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{ package org.oreilly. learningUML2.ch01.codemode!;

{ public class Guitarist extends Person implements MusicPlayer {
Guitar favoriteGuitar;

¥ public Guitarist (String name) {

super(name);

}

H# aiall @bl ) Jow sl Ja¥ olidas pludsyls
public void setInstrument(Instrument instrument) {

] if (instrument instanceof Guitar) {
{ this.favoriteGuitar = (Guitar) instrument;

}

else {
System.out.printin(" ¥ faa Cajel ¥ BT

; |

public Instrument getInstrument( ) {
return this.favoriteGuitar;

}

[/ MusicPlayer dus yay Loo iG phall olis doea jo Jund (e

public void play() {

System.out.printn(super.getName() + "... & yLiEH Lo coially oY padd");

1 if (this.favoriteGuitar != null) {
_for cint strum = 1; strum < 500; strum+-+) 4
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this. favoriteGuitar.strum( );

1
)

System.out.println("ida | calagjall €= e o Lga¥I");
1!

else {
System,out.printla(" ¥l ] 550 Lidass ")

!

}
{ public static void main(String[] args) {

b MusicPlayer player = new Guitarist("Russ <3Lal1");

| player.setinstrument(new Guitar("Burns Brian May Signature 3 ,5%.a11"));

1 player.play( );
B
;o

Guitar 5,L5d Caiiall e elaslall Jes (1-1) @3y JELl g
oldl sline W elpandly (g pal Calial aa &80l culBMe Lgid Lay
AVISR JUNLE PRI REATIVRVI IR SPRTTER [REIPRRY JRp S NY

Lo Sl riygain galyell yuall 5pad Jlesiod 2 Lasdl s
ot Ll el a3 (e pmade JE2 g 4 Basa g Jue Ll J55 gp=d
Ssaa le Ldaall wladaill jaas ae g ccompiler pa el Loilly Sias
N (980 YT JavaDoc Lals Gl Lol §aaul caladad Jie 43 yadll
Seslallad pealiysd 3233 el e

o Ul 550 s s it (6T Lulad i ah of 3] Lagiond
iay Joagiy «Jads dndh palipdl e joall 3,48 509 alindly
JEm iy g Joalm Caayal o yuall 8ol O e o plbg @il o L
o] Lo g pubat a3 ¥ LET Y] cabipdl dlonics Lise sy ale
e i Vg caladt i (a9 el Jlestiwnd LS e ol

<>




lie oL 13 pLailh gyeall 5 gull Ll Cobinn La 10,85 Tydus
dad yuuall s ad

eyl a8 ol ¢ aLIAll gyl 5 panll Jlen) J1 2LV
AU s 530 63T By i3S Jlastiad ] v lond] U in Lgo
0yt LT pud Lol 21 puall 3 ik ugd e g e (0,50
calladll e 09y 29 sl all Lgags palaic Yy el dl (g5 Lo
e palmyill oy 3V W58 g ady aldaill Sesiany Sl
(g ALatl il Symn Jraad i in saaliie Loy of cda i culyllon
Sae dieolis 2 ik jae seeall 30 of Lagg b dlail] b5 3 2230
allaill ye ggiuall Adle Bayma £ 0 Ligg)d aulaied ¥ g8 iyl
AU e cnlalall oo culfall ol Lol

el e Mlegm 50 Jheataby el allad enyg s L 37 W1 s
bt o Libee el Guels ooy Ts gaw A1Em &l iy pues Los < doeapll
@4 (o ity oF Jod @lalll el o lad allaill e onleladl puen ¢y
Al

Ul oall 5y 8 Jleatanls eatll Ladiel el 3] ¢ ]
sy euesaills «Jlontoa¥] ale] ayeies pe¥l 3l Losie Loyl yuus
desall i pe Labls ol ¢y Emas ¥ Loty Jhawioadl 53e Y S5 5ale
o) SWing gyl ¢y Lol st doma s 3] (53 ¢ JBAI Jowus (e
e gy it ol HTML 1 Jheatanls (loagmeapdl auiisall il ganly
kit ] (oo oy saiatl L 5 13] ey sl (NET)
AL et o diael Lo dcnmall Lutigdl 1a) 3 pail) Lpsuimne
Ll ydall a8l PN e




Yot Bas st o el 4 olas

985 yowall a0 Q;l‘r.,_b_g daias e Sl on&E_ﬁﬂj
ooa Jn ol ;j—n.u.’j{huc_d‘ &Aﬁgﬁwwﬁ‘uﬁhﬁﬂibb;}m
Aol 55180 At yuawall iyad Jasd il des it

2l OLAU pe Do Bald 1 bl (S gailly g Y-1-)

ke 1
Verbosity, Ambiguity, Confusion: Modeling with Informal
Languages

zobed Jotie & cadall WA W (o tall 2 dac )l pud culalt] Al
Sl Lian s (8 Swe s aomgy ¥y ia8udl 5 Alelenll i yuiall 5,250
e (e a3 e s Lajlis delsh WIlis cod tigen | e
el 1o galdl Juds 292y Lilema| e 0y

sl 4 c@wﬁ‘ﬁahﬁfﬂd—:@d&wi—m@‘ il ol
2 el cd¥hii)gedie - lasallfaa 2 Lagd Sillss - Ll
2 7o s i Y Loggdn sl st (e Abuy srailly Lgsilas
sy Ly Lpmrlal] bl of A gfonad 2. Mamtana  Jlon 91 (yaen]
el e i U dis JEn i Lgiga] (Liabnell Laidla ag
el do il

55 ¢01=)) Jliall Lnpdall LAU1 2 239 0d 38 M i g1l o)
L 305 digaly L 42 lus

telaoel L o gotimg Caius ya Guitarist 5L5al cayle ¢
of Lag non-static guialy yud LBLI Lwasdly (static (Ealin guac
Jtia J] Guitarist zloiog catall pla L3 Jeai v a3l [0s
Guitar caiuall o] Las (Sl L] e ¢Guitar 5,53 cainall o0 instance

<>




e paill @f uds (package diaje- 2 5> 1 Bl pa L"::JJ.JM Oy 9Em
iio L) Jleaiwls Guitar caiall 5l favorite  Guitar i ) oy e
Gl W eliael | g sl caloima e p 9 0 9) default usy5
(Lgiaj 313 o0 Lal] 2abdl Jguo ll (e il

3 o Guitarist caiall J3-1s ! elcne W e s
o iyl Za W Gy tall ois sy digsba jue Layyl Lgie tmethods
NERPINT Py cdads sy argument iagwy 250 constructor dcdis
sl iy S (nameE Lgaco! String caiwall fyn yaay s J ba
llagg (395 e G55 M o apdeeld SLAEIT o il

iy dall Corens aalg tinle 3y b &L Guitarist caiwld! a4y
ety dlar g 281 G (CBjeall AT wpusd) setinstrument B
Be i1 icaiall a Jfla e Byl ge —ay cInStrument : Lgaw]
getInstrument : L 00 45y pdall o 9 gl )l 99 LT (uds < Instrument
Coors g Instrument g Lgels yl g9 Lad| ccnllatiug 95 e Lgl] S
MusicPlayer igsigll 2 L"dAc Leie zywan 23 «play S eI
#90 9 cullaruug play dd kil 250 ¥y Guitarist caluall Lajeei Sl
(ed a3 Y ‘:gT) void ¢a lgels))

Y 004dT (y Enay ey Linsl g4 Guitarist Cateall o [y
(main iyl Laydall Lals il ol e e Galdatd Ly yle o (gotiomy
| Aol 512 iy} pralipdl Aaueiall

2 Jeolall i3, elifae iyl 1a ] (e o lad 3]s
1 g aalll 20 btV e 23l Lgalaas of do (aSlon] Lol

‘UL@}”J‘-\&C g Je=mdn La ;L?_.i'u 2t g ‘3_9_3:: Leoie u.uL_.CJY‘




LR T BT U

AY~V) demiadt I st Cdeaad et pud oY

et oo ¥ IR LR T +
+ deaagall dALL wdia g - il Al i g
S48 ol ol Al gl T Sl \,-" #L'LW' gl

9 Al gl Ay Ok el Ayl A gl 9

A [
bl = g + wiflaa ¥
A L4

X

PRI s ke UL jada ) il
Liugads;:g&$ﬁoibﬁa%Hga|Lun%u%HHELugL,b.&szg(Yq)pa)géla
Al e fyslany cpalises Golie sl JiB oa Lles

A e ca iy ad bl (ke

Person |

La Syl oina (e Lise denlill pfmar ¥ 81 Y] edala 2l 3_a

<>



e Jead e Sl U Branipdl yue il Sl yuanan ¥
se il e p5 T Sl g o (V-1) 0B Jos Ll o db dyieall olall!
Aoy JE= b e il 4] (Guitarist Laiiall o g puadd eyl
Lally Jals (na Joveyill 10 g ety joayidl 10 cLadky ciad o
OB (e U g dagd Beba] (o &=t ¢
53y g Juolddll Jemb el Ll 2hged aa Slondl g Lass
Goab—iall o dae a3 (93 n Bt ((Y-)) 0By Jem Al 8.
O oD Gy el e ass Ul paa Y caladlall g cillals Yy

o _ P - e "

[w\:. s Lot iy ot Dl 5] ) el ,aLum 3L ekt
;qmﬁﬁmmuuwmwﬁjtuwmwm |
| cslinnge polan e paBl cnpialf e dlagenal g ye while gles 13 e
|ttty plem oo 2 ety Bolindl S0 g Dglone (on (rslasomg i "E_;'
fq Tl covad Uil Lo i oy Lipane 158y aalsd 53 Jlasicd
| )Ll&klﬂjﬁmuAJTLﬂuJAouudaumm‘d‘Ju}l

i it v e i

Lailgint aoe o Ayl et cslalll pe dealeadl] a2

Fox lan cdles ¢ Luaplall LU Jlie a1 e 13480 uelyd e
Olad o ey Lgslgaafg uiulod ¥ Al oy o2 Cisas Aagun 73 gadl
098 e o5t bl (obiie udd (e (V-)) 0By JE= il 2.5 gl
a8 pageadll las (55 ¢ L dalg 1l Gosliuall dlied Lo 2200




Yot gl s laill 31 olas

S Lo (e DB clads connd dpenpll pd il T Loy
Jem il olss ] et of ally el clalll ae JUsd) 4o leo b el
e 3y b A dgd eligme UL cipen aeld degame (Y-)) 03
L) yudg Person gase &g «Guitarist s L@l (ale Aliw Yl s
SR il il yaalg e 530 g 0033 (o s 138 5l
e Uiy <D g3l (msadlly Colgren¥l Alm e (e Lasls ol
5 ogras 50 Lasn cielai¥l L ladd fus 5yelan LilTy 50d 03
(8)) w3y J il

l lega = 4 I[ thing }v-{&izu large]

Ok
R

trunk |

( D ol = i gad o+ il

X

B aanaa s gike Jeandl Jia pUBUL (ygrinad) ) giiie
cius 539> ga ol GIW| AlEms Bis 85 44_5,...44.‘9.”):_1__:. BYPIVEEY t.—n(i*-\) ‘n.-"t_;(_l_f—.:n_&

Glalt Jundl (guam] J133 M ulad Jemiiy Funplall Bl (o902 02
use cases aludin ¥l ¥l e @lal Leade (g0 lagn collait oY
P Sl 2

<>



i s AL 15 ket 2 Lagf ¥-4-3
Getting the Balance Right: Formal Languaggs

Jureditl 1550 Lol A3 Jleainn! jlolea fn Liaay cafy 0al
(iraedall TR o paill g algun ¥l 2350 o 2 Zadg (ol 5,55)

posaill g olgadl galdipn - Jlad Jesmdy Lo allsd 50l
Ay i L J plisd dlils - &) piall pud Jus Laatly

Lon Uniass (353 Lpmcnpll il ) i <1 S g
yomga gy Lot A oyt @ OF Gomg Ltk Rayan Lglao,
O O 3aayill e e Lol g 1 alet Jguas o Bl Yt
ey o iked Bad e Jlie 3ymme Y ccd UML dalg gyl e g

S-S (et el Ky (0-1) 03 S A1 oy Las
i londl gl 20 UML 241 Jleatoals (1-1) <8y JULI 2 all 5 i)l
dadains Jlanial 5o o Jln (Laline 5T cilimardl Joon i 315 Y
e Epageall el g dapdal! LA 23lad oy Lt 235LaN 3,20 UML
| Ll L gyl Taewa 1

o3y Jem il 2 i eyl oW1 ] egds ¥ i 1
2 53sa ol Juwolanll Laey etlin of W yaly s il wlicna Lasy (0-))
@ dds ¢ JU G ey Lis Lgiodiad @i o (1-1) 02y JUl 5,45
il Jemaa Jum ol Flecd! (play) 46 ylall Al sl sled
| LN PAYARTE

2 5ttt of s JUML Jlasinls alaitl 2o ieid 3uall ;¥
s o e dlle les by iall i)an g 2ima (0-1) @y Jea i)
~UML 25 by 4 o s ~lellad e bams 3T paind 61 e dalainl




Y.t ol o el 44 ele3

csladld JLA.C«.«J Zj—.f'“k.,\'l‘f \.J_b_g @a‘jd_":.ﬁu_\ La}@mn &Lwﬂ‘ Uﬁ&_ﬁu.uﬂ
.(1-\)@5_)‘_]&.:’4]‘;?:&%}@ Leson dolaill dcacu ylf

=ginterfaces>
: MusicPlayer
Person
: et # getinstrument{):Instrument
- name : String +setinstrument(instrument: Instrument): void |2
It : + playl): vo .

Guitarist

# gethnstrument{):Instrument

+ setinstrument{instrument: Instrument): void
& playl):void

+ mainfargs: String{]}: void

o] UML 0 ey Sy 22 bl fsmndl e jran (0-Y) 03 J=u &

.Guitarist «aiall
e R T T Teg e [T
§ }-size=large ! ; .alzezlarge
Trunk |, & Trunk 3/ ‘

/

T

ALE ahuad ysBis Josndi e LB gl puBl AN Jada gl
JEo 5e053 las (e ¢ Leewy Caa s el donliad 250 LT pa (17)) 0By J&od

Aaypdall Gl Cawe gl o b

<>




Yoo Budlomgalt Ao chad! aald falet Y-

aaboatl Jolm ulald UML 240 (e J ¥ e iatll o il
dadgls ol cnlllanl | ol i 9 cpuaaalll oo Jluaabig (sl Jemiy
JEmdy @l st w a8l (Jlo il e e pdl Ll sl s Lgilas
cpaladl iaied e Yl ol Ll da il oL Lolyie Yl pa el
UML e <o g 32 e Ll e Oof 0y Ema

component- <l g&m oll dgan ol palydl jogland danldl Jalgall o]
UML ialy «model-driven zageilly solaill &o,leall 2!y coriented
By cialies cafgal gy pladll i yliie J) il ¢ uantl 101
oo YL i Y Mol dearns 523 @) UML e clitlatia cnis g

ilmisi J € s UML 1x Hluwe Y gles cally J] als Yl
Zabeill i )ldie compin Loddie g il St 9o 43160 @aun 3 L5l
ool B luey Lalai¥l diin clgal i Lol — @YY o daga
T.m_:,_n  ~ Computer Aided Systems Engineering (CASE)
UML X j2a)3 selsh 53 ol g UML Lx ] sl alps caline|
4 Lay L.m.u) i8)aa Lgy Golidl (meta-model) zageill zigalty Lrculisd
Y o aledl i )l e (pEmaill iyl

I Y LA Bk gt Jue Shadl) hR) g 73 Lait s BaLA%alt rty bamadt (1
Model-Driven Architecture (MDA) and Executable UML

J obumill fn woae Jlasb allail) jielat 2. Lo lidgas ol pad cosds a8 :

| o Joee o] (MDAS) 7 gitly 3515t duylaat] ) y3439 ¢ Slaly .UML 2.0 e |

>3 z3Lel 1) Platform Independent Models (PIMs) iuaill e Witeun oLl yuglad

I (Gt daia 5 5wl a0 e Tme culalaial) ope suny Aons Laaylay allatl] e




Vot s gl A el 4ad el

| colas sue 3 PIM) wr; R oLl Juga —:Jl_“dl:- O_ew_j
| Lot Zuugals cilisnisa Lo g5 Platform Specific Models (PSMs) Luatlly Lalie
|Gt oLyl e gmn s 5 5o i i« Sl e ggmnd) ol i 5 |
)Lc_—..‘.‘g.a zhg—eill Zhgad (gm0 00 (MDA) zhgeitls Balail! 4Leall il o llaTi |
[ o Lt sl L0y llhy Adbina Talsil s Joall e 1530 5 oy St |

e Ay S Engdall 3 sk ] ol 2 Off el s ya el
| e e Lalentl clashall ca caln jlia sl gin oo PSM duailly (lada el |
psily puolic Lainy comed il Jusd Lo p g 2. ol ¥l ey Ldlady oludii olad] |
f 5ot o itadtl et lyome claye Y ingazill ol ealips le A Juamt] Lgilesoy
|ttt s e st Caleng age Jem iy Daa Lenigad gy o ¢ ugaalt Jyla
| PRV PFRWI |
| ol Jad L9153 UML 20 e imnyiis 45T a1y i s
[ 5130 i 15yt 13 st e 2ty MDA gty 5303211 el |
i Jalgo S iy ) daalull @l ga¥1 juglad ol o |

Zaseills Jyuie JEmia allaill chin 3 UML 15 of gpo o sy
s oo 43 ((meta-model) zsel 739 (1 Zigeill Cosay !
Compionl il Cawg Jiay (dbas euenal 4 allai o Jiag . Jua
Agilena saley il o by farasil| Loy Ly 5aies UML

09653 T Lol ol eyl (5306 UML 2.0 aascas
Lol ¥ 3 08 UML 1x 2 Ules alil] dlenial Lee Li,2 UML 2.0
2 Lotawug @ By < g Ayl calpaasilly Lubio ¥ cslialaiell gpa gy
& el il les (1-1) @3 Jgianll 2 g yas 5 Less (UML 2.0
Laled Calsm Jom iy 301 Leugtd cllalaiel] oo s ¢153] Z8lis]
3y I il Ll @es Lo Uatiuly muad




oV s nasdl abusill ce Sl UML jaadad @5 2.0 ecuddl aag

pace Jo Tum godle Aelai¥lg malypd! pesas g plin agdl Lggals

MQE‘ Lad u® cpalyd @uesal 2 Lalizell ) dall s giss @il iy

s Taalall Tl i 2 paet] dpaaliang (3l 5ange e B
Aedni¥ g el il @pacat 2. dalaidl g 2abizedl algdl oo puss

9 dandd solels UML 2.0 cealdy ¢ da gl M‘&MM@"J“(\-\)@J Jguon

Ll lail] ook a3 AN Supand) el J2 Y Lgllalais pin

.é“. diles s 3 !
'I'G_;Jf i S of b 15le dalazedl Fe
SN '
Al gl apatieiian g aliaill ey codlel sl
Y il UML Lx [l dadaind 20 Loyl i (g a3l L lsf] 150 Ul
. Use Case
Lalas¥l
Y Jeaall UML L.x a2 Lolall g dbodeall ollelaall) Activity Jabaall
il alastall g cmalgalglly oplgiWg ool
0 5 & pliadll UML 1.x " o« ) Class caiiall
i 2 i yall blise M e o Ul el
L e L) Legl! configurations wlisodl & calio ¥l dalazea Object ;ySleti
U.I.V[L I.x ,‘:IU&.E.U
iy g baoie enl Blaandl o edle Lailt
Y Jeadli UML 1.x | Sequence aalinll
Aega adle Ly
ol ot |3, gyttt ¥l 5 ¢ cnlBlentt o cidte Ll
A st U yabaill Communication Jbea3¥|
v czdalal ully ge
UML 1.x
b il e Ledde abiilealdl ony cdlel ol
8 uasdt UML 2.0 ‘ . Timing e gl
dega
(Jlaai 5 ¢Sl el laladen pmaod Jaslicay
Vbt | UML2ZO |l Sl Leall edlelall pu Les gl 5 SeHE peRls
- Interaction Overview
pladl g1y
Ciiad (3F (- Sy g s oyp-Smll ol caiall 50y y
1 el UML 2.0 i ? L [REOSUREN
sdome Bl ek caiiall ildMe|  Composite Structure




Y.+ aa gl ALl 24 alis

aly (UML 1x 2 T -
9 P |l mlgn g aldadlt Jals iagl! colijaal el

VY el | f .
2 o Lo Logd letand Lloatiod Component

UML 2.0

WY Jeoall UML 2.0 obipEall 5 Blio cile yead o pdl @datill]  Packages ﬁ};“
9 eyt ol e 2 il Ladaly Al Akt ol ¥ Al

Ve Juadll UML 1.x S,

Al s s of pemay Ll ealus i
i State Machine

0 BSdima %u.éj%_‘{)f.&if\_]a.d“)_:u%
V0 Jumall UML 1.x Deployment 2311
.L:,aéijﬂ ot

Sllaladealty 7 dladf Y-
Models and Diagrams
iabisetl ¢339 e UML @ a3 2. ool e ugite S0y
o ool Tos Jgeall (poa g Laai¥l iodied 2 ilawiad] el lalasell
a pi aiLd Uas (g Laglis] @ Gl cullalasel] de gazea : 5o z3gaill
icgezmay UML L5l 301 ps sale Jfelins (UML Joatd Loaie 39
olalazell Jsx UML o diadll jpmei ¥ o] llalail] fpe 5300
O350 Ledy (pgadsm alladll L fady pol Jgon hgomati Ju tda i
Zdsedll Gl 2. 3160 3yoma aBlsl 2 cillalaied
5= 50 alls a9 739l e 3T iy oy daladen (6T gl
donlgdadasma Jlaaiad un )i ¥ ladie ine cld s ey dlie ygaYl
e 8Bl eIl a i b sy sl el (e el JEa o st
Js= zleu ¥ (s LT ey culbabads sue Lo 73 geill iligions @
el (oo o jon JEm i s ol dalndea 2 an ] S pllaill 2 e




5ykae zhgetll O 9ob dag Gz 21 J¥1 ¥ Suilly uay 13Le
sllataelly dleatwad ] i ieddl 5] ol g mal yuolic icgama oo
ol caladeiol Lo (e o o Liall il (s jnie S (g
Calliyg oo sl i Ziall 24 dastd ;2T ppgde (ol of o Lol of ¢ Lats
! ol 8l L Lo ¢ allaild daum gl o Liadl Ul i gama (o 723 gl
gy

e Uy g e L] gp dlee (e e Joso plsm 0
05523 0T g Yoy L2 YL 1339 5,85 gl Litie Conels « yualic
o Liimay pubal € sy Sy illabasel ] Janios «leill 7350l
el g Eg g aidl ] LinY gtalin) @iy (s yaslic <L
zag—ill (e (views) cil g Iaill oy o dcgama 2 A BNl ld jalial
.L_,].’_Ll

e illabaie degema Sle Jeall UML 317 Jlowioal e ¢ 11
G Badma 5) ob dindlaes as 8 La o7 +E205 agall e (UML a3
Ent cdabaimtl 503 phgaill (e puslic il Sy sl @ligime
o Bagde g dpmma pa Lad| — pdaedl Gud o dudi dadnel
3! Lgpgiomy Sl claglall pa s piall o381 (aay

3w gl pase daadt it Jlaadast "Colony A" £~
"Degrees" of UML
A8y oo gl puiiall of oty UML Jleatio! ¢Eaey
JheainW Gl Lgd] e T8L 8 30 LS caiog yloll ilaals
| s UML




Yo s ahl A 9 G ol

(sketch) (491 Aerawaisa UML Jleatiul

Jiio 5l 6 patisma 1ol @ualalt elodiy UML Jloai sl (pEna
G lguey @iy @i ditol g8 pa mraliaill Gl Jasiiaiy Lyt doladl]
D sy sl @3 cbiag Bovgd le @ x5 T (S

(blueprint) a9 s rasibass UML Jlaaiiud
i o3 Lgillalaia Jlaxily allaill Sinie Livags UML oy
Jheainls Laadss o 5ty Llleatiadd oy cillalazdl 008 (0 alsedl]
cigomaydl LeladWh demeill olia dasiy s cale Jem Gy UML il 5]
sl el Lrugoally dalo¥l i 3 Jloninl i Lesaley

c.d!).L.H B).é.cfl- re LmlJCm

e 3 AdlSa UML Jlealluf

) 2l A5 5,0k JLUML g3ged Sl Jygmatly g
0T Loy Lea 1 (Eaala¥l Laad Il pa Jlondl 5o e dadia 5,880 ye 5l jal
yna st el el Lyl oSy allaill 2 Low J€o dnlied o 3
L 2 dalo Staly oy 8l 5,4 A0 adgls ccndag il Jlaxt il

L33 Lt g Guakatll §55 ol Aaatiall Lemgill gialy
st Lae g Lumma o Lallnd ot ot 13 Spogoncat] o o (i
Losle Ll igs Jla 2 Jasas il gl

e ol g bl culalivalt fio cigebiall Yall jaa 2

Y (AdigyyEs Lasllags UML aliiaal gt Shos ralpl ppliia g

<




Ll eaeual danl jo @iy 339l (e gch Coiwa cdlat oWt sl
Of el 10 5n 119 5 Y Dl s el oika §yplaie e 05 oy
Celay il cgll AELA Tad o

(il &g A dadll e JfB pe Ll pamy GBS O (1 5mang
ol g cunio e I lalll 2 ol 031 )T L loeil] e liall ey 0
peaais UML Slaxionl Jna¥l tpag cayliill (o g gill Lia ang . dam iyl
o ity dplaatl @llalanll G e sz zgeill (35 G o]
i, dolaall et bl cillalaiee y Calio Yl

Zol md pagdald des 9 3o gadt Ao et ARS 0- )
UML and the Software Development Process

Alewieal! el skl Llews Léja "UML

o gl o L Aaniins ddylo o el juglas dilea ¢
oba e Jrany g Ll Ldusoy ol Llee 5503 wusd @i
dolead¥1 Jns] Jf alabeal! el Chugsy calboLaall Jeal duiajll LYl
glet per iy dal el ddy cralytl jugdad idae 2 L abgilly
DS «gralyall Ao liald UML 343 Jartanion L Lagg . paslaidl puslie
bl sl Tilec cra Loga feja

0 B platl o 5500 pmelydl jslat calilen ¢yenas
Waterfall JMZY Gy ko

il 8l 3590 Ll 2. cnbllanlf e PLAIN 83y 3la gl
e Ledie g JalEally malipdl eoenal Hov] @ conlllaill s aagy




AR RENAURE NV LR AT

RLA M- BTN CANT ST B W P =N

Iterative yay | pSacdt Al lal

Jsmss DM iyl Cogie Egnl g gyl pmtl 3, dall Jglo
Unified 3o sl leall o] ailinion] 5oty il g Aol
cJo ol sauata by > (Sl (g yae byl p5nd dddee = Process
cenbdlanll BN el l &0l 0y 0 soe e o0 Jen (G5 i
oo ol B all o5y el 54 £500) Loty <ol
agile L&l iy pemdl eslylenll Jie) culumgill oy Ly Lisks
it Jlaaind e cldeall sa 0iad (1 (o E5asg (iterative processes
g Anllass [lleaind J] 1ol cuemaiss UML

Agile Methods (a3 ykati

Byt dnlad cilins g 2 ol st sl 3y tall Jeat s
JUid allail &1l WY I3a ¢poe pdaddl Julii Jolod oo lion
Litnay ot 120 o gl sl gl canutd iy il el
pair Ao gapll domaydl Jia cleal 3 52V o tatll il wslas ¢y
imgl e Las Obaal s Jlah Eun zal = sada’ L485) programming
test-driven de?elopment IS T sl Redailly (Gasly il aa
ol rensifn UML Jlawiaal | le Gl G dall sy

<>




S Bgad Oy glaie -9
Views of Your Model
dladgets Loladl UML cullalade @uedil Blevgdl e dae da g
I 29 il allad oy s sadma Codlga owld calygdaia of el ygeuas I
Kruchten ;&3 yemy ol 30 V4L eul jg laill 7205 00 Jealid coalissl
z3saidl 2 collalasell e pod S dangy 001 Houdl (o pe 2 el
(V1) @) J= Al 2 ngpaa 9o Lesny calall

Process View |

Logical View |

-Philippe Kruchten ¢, 43ys caldy polad) VHE ail jolail] zhgal (Y -1) o8, Jsm i
el ygdaia Logama Cﬁj...q.a T+t <l y g Lol CJ}_AJ (@t
tt g laldad 20 500me dew g v ly & il

Logical View yakaiall 5 glaial!

ol sale Joxlong.allaill o)) ¥ s.g_?‘u lay s gl Cavay
ey L Lada Lete it dayss ol ity al ail) 2 gent ol y Y|
cclasses Loli ¥l ol lalasea 5y il 1ot Lalstl UML el talae
Jinteraction  Jelailly «state machine U¥ Ul y (objects culileally
| Process View (dLileal J)Iéld’




Y, bmsll daiiadll 33 wlad

Lo slels] wiie Tois dcie g .tballad Jals Ll cslleall G,
Jala allalea J‘g_"a.LU \M‘q_.z:\ La 3.3\.4:3 lallsy Jads dfgus o

.activity

Development View (£ sigkaZd! 3 gkaiial

aligEae g ulism g 2 Lalhnie wlallsd ol (g8t Causs Carny
a oy Lo 53be g sballsd Aylona Jonls colindall 3,05Y T dude g5
.components culige=ll cullalazea g «packages ﬁ};..ﬂ cillalatea yolatll

Physical View (galalt )y slaiedi

2 by inga o b Lass cal il e wall Goudal by Caiay
o lbliEs de gama JEm b o a Bl 2 cdb Ll AN il ta il
zohd cagss je bl a2 allollalaiell oy el audsdl @Il
sslaill s @iay Lassbey . sl Algill allaidl 2.5, 2l S
.deployment ;Lim¥ ollalaa

| Use case View _al doeiw ™| (L 3 glaia
ﬁ“—*—”)}-@f’dbwi’%m dgim alladll La &5 oy
aatialg allaill aleay o comg Lo o g1 (g9 yolaill 10 o] oy
s T e Al Ul jptate e gy 3 el g laill S
Sstaitl e e Laiabe g 148 ggmedt] Rueaad el ol 12
cdescriptions il il cul taladea g caluziwil il il lalas

.overviews culeazlilly




¢ Sdzma dalasee o juayi ope Ty ebileny §ligs alaia¥l e 13U Jelus
PN EN] c._u_u(n.g.aJJa.onlle ¢yl 1o 0 0 g0 EQJJ|)5M\ S B.JL:Q
A

s ((pdd pEmy el SI 1 HE cl s laill Zhgad Jeon Olaghall opa w3
"Architectural Blueprints The '4+1' View Model :dia andll ooyl (e

6,3 okl e «of Software Architecture"

| http://www3.software.ibm.com/ibmdl/pub/software/rational/web/white
papers/2003/Pbk4pl.pdf

g_g.u Ejhuj‘iui—_'.qf Eb_,.q.LH s e ‘AL::. ud‘_).a:u.u‘ ‘_,JL d_g.m.zu_g
http://www-128.ibm.convdeveloperworks/wireless/library/wi-arch11/.

3o galt (aa Slad | JARY e (3905 Jol V-
A First Taste of UML
(UML L2l Lal5ll coblalaze ol Labietl ¢ o391 S5 ls 550l 13
stereotypes culilulllg cnotes cullas MUl 7l gaill

notes ciilaos Slatt V-V-)

2 Laypal @ @ Rilos| olils Jlsh la S el me s
Jon T o it MUY (Ll ou 33 s g1 liss wlissayg wlillalazs
Ol Ml e wyis . yaall 5,8 4 wladad alds oy celillhlase mus gl
oega o Lesm il e Ll gl 301l Jidaienl! 3on 53 Jloaiaaly
(A1) @by Jemidl s




Yo s gl danluadll 44) ela3

A Note i

e pdl i iadll 463 a3 2 Aas e (A-) o) J=b

.(ﬂ—\)@\;&ﬁﬁﬁ‘%ubjw}b\.q& (die ddsxa s 3o

O # 1l i ) AulaS (5 )5 3 s ARl i g gl
BlogACCoUnt wauali allali san 4 ekl g s

[Blo

dadie das Jlasiwls daladel] ta (5T junies ilale daada (4 -)) @) JS=d

Stereotypes & lelilont! Y-¥-

O G dmma a9l (ol Jleaind J] alidlsdl yids
rinn gty ke ilodl a1 UML ciljua s pumlic eline Lo Loagels
| il gl (J5la 098 Caun gy pucaiall

Jie csime Ligal ol by i of - Uikl oS

e iggall (Voo e a2 Lass «actor aus=iwll s, g

<>



Jueaall I3 copanseiaall e il 8 yal) pade i s @S doghas
(A

Administrator psdi
3 Jaaiay 43Y pailiice 393 2 Administrator jpudl jglay (V0 ~V) 0By J&m &
Ayt ey da gyl padeddl Jemd

Jamd Uil ¢l dunlin Lol Leils uanlsB ¥ of S

oin 2y datasell D i gall 5 Gt LS [y il il
sl puin g 2 € 9 juandl Sadle 51 Ldladl (o e @ e Yla]
& L o&s g «stereotype namen s ol 2 L& (Lagin i Slsad
randl gede of Lasy oSl LT Glag (V1) @By Yo B2 (ag 500
e dogll ol 3L Lot smay® cdaiige Haa) degeme (lollam

<<stereotype_name>> gzl

2 actorss>

Administrator

Lmdl_‘a_nfub- ..\__.i..\:-ipiu.é_dj caCtorLMﬁuwiM(\\'\)@Jd&_&
gl alaiiaal o Yo pumondl aledhe o ol plutiniualy




Y dasgl B adll A4 el

{—emniadly L-Q-IAJJH?ZX_” Sl Sda] (ras s NEE AT Y
JE= A 2 e oo Laso dua g dndls e 55T iyasd Blen T Jundis
.(\Y-\)p:‘b

<<Actor, persons>
Administrator

s ) e s o T e e

.Lapersonua.éwi_g actoradseioe 4l e el dgala pusd Lia @(1Y=1) 03, Jeud

e,

3&:\.@«: 9l L“u.u\:é" c..J\.ﬂ.:.'Z«L;- :i.c‘g.a:;.a ay pally UML t.L\Lé..«a‘_g.a f;ﬁ.ﬁj
:5ola] s Y Lealall il l (aas rasaTig  Giuces

(unlsellg al I cdiadtlf J1 dait) Caluadt le Gdald didls VY-V
IO (e i Slacing dgsieiocs 39)s Lt el s (utility) 56l o
Lol domay d1 42l Math caieoll Jie ciigsld! 3 lal

(e A1 el Jf iail) alipSl le dadall cbudbondf Y-¥-V20

o g Lnae Lad Gluus asdy ailhg (3€a0 4 1(service) Leds o
.;,9 fads Jient dlleaiod yEmang t48g a0 Ao o

e 5ske Libas oy s (3Ema g2 (subsystem) o jsallal o
ol allaid e 8 allad of Al alla

J—adlt 1 181f) artifacts dalall cifgadl de 4 datl el dloelf ¥-¥-Y-\

(e yuuatonl!
wlallf Jie «dwanl Jols cala e 35l (executable) Janl! s o

exe A el el

<>



OsEmn O Eman tulelad 13 fpa Jeatins ale e 5l o (file) cala o
Axt 3l e el eslalll i cconfiguration g of cutiy Cala

Sl i ngaca ey e iylye s(library) ey iosas o
Luma il lagall ciliile Lo iad) ool lidoayg tiudaalisy
jar of dll cofslaia¥l els

s i el Ao (st (Guuan ala e 3yl t(source) juuama o
cpp ol java claloia¥t eully ome ol clalll Fis ¢ jouall

Tagged values daslll @ Gl £-¥-Y-\

il 3 8L ] lastas e il 510 of e
@il Jleaioaly Lol oW el aglall ol upuad @ing dode Gebad (52!
cado ]

2 | yiaie dlad ol (inyiiid Aigas kpdlony Lasell] @all daiiig
4l gingg iy pdge ) LoginPage sl domius ey il bl
13 2 yme gl 6 latiad dnlladl b c<<form™>> §)Laiul dedila!
ods 2 .Y al s laia¥l olia by gicma (e validate 2aluall Lgde ol
£ yLatnl Lllodly 2mle dayhss Laskaall 5153 e (el oy (Ul
siaially Gl ¢ pamial] e Lall Lualodly atye amll] Ll Y

auldia a3 Jleniwly dadazell Lo Laslll Layall o )3y
wldls of el e G Jdat ull (g9 tiomy 5]y el Lan Mol
Logall ias M dayy @iy Aallg Lgy laipe idaele N.BL”;S’ alslaels
 meaniall Lalgd e 5,505 oo dadie dad Jlasioly Rdilod] piaiey Lol




Yo gl e el E) el

U_AJUJ.‘ WS u.uL:G."el (“3 2af) '(\V-\)‘c-“ﬂ) d&.ﬁﬁ‘ %_uoﬁ).’.ﬂj-ﬁ =)
.("UML 2.0 in a Nutshel}" [OReilly] =

<<form>> <<form>»
LoginPage &~ "| validate=true

validate Lgiread 0f Cus Ly dagiye ddmle Loygd form dpileell Capst (11-1) o) J=d
.true&m a.q._.g.a_” ngun.cb

seblae Jleainly Ll @udll g cilidilodl Cayyal @ «UML 2.0 2.
O Sl B el o Gaelll ] ol profiles cagesull of i olabl
Ela gl yunlial yfgaf eLda] s ¢ el

‘SG\,@L«":Q Cll.oj.h.g s 3 (i A-Y
Want More Information?
by pudiy AL Laall ) JLany| 2 S R W PN S RPN P
iL.l:’:.n:\j tUMLU_.C. :\_._ua-..i)ta il Lﬁﬁlwdﬁ 1.31 .UML
Z Ge=ll 2. UML e Lanslidl ezl ] clald|
d)‘—%j b.;u.& LC}-L&_}A d.&.:ul L@.&Jﬁ 5 3> g0 ial L?AUML ul
CA}LI 2. 55041l 3oy &g dh del )iy DlaYl lign oy (UML clolas
Object Management Group icwwjlls (ol 331 http://www.omg,.org
(OMG@G)




ngbctzJB

2l addoiad | iy
ILTCSST T

MODELING REQUIREMENTS: USE CASES

e Jreadl 2 131 chagy 4ily (g aeadll Gloy as plase 2 253
963l 25 bl Gle galelall polaa slad ooy cagun g9yl
lskee Al el il e G5 (e domiio Yoo bl 55,55 cdpnliall
gl ik iy pelof il g Ao Ul el ygad s Leile
Sl el piay € bl o le Jaally ¢l olisyay
Vass p gl Ll e L Ly Callaill @ peraty sl

ety el Lo cnlullaill o)f oyl th 55 el cnual
L 1 gl Al — a2 Lpgis il 5 (L
il 33y 391 ol Y1 Longis of orSoas i (o Yoy = dinalilly
(el s bV aadll J) Jg¥1 Jamdll 2 5100 & pgeans aLlailly
cilaglall s sl Eoo i ped il as Ao el Gl g Sl
Gy e il Tyndalf UL o deadl JEmbiie g guinga Joo

e Ladeiall e gand | o0 2D Canso Sialall 3 5lasull o Le
pai iy (e el Lgoe 3B o Lgiaiip 71yt 4 yall culdlandl
| Siagh! Juo il o)fus (190 ca ¢ fliaains




Yoo gl i ireddl G oo

s e lsadl o UML Ll ¢ Jo¥l Juadll 2 el Less
0 ol ¥ pa Jaall ) rliod ot g e g s ol
e s g ldlail] oo Lalss Lo gama Y culallni e dalall
.use cases aluzin¥l ¥l e

Lo tlallad al et oy dunsin s ol Ul 4 aluiad Ula o
s pligfansi il culdlatia oy 58T of dalg collate Sl
Al Yo ity ALl Ly gy Sl Anda gl e b jon aluieiud
ot Lo ((V-Y) 0By JEn Al B fagyan g Less cilalgal (dB 2
ilallad wreial 1o (3 Y1 pusliall &= Lle 3555

Logical View Process View

' Use Case
View

Development
View '

Physical View

40 feballad quecatt ()3 81 Cilsadl J& e alusind ¥l i (V=) @3 Jemts
ol dull Lasn ndd LS.)—"'S” il pebaill Ll cdlaia g Lo yuls
wabdlant!

