
11 Techn~al Journal
m Vol 1, No. S, November-December 1999

0 ..t ~
LL":::"1 UML LtJv\1G1"

fJ"i.1J"i"ivJ M::1JI:+ LLR:: U1JW1rn'J"i"irn ffu'D'nwfw
., ..,.,

un1ill J1uff1"iJm"iLf11El1i111 NECTECNet

fTUm nf1 f U fRiifiLNnn"iElUnmLR::f1El3JW'JLFlElftL M'J"d1f1"

ABSTRACT -UML is a new wave in the software industry that has continued to grow up

day by day and year by year. Currently it is widely said among system analysts, programmers,

software engineers and software-related people, of applying the UML methodology to office

and organization applications. For those who are interested in the software engineering

process, this tutorial article is aimed at introducing the basics of UML: What is UML? and

What are the fundamental working mechanisms of UML? In addition it is highly hoped in the

end that this article will do a certain degree, assist those people in making a decision whether

to bring UML to use with your office or not.
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lel-1 llr;;a::n"imii1-11J'"tiellu,"VI~-1n"im1la-1m"ili
...~",,-, d ,

-11'" VI"iell"itJnYl1J~~Yl11V1,"-1 Use Case ~a~1n

mu~liitJ,"~::lit"i1i1 Use Case r1ui~YllulatJ"
1~tJun~lli1l"i1~2./1"it1Rf1-1llr;;a:: Use Case

;r,"3J11~tJa1itJm"ii3J111,.;,m~1nn~3Jmi"i::uu."
n"im ~l "i1 L1ifi11~"ii1 eIn~2./~,"lU1V13J1 £J~ l "i1~1"i" .
~::Luri1m"ii3J111,.;,mR13J1"it1V11iiel3JalVl~1mfli'"

0" -d .¥o1 " ", ~
~1nH1tJU"iVl1"i 1J!-1,;)::"l! Vll"i1"i11ll~Un LViU na-1"
LVI'" lla::l~"i~l"i1~1"i,;)::Lu~~r;;eIl~eIri1m"i
~ .-~" , ,::.J
R3J111,.;,m 3JeI-1n,"eItJ1-1-11£J') na3J~,"lVla1,","YI.
l "i1,;):: Luri1 m"ii3J111,.;,mllr;;a::~u rii1e1 Actor

VI'iel~li"i::uu~,"lel-1"

U'i'i~V1

.

Actor 1ufl11~~~1rJ-ua-1 UML n~a .:i~~~fiianu"
1::UU 1~rJaciI11rJufln1::uu Actor a1';)';)::-ua 1.;;"
1::uuYi1fl::111';;inaci1-1~rt-1 ~!a1u'Y11-1n~unu

