Cong nghé phan mém

Bai 05: M6 hinh hoa hé thong



NOi dung

Khai niém mo hinh hda hé thong
Ngén nglr mo hinh hoa UML
Cac géc nhin hé thong

MOt sO loai mo hinh hé théng

- M6 hinh ngit canh

- M6 hinh twong tac

- M0 hinh cau truc

- M6 hinh hanh vi

Ky nghé huedng mo hinh




Khai niém co ban vé hé théng

* Hé thong bao gdm cac thanh phan (thiét bi, phan
mém, con nguoi), hoat ddng trong moi truong,
va huwdng muc dich

e Hé thong hién thoi (system-as-is): dang van hanh,
cd van dé hodc nhu cau can cai tién (co hoi maéi)

e Hé thdng dwoc phat trién (system-to-be): can
dwoc phat trién, tién hda tir hé thong hién thoi
(giai phap dua vao phan mém — software-to-be).
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Mo hinh hdéa hé thong

* M0 hinh héa hé théng: s don gian hda cta chu thé
trong thé gidi thuc
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Muc dich ciia md hinh hda hé thong

. P& hiéu tdbng thé hé théng (chirc ndng, ciu truc) va
dé giao tiép gitra cac bén lién quan

. M3 hinh hé théng hién thoi: giup cho thu thap va
phan tich yéu cau (k{ nghé yéu cau)

. M6 hinh hé thong mdi: (phan tich, thiét ké, cai dat)
- dac ta yéu cau hé thong

. dé xuat thiét ké hé thong

- lam tai liéu
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Nguyén Iy md hinh hda hé thong

Mo hinh anh hwdng dén cach van dé duwoc
giai quyét

Moi mo hinh cd thé dwoc biéu dién & cac mirc do
chinh xac khac nhau.

M hinh tot nhat [a khi duoc két ndi vdi thuec té.
St dung mot mo hinh duy nhat thuwong khong du.
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Cac gdc nhin hé thong

Goc nhin ti bén ngoai: mo hinh héa nglt canh va
moi trueong hé thong

Goc nhin twong tac: gilta moi trvong va hé
thong, hodc gitra cac thanh phan hé thong

Gdc nhin cu tric: md hinh héa té chirc hé théng,
hodc biéu dién cau triuc cha dit liéu hé thong

Goc nhin hanh vi: m6 hinh héa hanh vi dong cua
hé théng, va cach ma hé thong phan hdi cac su
kién




Cac loai biéu d6 UML

Biéu d6 hoat dong: biéu dién cac hoat dong dién
ra trong mot tién trinh hay mot x& ly dir liéu

Biéu do ca st dung: biéu dién chudi tuwong tac gilra
hé thong va moi trwong

Biéu do tuan tu: biéu dién tuwong tac gilra tac nhan
va hé thong, hay gitra cac thanh phan hé théng
Biéu d6 I&p: biéu dién cac 1&p ddi twong va quan
hé gitra chung

Biu d6 trang thai: biéu dién cach hé théng phan
rng voi cac sv kién tw bén trong va bén ngoai



M6 hinh ngit canh

e Puoc dung dé minh hoa nglt canh hoat ddng cda
hé thong (cac yéu td lam nén bién hé thong)

* Viéc xac dinh bién hé théng chiu anh huwdng cla
cac yéu td td chirc va xa hoi.

* La mdt dang mo hinh kién trdc chi mai quan hé
ctia hé théng vai cac hé thong khac.



Bién hé thong

Bién hé thong xac dinh nhirng gi thudc vé hé
thong va nhirng gi thudc vé moi truong

Bién hé thdng anh hudng sau sac dén yéu cau
ctia hé thong

Xac dinh bién hé théng mang yéu to chinh tri
Ap luc dé xac dinh hé thong, qua dé lam ting /
giam anh huwdng hodc khoi lvgng cong viéc cla
cac thanh phan trong to chirc.



