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Khai niém tiép cin hwéng doi twong 2

o Tiép can hudng xtr 1y (mo ta cac cong viec cua hé thong),
hay dir ligu (m6 ta thue theé va cac quan he) la nhﬁ’ng cach
tlep can co cau truc co dac diém chung: Cac mo ta (vi du:
cac thanh phan ctia hé thong) duoc tao ra tu quan diém
nhan thirc cua nguo1 phan tich vién, ¢ thé rat khac biét
v6i thé gidi thuc.

= Trong cach tiép cap huong doi tu’cmg, cac thanh phan lam
VIEC trong h¢ thong dugc vi nhu cac do1 tugng “dang
sopg chung c6 thé phat trién tuong d6i doc 1ap véi hé
thong ma khong lam phé v& hé thong.

=) Tiép can hudng doi twong la dat quan diém tim hiéu hé

t]
t]

hong tor goc nhin cua tung do1 tuong dang ton tai trong
hue t€ (hoac nhan thirc pho bién cua mo1 ngud1) ma no cod

t]

hé tham gia giai quyét nhitng van dé cua hé thong.
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Khai niém tiép cin hwéng doi twong 3

o Tiép can OO la cach triru twong hoa vé cac khai niém
trong thé gidi thuc : cac d6i tuong trong thé gidi thuc dugc
mé hinh héa thanh cac 16p d6i tugng (classes) c6 trang thai
(state), hanh vi (behavior) va cac moi quan hé: tong quat
hoa (generalization), két tip (aggregation), lién két
(association), cOng tac (collaboration), rng pho vo1 cac su

ki€n (sequence, state transition, activity),... cua cac doi
twong trong mot he théng dang ton tai.

2 Do @6, vu diém cua tiép can OO0 1a cadc mo ta déu rat gﬁn
gi voi nhan thirc cua nhiéu ngudi nén dé kiém chimg, dé
chia s& va kha thi hon cach tiép can hudng cau tric.
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MO hinh hoa trong OOAD

S (06 (it nhat) 1a 8 nguyén 1y ho trg cho OOAD:
Pong go1 (Encapsulation)

Phan 16p d6i tuong (Classification)

Tong quat hoa / cu thé hoa (Gen./Spec.)
DPa hinh (Polymorphism)

Két tap (Aggregation)

Két hop (Association)

N o ok w e

Hop tac (Collaboration)
8. Truyén thong diép (message passing)

(Practical Object-Oriented Development with UML and JAVA.
Richard C.Lee, William M. Tepfenhart, Pearson Education, 2002)
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Poi twong (Object) 5

2 Doi twong: 1a sy vat co mot val tro trong mot bdi canh ung
dung, c6 dinh danh (tén go1), trang thai (thudc tinh), hanh vi
(phuong thirc). Mot doi twong co thé quan sat duoc (con
ngudi), hodc 1 ¥ niém (nghé nghiép, chuyén khoa).

@ Trang thai: bao gém thudc tinh va gia tr1 cua thudc tinh tai
mo1 tho1 diem.

S Hanh vi: dién ta 1 d6i tuong hanh dong hoic phan tmg nhu
thé nao trong mo1 truong.

Object |Bill : PERSON Class | PERSON
Name= Bill Name
DOB = 4/15/1978 DOB
Addr =12 Main St. Addr
Earn_for_living() Earn_for_living()

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1. Dong go61 (Encapsulation) 6

©La co ché gan két trang thai ciia d6i twong va cac hanh vi
ctia d6i twong vao trong mot thé thong nhat (déng goi). Viée
dong gdi gitip phan 1ap nhitng gi thudc d6i tuong va khong
thudc doi tuong, dé bao vé doi tuong.