1::UUfl1';)';)::-ua1.;; Actor JuYi1a::111';;inaci1-1

Actor ~an (Primary Actor) : lf11f1tJHi.i"
..oJ' ..0

"IItJ" Use Case ~1~ ~ln~1tJF.Jl" Use

Case: Create Order Hi.'15~t) 'ii'1LLY1~~1F.J"
"II1F.J'fi~Y)1
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.J J ..t "' ~ .l' A "' "' ~.t Inin 1 : fI'JiJlJ1J"lIiJJ Use Case LWiJrt1m1fiJ"lIiJ1Jfim1ffJ'lfiJlfUfl1L"lI1 'u U1::1111

~~~~~~~~~

luLL!Ii~::«1u"IJa-1 Use Case if1-1UU L111~1ifl11i1a-1nq1i111::naum1a~1J1tJ L~al';';

f~1-I1i11ufl11i1a-1nq1iL"lJ11i Term !li1-1 ') nUaci1-111 u!liLrla)jm1U1 Use Case 111

1 i-11U';11-1 1~-;i1Luu,;ja-1~fl11i1a-1nq1i~n~a 111

~1Jl[JL ~I,;]



...

LIii' ~::"1L~"ijn1"Sti~'ii£)n1~1~1u"!J£)~ Use

Case ~1niu9I£)um"S"1~1u1Jn91 (Luti1u

~ ~. .t
"!J£)~m"STI1~1U"!J£)~ Use Case) ~1'Y1R1UU

"!J£)~ Use Case LU911£)EJ1~"!J£)~ Use Case:
.J ,., A .

Create Order 'Y1LLR~~~~~ L~£)"S::1J1J~1J11"
iUfl1911~ ~nfl11ii' £)~m"SL~ £j £) EJL ufla~iufl1" "
~ ..".or -.t -
UU~~1[J{)~"S::1J1J~1JqjJ11Ln~"!JU "S::1J1Jn~::

"1m"SLLi~L';; Actor 'Y1"S11JLL~::[JnLann1"S
.J ...to "1~1U'Y1L~~£)"!J£)~ Use Case U'Y1U'Y1

H~"!J£)~n1"S~1~1U"!J£)~ Use Case

(Measurable Result) : H~m"S"1~1U"!J£)~

Use Case LLR~~L';;L~u11LrleLR1~ium"S

..t., ..~-
'Y11~1U"!J£)~ Use Case ULL~1 ~::~£):: ~"SLn~
.t ..1 , "' .
"!JULlJUH~~1~ ~U9I1£)[J1~"!J£)~ Use Case:

.J , ., .., ~.t
Create Order 'Y1LLR~~ ~~~ ~::~ ~1JR~IJf£)"
Ruf11L1Jl~~LY;~:fJu 1 l1J1U~1uOJi£)~~"!J£)~Q "
L11

.

~1JLLUU"lJeJ~ Use Case ~LL~~~l';;~lu~1J,1 1

LUUL~F.J~~1JLLUU~1F.J ') ~1JLLUU~~~L'Yi1.rU R1U

m~li~1u~'i~~1ieJ1~L~aJL9IaJR1uIii1~ ') ~~L1J..
~" ::.r.r 0"

LeJ~L~~1aJf)11aJL~aJ1::RaJ 't1~U"lJueJF.Jnum~i1n..
~ ~ r1U ~::~ 11~ n aaJ~ovT~u 1~::UU LL ~::~1 i~::uu

::UU')

Actor 1a~ (Secondary Actor) : lfl1f1aH1i..
A .., .J:'I n.,
au') uanL~ua~1n Actor ~an rlLuUH "1!..

.,~ ., .
Use Case 9\1U 9\1aFJ1~ Use Case:

., ~-!- n ~ .J,.,
Create Order "lJ1~lJU W~H "1!au ') rI~:: L"1!..
Use Case 911d11~nlJ Actor ~a"'n lU1J1~

1::1J1J~1Ua1~~::LuU'U'1;)11ijH1~u ~"1iu ~

iilm1e'J1FJ"lJ1FJci1~ft1~11tlli Use Case 911

d 11~nlJ911LL rlUI:J1FJ"lJ1FJffuf11

~ilL~~91U (Starting Point) : LUUm1a~1J1FJ.
L~au'~~'iaojfan1~uilIi\1~ ') m ~ilL~~r;iu.
"lJa~ Use Case 1i1FJ~~aU'~L~a1d 1f1FJun9i

., ., a ..:'1 0 ~.
LL~1~::9\a~ ..~. ~1a "LuU. aFJ1~UUnaUm1

'l'i1~1u~a~ Use Case d lu911aci1~"lJa~

Use Case: Create Order ~LLffil~ l-Xil..
d~.. ~"d
L~au L~fla Use Case ~::L1~iluL~a Actor

~a l-X1::1J1J'l'i1m1~~ojfa~~m1&~;affuf111u..

llJ&~;affuf11
..0A .,., A"

~ilffUffil (End point) : fl~1FJnlJ~~L1~~U...
LUUm1a~1J1 FJL~ au '"lJ~'iaojfan1~uil'ii1~ ')

-". .,~
m ~~ffUff~m1r11~1U"lJa~ Use Case ~1U..
lu'ii'1aci1~"lJa~ Use Case: Create Order

~LLRiI~l-X~ L~au'"lJ~~~iuR~f1a f)1~aL~a
.,d., "..I'A""

n11~~lJUrln"lJa~an17R~~aRUfl1~::9\a~..

LR~~iuR~u7m~'ia'1iri{)nFJnLan na11~a

;~ 1~;~~rt~L ti1Ju~::Lri~;fu LL'ii'1il"1irf~Ra~
A..I'., .,

Ln~"lJUYi1a~ ') nu

3.2 Sequence Diagram

.

m1ri1-11~"lJa-1 Use Case (Flow of Events)
-l: .

: aJju1[J"lJ~~a~"lJa-1m1'Y11-11U"lJa-1 Use
.J' .., "

Case U ~1a[J1-1"lJa-1 Use Case "lJ1-1UU
",.. l: .

LL~~-1 ~ VtL Vt~"lJ~~ a~n11'Y11-11U"lJa-1 Use

.J'd. ..d " ~.A'
Case UL'Via'Y11m1a-1UU'Y1n"lJa1Jam1~-1lJ!a..
-".. l: .~ " ~.:: l:
~~fl1UU~-1LL~L 11J~U';]Un1::'Y1-1~U~~ "lJU,

.,.J'.., l:
~aUm1'Y11-11ULVta1UL1[Jm1 "lJU~aUm1

ri1-11~Unil"lJa-1 Use Case

d ., .J. ...
Sequence Diagram f1a ~~a:LLn"S3JrlLL~~-1~1~U
~ .,

"lJ~~a~ (Sequence) m"Srl1-11\U11[J~~"lJa-1 Use
~ d 1 ...~

Case ~1~~-1 ~[J~1 Use Case La-1LL~1L"S1~:

'~~13J1"Stl3J a-1 L ~ ~a1 ~U.[r~~ a~m"S')1-11~f\1 [J
, ...::.", ...