Vi du mo hinh nglt canh

ESySERMma
Patient recoed
AR jﬂ'ﬂm . .
""f:l:ﬂ m“i:“' Admissions
spstem system
sgysteme
MHC-PMS
ssystams ‘ ‘ *apsteme
HE statistics ""::‘EF';"“
system WSSt Th
Appaintments
Sysem
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MO hinh quy trinh

e Thuong dwoc dung dé bo trg cho mé hinh ngit
canh

« M6 ta su twong tac gitra hé thong vdi moi truong
trong ngit canh quy trinh nghiép vu

e Biéu d6 hoat ddng UML cé thé duoc dung dé méd
hinh hoa quy trinh nghiép vu
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Biéu d6 hoat dong

Tao hanh ddng Action (1) cho moi EachOrdercontain e
} B
tac vu duoc thuc hién boi nguoi T
o Choose Menu

dung, hé thdng, hodc congtdcca hai @
%

Choose Menu [tem

K&t n6i chudi hoat déng bdi cac
Connectors (2)

/\

S&* dung Decision Node (3) dé quyét
dinh budc tiép theo.

Du’a Véo Calc d.l\éu k|én guards (4) dé $[cusmne: wahts.m[haasemme]
lwa chon nhanh di tiép theo. v

[customer has f nished choosing)

S dung Merge Node (5) dé hop T ] o
nhat nhanh phu vé&i nhanh chinh

NUt khai dau Initial Node (6)
S dung Activity Final Node:(7)d& o oncn onasn 13

4
1 N3 20 7 1. 3 =N

W S




Biéu d6 hoat dong (tiép)

Fork Node (1) sé& chia ludng diéu khién
thanh hai hay nhiéu luéng. Khi hanh f 3
dong trudc do két thuc, tat ca cac hanh Create Order

dong tuwong irng dau ra cua fork node
sé duoc kich hoat.

Join Node (2) s& hop nhat cac ludng R oie

dong thoi (concurrent threads) vaéi \ . Dispatch goods ]
nhau. Hanh déng sau Join Node chi g P ment W

duoc bat khi tat ca cac hanh dong dan :

dén Join Node déu két thuc.

St dung Send Signal Action (3), va
nhan (4), dé chi rang mot tin hiéu hoic CL.)

thong diép duoc gii tdi hoac nhan tw

cac hoat dong hay ti€r trirh khdge, o\ mronsono-oracHn 14

Close Order




Vi du mo hinh quy trinh

[k auallahlel

Confam
detention
Flafe Trarui-l:rt-u Inh:lrm
' [dangerous] Ial.'allahhal 5-b|:|.|r-|:h|:-s|:-rlzl -
Indpemn
patient of =
rights _{> -:-ﬂun
um'run ”Fd“f
[t h“F'“" MHI
dangerous] I
= lﬂ'ﬂﬁ“l
s Ll MHC-PM5
asysteme Admissions
MHC-PML wystem
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MO hinh twong tac

MO hinh hda twong tac nguwoi dung giup xac dinh
cac yéu cau nguoi dung

Mo hinh hda tuong tac gitra hé thong va hé
thong gidp lam rd cac van dé vé giao tiép (dac ta
giao thirc twong tac)

M6 hinh hda twong tac thanh phan gidp hiéu cau
tric cia hé thong va kha nang dap rng cac yéu
cau phi chirc nang (vé hiéu nang va tinh tin cay.)
Biéu d6 ca str dung va biéu d6 tuan tu thuwong
dwoc dung d& md hinh hda tuong tac




M6 hinh ca s&r dung

Ca st dung duoc dé xuat dé dac tad va cu tric cac yéu cau hé
thong.

MOoi ca st dung dai dién cho mdt tac vu rdi rac cé lién quan dén
sy tuwong tac bén ngoai vdi mot hé thong.

Cac tdc nhan tham gia ca s dung cd thé la nguwdi hodc cac hé
thong khac.

M hinh ca st dung thwong & dang két hop biéu d6 truc quan
va cac mo ta van ban chi tiét.
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Biéu d6 ca st dung

Tac nhan (1) 13 mét 1&p ngudi, to chire, thiét bi

hodc thanh phan phan mém bén ngoai twong tac wsbsystems =

v&i hé théng. Trong md hinh ca s dung nay, cac pnner owsystem

tac nhan bao gdm Khach hang va Nha hang.

