwong hay st dung dé
quan ly d6 phurc tap.

Thay vi nghién clru cac dac diém chi tiét cia moi thuc thé,
ta c6 thé

O dat cac thwe thé vao cac 1op tdbng quat hon va

O tim hiéu vé cac dac diém cda nhirng 1&6p nay.

Cho phép suy luén ra rang cac thanh phan khac nhau cua
nhirng |&p nay co mot s6 dieém chung.




’fr‘éaio Téng quat hoa

Tédng quat hoa trong ngdn nglr hwdng dbi twong (Java, ...):
s dung co’ ché ké thwa.

Céac I&p & mirc thap hon 14 cac I1&ép con (subclass) ké thira
cac thudc tinh va thao tac tv I&¢p cha (superclass). Nhirng
I&p & mlrc thap hon sau dé co6 thé thém vao cac thudc tinh
va thao tac cu thé hon.

d 5



’éfano- Hé thdng phan cap tdng quat hoa

Doctor
Hospital General
doctor practitioner
Consultant Team doctor

A

Trainee Qualified

’ doctor doctor
38




{ cdio

Cay phan cap chi tiét hon

Doctor

Name
Phone #
Email

register ()
de-register ()

A

Hospital doctor

Staff #
Pager #

General practitioner

Practice
Address




'.f‘&ﬁo M6 hinh cong gop I&p doi twong

Aggregation model

Chi ra cach ma cac |&p duwoc tap hop lai thanh
cac lop khac.

Patient record

0 O

1 1.X

Patient Consultation

‘ 10
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“«ic MG hinh hanh vi (behavioral model)

La cac mb hinh hanh vi ddng (dynamic behavior) cia mét
hé thong khi né dang thwe thi.

Chi ra cdi gi xay ra hoac cai gi dwoc gia dinh la xay ra khi
mot hé thong tra 1& mot tac ddng (stimuli) tr mdi trwdng.

C6 hai loai tac dong dwoc dé cap dén:

O D@ liéu: Mot sé di lidu dén ma hé théng phai x& 1y.

O Sw kién: Mot s6 sy kién xay ra lam kich hoat viéc x( ly ctia hé
thdng.




isedio M6 hinh hwéng di liéu

Nhiéu hé thong doanh nghiép la hé thong xt ly di liéu.

O Nhirng hé thong nay duoc dieu khién béi dir liéu dau vao cua
hé thong, vadi viéc x&r ly kha it cac sw kién bén ngoai.

M& hinh hwéng di liéu chi ra mot chudi tuan tw céac

hanh déng gom viéc x& ly di¥ liéu dau vao va phat sinh

dau ra twong rng.

Nhirng md hinh nay dac biét hiru ich trong sudt qua

trinh phan tich yéu cau vi chung co thé chi ra dwoc viéc

Xt ly end-to-end trong mot hé thong.




‘«dio MO hinh hoat dong ctia may bom insulin

Blood sugar
sensor

Get sensor Sensor
value data

Insulin
pump

Control
pump

Compute
sugar level

Pump control
commands

)=

Blood sugar
level

Calculate

pump
commands

Calculate
insulin
delivery

Insulin
requirement
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Xt ly don dat hang

Purchase officer Supplier

:Ord Budget «datastore»
rl - Hese Orders
— |

Fillin ()=J- Validate ()

|

|

|

- |
[validation ok]

Update (amount) D

|
|
|
|
|
|
|
|
|
send () I

I
|
|
|
|
|
|
|
Save () VD
|




{ cdio MO hinh huwdng sw kién

Céac hé thdng thoi gian thwe thwdng 1a nhitng hé thong

hwéng sw kién, vai viée xi ly di liéu cuc tiéu.

O Vi du: hé thdng chuyén déi dwdng dién thoai trd I&i cac sw kién
nhuw ‘receiver off hook’ bang viéc phat sinh chudng.

M& hinh hwéng sw kién chi ra cach mot hé thong tra 1o

cac s kién bén trong va bén ngoai.