~~"jJa-1 Use Case ~1~~~~ ~1 Sequence

Diagram c;i1-1~1n~')11';;L "S1~13J1"Stl3Ja-1L ~~

a1~u.[r~~a~m"S')1-11\U11[Jl~"jJa-1 Use Case

...::.",
~1~~ ~~

.

.1 A - iJ A

m1T11~1U"iJEJ~ Use Case L3JEJ3J t1J~1LnCi1
.J' .
"iJU (Alternative Flow of Events) : m1. 1 -A - iJr11~1U"iJEJ~ Use Case Un1lliL3JEJ3J t1J~1

1~ ') n9l13JLnCi1:fJu LL~::fi11';;m1fi1~1uCi113J

tJn~"iJEJ~ Use Case l~~3J11C1f;)1L~U<iiEJltJ

.¥ ~
~tJn,;)1n~ Sequence Diagram F.J-1LL~~-1

1.xL ~uii~m1i1~li\tJnU1::",",i1~
::

.f)tJ1JL,;)"~~1~ ') "lJtJ-1 Use Case ~~ LLa::

::
.tJtJ1JL,;)"~ LLa:: Actor "lJ1J~ Use Case UU
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n11i1~9iEln~Y)-1na11v::fi11i~,rElf1112J
, l:

(Message) i-1LU2J11~L~f)::LLm2J~~

..J ., .r, ..: ~
tlna1111 "BBlJL~f191911" 'J lIB" Use Case" ~"u

,~ --d .
,",)J1[Jf111)J11~U Use Case 911,",U"'J ~:)JBBlJ
.r..J..J ., --~.

L~f191t1Ln[J111B"nlJ Use Case UU)J1nm1 1

U1:LfltI B1~LOJI'U Use Case: Create Order

Bti1,,-XB[J~:U1:nBlJLU~1[JaBlJL~f1ft 2 U1:LfltI
, A

na11f1B Product LLa: Order

1 .t.
Product flCJ R'Ufl11'1~nfl191CJ"m1'J1'CJ (f1~ Order,.
..,~.t -.., d ..~::..
flCJ LU(f"'JI'CJ(f~fl1LU~~"1JCJ"~nfl1 91"~~'iJ",.
(f13J11C1nn11'fiii1CJCJuL~flrJI Product u~: Order

~
nflCJ "CJCJUL'iJfl911JCJ" Use Case ~"

-suti 2 LL«~"1';;L~uii,, Sequence Diagram 1Ia""
d «~..,. «...J.J

Create Order rn"~::L~U L~11~ aaUL~fI~rlLn[J1

"lia" 4 U-S::LlIrI na11f1a Interface. Product.

...,oJ oJ ..Order LLa:: Database (R-1Ln91naEl-1RL~a[JiJ"lJ1-1
1

1.JU'~ EI::LLn1aJ) R1U 1U911f1U t11-1-n1[Jaj Elnf1E1
11

Actor ~1Ut1U~1[J"lJ1[J (.J1-1nf1E1 Actor "lJEI-1 Use

Case: Create Order i(ULEI-1)

LLnuluuu1i-1 5 LLnUf1E1 unUL1a1"lJEI-1 '~EI::-

un1aJ anfl11 U,~ EI::LLn1aJf1 Elm1«-1,j' Elf111aJ~1n
11

...d ~.I d
11 ..ElEI1.JL~f1~~U-1 L1J~1E1E11.JL~f191E1n911~U-1 L U~U

, ..d , ...
11"lJElf111aJ Get Product List 'n-1R-1~1nElEl1.JL~f1~

Interface 'Uif-1E1E11.JLif1<li Product ,j'Elf111aJ~ElrJ

11..~ 11 ..oJ_,~1U1.JU"lJEI-1 L~EI::LLn1aJ~::L U"lJElf111aJt1Ln~nElU

,j'Elf111iJ~ElrJ~1U~1-1L1[J-1~1aJa11;1"1.JL1a1 L11uI;1"U11, ¥, ..
11 "lJElf111aJ Get Product List ~::Lnil"lJUnElU"lJEI

...l:. oS
f111aJ Return Product List ~-1UU~-1W1aJ11C1

n~11'i11 Sequence Diagram L11u'~EI::un1aJ

.J...J -.¥.. .'"
t1 L U U L 1 EI -1 n 17 L n ~"lJ U L 1 [J -1 ~ 1 aJ a1 ~ 1.J L 1 a 1

(Temporal)

..J
wn 2 Sequence Diagram "llf1'} Create Order"



~D-1,jDf111~t;\1-1 ') 111[11'.\ L~EI:un1~

nDUD1ilJ1rJil1 Sequence Diagram ff1~1lJ

Create Order "lJDDRu1rJ-jfD-;i1n~"lJD-1 Create

.J 1"...1 od l: .od
Order tlL11L"n'LlJUil1L~UL1D-1Y1-1~~~nDU LyjD

~~1J1::R-1f11um1LLR~-11.x~Lilui1Dci1-1 m1~-1...
...oS 1 1 ~ d' ~oS ...1 ...oS .

lJUtln L ULlJR-1'UDU~-1LIJUm1~-1lJUY1nLLlJlJ-11r.J ')

n a11ti D R1~11C1ijiufi'1 1 u1lJi-1~D~rt-1 1lJ'Ifi

L ~r.J-11J1::LnY1L~ rJ1 (1 UY11-11J~lJ~D1~~::ij~~1rJ

.1 A "1 d 1 ~ d'~" ...l:... .
IJ1::LntlRUfl1 LU~U-1 LlJR-1'UD L~) t1-1UUt11DrJ1-1

Sequence Diagram R1~1lJ Create Order ~::

UR~-1 1.xL ';;;Uti-1~1lfilJ"lJ EI-1L ~t1m1mm1~-1UU~n.
LLlJlJ~1r.J ') il-1na11

.." ..
Sequence Diagram ~~71J Create Order aJ

" t
m71'11"1UL7U"~1aJa1~1JL1a1~"u

1. Request Product Listing : ~1n User
oJ ., .

Interface 1'1LL~~"1JU~U1~a Actor ~::1'11m7
,., A.,1:

~a~~7::1J1JLL~~"71um7~a"~Uf111'1"~aJ~

aanaJ11'11,,~11'1~a

2. Get Product List : aa1JL~f1;' User Interface
0 0 ..0

~7aL 7un"1U Cj 11 Interface n~::1'11m7~"
o. 1: ~.I' ., ., ..d ...

~af11~aUU Lu ~~ uL~1"1Ja"L7a'" '1!"nf1a

Product

g Techmcal.cJournal.
~:Il, No. 5, NOVem:r-Decembe~ 1999.

Od oJ 1"" 1 '1 "'" A