O iy St 3lies gl e alusiw¥ @¥ls Jen i

LYy cepeatlles (da gl Sleall sl allad yuglat eildya
S0 49 7ol e L B g allaill cbidlatie Caual Ll 350l
Jiad aludeiadt oW o Layg graniiell allaill Lggany 231 L]




Alasia ¥l oVl sl da 2l

codl dlism gy s (Jlo Js= ey U}A.A&_gj.ﬁm_\ sl way elalgad

aibdlalf o «dadd olad O allaitly (oyidy Lo aludiesl el dusd
et ltlanll (g callaill odsariy pais o La s ¥ Lgi] plladll dudulasll
1381 Cafocal Ladaoll e enltanll e La Lilleg atlbill dads !

] el il

da Jio cilieal LIE yglas s allad enlilaie le Jand Loie
L LY B Tlaang aliiiadl Yl Jemig Shao s Lillane Uity
23800 Loy ) ool ealdleie 2 dialentl o mall

sl it Y taladl eesal Laads Glef je¥1 s Jeiy
calEa iy :&M‘Jﬁ_ﬁq MW‘J}AM ﬁ.@ﬂé___(_,.aa.le 3 429 L§Tu.tc
Ll Jyogll o Usa il Caldngsl aue oo pisa J3I e L
cranighl ol SN ] f gyl @iy cigzed 6T a3y ang g0
a3l cilaglall e Jpmamll = graioseg 5l oo - allailly

]2 coucbon ey alaill fpnitly olllaill sds dpaal e 445 e (sl |
Taa ceglly JUS st ALy «Leghl s plaioa¥f ¥l slagiaa) ¥

3)‘)1 % Lg.a‘._!..é:l_x_u‘ L.g:tzm.&b:\_“.‘h d._év a.-!JJjT ..L:h,LD-J“ ...LC.L..a.u:\_g




Vo gl o Sl G ola

YL I ¢ gy dill Al o Gad Lgin il a0 ¢ auiriwel!
craptl Jpdadl 2 J1sell p e gy e a3 3] sl aluiins]
@93 el ipaal BV alami¥ el a1 ol (e palill pSmag
by sl gpueall Logdl

Slo = Lol = sl ¥l selud (byem) Le J Blos]s
e 33l0ee Ll Laz alusiad ] eVl Jesing alaill eillos Ly
obany ol | cbillate Lo yuls Le¥ telslpa Ylg ¥l Las|
plasia ¥t e¥le Jleaiod e wballad jlos Junal iy Ty il
S 991 Ao yally aotimiad oy Lo Shao Tyl a1

A Sldlate ol V-Y
Capturing a System Requirement
edaiay JUia o 5 ydad b Lies (¥ ] (g )da) aMss agay
weblog Content Lige culugises 3y0s) allad culillaze Linye LST 2040
g lpagy Jum il @igy g pB9s) Management System (CMS)
(9l (s polind] Lgsiny

| V-1 dbarieds

Lol oyt s Bigute coluaon Sl sputall cilysind) 55l ol pacsr of g |
1 lrsy blogger Lipuall e auiione gpe dlndl] dpunie il calaslall (e cadilf @
| {1979ak]) author saiall caleatt of &L ally suel® Jleainly

PRI EVIN I I S TR T B X "3..\...5_:.‘:_3 d_l.b'ﬂi'l iaaadl 2 usgy Y
! things sLs¥ S il dlisn ey Gudde Jl seladees sl (-]




LT JER NTER I LR SN

PGPS PN PNV P NE S Uy (S T sl ps Jelad
.actors (padieiells

*

Locic Leoling 3233 oiae Lagb should [Jsalag shall 5mge cpmllasall o
o 13 to3lan] @iy of g "shall ugope’ clbil] of oladlanlly yo¥1 Glay
(ALl alaidll 25350 5a “shall ugsye’ ctlanl siaill Lualall el
s of e Joge "should Jgale’ culland] Lol cdbaid] on allaill s Mo
| ot amndy bttt Jaad Eaatlly 50 €0 Eapag Lagor pud ol
L s B Ui By oL 553 0l 135 4 Lisi e

should U gatll eslubantly ludl 2 duseanl] @i ¢ euleatl]

B

-
*aT

Blog Features jadg et (ailase
Glune Gig @leirass (blog pllaalls 4 HLiy gally «weblog rllacall Ty
2 By s i 6 e 1t L i O i o g cimin 8 ppumg.
Saticiian plss OMS Jolds cibugime 31a] pLsi 2 ciliput] i L Ll cali81-
| #ums patiasy (blogging ciliagnd e wad) abdaill 2 5uguar Jolis bloggers Ligulf !
e ¢ ienia padluas Lol olis ssle Yernty el sl Hligal il allailf |
| cligie 1 o) Fatl VT it o Sty Lgie oolan Eigul (yZnayy JRSS feed
(http://weblogs.orcillynet.com L ,of

G9e luced| 1allad oavy et (Blkaidd V-)-Y
Outside Your System: Actors .
ety i Laf Jleaiuh UML a3 2 acieticall oy @
(¥ Sl 2 wllandl” ] 8l Lpdil 93 Fgeinn ol "Dliiab (e
(YY) 03 JE= 1 2 ogyan oa Lo caabin st Jlosiaaly (yging




¥ sasmgll aniie 1 230 b

<< actor »»

Administrator
2L allattl poe Jelity (01 juue pusiial] e V=T llaill (ggiog (T-Y) @3 Jod

.ﬁjd.n ul.z..ua-

sa Lags Administrator yuall j93 (Y -V) o2y J&= &l 4wl
{CMS (g oo 55 allad g ziaill alladdl o - bl 2 oy ga
Liga bas sLaAY allaill pe Jaldny joull of Gl cdbill iy jdug
Gyl g AL o ey sy Ll po ouil] Je Lty g
addions 4l Gle !

aes Dl T @iy ciinin g 3uds pal alladll aiirtione syomd ¢
Al ¢y Litnny il B (st i Dyl PA3 (o Juiad] JEm
2 Tsima el Jabont] Ly 231 (V-Y) by Sl oy ¢yl
N ol Lastinn oW1 13 les of wpsis bbb

O e ol e Laalif [y52m o peniical] e
3yt Lallni gy of Ll ailemals < Blasdf ()55 Layy putieiaal
b ) By i 5y 3l e Sl 5 L (S
Visgal Ggriis a3l andiwll Jus5 Business-to-Business (B2B)
O e g (o dbae i gy Y puiiaall ucsS i,
alalls) e Jobi

<>



REFETRIECTIERRITIE ROV

T §What's in 2 Name g.\.s:;'l_) Lis i aaisa |
[ ol Sl o e ol etlansinios st T 203 o ks ] i |
ottt Jlealy 0 Liten gyt Lo e sballad guaimng tllios degds
¥l pygEain iiaplall oitgys fillins cilllala 2. ougasd i Lekm putisionall Lia¥l
s o Lol 15 Lalf oiva agatg .ulfDhee gt Lagita J8YI le laluiind

el aupb Sl (e

Tricky actors ¢ geataelf () gtttV A\ Y
o<1 ol Aoty Lm sl Lalnil e 3 )lue Crendeiadl (55 ud
bl aoitioat! s (il pSla Jlie oo delad] allady lallsd o Jeli
i o ot callatll e s 3 Ao liad] 0T e ouomy el oy

Sullies
Clatiaiall e La' al" gh o (§p3

oadd (8 3 e N, Yes

g3 &Qy

#

AN
Gl pdl ol S8y
‘a\ﬁﬁl ,'agaw.ﬁ
Yes
Say gt g1 Laslions 1" 508 Y Ly, Dkt "l 2t lagy
poasatl PUBI 48 ol (ay g agh i B fpaliadl Aa LB i)

QB Oa e g o S @doe b MBI i e ga gkl i Jlae]

s poiiian gl Joland Leutie el Lagd Ui ¥ au Li gy (Y-Y) B S




LA RPONI PP (BH PV

o slent by g 5y Lesie Ll 2 delwll al I Jau
o debadl allnd ples 3] sl caaall cpagulallal I3y culpss sl
allas of yallally sty S i clollal oyla cond Zelad] oY faieions
Sl el ¥ el Y tanitine 43 Lo o diis g ol @l de Ll
sie dae bt aditiws LT e deldl caws g of 1 g)aT Lol (e e
(Al sl e 53,5 L s 21 ] rlio bl of b

olews oo clialidl eaintoe of le gyl Lol (g,all s
e S gy 391 ol B 1Y Sal el algel gl s
i3y g oy g cplbail] cndytl g ouiSluall 5 cnslail] e bl
291ty Ly g e 80 oyl lallil | aivivus (ole dadd
Vi [yudas el 580 0 Enans <aladl il a1 ol i)
i e BBaliall adaied W) giall 3o cpandeieall Gl oY (ygeay Loy,
U2 earle Loyy o «Clgy Coall @iy @ clBLudl T diay (98 e allait]
e daially 353 1+ IO 5actoee i )3 e e fuialiy e oiLulaia
35T ] @5 3L ] o eaLLat JLaB 0355 (e iyt aLIa Jae
Doy el allal B L agll AL sla 3845 @i b cpraniaiaall
gl qe allsd e oLVl Tylalsee

Refining actors seeddeiudl dall ¥ -V -\ ¥

e (ol L3l craadet sl u_Lmj_uiHma__d_dAl Ny
2 sogran g Leo cagiu Lo 183e o wgunes of domion callail
| (4-7) o3, Jem il

<>



PYRT-SA  FT) | ERAN | Evil B T Y

|1 gkt
T T "User' A ges

ﬁ‘.m
T mesliigue
, reeweT
[ — { :’- ::‘_’ J_“s‘;“
Administrator

Administrator
FEV-AES ﬁ.&lmﬂﬂdl‘ QiJ\.@.‘él (=Y ‘QEJ Je=d

O pola g o Jaally o » Administrator e avaiwll o

Ol 5LglsY generalization el @gos Jhoniodd @ing allaill Ladsiia
User alall a et | dleny () 5mas s b 6T Joe diellaily jooe 4T
s ool uelidl Ll Jf il (el 1 paSliaiill Gaas poo)

Use Cases af Adeiw™ ! % Lo Y-V-Y
g Oste Lty ol muiminal (0 gl de gaad iyl g
3plasndly cdlelanl el mamall Zhgail ooyt of clignay lallal
samma e 5L Lasd alladll aluial @y o¥la slaf 4 0L
Cala N eV eVl ha e Gllayg (otas adietas pllial
@ing Oradiind | abdlatie M oye rma_umcﬁu Ay Emag




Tt ot gl AaDtadtl 43 olas

crlds il Gl IS e clellatl domsly aflls g dc gama jodiiicd Lin
padetieall cllaie 31592 diaslitly Ll

aiitesell plewlles Unpn Slae aludel ¥l Ll (50 Loy
Fhga JEm iy dBh e Aydis Sudas (gl Layy o callad I Joaidly
il 3T 5 05005 @ gll 5e¥ o) A dle sadaie oilily uelsd yue
ALl Joales alumiod b - askioall jplate e - alaw]
ol e mildl o g Less callaill an Jraldil paay ua g
eslafudiw¥ ot V=T elbailll oy U o Sde g o Lo lantt
ooy Agd igae ol oL i) 1CMS (st 3510 allatl Lualyl
il Do Jelal fia ul ik (0-Y) o) Jea il

Create a
new Blog Account

il g2l Jo Lt oy

QTUJLJLJ omg cmsballatie “h.dhu.b(a‘dau.a.uyq es¥ls eoles th MTJ.E...U
| oty glatl e g dum danly J2 ol plad ulas Lo gy

A plpladad

UbujﬁuTMﬁL@_)cuaﬂuc)Lm ‘.:L..dad._f-::..k__t.s
}AA_JJLL_J.L‘::-. Lnd..&_g L,J.t\.a.lb J_.L.a_).d‘u.n\..L.a..n_n ‘;_)_s-‘a\..&.x.l_u'}“
u-“-‘"'-’ Le \_l.ﬂ.c.j a\mmrimm Ul Ja )i ol )szLm.uJ&u.u

Joetimd | et (IS g 5 YL alladl] L@M%;db}n‘ﬂﬂi 2. diianl




Al el bl i

A=l UML 2. o olly kgj_'ﬁi)” Gbﬁ_c.l” Lg.&'b‘a\.x:}:f.l.u‘ﬂ‘ Ul (595 oyl
dlac dy oyias e Jony wlallsd )T (ye

$What Makes a Good Use Case 3 b At il ot bow o LA Orcansa

{ s 05 5 Loy sl af i ¥l ¥l Cabingsl 25yl el

| 55 ol sill o plui ¥ Ul of 1l piond Ll Lasind (e Lyms Eiglo
| puluall 2405 Loty Le Lyl Lol of Lot

] osms ol ¥l e pfmes daguuddl L Y1 10 (g allatlf lslas a o520 ]

[ el Vs pepsad Tosn Ly

_

Communication Lines Jkad¥! oglas ¥-1-¥
adiine g aladelwdl @Yl oy Licd caladill ol s
PENEPPWES MY QTBA.':_;: s Lagin dagyi o (oo gty calladll
Create Jpua g cubeas ¢LA]" aludin¥! Ulow iee Administrator

Jlai¥ doglad daga Lia 313 5'a new Blog Account

i Ltee Ll aliieian] Ul g aitous o JLsi¥l dad da
2 o acieiaall @b ¢ JU (e 2 alaiin ¥ Ul 2 auiial)
@By Jem il 2wl selag ¢ asus Lgas las oL alusia | Dl
agiz JLail o GaLisly (1-V)

Create a
new. Blog Account

%
A

Administrator
Create 2" pludeiun] Ul Administrator aseiedf Jlad¥l dos dagyy (1=Y) o3 Je=ds

st Ul alied Lfﬂl L].anﬁLa e sl {'new Blog Account




Y.+ B gl A addl i) ol

o g o lg aciatons oy Jloail dase daeacd! JU) (200 gl
EEPT=S WA RS NPT L“giﬁ Oy g o B Sus g alaseill
o) 10 e D Ul Il s 5oy sl Wl

hamnlg al i Ul 2 o Liie (rtatietions e gore HLlsY s
S dull g oradniadl W3 a o Jlual das e ga alad e Le Jeo
V=YD oy JEn il 2 mg s 3 Lasm ¢ alasmioall Bond (g5Liedl

1 —CD—3

Administratol
AuthorCredentialsDatabase

?

User
adxiine B poo Laluans <LAT login alussa¥l Ul Jelas (V-Y) o) Jem i

U LB e Jleal! doglas UML cllabaiel Gl ¢y

2 oty olonily 4o g g B ol 1] ¢ JU S ey L

Ll g e aal (s laghald (3305 gl s ygtay i cda Ll

Zoman Syl e o pag aludinadl Bl T s yelay 5 (alasin!
StV o glait T Yol ud 4523 (UML lnSiaol 2 4,

Aol el ldiy pustieall o Hlebs] g Jlai¥l das cpa ot o

ST 95 sama oLl laghald Jalis e UVl (dy  alaiial Uls 2.

2 13g350 alaglall cye g3l 12 (ysoy alutieieadl B Ty aiezed]

Gl (e I Gt L oy g ¢ aladdca¥1 Bond il G

<>




il ] Sl 12 m 2 Lyl Jlaai¥l dogla e 23U
Lgilius g5 atuzidl el e doel] alas Al oldpe g

System Boundaries allad! ag o ¢-1-Y

e¥lo g (allaill 7l 5) raniiwall (no Gled B pa Ja g
UML jag59 aldaill sguo agiee@y ag-aig (aldadll J51a) ARELE |
255 Bk 5531 Jasnd dalainiod iy U a3

B pis ey ¢ alimiael Ul dalaine oo alallad dgus lelsds
T sl pradieiadby Ll ¥l pe al et Yl b Jon
i Tnls 0ysiad g2l allaill Ly ulogitin Luas 1ady 3ytisall
CMS g imd 51 allaid (A-Y) @y | 2 mgyan 52 e

%

Administrator

o Les (CMS ggiand) 35l pllad 7,15 Administrator addelal| oy (A=Y) od) J=it

Use Case Descriptions af Aeiwt b Silauagd 0-1-Y
Ovainaalls liii ¥l @Yo iy U1 dalainll ¢y Lo
Jiobin allaill S eecas 393 ¥ digaly chuge Lla Aadi e Hlse
@ial ey Ciggm g darially allail] Jlae T 3loa| Luapso ngdl Ll




V. amalh da el G ol

Dl 5esa s 5 e sl 369 aniiandl o e el of aLLai

A0 Lia Salazin ¥ Ul ot (oo laii culglas g7y Sdaih aludet Y|

raill Cao sl JEnd e Tagll cubaglall ol o il LB il gl

pold el (s 5y 88850 (552 (o aladi] Ul J&o Lo g <10
ey

s inaps g il aelsh m gl Y choom ol o iarl] At L

€3) Ugand! 2 im e pad (alatol) Ul Chimy 2 daseally Jioy Lo

ogal g cleslall #1551 e Ll (aas (1-Y)

il Al uingt & Lhueiad pans Al alaglell ¢lgil pan (1) 635 Sy

B0l g huadil] piaiall iee

e , e phasdl
Lt 57 T alasan¥) Ul Lojomss Sl clllanl ] 5503 FEYIRTIERTORRIIRS R
LU TPV PERUPIPINTW[ - SINRES T | PRPE: PO Sl s LB 31
AL Dl 20085 LE AT rasmy O S igen g Lo | Useall dog !
" Zhomis ol ¥l Al ST iy pLail] Ul (1953 0 g i AR
tbr.u.\.mdb AT Ul el 13 Ll Ul (1955 0 i bl

| ot e Ll a1 20 2 0y L eyl (gl
i U.AC’_}Ld}Li.d 3_)..&1\.5.,6 u}a.ll.:..ufﬁi t‘nL.L-xluY| Ul uj.ﬁ“ag ():_J.JJ‘ g_}.a.l.:;"u.m“ uwl.u&“ Q}ad.z'hu.l.l

Ladan |

L Wl a0 2 e i gy LA panieieall | Gpasill] (paniioall |
Al Ul i sl g il 1B e HLEL el Trigger lal!
Al U Gagndall panil 2. degll cifgladd! Cium g ¢lma | et L;s@l :
gt 5001 3 g o] alnd Uy i phaie (6 g SRR

<>



Al ¥ e rellatt daies

L) alsidl o Gauo gt YLie (Y=¥) @3 Jgandl (oo pa
Lol liligen 5t Liee LB gy TAUPRNENES APRUIDPEY

el Jle 3y (Y1) @By Jpomdly ggontly JEm il g
Laasiod il eslaglally aluzien¥] Ul caligin g5 o] 52005 il (e
A Ul eillaland 16] e 2ols) cilaslen 3y (oo 35T a
g talanin ¥l Ul Jadmn alusiedl Ul Cas 93 0f cAauasdi 2,
T B alosiaat) Ula (5€a3 Y Couon gtll 138 0y

o I il (Y=9) @) gl 20 00 oo gill (lm 30
oo il 05138 o Lol sy La Uit i oy €] (3
(28 £(4-Y) @B S Al B g pall Lo alucin¥] Al dalaiess
dodaia ygling « ol csasiins ] iy al sl Ulo Caans3 of

dazs foalg Lasdione alaiin¥) 2lls

Administrator

ela s gl o fn-‘.\:'ﬂ.v.uy‘ o alabezs Gillad e usslyll p.gl‘ e (A=Y) o) Js=i
el Ui Masaads el




Y.+ bamgl) G Il i olis

."...\._.‘I...L:_- Lgobn olius ;L&QJ_" ‘afdﬁeﬂuy1 Ulod Jalem Caun 93 (Y-Y) P'EJ BENES

NERES ANV IESPI AT plaso ¥ o @l
| | | AT Cdlant :@Sul.;:u AW
ol o s Boae ilias 3ga 50 ol dpue cals Cilay Sl gyt Bl
Il ghimy ALl g g eal Ll e s BT ey | - | a

A caulia bl J " Hheeall o :

el i Tyt ) 3 3| e dlgh A
..ggugugmgmyﬁm1@1uaw;ﬁ? | uma;,umu

geniyl | Qj."..;m“a'l Qj_e-xﬁu.ul‘.
RSN ..\.Lo.‘.‘@ aibiby 8ueld | Oggrll O}AM“ |

..s:ma. ga t.‘JLJ-ub-.;L:u.'Il CMS allaill fya suadl v..uLIa Tl'iggel'@.l.la:ll

Jaadl | aghasdl oS 5

iobeuzelt Ugne legi pualli jtisg |

calemdl Jeols uldl Jag | Y

12Uy sacetd Jlani ol o ilentl Jeo i (e Gamili iy

Al alated

e g iliuam lid] iy 0

| deso i e L iy calall Ghgysal] g Jla] |
j Lgudl 20 sl ol

{ o il sy cRassdl sl qial enliby sueld a sty |

{ v -t
ol
b i g0e Colius ;L.ﬁu?)@l&”u,ala%ﬂ‘u.lﬂ|uad_;(d.g |
] Y ¢ |




Al ¥ el £

.Lg.u'L_:T;,&zs(d_c,mUau

39 YT s Laitit v alit ¥l &l Caan 33 je 3l
Aani W e Jalen o g sLiih Lagadl slaiel alilg suels’
il 1 ey & L g aeoly ¢ s Bigs leum el

Al eWls clao 6 Jewlds ;s TA._J_}.A codioof Lalss
2l ety clillaies puslic 20 padill Gas ma ¥ Lo al
gy pis Al Jreldl el Lalsng ilaesd (e cola 6T e
Luomgia g 05 Lo 1ias Liles dlass cusd Lo gl ol yol) e g
¥l aag terative system development allaild g1yl g Lol
S ey il o il g Jumitlly A5 olia e ¢ |y 3L
tlalladd 185 il Juadl zdgel Sle Juamiw jaglaill 2 )y

ALY U ol daazell (1 +-Y) @By Ja i s pne
| Jloes slatie ] @bl sueld’ uyasdl addiad! Jlas] da

Create a

new Blog Account

Author Credentials
Database

o pladial] Al s g3 g (0315000 alusin ¥ Ul dalaiee mad (V0-Y) o2y J&=i
At sl cilily sueld dals] M

Administratar




Yo suomgll i iedt) G oles

B 2 At el a;:;,.a é:'a,.c:;g;:g,i omd ::é.

| clonga Laagios 0F oo ] alaiast] Wi suad Sadome sueld Wlis ud

| e e 0f o 2l Ll gl e afuiiadl @Yo sue daingg e ﬁl_u th
Al J] glosd udd s aldad Jonf ope 407 ay [ag el llaiall Ld.‘.’;_gl_LAUaJ
: AR Y e U] ) 5T il ol

all s ’}’..L..' clmeymiad] alasel il @Wlo Wlutie gty o el yues¥ly |
| Jsnl ol vallaitt iniad 2 fLea¥ Jass] as Jloll pa Loy Leinass pogiasv |
| e 5 0 ol Ba 1 At a1 ¥ e i iy Jamenl Ty
| .Mw|wywﬁhbﬂ1ﬁab}fwé

Al OY b SlaMe Y-
Use Case Relationships
Ll wlallad Lgy B ypuay Al A5y lall aluzt ¥ Ll caval
Wl of das- i calasiu¥l el¥le cilipe & dlesst dic g Lo cullaia
dmd uB Layyg ddlizel] alusin¥l @¥ls 2 wlghaddl g wlaall o,
S 5T Latie olail suey Joand aloei all ¥la pias of L]

Loiant +LBT 5suaie liaus L alusid s Loyl aad udy dwls
e Legll ki oY1 L onll ety gls] T |l (135 ans
2 yemnll e alinll e i 13 Legdae el opmy 3

JEy degh! Lpbaa Y colasall Hlglsls alusi ¥l el cilaps 6
Ul slyln ylgla] ¢y Emayg Saluiiatl ¥l il liliie o mamaio
Ul o g b aluiiad il Jlosiadf saley £l




Al s oblal! de e

The "include" Relationship (((peaid)) yrdMat! \-¥-¥

o9 JEmdn Jaal alusin¥l eVl gl eql) ual (O e
Al e¥ls cr LB jymatiy Lo dlate puud el pa
(o Yoty 51331 e s I el allid sl £55m3 Jpom e Byt
a1955 oa aluswN el cilBdle oo oIy ad] dous g dalus)
O oo Las oleadl pllall el eulgua gl ann wlallad oosina
Al Jiaall wreaidl s 5510 Age e I allhidl Jlea &5

S UPESPA TR SN NE S [ | PRSI p I SR S -V -1
Cosam 5301 1208 ) g (Y =) @ Jaaandl 2 imgyoall "ot Ligots
ol ] )3T cdlie Zobin] @3 3T o yail (it izl 4 Loy das
e ot CMS ey JEL::_M of u.e: ‘QL;.M L;Euyr_
§ o2 B3l Blal il ¥ s ol e Joall JSla!l (a
| e cumyl onluanll 2a5all Wikis jusou ol masddy Wiki sy bishy [ |
L sie ls st oLtl] Yol g clas gl clomdin dayyg ppendy oLid] F |

2 el e (gt Jl%a 84 % Wiki-web Cug =29 3l dalyia
Jhttp://www.Wikipedia.org

Y-1 CbaZalt |
| ot it g ol (Ll cell syl 3y0sf LS s O it
| VS PR NN JNT I PR E IS NP FUNTYET IR ANUS
3 gl slatel el |

Siagas aludi ol Ul Bls] Jf gzl YT edlail] 0¥
YY=Y) (&3_) ‘_Jf:l.ﬁ'uﬂ %&W}A = ‘Lg}'b.l! 3_)‘.51 ‘aUa_.!




Yoo dasgll s il did wbes

aﬁs}!l Ol 438 ‘C.:}A.;.U AN f-‘..&.‘i’u.uﬁ" Uls Last L] L:u

o] 1] (F=Y @By Jgaadl 2 el Bloelt Juaall Capun gal] Ales

AN Ul o 520 sl o Liall i Jyon byl L]
=) By Jsandl I} il

X

- Content Management System }&

Create a
new Blog Account

o I

Administrator ‘ Authgr DHAlS
Create a . Gredentials €
nevs Personal Wiki Datahase

e pll 5z gml il Jl Y _Autﬁm Leisle (1) 1) 3y Jead
Lt donly Jalia dslg 83e Jenin Y ¥ 10a o (e e )l

oo Gogadl pud 1SRl (s s g 58 dlaa M o Le Jg
L0r-7) @2y Jgamdly (Y-7) @3, Jguadl] alasia¥l Gills cilaings
ey oy sli] 5 o Uge Cluo sLai]" ol bl #lisd
st il J ey o w5y L.Jlal\ﬁw&bju_adjaﬁl B RNERES
Sttt clape 532 gl foua

" el g AL alaid] et feadl] o sl (Y-Y) vé) Jyu.

¥ -l j Bl ulwum1

Ml (o i (el 550 JP}A_}TJJJ}(—ML&LLUGJ WP IOSAIE W |
gyl unalia L] ALY gy T | Lnpaadl dog pil)
-eu‘-‘%'ﬂded%gmwg—‘w-wﬁwlwﬁl a5 4yl s |

i e S #L8Y putil] dlall 8 @ b iLale Ligl Ul |




Y T
) JURTL RO, (RPRECInT
Angall slalel ailily saeld Ol gansiadl |
o3 i g eL5]  onl] 5310] S (34 gl ol N Triggcr”‘_y.la_jfi |
Jaall laddl | gyl g

-Hd-?g*ﬂi'i'g-é:dj‘mlﬁw‘&‘)ﬂﬂhﬁlhﬂ \

ittt Jpo il Jas | Y

Agssll slaiet oulily dueld Jloatods coleall Jowldi a3l 0y | Y

g e g sl |
sl Jaoli o buaisle wum Caleall g8l vy Jlan] s
RINE| PEVED. ]
&muwv 7 ishddl | clageusil
sl Juoldl i Lassll slatiel bl saclB asom Y| Y Y

g i Sy LAY SlEall e pudl ol ay | Y ST

Ortisbeadl ol s 5l gyttt bl yal
Sade ey L S alaiiad Ulo 2 de s gy Jumd] Jem i
alusti oV s Jleaiwd 3ale] cwinclude ¢yawaiiy LaMall loaiwl
P NP RI. ] PRNUNESE ST RO BURSP IR Ryl B I W P RUNPA |
VY=Y @@y e ill 2 Jogyes oo Lesn) wpda uaied:

L T a1 gl Lzl ] <<include>> L350l iy
Ul lplad 5 Jloniasl Jelally s wguadl Lozo 7Ll alienn)
(¥-Y) 03 Jsm il onny el )3V oy tall e Leanll alusi !
s ek g L] g Tigua il oL alusinl ol of
Al Ul 2 Lgie o ladf @l badtl Lo Jloatoal JLalesily e
"Check Identity dys3! (e ol




Y+ s skl i ie ! A4S eled

~ Content Manaagem&nt System £

Createa m‘gﬁ
: r’i new Blog Amunt

& P, e
ff ) "—'war,—;# I

v A <<includess :;

E
o
RS |- S—
:
g
=

e

Adminlstrator B "' :im Author
s“‘a e jimelu E Credentials

| Cratea B RES
‘1 new Personal Wlkj{ |3 -k 3

FREST [ [ERE ‘_jLu_....u}’! oJLc.l <<1m.lude>> A_o.)L:Ji a3 (VYY) o2, Jsm b

"Ll e Al aloie] Ul o it dho Liasl i ey
B 568 yain putimiiadly 3 pilis dan B o (VYY) @3, Sl 2l
Ol el & ey Lglews 3l alaiieadll o¥ls I (o dalii )Y e
Lot (52001 JLa¥! oty yamn L "Dyl o mll” alaivias¥l Al
el el i sy Lt sleie | ibily saeld’ aniiald | o
NUPLP. P [ NUNEAN | PP STV { NP - EL RPN RE LI (I | BN S P
S agat) slaiel ebiby suels” auaiad b Lol dady le 5 1l
Szt calasi ¥ il cildrw 53 2. <<include>> L3Mal HLgly
NN PN NES B PIEVIPNCH Y 3-8 XY () NS FEAPR SN
Yoy Jlowid 5 g i €y oL 5 "ugan Lgia gl
tiges )il o Included Cases Lt ¥l Jamdi Loa
‘include::<use case name>" "<aluzxind| Uls @™ it (peuat
sgel Gl el glasdl wangd o alaieiad! s ] 5 5LaM0 ety
(0=Y) 5 (4=Y) 0By oplguandl 2 g yae 38 Lass L aniad




PARERTR RCT) [ERTEA NS B EW I

dla.u..u\.a ANy [‘\iJ:Lu_ul H{E. L.A.U-aj..l i. <'<u_q.d:u.l>> d:é)Li.” JL@.L:I (i-Y) r&_) de_::.

{a\m'}" UL:- ‘Q.u.lil> 'u..u.a.u LL&).L” 4 A.Lua.al‘ u)’L‘nﬂ d.n:-

jgrves u_g...u b ;Laiul B T T ‘ ,al.um..yi - ‘uul
o >.\ -in_..ll;-:llmf 21 ubuLJ.la.«.Hﬂ
.-\-Uu-;a.\.l..b- u}.uu..l.w:- prﬂ A Algs gy dLLl.u“L),Q_LdtJJ?-”‘ |
m_,g asulia l...JL.I-!l oleall u_s%- ol | iaull '-!-aj).n.u”
acdbEnl) s g cabius ;Lu.l.ll @ ] il -u'l.g_‘ Uis
| .u.\:h 4.._9.1.;: I PRES A | ‘a..uli el uaﬁ) (u dile a..\.@.' Uls
Jemiy u}umwuy,mu.u
7 d-*»W — Ogegilald u&ﬂ-uuwl‘ |
i Gt b L] s o g e | isger il

gl cra samalt | FPRRILIER I

M| S ) — — ,,M)” —
”,JM a}#w;} ﬁu‘;’l}mmﬂem@_i — o
Y™

| calenll Juali ,,_,;;{M Ty

| Ga=df: fpausn® &
A Jo ki (e il 3 B

gl e
et csbadt ;Luﬂlru Ad 0
‘n_na..lh-u_.:‘—‘.':.u ,_,_.5_9_,.:&.!1 ..\_»_“).udl_qu‘w._,\...a
"

INERESI STV L R IV N VS Lnzels




AP REN U ES VR P

e g e Emg oL Al Ul s 55 sainy (0-V) 03 g

-_&,.u, @g@yml Al Al
Y —1M1 T o o bl
-,)-J'-‘J-Ii. O R i ufz"’ﬁ eLid] aga g 9T dpu il Cdlay Blacall uw cha |
g Celio L] AL g | Adal] dog -l
alesls _\ﬁggﬂ@éymg@ ioea b Llgd Ml
i e di s LY pudll cullalt uabgp: ) lals Lig Sl
.J__,_U-.i NTYRR A prl
NEND S sl G ganieioal!
-.-\-_ue radeds S5y < Laal gyl 35000 ﬁUf-u O el ey Trigger 3llal|
R IVI+ES] Lol Yol

Jandl 5slal| e Facal

Jﬂ)a?amﬁ:‘:‘,.%.:_};@j rs.U'a.lﬂ")A_):u_UL‘;.Ua:n \
NI - I PP ST U I W ¥
e ¥

wcilEnl Sl e Fhoill o - ‘
Tug | gy o

i et by oL ¢

RYSIWPERPIPUENPIE N1 J FICE, IUVSORY P
RPN | RRSECA | = [ -

sale ¥ dLLEI clglaselt ol Ul Cape g3 2 Lad| I lica gy
(1Y) @By Joamdl 2.




alazia¥ oYl robilaitl dn el

ALl ol g lazelt Goimdl "Lagedl on il alaseian Ul Caun 5 (1-Y) @B Jgoa
Jlaazad sl

Laggll pon 33l i) o el
B ] ¥-Tedbanll o) - el BMall ol ldlaal
33 Yo Lgia 31 5 3 JuuokiS amd Ll Bl e Ll
_M ..4:55?1 @u‘gmjm&w\@:‘gmm_a\_—:—m 9 Ol il dog
s Jaeo il (o pamill 5 b Lo s s Ao
ol e il L ik Lilg Ui
| aaesh sbaiel eibily soeld Oarabea G gaioll
| Sl Ot oy gaaiiead]
gk gaouil] CSLEall 3ilhss allatl apg33 Trigger 3l

Jeall sslasull oy Gt
PUAIN I Jaaalinll 533 65 )
an Bl e E0Eal slatiel ey 5ueld 337 | Y
iaeld J B abgia 3 amill @ ail e Jewlatl glos] @
Aagsd) staet enlily

ikl el 5pladul] lage gl
oLl des Loendl slaiet cbily sucls wesliane | ) <Y

i it L e Juolill plas] | 7Y

Salumia¥l eWla o Jlaaiw¥ sole| aggde oo il 13U
Salasiadl e¥ls Jals hadle Jomdy MBlall wlshadl Jle a0 13U
tladg {iriega (nidle La Jleaiw¥ | s5leY o
ool <<l > 130 IS (e Jleaian¥l sole] aggda Jiu @
OY sl eVl cili o g s Gualll g il elulee )
Uls S5 2 gl o] (e Yorp das aimlg olma 2 w5 coliyos




Yo dasmgh! An el dad olas

Lol ] 7o 30 AL ueial ey S<ple > A3 i o
2 JleaaMasley Jobb i Y= b e "Lag o 3a=tl e

Special Cases yao et &Y 'ilogh) ¥-Y-Y

s O La aloiia lla Juaaliny 38301 iy Ul oy
adlall il e sya] e pEnds Lilie ¥la e e Lgaplad
e garme Jlasiol 3aleb o il S<Gaumm>> B usme e
e a1 D Gl cl o] ¢Sy s e 2 umsls
sl Ml ins aluzetuby Gaded ) ol ¢ e de gannd Laals ol yedl
sl YLl ¢y sie L (s Loany ¢l gll 4o gl
.generalized ioass ‘a|4£-=lui U=t specialized

Sgimdt 8 ylaf allad (g gty 3 AL JEL UM e 5 y5all mus il g
Caad il g gie ol oL B3] sy pludiaal Dl o
o] w5l o1 3ke gpiad soma oo LY Llail] il slas
atindg gl 2 bl casdl e Lalides pla i sue @euy gaimll
JEm o anlilwst (e g 1s5¥ ola (o Jo p a0y Ldlandf el g lasll
general aladf el iull Cawad o o )3 o Y alusicn¥| Do e Cayalo
b sl alazia¥l Uls 200yl @3 @ - Lgaa colews LAY
i Gl iaiasell alusiwdl a¥ls capi @ imy - "agde Ligde
gl samly Lgue e gile Clus Jia cdsls #1537 e bl cLiily
s Legama Jinlue 2 ool i o] Lilim] g g mpa ol
ol guld




use case alusei ¥l Ul iy euesddl aggde Al Lis e
O eaa aggan )3 LAM 12‘9.:.1.41 igal gl oIl generalization
VLot Lol g3 inheritance il ygl pllane Jleatwsl S5
O ol o0 o L plueial Ul o pled wys Leade Sugde alasindl
Jhenials o3 alusiall @¥ls o Blgll Sy (6> aludial Ul
cparent Ja¥1 o1 « Losesd 2 5m¥1 aloint ¥l Dl oy ) euanil] s
(AL ) ool s il olanil) Limpnsd 3081l illng
allad alasiad ¥l s (e Caga (1Y-Y) o) Je il (o ye
2 clilewsdl (e cralicen o gi o LAS] olemadly T plucd (gl 551
gl

Author
Credentials

Administrator

{Ire A N {:reaté & NEW

RegularBlog - Editorial Blog
Account .. hecaunt

EEY] fsU'al Jud e Dgull 22 cblusdl o creg (LAY f&aa (VY=Y ©2) Je=d
-editorial (¢ 5150 luo g regular (gole il |




Yo susmphl dp it 4 el

il e it} it arben alideiea¥l 9o S e Uity (V-1 3 Jpuon

dadan (€ y2pd Agita coibuson ¢ L] ’ PANE S (4P
A =i bt B3l ol aldlal
2ol o aas (Ghupad B olees L] gaa 9T 3pa g LS Cllay Blisall (e Bt
gy cualia L] Caleall (pemy o ipeall dog ol
adlEsl was £yl By wobaes o LS| @S imali Ll Ul
ca (6o Dgus leas L] ol (085 @3 Aldls dlgd Al
e Ogruabl ¢ seaseieal|
WES) o 93T i |

e degidar (gt pond b LA (g mamd 3508 allss e k! cdle .
" Triggor it

aibigas Lo gasea ;?rghl.h__g_ﬁdlj__l)_:u:g el

cger Kigue b plad] | Ll aluse ¥t el

Janll 3 slau] ot} G

"%u% Lgae oleun oL allaill o jpuadl Cdlay !
bl (6o g ll ] it ¥
oleml Jum it udl o | v
Bgds tetda luwsell gy Al ciligddf joad) Ly | .
sl
.‘Talgm&mmw@ml(af oaas®
 IRITHIICI v
sgidl gyl bl 5L 3 1
fr Lumtale iy il gienl] ayp o) 5 y

£pitl Jaall N il esbageangil]