S dich vu = hanh vi cung cap gia tri sir dung cho bén ngoai

_______________

| |
| CIRCLE 4:/
i Location }/:
|| Radius JI/
i Draw() — ||
' Move() N
1| Scale() i

Chi cho Move() va Scale() thay doi gia tri,
khong cho phép cap nhat tir ngoai

Khong cho phép st dung tir ngoai
Céac dich vu cua CIRCLE


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2. Phin 16p doi twong 7

2 Nhoém cac doi tuong cung chung mot so dic diém vao trong
mot 1op = 16p do1 tuong.

Obijects Class
Bill . PERSON
Address
Joe Instantiate
688 Sun Cit. <
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3. Tong quat hoa/Cu thé héa

8

~ Cau tric dién ta sy g1ong nhau gitra cac 16p (thudc tinh va

cac dich vu), tao thanh su ké thura
2 Tong quat hoa: tim diém giong nhau gitra cac 16p (con) dé
tao thanh 1op tong quat.
< Cu thé hoa: tim 16p d6i twong con co day du dic diém cia
16p do1 twgng cha

Class hierarchy

PERSON PROGRAMMING
Name IT-Knowlegde
Azdf ress A ExecProgram( )
EMPLOYEE ‘ Z‘&
PROGRAMER

Salary
Experience

ongThanCong.com

YrsExperience
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(®

4. Da hinh hoa (Polymorphism)

2 La co ché cho phép da ngit nghia trong cach sir dung cac

dich vu cua déi twong; tuy tén go1 cho cac dich vu rat giéng
nhau (‘move()’) & cac doi tuong (‘circle’, ‘polygon’, ‘line’),
nhung cach thuc hién cac dich vu nay la1 khac nhau.

GRAPH-ITEM
Lc_)galtion
{>\Move’()/ G <]
Scale()
CIRCLE POLYGON LINE
L_ocation L_ocation Location
 Draw()  Draw()  Draw()
(_| Move() > (| Move() > Move()
Scale() Scale() Scale()
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5. Két tap (Aggregation) 10

~ mot tap cac doi tugng hop thanh mot doi tuong duy nhat.

- 1 xe hoi bao gom céc banh xe (tyres) va dong co (engine).

- 1 don dit hang gdm thong tin khach hang (cust-info) va cac
mat hang dugc yeu cau (items).

(whole) [caRr: (whole) | orRDER:

!

(Part) (Part)

TIRE: ENGINE: CUST-INFO: ITEM:
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6. Két hop (Association) 11

2 La mdi quan hé “logic” gitta cac d6i tuong / 16p ddi tuong
(giong nhu quan hé¢ trong ERD).

+Role A +Role B

Class A — Class B
<Assoclation Name>

Property Owner
CAR: Toyota PERSON: John
has
Husband Wife
PERSON: John - PERSON: Jane
— Is-married —
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7. Hop tac (Collaboration) 12

o La su lién két dich vu gitta cac doi twong, qua co ché truyén
thong diép. NO mo ta su tuwong tac gitra cac doi1 tuwong de
thuc hi€én mot val hanh vi theo mot kich ban nao do.

User la khach hang mudn cap nhat dir li€u cua ho vao h¢ théng:

Collaboration diagram 2 LocateCustomer
1: Connect(name) m
% CM: Customer Manager
4. Redirect(aCust)

‘User

\ 3: Activate ()

5: Updatelnfo()

aCust: Customer
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8. Truyén thong diép (Message passing) 13

o La co ché gui thong diép mang yéu cau tir mot doi tuong
(Client) dén mot do6i twong khac (Agent) dé nho thuc hién.
Pay 1a co ché thuc hién theo nghia hop tac, chir khong
phai theo ménh 1¢énh:

1. Viéc thong dich message phu thudc ¢ Agent, va
2. Agent c6 thé uy thac (delegate) cho mot Agent khac
thuc hién.
S Su iy thdc (Delegation): Thong diép mang yéu cau dugc
chuyén d1 tur do1 twvong nay dén do1 tuong khac cho dén khi
cO mot do1 twong dap irng duoc y€u cau.

Cong viée tir Giam doc chuyén dén Trudng phong, Trudng phong
uy thac cho chuyén vién thuc hién.
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Tiép cin hwéong d6i twong 14

Trinh tu thuc hién gém:
1. Xac dinh cac use cases
2. Tim cac d6i tugng xt 1y cac use cases
3. Thiét lap lugce do 16p ddi tugng (Gen.+Agg.+Ass.)
4. MO0 hinh hoa cach xur Iy ciia hé thong
»  Luoc do tuan tu
= Luoc dd cong tac
=  Luoc do trang thai
= Luoc d6 hoat dong
Phan tich, thiét ké: 1a qua trinh g& bo hoidc bo sung dan
cac thudc tinh, ddi twong va 16p doi tuong trong luge do
UML cho phu hop véi giai phap thuc té.
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Use case 15

S Mot goal (muc dich) cua hé thong 1a mot gia tri st dung
(ich 1g1) cung cap cho users (actors) co tuong tac vo1 he
thong do.