r er L ~a"a VI~11-1 ID VlaJ Vl911V1~-1

1 ~.r- " 1 ~
R1V1'nJ U~-1'na~f11 u~

"oJ. .
8. Create OrderlD : L~1"a-1L1a-1f1a Order n~::

.x. " ' 1 ,.r A 1111m1tm-1 ID VlaJ"~aJ1 ID VI~-1R1V1'nJ U

~.r.rA .~"'..I ." "
~-1'na~ 'n-1~::LVI~ L9111Lu~m1~-1"af111aJL"1

Vl1911La-1 (Reflexive Message) L"JI'~L91tJ1nu

Display Product List

...r- 9. Create OK : Vla-1~1n~~aaUL~f191 Order n

t:t-1-lfaf111aJ'uuan Product 11fi1"aL~a
" r- ~ ".x. .t...' "

tm-1 ID ~~L91111" IL1~LLa1

...r-
10.Add Product to Order : Vla-1~1n~~

". '" -".J
Product ~-1Y11m1~-1"aaJa"a-1~f11 (Ylan

" " .r ~-.", oJ .
f1191a-1m1'na) LULVI Order L~aYl1m1a-1
""' 1 ' ~.r- "r-

u~Yln ~LU~-1'na~f11~~

oJ.-" "
11. Add OK : LlJ a LR7~ ~m,.u~ YlnLLa1 Order

~-1uan1~ Product f11'r;1'r;i1L\1~m1L~~..
LLi1

12. Request to Display Order : ~faaJn~1f~

Order nt:t-1fi1"a'uiJ-1 Interface L~a"al-X

." .r-
Interface Yl1m1LL~91-1" alJa11tJa::La tJ~YI-1..l ~.r.r "oJ '1"
VllJ~"a-1 U~-1'na~aanaJ1Y11-1V1~1~aL~aL~

Actor 91..
13. Display Order: Interface ";1m"iLLR91-1ifalJa... 1 ~.r.r "

11tJa::La[J~"a-1 UR-1'na~aanYl1-1~~1~a

(911aJfi1"a~1n Order)
, r- T

14. Save Order : 91a~1n~~ L~[J Interface

Actor n~::";1m1f1aniJlJ Save L~a";1m1,
" 1 ~.r- "r-

Save "alJa"a-1 UR-1'naR~f11~~..
1"'" 1 '1 .J"

15. Cancel Order: VI~-1Ln91 ~L91a::LLn1aJYI"a

f111aJ Save Order ~t:t-1~1ni1LLYI~a1tJ"1[J

." A. "
~::lJ"af111lJana~~~-1f1a "af111aJ Cancel

I.
Order LL[JnaanlJ1~1n~~11lJL91tJ1n~ ~~YllJ, ,
m 1LL [J n a a ni-1 n a11 L iJ~-dty ty a nH m" a-1 m1

'1.1 ..x.'" '1'" A ,r-
9191 R~ L~YI~:: La an 111 a~ L~ a ~~~-1 L Yl1~\1.

.r.." ...
f111lJ~lJ1tJ"a-1~~LLtJn~nf1a t11 Actor 91~,
-'1. :: ..1..
R~L~Yl1m1 Save "~91a~m1Y11-11~YlL~aa

L1 tJ-1 911lJ ~1 r;1'U L 1 a1~::U1:: n au' U\;'J1 tJif a

3 ." A"

.Return Product List : "L~1~tJ~L1tJ~ tJtJlJ

"" A " l;
L~f1~ Product n";)::'t11m1~~n£Jm1auf11't1~

VI)j~~ijtJEinilJ~u)j11i Interface..
4. Display Product List : tJtJlJL~f1t/t Interface

L~ tJ Ltii'7lJ11 £Jn11RUf1"1LLa1n";)::'Yi1 m1LL~~~

A".l; "
11£Jm1~tJ~~Uf11LVla1UUtJtJn2J11'11~VlU1~tJ

li Actor ~ oit~~::L~ULr;ii1Luum1~~iftJ..
f1112JLif1V111i!1LtJ~ (Reflexive Message)

.A dA "
5. Select Product: Actor ~::Y11n11f1~nY1~Uf11

~d A"l: d
~1V1U~ (";)1n11£Jm1~Uf11Y1~Vl2J~Y1LL~~~lJU

" d "" .¥
VlU1';]tJ) lIj~anf11~tJ~m1IIjtJ..

". .
6. Product Selected: Interface n~::1'11n11~~

." A"d ." "l;
~tJ~tJ2J~~Uf11Y1 Actor Y11n11L~tJnLL~1UU..
LU rJ~ Product

A
7. Request to Create OrderlD : L2JtJ Product

Lr;i7lJiftJ2J~~Uf1"1~ULLa1 n,;]::~~~1~tJ LUrJ~..
f1113J
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Order to Save (~1n Interface):

Interface R-1-if BlJ ~"lJB-1 L1J i-1.ifat1'LuL ~Li1"lJ a-1,.~
L 1a-1 Order

tii'a"n11i,,;a (Quantity) tii'a"n111';;«"~a1J~

fi11~[J1J'i';11:;1J«,,~fi1LV&~ (ShipVia) tii'a"n11

1';;«"~a1Jiufi1,iLV&~ (ShipAddress)"
Order to Save (~1n Order): Lo;J1"lJEI']

.J l:-,.. d
L1E1'] Order tf']91E1"lJEl1Ja~~Lv. Database L~EI~::"
L~~1n1TU~~niEl1Ja~~~ElLU"

Save OK (~1n Database): Database

LLo;J,]l.;; Order f11L~";1m1if~~nL1[JufEl[JLLa1"
Save OK (~1n Order): Order LLo;J,]

Interface 11m1if~~niEl1JaL~t;i1L~~m1Ltf~';)"-" ..
~!J.a1

t1a~~1~"lJa~ Sequence Diagram (v.1f1111 ..

f1a~a1~" 1~'~a::un1~) L';[JULf11nU
..J.. -l'.

Statement ~1~t1Lv.~a"lJa~ Use Case ~ n~11

:: ..J
fla "v.~~~1n~~ Actor R1~11(lL~ant1~::~1n11

u~~n,ja~~~~'1J'-n~~~,ja~~ v.1a[JnL~nn1'i..'..
~1~1~,f~v.~~ tl1 Actor Laan~1n11U~~n,ja

1 ~.¥ A "1 1.K ".¥ 1
~~ LU~~'Jfa~~fl1 LU Lv.~n~::(ln~11~"lJ~~1 L~

~~,ja~~"...
..:: .td. I.J ..
~~~~ m ~~~~~"lJa~1uLn[J1nU Sequence..~"...t
Diagram L1~~~