Badadl C‘JU_QJ.“)J__)&?G_ wailsall C}w_)._m : y -0
ey Bk ol sLasf clle 2, 5 Y -0

Jrs s sy JEm b e cllall pady il @3




sLa] Luatasell alasiwd! Ul oo g o il BBy et
Jrazms Jleatiool Bala] @3 Cap idaa s Liigmas <6 yupd Ligta ol
Szl 5. dgue Lgia wlues. oLidf” @e¥laluzia Ul ol
) da s g (e yond b Ll ol i Lanll 221
(V=Y 03 Jgundl

Jheaial s3le ¥ Lugd iy S0 aluziuwd Dl et of 9 o
2 iglall Rl ¥l eulg ol agasd Lide wllid caluzi ¥l a¥is
o0 el Gueal Sl fadtl e da Bl Lninsell alusiun ¥ oY
(classes caliwo ¥l s 31568 e cilaglad

JEs e oo alf Lite LY (81 ol Jlasind aie jiadl o
alasid ela 2 L o o)f Lalall alaiad! Lls 255 1as
e dalall atugn WY I Le s o J LoVl i aiaz

)] Y WG DI SN Y NE T P EEPA [P BN SO WE S S
T Uigde obues s Lad] ialall alusia¥ Ul oy <<prenn>>
e L sEm OF o ¢ gl (e il aludein¥) Al Lieanl
L] aluaia¥l Ulngs Lol Laapadd , 28 alasn ol oL
e (Gyaped Ligeke ol

Lo g Lusprond 381 alusiaa¥l Ul 233 of (s 3,3 ol 13
i Yoy 5 aastl] 235e Jaat o Sa cialall aluii ¥ Ll dia
2 L g pal| <<include ;yo cadi™>> 23 afl Lof Jlaaticul cligmay clld
Ml el 2 L g pall <<extend puugt>> i33all o Gaload! @]




Yoo ol L el 4 b3

The <<extend>> Relationship <<&:.ug3>> n2alf ¥-Y-¥

g -l Ll g™ L loell i (6T S sulimill mny
Ul 133e o)1 gl aladiatll @Yla clBdle cn dygamy Yan ,22
remo Sy Jsluill o ¥ 5T Logs J3Y1 o <<ulugi™>> ol
i @il Jglons Laie 5yshan dSniia yela iag (UML paime Jaols
5l T ¢ << 32> DB Joa oy (V£-Y) @y Jn (o
UML abydal g eualas ey 2 Geadd Lies @ 4yl

An ;Extendéd‘
Use Case

- = &4 eXtend S -

5 S>> Bl 5 S<plag>> B o Julb 4k sy (V651D @3) JEns
Lis gil digal

5 paill (e S<pig> A g Wbl Ll omaud deailly

Laly 1302 oy classes Caliw ¥ o 355500 Tois Kaads Y]

L) 2 sy el Js=dng bl it e [ENIRIPEE Aebe g

Lo o 53 Lo Lley cabioa ¥ ey 88050 (e ey pacstl] CH 2305 CH+

Ot sl A0 (56 ¢yt Lalen 2 g 5 3T Lakas psd Ls

5 O Comapall alall (s Il g 28T elt 28)e it Bl !
sl Le s <<l t>> 13e

e Al YL gyl s Gyl el 2 eyl il

o s (e T3 ] Ll ] ¢ antl] g Loy 230,51

et <<Egi>> Tlolly el g Jg S<<pg>> Al




Al Y sl da i

Julal! e all <<l > > Lesldl el cdaondl s g e il el
i el i Y Legile Mty <2yl e Tuss

a3l iad o Gl 305, UML 2.0 gassne sl
3ol Al g g3 Toalyl sl aluii w¥l Y La g <<p s>
Y PRI F PRI AP PN NEE U S TV N U VR
deiatg Ryl ois Jlexia¥! 53le (a3 of (pEnly (<< yaumit>>
Al Golay a3 e of Jadnll ey e Ll

fLs] i ¥l Wl w3 3 (CMS (ggimdl 3515] allad Jlie 2
coln b e b sLad] il pady Jumad " agds Ligas cibaus
it ebdlal oLl ol ] alagladl s Zalusly ¢ dgaa
bl aluseia Ul arw st ) Aalo Y algdaddl dals] ¢ caa
sodasntl aigd Lae (g lua ¥l gl il 1 Hlelsy "uyue Lgue colies
(A=T) @By (gl 2 ¥t

ueall a2 Jlo 2 Lyl Tt shasndl 2 gl lpluadl s
g ol s L] alusi ¥ Dl @ o LAT Le qoead Qlous]
sskey Jolall Wsladl 1ie (g cclullonall Loy "y ais
Il 2 Le iy Jumeai a3 ¥ ol Gl 2 U lasd Jlasin¥l
LMl (353 radnd gy b 9 gt g Ol Clls 08
s baso Jlaal isla] @l (o ol 10a 2 L lhe <<l gi>>
L00T) () JEl 2 ng pas




Yo gl i el 13 ol

2 <<plas>> Tl Jlasiand 5L ¥ gyl gbidl o ! €mns (A-Y) 03 s

dgddem Lga alown o LES] ‘ald.éihuyl il ‘u.ui

A ml.._..L[a.l_Ll BMall ol aldant

)J_UJQAJ.»_A} gt abius ..u.,u-jldp}n L_«.n\&:a..;Ua.a Blicd! s LB

s Dgia ibwo oLaoY Cdbadl waby el | Aals Ll Ui

TR EETEPe - JUPRRES A

cd By obean e L] @yl pha] allal cra ol Clls T riggeréﬂai‘
Lspl e | Lieuil) ¥l |
Jeadh [ ookl gaa
gt Drgis eoboan 5 L] AL fpa ol Cllay \
bl g 93 yaall 5l Y
el Jam i pall Jay Y
.@@twmw@mn@ oman t
gl pa Gaself
gt sl L) (5 o

.._H_L?.H 4.4_9.).[.1 u._.ch.u::- *.Lam

i da N ol

FNENES ij_g._u ;L&JE L...JL&\.U C}m.‘:.q):uc Y-t
Mj-ll‘uh;&t_r.usuaﬂ‘)(c_\ | Y~i

JLLHMIQ-A;-JJ&:L;_UnﬂUA_a_)deJ




plazin¥l ¥l robllaill i ded

. ’Co_nt'e‘nt _l&_ariagemeﬂt S};stem

. new Personal Wiki &
T M LB

. =

: T '«‘Vim:rudé»
& M&ndﬁn}:ﬂ A3 .

| Recard - s
| Application £ Check Identity
- Faflure o

X

| ., )
) [, <dentends»
Administrator T :-\ __; <eintludex> Author
e Createa new ™, C{f::ggs
Blog Aceount ;2

‘Ff’éﬁreatea new 5 # G
i RepularBlog #{ Editorfal Blog
.., Account__~" "“*-m_%_rAccount e

i

2 i pall iy Liul] Ralma] lgla] 2 190 <<glug>> Dl (ga33 (V0-Y) 03 St
wlous ;-Laﬁall“ f\‘d:rlwyi L_;J\.::-. G g cadball aby Jusead Wlobis
e Lgote oabeus M PRNTEPS g.mm:u Tt

Record bl | &b Jumud suguadl alasi o Ul o

ailso sl J e 5 Wl (Lgond i Lass) "Application Failure
g3 9l Grasd gl (hs ol g ol b (Ll Jim iy 3l )l
Jlarical slayy « <<pug™>> 1M Jloatiwuly st ome Lgobe ol
Juid o goloin ] i "llalf fid Juomwd” plasei ¥ Ul gl
(gl L] o s Ligue il 2La] alasadl il

At W adele Oitkabadea ¥-Y
Use Case Overview Diagrams
duaiane sy e Jgasdl @l e tLAﬁLLugq.gﬁﬂjLzA i
datima UML 3555 ¢y all ) alladtl adga youy gidl lasall e




Yo sl Ll Gl el

Ve (V1Y) @by JEmtall aum) allail] Jlee 5T Bhed Gasaly 5 y30m o)

AL T

Author Stores content  wentral Sterage
| I
Edit Content Stores author credentials

Views |
Content 1

Publiz

Administrates Administrates

X

Adminigtrator
533:-.11 5_)‘)1 (hUﬁJ él:u.uua_).a:ﬁ ‘Ai..\:ﬁ.:.ﬁ Ul.ﬁuazladajnfa'.n (1=Y) @JJ&.&

et iy Y U ilaiele Taci @ el ¢ 5
Alai el eV la o yrad W alimiaal ¥l (g e gpme0 ¥ Loites
readlalladll Jabs g gemn Wy fallaill Bl bt ekl @reial cooa
R R S R
T o mad Tosie Uil alai o1 LU0ls el uainle -y tais
Ll oI Lall 2 allaill (yleme 0 gd wic cilaglall ppa Rislin] clinlind
crtadiriad] o JLeat¥l dagtas g culBM AN colsluasll ola (e
¢ addtt oy e L.Jé: CJLA}.LLU o dedlend! s Y ol sale Sy Y
Siolds il Ll ddaig s lgtal ol sma prsol i Jeo i3 ay
| sl




alasindl oYl roldladl) Aol

YA L Soladet (o Lo £-¥

zoy ¥ aapll s il d) Jhe colasall s o (e @ 1h
s iyl il el aas 3T @ aBy clelaiD g lat ddes (Y
alazi ¥ e Ll Jof dlagal

Loakie 3531 oy ¢ aliiriantll ¥ad dsa e Jyuamdl o
AR e ooy 101 gl il cslbaliall e uaiilly el s3le
e Jyramtl GO Jmall ;183 allexiwl @¥ls jlan Lol s
(blaatt cllatades fe ilaglas

S kil o iy gsial! Lle clblas Gl da
e ¢y Layyg cablad eljan] Llad (peion il clipeally calisY!
O3 O radall e sy cBline Y1l aygio Uac jlemdll o
Jruaall ;130 A del Caliol cillnlazs dasay s LaS| o U Lol
(el Yl allelaes e alaglas Ao Jgamll ol

e Jguasdl 3poma Siay Y ciaslill solasdl e pdalll g
Yy alasiadl @i e Lol cosgl 13 il alusiadt el ziged

Al ltiate e sl i Gubaiys <3l 2 call sd daus
AUl 5ol gl ey L] Capens Ua] = ity cllatl] T Ly
Yo il ol ol plimts = ayld il i3 o
sy ol allall yy bas ey Le il e 4 glall el By cladiol

Oygeciseiad |







CAD) )

il Jouk walbid Al
! wilialadg

MODELING SYSTEM WORKFLOWS: ACTIVITY
DIAGRAMS

iy allaill dlesy of Com 'What 130" aluzeiadl @Yl jglas
elady aslaal allaill jaiin "how Cuss’ Wy bl llalazes ol
Eat o lee Jiend Lae das gl Lile Jloe ¥l daliatf eillabaie
i Sl dolitil] cullalaiee Jlewiodl ligmas (JUL Juns e g allaill 2
g caleune LAl Lalert! ol gla|
Slilas iniei 2 Lo gund s Jooi oLl cllalaina 1y
alga e gama (s Jandl Lilec callig business processes JiacY!
a9l G ey AL bl i Jie ¢ Joall CBua (3350 25l
< pa Business Process Management (BPM) Jlee¥l ciliecs 5,03
cililas dpagrny @liua s of doliidl cillatazes Jlesily Jlee¥l culibea
e Dslins Adas Capay 138 ey (JIM Jure le Laldas & ey
g iead @lp sl ol s (G| et Eoga ¢ Lalang iles sl
oo e (g Gyt Jloatals clldg oLaid¥) Bl Lle B33liaell
Joladd! ellalases




Yoo gl ol 1Y ola3

V=) @By JEnill 2 g yan 9o Lok (allaill g

adas s L L (siead] Rdle AUl clilee) Libead) yplaie yolay (1=1) o3, J&od

e lly doliat] csllalaiue

25 yhaemy Lol wllabesll by s sl dal dull cal balasa o)
baai¥| da Tazel] nl3 syl dgal e (g Jaxiwd Lgs¥ (UML
ool ssgemd lileall Caungl 5 sia gd |20yt Zagall flowchart
Lo Uil 2 1y eh e doliall eldabazed obs (Laaadl 2,
sood allalaza o (UML 2. {Uld! dadaes J] &l ¥ (Flowchart
Petri wules by «Data Flow Diagram el

ol falades Oobewlawd -
Activity Diagram Essentials
Ul culpban (of colienli 2 oo lalbalos il ideall a0
Jodeadl] (1-%) @By Joutandl (gotiomy . Egute olsum L[ alusei ¥l




LLaat! cillalaies s Zali¥) Jae cilaaug il

Ui gs colocom sbti] aluztw¥l Ul Capsgi e [Jrua¥12-O-V)
2 ol gdaddl "elagengill” 5 el G20 el iy i
Agas ol (LES] dilae

RTRTS 4.134.:\ l_lLul.P- ;Luul ¢1M‘2l db- L..a.u..ay (\-T’) MJ d_gd_:-.

.

A it u,;uut_.uuwx

).\.).Llu,n.\.u.\.-:. U_g.).m__l\.a_u:- J_g:-_g.A_9| ..u.,\:-wl&g:.um Bl fpasts B

CL&.:@LJLjW.\&:J).:.J‘@JgJJJ‘ FIAT= | R S bj_mm‘al_lauﬂujéu i

Gradl dogy &l

d.uv_'g.rl L,A.u.lLl-ﬂ t._!L._Ui alic Uﬁf—'—‘;’ U“T‘J‘b'“ i
c.,.ﬁ\&.u NS :\.'1_9._\44 t._sLu::- ;L;.’LJ!P: ] 3_-u~l.': 2.3Lg.. il
ey Dgus ibie LESY anall cdlall 28, o5 HEAERNPYRIFY

SURLLY PRI, [JUPRRECIL

et slael clily saeld | onsldl sensaial!

o Lgube uL;,. L] pUaill (o oall ol Trigger 3iald
Jaall | sslasdl | el gl
oo Ly wolewom ol alluill opa padl bl \ |
haan 53l Sl |
Sl Juoks By | Y
sbatiet @lily sueld dwu el o i e 3o @
sl '
e Bgute ioibuasn 5L @ o
dwmwchazhw—ww‘éﬂww-%-‘l ey Jhwf @ ,
cdactand] L5 9ud! ol | :
o &,&:.U Joaldt ‘ AR eilecugnt]
el i oy Tl slatal bl sacld gamn ¥ | ) -t

i Bgee Ol +L83Y (At e putill cllall 2y | ¥ -t




Yo damgll Zadedll L alas

eLis] Agland doloill dabaima uapd (YY) w8y Jm & oy
clglan ypami 2 debon 439 (Lia dolail dolades ddyy gie olean
Ul o g3 2 Jooandl jorayis 40,l5a) Jusndl Jea by aluzn N Ul
Bl G e et Gl gl clslad ali J€mdug « (alusil
waleadl e

initial node Lufuy sudey dolicll Ty (Y-Y) @3, Jeo il 2,
Caylall 2y Joliatl Gfo LAIaY! suball susdg 3lua 5,508 Loguya
cr3y3laes activity final node dolisl| Llgd sude oyt dalazoll (29
oLl Gl susd g sliae iy 5,50 me o e

e Byle bl dlghs Ll Giube ony G y9e¥l (g
o LYl ol L5 5 s eadidat s [ Lgawsy @iy actions JLasf
el g 57 Jie calall daliill 2 oo ol Legll cufs ol
Enter Author’s cJlestl fowlas 3007y (Select Account Type
co3lan] @ Welew (e sylie Jadll (osmn o (Eaang . 10aay (Details
el 2 Eenlo sghas (6 of Al Llee
e (pgsl) dgam g dog o Jleaiaaly dolitll 3803 (105 sy |
Doliill cay b e 0 wgeddl uly aumgg.edges or paths cuf;lecs
2 It da 3 g 8y 4y 201 ] e e Bl oLl
tiudall e okl dasdl ey cincoming edge asld jloce 15l
o smtl Lua JLadYl doslasd] day, 35 outgoing edge zylon loue
Gt el dn iy 08 ¢l Lyl 3B e Yot saladl oLt
aEaay ¢ agde Dgde ol La) allad!




Jolioh cillalaiea riadad¥ Jae oolasas i 2l

Initial sa
node i

} Action _
o -

Edege

et

| Al el Jaa |

ol pL&8 Ldee doliatl datasel - AN o liad] (o yo faabilanl!

. 33_94.&




Yo s gl iueil) 1Al olas

cdecision Ly suGa uaa JEmi Gle SO ¥ sudall e
soon gy ddl da o iomeydt 2 if-then-else dudoy &l L adaill an i5l5a
bsine Lete 5 ((Y-¥) 03y J&m 5112 i, 3 sude cre raps [lons
o )58l Bude (pa dadB aoly oy heas pLl @l e 30 yuilaty
Lo suBa ey Y al 4t hisle calesdl ples 1) o ] patl
o Sl gy 355 g (MErge g S iadl JEmd Al
sk iall Llgh dptots iy <ty [yleas Ledail 5, 50e ¢y g i
ool

Le JLad 0By ¢ Lasbew il e ot "Tlow .8 Lelall ye03 &
2y ¢ Limbpad Aalenll Jlasteall Blass e ol gl taios $,38031 iny
it ity cady ill ] La b e 40U g et ] (3303 iny
Il sy @il (ye A o5 alel] i @mmtll e g
AL 330 oo ¢y ey 43T L ALLBY1 2 gty auds 520 o
Adema daldid je @Emmill as Ligw

Slad¥ o Sllalics) ¥-v
Activities and Actions
O ey Lo duee Jlaka} 2 a3 cilprad (o SLa2Y
Caleulate iy ycall cabes’ S aliws Joe e 3ylue Jaall (ypsmn
"l Junlis (a GEml Sia ¢ Coge o 3ylc 5T «Tax
n Yy ol Sy (s 1 e T 2 "l Ll Jastst
Bl aitl of olialies Lagignt (daliill dataims 2 5gtad Coungl " Jad'




dolaitt eullakosea s LalaiWl fae calings ds il

2 sglan ga Judlls. s loadl e’ doladll Fra Loniteill uleall 5

Activity [ Retivity
name frame
Sl ped L k)
] 1
| |
|
Wash Car
O—> (1) —> () @
' “
“ I '
il rd
~ I ’
. -
s | -
Actions
Jack

Liygro UM JLanYl et (S0 3yl | Joud dolSilt dollitl dalades (YY) @3, Jom
Dry aiisi ¢ Rinse ok i ¢ Lather

St da el dol 2] JLoadl (YY) 0B S A oy g
ot Ll pgae Jubstivway doliill Jols dbolon] ol o ¢l
Jlaaly Ll dol il Hlls| Jantwny . activity frame dolidl| ;b
dadasetl il o dsly bl e y3enl JLglsY diie gag (ol il
Aot syl e Laball yg0301 20 doliaal} el gy

e bl i Lo Ll g «gybanl ol dalsill ] Lot o
25 s et ool oLl 2 g yan go Less cdoliill dalaiea
(4-7) @B, Jem il




Yo s gkl s iaift 24 ala

Lol dataen ¢l e dolatl yls] Jlea] il cacolis Le Lllis «duuds
¢ [

-

Ol Lo 3% 9 Dyl gl Y-V
Decisions and Merges
JLaaYl e Lalides dlcalis 30 030 Ledie enfyl 381 Jaatis
t..ﬂuzt_:.ﬂdﬁ_wu_!& aiags @iy pall ewydy Ledoy b e slaie¥L
08 Je= a2 el Les (330l oy lyleang dly Jo>o Hloa

{0=Y)
LA
/| Qutgoingedge
’

%

{authorized] , ¢

gl gal s 7 >
incomingedge| | “’
1 - F '
: !
\ / ;
——>0 :
P 7
P r
,’  [not authorized]j’>
? -
/ e
Al g g g
Guard Conditions

JIJ'E'” s lde ..Luda.ﬁb J&‘_g\;hmt‘-_ﬁ‘@e(o-\") @Jd&.&

guard condition iy doy i e paia jlice J S5 (g5t

ey ae i) @i jlea (6T Tl pomdl dogpd susmiy [ ] (g Ot Sy

e eyl 2T Lganidl @l dgdo pdi el o 5ylue ooy Al ade
I s e cUas dayatl of




Dolad Slataie 1 Lalai e laB.a0 i liad

:[authorized] e

tpo il ] (Gagie 401 ) authorized jail! e o 13}
g oLl gyl e L3 ik s
{[wordCount >= 1000]

Sobe of (e =T (wlelestl sue) wordCount yuadl lss 13
g 5ol gy leas Ll Mk @i (1 e

Llgs suoi merge pad sade 2 by e yaill culdaanll usi
Sl Leas¥ Ll o pady ol il ke e Ty 001 oy} gl
Shaas Jsas @byl sue L (sfan o 5aly cpuas J&a LI waass
(V) U=l 20 g pae 9o Lass dadid uslg zg

Sobud ol ppa el (wlaleall sue) wordCount puid] Lasd cules (3 (V=Y) @3y Jeo b
Sl gl el o Hladf” Jeatl 3lea) Al e (Yo

2 il ol gyt e 1] sy dalidl eollalades ¢ p€s3
Loeidy (Ligmall ¥ Lol psen LVl 2T ) Lalsm palf il
O35 Y 1) mutvally exclusive Lein Led Aoball sLiaBYL dape o




V. Buo gl Ao el AAd alas

oo g (Bl Gudly moo dadd doly Ll dojult (0 S50l Lagd
cLadYL dim o calall L (983 ¥ il (V-F) 03 Jm
Lot Les dala
i ciloat e L pdlall ciles 3R 2 S iaie ualg ()
Dot ol lase 1103 s el e il p oy i i Wiz
dogymii sc cuaid 13 (UML el o |5t Laing Sece Ll wie-ow cydo oo
G3Emay cdaid Tty Dloua gLl Sin 018 i il le ad o
o ¥ Ui L3 50 o Le eliplog o e Lol ] L
e eyl do gyt Jaomy 5uaall Dl oa (63185 cibigmag oyl
gy Lrumio dasd Lgie oty (9 1) Lot Lo alal 2Lyl

. ( Adoea
[itemn in-stock and rush order] S
-
fitem in stockand notrush order}
-

-
[ooaadl b yuainli]

[item in stock]

[item out of stock and ruah order}

V

Mo
-

[item gut ef stock and not ruah order]

O Ly Lo

G fla dak %

.

[a}i.dlw 2 g paacadi]

a5 S

>

Lo At ‘>s<.\ [itam-cn-umfsm-nkI}  aly LA Ll
i oA LS s Judd [rush order}
. T ks sk l >
[ebatlali (5 alas 5 litem instock] . A [Blse]
Trush order} ~ . - }
-

—>

[item out of steck] AIrus‘h order} -

prg -
[elag] _

gl puds o Lgasd palha s o Tugimd] collalaied] o] (V-Y) &3 J&ou




Dol llakaiea s LaladWi Joe coldBas A0

it iyl dag i o Laala Gy ) (631 11
dod st (Y =Y) o3y Jem il ol 13 ¢JLAl Jmas e 2Ll
AL gy S ol 2 G puaiall’ Ul ok Lal o Loyl
oLiy ia [aag -l Bude e me s sl ST gLl e Dol 000
Lot il (e difmed aey 51yl sade e 10 Cume ol
30 Le U g e (a3 13] Tl ol do g e Ul g el
) oy galy (Y ey I g sl 2 s W L] pal)]
Ll | Yol o ddaitl dalyo g el ] LaSls cmy ¢l Y
LI L 1] "else W1y illolls ol e Lipie Lyl asill a
5 ogyns 3b Lt ¢ ¥Lonll o pdai e 2l g cLyaabie
(V-T) @3 Jemall

UML1.x 8 Jlaaic] ails
) Bpklea e il 406
[ow priorityl {1 ow Priority N -
y
medium prion
t priority} MediumPriority Post
>< Prﬂcessmg Frocessmg
fhigh priority] _ ( Tigh Priority
“ | Processing ‘

QML 2.0 @dfaii)

o ‘ Cile i3l el

e gt l
Processing

[medium priority]
; < Med;umpnorﬁy o E Past
Processing Processing

Thigh priority] ~, { High Priority
"\ Processing

Lae Hlglol phemal jud gl g (98 of Juindy (UML 2.0 2 (A-Y) o 3) Joa




Y.+ daomghh dalieil] 23] ol

Gog—all s e d (UML 1X e dqals chad plss 1
e @l leas s 495 UML 1x 20 d5Lall (yad geadl adie ol yaticd
eyl 2 g ynn oo Lesa cla Jab )8 pdlee iy 5l )8 3ude wic
sl kil pas @3 43T e 10y (A-Y) 08y &=l (s e Y
e elylal

cle Jan J] 5 pdlie ol slina e sgad Leade «UML 2.0 4w L.Lg
o (=l audill Al e Jid daslall oliaacll (< L] dens @b
Oy ol all Bade (e dadd daly mays Hhews gLl o (ae 1]
e JEmin el wie Hlglly Gl Wb o

Clglt uld B alge 5day aball £-¥
Doing Multiple Tasks at the Same Time

Gololy s "Gl s’ workflow Jee 320 Ulews (puyrdd
LA el glasdl e
case el | Fgaiuall je )
.motherboard Ll isslll 3% -Y
dncb¥ o gl Cind -Y
Jdrives bl pudl Clad -8
235l 5 gl allay g guugall Bllay clai -0
Lot dataia al3seyd oo Ludles 1Had 0¥ Lo Liglhy il
(S 4l yayndl st ol JEm fy Jeall 30001 10a G el
) 2 dgalia¥t o gl g (Bouiind! et JUS (e Jeadl (383 g s
Sfglazll Jlasy . paedl Lgna oo aaiad ¥ JLaa¥ola Y (cdgll




Dolisil cllatedes 1 LalaiVl Jar ool isie

o1 concurrently jual il cua s Lghl cudgll (a2 ol il
-parallel 51ty

Jlaa by ol sl il dalazes 2 351 gull JLoad¥l (| 8a3 @iy
dadazes oo 2. ngyan 3o Lass (joins c*_d_x_:»ﬁib forks mL:.}.&i\
(A=) B Jem a2 dala

OpiaAs ] Faull ghdty (AT @b e Al 2 il e,
o Aamphadl enlzoont et sl JLaa¥l dat g « il of pnielyie
Prepare (gaicall 3o Jodll Jaii @i (A-Y) @B Jemall 25 .65l
2_"Prepare Motherboard Lol iyl 2 ins” Jaally 'the Case
g JEm by el pudd

Jhd 4] ada ot Sl & sLgh] coma il join uSpll i
- ayllatie ealas ol g eale i all gudy ocay 3803l Alslga (e 2]
il UliSmay Sl - e dayy d Jleatwly Lealiles o)
el glf Ladn 3ot da L calabad LY ole5all oY (lagiu MY
Gadatie A ls clBaas L)

. Prepare
Case

~_{ Prepare .

“"\Motherboard]

k) !

| g A gl

(o S ) 5811 ELE'E:.C:AEJLEM% :&w)-nhu.ﬂcﬁ_pm” g}@&éﬁ.ﬁ\@g(‘x—\‘)@d&ﬁ
Lgin dadd ualy Ej).:'x__)Lm t\.&l




Y. s gl da el 4 elis

elledl Jia) ele’all Jleil rSans (Juadll praail] giged pa
| L pealiyy 2 multiple threads sauidf alilud] of sl

paazd Joae 3o dolaill datazes (V-1 0By S il Lo

il
Ll 69 pmanlly iomy ¥ 120g8 Gl Jom i JLas¥l digus dic
Y b Lo Lage i L LLE ciaionll 2y cegll Guily i
o el e oty Ls dmglie e (3000wl aiey (Il 0T leg
By a2 U e ey A Laigme 4] AL 1] clzaacs
"Install Motherboard il i o gltf Cial Jaalt Jai (V=Y
Bsiio 3gn” opladl! s oLl das dazt aln gl s 5,8lea 3yl
.'Prepare Motherboard {cwlwl ixgl jg=" 5 Prepare Case

Prepare
Case

Prepare
Motherboard

dalades 2 sl g calasyatll Jae “Coabondl paaad” o (3805 g (V<=1 @) J&o i
Jolgo dalis

install Video Card,
Sound Card,
and Modem

Instatl Install
Motherboard Drives

Time Events jacw 31 o o3 0-¥
8 ey e 3 A3y ol il 2 Male Uil ppajd! J&md
...\3_9 3)33\_&“ dLLUJ? HW‘" u_'x_t:u Aay \AL:'T iy )Ual'u\ d.:m LJUa:u‘




Joliahl mllabases < LadadNT o ol L el

S cialiiie e calyie 2 Tad Ul eldenl] 2o 00 ) Ll gl
eyl ALl 2ol i 2l el 2

o dgdapdl el 3oay Jlaat by Lol lus N a3
L 558 Lo il i) o Jlastaal Ludus (V1Y) 03 (o 2l
Lebol Hlgog gdl - 'Wait 3 Days allf ¥ 3 til’ - il cng
i 45T eyl cousdl ool bt Giayg HLBSYE ey e
o (V=1 @3y Jem Al B g da b sy $he eyl causdl dag &
ALTEM J&o Gudg dadn saslg 5y 3y g3lall Ly

Wait 3 days

1 Ship Order Send Bill
(stip Ordor }—>X )

alaziue B3y STl Hluadl g3 a3 canmdl Jiay (1)) @3y Joa

R RS PR R TR SN VS FUR A P

EXYVL I__Ebﬁ T——wﬁ oy &3 @iy STy sy crecurring (6593 i)

@t (VYY) 0By Jem SN2 o dude ] debodd joladl paill 2. 5 pealdd
Bualg Z.LL}L’BJ&»{J.E:MLL:.U.& Gl

1 Second Timeout

tipdate Progress Bar
pskall Jos Gl

Lises LLZA:) [ Joas culidug (90 (e e M Siuadl Jiey (1Y-Y) o8 Jem




ARERV FSEWTI P

G H(V YY) P.EJ Jea Sdl 2 il uihe 39 g ps da s
Syl 120 Jestion La doltd o) oty iy ra)dl sl S b
(609 JEmuday aBMof @iy daldi doDieid

ol Ollaldd o e ollut 1Y
Calling Other Activities

Sye e 53] Jlee lides Ludd Gidod wB gf ¢ Iu L dalaiel
o ldly gyl dalaZe ) 489,80 (peusd cligoard (s Siuomy Lanie
Lty e gl datadel s (53 ¢ Jundie dalaies 2 L Joc
g ga BT < by

O el ppand’ (fae (3203 (VY1) @) Jom Bl (o n g
Prepare iiwloll o glll g’ Joadll pgaly () -Y) 0By Jem Al
A1 5eitS (P LoV 4o dgan g L1433 225685 3w, Y1 "Motherboard
Jol sl slantiwly dol & slentiad Sude agdiy dobdd sledtul sude LT
Aoyl 2 L] sle el Bubec 138 deding . Loane Bollal]

Motlr?g:ta)gard Inr:tali lnstsaol:'\':zdggﬁﬁm, O
Drives and Modem
& Prepare
Motherboard

dadadun le "Tpurlisd gl 33" Jadl] Jaeo i o5 J5naf 0 oy (VF=1) <) Jeat
T ol daladen 2 Jadll 1iia oot sug)s @ Lo ¥ gl




doliall aillaladea 1 Ledi¥ oo cul5a05 i lied

(O¥-Y) @3 Sl 2. "Tpcal¥ domlll o 5l Lot

sade 3Lyl wing (VE-Y) @3y Jem il 2. "Euuliul A pllf G daliaatl

Badall el Hudd Lglae | i dyeationd (g0 dolLaally doliid) eletial

Linde Jladl G bl o= by Jaall Aoty oLl cle il a 52,
g dalasea 2ol JSo Hlals] Lide 0980y T 095 (e 2]

Prepare Motherboard

Instalt
Memory

Install CPU

oo gl rgend ilee Jpuadty "Tusalaatll Lo gl Sgan” doliiil) agiy (V6-Y) @B S
BT

dol i lghg il Budie "Llu¥ do gl 35a daliidl dalazl
il Lo gl e dalaal dulg dnlgdl sutie susd d liwla
o Lede g Sleaiwly al® o0l doliadll Jlass| u.u_. P ANV
A2 it daladl ) @il pon yy Tecaliad) Ao gl jga” oLl
(i dddl do gl paT ol ey ol Sty alae Laglil dile iy
oyl ol oY sle il g eulbolaal) sle i

ol 5 costuad] e bl pa delaat] jlof Chim 2l pa 02 plly
{2 Lol el solis Lagleutol @y alf eslolaall pe Lls oylelsf oy | am
Ngseotids pos cbentond ] culbolaal! dagy 2. dobiialf lhaf #11




¥or faspd) dodedh Ad @l

Objects wldieatl ¥-¥

oo ) aall ¢y Laga Ll ottt il Gl (e

CMS (ggizma 5ylaf allad a )y d elign, & O o 000 L dad Sotiay

Aaslalt bt e $abl gl dules iyt i g gkl e

Ja il gy eibagles Jl iglaalloia 2 55 has & pl i

blaitl dadaia 2. 10a dalied €nasg Aideall dalend o LIUI cilaaal]

G Ll lagles e (g gty g1 cOrder Ludls oilentl M5 o

o el Jiliog Aigm s daliall collabaies actiy ol glasnll il Lgabisd
aldeadl 2 esitest|

S Je e A_um_}di elblealf e Lc.bu\.ul!.—_:.ﬂulwului—::.a.s

IM@EM&L&AMMM twbujujijmtxawu.‘ahu
‘ ‘LLLMJ‘GJ-IJ?}AJLSALQ

Jlad ¥ 0 3y raadl SLAIERT lglaf ) -V-¥
Showing Objects Passed Between Actions
Boud LgaY oiles nbe Slaain! (oo cbolad! ollataza 2
Had) e yBgte oyilEs Liel pAlEal sube paiy doliill e il
Laada T Jostios oSttt O slalY Lt lewios] Sy (Loliill 2. iaa
s Ul JLBYH e (6T I3 o JUaa o
o laso cale Jidatiws Jomd Jleatnaly pilenll sude @3y
cealig (V0-Y) 0B Jem Al 2. Lodlall e L5806M ddae 2. o9y as
Jadll oy auy Lodls oSlestt o I oLl Order iudlbs o Sleatl suae




Jdaldill cilladades t2alai ¥ Jae calBB05 A led

e ianlpll" Jaall | "Receive Order Request iwdls clls ada .l
"Approve Payment Laa.l

sy e byl LAY Mty Jlao]” @dll J] Lol
‘Receive Order Request gl colls 2wl Jodll da el 23y it
3yL) ANl sudess

Receive _ Approve Submit .
.'9GJ»rderReques;t)_9 Order —}G'lpaymenH Order M

‘ OAUS BB
Ohject node

elal g dolaatt 2 cliladl ols aal e ddb il sude 325 )5 (V0-Y) @) Jend
Lgaa Jolam il JLasYl

Jaah Gl e 9 VS e 35 ¥-V-Y
Showmg Action Inputs and Outputs

Sl e e 55ke Al G unliadl s pins was\-.u-” Jleaiuly
Lo Jad (o e

Jauls sa suadl ilentt ol input pin JLsoN g ag
o E_).:';A_g_é saadl ilemdt o output pin zla Y Guges agy Jasl!
daBlol" Jaall Jae edls pileo Uude ((VI-Y) @B Jm il 24 Jaall
Ul Clls w3l Jadl oo gy daalle (5L "Rl e




Vs Suonsdl iomiiedlt 1 el

Order : ;
Receive ~ I_|_|Approve { Submit O
‘ Order Request Order Payment Order
§ 1! ‘

! A

Qutout pin | put pin I

¥l Jeo¥l clyalld Bday

pnt (Lleie e ¥la (V11 @Byg (V0-T) @3y Hheadll jgla;
cagllas g piea ol Jaas ga ALl ol wpSalill Sue Gunbindl (9=t
2 5aumdl daiill tie yagie pilentt o Aaluy ilEnl sude iad Ladu
ol yre alilyd! 320 e STl sags oy Joldull

lEs e dadn g liad ] abadl e Lablgl]" Jadll plis] (3]
ST 5L Y Jasmd Jlosiaal ey~ oSlemll Jaln J] gl Bl
Lo oo (e il o g lglals cdlus mtll sy gy 5132 Y]
ST e gl el g,

ells "Lt e daalgll Jadll T (VY-T) 0By Jemill jdo
it e Jeaml ias 4 glayg (dd Jhaass Cost iales (il <
2 suod! Josmill Lulee Jlasi by Order il ¢5Lss (s byl

- Cost -
(o)) > @
Ord quest 1

er Req Order | Payment Order
l
<ztransformations>
Order.Cost

el el yh Gl ol e Dbyl jglad (V=T o) o




Jolinil callatases 1aaladW Jae odaaas Ga il

Lo Lot £ LA (gl loed OLOIERY @l s Hlgla] Y-¥-¥
Showing How Objects Change State Durmg an Activity

oLty dadd IS il i oSles Hlgls] Lal Smn
Lilae ()93 Order Ll (3Les Lo o (1ASY) <3 S 51 5 glay
Golga” Ul ] Haay 500 & "Laaudl e daalgll" Jaall Jud pending
[ cpeens® oo Ll lgls] @y "approved Leide
O e K e e e T L ) 2O
e Jalpa IS dlls iles Ui juuid e dalasel] i 3, (VA-T) o3 Jead
Agdbs e daaf gl

Solaid 77 3 g S ey lglaf E-Y-Y
Showing Input to and Output from an Activity

Of pEmaud JLaddll wla i g edlb e elee J] Dala Yl
A o9 nllal Sl il piela g M ule clBlenll Jde (g
2 agyan 34 Lets cdolail] U] s e Ahs doliall il g
Joolss ol e el 2 5l 10 usdys (VA-Y) 3 J= A
2ok opidss g Sl oLl

ey Jitags gl (Al ss (VA-Y) @3 Jen &l 5 gl
@i Wy Jlso¥i culyiel )l sgls wicy. Lol e d8afolf" dalisl)
dolddll Llghg Byluy Adde CBlo

( Approve Payment \

Caicu!ate) 5( Authorize ) E(Updt Ord :
Order ate Order
L Total Credit Card Siatus order

dolsill i g Jiuls lo L&=lll pileall wie Jlastof o (V4=1) @) J=md




Yoo sia gl dadeill 4 o3

Ol La¥ sty Jluyl A-¥
Sending and Receiving Signals
cilylen of ialai] of ol il pn Jelaw clbbadl a3t Lay,

A gy Ol Bllag adudly placadl i JE i ey s )
Bllay A5, Layags Sl BBabiall Loss e Jelinlly 23layl (e 3
Obaa
i Gl edlelal! signals o, LaY fiad (doldall cullalades 2
ST e] g Il St o LEN o il e LA
I B 2 Less ¢ Lgadhind
Mduo e TBalaall GLat¥l L3l 16myd ] Wlo eyl Juys o
iyl (e 3 gl iy el) gy L3 Uall Jlesti by Lgalpf 3
(oY) 23lay e 23sliall ol jslaia cym adbiel s sy
o9t (e aMiel) Ludlall dandlas dilee sy ) ol adliad pay @
(ilbalf Eamdilas dalis
9t o wMwl) 53U BRI el dodiy o) e a8t Gl o

O3l e Zondlas doliss
REMIRY

2 La Jad LLa| oo receive signal adn ¥ s,la) 505 )

s éﬂ-ﬂ AREIE WL uﬂ-'-% BLa) i cBpa g bolid dalases
hHldf o) dadally e L8500 (90 e Ea] sume B9 2 Las L)
Lanie g .ol e ] LAba) @ el ls) - send signals Jlo ¥




ol esllabases 1iadad¥ Joe cil3auS da0ed

Jrem O Jooimd ] e ol oy Ll allaill of oz &l ulhh @l
ol dalaiea 2 el ¥ 1ia 5y (el Ged

SLalsy (18-T) oy Jem il alglas (Y+-T) 3, J&sall many
ity i el o Shelis pLa¥! Bdlay e Babiall ee s
25 aols e J] L8] Jlaaf o 03 43T J 38 Jlos] fude
Iyl iy LY L3las e Bsleall alls oa 3,LaYT (JLSL ia
) B0l bty Y Ll o ias foung ccralyia e Jomiy il L)
ki Syl aas A Jaddl G5 pdbie iy