S Mot actor (tac nhan) 1a mot d6i twong bén ngoai hé thong
cO tuong tac vo1 he thong.

- Actor: users, thiét b1 ngoai vi, timer,...

S Mot use case la mot truong hop twong tac gitta hé thong
vo1 actor, d€ thuc hién mot goal cua hé thong.

« N6 dic ta mot chuoi hanh dong (ie, chtrc ning) ma hé
thong thuc hién dé tao ra gia tr1 sir dung

e NO dic td mot chubi cac tuong tac (ie, kich ban) gitra
h¢ thong vd1 mot hoac nhi€u actors.
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Use case 16

S Nhin theo quan diém cua users (actors), he théng la mot
tép hop cac use cases, m01 use case lién két véi mot chire
nang do h¢ thong cung cap. Mot use case dién ta mot dich
vu dugc cung cap tr mot (hoac mot s0) d6i twong trong hé
thong.

Q
A

Bank teller

Account management system

= e — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

onitor account

A

Bank manager

I
I
I
I
I
I
I
I
I
I
I
I
I
I
Open account |
I
I
I
I
I
Close account |
I
I
I
I
I

Adjusterrors

———— — —— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ]
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Quan h¢ gitra cac use case 17

< Tong quat hoa/cu thé hoa: Use case A 1a mot su tong quat
hoa cua use case B néu use case B 1a mot thé hién cu thé
hoa cua use case A.

Manage Account

Adjust Error
Close Account

Open Account
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Quan hé gitra cac use case 18

2 <<Include>>: Use case A ‘include’ use case B khi A can
phai sir dung use case B (B phai co cho A).

2 <<Extend>>: Use case A ‘extend’ use case C néu C 1a mot
su mo rong xu 1y cua A (A co thé can C, co thé khong).

Open account Request Catalog

<< extend >>
C
<< Include>> < include>>
<< Include>> AN

Supply
Customer data

Supply
Initial balance
Supply
Account type
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Quan hé gitra cac actors 19

S Tong quat hda generalation /cu thé hoa specialization :
Néu Actor A 1a mot su tong quat hoa ctia actor B va C thi
nhirng gi A thuc hién dugc trén hé théng, cac actor B va C
cling lam dugc.

Ai} Q

Bank Employee Monitor Accounts

B C

7%

Bank Teller ~ Bank Manager
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Thiét 1ap use cases 20

1.

~N o Ok W

Actors va vai tro trén hé¢ thong (use cases), c¢6 thé 1a
e Users cua he thOng

. Ung dung ben ngoaz hé thong

o Thiét bi bén ngodi cé tuong tac voi he thong

o Swkién kich hoat hé thong theo thoi gian

Quan h¢ gitra cac use cases (incl./ext./gen.)

Piéu kién dé use case duoc kich hoat

Két qua mong doi tir use case

Cac ngoai 1é (vd: tir choi thuc hién do 161)

Cac rang budc (vd: mién gia tri hop 1é, timeout,..)

Su tuy bi€n trén cac use cases (n€u co)
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Luwgc do use case 21

Luoc dé use case cho hé thong quan 1y tai khodn ngan hang

; -

Bank Employee Monitor Account
Manage Account
Bank Teller Bank Manager |
Open Account Adjust Error !
| P Close Account |
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Phwong phap tim cac d6i twong 22

1. Su dung vat thé (cac khai niem vat chat quen thudc)

e Xac dinh cac vat thé, nhu con nguoi1, vat dung, t6 chirc (truong
hoc, bénh Vién,, cél}g ty,...), vitri dia 1y, ban bao c4o,... trong
pham vi cua van dé dang khao sat

«  Xac dinh cac doi tugng va 16p doi tuong twong (g vai vat the

2. Sir dung cach phan rd d6i tuong

«  Tim két tap hoic 16p doi tuong

Phan rd (chuyén biét hoa) thanh cac doi tuong thanh phan
topdown

3. Su dung cach tong quat hoa ddi tuong
«  Xac dinh cac doi tugng hodc 16p doi tuong trong van dé
* Timcac d6i twong c6 nhimg ,thuéc tinh va dich vu tuong tu nhau
de tong quat hoa th?nh 16p d61 tugng truru tuong ma cac doi
tuong da bi€t co thé ke thira dugc bott. up
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Xdc dinh thudc tinh ciia doi twong 23