." ..r
Sequence DIagram nnlf11"'lJU111111n

v

Use Case fJ, Use Case fj!r;jl1iJnnlJa::LBlJ~

'lJiJ"n11n1"1UI11lJ1u11LilUiJV1"!1 Sequence

Diagram fi1"~1 nLilufl', l1iJn11;j11lJa::LBlJ~

n11n1"1UI11lJ IUiJV1,,!1 LLa::11lJa::LBlJPln11

n1"1U111lJ luL ~l'i1~ un;'iJ 'liiJfI,111t7j'" II1111Iu

!~iJ::LLn111~U

ri1~1n;r~~L~£JnL~n (B1vLU"L~11:11f11~f11

~anf11ft~11LL~~Ln"'1J) fiB 'ai Save n11..
';1~1"~:~"«~r1"~ 11J1~i~Ln~11n11;r~~"Lv..
LaBn';1n11 Save ~~B Cancel LU" Statement

~rt~~1J11n!JL"t'i1""lJB~n11';1~1""lJB~ Use
Case fii1£J (L';;~L"t'i1""lJB~n11Yi1~1""lJB~ Use..
Case "lJB~ Use Case: Create Order fii1£J)

3.2.1 f)113J"a~f)~a-1riu1::~i1-1 Use Case

u.a:: Sequence Diagram

o. ...d... d ..
~1~~1~1~~~~1~~a1~a1~aV1n~:~1~~a ~a~

~11~~~~'1J~1L~a1{(~1J"i:lv"If"a:"'i L"i1~:l~

~1qja1Ja,~:;1J~1~1~dl~';;1,ra Class Diagram

,r1-1a1~

3.3 Class Diagram
0 d -.0 0 12

na\1.a\1.1Ja~[J1~fl111 "Class. na~ "Class. fla
1.. L6Jj~1Ja~aa1JL,;)fI~'Y1~flm~~1J~ (Properties) LL~::.

~tliln""j~ (Methods) Lozi~L~[J1n\1. i1aci1~Lozi~

Class 1JB~VI,r~ffaijtnHm::i~LL~~~1~,.u~ 3..
LL~::L"1a1';)ijaa1JL~fI;;'{fj1~ '] iiI~dBci1~ Class..

1" 0
Book ~~~1"1~'Y1 1 1J1~~1~

Sequence Diagram lu'nJ,i 2 ~"i~") LLi1C1n" .,
" ,¥ d

R"'il"1JU~l,;)ln Use Case: Create Order (Lua~

';)lnUflf111 ~dLiJUUflf111~~ LL~~~ lo1;L ~Uf11~

l~fJ"i13J1Ja~ UML ~~rJ~L~~aui~m"i~fl~

Sequence Diagram ';)In Use Case) luLfla~iu
,¥ .f 1 "8d ,,~,

UL"il,;)::"lf ~L~UC1~f1113J~a~f1aa~nU"i::~11~

.~Use Case LLa:: Sequence Diagram ~~"iU

Create Order

1'iauuu"lIa" Sequence Diagram (~1f11i1 .

1'iauuu" luL~a::LLn'i1J) ~~:;u Create Order

L~£JUL1'i1nu Statement tiI",i (1';;~1ufflum')"..
ri"""11 v" Use Case "lIa" Use Case: Create

Order 1u'iU~ 1 U'i::nautil1£J)..
~.1. ~"""~1n User Interface UU';)eJLVieJTI1m1UU'Y1n1JeJ

1Jam1i..1~eJ Actor ~::'iieJ..11'i1m11L'iifeJ1JaL~FJ1

num1i..1~eJ LiJu'iiui1 lutianfi1'iieJ~m11~u..
fi1L'i~1JeJuti..1iieJ (ReQuiredDate) u"i1J1m~

1 ..~~, I; d 1U~l"il~,;)::L~U L~11'Y1~ 3 BB1JL,;)f1~'Y1LL~~~ U~l

oJ ..~-
"il~nf1B L'J!'Y1~B~BB1JL,;)f1~'Y12Jf1m~2J1J~.
BookAuthor, BookCategory, ISBN Ll~::

..~ ..1'
PublishedYear L~2JBUnU Ll~LUB~l~l"i::

(Content) ~B~f1m~2J1J~L~~lJU,;)::L~L~ijBunu.
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L ~ n11~1 L \1~n11Wf1l~1'D'EJ ~ 9i u 119i1~rt-1 ')

1 U1un1~ L~ EJ1~::";1 m7Wf1I~ 1'D'a~9i LL 1191111

, .to to ,J~". A'
Class 911-1 ') L~a1~~Y1-1~~i1Y1 Li1m~~i1"lJ~111

-,./ JUn 3 fliiJ1I1.J Class Book
11 , ...1 ~ .1-1 -Class Diagram ~~ UML 1J"ilJLLlJlJ~~"ilJrI 4 flEJ

11111' 4 11lLLllll"1JiJ,J Class Diagram" "

Class name

Class properties

Class Method

oJ ...,
"111"1'1 1 "'JfJl/1"?IfJ" Class Book d ..~". ..~ ~ d-

'J!-1~:L~U ~il11L1.~a:ft1U'l!a-1 ~~a:Ll.n13JU ('J!-13J

.." ., ~
a£J 3 R1U) ~:Ra~f1aa-1n1J Class Book 't1L1.RiI-1"
1U11J~ 3"

ISBN Published-

Year

Book-

Author

7-n-i:t

-n-1~

Book-

Category

Algorithm

OS

1111 1998 1 .IA '"- ~".. .~
~Y11"lJ!J1J9I~::1J1JY1"r'/~~1,;)::2J Class i11" ')Y1
d". .~.¥

LnFJ1"JJB"2J1nm1 1 Class L"l!~ ~::1J1Jm~~"'1I'B

~T11 B1,;),;)::~ Class customer. Class Order
d ~ ..""..",
'11'" Class f1"~B"B1,;)2Jf1112J~2J"r'/~n-n~~~
" 1 ~ d., ¥

~ n1;.t\t:: ~ ~n1;.t\t::~~" LL~ ~ ~1JY1f1112Ju1J1J~

<ii'B"n1~L i(~1';;L ~~i1"Rtytyan1;.n!"JJ B" Class

".1 oS ~ ~ .
Diagram LL~::B"f)lJ~::nB1J"JJB" Class ';)"FJ" ~2J

.oS ~ ~ ...~
n~11t"1"f)112J~2J"r'/~n-"JJB" Class L~~1~~

1234 1995

I 

UViVi~
I

DBMS 1345 1996

-~d""",
UC1n,;)1nm12Jf1m"2JU~Y1L 2JC1UnUUa1 C1C1U.
L ~f1~1 Uf1 a1"L~ [J1nurJ..1ij~CJiI n112J~ L ijC1unu

an<i11£J i(1C1ci1..1L'II'U lum1Lu~[Juuua..111£J

-"'" d ...::
a::LC1£J~"1JC1..1 U..1"C1La2J U~") C1C1UL,;)f1~Y1~ a1U

~C1cilu Class d"12J11{)li~CJiln112J..
UpdateBook() L ~ C111i1n11LU~£JULLUa~11U

.."'" ::
a::LC1 £J~"1J C1" U~"C1La2JUU")