Ca sir dung (2) dai dién cho cac hanh déng ducgc ~ N3

thuwe hién bdi mot hodc nhiéu tac nhan trong viéc 1@@/_/3_@ '\‘\fl' ﬂhl?
theo du6i mét muc tiéu cu thé. Cac ca sir dung & AN /mm

day bao gébm la Dat bira an (Order Meal), Cap 3\
nhat thwc don (Update Menu), Thanh toan
(Process Payment).

Trong biéu d6 ca st dung, cac ca st dung dugc
két gan (3) v&i cac tdc nhan tham gia ca st dung.
Hé thong (4) la mot thanh phan phan mém nhd,
ma cac tac nhan cta ndé chi la cac thanh phan
phan mém khéac; hodc né cd thé 1a mot ng dung
hoan chinh.

2)
Deli'.re} Meal
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Biéu d6 ca st dung (2)

e Quan hé théng quat hda (Generalization) '7/@
gilra cac tac nhan. Vi dy, tac nhan Club Customer
Customer ké thira tdc nhan Customer.

Pay

Club Customer

* Rang budc lyc lvgng gitra tdc nhan va ca su
dung c6théla 1, 1..*, 0..1, hoac *. ﬁd@

Customer

@
Order a Meal
*

Multiplicities

Restaurant
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Multiplicities

@
*
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?

e N AN ?
Biéu do ca sw dung (3)
* Quan hé bao gop (Include): mot e
ca su dung dlen dat mot vai chi
tiét cha ca st dung khac. Vi du, s R e

ca sir dung Dat bira an (Order a /
Meal) bao gop ca st dung Thanh

toan (Pay), Chon thuc don AN includer,

(Choose Menu) va Chon mon IV orderameal J.. SR

(Choose Menu Item). inclodei™

* Quan hé mo rong (extend): mot -

ca st dung co thé thém chirc
nang cho ca st dung khac trong

diéu kién nao dé. Vi duy, ca st )

dung Login s&é m& rdng sang ca st @ — @
dung Pang ky (Register New

User) khi ngwoi dung chua cd tai

khoan.
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Vi du ca str dung

* Vidu ca st dung truyén dit liéu trong hé MHC-PMS

. H’f}-ransfer dn}: = %
LAY e — -
Medical receptsanist Fatsent record system
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M6 ta ca s dung & dang bang

MHC-PMS: Transfer data

Actors

Description

Data
Stimulus
Response

Comments

Medical receptionist, patient records system (PRS)

A receptionist may transfer data from the MHC-PMS to a
general patient record database that is maintained by a
health authority. The information transferred may either
be updated personal information (address, phone
number, etc.) or a summary of the patient’s diagnosis
and treatment.

Patient’s personal information, treatment summary

User command issued by medical receptionist
Confirmation that PRS has been updated

The receptionist must have appropriate security
permissions to access the patient information and the
PRS.



Vi du mo hinh ca s& dung

l.lia-i_tal_

eptionist
)
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Biéu d0 tuan tu

* D& md hinh héa tuwong tac gitra tdc nhan va cac
doi twong bén trong hé thong
e D& dac ta cac kich ban ca st dung
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Biéu d6 tuan ty (2)

3 Check Available
| .

Puong séng (Lifelines) (1) biéu Q.

dién cac thé hién cla lop, thanh [ i
SRR e

phan, tac nhan hay cac thiét bj. ¢ Jrommees ?’E

Cicthong diép (3,4,6,7) dwoc ="' |

glri tir d6i twong glri dén doi ¥ o

tuwong nhan. i
M6t khoang thuc thi (5) xuat
hién & doi twong nhan théng |
diép. { ;

- ==

Ky phap (9) dé chi tinh huéng o CommewOmerend iy

mot thong diép duwoc gui tw
ngudn khéng xac dinh, va duoc
glri mot cach khong dong bo.
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Biéu d6 tuan ty (3)

Thong diép dong bd (Synchronous) (3)
mo ta twong tac trong dé doi twong glri
cho cho dén khi nhan duoc phan héi cla
ddi twong nhan.