= Tl}u@c tinh: Dir liéu gi 1am d6i twong cé thé duoc nhan
bi€t trong mo1 truong hoac s¢ hiru nhu ta1 san riéng.
1. DPoi tugng duge md ta tong quat nhu thé nao ?
2. Phan nao trong mo ta 13 hitu ich cho bai toan ?
3. Vay dic ta toi thiél} cho d6i twong trong pham vi bai
toan dang gia1 quyét la gi ?

Cac loa1 thuoc tinh:

« Thuéc tinh mé ta: 1a cac facts cta doi twrong dugc nhin
tor bén ngoai (mo1 truong). Vd: Jan nang thém 1 kg.

o Thudc tinh dinh danh: 13 cac thudc tinh dé phan biét doi
tuong; mot doi tuong co nhiéu tén g01 va khi tén go1
thay doi, doi trong van ton tai nhu trudce
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X4c dinh thudc tinh ciia doi twong 24

Thudc tinh cua doi tugng phai phu hop voi ¥ nghia ctia doi
twong trong ngtr canh ma do1 tugng dang ton tal. Vd: nam
kinh nghiém va tudi ctia mot lap trinh vién.

C6 y nghia & moi thoi diém.

Khong chira cau trac bén trong.

La dic tinh cta ca thuc thé chtr khong chi ctia thanh phan
trong thuc thé. VD: Computer gom CPU, ban phim, man hinh,
con chudt. Kich thudc man hinh la thudc tinh cia man hinh, khong
phai cua computer.

Néu 1 d6i twong triru tuong cd twong tac vai doi tuong
khac, thudc tinh cua n6 phai thé hién y nghia cua chinh no.
Vd: md hinh hda d6i twong bom xing: so lit dugc bom # lugng xing
trong binh chira, hoac dung tich cia may bom.
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Xic dinh dich vu ciia d6i tuong 25

2 Dich vu: 1a cong viéc can thyc hién cho doi twong khac,
duoc kich hoat qua co ché truyén thong diép va duoc dinh
nghia qua giao tiép, gom:

1. Tén goi cua dich vu

2. Thong so: 1a nhitng gi d6i twong can (nhung chua cé
san) dé thuc hién dich vu

3. Gia tri tra vé 1a gia tri cung cap cho doi tuong khac

4. Ngoai I¢: nhirng truong hop bi tu choi thuc hién

Trong qué trinh phan tich va thiét ke, chi c¢6 tén goi cua
dich vu 1a can phai can nhac k¥ vé y nghia cua no trong
pham v1 cua bai toan; con cac thong S0, g14 tr1 tra Ve Va Céc
ngoai 1¢ s¢ dan dan duoc tinh chinh tuy theo muirc do cai
dit vé phuong dién k¥ thuat.
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Xac dinh hanh vi ciia doi tuong 26

< Hanhvi: la mot tap cac hanh dong ma doi twong can thuc
hién dé cung cap dich vu, dugc dinh nghia trén 3 yeu to:
1. Pauvao (thong so cua dich vu)
2. Paura (két qua tra Vé)
3. Cac hanh d0ng va trang thai twong Gng

1. Hanh vi tinh (static behavior)
Hanh vi cta ddi tugng khong bi anh huong (khong thay doi tinh chat
xur 1y) boi1 trang thai cua nd. Vd: 1ay can bac 2.
Hanh vi tinh cua d6i tuong co thé duoc dién ta béing lugc d6 hoat
dong (activity diagram).

2. Hanh vi dong (dynamic behavior)

Hanh vi cua d6i tuong bi thay doi tuy theo trang thai cua doi tu:()’ng
tal thoi diém phat sinh su kién kich hoat.Vd: nhan nut ‘mod’ cta
dong ho dién tir : time — alarm — eslap — timer — setting.