L 11';):: 1 ,ri1vV1"m1ri1m1uu~nifv~aLfirJ1n1J..
n11~";viUf11 Create Order 1U~v"~1ifv~

., ...
ua1na11t1v Use Case LLa:: Sequence

Diagram L~vLL~'i1,,1';;~;j1UL ~UC1"n11Lt;i'~1.J1"..
Class Diagram ~~:;1J Class Order (a1U

4 ..~ ~ 4
1 .,

Class vU'J n';)::v1~rJ11in11L'i1FJ1nU L~v';):: ~

Lt;i'~l.J1" Class Diagram "llv"3JU)

"'1nfl1111~1I1[J"lJa" Class ~1r;;;11[J11111,y1"1J'\.t

d
fl1111~1I1[J"lJa" Class Diagram nflam't'j'Y!

1J1::na1J11J~1[J Class ~1" ') ~1I11J1::na1J~'ia

iJ 1" d
1111~1n'\.tn~1[JL ~1::1J1J~1a'J!a~~LL11~1~'\.t"

LiJ~tii'\.t [Jntii1ar.i1"L'Ji~ Class: Interface,

Product, Order, Database LiJ~tii'\.t

~ ~., ~ d a. ..
L~aq)a"~1~q)"~"~~1n't1~n~~1"'1U Class Order

~a Class Order :i1"i1,,~1Ja1?1"~~~q),,1"11J~ 5..1 I:d. .tad
~rJ Class 'Y1-1~~1\j,\j,~'\'1~1,;]1n Sequence

Diagram ~~:;u Create Order (1';;i-1Ln~i1.
.d d., .4 ...

na£)-1~L ~arJ~"lJ1-1U\j, Diagram f)£) aaUL';]f)~

I:d~
"lJa-1f)a1~'Y1-1~UULa-1)
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Actor .1~[J1Jn~~::iEJ~~11[Ja::LB[J~ L,j~ 11f11
-., .-" .'" .4.4_., .

'lJEJ~~~f1191EJ1!"~ (UnitPnce) 1~t1t1~f11C)n~~.,
EJEJn'1J.1~[Ju'i';t1~:;UR~'lJEJ~ (ShipDate) R1~

1 4 .-
f1m~aJU9I'lJEJ~ OrderlD cn-EJn9lU1"t1~::~1L~~.
m,.rn~~::"1m,.t11~1ml';:'L11.1~[Je9l.1~~ i~
~ T .1 ,.4 --

~ ~L~ [J~"1JU a~t1aJ1'lJ EJ~f1m~aJU9I'lJEJ" Class..d .
~~') ~::aJ1~1n Use Case (EJ1~~::aJ1nm1 1

Use Case L,j~ ~£)n~1naJ1~1n Create Order
., LLa1 [J~~1aJ1"c)aJ1~1n Modify Order ,.£)

Delete Order 'ii1[J) LLa::,r£)aJa~1nm,..,
~

~aJm~mnu Actor 'lJ£)~ Use Case ~~

Order

t)1-3LUfl1

'i1-3LUfl1

3.3.1 Class Properties

~ ..-~~
~~ti1~"lJD-1 Class Properties t1m~)JU91f1LnrJ1,
" ~ ..~,J:

1JD-1nU Class Order )J91-1~
3.3.2 Class Methods

~ ".J". d
~"~~Y11rJY1Ln~a"n11f)a Class Methods 'D"";I::.
'r;{~1';11n Sequence Diagram ~"~Lnf)11Y1n1J

.I' ".'" ." 1
L1Ja"~Unf)a ~af)11~~~a::~~f)11~~~

Sequence Diagram ~1aJ11nLY1rJ1JLY11n1J
...J... .

Method 1 Method ~1~nUY1~1~rJ1"n11n1~~~..
A ~".

Class Methods ~a" Class Order L~a';l:: ~~L~U
d "...

f11~Y1LLY1';1"'j"nULarJ

-,"" 1U?1 6 flJEJl/1,J Class Order
"

f1m~3J1J"ii-1na11Li3J1,;)1n Use Case: Create.
Order 1~EJi-1Ln~,;)1nt;)1iin1f1Lif3Jlu "~1"1Ji)".

0 A , d
n11f11"1"1Ji)" Use Case" f1113J';)1-1EJEJ1-1 U-1

~L11fn~EJ lu~m::~L11ri1m1i3J1l1Hrn Actor..
s¥ .", -~.

~EJ-1 Use Case U Actor ,;)::La1~ L11~-111

"L n iJn R nfl1 r 1'1 1L"1i11i"1J iJ" R nfl1v::" "
lii'iJ"m1UiJnLnlunllR::LfJllfi L'lI'U ')~uflRnfl1"

lii'iJ" m1 I HffUfl1 ti" lJ iJUfl"n iJ (RequiredDate)

lii'iJ" m1ffufl1:u;tiu (Quantity) lii'iJ" m1 I,;: ti"

lJiJUffufl1iJli1"!1 {Ship Via) lii'iJ"m1I';:ti"lJiJU

ffufl1f17HU (ShipAddress) LfJUIii'U"

..a..,}'

~anm1~1 Method aJ~~U

1. ~1n Sequence Diagram ff1~:;U

: ..
Create Order Vj~11m1L\4Vj1::lJEJf111aJ't11~L1J1

...::. -",
~1EJEJEJn~1nUnUL1a11JEJ~ Order L't11UU 1u't1 7..
L iJu'~ EJ:: LLn1aJ;;~~ EJ EJnaJ1~1n'~ EJ::un1aJ~1