Send Recelve
Signal node Signal node

1 |
L ]

Calculate Send Request for Receive [ Update Order
Total Credit Card Approval g Response Status

oyl s yLatl e oM lanl el yLif adhad g Jlows| dde pglas (Y 1-1) @) S

Llac (e Le 3yl Dbl @ 03 43T 551 Dl suae gl

L] Lblay iy ¢yoe 13y AL U] (Il s 2 g Al

35 g L L) w9kl i Jail i 35L] Uil sk ey
| LAY adtad s

PO

]

Lgsl e Limla ety w33 MY g Sl eyl ey
| st eslaf pes AL o T3y ity sleviul of ccralisio sle il :
Joolayl oo Lo sy 0 2ol sy ol ilf sl alaina 3 o305l 5 K
Al




Yo Gusm gl i daill 138 el

G0 ¢ Jgdo elddus 090t 3)LA] pDlil Bude sgag e

Laagiony (o) oLl Gy gmmy Lanie Laa )Ll @3l Jomdy plauis sugall

iy iye S wie dolldall sy @y ((Y)-T) o3 Jemdl] Al 2y Uats
ol e 5,18 Al

Process
Order

Raceive = Ship
Drder [E Order '

ol 5HLal adlil sude Jod 155La) aiwl fuday Lo dolldd sy (VV-Y) o3, J&2&

Jaaladt Dloatt suge

5o aall d_la ¢J_9.$-)JLLM = 5)\..&1 ‘a){:u_u‘ IS R o L_a.tb-g'
sude Ju3(Y-Y) 03 Jen a1l 2 "Receive Response sy adiwf’
asbeddd d.u:.“ Jleisn! wie dasd )UaI'uYLs Jeas Hliua = 3yl fn)tu.u‘

AAEAL I PR (LW,
Stan:ting an Activity
PUPSENUPN N A D HPTUIN | PSP, SN =20 PO PR [ IS N |

lae 2 il ollabhiell e lasa Joaiady thualy Loy sude Jleatuly
Lty dobladll g il g5l Bpdo gy jaytll s Juadll
ol las Jesd
Gl ymgpae 38 Lo ¢ilite il il JOa oy ol T @

doLaatl 7 pite g e Hlgla] @eudll 2
2 il ogpns o Leto ¢ ey G ) olataa) oLt Ty o

Cigiat efas Y !
Ll i e sl i doliill Tu




doliilt ellabaien 1 iali¥ Jae culis G i liad

by o) Lyl suie (e Yoy 3,08 30wl e Jaatu

It Gl £ 43 apuasd wing Lo 5HLA] J3 (e alalayy doxfiss daliulf

(Y1-Y) o3 Jesall o yang )L pDlial 5ude Janls dobiill Ty
Vil Ml e Ty Uslas

Olad LYy Olkalld) o 1gd] Vo-Y
Ending Activities and Flows
250U L o dage Juadll 1082 1Lgll ade ¢ ga] o
@Lﬂ\%ﬁ@g\.@; Caladsea L@{g&u_nj_"n_éjd_n.ﬂ@.‘ b Aol

@laBAT (el fugdad sl clbaall wblg foabine (5 « SaEal
pladl dolaatl o Lgil ¢y9a pa ¢ calad G g interrupted Lgws |yiel &

Interrupting an Activity o ldodi (af pkaf V-1 o-¥

t o dsad dalis dadadea Galaall (YV-Y) @3y Jon A1 oy g
g sude J] 350 dadd ualy Hlae sgagdasy oy Llgh sode
AL Lo ya e daloied! 1022 Jad &5 Juasy tdalia|

Eigbon (g Eadoomg i B Lilee L lial ] Uil oo
s paziall L3 (e e L)y danill Aols Llee 35 g ia el
aldat 2 "E ol Lotlaa doldd e "iadls’ SLA] et ol Jlatind
salie¥l 3llie Jlestuly sl ¥ sLes| o ey gl 5505]
.interruption regions

Lot gyl e dadie Julat i Jlawiealy olyie ¥ Lalate wuyis
] sl Lgis el oy Boay Al JLaa¥l s ) dae st




Y 2o gl daiedll G olas

Jiess yedl 4ty Lo yatie Ui ol ie ¥l o wiay ilag oly3e ¥
Jiwinl peads JanT e (T)-1) o3y S il Ly (YY-Y) @3 Jem il
Vil oLy

Receive [
Canceltatio

L}
A L L

Agdae alyiel Lolema] HlelsY Golyie! Lilaie Jloatid (YY-Y) o8 J<=b

-

dalas JOL5 Ll +Lal] Sl @5 1] ¢ (VYY) o3 Jem 801 2
Ldaall oia yalyiel @i ' Process Order iull Lolas’ Ldeal|
Lage LY Glolia (9&nty . "Cancel Order igdls +1al]" Llead! dayiusiy
ol I dpdls s lad] a Dbl (@ 1] . dadd Lalalug atf JlabU Al
"Talle cymd” Tulaadl Gnlyie ] @iy b < "Ship Order il (e’ ileal
AT alaie 05 ccad LY

b

Liie e Sy dolits g e 5uae L) dolisd cullataies (o Caalias 3

| 22 505 s a5 e ey dalitd Gl sutie J] Dy ilinug
| st et o it e dalaina B daglasul] i (L] 2 sl
| oy doldd lgi sudie e Leblgind e gald Jgual dobitf csllatases




dolaif) csllabates thedad¥l Joe oilER0T T luad

Ending a Flow 8.1 o g3 Y-\+-Y

5T e sbels] (oa (pmnailly a8 UML 2.0 2 i 5500 s

flow (383 kgl suie apa oladll Jales sLai] 193 oo 5003 gl

L5 g oLl el elgd] oy dais Loy polindl sl < Lgils final
(YFF) @3 Jemdll 2 Lot X oyl Lelli 1505 JLawialy

2 Seconds
imeout

\/ Return Search
[\ Results "

Improve Search
Restults

ol el (punly dai Ll suias alinll lual] 305 gl (YY-Y) @3y &=

en Sioma Bla] allaid Goomy ulyoma (YY-T) 0B Joml ddl oy

e ool Lol | Sl il ailgs et il ey gl 33305

Jolso g1 g el il pla] @iy el by 1ols L

."Impfove Search Results &oedl x5l opcsd’ Jaall 4 Loy doliill

Il Geils s "ol il ppeasd” Jaall gl ] (Jl BT e
3o kg suday g s Y aladl doliall caBgy o

A dgrosll 2man il day G20 Dilgd ude Jlaaiol e Hiodl iy
adiall L Ley) dalisall 8 (6,591 Jlad ¥l Yo gt ¢ daliid Llgl 30Ge |
cllgatl o Lokl Yl Yoo Buans cay 13f (50 Y1 sudalt Yo a1 é-’

WA L. N
e ga BBl




Y. saagll daladd] 40 elas

Partitions Ao pecdf V-
(Swimlanes ya Laudt O po0 9f)
Lie el il 2 il e ooy Liie 5t 48 )Liie ¢y Emes
g b il oT i olaitl 2 i Al call Lol gl cul o gaand

oLl JLegay oo yLie st Tl il gy Liseal!
An order processing activity culla et lae Joldd -3

O falod | ocad bty il il (e 3 O el oud by
Juweadl G g3Lall ey

A technical support process (@ 423 (adas -¥

Aol Gyimey med Lead Loy el (e dalie clygiwe codla
e Luding adle e

S Lgie Vs (y35my 1 JLadY1 LgloY 855l Jlaniaal <
slaie¥l) Ggiw gl sdan] J datazell @eeasy 53l ag sty .ol yline
b e deats Al JLad¥l e gty ¢ (doliatl] dadnda olail e
oLl @l pens Cagieall of suacl ) Gla yLing . degemd! Joie

M L )Ly 3 e dgles (Y4-Y) (03 S il oy a
audia wes ¢ Istlevel Support 1ol (gyimes e ionsmladl e pleil
Product Engineering piie iwisg « Advanced Support




dalaill cullabndes 1 dadad¥W Joe colidas Lo il

15t Level Support Advanced Support Product Engineering

AR i i itk

[else] Sl bt ) it ]

[urgent}

fworkaroun

[etse} Gl B ot il
%*Mi e fall T Syl
d] .

_J//

w3l e praids g doliutl] dalazes @il le @3atf delos (YE-Y) @) Jend

acdall s el S Jlaa oy &dgiaal ylglaf Uiyl oy ey

Csa ‘z'.u ((unel) datasell (1553 2553 9o adc daaY .annotations

52 Lo chuball S5 03 () Dpcug® cn s hoandl Jgfians @al pud g9 el

dadaiel 5ol 138 Jaoy Laisbey (YO-T) wh) J2m il 2 ingy an
il gy S on )L gl ¥ i) (] it




Yoo daopll dandeidll 3 lad

[Product Engineering)
‘ 3 J_,hs.h o E,mii-..! _

[efse]_

{Product Engineering}
el fana¥l oadlu 3amE

{1st Level Support)
Alaali ] gha

[known
‘ ] workaround
problem] { exisis]

{18t Level Su-port} {Advanced Suppori)
A o Jusat gl e Jet et i(

. P ﬁroductEnmneermg
< = W Sy k -\J\aiwus,_‘g.«dlé

[1st Level Suppcrrt}
duatt 5T )

el Uy 155ty oty iall Jinls il M Jloniasd (yEmay (Y0-Y) b Jmt
Jwdll Janbs 3yl iadggundl

{Anced Support)
P Al o it

{urgent}

{Product Engineering)
‘ A il il o it
3 i 2t JL...aJI sarli §3id

3daae JolZd Olkakases 5y1a) \Y-Y
Managing Complex Activity Diagrams
i dedt Lol oW eyl e uad bl it vl dalades ;843
5 yaaied| 3 pdall (s LI ALY 5y aldaadl e daulg dhssda
oia tye Sl s e Joaslly dol il cullalazes dopecd 45U
"UML 2.0 in a Nutshell (O’Reilly)” wlisstl S dail eol eyl




Lol ellabaies tiedai¥ Joo calisus daad

Connectors Jadfg oIt V-1Y-Y

Conlat ud (JLaa¥l sy gmll dol il dadades gl 1]
el dl e Ladig s yoall uass datazell Jand Lalsliiag ilyslo L gtas

ida el gy il yluaakl dayyy cillalesell wliendd e dasl gyt deled
o 51 dal 1 ydg il doglai] (ra Yok S
S nly Uy (e LT slans danlgylf sllae] @ Lo dale gl 4ol
(Y1) @ Jemiull 2 gl dayl Ul " e Jleail

L Lllly Jaa slans Ld suly igaie Jomnda dalg ll (AU
Y ALlg 581 dal 1 a5 Lol AT a1 gl s sloas
il sl L oles 13 (V1Y) o3 Jem sl 2 gl gaudl ya
4 sglastl JIT alasdl ya

&4y
connector
) ' ‘ ; \ 7
0> (err }>( sz J>(ers >0

@'9 step4 |—=»| Steps »| Steps |~
B, |

connector

it ol dalaius b pma oya daat gl e o) pmey (Y1=Y) &l

|2 it ol g el Jlosil e sdaylap g 3ol e | |




Y.+ doon bl Aafail G el

Expansion Regions éug.:'d! Globie Y-\Y-Y

Jem e Llals 2l JLa¥l i ] plstl] 3lolie puts
Lalaie Jleriod (o Emay < JULI Juw oy e de gazma (o puaie
2 cemdy Lt U aess culile La31e 331 el Lagleg dadledd gl
Sdome Ly paic e ala JEo

0955 g Llg3Il yaa s Julaliiwess piagidl dBlaie oy
iy il Mss e s gio yo Gaslive Loyl dpuly dladie dals]
pedid Y Lgien) cule pR s e ol eole gamra dagy ¥ Gaslisall olia
T OV-Y) @3 Jen ) 5 gl (T 0 Eesendl g O ) Lo
s 135 Mol i game 2 Il Uaddl oy L55 (e J& 3L @3
g Ll sbaiial @igs Vg tdol il L aglia @igd ¢ dydn Lol
Ay el 380

----------------------------
L}

[operator bu

le U

I Ggladatl 0 Lo \Y-Y
i pplat i sus gl dadedl Aal 2 gy a T enllalads uogd
JLar¥ ] enlalazea g sl sl Jie ALy e alip ) elgl
AL Jhe ¢ iliaill edteLanll Hlels] o le callalaill alis 5&m,55




ol cullatases s iedaiWl Joo wulddas 1a.2ed

s ¥ kg ¢ bagle ol @i 0 @ydally (e Jelii 2 dgayn
Sllabie aiig abodt Juadll 2. bl cillalades slay] Sy
ol emall 2 gLty

@ 18] cplaziad el e LI Jondll el 23 agall oy
o] adhe Uiy ;853 doliifl ullatadea Yty 4i()d 0B oy
plazicdl el 3o (g g i







2500 )

o 20 bl gl | S| i
i e 8 i g § it b &1

MODELING A SYSTEM'S LOGICAL STRUCTURE:
INTRODUCING CLASSES AND CLASS DIAGRAMS

Ll syt gl Sl alld 6T s bV Y i
S ol i el A cullaladea s cpe CBlia N daladed 5y @l Lo il
Lol e Laal] sabe Hlda elial de gamme (o pllaill Jaun callay,
o Gl culSlaalt daliell 6101 Colino Yl Cauaty objects culifles
SlBMally Blio ¥ el Caliw Yl cillalaiae yelity (allaill 2 Lauals
(pualadl Jadll 2. BliaYl cledle Lbads g Lot )

iage yyal Lo gemesn allaill Wb uu aludiw¥ eVl oy
Joalarld allatlf Jo1s 4359 il nliSlesll dabinl] ¢ 13¥1 Colio W) Cauay
cgospadll aladll jolaill oy fojo CBlo Y] Jen ity Lagll ype¥l lli o
(1=8) @By JE 8l 2 g yan g Lass




Yo b gl A iaill Gaf ol

Logical View

Use Case View [

Physica! Yiew | Development Vipw

ALl el3aY 555l lips sill e g eill alaill jalaill ggim (1-8) @3 Ja
bl Lo Loy

What is a Class? Seaiuall ¢ Lo V-¢
sl wall e bl Wies us A sgans Loy pusmdill s
iJST) guitars el iatl w3 Lt Jeat cwbeng A dae 3yl e
Burns Brian May Signature 3)Uual! o dliasll 3,08y « (Ldicgs
(Y-8) @3y JEmill 2 L gpall «(BMS)

Y
L REY-
g .

toma AL e T Yla Jemiin S 31y o] (T-8) @By S

<>




Blo Y cillalaiea s alin ¥ @i s lbaill Blaill JEml falied

e Landly YUia (Y-8) o3 Jem il 2. all 35Ul Jea iy
o 8)liall s sidentity dsen (Sl las ptias cdazea Sl
dags sty 5 ylid Cads Burns 3, Of aedl of (Jla & Gle Lgsalial
FERSIVE W IR (P IES N JOMT=g PH P[RRV
iall 11a e g5 T Lay of ol BBl e poill 10 (e il ciais
ool yEall (e class

e Cabaally yugmintl oy Eaayy Lo s, Legh catuall J2m g
2 agyas ga Lals ol Al pial Janty g0t qpe il 4
| (Y-t) o8 J&= il

The Class Instances, or objects of the class
il 0 T P & R N, T 8

e} g i ] Lgatadlint 2l
Used to define and conatruct

s (T sLdd] ey 45, Ludll Ll il alladl] caiall By (Y1) @8y J&=ia
aaiall 1 Jleatuly §)lal eliles

iy i Lgaiead 01 BMS 3Ball Jea i (bl ols 2

e 50l 0 oS o 335 Ay & (B palg Le 35103 Caio e Wl




AR NCRNUR PO PER-H PN

LB S el Llaaien e 5L,V Sauall o il
ol instance Jofe Lol o Lad) 5 LaN @t cataall Jlasiowly Lozl
@b Je=ddl 2 ol ) Lhal Jem ds cllid caliall ¢ object oSl
.Burns BMS Guitar caiall ﬂ)L“cm (Y-¢)

state LILadl cilaglas teubaglall o fyed Catall Caus g ey
ol behavior sl ol wloaglasy caiall el dle Lo gt w i
Object aSlantl dagill 5 Enb joad La liag .l Blanl sia dac i
dogidl 5y gnb pag allaill yiedai B gAY L ena¥l e Oriented
o pad 313 Ml Lagmadl lglally o] pan @iy ¢ 5Ll
A5 blueprint i3 y&s L wifs LanY fastw 3l ik sall
Agilacol gy il

o e of (p€os (Burns BMS Guitar caiall il 2
G0 ety Lgtllo oy g 5Ll ois dagid sie fye ilaglas Caionll
S Lyl Lo g attributes Caiall [ail was cilaglall a3 Yl
e oyl Sobus s praualyg 3Ll ddest OF (- Sna La 18 0
i Gl yles Comy iy -Lasde Cajpall hsbiag 5l dasis hsbes
Lgae oy Al Litial] cldead] S35

oy 2 ikl Gl W el daat] g Lol asdl Jen A5
Oligael Leg (pailasdl icaiall Ula” -8 quall J) phall) caiall
AL ol A%y fin paSlind il eljan] A pamwa Caim g (ye Cakiall
Coirall esldens Jial! bl Caiundl bl aain itiell L3l e
laa 2 Laay a9 "albeatl s Ciaall gl 08 @ widl ], i)
(!




Abstraction Ay y2ed! V-1-¢

Sly Caaall (s Joon Jeanlidll e Caliall Cayyad g5y
a0 of o (JU Jass e o dads a5 (001 alaill daga (5=
Lt cLaal 13] cigal (BMS pyill e Sholad glo le sl o1 s
ot Jraldl Joal pailies dal] J) gl Jga (BMS wl)lid Jhe
s’ iy 2 caiall 18 Jleaial Jlon 2 ally aiial Saasll ola
daz il Al 2 Jentuues Cabaall 2a ol 13 (Jls DT e
p e el g Ol alol Jm S 3ga sl Jaiali Jles| oS
Adss Bl 2 lagll e s lanll e elxdll abstraction o sl

Cabuall doyad puadd ldss Joo e e 5,00 4l Lies
2Ll oLl aeltait Laigad 3y Ll 15 4Bl Lo slaie¥ly
zowei Burns BMS Guitar caiw sLaih dipe ) mon p A b el sl
Laplas | A i g o LASYL dleaicall sl Uy o5)L00 oL i) L s
s ol oy e Z3g Ll Ale el yid s mie als 13) ( Jolally
<laglall s1g%-| Burns BMS Guitar caiall L psma ool sl
laglad (67 Lanyg pacadly cdeaitl @8t Jie cdadt 3,L0al (e Loghl
Al Lo la

31 gaetll amsall oyl Sgtnn e Syl piiny Lo Ll g
e ot Ul 2y gl enbaglall e 3oy Lagn G il e
Eeal e S Dl Uad Lpud muiay d Legll j& o lantly do y gt
.ﬁLE:.'d\ Bl




Yo s gl D dedlf 241 elad

Lo ivail o dais Caliun 1 dalaiel dpaailly Gl Lasey Uil g yoeil) ying
Al g Lty ooy 6201 pbaill s jend 3 el g pus ale Jm
fa el Bl e da i pdgadl (g sims f Aol ppil] 30 3lsl |
sy el il 2l allanlt (s St Jemted elaglall il
el @B Ja T e Lagh! put Jro Ll (e allail

Encapsulation wa.da®df Y-4-¢

i genlleall g ailiadll Jrwld 2. ) S5l ol J 2
oo S aal el a3l e usy il i < e Lo Lee
.encapsulation ca dizlf @ JAlestl s gl g

LES rltiomy Aelai¥ gt 2 o il il Tummgial Lidg
bl ¢ operations ciluleally csliladl slyind ] Lales yemy <
A5 A aladaill e 5l aildaally attributes pallasdl e 5 5le
Columgill s da gill LSlentl omgill o susald] CAWIRY! 5 10 . Lesd
el pggin dagy «ELESI Ao gill g Lalai¥l oy lat 8 g
ULl ol e Jesd alf esbilead] g bl Lue Gl of ggiom 20

it aliy o e 30l e alad! 3,BLL ] 55Laly
oo Jaisdl ey« Lgaie g Lgaan g Lglo sus Burns BMS Guitar &3
5Ll oyt Jn iy Lgmn ooy ¥ il Lall L3l el 5peel
ladl e pailiaddiolis s paa J Jsso gl Sy ¢ Lpailian
Jia Tisns Ludiee 5yaT (ailinsn (95 Laks clghagin fie ¢ bl
Bumns caiwoll (ggtiog «pailuaddl el J] Loyl 480 el gadl
e Jeadly a5l @lall e N cildaadl ans e BMS Guitar
il Oy o )Ll il e G T ey 3 lall il




Glia ¥l illalaia g calie 1 s alaill Galaill Jeny Jlis e

L lmaly oy 5o (play el Lgonl iglee JBY Lo
Lo Lasyg clean catad S« n I cilabaall (ygat 1B el (ajall
iiall L ya g dalis Leasi e serviceElectries 2L ygeall cilaasll

syl pilestl Ja by bbbt s culodaall cadss Yo by Lasyy
et Ll e ol 20 do gl L) Lpmgiall u @Yl g g5 BY
Lass fiumy gl wllad e il Jauo L] o Lasnly Cataald i
3Ll Caiaag BALM AL esstl Hoa¥l e clglon ddasa) 3 lay
Lgiiio oy il k! g obbaatl o digmy Linyl (o il ey
Led] paldl Jsa sty

A el iy CGatal) i 459 thoge |yel Caalint] yimyg
e Sl s e AT elyiall it im0y Ll Ly S
P olag Al 5 d Ld eyt Lda Tl el clli cala Lo ¢caicall
JEodin L pall Lo ¥l s Y can il L lenll imgiall 30 iaa
Calo Y1 Jee duduny Lo Ll o pendl il o 9T g s
AUl Gla e Lls s

Bk goff aa lhadlf Jhil (58 LW 2 ¢ it Y-
Getting Started with Classes in UML
il ¥ W50l Ly diSm g Lol oMl iy ey L]y s
iadedl i 2 Blie ¥ Lid Ldes Lo 5, Iy 16 cdgll ol 13y
| o ol




Voo s gl L iedd B4 ol

DM J putia Jubotws JE2 & o le UML 20 Galall ouuyag
oo gV @cidill g9ty ¢ aicall ol e AeY @Bl ooy alud
s il (ggtimyg ¢ caieall Lggiong Il cilaglal! of adliasdl Lo
il pewd O] catuall dandy ot Wplll il eldend! e
(8-2) @By J= il 20 (g pana ga Lesm )Ll aludl o culidaall
it Y 1agd (el yoe aldaally pail sl Sawd oles 1
ill Sl dalaell o3y Layy 45T Glms o <ol ylo Legil 339 0ally
laglall el cLas] & yomay

Class Name [
Attribute £
Attribute

Class Name i
Operation §
Dperation

Class Name
Attribute |

Aﬁrihutg

Operation Jj
Operation |

UML )3 Jlasttals Calio (o yal Lalides 3yl asf @ais (£-8) @3y St

SLemt ¥ Laslas] @i ol elilentl o g Ciall el sy

Jradll & gomamdl 3] alla (e cpdiin (0-£) @By JEmill (o yay aile
cllees ilagles BlogAccount Ligus il caiiall (8 ayy ¢ 3L4I1
2 Joae 5l Liggus Catuall By «alladlf Loy diiionsen ) auiiiead|

Adigde 2. addiiue Lol culagles BlogEntry &5

Blogccount [

&

a5l 3515] st 2 Legyle 3 ,a38) @5 calleal] (pa litia (0-8) @3, Joud




oW lladaieg 5 s YV @ alaill L alaill sl o il

i bl Jaadll s il Jrelill wlbalaies Joatoos
Lae (Calno Y1 edbiie) @libteall Joe i el « blall sl
Alaill s e

Visibility jaa 31 ¥-¢
L’ll MUL:{.:\} ‘L:‘I\:LLQ.C. L:)__Q Lg‘)\_“ﬂ_‘;.‘ JL\ A:I-.\ { ;1:1/\“ { ;1.::1"1-1”\ { :1’:%

oy s o) visibility G530 Jleaialy el s @iy S6 53 Y1 (Bl VI
@iy D500 padlied 3ubad siey (Calia¥ clael JI ool @lssza
Bl ¥l Julsm s g caldaslly ailasll 1 Jso ol Lless nSamill
a8 2 "G il 1 Gl 1830 il asgdes Lilee alyasl
ol aaatll 2 5u e e A5 Corw (e ibaglall e Uil
Jariind Lo 33\;3 (\=¢) gq:é_) Je=ddl é:uaw}.m lags UML C.)j.:u
S Bl Ty esbidaally atlaadt J] Jso sl pmmill 15,01 el g
syl piie G Jundll 2 "packages ajodl wud ] pail) Caliw Yl

(il Lol 3,01 e @laglall fya

Public Protected
{+) #

{notation)

S AV il dgun g S S AT pualinll Jguay B
pﬁﬂ*ﬁ Pwt”t’é

UML 2. Zatizel) dagy ¥ g0 cubaiaa (W-4) @03 &

<>



Y.+ B sl i ineddl & plad

Public Visibility jwelat! Jagy 1 1-¥-¢

L5 11 o @€ eJgamplly LonLons 388 5,01 Lol e T
lail) a dta o) Ddeadl of dewa sl L (4) 031300 sy Jleatiadls Laladl
Lale Lail e dilae T isla (po il @i g (V-1 0B Js A
3T cais 6T e L] bl Jgeo sl Lol

" packagel |

BlogActount v
Le* e "g +publicURL <% - :‘:~ ““““““ -
v ’ e al's'leth&d{)--.:-...f/ ClassinSamePackage
; : blainalbote |

e L L L R Iy
-

ClassinAnatherPackage | | SpecializedClassinAnotherPackage

RN T T

S eyl

e

C.Sj.u.“ Jals s L“gtz’ V¥ ¢ alad) 451 Jleatals (v=£) ‘63) Jr=w.
publicURL Liwlsd!

s
.

(:).A

Lale Lgie mopmatl] @iy ol enlilasdly pailuasd! de gamma o4

icalad! dgatedl allng .Caiwall dalalt interface dgalglf slinb carall 2.
oo bdlaxiaaly Leat] Ja )1 pman Al sldaally ailiasall (e caliall
Caisall ea oyl o Laladl Zgan gl O gy 12 Yl S
2yl (Ll wgll crag am el JI (3 31 Blio Wl dde weiad g0l




Walio Wl ellaladie g Blio Y1 eyuds taliaill alailt Jem 1) i el

waiall Jleatol oy

Public Attributes Jrelal) (adbadelf
| 4omsll asian s pie Ch sty Sialall pafliaidly rlecall ugall ca Joa

| altsstt 30 e call pablins iy« Ralall aSloait Jlasid e e
| eatsin Jud claa bl e g yall 0390 (n golldl (on i Y ity (g pa3 fie |
| ol 2204y atbias] alideion 5ol 308 o ys dangiy
L ottin ot Lt s (it ialal) bl ol — sale — sl ey
: Ll Leo bl (9mi Lot 3 Bale Lo lad] Jlasiaal Joid e el valsusnlals |
| 81 ol ity il ooy 30 5Bty JLarioadlS LgionI5Y constant sl
e catsitien Joat Gl olinil e g (Y Loyt (¥ iyl e las
Jooas ("Attribute Properties ailiadd! cilyes’ S| 4 1530) readOnly Jda b i,{ a0

i Ematl gt o oL 3L e a2 sl 3ykaih gt Y (Rl

Protected Visibility jatesmall (At )01 ¥-¥-¢
5 () 3l Jlewinls Lreod] slileall s pailiad] s @l
Lo bl cubylaall g paSliasdl e allaill Lad 135, 5l esat o
Al ol deatl g (oSl iad oy 0 103, 18T 05208 Lgigat (private
515 e Crtaall 515 Thaoe Lo g yuanll ol Jf o o8 (5mns
Vg i )3 Il Calisa ¥ Gyde il ¢ya il g cataall e Gyl
3 Y A Bl b (e el oo lind] ] Jsiosl] i mn
(T lay 2 al dajondl udi 2. GBlioYl olea ciles ¢y il




Y+ fom gl G el Gl el

(Blia Y o inheritance &1 el wilaMe e cilaslall fo doiall
5yl Bl oM pla w21 eodl A5, i seal o o=y
Cigyell caall 2 Ldae of Tunls ] Jow ofls (specialized iawmzl)
bl Jales e Lleall oF oot clli i (193 ¢a (base alea¥)
o Agleall of Lo ladlolia’ « Joall Jie frasd! iyl Sleaioad sy
e Y St i gt ol eyt il Gl et S35 50uae

." PAJ:L&, Ja-id:‘l:ﬂ(;\-d LPJLA-’:M‘

packagei l
Bloghceount | . X
,.--"'""";#creaﬁonﬂate 0% D N )
/ o122 aMethod]) w - wm == -* » 1 Classin8amePackage
Xi i YT
e
‘ l
1 ]
L
‘ ' '
package? | i ;
' 1

ClassinAnatherPackage | | SpecializedClassinAnotherPackage

alsY) o] BlogAccount Laiall 2. methods (cldec) w.la Y s (A1) @3 Jem iy
.createDate Lueod | Lol J] el o dia 3 Al

(hud]

| Ui 1l lcatl DU e Mt 3 Ll gz Lol Zomaydl 1) gl

&

| i sss eyl i 2 ,aT ks el e coieall 2 uamdl 5381 ) 0 |
l . ) an ]
| Lealast @ g Lo Bpajon g Tuama ol S sl Sdlem] paar Baliag ;

| aslall gt 2




cabias V1 blalades g CBline 31 mads talladll LAkl s 1) a2l

Package Visibility Jaea yoxdt g o4 ¥-¥-¢

piig ¢ tilde (~) " 30ty Sua i Jlantanls Luapondl £330 dpaad @y
Lraadl 5,00 o cililaally palliasdl e Lganlal wie duajantl 43,1
2 el Jaladl ol JEm i b5 it L ia L] 23,01
pie 7 yall lilaall of cobiw bt L33, Leisma A Calio ¥l auss
gyl D 1 el

Lol ¥ Teagn 103,11 Jlawiaal e tlon Uasea 5uel3 gl
st Ayl udd 2 s ¥ ALl o S vaiiall 2L dee of
2 sagpas ot basm cldeall ol Lol el b5 J] 3y dilis Jgun !l
Sl dgo ol Loyl myla Sl OBl adaties Wy (A-8) 63 Sl
Coliwo W ais cilem 1] s Lads 5,01 @ld cldaall o7 (il
2 Gaiadl Lyl ugdiy (lee S dn 440 Lgie 7 pall caluall (e &3
Caliol Jihs dai Llawiond syl Ghle 5 patlond e garma (ye gyl
el

<131y ciless Calial dajon mrewaly ced 13 (JUL o e
e Lga it (93 on o Eals Blia ¥ ull o enbuleal! Jlaaioa 3ale
53 Jleninls csbodaall LA e oy pialll AL wlide caltaitt 3L
2 iaglhy ol ca o (- Sogy Aajondl 20 A la s (gl eyt
Aale 13,0 Jleainly Lgie g oty Gadatt! BLY Lolausd) Calin Yl

e el e ] Sl 25 ) eoldabina” 1 ) i
LY Jia poliall 5y whml! @foond Lo




Y.+ oo gl A Daill 2k plad

~ BlogAccount v
PR el "g ~gountEnteries(j- 4 ) RSO,
/ ,+~ [~ aethad() - == - - - 5 -‘;/ ClassinSamePackage |

TAY

X

IS IS .

[ packege? |

b e

ClassinAnotherPackage | | SpecializedClassinAnotherPackage

Jie Lajodl yudd 2. Caiio (6T (e countEntries Lboaadl sle il (S (A-1) @@ J=i
BlogAccount caicall (515 iyl g (e of ClassInSamePackage ol

Private Visibility juoedf a9 31 £-¥-¢
v inal il 25,01 uluie dade 5T e Tl 43,1 AL
ERF A ENENIDS PRERLE- £ 9l Lo lal 43 | JESVATIRNESN Y
Adaall T Rl o () s oy laaiaaly Lo @y 51
1y e imo bl jmliall Lo (ggto (3] Caiall da 38 (S
esldanl! sle il of ol ailuasdl 2 553l aliled! Jleainls

(1 m8) @By JEn Bl 2 (o5 pae 50 LeSn ¢Ruo Ll




s Y1 cillalaien y Caliaa s zallaill Akl Yol G i

:mmhmﬁi [
| BlogAccount | X
ot '*'g - NAME e« [ Dl AN
Y / " aetnod) -- - - - - 4.7 / | ClassinSamePackage

packagel |

- l‘""""""‘w-

2l R R i

ClassinAnatherPackage petializedClaseinAnother Package

i
.

2_ LY name La Ll Lol ] Jguo 53 aMethod Ly ydalf aubaiadt (V4-1) 03 J&=i
gy Li}ﬁ-‘)“ Caliw Y L.é)']‘ t*‘-"al‘“: Y yEal (BlogAccount Caiiall jedd

Aame

Yidee of Ll Cayyal I Lol e Lnladt ins 3 wss

N ES PN PRSP V- PR DIPS A UV JUPIE PP IR
| i3 Jlenicet Lty ccoms cJlantiea¥l aSlity 8l gutin pma sueld ullin

| el daza Lgd] s bl Jguso bt Lyt @iy g ¢ paafibuaiell Lialinll
J oo i) Utodly . Loiail 5l 235, g3 Jlaniand M3 (o il
| Al oLl pa caieall B Cnls 2gmyliie ] dalad] wic o saclall
| ROV DI SPEN TR BT I VS UM I PR & N [ PR O S PICTIC I

of Lol pailuasdl (el Lo dole ¢ uun J€ndn Laal| da gt iydilenl]
.:\.a\.co_g.&:\hid:_-i)su&&.' ¢hgama




LA NESN TP P YIS

bt reaiall Al -
Class State: Attributes

U Jid it cilaslall e Lige cainll paiload Jea 53
L gy Lol Chlin¥l datadee 2. (ailinddl ola i ofmany oilen
aSbaanlly Caydd & ccataall Jubaiiius 2 Lay ol adll A
calis aa association isol, Ll e lgy of cinline dueall L ds |t
igladi @3l (VV-8) 0 By Jem Bl 2 (jngy an g a bLass (i

ol Jadll 2 pnyl Jemdn cles, a1
Aol b glinline Ldals Grw 3l e oM eV s 0 gd ¥
o e (g4 sSignature L,,«{éy JAY e dpolall oemy L dale
23l 5 Ao Ll ol 0T e oL il Lge gig Lganly L
035m0 5o Calall 2 Loala3 ot 55 Comy S Lga@si (e s |

An attribute
by association

BloghAceount ’
Inline - name : String ,', )
attributes 1 * publicURL : URL « enteries

Fl

r.d LY ]
Viﬂibiliwb] M&me'l' | Type |

gname Ll (ol wasd] e BlogAccount caiiall (go-tiamg (V1-£) o3y o &
O A | il dacl g F:y_).xii enteries Luslstl J] Zals Yl  publicURL

.BlogEntry 5 BlogAccount (yiiial|

5



3l ellalaie g Bliw Y1 @it allail) Galaitl e 1 Gy S

Name and Type £ g9 aw™f V-¢-¢

Y sl by dagama T (e dpo Ll el 9l 0 5y
calisy OF Emag aball Gudt 2 @e¥l Gudd Gl s 050 o e
callaill 2. caiiall Ao o ddss Ao slaie WL izl bl g5l
Sl oo i Jia ¢ Liitan L] il 930l (950 e ol oynl
Mae¥l ¢ 93 Ve cprimitive type L;ES\.L.J-\ il #1557 asl of «String
Aels 431 2 int i n

name iy Ll (e gyl @5 (VV-8) 0 3y Jm SN2
ol 20 (=) el s pdl Jlasiowd U5 (0) o Ll a5 01 Jleaiwly
A e bl Lge gh ugasd () s geall (i laaill way @S9« (aBgall
o alinll 13,01 L entries 2!, il La ity . String Caioall
A2l a0 Gl e BlogEntry caiuall cidlie cpe fade Jicl

Choosing Attribute Names _ailaadel! ¢ baiol y Ll

FYEC P PP DUPISEY ST PUNNE-ITE NV IO, (S RV [ B8 i SRR,
§ e @ Ol 4l cajodly ol Vg caluleally paliliasell slead jlosf wicy §
| ol csbaghall oy e 1,35 iglona sail] cya ¢ satliasl Lpawid ey . oaal) Lo |

vl Lot |
el L30{ga (pa EoTS (hatomn oma s ARV Catuall Lome s die ol Jf Zalen)
oyl Jlaniid (5L (ag ¢ Ll 2312 TG0} 0l 1 alshy oloda oY Jostad) |
| Loty (BlogAccount Jfie ¢« aliw¥l slowf® Lales feo i) upperease sy0 < |
| Jsadlt Jf il lowercase Li_)...xa.a- bpthio By Jlasiualy iale Lola aja o
‘ (e et |

(\\-£) o3y J&s 31 2 BlogAccount Caisall oa s LisyT 3]
i il e U oy e Bpi 4y B (el ipd] 2 Lol (ot enin
(1-1) @By JUU 2 L gyal




¥, suaghl Lol il 23S ol

Aol 2 2l 8l Uailgy 3l inline paSlasdl (1 ~£) @) Jlis

{ public class BlogAccount {
| 77inline e GIIYY ~& JUELY oy

private String name;
1 private URL publicURL;

/1 entries @ sUaall A5 ) Sl dawl gy 330,40 PN ER]

private BlogEntries [ ] entries;
..

| B

Lalar Caieo 2. inline coism Ul dme ys Agden oo il 5ll (e

Caiall § 9l cyo Lol Y9y Aliabis 3 yoma (8 MAME dpio L] ‘BlogAccount

URL Caisall 53 ¢y Ll (5L o publicURL i walsly String

@3 ) Asl il Alawd gy Uale LY Julis Lueal i entries dpelly
(ualnd] Jundll 2 Calis ¥ o culdMlally el il ddasa

Multiplicity "@AM! v-¢-¢

gl By g (5L (e il i 1 Uil 53
OsEmg tlge sl e A lBlEtl o sue (T Luslad! Jial O (rEman
ey AITAY L8gaian Lel Lol (e mpatlly domeydl 2. 12
g (s ¢ it Lo gaont Tuled Lo Ll Jial guionty 2
2 ogrra on les Lae igm| 5 ailias g inline ailaasdl e
Y1) @3, Jemall

£ 1 * BlogAccount

- enteries{ordered} | trackbacks - Trackback{ * | {unique}
-comments : Comment [ * | {ordered, notunique

BlogAccount
- name ; String
+ publicRL - URL
authors Author]1..5

u-\.a.c.u:.” u.a.\\_laau_‘.c A.t_u:LanJ‘ MJJ.U.! A_A.Lt:ud\_‘_—:_de_uJa.ﬁ (\Y-¢) H-Jd'&_u
.BlogEntry ¢ BlogAccount