Hanh vi dong cua d6i twong dugc dién ta bang lwoc do6 trang thai
(state diagram).

om/tailieudientucntt
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Xac dinh quan hé ciia ddi twong 27

2 Poi twrong co 3 loai quan hé co ban sau
1. Tong quat hoa (generalization), vi du: cha con.
2. Két tap (aggregation, composition), vi du: xe hoi.
3. Két hop (association), vi du: hon nhan.
Xac dinh cac quanrhé gilra cac d6i tuong la dé tim ra su
hop tac gitra cac do1 tuong dua trénrvai tro cua chung trong
pham v1 cua bai toan dang giai1 quyeét.
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Quan hé tong quat hoa (generalization) 28

S Quan hé “is_a”: néu doi tugng A c6 mot quan hé is a voi
d6i twong B thi tat ca cac thudc tinh va dich vu cia B déu
cO 0 A. Vi du: Employee “1s a” Person.

2 Quan hé tong quat hoa 1a mot quan hé is a: d6i tugng B 1a
mot su tong quat hoa (cha) ctia d6i tugng A (con), theo
mot quan diém nao d6. Nhu vay, mot d6i tuong co thé co
nhiéu cach tong quat hoa (nhiéu cha): trudng hop nay 1a
mot su da thira ké (multiple inheritance). Vi du: 1ap trinh
vién c6 2 tong quat hoa: con ngudi, va lap trinh.

S Quan hé tong quat hoa co thé khong ton tai vinh citu. Néu
1 nhan vién khong con lam vi¢c ntra thi anh ta khong con
thira ké cac thudc tinh ctia doi tuong “lam cong” (linh
lwong, thiang tién, nghi phép)
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Quan hé tong quat hoa (generalization) 29

Céac dic tinh cua quan hé tong quat hoa

1.

Doi tuong con thira huong dugc toan bd thudce tinh,
quan hé va dich vu cta doi tuong cha.

P6i twong con co thé thira huong tron ven hanh vi cta
do1 tuong cha, va cling c6 thé thay do1 cac hanh vi nay
(polymophism).

Néu B 12 tong quat hoa ciia A, thi A khong 1a tong quat
hoa cua B (bat do1 xirng)

Néu A “is a” BvaB “is a” C thi A “is a” C (bac cau)
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UML cho quan hé tong quat héa 30

Gen. Patient
A Patie_ntl D
AdmitDate
A“Disjoint, Complete”
Spec. OutPatient ResidentPatient
CheckbackDate DateDischarged

Céac dic tinh cua luge 36 UML cho gh.tong quat hoa:
Disjoint: khong c6 doi tuong nao thudc nhiéu 16p, nguoc
la1 1a Overlaping.

Complete: Subclass~es duoc vé defly du trén luoc do, nguoc
lai 1a Incomplete (van con mot s6 subclass chua xac dinh).

ongThanCong.com https://fb.com/tailieudientucntt
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UML cho quan hé tong quat héa

31

Employee

EmpName
EmpNumber
Address
DateHired

PrintIDCard()

/\

“Disjoint, Incomplete”

Hourly-Emp

Salary-Emp

Consultant

HourlyRate

AnnualSalary
StockOption

ContractNumber
BilingRate

ComputeWage()

ComputePension

ComputeFee()
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UML cho quan hé tong quat héa

32

Graduate
Student

UndergradMajor
DesiredMajor

A “Overlaping, Complete™

Research
Assistant

ResearchHrs

AssignProject( )

/\

“Multiple Inheritance”

Teaching
Assistant

TeachingHrs

AssignCourse()

/\

Research & teaching
Assistant
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Quan hé két tip (aggregation) 33

o La quan hé dién ta sy lién két nhicu do6i tugng c6 chung mot
muc dich (chtc ning) dé “tao thanh” mot doi tuong duy
nhat, dua trén mot so tinh chat:

e Tich hop cac thanh phan (component-integral).Vd: banh
xe, may, khung ... tao thanh xe.
e Vat liéu 1am ra vat thé. Vd: sat, g0, nhua,... lamra ghé.
e NO1 dung chira bén trong (container content).Vd: cac muc
hang, ngay mua, noi,... trong yéu cau dit hang.
Giong nhu quan hé tong quat hoa, két tap co tinh bat doi
xtng, bac cau va cac doi twong déu c6 mot vai chtrc ning
chung; nhung trong két tip khong c6 tinh ké thura.
S UML dinh nghia 2 loai két tip: aggregation va composition.
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UML cho quan hé két tap