.., .1..1 ~ ..I.. ,}'
~aJU1m (LU1u't1 2 ) L~EJ::un1aJ't1~~EJEJnaJ1U

U1::n EJU~1 [Jii EJf111aJL\4 Vj1::;;Lfi [J1ii EJ~ nu Class

Order Lri1JU .J1~~::L~U'c;1i1ijan~1~~Lii1EJEJn..
~1nLLnUL 1a1~EJ~ Order

~ d ..I... "1" 0-
~~~U~'t1r.JEJ1UEJ1~~::1~n11U1~::LuUf1EJ ~EJ

f1 11 aJ 'ii1~ ');;~ ~ lU aJ1 LL'ii a::ii EJ f1 11 aJ \i 1~:: ij

..d .1. 1, ..::.

Method q)1~U~aJ1TI1~U1't1LUm1~EJR11UU [In

~1LEJci1~L'rlU iiEJf111aJ Request to Create

OrderlD ~1n Product 'U~1 Order ~::ij

Method: RequestToCreateOrderlD() aJ1';1

, Ad, ..I,}'... .,..
~U1't1LUn11~EJ~11 'I!~LU't1Unf1EJ f11~EJL~

Order 'rl1[J~:;1~ 10 1,,:; 1 10 ff1~:;u1ui~;EJ

A ..,}'

~Uf11U



[~~~~:::~J : Order

1

: Product : Database

1li1LLYI\J~1tJ~1tJ

Create OrderlD

Request to Create OrderlO

Create OK

Add Product 10 Order

Add OK

Request to Display Order

Order to Save

Order to Save

Save OK
Save OK

1~£J1-jf~~nn1'id L'i1R1~1'it)~1n1'iri1~~~

Method 1';;nu Class Order L'ii'ii-1i11n-1~ 2

L'i1R-sUL'iii1 Methods "lJEJ-1 Class Order.
U'i::nEJULU~1£J

.

Create OrderlD

.

Create OK

.

Add OK

.

... 1 ".r ."1 d..
2.VI~nn11 U"1JElULlJUVl~nn11E1UVlU,1Y1

~~11tl1"l!1'iiLL~::Lilu~[JEI~f1J 1~[Jrt1 1u

" " d.. ..J ...
"t1111 fJrJ ,)11JrlW"il11lU11Jt UfJ,.,1ff11::,., un

(weight) !llrl1" Class !,.,U1J1nm1 (1::,.,11" 2

Class) OJifJrJJ11JJun"il::nR111tilu Method ,."1,,
.,

Method l1fJ" Class uu"

.

Request to Display Order

Order to Sace (';)1n interface)

.

Save Order (';)1n Order)

~11)J Request to Create Order 10 ~l~';t::LU~

"lJv~ Class 'VI~ ~::Vli1~ Class Product LLa::

Order t11~VU"IJv~t11t)1~d~~Ln~Lu~Vlii:nm~iiv
.J",2



I, No.5, November-December 1999
.I .,.1.1 .,.. d

fl111"fI 2 fl111"u.H~"'1IEJf111~f1Ln[J1'11D"nlJf1~1~~" ')

Message Class

Interface Product

n
Order Database

Request to Create Order 10

n
n

Create Order 10

Create OK

nAdd Product to Order

Add OK n
nRequest to Display Order

nOrder to Save (~1n Interface)

Order to Save (~1n Order) n
nSave OK (~1n Database)

Save OK (~1n Order) n

, "'~ d n ' ~.. ,
(~~ff~Lnq}Lf\1a~~~1[J ~Uf\afl~U Order ~U,

..I
q}1n~f1 2)

J A d ~. .,
aJ1~n~." Method a~C) on" ~aJa[J~~ Class Order

J.d ,..,
n~na~ R1L~91"JJa"m1'" Methoda~C) (~~~~~...

.J.I A II .J~, ,
91111"'" 2 u1::naU~1"Lf1~a"~aJl[J ." ~aJa[J..
l~f1aiaJ\1 Order) nft11t1a

.

RequestT oCreateOrderl DO

.

AddProductT oOrder()

.

OrderT oSave()

.

SaveOK() (~1n Database)

Methods "lJa-1 Class Order ~1Jl"Stla'i1Jl[JLr;ir;i-1
~~

RequestToCreateOrderlD() : f111~::LiJU

"lJa~ Product L~n:: Product Luuf1u"lJal,;;

Order ~lm1rll~ OrderlD 1~~;rU1JI~1
d

~U~

..

AddProductToOrderO : f111",;)::LiJ~~a"

Product L-ri1"1::Product LiJ~f1~~ali Order

fi1m1"lHifalla~a,,'fi~fi1~anfi1ia"m1";a

~.11 1 ~.¥ -" ~
a"LUL~LU~"'lfa~~f11~~

.

OrderToSave() : f11,)"~:Luu~a~ Interface

LYJ,)"1: Interface LUuf1uff~,ja1J~~a~lu~~"
.1'- "~.I l "
'I1a~Uf11 Lu Va Order

.

SaveOKO (~1n Database) : f)11~::LUU

'lit!" Database L~11:: Database LUUf)U

ui"l~ Order 't111U111ui,,;f!t!iuT11{r.Ul'ii
, .,

't11n11 Save L1£JU1t!£JUa1



R1u1i1tJ~anm"infia c11 Class 1 LiJ~~'JJaL';;...
Class 2 "'1a::L"iL';;n9l13J (1i1tJn1"iff-1ifafl113JLU

,., ".;"" I:.t
L~ Class 2) Class 1 ';)::3J ~1J1Un1J1nm1 rI-1~

.1:.. .J ...,.,
LVi"i1:: Class 1 Lrl1~~t1-1,;)::rI"i~11n1a-1L~ ..

~ 1 " 1: I:.J.,

Class 2 "'1 a:: L"i ~atJ i1-1~~ Method rI-1R'JJ1-1..
..~.I' ...A .I: .J.,.

lJ~,;)-1fl1"iLUatJnlJ Class a~') L~a1~~rl3JL~..
Order

Q Te:chnrEal"Journal
;;1. No.5. November-Decembe; 1999 m

~ -.
L n £11" e"n11aJ~ e1r1 L~~ Delete Order

Sequence Diagram "111e Modify Order

Sequence Diagram LtJ~lIi~ Sequence
..~- :'1 ~

Diagram a~'] L"IIa1~n~::LlJ~rlaJ1"a" Method

.., .I~ :'1"
a~'] (~anL"II~a~1n Mehtod ~~~lJrI 8) LlJ~91~

11 DeleteOrder(), ModifyOrder(). LLa::~~']
..t: .." ..

~,,~~ Class Diagram «1"11111 Order ~"«1aJ11{\

..t: ..~.I" .
11aJLa1 Methods a~'] L"IIa1~~L"1 ~lJ911£1 na11
.,.. ~ ~:'I f1a (~"II~rI Method rlLlJ~~1an~1L"1JaJ)

"

.~ ...1 ..
R1~ Method 't1LlJ~"lJCI" Class Order nR1aJ1~t1

91 ClU'il"Lil tJ Cl1fl tJVI anm~L~ tJ1rlUVI anm~1 ~rjCl

0- ~ 0-
VI~1't1LLa1

3.3.3 Method "lJa~ Class Order ';)1n

Sequence Diagram ~~ 'J

d
3.3.4 Class EI~') ~Eln~1n Class Order

.'" d,
ff1~"iU Class EI~') L~~ Class: Interface,

Product, Database LiJ~i~ r:[ ti1~ff12J1"itll i1~,.
n1"iL~F.J1n~~\t1L~El2J1i"'LLliii~1~';;1,rEl Class

Diagram L~EI~1n1"i~1f1mR2JU~u.a:: Method.
...,.l " ."!AI

"lfEl"'2J~ ~~'Y\R~u.a1L"i1n~:: ~~ ~~EI::LLn"i2J"lfEl""Y\n..
Class 1 ~"i::1J1J"lfEl"'L 11 ElEIn2J1LLa::ff12J11tl\t1 LEl1

L U~1 m"i-li9lJ~1 LiJ~ 1 U"iLLn"i2J 'i Iii EI 'u

4. n1~ TG1 FJ713J1JtJ,] n7::1J1~n17ri1']1~,f,]

~3JG11JtJ,] UML

,;)1nl~";;1,ja 3.1, 3.2 LL~:: 3.3 ~'1.1ii~1LRUa'1.1J

LL~11~L~a~ Use Case, Sequence Diagram

.a.""""
LL~:: Class Diagram L1F.J~~11J~1<;11J~1"lJa<;1~

na11 L11~~~11J11t1~11JT11"1'j1~F.J~11J"lJa~.
.:: "VI"

n~::1J1~m1't11~1~'t1~~1J<;1"lJa~ UML <;1~LL~~~ 1.1

1\1.1U~ 10.,
, ..

na11f1a
.:. d " ." ¥-

.~~LL1nYlLl1i!a~Yl1f1a m1~1 Use Case YI~