M{i tén <<return>> I3 tin hiéu tir doi
tuwong nhan, dé két thuc mot thyece thi.

M{i tén bat dong bd (Asynchronous) (4)
dé chi ngudi giri co thé tiép tuc cong viéc
ma khoéng phai chd phan hoéi tir nguoi
nhan.

Tin hiéu <<Create>> (8) d& mé ta hanh
dong déi twong giri tao doi twong nhén.

Ra

[
[
[
[
[
[
[
[
[
[
[
[
[
!
|

[—‘ 1) Order Menu Manager
Customer
hunger L : :
H B <<creates>>
9 |- > |
13 | HS-I |
| |
Leop || | |
| ) | | |
[until complete]
pL | 4)  addltem_ | |
14 [ _] 3 Check Available |
L
f_' aCallback (6

5 a self message

jJ <<return==»

ref

T
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u do tu

an tu - truyén dir
lieu

Medical Receptionest FRS
% F: PFatientinfo 0D; BMHCFM5-0¢8 AL Agthanzatioen %
. | ! | x
| I | lagin {3
ok | I |
e = = == - e = === === = - - - - — 4
alE | : |
[sendindn] : | :
updatednfol} 1" updaterrs (UID ) | I
authosize (T, LD} |
suthaorizatican
- : wpdate (FID)
]
Message (0] - — — o — — J--- _"EEPE ______
T T T T T T T |
Bendsummang || || """ il
IJP-I:H'E'S'I.-T-TI-HI'"'{::!

swmmarize (LI )
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MO hinh ciu truc

» Duoc dung dé biéu dién cach t6 chirc cda hé
thong, chi ra quan hé giira cac thanh phan hé
thong

e MO hinh cau trdc & dang mo hinh tinh khi mé ta
cau truc cua thiét ké hé thong hoac & dang mod
hinh dong khi phan anh cau tric hé théng khi
thuc thi

* MO hinh nay thuvong dwoc dung khi thao luan va
thiét ké kién trdc hé thong



Biéu d6 16p

Duoc dung dé biéu dién
moO hinh cau truc hé thong
L&p: tap cac doi tugng
(thé hién) cung dac diém,
hanh vi va nglr nghia
Quan hé két hop: quan hé
nglr nghia gilra cac lop
Toéng quat hda: Ldp con
chi tiét héa lI&p cha

Quan hé tu hop (hop
thanh): quan hé gilra tong
thé va b phan, co6 (khong
cd) thanh phan chia se.
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Consultation

Doctors

Date

Time

Clinic

Reason

Medication prescribed
Treatment prescribed
Voice notes

Transcript

Patiert reooed

Patient

Corsultation

New (
Prescribe ()
RecordNotes ()
Transcribe ()

Droschnr

Mlame
FPhiome &
Ermazal

register ]

de-regester [ ]

Hospital doctar

Sealf &
FPager #

Cenerad prachiinas

Practics
Address

29 29



Vidub

o/\,

iéu do lop

Condition

Consultant
1
referred-to
1.X
1.* 1.* 1.* 1
: - General
Patient JE
diagnosed- referred-by practitioner
with 1.*
attends
1.*
_ prescribes T
Consultation Medication
1.* 1.*
1.*
runs prescribes
1.4 Treatment
” 1.*
Hospital
Doctor
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MO hinh hanh vi

* M6 hinh hanh vi mé ta hanh vi déng cta hé théng
khi né thuc hién, qua dé lam rd cach thirc hé thong
phan hoi cac kich thich tir moi truong

e Kich thich t¥ moi trvong co 2 dang:
- D@ liéu: duoc giri dén va duwoc hé thong xir ly
- Su kién: kich hoat cac xtr ly ciia hé théng



MO hinh hoa huédng dir lieu

* Thuong dung cho cac hé thdong nghiép vu
(business system)

e M6 hinh huéng dit liéu (data-driven models) biéu
dién chudi hoat déng xlr ly cac di¥ liéu dau vao va
két xuat dir liéu dau ra twong ng.