<>




Lo ol alia Y @uai sallaill Salail] e H o il

sy )V mlad ailaas Jgo ((VY-8) o By Jea A2
Ol o gama G4l authors &_osally comments ol 3 dadf 4 trackbacks
trackbacks (e Il i olgy 20 (%) ezl 3y su o .l Siles
wliilen ;e sue T e el e bigiad o (55as 44T comments g
il g2 authors w5l L oT.Comment ¢ Trackback ¢paiwall
L ) oy (il (a6 530 Lo e 55 LY ol iy g
lies

caiwall gy dss! ) b Jleai by il entries Lol el L
die Ledogied @ igaaaill ot o® BlogEntry caiall g BlogAccount
Cra ol ) oy le e 3o gl (F) Lysuaill ey sy Aol adf 2L
2- BlogEntry oliles e sue &1 n)33 J] BlogBEntry catall il
339 ol ) Laawil iy BlogAccount caiall a0 entries i L
2_BlogEntry oil & | <5 dal iyl ) 4l Al , 39 Gy lall uie
ladd uslgg uslg BlogAccount ¢)ilesy entries duwes Ll

entries 9 comments o trackbacks afl_wazell )i l_uui da M
il palaanily Gl Lsaill el 33T Caum o gl iolis] sbieo
@ (== (Trackback caiwall ciliSles (1 sue T trackbacks duw Lol
GAe 30,8 ddall ool .L@.“d:..unique B8 dgsuad! daw Guday ngl
foud s J£m 89 .08 g5 all 2 Trackback (5Lendl pudi )iyead ante
(o Sl o Ly LB (e (6T Bigote 2 Liagath oy Y L5Y Yydas
(L9 all) LoSlall ey watin W ¢Liiliy g ()0 Ay 9ull pos i lg 350
| dalaie jue Trackbacks




¥or s sl ol A el

s T J i 5y Apaanll ol pallaaidl Fes o5
sodadl dnsall degamme 2 (laall udh sty W als La sy
il Jladl o Less (BlogAccount caiisll 2 authors dwlall,
Boyd Lol Lgie 7 yuall BlogEntry caiall 2_ trackbacks { s lsl]
BlogAccount ¢ Slenll Aa L aleaa] suiod e dae 10T eSmug
S i Ui e d Sl T e tnaline % ek o
Zho el ausd Lo, T s Yaeudt de Jam alil clenll juah dusd
«not unique s s o ddwall Jleaind J] Alalh zlimis )l psmill
BlogEntry caiall 2. comments duslsdl ra clls of Lags

cordered id yo Rauall 4 Lol Looatly Lalall 5,59 Lacall
Lo Bl Leaseioadl el Blentl Zlad (3usy® Lgisso aute ] Aol YU
danll Jaai by 40 0353 of | BlogEntry caiwall 2. comments
i35 Comment Caiiall califiles J&o o it Uil sia 2. ordered
519 BlogEntry | Lgualus| o cl2¥l e £ag ¢ sima Gy
Mo csaad cufd Luals Jals lAlERI 0 i) paly @i ¥ ciss
Aoty 15 e Liall asiind

Attribute Properties yap el | Jif juta ¥-¢-¢
iegamme s (Aledl g oill g wgyall @u¥l g &350 J] dalsWl
=l o @l Lo ol ailaddl Sl Leanlss sman @l jee
padbiasl el pd Lalizll ¢l Jalemll Cai ol ) (30 02,00
odt sy O] Joil Liimay — lassll s Hlb] mils pemy s




eV ollalaira g Calie 3 i albill S3laill (o, 0! i i

Lol a1 il Jnd¥ ay - oo aluiia¥] 3500 oilpull
readOnly dais 5el ,all 53 ass i d el

8 befs i st e readOnly daas 3ol 81 5 5 e clds 13
oy Lo Lol dagd judS Sy L ((VY-8) 03y & BI1 2 (o gyae
G JoY Lasasd

-

sl map o ContentManagementSystem caiall Gl <5 {3y

3a Lus ccreatedBy Low el final L0lg i wall cllac) @i Lol

(Y1) 63y JELI 2 o pms

ContentilanagementSyatem

- ¢reatedBy : 5tring = "Adam Gook Software Corp.” {readOnly}

dads 5ol yall 53 pa g o]yl Lilg] Loy createdBy iuslidl clhae] S (VY -8) o3y J&nd
sl sl 508 Al dpa 3] il (ySnes ¥ <2 readOnly

il el ey dadiond LY gl bla 2. L8l Lawall ] Hlin (Y-4) o3 Sl
L yae Al Lo 3ugall

public class ContentManagementSystem {
# private final String createdBy = "Adam Cook Software Corp.";
[

[ oliad) fracaii UML 2. (il asdl e 5005 6 80 el e Ilia
£
[ «redefines Loyl salc| csubsets i )2 4 g gamme cunion slsSf i Jl

Sy ! Latizel] @ljpell 3285 chmg e Jguanll .composite cus yig
.UML 2.0 in a Nutshell (O’Reilly) caliatf aaly ¢ afluasd) e Leaydas

R R SR

<>



Yot sammphl i daill 2a) @l

wadlaxdl J3l5e Inline dsl AT ieall padband! £-¢-¢
wEal ity

Inline Attributes versus Attributes by Association
Siiiall padlias o yad cnilig Jleatiols Jilalt Giogds DU
(V8-8) @3y JEa fll 2_db g yall wileslyilly CaliaWl das Y

AnotherClasst

AnotherClass 2

AnotherClass4 | AnotherClass3

Jhastioady Lg 1€ dnis g p00 (il iad L _iuwas MyClass cai wall (Y E-t) p—é_) J&= 5

3o L colanl, adl Jemd e palloaidt (e @i Lesie

3yrms 1 pray Lo 3o dadazell preay (VE-8) @8, Jem i1 2 Sl
o S sl Bl Yy alaia¥l gygs clldg canlssly Sl oda Hlglsf
Jits padloasdl ayusd wie s (pual il Joeaddl ] i) Cali oY
5y18] Jeeuls L3 2] dalazell ey cinline coslody Cotall Julaioue
o B2 (mgpan gb Lafo (3 Y claglaadl LaloYl sl e

(Yo-¢) (c:é_)




LYl eillalbades g calio Y1 @aads spllail] AL e, 0V 2000

- anotherObject4 : AnotherClassd
- anotherObject5 - AnotherClassh

J->-1s inline gl by MyClass caiall Tosedl yalilwasdl yoy e (V0-1) 0 B Jen &
waiall Judaiiae

M e gl inline ugbwly Lwoladl Hlgla] cnm sLma ¥l ¢f

s ool d e 5 Lo Jyo s Lasindl 2 5 s dal, 1

ot el olal i e al aia¥l 3 <o 5a inline palloasl Jloat wf

Vs Yiewt vl a0 4ignd (g, > Y1 Gl Yy MyClass Cai el

el W g ol sl Bl cilen y al yglasy datasell e pleaal]

63 ol 3l 03 Lgisn] cdalasell e 7aub ol ool Yoy
ol dalaia e L Lueal [2ea] gens all B)sllss

i i

| il s "t Bl a9 ooy a3 25 s Ty Tyl Il

l“" A
J el s of (Lals 2 String caiwall e cinline cagl oM Jlaar ol ol
ano

(input output) io Lsj=t) 2 File cale caiialles Lol dmayull L0l ,

Lol




T basalt diedt AAd ebad

Oildaalt scaiualt Olbisaghu 0-£
Class Behavior: Operations
o Caiall dlasy of yEoes "What 13le ol cililes Caeal

S 5T el el 4 Lo g THOW Ui’ 53, ally ]
Sl bl il Gaey e gshimiu caiuall Gl 7y gl o]
Cabeall slies e gama e camg aleaio Leity Lleadl J5a Lo Jos
Jleel dldd 2. ey caiall Laigiog il cbisssloadt Jalss Jodi o
L 2l elimsl ol aa Layyg aiall (ol ias Bla
caiealls
il g 3l Y da lades  le UML 2. ol dlaadl sgosd @iug
cvisibility &30 35a (e JBY Lo calliy o231 (signature a 340l
clyial b £l glasll uig33l parentheses () Lolg2¥1s cname @ ol
Less creturn type dlesdl plan sl £559 « Lgbany aliBl Ly lind parameters

(V1=8) o3, JEsidl B agrae 5o

BlogAecount
- name : String
+ publicURL : URL
-authors : Author{1..5]

| B

An operation

Fd
Parentheses N
Visibility Name for Parameters | | Return Type

7= BlogAccount Latiall J) (addEntry) supao Ldee dobis] ol (VInE) 03 oo

BlogAccount Ligull | BlogEntry ciliseus dalialy SN (el

<>



Al Y Slalaiay e R saldasld gﬁ.!a.il‘ Sl inaed

addEntry il oy iyl @3 c(V1-8) 0 3, Y AN 2

oo Lgdde Jaadd olal by T cdla®i 3 g 2(+) Lale D300 Jlasialy

void Lgaleyl go5 oY Leud 6T pan 3 W oy 32508 () ulg3Y1 58 1)W1

vt Lgiga] (UML 2 Lalal L pmco Lilaall ol (1550 a0yl

Aygus Aalus] Lileally piayidy 0¥ o 106 Lgigso (e i Ay

B3t 2 s g Wy <t (BlogAccount 4l Jt uoas BlogEntry
Jadlly Lgialis] oy Ay g0 3T djal iy oLt

Parameters il s-iafy LAY V-0~ ¢

Laleall Loy 5555 itl calaglall tpussil el ial Ll Jost o
el o ¢ LS Juaw o Lo Loguindsy alai] oo Lgiusn el
e Jl ails] «nu BlogEntry (Slems Lajugad J)| addEntry(..)
(WV-1) @By JS=801 2 (g yas 9o Lass (Dl

BlogAccount
- name : Sdring
+ publicURL - URL
-authors : Author{1..5]

+ addEntry{newEntry : BlogEntry) : void

Lmayy ade by F ope addEntry Ldasdl Jf asus yralyly Balis] J&S (VV-2) @3 J==b
Liyent Lyl addEntry el 9 Coyan w89 e tcar alf fia
JBlogAccount Ligul! L} Lgslis| Lgde BlogEntry

Js il 2 addEntry ileat! ,—olf newEntry yiel Ll =i
JIV! e img Lo dee ] eyl o padd Ui Ylie (1V-8) ©3)

N




Y b gl ds el 2i ol

caiwall g o newEntry yial,Ld il 2 halyLdd bt g5l aguss
Sty Luaadl J) sl g el yls o i s 503 ¢ £ 0y BlogEntry
OVA-8) o3 =8l 2 oy e gb Less cilalall ja)y Jlesinly Lgiu
Sl A Gralldletye 3 2 dlaywdl 3ylsall e cilaglall e aojedl

.(UML 2.0 in a Nutshell (O’Reilly) ol

BlogAccount

- name : String
+ publicURL : URL
-authors : Author{1..5}

+addEntry=[newEntry mogEntry author : Author) : void |

Ll oYy (newEntry) RS 4.—44__94.}).1.&‘_)‘..—! s Sl BLeYL A~ o3, (== &
Lo] M s An gl ois Cales uusd L.:.a_._v‘ Lilgnasg cdigual!

.author yal,Ld!

Return Types § Ly £ 1931 Y-0-¢

Ll Leall 355 g5im < Lilyialslog Aulanll ol J] 2L,
() Cragaall opibadil! jay aas play ¥ £ 53 dpusd @y pla ¥l g6 e
Lgasyiw il dagall ALl ol suog g0l cidaddl adgi dilgi 2
s Lats (Le il (e (LS of ruleal lily p53 Oleo elpw dulaall
(V-8 @By JEndll 2 g pas

BlogAccount

- name : String
+ publicURL : URL
-authors : Author{1..5)

+atidEntw{newEntry BlogEntry authiar : Author) booiea

@ 13} su>iboolean unhu Hr addEntry ( ) uleall UY\ S (\‘\ £) oy Je=i
N al oy Gygull B8l

<>




Blio W cillalads g cblivo Y 003 :allail oAbl S I ia i

drdia (re el e gl Yl £ =il dolg el wllia
caiuall g05 0 a sgua Jdie LSl Sl @i g .Laiwall constructor
st bz ¥ lld e Ly (4l Tom i dclals 4 LByl
o2 JE= Al & gyan b Laso (e (52 B wcdall pla ) 6y
AY+=%)

BlogAccount

« name : String
+ publicURL : URL
-authors : Authorfi..5]

+ addEntry(newEntry : BlogEntry, author : Author) : boolean |
+ BlogAccount{name : String, publicURL : URL)

« BlogAccount Catialf ¢4 Sl_;a.n Lt BlogAccount (..) il g (Yo-8) o3 Jenis
Tre J&ndy dolaf £ oi HlelbY dalon uon gy Wiy

Calual e isatlud] o o ¥ 1-4
Static Parts of Your Classes
oab Lies (aliw¥ cillalbies aillal e 2aaGll sia <Y
aleall (357 Leie 1 Lesly] 381 lia ¥ culjue gl e 3,83
static Lsolu calall 2 dualadl of
o9 pailaslly b lealt o 2 UML 2 oy il o 2
83tl] (inn egd e suelaally Lisslu e eat (L Lgrwal Cali Y
s gl il il sl T il 35308 ]y daill i (il
zo+-A BlogAccount caiall e gy a05, 105 ¥ ’}{97 Ly sl
A¥1-8) By Jmddl | il ¢ Jumall 12a 2 Ll




Yoo s pll Ialiadll it ala

BlogAccount

~ name : String
+ publicURL - URL
-authors : Author{{..5

+ addEntry{newEntry : BlogEntry, author ; Author) : voi

daale Llae e 9 Lole alliad &MU e BlogAccount Caicall AU (Y1 =4) <3 J&ad

&1 tiasle BlogAccount caiall sldae 5 Goilias J2= o Lasg
1hay caiall cliilen, o edlifies oy S g8 «non-static Ll 2
@ dols e Sle Juaz=ww BlogAccount caicall fe oSles (€5 o7 L

Object account! is created here Object account! is deleted here

E]
1
1
1
T
1
1
i )
; publicURL }+ = = = = = = s (X BT e
-—— Fay g3 -2EN
i authors - j"_‘u.rﬂ-.'.sw o0
\ -
: addEntrdd.} | = 7 )
‘ i
) ]
1 ]
Ohbject account? is created here Object account? is deleted here
] ]
] 1
E account? : BlogAccount E
s s
L] L]
E publiclRL E
¥ 1
; ;
H addEntryl. } :
5 E
Start System Execution Duration (Time) End

[oA ) AL ke 3 2

4 Lusladl Ll account2 g accountl guliasd! Mo glag (ggiou YY-1 @By J&a &
calwall 2. Lgie 7y all Usslull d Ll cilidaadl 5 paliliasdl s

<>

.BlogAccount




lio W cillalades s Bl V! @uuds tablalll Elailt Yo, 01 ds ded

i el Ly 2 yLie Cabaall LSS Jo (e Bt gy
lales g Gailens dayy @iy celdy Sigua ey Lo Liee 3T Lnls
T sl (e ol et sl 3500 LY (pSms cdnd Calially aluall
Ll alileall 5 (ailuasl mowal Lis e caiiall e Liida oiles
uda
Caiall il aale Jlatiad Lia Jalet Lies) JU Juew -le
ol Bles Laal sl L aus M L 3,7 13 «(class-loaders 55 aall
i:t'..::uﬁ shaall hs Xiio J&a Sug allaill 2 il St BlogAccount

LQL.: Aaall i dayy e 3’4_\ watall el i sla O 9= ?..\:o
Oy cdawdd BlogAccount caially Lglayy @i ccaiall b il

(YY-4) (a:é_) d.é;\.&.” :2_.'.. U9 p2a g Less il i‘:,AL;. uﬂ:db

BlogAccount

= name : String

+ publicURL : URL
-authors : Auther{f..5]
=accountCounter : int

+ agdEntry{newEntry : BlogEntry, auther : Author) : voi

@i {UML 2. L=l Lol wazalt Uas Ldeall o Lo Ll cumd puss 53 (YY'=£) 03 J2
Al sl g aliay BLais MY accountCounter Ligalwdl i il Jloat!
BlogAccount Caiuall (o iadid] oliilesll

Lgialy ! accountCounter bl sl sloe drwalsdl zlion
el @§ 1l BlogAccount caiwall (e wpua (Sl ol s L] e

iyl I i bt e sl Lgils accountCounter dus sl e

<>

N



Yo asald aiadll A el

Ol Eaang BlogAccount caiall wbifles Jes ny Lgia sy i3
Ave-¢) (&BJ J&aﬁd‘%_ww}é\.&_é:

At bl § Sieaii!
oy . P ALk A hemadi hial! | giad whiealt wika ao
N _‘ﬂ_'dg e SR cibaia S S Al 385 Ay i
AMERT AT Ay i ~ ~jaccountCounter =0 v = d .
3 o - L}
£ BiogAccount Class., ” :
H ‘J ¥ e . Y LY ]
[ 1 3 & []
1 L 13 4 L ]
aah ;DN ; : 2
; P’y
accountGounterz1 | : o e
T . : : accountCounter=1
. * M q =
Object accountt is created hers Object accountd s deteted here H
L = i [
s : ao?ou:nm : BlogAccount [ i"‘ accountCoynter= ¢ 7
b : E Eo
b i| publicURL ' I
' 1 ] ' 1 1
P : : P
P [ authors . P
1 ] ] 1
o + | addEntryl. ) | \ P
1 ' ' ) ]
] [] A L] i
) 1 ) 4 ¥ ¥
) . \ : I [
L] ¥
L] ¥

S - I {
Aaad 2} H-" - :
mouln:tc,ounter - 2 Objﬂ:t muﬂtz is CFM hefe Objﬂit Wﬂﬂ i_s *lmd bﬂ‘e

; ] v
i E account? : BlogAccount o
: : P
; ! blicl: -
; E publicURL ] :
E : authors ¢
] T " 3y [}
: ; addEntrvl.) .
i E ]
Start System Execution Duration {Time} End
(et s a3 53

walides ¢py 59,5 due accountController Lisoludl Lpwlad) (30 (Yi-8) @8y Jem i
Ja 1 Ua Bl BlogAccount eulifiles saay lais M BlogAccount culiiles
L]

<>



Bl V! orllatazea  blia T @aads rallaill Salail! Yol iahed

ML Jeamy (il it accountCounter iuo sl cales 13)

sl e dy i old B —le BlogAccount il & (| =
BlogAccount ;iles Jes oY :123)&&:1 aady o3 s g .accountCounter
Oa }’4_: accountCounter (yo 4 Lwolodl Levuill Eauaty da 85 a9

3 @ 13] (A mmall 2yl SlEall ) sl e B asl Al

Breill sabsia Al Sl J S5 asa i sl accountCounter

1ML e aide it 1aag copad

The Singleton Design Pattern <o gd! Judiad | Autquad Jaed

ek i a3y il clleally pasbiand! Jladic wga yaT e Wlia
L oL ) A apansad e (o laatinly o glf A @uasaill dael
aomlg oilem L] lesnaly albaidl sliom 538 2 LET La catio fgb (pa dalil donfgy ol g
i 3 e s ol S g e T gl Lopapell Jadind cdai
sty SHLE 2o J o3l amill iy 4 skl simlh oLl ]
(e i€l elaiil Head First Design Patterns (O"Reilly) alicall aanl y) sl Llee
Cogmsll S @paid dae

T L Boladelf 0 Lo V-2

e Pl o Lo Jso e L0575 10 Jadll s Lil a3l

St Less ccBlio ¥ o ailBMe da g o (o g alie Wl cillalaes
a3 ! < tomplates o lpall Jia LYl oo Laniie Flga s i
CaliwW g ol eil3dle Ludasi @iy Adlas yisal allaill qpedal

ekl Jaatl 2 Cdigall g abstract iyl

<>




*'3-\.‘&-3.“:.::-:.» .“:u.l\q.h::

Oy tallaill 2 sl cliSlesll g6l calioYl daladea yglay,
o yeli LW csunda iasl® 5 glaiss Siliilentl cillalaia 2. 410
Gilly Lt e clilss Jea ki Gle Juand! Céjwhé\.has"c.yaj
illalades Lglaid (s - Jub il By ol udys Slelb] 2 5uuie o)
codladt Juaall 2. olSlet)

cildabazell fye £ 90 o composite structures i 1l (<=l dl ol
context- Glecdly 5,515l ol M collalaies 2 all Ly oyt eay
Lzl el caw g @iy aliydl 2. patterns oLV g sensitive
e okt Juadll 2

LA e callaill 2 At Calin Wt el g5aue danaty alall Ly
sequence and communication JLoai¥ls mlull callalades oL 54
wllabades 423 OF e 2 ¥ ong cdlaladl (o a3 3l diagrams
Jadll 2 Jlat¥Wl el balades daid @Tiiug aabad! Junall 2. ol
el

I SR TR PV S-S ORI B LT T
coel aiiee e callanll 105 5 (-‘3;1\ cllalazs Wl euig packages
2 syt ollalhies ooy pinwg el iydl Hidn il @ gd le weldy
e SIS Vnall

AR



Uit

1o bl (liuil ! (S| i
il ! il ] i badaieg

MODELING A SYSTEM'S LOGICAL STRUCTURE:
ADVANCED CLASS DIAGRAMS

ol e g paailly do 38 pracad lio Y1 Sllakaies ciles 13
O30 AL s sl i il B e il cilides s pailiad Lol
v oraill Tly SEmll don il sy cdiondl cyeumnd b A3 T ed 431
PRSI PP PP SRRV, TV == P Y PUTS REWA |
alBMe Bl Hysm of (o opatinell Luaills dads Aoyl
M 0) ST Caines £93 (e (95m0 O caall (Enayg Linay Lguinns ps
Labizs Coltlly 35T Cais ol e (golion o (S gl (eueatd!
Lagio B33all 363 le slaie ¥l
ccaiall ol e Ui pupeatll 253y sl Lo Y s
3yl — W gliall (ya LuaBlil) e 3 ¥ dlagany 6y CBlie Y ravas Lasg
(e anl Lo interfaces el ga (g3 B a1 Lg ool it Lo ylally —
caiuall Lygyall culilealt Lgawom 63 M5 e 3 paill 253yl Calinn Yl
cllabaig e 3y all ks Linsf masy Lgta g 3lat] (93 (o0 dae




YorSasadl ioln 1Al olad

Object Constraint Language SLasil g isd et (ol
haall Sl Jlaricl ides s il (OCL)

O el e Al templates 1 g3l oo o ol Jaigayy
e s L1 1 Jleaiad Jul3s ale clpla Ll (gg1m3 Calio
e 33T 13 — LY o8 oA ot dlargcs L s el gl
Al Caialt s Jenw Calinl (g7 pe 358~ Joddl cady

Bl dalada culgo] Gouto dlesayy oilamll oda J<= a5y
Lol Leso v gilt sl el 2. ualall 6531 e Bine Jia3 a9
Joolal waaiaill oy o eutine 5 g Jgmill e eatll ooy 3yafl Jea
e 8o Lgadad uie L5006 Jleaia M

Class Relationships waual! OEMe V-0

Libis 51557 Jleainls Laa o3 J cf1all 2 Calia¥1 s ¥
5o e (diliza 698 LBl 000 GgSany Lgin Lagd il3Mall s
(1-0) @3y JEm il B o yan

Alicw Y slaiel gue ode caliw ¥ o L3Mall 553 3603 ,3
Lesus] daiall opaiall o) Lians Lgaan e 23all o2a 2 4 LAl
Lo Lulle g ttightly coupled alemal oliyiae Legif Jlas 1291 e 353,
Os-Emn Ladsley 53 ¥ ol e crdiall as i 2 culynsntl 53
D53 L iy ¢l tLadls ued gt B |yl @ mml | ofiaY!
osbis ¥l g amdl gzl Lo yids «g53T ladlall

<>



Reamil! Calia W1 cillataies sallaslt Salaill e g 31 4o ad

< T e T ] | il g Y e >

Dependancy Association Apgregation

<—n~h¢»&.

SLafls b Ladie |t NS Janlaie ]l Ay Lass R - i
GLIRE f b i | a1 e Sl A o g B On S il X J,‘-_ )
el E G Al wdlia M@JSJ;H. Sl el e aliils St wdia A e e

aliaW o cl@Mall ope Lalida ¢ 1631 Loced UML anisi (V-0) o3 J=5d

Dependency yaacd! V-1-0
By o ] it e L o gy (s a3k 7yl
i UserInterface caiall zlis! 1] asliiles Jleain¥ jaT e Loy
@ « BlogBEntry caiall e (iles as Joall I CMS (g5t 3 5la] allad
2 Uogyaa gt Lafe (Ll nge Jlaninly Lualll 228 @y S

AY-0) {afaJ Je= bl
LG Y| AT A 5
A
L)

\

-

Userlnterface

S glisn 4Y (BlogEntry ciiwall e Userlnterface caiall udiay (Y~0) o3y J&=ib
\A.\:clm“ e Lga sl olis gl (ggima 35153

igx>lg w0 yd Lade Lea BlogEntry 4 UserInterface ojlatall Jaas

ccalin¥l daates ciloelle an 2 cliygull gotima (in e audiwll

232 Lan Legloc gloial Linns Loguinny e ilest] Lt i tata
Jadad|

<>



Yo sampll el 24T las

Lo Jond OF poay cabatl el o e Jdadd Lol Jus
Gl caa sl s Al LBl LT iuaall 33Me j e celd L de <L

Ondius oy Ladan O ey

| U1ss e sama Hi50 Le Caiem ipmmy Leotic Luastl A33e Jasiedt ba 55ke
{ regular  odanalf yolaally Lslsadl Lals N.Q.J_"m cdloaYl Lale g suiia

| el Y s guaty (java.math) el U o7 (java.utilregex) expression

] Jlest oY java.math g java.utilregex 2 sagaol) LBl W e susamd|

Ao yag5 Al clendl

Association A&y Y-1-0
LBl Jleaioaly Lo Caient poad Lgagidl £3Me o e 0,1l
L@bg@?;m@ﬂ?@&&lﬂ\ idde ol 3 Tatw
A dpola Jesd Gle AV il e lifles 5T Qilen ] pope e
(T Gt (o LSS s e Fadome Lt (3T o cilead ey 13]
By Loyt Aoe e Bl Y bl cny it A3l LI g
mmubﬁﬁqﬁ.w&lcgwwiﬁq&&b_&&)&c@_&d
34 Lasm conaiaall o dapy doans dayy do 3 Jleat ol Al

(Y-0) @) Sl 2 (yngyae

P reC T
{5 i)

I

}
has [ ]

-enteries | BlogEntry

e i€l gl yas pa gHliind Jem by BlogAccount caiwalf ulyidy (Y=0) o8, Js=d
O dlg ilEs as BlogEntry Lb_._‘T iy (BlogEntry Caiall eulifiles

<>

.BlogAccount




asiil) calie ! cullalaie tallail - U P Ry

i, & i3Me e navigability oM 18 5 et Lasale

@it 1] Al Laelall Lo il e (g 3 caiiall Can gl

s il Ayl Vel Ay iyl 5 Ll g Less (¥-0) @3, Jam i

o) JULI S (g yan 38 Lo ddiy s e Il Juamin (grtanaall
(Y-0)

DU L8 3wl 9 (e BlogEntry g BlogAccount (naiwll (yoye (Y ~0) o3, Sl
Lagiy Gt dssl ) dll BMe o

public class BlogAccount {
// BlogEntry catall aa il p it Jundy Al sl
private BlogEntry[] entries;
.. b g a9 Godatl g (ailiaddl fe O

v

|-

§ public class BiogEntry {

private BlogAccount blog;
/... i 5339 Bydall g palliadd] e ppuay..
}

Opdiall oy 1y Al (e gl ] alaslas 6T 093 s

OF e b (6T 58 Jumfiwddl (o ¢ BlogEntry 3 BlogAccount
@ Ll a2 g (sl il (b oy e il s bl e (g
L1 Uotead 18] d€n fis o gy Y Loy opaiall Ydm 2 duw s 1ol
2 a1 Catuall J) b da 5 aslg Caten 3gg pSLall e ¢y
Ligore boun Jlgcs Lkl (3] cgmnll 315] allas 2 Mice 2
Ly guill 1w oy pi5T ae Gl (g5 clgagiony Gl colipgatitl e
DU LU Leatid cUlsadl sla 2 g 4| et gl Lgaldl olees e

<>




¥+ ham gl daedl 23 a3

o e L W i s a8 L Le BlogAccount caiiall Jgwas ylaial
(8-0) ga."a_;d&..:z._l!é__uawp == ci.‘.’:‘_).ﬁdi

LL&.A:\ c ML Lbla (s L“g_glz_.g.‘ v -0 pﬁ) Je=adl L)_)._u': 131 (¢-0) pﬁ_} J=d
A Bgdl el e gyald st o ceany 4T wusd ity
Lgiliygan

BlogAccount caiall cng i) ddl i83Me Gquod idae (5053
doeaydl3ya i J] ((£-0) 0By (== 201 2 4 4 yall BlogEntry caically
(Y-0) 3, JUdl 2 ol

ipol>dl Ao dads BlogAccount caiwalt (ggiomy ¢ M Libsld Fadal an (Y-0) o8 Jlis
Agm | Al Ji8 e sl

public class BlogAccount {

{7 BlogEntry caiwall an i p bl Jundy 3 udl Lol
private BlogEntry[] entries;

I1... Gt gy Gpdall g padladd! e 7 puay...

\ public class BlogEntry {
| //BlogBntry Caiuall &yygps yui Leit Loy Dokl cbiun Gl i @3 uil

I iy g0 Ll olso Gy B pad
Mo Lin 6,59 Gplatl ¢ ailasdl e T




Laaaill Calua W cillalazes spbtlaall Salasll Jen 3l da el

Association Classes 451 il Jaliaf v A0

S s il JUs s Leudi 2], 801 23 Ll T apm
OF o e uay5 Leude sudall Wbl pa ol Jo by 2l )l Calin]
38 e Lagy Lo £33y ollad o L toyiins dadi oo La Lito
(6-0) @by JEo &l 2. o g pas

Crdiiall s ASal s LB domgs (0-0) @By Jen ANIB
i1 categories auliall e L'A:\T sbeie ¥l BlogAccount ¢ BlogEntry
by ettt e sac (6 pa Agunll Lingl 1183 ¢ lumdl Lgasiiong
iiyg.4d9 BlogAccount igue ol (i il il Bl L80e o
Al e de gasma pa T i5] 4 B3Me BlogEntry

R PUTINS UUSVEUIEIN ENYUPPE P UPIPN [ IR
(0=0) @By J&mdadl 2 Lun g pall clBYadl doma o yEman (€2l cdaaily
(7=0) @y JUll 2 (g pas 5 Lo (YU Jirew (o) Ll 23

BlogEntry - 1| BlogAccount
- name : String 1 - name : String

- contents - String I
1
1
|

Category

- name : String

BlogAccount ps 4o}yid) conwy Category po BlogEntry olyiiy (0-0) 02y S

PRI




Yo duaom b Ao daill 241 b3

9 BlogAccount ai.ally BlogEntry caiiall £3Me Lorasd Lasyde (o yay (Y-0) pd) Jlia
NAala diL Category i), 8 caiw

1 public class BlogAccount |
private String name;

private Category[] categories;
private BlogEntry[] entries;
1!

f public class Category {
private String name;
4}

§

{ public class BlogEntry {
private String name;
private String contents; i
private Category[] categories; I

R

Aggregation atem W83Me Y-1-0
st Rl EBe (e BV aLe¥] ] Zlis] 5yl animlly
G52l Ll 3y e Ladoll B ppemtl] ABMe JEn a3y avendll 13Me
A, a Ly g cDbal ) 358000 Llanticad wiyy (Aol y il 23
ool Jheaianls pazmill BMe (o ye @y p3 T oo o cilifles Catoall
2 ogran s Lo Il caiall il e folo fune JEm8 ifd e gu
(1-0) @3y J== &

- BlogAccounts

Lgun bl do gama clliey Author Le LuL% ol (:uu-_d‘ aMe yglai(-0) o) Je=d
BlogAccounts caiwall 'ra blogs

<




fauaill Blin ¥l cllalaies tallaill Gabaill Yo Ml o e

Eliasg dssl, S0 48Me 5 ymea ()A):C&ALQ}ET?A «(-0) @JJ&L&N

a?

oyl B e gyl B 4 0y (Bigully AN @b Calenl]

Lauaf cdiism of 552 10]s casale inlgith bl ety 28 457 Y)

én'\_"e,)&_c.w_).club-a).n_a.u Lm:d‘i,?t.wﬂu){.:w\y _).a_‘.uu_aT . ‘
g‘;l&g;pwa.w\g&:baﬂ‘uhwﬁg&&umgdw@‘
Lo Luols Jlay] ‘-

Composition S sidf A3Me ¢-1-0

e o i ¢ Cabuall cilide das Lo Rl sslas azlly
OMaad Lagil 0y cpaeatdl LM (e L.La.sfk;_g.ﬁ; DMe 4 csa il
g ol Jleatinaly csa il DBMe (i ye @i (TN igline ol
(V=0) @by J=m il 2 (g pen oo e Duas s J&a i il

BlogEntry

Introduction

Main Body

bl @uwag Introduction iauie (ya BlogEntry Lgeull Il (V-0) o3y Jeodu

MainBody




Y.+ ool il 4 gl

Lglad eyl digutill ol uaondl @B g dantall @ud Jm iy

a3 et e Legimmliie @ o e W e g o Lguadd Lol (e

oo LinyT Las Lo Lol L e« Aiy9udl i 5 13] Ll
atiall 28T Lda 100l ool i itad ety a3l 3B 1503

) ‘ e "
1 L.":l:».lﬂeﬂ.é:ﬂ‘ :CQDLC. a—?ﬁﬂ‘)..ls_).ﬁ.&(:géﬁ 16_@‘233*.!-,@‘.:@@ T ‘
| -
| dads be iusls Jsf ,

(Inheritance (A1) 931 91) Generalization awceait! 0-1-0

O f9m oo AL aliall Cais ol Bl yell 5T @ueaill 3Me Joris
55 92 yuaills has a 4 oadl mes§ adly a7 Lot is a type of
eiles 1] sasd gbe dling caulgi dae dia ¢'is a type of (s
S 3] et £33 ol prend L0Me o Cpabuall oa ol A3
e T Gt (e OSLEs (e 3)lie a3 ad aiall ol a0 weludd
o e sl e o Legin ) BB 5t of Il
b fo5 (e st Caiaall Gl S5 ulindd cauay 13 (5t s )T
et oye ot ot LBe o Lagly al) 2851 (g Wiie (T
ERSYIN

(Lo Etia) @ronill @gren Jlosicaal @iy ¢im skl Lo laill Ll 2
JEo B 2 g rnn g Lesm T aius fad (e g0 Catuall O (o ya
(A=0) o3,

<>



Loaid) e Gillaladea tallaill | alaill Jemydl da kel

WikiPage

/
A !

sl
% i J;g%ﬂ

e Leadlss WiliPage ,Lougll imiws g BlogEntry Luguill o)f (o pas (A=0) ol J&=d
Article Ulia g 43l

]

el 13e 2 4l yg @13 (il Lewand ;38 it all o
((A-0 By Jeo il 2 Article ilie it iall) mgcdl dulgh i 5o ga
o7 base pulodl Caiuall of parent Ja¥l Caieall e 4l HLao La LlLE 5
(5 Ul o Lapiass ,5&a¥l Calia¥l o .superclass Solall Caieall
Leadl Hli «(A-0) o3 J= ill 2 WikiPage 5 BlogEntry cpaiall fia
caiaall &, derived izl of children JLu¥l Ui Y1 Jhe Lle
Lazys condl all 2. Lgie g punll 3ylally patbiaid] J&= (alanll
el adl2 da 3o 3 bl LGB e 2 alfl iad g onldae ca iy
FAPRRY
LB (a huom o) o el a2 sty B ll Apaa 33
Ja¥! la¥l Gy ¥ o tially b ot oall dfias La s
JEER PN - TR UV I IS (N SPPOPSPC I TP

ES

w .
. L(AJAD\J

<>



Y.r 5asmsll Zaviaifl 433 lad

| ot 2t s s cqnst &Mﬂ:moﬂ;ﬁ\ acmion 1) |
O Jsad! ptany 45T ae dad ol oban] 2 ins egaaid] BMa (98
{ o2 onadasl] J2 o Jaall ay ¥ ot (o Rugn o 35l0E0 CBle 4 a3
| ks gaile

W—

B pirdd| Jlaaluut Balel 9 moteadll V-0-\-0

Generalization and implementation reuse

Gydally pailiasntl J&s Jleated salely Byl oWl Caieall Ak
Gl Sl o eall 2 5agagllg inlyinl of Leoma of Lale Duj,dl il
£.5% e o I3uoma Litis o (pe yussill Taglae Uy ppanil] Do pud
i sty ablaaidl Jlenioal 3ole Aleey Linal ansiy ol Lot
alis Y e

oy @reatill Jlaaiwd LiayT 13] phssl jusman il oLad¥l Lide
caiall o Lasg . omas Cats calign s aay Jleatial salef (e &l
Uiyt Loism oo Ja¥l Gaiall Jauluy Ls elans i35 gl ¥
oYl Caial) e p 5 yada alsmny

Obrd¥l coindy el 4o il Bleadl mreaill fala
Sl ] et Y e Gatus 2yl aie G ccblin DU eS|
frs LAY (3381 Jem ] et JEmiy (Y1 Lo ¥ 2 Linyl
Lyome iyl gy ¢ Lia (s Lty Lasimma Uly3d ity 439 Calinn ¥l
657 Lo oo L Calus (5%ay Lasie wllly epentll Jloain¥ 5o
salel pead alio Hins 3yma curly 53T Caiim (oo Lapuadd 5]
Jleasa!