~~~ 1u~::1J1J

~.." d
.tl~~1f1a m~~~1~ Sequence Diagram YI

" ~ ~ .4
~a~flaa~n1J Use Case i!1~U~ ')

.:. ".." .
.~~~i!Yl1r.Jflam~~~1~ Class Diagram Class.

Diagram ';)::u~::na1JLU~1r.J Class ~~~~~

1u~::1J1J R1U Class ~rt~ Class 1UL~a::u.n
l:,. .1 A ".¥

~3JUU~i!r.J1Jni!';)::tln~~1~'lJU3J1,;)1n~a1r.J..
Use Case LLa::~a1r.J Sequence Diagram

, l:

l~r.J~YI~ Use Case LLa:: Sequence

..d
Class Order 81';)';)::1) Sequence Diagram 8~')

(~8n,;)1n Create Order Sequence Diagram) ~
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.~,l: --.~--
Diagram ~~ na11U U~:91 a~aJf111aJLn £J11J a~
~ ~ l:
nlJ Class 911UU

Yi.~. 2537 Ufl:;'Yi.~ 2541 "1~ft1(;j'U lU1.L~~

.oJ ..~ ~ 4- G -.r
Vl1 ~ 1 U VI fJ U tJ LVI R L U L fl tJ f) L fl n Vl1 f) U n n U fl:;'

Rf)~~1 L"f)1U ~~'1 ~1 UlJi1 u~\l~iin1~tJ uif) L~f)U

iJQU1tJU Yi.~ 2541 11~,uufurJ~'f)U1U~1UUl.1U

n11')1~uCJU 1LR'J'1:;'oJ Ufl:;'f)t)nUUULR1~~T1~;'U

31U~t1-3 NECTEC's MIS

U'~~'tU"i'itU iu~

n~t~ "Un11~nM11~rJ(U

t/'1ru ru' t .",,1n"!"ti1f1-3n1N

2.J~11"'tJ1fltJ ~11J1.
L"'~ tUtfltj~11~UL"'PI Lrlt)U YfPl.2538 Ll2.Jvi1-31U

riUI'JUtJL"'~ tUtfltj~ L~n"'1t)\1nd"ufl~~t)2.J~,)L'1t)f

LL ~-3'D1 ~1uc;i1 u~'Il-3iin14'tJ t(;)tJfu~~'t)U-31U1u

" -..~
~1Un11,)L~11~~ t)t)nUUUUfl~Yf""U11~UU~11

~ULV1P1tJi'IUPi1-311Jt)-3t)-3f'i"n1 1U1~~t)1-3L~t)U

~fll~2.J YfPl.2540 -Yf~PI~nltJU 2540 LtJi'fuVju

,,1n the Japan International Co-operation

Agency (JICA)L~t)L1Jt)U12.J1utJi'IU Computer

Software Technology ~1J1~L"'PI?i-3~11J1 11".,iiu

1JDU~-31U1U-31utf11-3n11Lf11t)'1i1tJ NECTECNet
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