Aggregation

Container

Content

Composition

Whole

Part

University

<?1

A5 1.%
Adm Unit School
<% 1
x
Faculty
Window
¢
scrollbar | 2 title| 0..1 body| 1
Slider Header Panel
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UML cho quan hé két hop (association)

35

Vi du:

+Role A +Role B

Class A — Class B

<Assoclation Name>
Employee Employer
Person Compan
1. Work for * k4
PersonalOwner
Person

Account

Account

Account

CorporateOwner

Corporation
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UML cho quan hé két hop 36
Customer Order cua nha hang Hoosie Burger
Customer Product Line
1 1
Places Includes
v l * v
* Requests p> .
Order " 1 * Product
T6 chirc day hoc & truong dai hoc
Advisor
91 Faculty
N 1,2
_ Teaches
Advisee| 0..10 N
Register for Scheduled for
Student [ ~1 CourseOffer — 71 Course

ongThanCong.com
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Vi du lugc do class

37

Nhan vién Cong ty
Tén lam viéccho | Tén
Murc luong Pia chi
Thyc thi () Kinh doanh ()
diéu kdnh Gom c6
Giam doc B6 phén
Trach nhiém Tén
Quyét dinh () Nhiém vu
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Lién két use case v6i lrge do tuin tur 38

Lwoc do tuan tu cho
“open account use case”

Messages System

—

Bank Manager
i Open account

L

Request customer data

Trinh tu
tuong tac

Provide customer data M

Regquest account type

-1

Provide account type

Request intial balance
Provide initial balance

-1

! Confirmation
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Lién két use case voi luge do cong tac

39

Luoc do cong tac cho “open account use case”

1: OpenAccount()

3. Customerinfo(data)

1

:Bank Manager

2: ReqCustInfo()

5: RegAccountType()
7: ReglntialBalance()

:CustManager

6: AccountType(Accfype):

8: InitialBalance(InitBalance)

10: Confirmation()

:AccManager

:AccDatabase

|

——

4: Activate()

9: CreateAcc()
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Luwoc do hoat dong (activity diagram) 40

. |
Luoc do hoat dong

cho “open account
use case’”’ New customer

|
|
et \
Old customer :
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|

Create New Account

|
v

{ Get Cutomer Data]

I
|
|
|
4

Swimlane”” [ Get Account Type J

|

|
4

[Get Initial Balance]

*

om/tailieudientucntt
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Mo hinh trang thai 41

S Mot md hinh trang thai dién t4 moi quan hé giita cac trang
thai, cac su kién kich hoat d6i twong chuyén trang thai, va
chuyén trang thai ctia doi tuong.

1. Trang thai: 13 gia tri ctia cac thudc tinh mo ta doi tuong
trong tung khoang tho1 gian xac dinh (trude hoac sau
kh1 phan trng vo1 su kién).

2. Su kién: 1a diéu kién kich hoat hanh vi ctia d6i tuong.

3. Chuyén trang thai: 1a su thay doi trang thai cta doi
twong do phan rng vo1 su kién kich hoat.

4. Hanh dong: 1a hoat dong bén trong ctia d6i tugng gay ra
su thay do1 trang thai.
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Vi du: 1d tuan tu ciia 10 viba 42

%:user : Oven . Light : Tube : Timer
. Door opened Turnon | |
Put in food |
Door closed | Turn off |
- Button pushed Set time:r for 1 minute 5
Turnon '
Turnon |
" Button pushed | Add 1 minute |
i, Timeout |
Turn off |

Turn off

\ 4



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Luogc d6 trang thai ciia 10 viba 43

V1:door open (Idle with door openj V2:door closed

/Cooking complete\

> Entry: turn off tube
Entry: turn off light
o J

T

V4:timer timout

tEntry turn on IlghtJ

TVl:door open

|

V2:door closed

/Idle with door closed )

c

ooking interrupted\

—

V1:door open -

Entry: turn off tube [«
Entry: clear timer

>

\Entry: turn off light J

|
V3:button pushed

( Extend cooking \] V3:button pushed

V1:door open

Annitial cooking state)

Entry: set timer 1’

<
tEntry: add 1 minute
V3:button pushed

Entry: turn on light
Entry: turn on tube

o

%

V4:timer timout

ccccccccccccccccc
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