<>



Laaail] Calin Yl cullalades allaill Calail) Jeadl 3500

b Al e 2 Le catue b Jleaiwd Balef uod ety La fh)

| ad el Jae Lo e cilaglall fpa aiel] delegation Loosaidl Jleaieals
| Design Patterns: ¢ jadl olagall panly (a8|sll (e bl iads ciiay
.Elements of Reusable Object-Oriented Software (Addison Wesley)

Multiple inheritance 3 daiel! padfy o) LY-0-1-0

st cletlaina 2 S0l @peadtl gT = sa0anl] &0y ell Jouas
cvn pdilin (i e caiis iy badie = Lgaen ! 3o ol Aol
(8m0) 2y JEm il B ingyae 5 e« Jal Catis (o 30

Account
- url s URL
+ getURL() : URL

BlogAecount Wikifecount

- enteries - WikiEntry[]
+ addEntry{entry - WikiEntry): vaid
+ getEntriesl) : Entry{}

- enteries - BlogEntry[<}

* ddcﬁEntﬁn[éntry : BlngEntry} void
+ getEntries{) : Entry(]

BPualPurposeAccount

godl e 9o DualPurposeAccount Aol AUS il caiwll (4-0) o3y Je=i

cdorlg 93 JeEmdid Laa (e gama WikiAccount ¢ 4341 BlogAccount




Yo saomgll L luadlt 1R1 uba

i caanaill Llhell eud sua ol Lo dadll 430 0 oyoe 2 0L
g ¥ iomtl o thaa 2 3 suyloa Jumbles 5y ten po & dgiiill ola
{33523 (o 3aaatll Kl yall ae 558 U Budall Usa Al Cpy ol
Lolign gl of Lawatlnsn Jonlud Lot (oYl CaliwYt

J<= DualPurposeAccount caiwall &y «(4-0) 02, Jen il 24
Eal «WikiAccount s BlogAccount craisall LeSliax s clcn el
L S e Ja¥ cndial! o duplication S p=stf cpa Juld oo g
poladl (e e e (g9t WikiAccount  BlogAccount (e J <=
e e 6T Account el Latuall (ys 059 Lgill 9 al3 3 name
a5l 3o of (DualPurposeAccount caiwatl 25l dewladi sin
eloanl e yaesisudes Aladl myad S BT Gudl e lide i
aially BlogAccount caiall fya (& ddeall udd e Ja¥f praiall
.getEntries() Llead! ot WikiAccount

cal !l e BlogAccount cai all (J —und oy a@adl g
J&s 2 getEntries() {leadl s lgi 2 e dia us g3 Mo «WikiAccount
Ol pay Lautie (ynslad of coplad bude Loy (Jle Lf e Laglia
Locie 53l L3sll I35 ce (gpn] calind Jal Leadtes olateall
O i L2 Las crdiall i a oy o DualPurposeAccount & g
et slonn ol @ 3] S&up o of 25 Tew getEntries() d—&) plal!
ey Liayb (51« DualPurposeAccount calally iunlsdl getEntries()
FEigdl eulingd laad il o Sma ol clingu aat (Al 245 %)

2 ke - dasdlsgd - Jlsedl 138 e LlaWl a5 Lesale
Crt Tyl 31 Joatiead cin 13] ¢ JELI s Ao Huzma ! Juss it

<>




Lauzil! Lo cillalis allail) Lalaill (&l dalad

Liby Lol uelgd dogome Jloaluwly polian c3aaaidl Bl el e s
ST Aoma o 18 Jawiad By cubybatll ois Jo iginss Jgo CH
oot cnligBaid ois o Jalgall iabizll aelgall e de gams
Sl el o 52l LSl sl 2 2ol U 5aaal] @10
Laly Lol 26 e (Lgacs pgd ¥ Ll Zam3 0l foma pull i o] din
saucanll 28056l iae (g G BBl ¥l bagd (Sl LT Jle .CH
it it~ B Je e CHF Gales @l B - Lgioms p S

Lgaed ] dbins 3o ghl A iiadl! dal

Constraints dg.al Y-0

B e e wabia ¥ e codbad wum Bl w3 13
class  aiw cld e caiiall o sy LA;)_.QT Judod Uy B
do s e oy ai] Sliond Le 5ueld e 3 ylie colidl 120a cinvariant
Badoms o3 Lad SLemtyl of ccaiaall Jals ool dygusdl ane alsn
Ul 2 Gatall T ave Lo alee e coms 487 51 (337 duals Lo
i g alee podai et La 39l e 1391 0ls gloni dads yu2
8 S ¢ yill 1) Lpwudiy 143 ] i 5 il Gon el 231 e
.Object Constraint Language (OCL) )ilestl 3448

slinal e Lgaadat oy sney ) soall e 13T M5 Iling
oflEntl 3o 1) Jlantus Catinl]

Invariants CeMgd | V-Y-0
plladll s ¥ e Lnomas 01950 0 g i 50 gl
akall pailes e Hleaty Yl cal il ca yal @hg dedd v jud Ul 2

<>




Y.+ bassll inleill i3 @las

Preconditions aguwel| dog »2dt ¥Y-Y-0
do gyt Jaaiedi Lasale g 8 dall ol 2 s |8 disein (e 2l
Ay datl s el Jlas¥ alyral )b Lo s (e Gasall dadl

Postconditions yadae W Jog pZff ¥-Y-0

NE=ui) ﬂjb&»}b&}@lﬁﬁé?é}m‘&)ﬁ” iy yaT @
cas gl Tas M do gy fitl Jaated Lasole g ads plall D8l iy i e
Bl Ji3 e Le b it Lauss

OCL (yileatl 3543 aat culadat Laf Jloaticals 3530 s @1y
less cilindia anMa 2 of cateall sbinel il {} cncsall Ja1s

(1 +-0) @) J&=bdl 2. ogran s

o = ] welfurl > notEm»pty{ﬁ
-

BlogEntry

=url ; URE
- rating : int { rating >= 0}

+ updateRating{newRating: Int): void

* « | context BlogEntry::updateRating{newRating:Inf):void
pre:rating »= 0

postrating <= 3

selfurl > .l :BlogEntry caiall e 353 B dyasd @ (V0=0) @3y (&=
Gl do il @y il aguall (e rating >= 0 wudlly notEmpty()

.updateRating() idsal! o

<>



Laoadl Bl cillalases rallaill Alaill Je et 2o le

035 Y o utl ol Sl 5 ((1-0) 03, Y il

\4_91 O3l ¥ L So rating (Huud) el sbe] @y enull \4.3\ Lgiayd
igleall O Glasial Buvus doy i poid g oF Adly phto (a JB]
oo (s S8 e Tating sl o Hlaaly aga3 updateRating(..)
OT s Faad (e e 1T g3 W1 rating Auso Ll e camy ¢ |
banll e 5o oy i i 5 e @ AL ¢ L i

.updateRating (..)

d-n-c.:-;h&*& u..t“ J}M‘&‘yid& dadzly OCL il .!yssuﬁca.uu ;
Al 4B 1] Jgo laglall e dypall T 3aeldl () it alia¥l W7

Abstract classes 3. yzad! Lo ¥ ¥-0

el o3 ale Caiin oo ey yuntll o antll Jlost al b ie

Lo liomg 1 ol J Bioma o e Ll i o ¢ Jlesaa¥

floyisal g 0 32eid Store ¢ 3sea caiwall grayd coiss 13y caiwll s

a2 ((1V-0) JE= BIl 2 ngyaa g Leo gommll 5 ylaf allas w¥laa

O Ipdyen (B e Y Store gl o J) dedidl sis e 5Ladl )3

Gl ¥l ), 8 S jo ¥l s Jlea] oo g dasially WL gl il g
13 3o Ryan e il

Store

+ storefarticles:Article[J) -void |
+ retneve{] Artu:m[]

{ayeas ] Store (j3oea caiwall CLLH cdaalall caldaall ‘QLLML! (1y-0) ‘qﬁ_) J=b
WYL Ao gazea plon il g )30 Liais




V.r asghl Laite ) 23 el

Sy retrieve(..) ¢ store(..) cnideat! Ao of 18 L33

oligay el @iy G 53 pmats Lgie g patlls sl cigeyall Calio Yl

2 yogyae gi Less ditalic style Slagdl il signatures Lga 843
(17-0) 3 Jem il

Btore

+ storefarticles:Atricte[]):void
* retneveﬂ Anrsreﬂ

oo Amapra 09823 Of J] oY retrieve(..) g store(..) qu.d.u.H CM Y (1Y-0) o) =i
Store iwtf 3

Oheme i g cAmay byad e 53 ,adl deadl i Y

@3 13) e yalt 2l T ] sl L ima yo d il ‘;JL.J\ O S

Lhﬂug)i)-«b“o@ e 3ypme ] Ao caiaall (e 5 T e gl

sl Tty 13 @y ¢ 3poma 4 e 4l Gabaall (e gyl
(VY-0) @By Jem il 2. (imgyan 5o Lo Ian¥l 5Ll

Store

+ storefarticles:Atricleff)-void
+ retneveﬂ Amcleﬂ

Store (yjxa J.AEJL: .JJ.‘»-U aiwall (VY=0) Pﬁ) Jeadi

Catoall 2 retrieve(..) o store(..) caigleat! e O yaaidl da
Las ey 5,08 g sl Lagale (udd (Olinyoms Legi Lle Store
(8-0) o3y JUM 2 yogpan 52




Lanasdl walis ¥ citlalases aliaill alaill Syl e

Onlaad] 3ot 2 Lgnis 9 g Aoma s 350k T dpuad Usmdis o @3 Wl (870) o8 Jlia
i ls as Loy douodl il e g Legie o peatlly retrieve() 4 store()
.abstract .y seel

| public abstract class Store {
public ahstract void store(Article[] articles);
public abstract Article[] retrieve();

1}

e daud oY 5 yma Cateal LS enliflen sLai] oy gman ¥

5y domayn StOTE caivall agds Layyy Jalsadl Ledy pol iy of a3l

e oo 3 yme Caie 457 Lay oyl retrieve(..) g store(..) onidaal

To=a T oF 3yl dildac 3508 ey ) die i Al s LYl LY
(184-0) by JERAI 2 agpan 58 s (3apme Lils Lgia

Store
Abstract operations
S— _ in italics
+ siorefarticles:Atriclefj):vord == i 32 e il
+ retrievaf):Articlef} o Baily
e R
BlogStore
Concrete operations

in regular font
+ gtore{articles:Article{H :void o PP PRI )
+ retrieve():Article[} 5 sbad sy

3 Store (35 3yl Catiall (oo BlogStore Ligia (i3dme caiwall &y (18-0) @) J&= i
waliodl ] alayl 3y ‘retrieve(.) o store(.) (idest! dpayn asds
Galio! Ll Lelal e Bigpshl 3yall elila Joo Lt oy 1l

.concrete diugale

<>



Yoo sasgll Bl 3 ol

Ortiplasdl e s 55 @5 ¢y oma Store Caiall oo T Leaic
ioles cilaglaa (B Blo (G mu oy T~ Tetrieve(..) 4 store(..)
Store caivall culylae Lo 53 BlogStore caiwall pdat vuyg . Lagizmayd
@By JULN 2 (ogyen s Lago cigull 3o Causo (i yay 43Y oyl
{0-0)

Store caiall 2 ﬁ.{):!l! J.a.SH degany BlogStore caiall agdy (0-0) o3, ,_ij

| pubhc abstract class Store {
§ public abstract void store(Article|] articles);
public abstract Article[] retrieve();

1’
] public class BlogStore {
{ public void store(Article[] articles) {

i 459l eslingus Lol 5

}
public Article[] retrieve() {

/R 13}_%:“ 13_94.&.\ QU_\J.,\S t:_-)‘j C)_zlu\

eyt Wlia oY (o ma catal Jde 3L Es oL SN (e Y
ilie colfles sLAY) (emay 53 padl el iV 1wl Gyl (e adll
o3 Y1 o (o pad Alaaty 2585 O dopd 3y2ma Lol oLy CBlia DU
(oliial comp ol w3 LMl (gt ¢ JoaVl caiaall 2 it 5, ol
(1-0) 3y JUL 2 Gmspan 54 Leks ciusals
liim Lol Gy yadd (oo g 40T 53, ot f CBlia ¥ i3
Calall oo Lk il pm iyl Lgigal (o ynll paflunsnlls
sl plon tre s Jliamy igo] iuugelll Tue yall oYl )




faadill Lo Y cllalaies sallaill Salaill (el el

ialadl lign gliadl o cailln gl Loyl e g oilgaiglly 3yl Calis Yl
Jlaaiwl oo (L LT ey design patterns dolad¥ @oenad Laf5ld
e >lg5 Jmy allPh ] hisnd wldid et calia W1 3lany &3040

OLEY Lagmomlly dygall queatd)

&l o 9 cnon-abstract 53 sl jue Bl Y (e ciliiles (LAY (1Saey (1-0) @3 Jlie

198 pome gl (5T doma y S 350m0 pue dio g puaa Calis

public abstract class Store { // {y3oes caiall

public abstract void store(Article[] articles);
public abstract Article[] retrieve();

}
public class BlogStore { // L gua 3oea Caical!
public void store(Article[] articles) {
/BT PRI HIWL R I PR TS

}
public Article|] retrieve() {

/s st gudl CJUJJJ:! ('L"-‘-)b C)siu.u‘
!
H
public class MainApplication {
public static void main(String[] args) {
I &G gua yydes caliall Juiba il oL
1 3yma yui Boce hdee Caiall oY Li&s s 18

BlogStore store = new BlogStore();
blogStore.store(new Article[]{new BlogEntry()});
Article[] articlesInBlog = blogStare.retrieve();

I3 yoma e (po 8lEs LENY das s gy Wl e
ZARCEITESIES (FEN PR ESUI. PUPTY

Store store = new Store(); // Lis iax 3 Und piiy

{
L

o0 ol g pall) sl il 1 2. Sobadl] !l ] s




Yo b gll Ao itedll ZaT b

43.:‘).:}“ alia Yl Jlaa! uLw:-!_ auso g dolad¥i H..a_ua:\ e _L.!__).q.u
Design Patterns: Elements of Reusable Object-Oriented slies! ==
Software (Addison-Wesley)

Interfaces iga-igdf £-0

Leupalll CBliao ¥l e Comy 01 Gylall oye o patll i 1)
B -aldl Slhstl 5248 ae oy anpaill Jlaatioal (93 (e (5=t Lgioma
o3 1) clga gl Jlasiaal ML p€aey «(Laba 431 Ja) 5l

by cdomay i i Ll (o yen el lilee Lo gamma o Lyl
2 dadninyome Byl e (gsiom @I 3yl Caiiall — pfige — auss
cBlis T Jleatinily culgatall paypdy «CHH L8 Jie cdmayd] culad g
e eyl culal B ol daall ioa y byddy e (g9d W ay e
L Tl Rygis L 3 Zganlgll « Oy Lol i

olleall o Wl (gl o dagess wie Liles Taatslly yems
als W udall 1 slaaal Gle ajladl Lo Y Lemays 0 g A
(VLo elli 2y ent pathiad o Ul igalsll (ggimd 43 el J]
S sl b (st Le Ll 5 Rl aSluand! el 2t Le sale
(@igslal] paibasd! Jlestial e dsyall sl il

) Jlosnls L gll Gaye oy B sll el 4312
38 e ¢ Ly al sl 35l 3an 5 Jlastady 5T (bl 4] Lol
(10-0) by == il 2 o gpan

<>

e



fauzill LalioY cillolazes tallall | alail] oy, 1 1a0e

<<interfaces>
EmailSystern

+ send{message : Message)-void |

Or EmaiiSvstemn

+ send{measage : Message): void
"Ball® Notation

s

Stereotype Notation

1
1
i
{
i
i
i
dbsl juayi Jleily EmailSystem filuy allait galy sul (V0-0) @3) Jaas
igalsll Lo Lyt aayadl Bl ey (UML 2. %5 psall’ ey
Jlesinly latial Lole Ullia pud M (@l 3ot ade lels]
Al 51l
5ayad! Lol Wl fe Jlesiw¥ 2. Uila] el fgentl ealga ol Josal
| e 1 Lot i) sosnt] Liytty ey bl el il s fove Lot
| Lol e oma ] i s o) 1) (il 1 2 "5t B0
| ottt 23 Ciiall ey 2t b sl e sute gl Sty Caaall
dadl domfg 3poa T Gole i (ya

- oy - " T

@B J&=all 2 i It EmailSystem dga (g1 5Laaf cuayl 13
(V-0) @3 JEAI 2. Lass Lgipad guiiw ¢ Lol 434y (Y 0-0)

glaall il Jleatwly Lals L2l EmailSystem Lga{glf jlaaf @in (V-0) 03, Jlia

Ladlod] (193 (re dadd send(.) Ldaadl pibgi e L:g#j «interface

] ublic interface EmailSystem {
§ public void send(Message message);

e Y LT Leko L Lga sl (o o3l o] aabenasd ¥
Sldee abilad] Js= olid o 102 30 caiual Jie (il LA

"5l Syt Slewioals coc® 13 Le Caiin (13 ¢ Ladlon] i dgalll

NN
g N
b

/\

N



RN (AT FTPAR:

s basm ile Caliay Lelayy IS (g dgalodl 3] AL @ cdganlsl)

(11-0) 3y Jmill 2 gy
O SMTPMailSystern
Emiail System + senti{message: Message) - void

+ send{message : Nessage)-void
gnlgll 2 iauadl cldeall J&o SMTPMailSystem caiall S (V1=0) @By Jeai

.EmailSystem

s 1 I 7o ¢ gyl Rl )3 Jlastanls csd 13
2_ ogyas g Less crealization jlouf i8Me Uiie 40T LY uuus

{YV-0) PBJ d&.ﬁd‘

<ginterfaces» SMTPMail System

Email System: -y~
+ send{message : Message) void ¥ + send{message: Message): void
e i )

ST
Realization

igalsll ey SMTPMailSystem caiall gh Slou¥l eguu dusy (VWW=0) o3y J=ab

v
3

.EmailSystem

b yd b it (VV-0) @ By5 (11-0) @ By cnaln a1 Mo e iy
@2 JUL 2. yogran so leso T Jsmdn Lol sl oy Lol juall
.(A-0)

<>



Loumill Cilia Y llalazea rallaill Labaill Jmu il a0

implements Ll Lalall Jleatuls cilgarlshl Lol Calice Seif (A=0) 435 Jlie

_

public interface EmailSystem {
| public void send(Message message));

}
public class SMTPMailSystem implements EmailSystem {

public void send(IMessage message) {
I iyl Sl ¥ o 5 pl ol aolss e cdlelast] jai
}
/1... SMTPMailSystem Caieall 2. all (g5 91 wlibeatt clylov]

L

= Lmma 090 e Ed Badma dgarly Hlails Le calo al3 1)
Lo ¢ yome 0y Caiaall 130 (o gyl g ¢ Lgg 530l 3y all
(VA=0) @by = BH 2 (ngyraa ga
i s llal] Wgluall ALl Lglind M5 (e clgnlsll el 5y
gy Sl Le s s Lo wdasially dioes o By o sl
Lganlgll @aad Jlosaaly Cateall 12 el ] 5,LaW &anyy (33ume
Collial sl L ala] a1 dcudi Catall @t Jlasanl pa Yoty
2 a8 iy alue ¥ Lle Waslaiel e Y cilga gl Lle (g yi
cdyidl 5] . plemadl jud bliw i o)l Ly dileds Co agaall
en fia Lacat i Lowa gyl Gty VT oy gy alio Y
caiall e Gudy Lgalell e Leantaiol arun) oY1 Caliw S

(e’




Y.+ s gl i dradll AR ol

<interfacess - _
EmailSystem L e
The interface
+ send{imessage: Message): void .
o Wl

SMTPMailSystem ”‘., aall wiiech |
- name: String === " "|The abstract
la
* getName():.String cass
+sendimessage - Message):void
VendorXMailSystem
- waalalt Jiah
The concrete
class

‘A.J..t:. e I = 4.!1'_: SMTPMailSystem l_d.u.a.” U‘" @_).ml” L (\A"O) pBJ d-é:.:.'b
oo gll faisny (EmailSystem igaigll 2 saasdf send(.) Ldeal] dima p
Aol wldae J<sd VendorXMailSystem catall doveyu

‘ Silganfol! Jhaaiud
| o s auyles cilaon glf Jloataaly Calin 31 oy bl o [28) whis g
Jleaiot iy .Spring FrameWork s cigaly = Caluw 48l Loayd] culfio s |
| ool bl 2 dalas 1 it Tma e 2 LT 5yl i) Juliiaso culgn sl
| ottt doad Shaniaal 3yl 2usyall 2305501 235he Jlasticel Lim agy3 ¥ (Lol Jia
| o) Ay ol 5l a3 sl el sl oon sac (6 3Lt Lol Citen (69 s
| cattons aLual s a0 280001 Z03e MGl apms s iy 393 o usasail] daned

.J.éS?I'




faail! Calio Y1 cillalades sallail] alaill a3 dada)

Templates 192! 0-0
BN PRI P NET PR R N TS S W g SOR V-]
ndt olin ¥ uusd 58 a5 a3 Leaie gl uyaty ds gall
Ay Lyl y Ly el caraally Bl CE Uiy e laiao Lgde Joncw
Caliea e Jaall caiaall 1ia e ol Cayel Joall CILE ¢y eyl
odn dde (i Loy @ial Wiygyally T Bl sal (g 5]
(14-0) 3y JEn il 2. (ingpen oo Len « Lilad Colio ¥l

ListOfThings '
- «elements: E
+add{newElement ; E) : int
= remove(index :int) : boolean

ety 4] Cilina ol Catiall Goaieags UML 2. LGN (ayay (14-0) @3y Jends
oYl daia §guie eyl

Sild Caiio ya (14-0) @3 Jem 01 2 ListOfThings cai all

o B oy allg izmdeaidl 2B eancalio vagy Yo B g oill e yialyls

ListOfThings Cateall HLaY Lin¥ dllesial @y slgin! lsone gy el
iy Izl ) il g4 e

dasy I Yol zlams (Ltld o)y ey ot W Gt all Jlaat ¥,

Jgo ListOfSomething CIEH Catwall Jin ¥s . 4o Lo bl cl el y Lt

Jeae ull el CBlis Y1 guad Jf iy (i35 dale ngpall La

(B 2oty ad] HLadl) Cdlatl eyl dayy ] dadid s tedlall Lgale

<>



Yor buomshl Zordadll 13 alis

(ya CaliaYi (R BAdma a.c:._g.qqrdq.) cT.JLB_H (.‘.‘_\b:mbb Ja{) u&:.q:\
(¥ 2-0) <y JEmill B mgyas 58 Lem (2LEIYI 1ia IO el el ,Lul

ListOfThings - -

= glements - E
| +add{newElement : ] - int
| = remove(index : int} - boolean
<< bind>» <E-» BlopEntrys

ListOfBlogEntries ff

ps «ListOfThings Caiall ListOfBlogEntries o yall catuall sL&| @3 (Y+=0) o3y Voo
BlogEntry usell! Caiall E s o3t el Ll dayy

(Yom0) @By Jem Bl 2 Lass (e pb Caliaydayy M imau
o wall2 o Wi egeall cbismsl Wl b= Jlean il isl el
ListOfBlogEntries caiwall 2 sl cilismgliull yprao g (ListOfThings
BlogEntry culiles 3] ¢ dalsly dadd alal)

asll Jlanind e i€y 3Ea] (1 pall Luggaall 35311 Lo
dosy g ol ey vde @3 ol il bl dag, ) Lol
et e il fLas] L dee uie Jua dill By unie Al gl
PUIWRRERITFIIIICR

(Calin Y Gl g oslbleat] Jadadl by wie CALEH dayy adag
aldlenll dataa gag VT ioblalazell (o doda o0 35 g cdlamy <10

<>




Lol il W cllabaina tallaill | alaill o doited

Glileall ellalans fg&ati g allbill Aain LS deatwdl Lagll

1 Lists _ax gaf}
| ooy oottt Jlanial udus cye Tobaml 5l 28aYl et @530 oot
| ellen oy sy (sets aale samtly maps Jail onll J2a) Lgie Lu 3l 153519 @ilgall |
J bmat Ty eccapuad] 108 clifmalt el caliunty Liba win ¥ Lgisad ciesiie clbualy
| S java collection Lala 2. cila yaond| Caliea | pon 30 11530 Zsadl gl ¥ Laxioad|
Lol 0 51a i 3O e ety ot ey L] (s o ¢ Lnd 0 sfae¥l
Legs ity duobintl sl oLs] lilimaly s« gemerics euasidl] 3 aa e (g1
| oattiaes laciants Ll 53500 Lol 2 kol cilogaand] Cblian] J&o compn]
Java in a Nutshell wligsl e e jaud aanly (0 Lol 2. wreatdl Jgon ol @laalt
-(© ’Eeilly)J

TAL LY Sglaselt 0 Lo -0

plladie ot el il ol il ol wil el hle ooy a
LY el iblentl el lalaes ], taill o Saas dusie Aulli sy laiess
s eliess Jhaall edy wie T cBlin Y ps Cii iy
Juadall e8¢ configurations esbod 35 Hlglsl 250 e 0y e sl
bl Jeadll 2 lilenl eillalazes dgdads @i

ciblalages Ly glad cllalaie §o o Lol sl o
lass @iiwg gl T 2 it dalad¥ily Blall i calusndl Cali o Y|
e galodt Juadll 2 Lo U Joo by I

<>



Y.+ suonghl dondeill 241 a3

b ddl e caldail] 2 ol Y el giwe dney pladll o
el gy ) edlelanll HLelsY JLai¥ly ol llalaia (L2
il iy fpolal] Jamdll 2 bl el daline a2 0f o Emag
ol Juaddl 20 Jlai¥ cullalasea

U ey b 2 a1 et g g o 1 Linal LS ¢ron
cas e 1ia Waclugs «lel (g5tie bl 15 s a3l cllalaies
e SN a2yl llaladen Aai @iieng gealrall 5|y Eid




Gyl hedd)

1Ol (ol | i@ (i

i i b1 wibladadg
BRINGING YOUR CLASSES TO LIFE:
OBJECT DIAGRAMS

il ey e daill Bl alla o B elitlent] Jen i
(s Rl 5e 0311 (1eEaT (deneial @ g allaill ladll Sleain¥) die
3l ] Tubiag Leseall Luad o Jan il alileat

cilalaie pe 2L T daews calBSLERS) daladen Juayd ydings
HEo (o gll sy il pya Taguma Iaie 4 €adlial @i yg byl
oo i 88 (a2 L old Jea Sy o el Al el alasa
il lalada Gy grina gyl o abtasll fals Lo clitiest
e allaill Janls | e Laleal) Labialf o139 Jolit duin CalinY!
Sl lentt sl Jlem a0 ) Lt ola¥l ciiady . Lo Lycas
ol lalaie J) 8LV il by aie allaill o5l L Lol
e smeil alail] yotuitl p ol 2 Bt ol lalaa 03 (oLl
Q-1 @By JEm il 2 img palls

<>



Yo il il d plas

Logical View Process View

Uae Dase View

Physical View Development Vie

il plaitl s 3o syl enbivo sall e 23geill Gakaill Hslaitl (gt (V=1) 63 Jods
Juadndl by we ‘aU&x.m il saga ol califlealy fpanas

Object Instances (Rlsadt SMCa V-1
2ols] ] Vol zlise clBlentl dalase @) (oo Smals Eo
i ity T doeas cglonly calBLESI] J] ey g - Lgand eliSLE
@%M\@Jmu@\&di@ﬁ@ydm&!ﬁﬁ
catall Jfia ol pledd Aleatt el sl jula il @iy (5] ccaliall
(Y1) @y JEa Bl 2 o yan o Laso cdudl Catiall Guds

ol o padacaitl g Julatad] Slasiaaly e 5lEs Hlels) (Y1) @By Jead

i 13 (i il Gle olentl ] 5Lad Jasiod 31 (entry @ud)
canl gt Ll iligey o Mo 51l (g (g1 Caiall byl

(Y-D) VAB) d_é'_ul” %—Mﬁ_)—‘-‘j—b | = Lufﬂﬁ-m” ﬁ-t-u\ = aiall

<>




wlSlenl cllalaies shodl ] Cilie 91 45

entry : BlogEntry

22l Jeadll ¢ype BlogEntry caiwall Jiia sa entry Aleatl (Y-1) o3 Yok

dalazes 2 Llleatinl (pEnay Sl enliBleall e jusnl f903 dong
Jemadl J] pbil canonymous ¥l Jegma il 9o o YT wlitienl

(£-1) o3,

+ActionListener

*void acforPerformedictonEvent o

PSP NEREPLIRR u&.! « ActionListener ga LJ_}S-‘A-U u.\L"::ﬂ cais (£-1) 3 J&n i
actionPerformed(..) sl L a1 ,dall il sall fa L_m:nT iy (1 ga

ActionListener igslsll (i3 cpa Lygllall

e el Hesmn Leie @uWl A ggome b dlenll st Lasale
e pMawl Wl JEM G Gleg b Joatall sl oo nga
St padtee Al sLEA] wie g (¥l Jggome il Jlean pSLA
oy do 88 Igh b (ALl @l Uis g5 Wy (Lol 2 event handler
(V1) @y JELI 2. g ras 5o Lass @ dauadl juins g oSl

[ st oLl (L Lol L] i <) 0 o) LI 2

| L] @y Leiw die can g8 Lo ActionListener igasll 3lauly Y]
| actionPerformed(..) L assall 54 & Loma 3 @idg (¥l J5g2ee il
' 2. Lala Ll e Jleaiwl @iy ActionListener Lga|gl) J-d 00 islial ‘
| il s




¥4 Gl R e il Al ela

Cya Caden L)ltsl'm"_‘._pu.u’_ﬁ E@@AUH'%MY‘JW il Jlaaiadd (V=A) pé_‘)dlic

(JButton caiall tya 33 cye Giusdl jiiay) ActionListener )

§ public void initialiseUI( ) {
B 7o Gl 5,08 doma s
JButton button = new Jbutton(" Submit");
button.addActionListener(
new ActionListener {
public void actionPerformed(ActionEvent e) {

System.out.print("The button was pressed so it's time");
System.out.println("to do something...");

Moka s pda Jao By plomg 330 Lle it ©

}
¥
Mgy @ tall 3 ol dova g ...

P

Links Jasig 331 ¥-1
dastg 31 1 s L@l aio Buisia 9T daga califlemtl (yaea3 Y
Ligne b1 2 L L lantol Lpasso JLglads Lpw cal Bl dayy |
o2 JS= AN 2 ogyan ga Laso (La dndl oidy siie configuration
0=1)

ui : Userinterface

[ entry: BlogEntry

ke e B o daoly HlelY dadn Jleatiad o (0-1) (3 J&aie

Loleaal col fleatl cny daslg 3 3 4 gl el Bl da bases 20
Ayl b Blealons day y Wadat ol W LT o Lagin Lege Leboalsn

<>




olSlEal allalaies 3lad! M Bl Y 3

Al A3 3 (e s Db (LD (s Ualy BLAST 13] a1
Lealial o dlge

ol daal gy U Al s 1y lay bl dalaiue 2 dasl g1l Jans
(33t Il i o te eyl Jmall ) 505 SLaa3¥l da ades 2
Jaal ol by daglae Balin (g L S (yEmay ¢ JLat¥ cillalainn
(3 S bl 2 gy an oo L (e Cadl ] il 4 plyiads
(=)

ui : Userinterface

b s
displays — = = Optional label

entry : BlogEntry

&9l 4o 5 UserInterface (yil<=y BlogEntry (Alss dayy iy (1) o35 Sk

Links and Constraints dg-alf 9 Iadig Jdf V-¥-1

Lgplia oy Sl el )l clidlemt oy ! daslg 1 (g3l 63
isdall 3g il uelsd e 2Ladl dailgytlods e ooy 4O o 10y
A sl calemt, 8l e

«BlogEntry ¢y L 3Mall i oled @8 aal Sl Jondll 2 g
oy ar ¢a Less cigml b ale Jleainls Category ¢ « BlogAccount
(V-1) @by J==id 2

<>



LA RERU RS PR [ H P

*

BlogEntry Y ! BlogAccount §
-nam«e.Stnfm I - name; 5tring §
- contents String B T —

Category R

-name:String
suonly Db cusd Lgatessd @i (BlogAccount ()| BlogEntry Lal] sie (V=1) @3, (€
BlogEntry cn— 1 3Mally Category <ot wall ulya futy 3] 4f

.BlogAccount g

Lol (ymsmin (A=) 03y Jem il 2y pallad] lSlenl) Unlaies

[ . {ontaing
acrount ; Bloghccount =
Object Diagram Option 1
account : Bl ount | Contains
Dhject Diagram Option 2

3158 i gazma psy BlogAccount o BlogEntry <y g of (fmay (A1) 03y &=
—= BlogEntry i= o die (4 pdT B al® a1 Y £l ccategories
.Category
s Category o = La diu 900 il cagog slglsl U.’\JT K|
2 ogyan 58 et Lo¥l Giuall dataie J{ OCL (Slenll 35

<>




el wlatales lall U] calie ¥ 45

B e g sl aetally al3N1 Lelaslg g LSS e cams

Object ¢Slemtl 3gud 1al OCL Luaad oliwl usilians = OCL jalol
Ao iadall 39l anaiuall 55 B dAT ety Constraint Language
it | Lt auddl &8 (A1) @B Js=-ddl 2 el dataia
s ol e Calis Yl alis e jeas W cl Blasdi dadaze]

&

.(\ .u.h\) (QBJ ié:) ‘&"l‘.%'ubﬁ”nﬁ‘b lt\L'! (‘;::;L\.\J:‘Lﬂ

self category -» notEmptﬁ

)

1
BiogEntry

r BlogAccount
|

l
Category

“name:String [
- contents:String |

-name: String

¢
e
Ik
i

- name: String

1,2 &N BlogEntry (5L . le ooy 51 (BlogBntry (lics tpaus agdll gpsans (A1) 3 S
Talb @i ;€ null 18s{ 3] ol (553 ¥ Ol g T ¢ category s pe Liled

1 category 2% (yarasd Cioy «BlogAccount | BlogEntry

Contains

account : BlogAecount

Contains

sL&S] wie 3 a4l aul )bt e self.category->notEmpty() Ju@ll yi5 (V=) o3 J&=d
category L5 p e ulyi i3 Ligudll of plenal ullyg ccul Blal] da lases
BlogAccount | lgialid| 0 &= Lgs Lals




Y. sl daliedtl & alas

193t Al Jagy Y-1
Binding Class Templates

Calieo Wl el el sl Shatf udisn sl 31 Juadll 20 Lo, ol
s Juae @iy calia¥l dalas 2 e pall Calino ¥ Jlaatials Ll gatl
Leibabl dayy 2 clfsall Laiaall 55801 gt e o sl
alyialyl g1l Clatl Hla] wlignas caldy sy S dall by die
e il JLEN e

oy sl Ggus b e Ao iedd Ll albleatl aillatateas (y9a
O edua il ey AN Shal )l dany ) Jleaiad wie g Juadnll cdy
O Y el (bW e ud g clBilendl e B @t 2 B
($ole Calio T dalaies 2 cubaglell olia il

5ylae dogamd dajesy B ol (VY1) 03 S il oy
(ol gal) 5,0 Loty cile pamdlyiiad b Jundl oyn i 28l cpe
Agoliols alaia¥l o3 oo culiBiles depamma 5yls] ]zl oY

ListOfThings . IWatl Lol sl B jhalylutl doyy dee iodeily
G lat alis] oo alad ulde Lo J&s (Jadill oy die ddma Catiay
2 ogyne st Lass ildall s Cio 53 iule S el day
VY- @y Jem il

Ol ‘cJUala;M t!ﬁ?@ﬁws»ﬂ!b&d\;ﬂgbﬂi s o ye 0l
ollalazll fpa fouina dogazman Lg.\.\ﬁ A Y Suempl] Ao deitt L) cildiniga
| clioti dataxa o clilenl] dataka juayd pose sy il 2 )
: ool udi 2 il eBy Lelayy ol Sl pueas Lyt 13)

<>




clileall allalies ot ] Bl &

I E :
ListOfThings '~ ==~

| -elements - E

| +addinewElement 1 E):int |
- remove{index :inf) : boolean B

ol iain ‘:gf N Cj_}.;'h](JTLiStOfThingS Lc_g-nzauu.éa.ﬁ QRERY QJJ&.&
E_jial )l 4 dafiye

<E=> BlogEntry>

stOfBlogEntries - ListOfThin

o

s «ListOfThings alall cullal Jleaiwf s5les listOfBlogEntries asay (Y V=1) o2, Jemi
wads die lfles )3 BlogEntry caialli B sl Ll dag o bl

Byt gall dayy oy el (n (s (g ) By ]

e el &l ey Dol gall Lgacs pubes oy Lol 2 Jui s

¥ OhemaYl e T L suadl easill 3300 5 Lals 13U 0 Lol

1 B iablly Jubsiall ey BlogBntry caiall dayy doe o Lol iily
(Y-1) 03y JUA 2 mgsae 9o Lass (ListOfThings CJial

Lis Lis yo s tlols 2 generics wuadl] (s 3588 gal un g3
O Lete Lol | ibial e Jyuamll dad doyeuy U Hlon] ddec
Java 5 Tiger: A Developer’s Notebook (O°Reilly) wslissld £.92 4!




Y,® s gkl o eddl 44 olas

ListOfThings L3t _)L:‘-'J? Lalad o J‘J.JA?LI “L_{.A.I:L” Lol lean ) (Y-1) ‘ﬁ-.ﬂJ Jta

ListOfBlogEntries csliy g8 16518 pdyd Juadd g dlay sy
puﬁ class ListOfThings<E> { ]
1 //ListOfThings caieall Jon¥ aililac I Lileauul g 2a503 U3 Lol ool Lila® gy |
nrivate List[E] elements;

public ListOfThings {
elements = new ArrayList<E>( );

3
public int add(E object) {

return elements.add(object);

public E remove(int index) {
return elements.remove(index);

}
public class Application { ]
public static void main(String[] args) { “
I dads coliy gud enlifiles (355 LSlal] el L3903 caially CALAI alply dayy
ListOfThings<BlogEntry= listOfBlogEntries = new ListOfThings<BlogEntry>(); I
| I

AL Sglasett (L& Lo -1
aedadl ¢y caltadly L aall eu g el pe Hlae ¥l 2591 aa
Jlai¥l allabad g ol cullalaies oolys S ¢re gl ligy daglatd
alaig allaitt 2 o153 a8 a5y ol Jilpt el labasell oi s 4o 4l
ellent) Jlasil ibes ey
idadt @iieug bl Juadtl 2 abidl enllalades aod 0F (S
el Lmatt 2 W csllalases

<>



W) ced))

s 1 G il g
! aildadang

MODELING ORDERED INTERACTIONS:
SEQUENCE DIAGRAMS

AL ()3 ooF cma La Lo g gl altiaiaadll ¥l s
13 il gl G g prgeill Calio ] et tabee (Lo 5l
s g tilnall 228 (e Qe yurs sy llia allaill Lt Zat3ld
allaith aghii "causs’ 1ol ardated Y Lesuis g calin Yy alusin Y
ool e b g Jeladl il lalais jo0 Al Lis e ddens Lodad
bl wllalasa

Lagyall iogamll 2 Laga sale plnll oollabais Jom iy
Juinll ey edlelas Lo laall elbabatn zisedy . felintl el
ralaill gl cye s JEm i 5 aldaill LaT5U ol oy Tagll
(V=Y) @08y S il 2. (o9 500 3o Leso (zhgaill

Sl s Lt te geaml 0008 2 5o g bt esblalaien s
o tl cllalades s (el Jumall ) 83 Jleat¥l cllalaies ola
Je s iyl La30 Lo daill 2 sue Lunall (uaalid] Jramilf J 5 di0)
allaidd 2288l 215N




Y.+ oo gl Ganitedll 231 ol

Lay callaatl el 53 pod | calis sl e Zhgeill alaill slaill (ggioms (V=V) o3 JEmd
2 el o esMeLanit wlty 2

| ol latast D3N #1541 0 e Gpa i, e s polat] sl aladma )
' ook Do ledt] HA) oot 2 sl alill e ggda 55t Lolen opuns

o L (6 ooy oy Emay ¢ prlill dataiea Jlesalyy o Liatl

Esantiw o )3 shg Bausms alusiol Ul Aal ule triggered LgdMo|
Jso 633 ¥ lastell e [pign bl cillalaia yglas .codleLinsl il
O s JLaally dagott cagl W2 Lgia by pesad rEal cla Jelis

Jelatt s dlus W a3 s alda

A Saladee (B (o) Lnalf 1Y

Participants in a Sequence Diagram
allatl sl Jadh onsmyliia e gozea (o poliil] dalacea (ol
il sl Sl e gl ey bl D Lghn Loy ide Land

<>




bl cillalazea 1 2,3,41 csdlelinlt do el

s Gl Ll e aill (ks olll dalades o le (noLinell
i e Ll iy Ll iy o gsae St el all e
2 ogras 3o Lefs ¢ Logunny e cnylina J315 g 3881 (gl

(YY) oy Jemil

particivant! : ParticivantClass participant2: ParticipantClass?
,. i - 7 ;
~
: ~ e :
' B esall i '
b b oo L]
'a‘ﬂ"f'm = : participants .
Abua § h . rd
i ™ ~
¥ Y - :
E ™« |lifelines i "
a o Glalt L\,Eii ! 1

T cepill oe 5yl doonly e (e poli daladen daagl catly (YY) 3 Jady
2 Lalad L igil s (i pololl o badee 2 a3 sy e 392
JUML

e il Janly i 4 Lfsa sl das oyl Jo= o

c@L’Tﬁ‘ %.LE.B.J‘L’_UJ ..LJ.P—F-_}—"'I—” g9 e Q.JaLu_u AN WAY 'o'L..p-Jaa-
@UCLH (LT dalio ol o s oL ..L-ILJA_Z.Q‘Q_@A isGI1 2 da sl {ag
(Jemall 1a 2 LiaY "Wl lie (13 e Lol g Bl el J) pail)

Participant Names  piémy Liatt slawl V-1-Y
¢ dalideq L.lzdLl.l.lT E.Li_iebln dalndea %w&)\.&l\ wuﬁ@
A Ll B Gpalt (e s Liadl daooety 03 g

Name [selector]: class name ref decomposition

<>



Yot b gl ol 230 ela3

Jouadl 2 tnie o4 Lafo coima B9 20 ulHlall Jeo dagall culaglall

(=Y) @,

i yhiie @l culigEan @gd bide caga (1-V) @B Joua

- cades il ﬁ)[ﬁdﬁu‘&ndm
L'J:_L:_t_ﬂ‘n]_'_i(d (),5:.'_9 tadmill_}:td_.a\_a;_}_?.w‘d
| Admin

el oo iadill o3b Lie s 3l) s (_m:

«ContentManagementSystem <ai—oall /o )L &L1 |

: ContentManagementSystem

el drloml 05l |

caiuall (e g agadmin @M dgat ey o s

admin: Administrator

Administration
iadl ade ABgdiae S50 dulf Jsuo sl @ £ 3o s | eventHandlers[2]:
EventHandler caiuall (yo gag ¢ Y | BventHandler

« ContentManagementSystem caiiall 5o )l &l

a2 cmsnteraction daw! 337 Jelds dalases gy |

: ContentManagementSystem

Somgs paels 1 a3l Lt_lé-b LA e oy ref cmsInteraction

Jadll e s Laay "UML 2.0 2 ¢1g¥1 s5a0 e |

s el o Ll l sl sLan| wiie ilexioal] Lipall 3ga3
Jol o ¢ olientl 18 2 lign 150 watiakl gl ] 3503 Layy of

g Dbl oy bl

aned gy dada Ly ol ciye i (Jla Gl Sley aliall ol
ol savg Lol 13 2 Lalis Yy cilblent! Land e dleateld] Cal e YL

RNESLY i lel! dal d.é O ’{.\_Lam L.AT

<>



t_:ll"dl Sillalades 14350 endte Lial 3o el

What Happened to Objects SCLAIE S fale

iy sl Je it dadasee 2 ¢ye&m )L atl gy Lassle (UML 1x 2

e La Caiad Sue il €0 (15 dongill BBl Loma ) clil] (gutalinl] ally

L (e o] o8 UML 2.0 07 Layg .cltd ] 35La0 chlentl el cund dad pin g g

riaa il Lot Lo Jolams allaill cya s Banlo gy usniill (55my cdale Ladail dan il

entll Jleaianls Liad e ) ima g il Blenss Ly pumndill e plisny ]

&s-Sms O heaals 1y Lag bl dadases 28 cdlelantly Glate go Cana gl "l jline’

ey g L:a;ig,&e Ol ey (75t (UML 1.x ceglaaf Jis "f._.,_-.;.a)._. Lles TR RAY
JUML 2.0 pos ket wldyg ablaitl cpa ,a7

Time C@gdf Y-V
U] codleladl ags aad (ol oyl pliill dalades Caay
s BB (7=Y) 03 S 8| o ponsy s bngn Dol gl i
35ll5 o)l dalades

particiant! : ParticinantClass ' p‘a'lticizpanﬂr '

Time

PR
e ——————

sl das pa oIl ol datades 2 dniialf Jaud go0 el oladl (Y-V) @3 Jeai
REREAY

Olgie ol dmduall ol wie gl dataia o eByll fug

iyt g mmanall Ja Wl b ba doaayy cdasatly oyl e

LU o o g el ) plitl da badre e el adlf a g
Bl 59 @Melantl

<>



Y.+ oo gll Zanletd] A olas

et gt eyl Joo bl dndasa G le B!l j5mang

2. Jeld gl dgas ccdy JfaLadl e pa g ddasiadl Joo

ol datazell 2 Lisgac aus g sl Glantl I3 ¢e bl dalaiea

! Liay 5l 280 (gagenl Jumll oy JeLittl o2 Loas o201 el

o edhe Ll ity paly Vo aglintl dataies wigyy - Jelanll Lada b

JEm e Bl e Suais 36T el aglas inyes @hiss f0nEm LA
(paalid] Jeaill ] 130 e gill cullalazea o Junbd]

Sl T (O LS g (S WY Y-V
Events, Signals, and Messages
2. il 6T g ciaamdly Jelatl (e pao¥ iadl g Giusdl o

(i—V)ﬁ.‘é‘)d&.:uﬂ%uaw}mLc.é: GLA;‘:T::J Laaie éudouy J.QLAZ'J‘

| participant! : ParticipantClass| | participant2: ParticipantClass2

i )
1 I
' :

‘\ *’

\‘ '!.
F ‘l‘l l: E
: il '! :
: [ N )
LI ¥

Al cflaa S

Jhan deLqu NEPSLANTS e L:.MJ:&S“ LY 0e5a3 Lasy (¢-Y) caé_) J=4
.3 _,Laf'ul jT Il )

aaly . Jilaydlg enl)Lad Lo wla¥ ooV s efua ol
o2 LY faggall Guail Balisea slewd Aauiadl 2 Jiliylly clHlay!