Dwa vao gia thuyét rang moét hé thdng cd mét tap hiru han

cac trang thai va cac sw kién do co thé gay nén mot

chuyén ddi tir trang thai nay dén trang thai khac.




is“caso M6 hinh may trang thai

M6 hinh héa hanh vi ctia hé thong dé tra 1o cac sw kién

bén trong va bén ngoai.

Chi ra céc tra |&i clia hé thong doi v&i sw kién

O thwong dwoc st dung d& mé hinh hoa cac hé théng thdi gian
thie.

M& hinh may trang thai (state machine model) chi ra cac

trang thai cla hé thong (cac nut) va sw kién (cung) gitra

cac nut do. Khi mot sw kién xay ra, hé thdng chuyén tw

trang thai nay sang trang thai khac.

Biéu dd trang thai 14 mdt phan ciia UML va dwoc dung

dé biéu dién cac mé hinh may trang thai.

‘\‘ i
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Full

power

/ Full power *\

Waiting "\

do: di

Half
power

splay
\ time

do: set power
= 600

Biéu do trang thai ctia mét 16 vi ba

Timer
\ Number :
Full [ Settime \ Operation
power do: get number do: operate
exit: set time oven
Half
ower
P Door
Timer closed Cancel
Start
/ Door \
open Door —
/" Half powem Enabled [ Waiting ™
do: set power Door | do: display do: display
=300 closed 'Ready’ time

/" Disabled

do: display
'Waiting'




‘@ Trang thai cta |0 vi ba [1]

Waiting Lo vi ba dang doi dau vao. Man hinh hién thj thoi gian hién tai.

Half power Ngudn dwoc thiét 1ap & mdc 300 watts. Man hinh hién thi ‘Half
power’.

Full power Ngudn dwoc thiét [ap & mirc 600 watts. Man hinh hién thi ‘Full
power’.

Set time Thoi gian ndu duoc thiét 1ap béi gia tri dau vao cia ngudi dung.

Man hinh hién thj thoi gian niu da dwoc chon va cap nhat lai thoi
gian nguwoi dung da thiét lap.

Disabled Hoat déng cua Io \{i ba bi dirng vi ly do an toan. Bén bén trong 16 bat
sang. Man hinh hién thi ‘Not ready’.

Enabled Hoat dong clia cua 16 vi ba & trang thai san sang dé niu. Pén trong
|0 tat. Man hinh hién thj ‘Ready to cook'’.

Operation L6 dang & trang thai hoat déng. Bén trong 16 bat sang. Man hinh
hién thi b dém I0i. Khi ndu xong, cd mét tiéng buzz trong 5s. Pén
trong 16 bat sang. Man hinh hién thi ‘Cooking complete’ khi dang c6
tiéng buzz.

s 49



‘«io Cac tac dong vao 10 vi ba [2]

Half power Nguwdi st dung an nut half-power.

Full power Nguw®i st dung an nut full-power.

Timer Nguoi st dung 4n mdt trong cac nut dinh thoi
gian.

Number Nguw®i st dung an nut sb.

Door open Ctra 16 khéng duoc dong.

Door closed Ctra |6 dwoc dong.

Start Nguw®i st dung &n nat Start.

Cancel Nguwoi st dung an nut Cancel.




£ cdio Hoat déng cua 16 vi ba

f Operation ] \

Checkin
‘ 8 l OK Cook \
do: check do: run
status ) \ generator

Turntable Emitter Timeout
fault fault

r Alarm \ / Done \
— do: buzzer on
do: display for 5 secs
event ’

N /

Door open

Cancel
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ia Bai tap

Bai tap dwa trén d6 an mon hoc:

[0 Review lai biéu dé use case va dac ta
(KHONG NOP)

0 Xay dwng biéu do I1&p (class diagram)(NOP)

Hinh thirc lam bai:

O Trén giay: ndp cudi gidy

O Trén may tinh: export ra file anh/pdf va nép
qua mail trong toi nay.

bﬁ