* Duoc ho tro bédi biéu dd hoat dong UML 2.0 hodc
biéu d6 tuan tu (& dang khéng tudng minh)
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Vi du mo hinh héa hudng dir liéu

Biéu d6 luéng dir liéu (DFD) cho thao tac tiém Insulin

Blood sugar Get sensor Sensor Compute Blood sugar
— > >
sensor value data sugar level level

Calculate
insulin
delivery
Insulin Control Pump control C;'Sﬂ;te Insulin
um um requirement
pump pump commands commands q
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MO hinh hoa hudng su kién

e M6 hinh huwdng su kién (event-driven models)
biéu dién cach ma hé théng phan hoi cac su kién
tuw bén ngoai va bén trong.

* Duya vao gia dinh co ban: Hé thong cd mot tap
hiru han trang thai va cac su kién sé kich hoat cac
chuyén tir trang thai nay sang trang thai ké tiép.

* Thuong dung cho cac hé thong thoi gian thuc
(real-time system)
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MO hinh may trang thai

e Duoc dung dé mé hinh hda hanh vi hé théng.
Biéu dién cach ma hé théng phan hoi cac su kién
tuw bén ngoai va bén trong.

* M6 hinh may trang thai (trang thai hé thong, cac
sy kién, cac chuyén)

* Biéu do6 trang thai UML (statecharts) duoc dung
dé biéu dién cdc md hinh may trang thai.

B& mén Cong nghé phan mém - Khoa CNTT - Truorng DHCN - DHQGHN

35



Vi du mo hinh may trang tha

Full
power

Waiting ™\
‘—> do: display
\ time

Half
power

/" Full power "\

—~| do: set power
=600
imer |

Full ( Settime

power

Timer

/" Half powem

do: set power
= 300

do: get number
exit: set time

/

Door
open

Number

Operation

do: operate

Door

closed

Start
Door
; Enabled open
Door | do: display
closed 'Ready'

Disabled

do: display
'Waiting'

oven

Dat, dong ¢

cua o visong

Cancel

el
/~ Waiing ™

do: display
time
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Vi du mo hinh may trang tha

-

Checklng

Operation

Time

do check
status

OK

/ Cook \

Turntable
fault

Emitter
fault

/ Alarm

N

\_

do: display
event

do: run
\_  generator

Timeout

do: buzzer on
for 5 secs.

\

Door open

‘ Waiting ’<—
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Cancel

(2)
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Ky nghé hwdng mo hinh

e Ky nghe hu‘dng mo hinh la phu*o'ng phap phat
trién phan mém trong do6 cac mo hinh dugc xem
la cac ché tac dau ra co ban cda quy trinh phat
trién (chuong trinh 13 mdt dang md hinh dau ra)

e Cac chuong trinh twong &ng vd&i nén tang thuc
thi nao do thuwong duwoc sinh tv dong tu cac mo
hinh b&i cadc chuyén déi mé hinh.

. Hu’dng tlep can nay cho phép cac ky su' lam viéc ¢
cap do truru ‘tuong cao => deé giao tlep VO chuyen
gia mién, glam no luc anh xa thiét ké sang cac
dién dat ch| tiét & cap do ngdn ngir 1ap trinh.



Pac diém k§ nghé huwdng md hinh

e Uu diém
- xem xét hé thong & cap do triru tugng cao
- sinh ma ty dong

 Nhuoc diém

- Sai khac gilra cac triru twgng mirc mo hinh va
muc cai dat

- chi phi dé tao ra cac bd chuyén d6i md hinh ciing
nhu cac bo sinh ma ty dong

B& mén Cong nghé phan mém - Khoa CNTT - Truorng DHCN - DHQGHN 39 39



Tong két

Khai niém mo hinh hda hé thong
Ngbn nglr mo hinh hda UML

Céc géc nhin hé thong phan mém
Mot s loai moé hinh hé théng

Ky nghé huedng mo hinh