<>




AN llabis s Tyl clelintt d e

Sl pllaias Jlesiod zalyd

Gats Lagd dayplall ity Jilauplly byl a¥ glate 8 )uals

s 2" 5yl mllaias Jlesials ajaliw cllad bl clhalaie
RUNCERN

Jlany! Le alyliie 5y Latie polmll datasa 2 Jelaill cauowg

(6~Y) (‘BJJE:“‘:"“%'U@MP P20 tja-TdJ_}Lﬁm(_Ji UL.u_)

participant! :ParticipantClass participant2
" J T,
i 1 L
- 1
messapelarguments) ' Ui
: '.
...................... b
Sy
» 1 ol
Py | A ' T U
] 3 L L}
N : (g st}
: * —__I—Tb 4
B Al i peil i
(s aRssl)

enEm Ll g iy pulial] dadaine (e cSMalitll i pe 2 (0Y) 3, Jens

O domy @ Jlesinly plidl dadazes e Jilu ] s @

20 Wyl ) Wiy e iane) Uyl el Sy (g1 Ll

612 S5 1 3 o (g Wyl abina) Al @Dl il

Sl e i 57 ecendl B yLaull e copllall il alate ol

Leles Uyl yemn awad Alupll edtiuws ] a3 Gl o1 ¢ leadl
Ut Jonsd Lol J) Hlasdf e bions (pa 0 pad @y Gl

<>



Y.+ oo gll Zade il i el

Message Signatures aJ bu 31 28093 V-Y-Y
leayll B 55 Tageo O] S g5 9f o g oo Uliapll e S

P |l | E=— Y
attribute = signal _or_message name (arguments): return_type

i_alizet] arguments cilla ogll (e S o (6T ausd - Smas
U.HJJLE: 3..!.:-‘3.” 4.]4.3.5&4_9.“ da s uﬁﬁj

<name>:<class>

cilaglall e Ligne Ulauyt Lhaaind il ddgpall jolic dslial
@2 Jodandl 2 one 98 Less (suzma By e Bl s Joa o yall
Y-V)

.uﬂmjt__éﬁaljj_e\.npgb%éﬂ-w@)dj@
et ] WocBseed
Ghia st 2ty «doSomething g Dl yIl @l

odaring 250 oy cdoSomething ga iu ) ot goSomething(numberl: Number,

number?2: Number)

doSomething()

Number catwall 'ya number2 g «numberl

il aal Y a9 «doSomething ¢a Ulocs )t @l
) : doSomething(): ReturnClass
ReturnClass Caiuall (oo S1Es an )iy ccablaging |

it as Y 4 (doSomething g & ULyl @uul |
ReturnClass caiwall o0 (il & C"')jj cenllay g myVar =

- Lt myVar 4 Lol 2 s Vi gl goSomething(): ReturnClass

ALyl e ticass

<>




bt allalodea 130510 coMle il Ao 20

Activation Bars Ja il OMdatiive €-Y
leaticl of Gl a9 Lol dia ] Al japad @iy Lociic
a3 idazilf ora e Judteall el JLasg tla yals aliall Juiieall f il
T )Ll el dosinl) Jubtes Jlasicol (y&aays active Uadi ¢ geay
V) @by JEmll 2 mgyan o Lo cLa yal Jows of tdai

participant{ :ParticipantClass participani? :Participant(lass
' :
: "
message(arguments) :
‘-l
}' -------------------- ﬁ * *- .
"r | r > b
‘ d ] S [P RTER

gy §ymal L‘“J-‘T dﬁ-'-‘ ‘-f-bl-:ﬂ“ Jnsf dagdindl oM datiine yglad (=Y) {‘5.) e

Jhie¥ly Jlw ¥ 2 5 bo vde day & Julatiua jlgls] (p5ma
S ot i Ygi e Joa ol Ll (e I 1ia o AL,
AU Dl o Yghdia Juieall ol yLadt ol 2l

Aalaiell 2 olpasls o uB s cdyliind dagml e daiie (jgeas | o

Nested Messages Jdan i iadf (ol 31 0-Y
J2 (e il 9T Ay Jlosly Lo hyliia fre Ulasy o Lontia
DLy pe 1 fotte LgiT Al b 5y sllsd JLay ¢ L3 Juiiead] oLl
(V=V) @) Jemddl 2. (g pa 5 e cDoludly 5,1l

<>




Yoo s gl Ta el a0 olad

participanti:ParticipantClass participant 2 participant 3
: initialMessage(argurnents) - . nestedMessagel(arguments) - :
1 L
e ad N LTI LT T T PSP .I l
K '.' < 3 .
hadtz N Y nestedMessageXarguments) . ¢
T v
: » "]
<_, _________ ,_' _____________ < ";"‘: ------------------ 1
¥ % ! »
4 ' L '
A ; FEECTCR W I
A ! Aait DA Adlu b Jads

Al Uy JlEil s s lane opiibaay sle ol (V=Y) 03, e

Ul it participant] wdyL Gl Jocipy (V-V) 0By Jo= All 2
LAl i Lea e .participant2 o ,Ladl J initialMessage(..)
L Ll e iang (initialMessage(..) i—Slan¥t UL, participant2
participant3 8 ,LaLl 1 cnddalacie il oy TN participant2
Dyl Jals Uil Byl e sue @ Waie g OF Sy
bt datases Lo altoill Sl 31 cibygins (e dde iy o3kl

Message Arrows vadbw o) _agaol 1-¥

G i Lyl 55 ol Lsenl ol g an ol 510 0
e sl LT Doyl etine s Lasy cJHLT S e Lo pel
iy Las,y of (synchronous Liel3all Jilew,dh) dlee daslia JuB dl !
i Byl i sy 6T LB (395 Lpaliona ) HLial Jlaasly dazs
.(asynchronous iiel !l

S5yl oya 15391 o2s iy I el ool balasee zlusds
(A-V) @B J= il 2 jogpre 9o lass oL dalidee ol Jloaticaly

<>




2 ollabaiea L3 edbelinll ia2ie)

s Lies (Bl e Lalisell ¢19391 0 Jae Luaess il

Lol daly doma e doxa 4o

= A Synchroncus Message
AZab Tt Adl )

} An Ascynchronous Message

adal ot _pads il

<. ................. A Return Message

e b 10 B 12

<Lcreatels> N
------------- | p1:Class 2 L}

[
destroyss " . o=
¥ 'x ] fltis gt ALl |
7

ollabais 2 L astal @iy Jiloyt] gaa oa Tandy 6150 Luwadn don gy (A=Y) @3, S
ol oline Lga J&nty bl

Synchronous Messages (vtaf el (ol p 3 -11-Y

235 Leuic Zialyie Uy Jhos] i « Lislaw y58nin 58 Lo
sy ob Lage (Ulaupll @licua wie ¢y psom 3 HUATL Dyl sy
5 o Lol Ta o Liall (4 Soma s 28 oy (A-Y) by i ll 2
V) @y JEL 2 g yan 90 Lekss Lo Zasylat (gole clentil

messageCaller: MessageCaller messageReceiver: MessapeReceiver

” fool

>

= o o o= an

4

LA ] e Lialjie Dy Jlosyl messageCaller wf Lt poda (A=Y) o8 Jsmd

<>

.messageReceiver




Y.+ asmshl Ao el Lt ela

e Ledplant Wala iy foo() 45 platl cloutiuly messageCalier oils aody (V-V) o3 Sl
O fo—adt ulId 0wy AL <, laiiy 4 «messageReceiver il <=
2 gl alghas (of 24T Laylia Ji2 messageReceiver. Foo() ¢ Lot

Jelay]

! public class MessageReceiver {
] public void foo() { ,
] //&_)Hlalb&l.\dgeg___;hlﬁppfé 4
1 ! ;
} ]
public class MessageCaller { 1

private MessageReceiver messageReceiver;

I ia Carall (6,590 G@dally Gallas! (e 7 yua |
!/ messageReceiver Lol dugad @i caiall Jals B2 Tolema 2 l

public doSomething(String[] args) { ;
1 foo( ) Lagpdadt Mautl Alestt oautew
this.messageReceiver.foo( ); // 431 atl (ya g gan pI| JLamil (@5
1 Jae o (55 Le pa Lin daglall Jid

| »
L

Asynchronous Messages (aoedl poiad) st ol 31 ¥-11-Y

iyl 2 aalt Yo alladdl cMlelds o Sigus 23101 e
o AT oldie J] Al Jlw] whhldie Joso vy Joenr 9 dogay
£ gsad (Eal adae Laglia (b Al I e g9yl (T 6 gdgy ST
e Ll s ) oy g Ay lall oigs Lalai®) ien] Jaut ¥ cdasdl
Mel 87 Lo gams sy LRLPT Aoyt ccodgdl 2 el Ll ulie
S e Lgia poa 1 HUIH a3 Vg gl (udd 2. Jolsally

Lgals ol malip ¢re Tejoa manad it Js 3l ¢ JUL Jurw e
poiicel] 12 chialad a5 3y fepasms delibag yuyod medl paiios

Of s s ey eBdl o deldall 3,30 00 O oy Emas A a0y ieldal

<>




! iblabadea 13,301 MLl da-iuel

oy (iafgll Lelds I 5 cieldall ) e dadiiall vay &1 ()
Dles ) egen day @ Gedetdl 20 53T bl Jamy pgy o podiinall
£l Lia (e cdhelindl cre plsi¥l ol iyl Liples (galall 2ialall
gl pid oyl g AlLasied Floopll g o 02 58

lan ] Uyl oo SO cra talyia yu Dllasy o s
e ae gl Ui g1 (i iyl Sy iy ¥ (2l by
1 Uy s Wy 0 i Vg Jolinll el s 3L,
g sl b iy iy Jleosls Vg Loyl cygmnsuny dluapll olius
(=) @by Sl B g pan 3o Les oY1 Dyl (pe

e Lol Galy cpaly2lh el anlyll domapad AaSL £ ylo illing
(Y- <y JEL 2 yingyan oo Leso «threads wlilod Jlasiol 55

messageCaller:MessageCaller | | messageReceiver: MmageReceiveﬂ |mmageReceive:2 :Measapeﬂeoeiver]

: foof) ~
~

bar{)

S
T

OsSmn cmessageReceiver (il<stl Lo Jaai foo() iGsplatf (el Lein (V2 =Y) @3, J=d
Lialyme Bl Jloo) duaiiy ekl 2. | seiuwe messageCaller (3Les]

.messageReceiver2 ,3.7 oflen S 551

Lol 1L threads Lol oz fuiies Ll 1abine &3 o 13
olisst of Java in a Nutshell, Fifth Edition (O’Reilly) wabuissdl ol

<>



IR U REVETIE F PN

Lasy el 3l el J5la, )l Gudas’ S b3l Java Threads (O’Reilly)
Aal3al Syl e lee Jlie 13,0 Jendll s 2

ey Lega Lutanls Lemtics operation]() Lial 33ty Uluyll outind (YY) w3 JLia
8gal) Byl dog &ty @ 523 50t MessageReceiver Ul @t wuey
oAbl JI dantly esaeil pla b 55 dlis agy @3 (run() L5 plall

.messageCaller

{ public class MessageReceiver implements Runable {
public void operation!( ) {

M elleadl aat g Dl I Judnead
Thread fooWorker = new Thread(this);
fooWorker.start();

fram Jaedl o)
J£000) sl oo 5 ytkes 3l i ¢ diilly ollial oy e

n

}
public void run( ) {
11 f000) Ul yI! elentiul Jo¥ Jaed! 22405 Lib @i
|
1}
§ public class MessageCaller {
| private MessageReceiver messageReceiver;

/s Caiall (65391 3ydall 5 pailuadadl (e 7y
/l messageReceiver caiwall 2 (a7 oleme 2. Tl uugad @b

public void doSomething(String[] args) {

/ operation( )1 &a pladf Alad) pfleatt Sonteg
this.messageReceiver.ol;erationl(); )

1 Jas (00 0 Le gon 35k gl

The Return Message & gam 33 AF by ¥-11-Y
I do Sl (g prmay @Sl oy HLgbY da il Judatiina Llg e

<>




i elalasea 115,00 e lial! 1o id

Lyl 5,55 2 oo )01 gow g . Jo¥1 isyll JouT (g2l Ll
return iagdaill mjio elewil Jf Jso sl 5T Ladall Lilgd ] Jsw ol
(g plall (e 5 pdilie a5 )

gLl datazs faxd Sl g oo pt il Jlaaiwd aue emey
£ (e Ll dndaina slectf ulide ot Lipie 5 i Lamaje
JEmd s § oo i 392y e LD cdag S et cue J 2
el b 5l 0t Jhemicals 250l docil! esHdatons

| belad andad! (e ¢ gnalidelf o Ladl o Jila 3l 50503 2l ¢ @20

f %}Mdl&[&uﬁmﬂ‘dﬁuﬂlﬁjMULAJL-‘JJLIHJJ__}A: 2%
=il Eamyg I d-e—-uf,mi—wfr-bifd!f.&éa dolas ;uwiﬁ e o
5 CH g Lol 12

& b illy Sy Liadt £ LD Soily ¢-1-Y
Participant Creation and Destruction Messages

dalnes 2 felaillsu o Jales 59 alls oo, L ad) ey ¥
53k JiLeaylt Uity o e 5 oo bl o] i ol (pmans ol
ONY) @3y JEmll 3 g yan g4 s (]

Dl dl papad Lol dlolvag (psmay o Lo yldia L] (o5l
oadsedl alyladt Gauiws 3 ey Jleaiwl of bl dase | create(..)
Ul ele iy ALl 3 GHLall sgmg ae Lol Lty g€y Loic
Jlasinhy il das 2L gh] dha ol gy el yLadl jians (o ye @iy LadY!
X el sla

<>



Yo doom gl Ron el il elad

et Jloxiols CH# g Lol Gl Lusma s cnm LA e LiS] g
(Y-V) @3_) JELS %uaw_g.m legs new CLla.“

preiiipantt:ParticipantClasst| |participani2 :ParticipantClass2 dgsien o i
T : RBAL & aall
; — createfarguments) . ”‘, ',.
e * i
" _<gereate> : »|participant3 :ParticipantClass 3
o - =" : 4
sy Ly 277 : '
G ba | <<destroyss i V
1 t ]
) H << destroy>> :
e i | "X
G lda atn

slcua (pa i participant3 «f;LAL0 g participant2 o )l Gl ol &) @3 (V1Y) 0By Jem i
oyl plidf dalasea

MessageReceiver ¢ il (po daas ilss Laily MessageCaller caiiall asds (Y-V) o8, Jla
new pliall lelsadl Jleaduly

pﬁblic class MessageReceiver {
1 // MessageReceiver caiall 3 de g pailas

g)ublic class MessageCaller {

| /7 Ls crnall (g3 3,dall 5 (alilasd! (e g jua
public void doSomething( ) {

i /| MessageReceiver (yilem sLad| o

MessageReceiver messageReceiver = new MessageReceiver();

ol iyl Uni] ) « Loy 130 e ¢yl Ll s o

<>




bl @illaladea 145 A0 cdlelill ia il

Al g o bl oa (Y-V) 0B JUT siuo g olid] dadnies
oprand messageReceiver oileall wiusd @i doSomething() 43, 3 1a!
ada dlast messageReceiver J] ioln] Bliy pyad camg ¥y e
garbage collector isleall poaza 3 (40 LLM GRS K\ PP W
ol Gl
Jio ettt by @lay H5T Jale 35y e (¥t odn 2
ST e Janonn ik oyl Un it oleall wl)3 Lol oy Sy ialell pamma
A5l 353 0 X swat i 3osy Jlasianls Lipgps oy ol 45T 35,0831
OY-Y) @3y =8l 2 9500 o8 Leso cdestroy() jeuid! 4y

participant: Participant - participant: Participant

<<ifestr

X_-----_----_-
D R—

S y-amay ey Ed) Jlanf ] aLaY o Lo ly juaas Wby Jleaidd (VY-V) o3y J&m i

AL daladee ma ol Aoiut) ¥ o (8 Bloet! g V-
Bringing a Use Case to Life with a Sequence Diagram
Lics cpola &= dy g olidl o iyB7 5,005 s La1Y cdgll ol
Legdo (gygmall cdlelaill dadeiy agdiw (g0 bl dalases Sl lan
et e (gale Lo Cleus L) aludein ¥ Ul Jand




Y. st gl dan ezl 2 elas

€ 3yoma g0 tel] Laglle (1F-V) 08 JE=adl gun ol e
e aue gale Ligue ol (L] alusei WV 2ot oy

| tﬂﬂtéﬂt Managmieﬁt System

‘
- <<extend=> A I «Bncﬁudebb

u A
fﬁm

% Blog Account
N Blog Aecount_/

Administrator

Create @ new ™
Editorial Blog
— Account

Crﬁ 2ate a new
~ Regular Blog
| Acoount

s T u"""ﬂm
Record

Application ) Check ldentrty :
F.allure P

(Y s ddt

X

Author
Gredentials
Datahase

Sgas gale Do oo Lad] alanil V) Ulo dalaies (YF-V) o8 J&oi

L:g..SLC. 2_194.; L_sLu.c- s:l_c':'u:\l" ﬁ‘.&.ﬁi’mﬁ‘ s d&.ﬁﬂ tJL.LA:AL}

s 0 Lols Ul "Create a new Regular Blog Account uoun

Create a new Blog Account .yis Ligus il (LA aluza Yl
e il Al Ul 11 cpe 53930 culplasndl Yo Linl ey
Oe gl el gdasdl (gl fe=m sy 345 U3y ' Check Identity iig 1

<>



=) elladaza i3, e MeLintl da e

Record Application Goglaut! &8 Jome o alusen WY il 43
(OY-Y) @b Ja il pins . dpu b o183 b a2y wie ¢ "Failure
Sl I g g bl iy ]l da 8 alaesal Dl da baes

oozl 12 2 Juamy Lo pgaial ilal

Loy linat! g (89 huo (dad cslul aca
Supporting the Dropped Title Box Technique

o Crobl Gl fus gl dodeddl L il gal pre wauall @as aue (3ol e
opeads of dyldie el&] HLglal ulldy cdatasell Lol o a ulyLal] olsie Godiw
i 50 e ¥ Alasiaad 31391 0 o Lo Lile (U Jran Ao X 3t 1 Jloaiaaly
opnd Lol oia 2 da baiel] el pud olene @12 ulyldia oyl ge Fpinn
Ll ALl outiad yeantl] of sLASY! DBy o olasty w3 elp2y Ll asslalf
sy Lo L2) L sl cliiny ad LT st s dalaiell g0 le slaie¥) i
Jlestoat JnnT Gy all ol J€n s ¥ el s gaad Gl 108 ilndla Linyl Jasiuad

1Y e dlad Ligm g Lo J&o 10 p&ad oo gl donleatf 34

Soiuall Jle a0 Jakases V-¥-VY
A Top-Level Sequence Diagram

1t e Gt Sl e il g7 wasd (e sl i
1]l s alea Lee Jinda Coun s ] zlisd calasiadl Al
old (e oo po e Sllie ey calibeiwdl Ul Caus i pladh csd
Alasll elaglal

e s daad il alg sl (7-V) @ By Joaadl (o pa
il Lgdeo g Lo "ot (ol Tigus obaa £LaS[" T

Ul dalail] ofglasdt &= (Y-V) @8y Joaodl jglay it 2
gyl culgdastl Lgud Loy ¢ it ke Bgbe cileus sl NRELI |

<>




Y.+ s gkl A liadt] 1 olas

oo LIleai ool alall o "sgua & gua il LA alasei ¥ il o0
oo Ol 3yt ey @3 WAty A gl cre GaxUL alumil Yl Uls
S JEmdn waly pleme 2 nd I Gal sl ghas. L2 4

(BaU0E La_.L“, 5 2g%e duygpiall Lbeasnll cibaglall Gl oyt Gl o (Y-V) @B Sy
Ll dadaes ol euud) al

e Ul Lo g3 315 st

L§-5LL Dgda uLu.} t_g.‘”)ﬂ.l.ll‘)tcag ‘ Y

itenll Juolss ol doy | ¥

Aasal slaiel abily aeld Slealy Calesl Juolds fpe Gaaall 0y ¢

cogua (Sole s cabees L] @i 6
adedi &gl

LI Al T Vs olam 532 il 3y e a5 L,
L egomas pumiilly zhe 33Y1 (5 oo Jemdte S i

O iylue = dadd od I 3R (Y-V) 0B Jouandl (o as
JE=ii psaly - byt gl aleia¥l es e St il ol glas!
3 Lo cgsiaal! e mln dalaiea sLESY T £01Es Dolas ila3) oka
OV E-V) @By J== 301 2. (yngpane




ol calladades - 405 ) e Ll Gl

<<anor>> : , <<aclors> <<a0t0r>>
admin : Administrator +ContentManagementSystem || , 4. athorCredentiaksdB | | es : EmailSystem
1 cregteliewBiagAccount ; ' g
sehectBingAccosntTypeltype) ’Dﬁ

prterAuthordetailsdauthor: Authorletails) —
cheekhutherDetailstauthos - AuthorDetails)
A ,

' T]
ereateNewRegularBloghceount (author : AuthorDetails)

ematflogDetails {regularBlogAccount)

& nannm arme e n _:'J
T \

[ ¢

serdEmaiiemad : Email)

ALAIIT jlala) @b gallait] o oyl Linl! (pranisiont| gulialt dalaiea ygliy (VE-Y) 3, J&na
e 2 daaas - jone ULy

| 0o abtl Bt g Ll e (V8 V) 08 e sl

| etsaes el Jenstt Al Ul i T led @ a8 alia Y|

e 3yl (e Yoy Al aall el enblaall e 3 gmpy gi Mg dolss B

kil

Oilaiie (o Liie LI Jo Lol Jai sl Y-V-V
Breaking an Interaction into Separate Participants
Gt edelall (VE-V) @B, Jem Sl oy ay cidadill olis e
loa sue 40y (da 3a ﬁLL’;.U‘j S N PRE S I R Vs PR e
allaidl el o3 udly aluziad Al Caps g ol glas 315 0F (gt
e 3 tContentManagementSystem das v il jliesm ol dalase 2

by b ya B (ggtiamll 3 ylaf aldad Hlad] (g9 5=t @ 1] (Il i

<>




Voo das gl daiaill 258 olas

e\ _54—-3"-] Sy 7’-_5.” UL:- Y- c()\_A}.m FJS W 3)..&3.5 C‘_J._«_u:d ‘_,_.mj) IS WL
Laso calidon ool el3a ¥ lglaly ContentManagementSystem allaill

.(\O-V) @JJ&.&J‘%&}W}A

L0 it controller: CAABEr > Cators>
admin : Administrator MecountCraationtil CreateNewdccountControfler || acd : AuthorCredentialsDB | 1 25 | EmaifSystem

—createNewBlogAccoumt)

sefectBloghccountTypeltype)

enterAuthorDetails (author : AuthorDetails)

chickSubmit() .

createNewRegularBloghccount(auther : AuthorDetails]

che'cmu':hsme«a;ts(aumm:nulztmmemils)

(I
theckMNewRegularBlogAccount fauthor - AutharDetails)

v .

emailBlogDetalls (ragularBiogAccount)

L]

sendEmail{email : Email}

- o ]

PCITIT . G mmmmmmamna

4 ]

1]

Baloly ulldy cudaill 5y biss bl latades ot of (Emas

B JEa bl 2y Mpunii ;3 edla Litll Gang cnudlis] (nso Lie

ol S gl JEmn el bt da tades Col g3 @5 (Y 0-Y)

olena 3 Ben] fosla 18l ] o ContentManagementSystem o ,L &1
Aleall euld Crdaill cngs Lakl o yald

<>



il callalades 35,00 @le Liall da el

zaged sl dibs @iy Jemiln auliadl llhbza e foall yatiiug

3 oy el e Lilly cnmy L] e Lloudl ¢ye Jgummdly « allal

Dinmea bl ollalas Loyl Jemdng Bl Jee g Jinde pili dalazes

"l el o sl e Lt 3500f ) it Lestne Lo Lt

e Jaalls byl Gan Jis adsill e ccsllind 1 Jaill (a2 LanY
calie s e Jpeamdl i aolinl] cillalaies

Applying Participant Creation &=y liw ¢ Lo} G.odad Y-V-V

0By JEaill 2 o g yall bl dalades (a0 a3l 7y ol uzgn
ke Bigie ol sLai]" alaziadl Bl eis dalaiell Jargg (Y 0-V)
JEm Gy §20 pull bt S Laall sLESY) g 0ol 8aly aas
ot laall eLadyl Hlels¥ zigeill 2 Lusdlidl 32 ¥ (11-V) o,
(galall Zigat

ezaciorss ui: coniroder : AL “<achorsy
atmodministraior| |AcCoEniCragioniy Crasedew ACCoUniControe acd:AutherCradeniatsbs] | 02 EmatSystsm
ey CrestHewBiogACLOLN)

4 ]
‘ :
selectEIoqACCOUNT)pekyRe) y
oniprAUhorDetakma - ARNOrDR:HIS]

1

1
L 1
“CCreagar . ' !
e I “
8 ]
4

. . 1)
chicksubmill > _Lcrmmmg:!d:rﬁogmcwmmuﬂmmaﬁli] ! !
' ’r checkAuthorDetaoiad - AUvOrDMade] | ;

g

]
4 »
]

L
¥
]
]
i
1
L]

®
B
]

e

<z craatelad)>>
: BwiBA -
Regutar BlegAccount

]
]
4
1
L3

L}

BTGHEICDMaNREA  reguiarBlogAC oIt .
aivmnﬂumi:ﬂni]? !

. "]
J : ] ]
.......... : ' '
1

i ' 4
¢ ¢

T

A

e . , .
! dadde 2 cngmyLall sl doglasn (o yay (V1-V) @3 Jead

<>




Voo sao gl do el dad elad

LB L] pbga jlgla¥ 1pdign cngm s Ladl sha daglad i
LAY o AuthorDetails Wyl ldl aaga ¥ (V1-V) o2y Joa AI1 2
LT Leajlid] o aisst caladl dalaza Ly aie RegularBlogAccount
adalasell Jan
newAccount: <)Ll AuthorDetails o ;L 541 L&A &5 aa)
Ay == dassyig create «Lin| il dacley RegularBlogAccount
Tyl iy 3l Ll )Ll ol st Bputinemy +L3)
Olgie Bgdius (ads @iy .ol el Lall o Las] die 4959 o claglas
cereate LG ¥ b elesdwol Lavie @i At Aoz d) LA

s da s Lanie TJ._L;! o Llaﬁ.d‘cj_r.ay Jo..!a.z:.l‘i_g.]a:ﬁuiu_g:.;q:\_g
LAl

Applying Participant Deletion &=y Liad) juald Guudad ¢-V-V
J—2 @l authorDetails: AuthorDetails )L 3ll oy Jg—83 Lico
newAccount:RegularBlogAccount «f LSl o Lodo) @iy Lls L_Ma:m
cidadill ol a e authorDetails:AuthorDetails wl LA j e HLgls
oo baso (X jandd! oy ddialie i g et Doy Jlaail 385409

VWV=Y) @By J&= a2 ag yae




ol callalaies £ 33,00 3o Laill da 2

w<aglors i comromer: <2actory> <5ackor>>
st Agminiatrafor | ACEoUNICreaBonLY CrasleHiw ARCOURCamroaer 300 AuthorCraceniasne | | os: Emaizysiem

et G PR HEIDGACTTE)
SRCIBIOGACTOEMT o8}

enterauthorDeanaat - Arho rDetans)
RRv T i

» P - AuthorDeais
[l ,

ok w o ow wm A W W R R % ow om o o

"

shChSUbTAY crmmwmmmngmmom\:. AthorDetais]

+

ChetkauthorDeansad - AunorDetans] |

=

2z Cragedad] o> :
* DEWREA © :
Wt ——P{Regquiarsiogaccount
e destroy s N

Y

"

i

)

L]

2

4

k

L]

)

#

i

*

*

¥

]

i

)

L]

1]

L}

i)

L3

L3

a

#

v

¥

L)

L]

N ¥

= - L]

MBI gDetsimnewRBA (requiarBieoALCOLN) ¥
* El

! ) :
¢ n ™ Sop |

pnoEmamema . Ena] '
i A

‘ A -

) .

LCRETTEETT T EERLEESE ‘ : !

}{ uuuuuuuuu — % $ “ L

u ¥ a «

X el e Jlaniaaly o yLius Jlon] ol (VV=Y) @3y Jms

ket 3t il ol (Bl O-Y-Y
Applying Asynchronous Messages

mbidl datasa (e Liflie 2 b il i Jeo coles (Y i

s (5T Sy Wy ccayilly S s sas gl Lalual @i (g7 el e
Wy JBY e dagy el il e (gl uily) (sl ine Jom
Leo ciialjio pu Ul 5520 Y dan pdipeso bl Jlie 250y




Yo bas sl L il 1 ol

22gptorss wi: cOmiroder “Raghors=e <ERTADLES
agminAdmanistraior | |ACTOUMGreRo A CrodaNewALCOEIT G Cler 200 AuthorCresentanis | |es Emssysem

o crammbo}gﬁ.wq%wnm
o ;
SHIRCIOUACTOENT YRty e s s s

BrtorsuthorDetasad | Authvorietas|
R T

P
@

© Autto rDetaiis :

3 ¥ ]

- ~ o L] i 4

ATk U] = oy CTEBREWRAQUIATBICD AL COUERNAE . AUEROrDRAIIH \ .

\ : cheackAuthorDateindad | AuthorDestans] :

‘ : g

L] L]

1 . 27 CTRabola > . :

1 4 : .

" nEwREA . .

| ’ e e uriarBiogACCount :

L]

“ £ Iy \ '

\ SMaEIOgDEIBMERRBA | regUIArBGQACLOUM !

» r *

] : . A o [l

\ sendEmamem - Ema) .

acCounCraskeanosbeaion | ' ; .’E]
% 3 §
*

ool 1 5 a ; " :1

The cheeSutmt th
TRERae TOW s an

AFRCArCNCUS arrow

2ol aghs Lasde (golall o Wlglidl yanay clickSubmit() Db Jl zities (YA-Y) 03 JEnd
e ol cLadh

e Administrator pall , b Lenie ((VA-V) o3 Jss &dl 2
i~ st (Sho bl Wl e 0 9 calladd) desin submit a7 ) 3!
sl addiall Aganly o helal aall ey dguas &g lee s LES] @iy
5ylal allat al oL 3T 65 AV alglls 5l yai ¥l Administrator s ol
D1l Jigad oo Lia dooliod Lag . duiodl lcumdl sliil (g g iml
el yie pud Ula, I clickSubmit()
sy S el yia Al (e clickSubmit() Ala 3 bgad sy
pusiodl dgaly Jlad] @iy o 4l yelapes pobuidl dalades o7 dial35a i
abadl HLATT Ghs Yy capaadl (galadl Dgudl Gl cilaglas Lyl wie

<>



it clbalades 1 40,0 codle sl ix el

el el ga g peniion 13 pa Yoty g oot leasdl L)
el e fealls 5100l Administrator
O 0 feedback dgas y 245 Administrator pudl @bicw g

e Jladial oo cdane o donodl Lgudl Ol LIS 7L gua

Lq.n.."s g0 Y il e Jil It oY accountCreationNotification()

2 ALl o eliuly 3 ilaad) Oda Lailt 5y15f A-Y
Managing Complex Interactions with Sequence Fragments
mesU.a;e.uLgﬁ ‘.Ju:». LS}ILA Ul&d_ua.a.” ‘...Ldbé_.iub Lnu...ul.t:l u‘

s 95 4 el Gl ==y (UML Lx 2 polill cillalades Jleatiiuly
Ll Calies

riad ol clabaes cles (UML 2.0 2 2ol 32l 2
e iy e ) 50T (g9 todg cdalaia ju by dade s gy 2y
At Aguald B)do s (s @9 Liibio 5 Lgag® Jgmod Juo Ll
sl e’ e olgn Gl (g yally ) pEml wlin s Hlela¥ Lisls
PUCSENS-RY W N P Y W U DU O EPUP P W | PR P B |
Agylal 2 e liall e Yous Laudads okl clladaiea

i dedlly gredlal sue b cipua sa ] Aol Wilia gl
o) o Lo cqolill daldea Lyl T ooy Al Jo Litl] e Jabatlly
Joe caudae Meldl ool Llsnigay Lalaie ol willalasa (LA
gl alidL UML 2.0 gacran 5T a8y g, aully 5l psaill colia s
ea¥) ol e LilxMI sequence fragment

<>



T bl Laiedll Gl el

O ey dag g Ggutiie JEa b e plill @ Joties @
(Q_BJ d..é:\.aﬁ‘%..&j)_tﬁﬁ_m Pe= a@\'r"'”Ja.Iaﬁm d:-\.} QJ‘QMLLEU‘
(VA=)

SIS c@@d‘&iﬂ@l@b@&c@m‘ @ed (B9 hio sy
Godiual yEmang ddkaill sl Ji 0 Lglene pmlil) @uwd cdlelas NN
Ldatl aygl 330 ijj-"zj Gyt saaalt e Me Laill as idads tnL'ﬁ ‘ALuuBT
@wdll Jale ylng.operator Jole o alil @b Foaius Hjlew Ao
ol @ud £ g0 | fragment operator

- ui: . COnrGBaT SEACER>R “SACiore®
20m: Adanisirator] AccownfCrasbionii Crostmpw ACCOENECONEroliar acd AuthorC recssntasib| | v e Emailyatermn

oot (BN BIDGAC COET)

]

BB CBIDAD COWRETy oy PE) A fatrd Contion

paramseesr that is beeted g
R entry to the fragment : ‘
o g 3 e e i X
amnl] ] ghadt 2 add
T : ;
* : !

o y [] L]
cHoKSUDMA] . crestbMewRequiarBlogACTOLNA: Autne et H
ey
ﬁ checkAuhe rbstiajad Shutho rhetads)

' s
' [

. 3

@ 4

L4 ]
f i
]

: 4

% [

B .

anter AuthOrDetadoa  AhorDaisa)
<LCraatez? )
I - AuthorDatis

T

J
Tiio SHQULSNCE e cenreatsla|ze [ CRBCkE S trie]
i s L
oparaor : .
i | Repuiargingancount y

@

HmaHSopDAG LN RBA | [HUUIArBIOgACCOLNY

+ sundEmalerrl  Ersd),
N :

A

[ L TR R R
1

'

M__ ) i ] i
/ ¥ \ L] A
ACCOUMCreatbaNcaBicaion) | < SRy > J Lo . .
i Ll H

l K.-.., ................ : The sequencs) - :

— 4 : . frapmentbox | | :

Jleatiial @3 9 C%Tgmwwﬁ};&@m‘MM@@(\\'V)@JJ&:—&

<>




sl Oollalagma 130 A e Lanll i Dsd

copt Jaladl g el Jule O dasdly ((VA-Y) @3 JEm il 2

S ais @ ST o0ptional (gHLanl gl @ud Baie Ol i Las

et yial by Lttt L3y (5l W1 ol easd sution s dlelanl
o il ool Hey (g5 sl bl

¢ s il ] cilyialyla ) ol aludl #1637 Gae zlisd Yy

2. bl 0 ol ewad ref s g g il e clgilaginsi a

ook yial s I bl et opt g o il gliiomy (52 caolall s ol

Fod idla 2 Y AT adleldd 1aB ade oles La 1))l NES Y

O3 Laie bl (a_t.u.ﬂé_._u:l_" clelaidl Juais @i copt aolidl @il

Arue isgmeas HUL L“,Ja\)-u'“d‘ weyldl e

ga:;,d‘ @m'm@m1 Awd Jleatul V-A-Y
Using a Sequence Fragment: The ref Fragment-ref
Bt JEolien e Linay alill @] ref ey ¢ 5301 Cading
ol e Lozl sale @in illy ¢ Aadeiall plidl ol e aldl
ref s Al polidl eud Jiay ((Y0-V) 03 J<2ill 209 5ukall FPUNY
e pls dalaea cye ey
e adiiall HLisg LIMS (s cMelal ol sl @3 22l
U 238 a e gl @eu® J s idgall ol ¢ 43 Administrator
e sl ol ed a1 Sy eSS (YV-V) o2 J==ddi

<>



Yo 5o ol A liadll 4 elad

2eackorss ui: coniroBar: “Eantorss <=L

e Admiinistraor] | AGCOUNCreaBomy G reaanew ACCORMControlsr acd: MsnorCressntasls | | oa : EnsanSyutan
: : ‘ )
ref ) N
bl £ g LS \ :
[} 2
Setect Account Type : ;
; ; :
[ L] i
[} L] j
BB ALENO MBS | AUSOT D) , .
<<preabss . ' :
: AtherDataiia . .
T L] a
- - [ ] :
mwm} - crmmmammmwmﬁmmmmj
] checkAUTOrTVIMG - AUthorDetags)

.

opt ] 2ecreatelad)s> | ohecked =Erus | :

|
!

ewRBA
feagutal BisgAs oot

emaiogDeianrwREA | ragwﬂar&%ﬁgiAewwnﬂ

SenETalpmal | Ema)

e R EEOEEE S DR E e e % o

9:5:\5-‘4&“:3:‘#@!1'&»‘ L ok ow EmE mom om o om ow R ook om A ow mom oM oe w7

aCCOUNC reateiviicaion))  CedEtlys> .,_|

| je——LI< ! ,

@Lﬁ‘c_a.uéd:'-\a Ligoe sl tyJL@a1%.l.L¢AluJ’ e ladl p el (Yr=Y) {o"ﬂgd%.&

R T L

(T ¥
sd Select Blog Account Type )
<< actor »> ui:
admin - Admitistrator hmuu:nt(f reationt/l
createNewBlogAccount() N ::
aelectBlogAccountType(type) |
g o'
: ,

Lgda NS _)L.,Q.:-‘ &){LLAJUJ.C.L;;M?_&&_}A @UJ;L:L_:M (YV-Y) ‘q.:é_)d.‘_’-::a._&

sehud S




@L‘JJ‘ Slakades 135 M M LI o lad

(&_.u.lé ‘AJ-ZI:\ ¢ & yus Sl @LIU‘ cullalaza S s 351a] 2= é)‘}ﬁ.’\..:
SMel 85 3...:‘._9.4_‘5-_6 JLAJ:I._LH‘ 3_)\_?_}’ FENERY-) I....u:.._ri I‘GfL,_.a:.-)_U tJLZZJ\
uf:LaT soe & oMleladdl Jleaic! slay Aesdl gy cdsayiiia

] cronmcmlt kel T aglin Jm iy oLl s ref ao M ot Jony e

! et 2N ALl £ 19 (e jmialne (adule Y-A-Y
Y, 8 dom galt Jrae sl
A Brief Overview of UML 2.0's Fragment Types

(£=V) 03 Jguadly (g yan

b cillalaea AL wie Lgudleg mliall ALl ¢ 1531 (4-V) @by Joun

dodaea 5130 2 sebany 3l 2 43T olmay (8han Melis Jiay ot ¥ | refia g
s e gard allawi aal 53Lab Lasys cdagad > (o pady :
ol ABMe Gugdad e dadeid) Jlesioal sale] dudy cdlelanl |

. (ai_x_'wl..u}'l LN I <<inﬂudc>> f

ol bl ah gokim b cadbe Laall Jsaam casny o pas s ¥ | assert: el
£ (i 3 e 4T ol (ot oy W]y Ha g i Las | |
2. sy Lals AL assert Lagaild Lo L play Jond b3y ¢ Ll
B - AT LD W PU A E U N CYE P NEN E [

Aaylov dleban o200 Wde |

<>




Y. sasall Gl B3 @lad

s 53

fuada g f3UL sl el L i
i el s suema s bl @ud o ls e Ll Gl o | ¥ e | loop sl =S
L3l for(.) ety s dssdh gag Uak (pupbondl doyd Lasd grpes | uaB¥ bl
sl e samma sae cMe i degene IAD & uds OF g Lala | [yl oy ]
BRI SY SR ch'J“ fr;*‘ Jos ol e 1 s | break izgys

E,,_-Laa_,.,_uw_,Ugseug,-za,guigwg.’m@wuﬁhﬁ
JCH 5 Uler 33; break

o el 2 el LS 05 o e Rl e V4T (D0 o sl e
o Uy ol S i gt S o (3 el 4] Lo 8B ol bed
if-then- else &t dbs 20 dadad plia yay L do g 00

D) oyl o 35

ARVEPRUNG.

[l el |

:.a_x_mf_)_a:

alt

rq‘;sllo\)laﬂ-\JL@bLL:jiﬂ;:l:'—_\,is.uif\ébelsed_poxﬂaﬂ if Raglel
oj_is R ¢@L:-.ll Slabase, G;-i szl Y kS e Wleznl dale)

<<extend>> @MJ:JI @ e L (-La_-s._:aw el A3

[yl oyl

opt : Lo

2 el Lillae ol d J5n0s codle il 2ai oyd 4l saom |
e Talie g3 i 24T (o cidbeLall (e A garma Of pod
5 gl S sl A 51T Jlantionl i i i gl B\l
2 Ll iy Lo iy ol e (pgimy oo Dl 245
Shelsf aasi Laade ¢y T e ¢ Lo sl Hlad) Llssal pae el )
st e read() se Lyl 18 sle it Lo el dellaiod aoe ’
s shetiod i close() e W) La b slotioly 4ale aay socket .
B s skt oA 515 Tonepdls ol

s ¥ |

neg : alayiol

JEm iy okl pe® 3y ) edhalantl Aol o 431 A
oo cyoal wlloal JLiB) gY Torkor hlin gl &3 (gl iy 3l g0

par 1 (g5l g

Ailaia oy sy Lot pgbill ecdd (oo il 1am S endlelanlt I ’
1 gt L oo @y G EELaLl o Gyl RG] A
55 Jlariuacks 23l Lplgihd e laall e Lgmas 3 13) Ll
o1 el e edlelaill osend ¥ ol fomiie oy par galitll udd
peit JLasyt Ll oy el Cpor polial) o) il — Lo |
plolall apss (region gl @) da ol e uylgal) endhe Lanit
Lok il ittt JLaaly ialyatl |

region :dGlaie




b clabaie 11,1 el iaded

aaal ol el labia oL L dee bl Aol Jaas
pLadl (3 e il 20 il cre o Jlo BT e s 180T Lgilonn s
O e o Gundig dadi fmang oty Lalad dadadell ) g my anlold
g 3285 iy ol dadadea e csdlalanll o ieid mylntf Al
Jhesind e o Llac jul g Ledeio llaladll meiad (5 e il
T 2 a5 el i el Jglod Aalewp (19500 B LAY (bl aludf
ENP

b claliies 2 bl aluidl e Dasa Lakile Liath il
e Sald oy g 1y Le g go Laalh oy bl aLuaBT ol plgif S
bl bl AL ¢ 13T e Jadl 5080 Jal pag oligall o 3l
JUML 2.0 in a Nutshell (O"Reilly) catigsdl | il

S Boladel! 4 Lo 4-¥

oy Jlai¥l cillalatess ju s as J] plall eillalages (3l
ilbalaies sl male e 53ke (s Y onaiaidl s Isae o
Cian g oot (ol 8 Jramill g g JLaai¥ sldalazes Jolie gLzl
oo sblalodell fya pre g il cpiis (o 0)la e @in g Slad¥l ollalased
et J== Jertiay s 1 S ilialll oy cllae] DU

il (ol cillabaia o Jlas¥l 5 polill @llalaes o
Slalans paiidy . el allabie a5 g5 Lind o cod gl
JEadn susdae ety cedhe Lally Aad U L3l gudll (o s oyl
2 codgll ollalass Ludais @liy real-time Lo)sall el pn ols
el

LN
/ \\
<\ J P



Y. sl Zandedll 430 olas

Op pirEay e aye g dalaie jd bl cllalass cominf 13
e s 5ian e Jelall illabais ] 5l 1l ) gt « Sl
goed .nteraction overview diagrams Jelsill jasele cillabaies as
atelatl o p bl Lga o) s dnll yowatt! Jelal jasle cliabais
2- Jelddl patele il balates (oo g @igiug abdaill Jauls L iand !
odokadl Lol




Uk

r bk &l (gl el yuid]
Jhaid! cillalade

FOCUSING ON INTERACTION LINKS:
COMMUNICATION DIAGRAMS

o lan ¥l iyt lals] oa ol cilladain cpa s 1 ool
g JLat¥] sllalaa oy some JeLiy 60,2810 AL £ [ja ]
oLl g G dasl g, e Syl Jolinll (51

dogl g0 5LlsY Lo guosts i Jeo 8y JLuai¥l csllalning Jasis
IS g Je Ll Bl y po pald oo ) LAl e &)y g s (955 A
el pgm Ll L pas oy Smay ¢ Jlai¥l lalaie o le Lasy 3, L
Lo Jeldl &rgun Olemafl e oy oo

iy Ldass il datades 2. ooy LA o daalg )11 9520
ey g iy Jeat¥l llalaien iy 3y piogs §3ell Sy
ollalais 2. Jelaill Lat sl enlusSU oy g puintl cnss s LaLT oo dayl g i
T = Luyd - Jelall 2 igemadl elas Y eodys i «Jlady!
slaglall ¢ye Ligilh

/\\
N~

N



Y.+ suo ghl Ko el 431 pla

e ¢ Lol s Jluat¥) ellabaia 5 mliat] cllalaies 4057

Sl ondalazel] caia aad o A Jagall (e 3o sl Lavinadll i) sl o]

i pye ylae sl s ong AN oy La Ltleg 5591 aw

lalaiee (3985 Lagy ecdaglgs il pptaia con cdhelint] ] iyl 3y pumieds | g%

i iy s et 1y ¢ Jon Tl e ) a8 o sV

ot yial do gl il e @ioy Ly ¢ (Smss JEm i i gy ke L]
) dalaina

Sl pdt g Jalg st 9 (i Lol Y -A
Participants, Links, and Messages
dailgyg condm b ddl tele &l M5 n JluaiW dalndea ol

(it dal gy Jobo e Lm).s“).qsué:.qggl” Jile 11 c@HJL@Sy‘

LA i) Jm.uul:h
F4 Y :
/ N
/ \
ri x
participant1: g participantz: g
ParticipantClassA[§ V |ParticipantClassB §
| _ o A
\
1
l.
hagl A

SO ) pmal Al dala SMia
3 participant1 o=
participant2

o iy Jgaal gy diglyy 5 o yLin oo Jliat¥ collalaies Callsn (V-A) @2 S
otz eillataia

<>-



JLai¥ cllaledes = Je Ll dajlgy e o il

Jen i il g Jlaat¥l da e 2 onga sl all 2l @iy
Lo (esaTy Jabaiedl dovg 2 ddius g )Ll gual pd g9 . Julatieud |
2 oLl ddn Yo by c<name>: <class™:lullss LAl @l
ol dadasea

o 03] (Lae LeaStes 51 datn of wl )il el wpasd ] gliseds
Gl UL ey < Lae ddin g byl el (pe e slan syl oy
¥ g Lilin§ LA 5 my o (Eoayg danal ol dii oo Lo
.anonymous

o gy s dn i Aol Jlasi¥l da )y L gls] @i
O Sy o s el 5 JLaai¥ dayl s o I on e
e vy diall sy Yy cdanl ) (49 e oy L o i
o35 Jeamall 2 JLa¥l daly gl g Lad oLl iy a1
AY-A)

participant? :
ParticipantClassB

.participant2

oot Ui g Jlaniionls JLai¥l dalniee 2 Al Il lels] o

dataine 2. Sl ol e gl sl gl vun ] Uil o s
(o T e nlyial sy £33 g Lpanal oye Wbyl pidss Calliy
A baea s ooy Byl B iy ¥ ‘@m esUatases CoMin,

<



Y.+ doomgll Tomladlh 2a) olas

ST JSap sleiaal sty slla] ] Lt zloos & JloadI
Jela

Lowiiall Jaul st JLad¥] ciblalaien 32055 (gl (oo (saals
JLaT¥ dalaiea 2 2oyl 0 Hlals] @i bl tulill cillabaien fio
eatias Gl L0 ] Ayl 6 ey Al J€o 2B B Jlasadly
@80 e el JEa dn 9 ) @ B0 e ea Byl Ty Al Lgs
Yol iy (T-A) @B, Jemadl 2 suclalf sia pliby dalaself il Js
.2.messageB() ULyt sleutinul o (yag 1.messageA() Ul Il slo o

S ey DUy o Lot e oGl 33607 55 ¥l el
Uy e Louiie dde 51 Ul Jloyls 3 pdibie alually Lo ol

Tt ftie of ity Lgdt i alill eyl JLas (gynl Ay Jlabs La
(F-A) @2y JEaall 2 Jogyan 5o Leso gl 1 DLyl J5u1s nested

participanti participant? participant3

¥ ' )
¢ 1 g
[ ] :
messagel]_.) . 3
- messageX. ) '

; ; -

." | :

-l ‘ é@--uﬂhﬁﬁ;ﬂﬂuaﬂuuanaa
émuu;:’uuun-l-nuuu . 4 %
[ 1 r E]
r 1 [} ]
3 r i 2 1
* i i ’ i
l 1 e 1
* ' o :
K15 bl !

@i Lastie aolomtl da tades 2 285 ol Jiled! asds Jguall (a (F=A) 03y S
@5 cparticipant2 o)l &l I (e messagel () oW1 Ul cleutil
I rre message2(..) s ful] Al U participant2 o )Lat] sle b @

.participant3 ! ,Ladl

<>



Jleat¥l cblalaia :Jelatl daslgy o jusmyat

a5 ) Loyl @By LBl JLad ¥ cillalaiee (Jasius

130 (b s o) @Byl 2 caligiocns 3ue) A loall Jileoy

Lt S5y a3y T AL T 1 g o8l Aln )l o35 of Ll

FLaztl ey 5 3ol Tl oo @3y Loy @3 1. s pandly 1 A0yt ol

(1. @yl g I Uyl 0By ol ]y atatuall Jileo oyl

Jmiall oy 11 @yl s o1 dlslall byl @3 AL ¢g&s
] iy il 1) Ve (8-A) 3,

Bl il il A b 55 T Seaalh Alabaiall Aoy 0
AR al) Al ) 212 5 1.messageA() sis s
{ 1 \
\ i \
 1.messageA(} 1 1.1 messageC{) )
participant! : | ——™ participant2: | v = participant}: B

ParticipantClassA - [ParticipantClassB ¥ | ParticipantClassC

8 @ «1.1.messageCQ s duat] ity 8 ) 5 pabie LmessageAQ a3 (£-A) oB) o
2.messageB() Ul il slentiat 13 < 1.2.messageD() s foal! Dbols

i ol u‘m(;saum“ 91" Joba I AV -1-A
Messages Occurring at tEne Samﬂe Time
o | Silw 3 ides B8 Ua it Difgy Jlai¥l cllabaza jb4
L Sl bl ciblalaies Aol (e 02 b0y gl uaiy Lajleaiul
ey Jleat¥ astlalades Jaiwd opar 516l i ‘ALa.uBT Jia (5ud2a
Cayondly @Byl a3 Blinls @a Bl e il Ly daslalf (il
el puaiy Pl sde Eigus ] 3L elily cnumber-and-letter
(0-A) @8y JE= il 2. (Sogyan 9o L

<>




Yo sas gl Al il 331 elad

‘ 1.messageA()
| participant! : o participant?: |
| ParticipantClassA — | ParticipantClassB

, 2amessageB()
‘, « 2b.messageC{)
” '::' . 2c.messagely)

>
-
| &

Hl b 23 B ol Sl
e g b g (i T

¢ 2b.messageC() «2a.messageB() iyl oo sleti wl @i 3 (0-A) @ 35 =i
J.messageA() dlayt sleaienl vay B oll judty L.“m:- 2c.messageD() 5

Ol pe Bl Wy ele il ¥Y-1-A
Invoking a Message Multiple Times
JL.@.L:! et 33 L"“TU :dl_taﬁy‘ulo_la_‘z.d %.di’l u:_).” a Lo g Joic

UL sle il Lgla] 138 du i il ol e faie Lo &y sle el

dalaiee oyl din daliaaly g 35 i Sl 2 for () 5163 Sl
el le Sl

ey iy Ll ol o el AR gt e (e 0 lag

L Laignt ety bl o Toe Lo Ay sleiud lgls) Jluat¥l daladet

i a lEa3 b (6 Gaadad Jod * ezl 5y Jleslisl g2

o S gt AT Ay 5 S JLT O L el gyt

ielye Ve La
’ *[1=0..9]
e dadly m g Ialue 1 puandl Jiey ¢ Goleadl 5l sl 53 e 2
Jem sl yglasg .4t 330l ye dage i culpe Vo Habg A @00 JL 0 @2
do o 2 iy o-le ol 1yl A 3l Auun (V-A) o3,

syl




Jham llalades 1 Jelil dolyy Lo 5usoalt

aE L
Jhssh
e
P
, 1.messapeA(} *{i=0.9]
participant! : } — participant? :  J
ParticipantClassAg R Participant(lassB |
23 messageB()
2b.messageC(}

Zc. messageD(}
@i 45] LmessageAQ) Ulapl L agaadl Hlsaill ud Lolis| iad (\-A) 03 J= i
sleon ol Lellan WYL e ol Ja8 <l Ve UL..‘.UH PRI P

2¢ 42b (22 dSLqu\ Y :L_‘J‘.l” 3&}4.:-.1‘

Lo doop ol 31Ty Wy (AT s Jlaap] ¥-1-A
Sending a Message Based on a Condition )

Tongmion (aa do i ag® (1983 Lantie iy Jloss] BluoT o
omg Lo il LIS 0y ) Sy € JL S (ol a5
5o Lasmg muoe e Jom by Aaylid] Al I 388 o5 15] dads Lajle anal
0850 O Emang ol dalasea 2 aluill 2l ae dloloayy JLsut
Lot s all gy ) s ) 35 owlyon JLeai¥! dalaen (il
Lalan J

@ 13 . alais yoad (e guard condition (uslotf do & cally
Wy ad das] U Uiyl Jlewy] @i cris degall o pupladl da y & @i
Lo gl i

e Gplonll oy 3’ Ay (V-A) 3 Jm ll n
_B‘wd&.u.u Sa3 Jilewy BWI crs e Alewy

<>



Y.+ as sl dadedtl 4l olas

4 messaged) | Viz0. B
participant! : § nsioo e participant? :
ParticipantClassA » | ParticinantClass
Za.measageB() [condition = true]
Zh.messagel |
2c.messageD}

B3
gugladl
il o y] g untd 2 2a.messageB() Doyl Jloay] @in s (V-A) 035 S
condition = true Jdo, & ey Jls 2_2c.messageD() ¢ 2b.messageC()

i cales (3] 2a.messageB() Aot Jowy3 o) tda 38 e Lodll e
2b.messageC) ittt Jlocuy] @ew ooty Lolad do ) &ll 0o
.2c.messageD() 4

Awad luy Eaylie Jup lelie €-1-A
When a Participant Sends a Message to Itself

Lo s poe iy L1 o] ol o lams 0 Aoty e

ool el ey il ald Ll e ey I3 sl byl

(dnlgy o 9) JlatW oya Jes il s 5ygpuss ol T Lagyd cadyls

Sl ga Legn ¢l Allasy Sy ¢of Jhead¥ dalaien 2 o)Ll it g

ehladl ora dagly 3ymea sa Lin agllall oo bl cullalases ae Aolius
(A-A) 02y Sl 2. Gagyae so Leo c Ulapll Sl rhend! duds S

participant

Al b 215 daab 33
1.messageA( )
ol pasadl 5 e
*—-‘-iipall‘;i-cipant |
dewadd )} 1.messageA() Uyt Jlooy! participant el ;L selt oy &gy (A-A) 2 Je= b

<>




Jlea¥l cillalazes : Jelanll daly) le julo)yst!

Jladl lalade as be Jolald Juolald Adla) Y-A
Fleshing out an Interaction with a Communication Diagram
dad o )i I as dee Sl a2 s daill Ol eyl o
ey pabed) Juoall e ol cllalases do i sa i Jlai¥l dalase
By Jemtdl il JLat¥ da e e Lgidlelin i liel Ludus Linyl

<dactorsy ‘ ui: controder | «Lachors> <<actors>
a0m: Aaministraio ] [ ACCOLMErealiond € reapieaACcouniControsor) acd: AuthorC retentalaDe | | ea: EmaiSystem
e G BMBHEWEIOQALLOUNN] : '
' y .
SHCIBICQACCOUNTYPRYPS) :

SnBSrAutho rDetasial | AUEnOrietEsa) '
deprpabae N ’
1 puthorDetais '

rxmmsasEmrED

L]
o . L} ’
choISubmEY) . ¢ nrmmmwcwnnftAMOmh]
> -
BhECKAUEOrDataia - AUhorDetads)

opt | <promadatyss [ Checked=irua] !
El

newiBa -
| requiarsrogaceount

amaiBiogDetasinywiis :roguhrﬁbg:.b.cwmm]
]

, unﬂmﬂmﬂ:mﬂ?

SaxmsmAaBusEEdxlevsussnsnny

g =

accountCrealoioiicasong) <RI > J M

1
L]
s

-------------------

xxEMEsER} "
wwmmu=mmps

Ligoe il » L& wie & all edle Ll ol dabive Caay (A=A) o3y J<o &
CMS (ggamll 33 alld 2. ugua (gole

Sl s tbivelead bl fnitl ] gl o 3L

<>



Y.t ol Ganlieill Gl a3

sl (o Gty decall any Lbis] 3 pitiens il 3 all eyt
dotasea oL Zmang Jlat¥l dadaies +La3] 0 bl dalases uonls3
Licalia o135 (301 Coyaily edle Linll polial] dakaies of Jlaatyl

dataiee ] (A-A) @3y JSm il oyoa o sLitl 2Bl YT T
(=AY @By JEm il 2 gyl JLaiY]

<<acton
- admin :Administrator |

i
Mcuu niCreationUl

createNewAccountController: § authotDetalls - g
! AuthorDetails

C:mateﬂew&cacsuu ntController

<Lactors»
es : EmailSystem §

<CACTOR=s

| acd Authorﬁ:edentlarsﬂﬂ

newAccount: b
Regn[azBEt}gAccnunt

A ol iall 5 o lial LJ_9 L}.&Ln.dbu\.ﬂul“ u«.—é_ul_:.ul‘ u_gﬁ_l\.ﬁn..\\r.(\ =A) PBJJ.S:—MI
Sl dalazea

RN PSP QL&J\_&.UQL_;&;J\@\_”J\ dabus | s ey
NQREYY) @Jd&.&l\%u@w}mh& c%@d\.@ﬁﬁ\

<>




Jlai¥l cstlataies e linl daglsy le Sugell

Cecator>> b
admin : Mminkstrator

i
AccountCreationUl

authorDetails ;
A’uthqrﬂe;ails

createNewhccountController: ke
CreateNewAccountController

< <actor>>
es : EmailSystem

! <<actor=>
| acd ; AuthorCredentialsDB |

newAccount :
| ReqularBlogAccount

Lals] (omay (8 ~A) @By Jmall B okl dataiea I slailly (V1=A) o3 J&o
Jluai¥l dalaiea 255 pall Dyl e Llail) dagls 1

s LT s Lkl o Ayl il )3 22Uy 0¥ el ol

Sy L] wie (1 Y-A) @3) JEm il 2. ogras 5 e o Jelal
ot &t T Ll e el Jundy Leisle ¢ JLat¥l dataia ]

Jelill mmay

<>



Y.+ G sl Zaieill 430 ola3

| <<actor>> ke 1createNewAccountt)
- admin : Adminkstrator |

\ L selectAccountTypeltype)
\Euen;temuthmﬂetails{}

ui;
AccauntCreationUl

| createNewAccountController ;
| Cravteﬂewﬁuunttunmller

] anthorDetaiks :
1 Authnrﬂetalls

<<achors>
es : EmailSystem

ZEACIOr>
a{d Authnr{redenmlstlﬂ

newAccount :
Regularﬂlngacmunt

S Ladis Bley &S oyl )JJS" Administrator aasiwll xidy (VV-A) @3 J== b

.ui: AccountCreationUserInterface Ll

cJbeat¥l datases | LdMgn e 5L 31 oF Loy )31 Zalin] vay

+Lad| Ul y 3.enterAuthorDetails() Ul 3t 3T . B2l jea¥| fud

&Iylde «LE3Y uir AccountCreationUserInterface « )Ladl oo ddals

Lols L fad) Bla 3 45y .authorDetails: CustomerDetails o

38 Lot ¢ LafIall Dyl a3y ) Sl (e auslo] &) fe
AY-A) @2 Js=dll 20 (g yre

<>




Jhai cllabaies 1 Jelintl dailyy e a5

L <A i 4, 1. CreateNewAccount(}
admin : AMministrator K
wmemmmm . \ & SelectAccountTypeltype)
\l.ememuthml]etails(}

ui i | Al
AccountCreationli | Py QRIS RS
e PR i -~ 3

4
-
\i.] L reaten>

, authorDetails |
. AuthorDetails

“ treateN ewAcoountController:
CreateNewAccauntController &

<<actor>>
es: EmailSystem |

<<agtors> i
acd ¢ AuthorCredentialsDB

newAccount ;
RegularBlogAccount E

02 gy« Jlaid dataiee Jf <<ereate>> Uyl 2alun| @33 Lauie (VY-A) Jen s
3.enterAuthorDetails() Ulea 3 Jals Ldats Lol slelsd 3.1 Lle g3 3

ks Lo o ey« ilmitie a3 @ Gl 3 pidall Ldadl el
(O 8-A) @By sl J] il Jlat¥ dalaies ) J5kea )




Y.+ ot gl o lbailh Z43 ola3

<<atof>>

i \‘l. createNewAccount()

4.2 accou ntCreatedNotiﬁcation-{)\ \2- selectAccountTypeityps)

ui:
AcrountCreationU}

4 1 createNewRegularBlonAccount{eustD: Customﬂrﬂetaily

\i1 gcreatesss
4 1.3email{newAccount] I " 4.1.5 <<destroysr

hecked = tru createNewhccountController: J authorDetaiks : i
lehes ol (reateNewAccaunt(ontmller ] AuthorDetails

4.1.1 checkAuthorDetailsfauthorD : AuthorDetails)

<<Ladors>

acd : AuthorCredentialsDB [

4 1.4 senEmail[email : Email)
[checked = true]

<<acor=>
es5: EmaiiSystem

4.1.2 z<create(authorDetailsls>
[checked = true]

newAcconnt :
ReqularBiogAccount

Jeladl e Jiloyll Lo yame ol il Jlat¥ dalaies opes (Y E-A) Sl
abal) dalasee 2 2 gl Jiloylt L2y i gale Ligoke ol oL
(R =A) el 2 g pall Sla ¥

aa L Ollalades (180 Jlad¥i Ollakases Y-A
Communication Diagrams versus Sequence Diagrams
Les ililaia laglan aoliill cillalades g Jlai™ cillalases (o o
Lo Lol fpenimadl edbmintl gt Loston |yl Logiu 200 Jamy
e ol ¢ Jlaadl da badea of z@\_"ﬁufa_}a_'xn Hloay (_1\_«_..:}” J_‘MTU_A
§suma Jelit i Las Logia Layds

<>



Jlai¥ cilladazee :Jebintl daylgy le sl

SHow the Fight Shapes Up £ | mal! 3 slacity wavs V-Y-A

e Laall (i opatell oy atll (1 0-A) @3 Jom &l inpny
Cagas gole Dgue cabeas o8]

CEMM ol ; Coemeti : S S
aedevien: Merioistra o hecomniCasationill CreateblemhooomiContratier ol t AytherCoedentihD® | [ w:

3

—) ek i
1EROBIN wot)

kot At hacDeta B (aughor : AuthorDetaisk
e ]

dasoat) 7 oeseNewhagulariog rnutiahoDess: A he Dl
I dhickhunhosDetalsiaharDenil : AuahoiDetalish

o} (chacked == troe]
<<omate{pathorDetaik]> >

11
4
L]
L]
»
¥
1
13
L]
¥
L3
) vl douml :
'
]
]
1]
L]
1]
¥
1
1]
]
L
¥
L)

P L Y 1 T Qi R e

denglibdogbetailntkecount,: MWrMmﬂf)
[}

ik mati(email - Emailk

00>
admin: Adminktranod | 1, createNowBloghecount()

2, sdeclthm‘m{lyp_.e
4.2 account{rmatedhiotiication() 3. entechuthasDetatkl)

4. cRckSubmit( ke
AccountCrastioni

4.1.MMWWM1(MWIK:(&W \3.1:<crea|¢>>

413 emaliinewhcoouint) 1

Tchhecked =« trinp] ‘ 41,5 <<distioy >
(reateNewhccsuntControlley : | i athorDelalls ;
CreateNewAcooustController ' uthorDetalks

*“*ﬁ&“&“j‘{“&fy 412, Crackhuthare{ahorDetads: AothoDetat)

LIS >
ad ¢ huthorCredentiak08

i >

412 <<mn{ailhorbmis)» l

DeWACCOURT ¢
RegularidogAcoount

datodes il "o (g3l Ligua Gl SLA" 1203 o any (10-A) o3 Jea b
Jlai¥ datases aluszoly of (A4 ~A Jm il pudi) lall gt pl]
(e A et i) Jandily @il




Y.+ ol o lieitl 2 el

The Main Event (ypuat o3t S choelf Y-Y-A

Je il Jlasialy g rasmll Joaniill Jom gom o oo Touny
i (V=A) @3 Joaandl G5y (JUiess (V0-A) @3y JEa Bl 2. 0 g sl
@l ol 51al 301 2 cue luall Jlai¥l cullalasea b cllalaiea
A Ot CalusT JaY salb] JmenlN oy geny Lagia

Jleani L‘:tham_jeliﬁl ollebies oy )Lk (\-A)‘:\:{) J g

FESH] Jlai¥l ellalases bl eillabasea 3di
el talasea yy a3 sl _=ally |
Lelbial oo @ 3l Jlat¥ | f»
) i | e Sl s | nsplall clelenn |
NI N -4 § ;
. CIT ] Dl Bl et | el el sl s | &
ey ST cdanlg e 31 | e S Jleaid asa W)
Ol sl sl M! c;s_mL‘e_m H:.J. Ll u.‘a; e
1 - s v E L;_' & |; L'a - . ;
iy s e 'y : f“—: B B3
] RESYRTR (N P oddill
P A U IR ‘ :
R A BT NER
| o ety 3t s
! U s daslgy gz |
L Jheat¥ cillatades 9.0 | Jem S onm L i) | - oo«
_ | o Uiy a3 Jua |
cngm bl o dast g dl opad | s cAadall 2y | ) | ens dasl g,
! _ | &bl 2T elyliia | _
.Eé‘jjeﬁdﬁéi °'LVJL_7-""‘=.'3JJ“—°"‘H“.5-‘5 s dedl s " ine Lt
' llabasl |(_,Atl_935}\ TR R D %
o r el M= 1ol | Byt Gaan 5 0T rnay | il o gi O oy | pdlss (i p e
! iy Jile 1 Jaleally Pilu i deteatly Sl it 5k,
ilmaly e gl M= 1ol | Jlentwaly Lgije @iy | pobll collalases gt |
. ) :' ] Pl ees
hicam 2l Blcdl G | e iy = @B Spapdl | JLas] pe iy Junbl sl
i CE]
gsbutia Jem iy | eyl ilaghss ol aLual | =
ol el talaies Lia 3328 | JLaa¥l clalaied )
po gl gy dim iy | g Bl s | Jlesialy Laglet] @y | il ll oes
Jem i dralatl yua Byt | Loajuss s oY L saliall ool pe g | Taljll e
e | Blepdicaipgle g | |

<>



Sttt cillalaies 1 Jebidl dalyy e Jugoyilf

il Jlat¥ esllalaies et cubialases
bt el talaia Lia s | Jlosi b i igpnn | cilladaina 553 claga s | 50,3 Hgg
ot LY paly Jom iy | Bl e s il | s 20 e 2 | 55
gl zgutgy Silan s | WEARCIUR PPN WU BN R

sl asl! Jlostaly |

| d;;__.ﬁ'yi-,_'.dsL_u,ug
dalasll |

ol e @ Enodl Cuaall e |
e S by ahiuby dadill |
gt 20 sl e |
el tabal (Jloo ol pede |
SIS PRI ISR LIS

Olall Uygun e |

Ji¥l sl labaie oo |

Aglasy Llago dayuy
i ol “—-‘..Tu-l“-
peddl Labioe Ll |
FEE PR KV - S

nil_!'_\‘g P hmtda Bl g0

eyl it Aol

t.'IL-:GJa..Ia.éu il o) ]

‘*—"u—-’-“-"—""—!“-'—‘-‘”
o310l ey <l
c_aL.Idl..L:_iam' LLd_m
i ol L Lgiles
Lomitad 130 3107 Jlaanowd

Gde Fmga

ebin| i ggn

il eiles do sl pans [umie §luadl (e ¢ L

ilalaina g b2l ellalazes o s by s e §ylse Laskow ALY

Linrlis coud (V-A) @By Jgaomdl 2 i gyl w8t of iy . Jla V!

SERPSNPPL, 3 NIV SO PSR T U RO B

Gan oVl Lo yully wigh Ligs I3 bl ol boloden Jloat ol o
Jelant s 5l i

calidea o daat gyl e 5,0 Ligs 1) Sl cllaliies Jloaiad o
Jeldlly gnsmnid] pnsa Ll

it S e Lgy WD L real 5 Al (et Lag,y
gl cllabia Lgie pat all claglall aylas &y 45 s a5,LaL)

<>




Y. Suom gl Toniteill Bt ela3

(ol tales w51y cillalaiedl 038 a3 o Eal (JLai¥l cillalaiea y
Lae Ledlasioat JaaS oy

S (1 Bgtaialt Lo Le £-A
St sl ! JLa¥l cllabaies 5 poldl cslialies Uyl uil
daliiea cre 3 ylue codgill dataiee o) Ylantol Jolill cillalia glg]
ol Iyl se il e 3 Sy G un Lasiasd il Jals
Lelai¥1 2 a3l 300all (o jnil) T e (g3 301y dle Lanlly
peelidt Jindll 2 cud gl csllalades Audaidd @iy real-time 4 gall




2 )

t i | el G (gl ey
ket Gotel | i Ladeig

FOCUSING ON INTERACTION TIMING:
TIMING DIAGRAMS

eopall Jeo - ilandl gans e - ccaall ollalaga 903
iyl ey e (bt Janal) bl elakaie 5€a,% Ly
conmLadl o Gl daslg ) (alil] Jumill) Jlai¥l llalaiee (i a3y
il hgna 5 yedaitl Jeladl allalais frais (1 i Suiiomg o3
deabal] ooy Je bl whiud gssmy Layyy @ gl e Lduadill culaglal
gl Caal e JBL Lgie gam ol g ey i o1 (ols3 Ve e 3L
e linl! Toaailly Lega cubaglatl cye gyl 13a ol fafy Jelinlt lesi
b gl dalades 2. lillis (95l G o Al e ¢ lion Dty 683 (GO

of real-time iy ysall L olaWl Jelatl o Bgidan, s Lasale
PR PR TS el [ Lj_mm o) st cembedded ddeall LalaiWL
el cibaglan pul i bodl (5555 o e ciEuEadl 2oy ¥ Lol
el @ gdl alladll g 65 e plaill (ad) dege Jelaill oo 4530

caial ol ilaslasy Bua Jo dad g condll dalads 2 g

N
\@.




Y.+ ool il T ol

e @@ty Badome Al 2 ) @bl o Lall olay x3 50l cdpll wlliss
dalaiee ol ¢ Jlat¥l ellataig g mbil cllalases o sl 4slasll
6T pon Ui Lo sl @i of il 5oain il plae Cauing ceosd g3
old drdng sas gl Anledtl ad 2 Jelad callalazes o0 y AT Jemii
) Lggam oy U Slaa I Laya T s sl Jelilf eyt dalaies

Mo Jaadl e pay 5T dosiially Lghguan by (oLt L il ¥

Cud o) Ollatasa pglie V-4
What Do Timing Diagrams L.ook Like?
speand) Ada) ALl Jea dy agdle codgll allalas gudin
dadazes (o prgnll ddd) Coon 10 300 yg&all H81 gl 21T Juli 2
¥y logic analyzer _alaill Hodl Sle Lgns) a8 gl dadl p 51y oo il
B JEm il iy i ¢ oye Lialaie Slloea daB sl ol 13f 3L

il ola gusd Hle 4y p25ull e L gad bis ye (V-4)

{ies Lty

P -1- [ ; . S
- - A o . -
] . T
I : ? . ' : tatus
< : i N\ : ' ‘. .

‘ <E gl
Time

[ Events bt IN
(messages di-)

coBgll dadades o abill Hadl e 3pallall culaglad| J&o (o a3 (1-4) o3 Sk
participants (i€ )L fieg messages (events) Jil oy J&= b e LﬁaeT

states =Wl g




el ol allabaies s Jeliill cud s e 3ugs sl

o o e Legs dalus ¥l (e il Galaill Yol 5l
el i) Lalaill Mol e s gpall alaglall o) A gnal] 3,50
ot e Bl ol Jem bt ()-8 0B S8 SN 2 L gyl
syl EW g saomma Do ouie i abizedl s 5ot o gl ol 3aT (g <o
Yl peatt] lates U1 i gty

ALl Jals cnsmyttualt Tliie Mee e gill ellalaiea o353
Sttt el i) e 3l coedaill da badee Lo cnfu s e ey
e Lgdde alylall ¢ s sl ¥l e 3 )le ¥l gty « alaill
Akl oy cop gl daladea o cilgaliall gt be G adlil
idly ((Y-4) @B Jem &lly (1-4) 03 Jgm &l )L 50 Leuie 3 5ol s
138 (33 3 By Jelm cudgd dabiine JEad e Ll Lo laa
JUML 2.0 in a Nutshell (O’Reilly) wsbnealf opa SEL

 aamn i . - — N S

sd Mail server

] 5“&3}&”{3‘4’1‘;"“‘ l Unetngacatei th;z
iau’thentimed, and idle}; ’ Teansmilting | e Stﬁﬂe I
TN, P | Aalh cfuka
I sl s 111 p st wi-%
v sy ' Authenticated e
Lo % l sendMal

ooy ] e - b

Lifeline siuadt s [ Login Disconnect

M Messages that trigger the (hangesinstate

A ST LA )

ol g s a3 Ll (ol docat] e al] dafaims 0153 (Y1) 03 Ja s
(1-4) @3y Jensll 2 alal]

<>



Yo oo gl daltadll Gl ola3

2k Jalafes (o M Codod Jakades o LIS ¥-9
Building a Timing Diagram from a Sequence Diagram
i (e LM Janiiug Aoludl (e e Bgt datades palass Lics
Jw bl alblalases g Jai¥l el lalasea Jgind 2 Joaiwd! JLEL
(Y-9) (Cﬂ) J== il %_u.::_g).d\ "J._.g._x:g- L:.SAL:' gl c..:.:\.;_u:» ;-Ln."dln JeLazdt

P i © controlier: ) <dartorse <eactors>
aom: adminiatraiod [AEooUnRtCraatinnin Crodeieniscounicentroser aci- AhorcrogeniisteDn| | 48 Emayatam
o CreReHeHBIDQAC T O] ' : '

M : " :
1 k] L]
SHRCLBIOQACTO LTy Poly pe] ; \ p
| . L] L]
. \
® ]
entarAuthorDatatedat  ALthorDaass) : ;
<Arreasss ' .
* AuthorDataiis ' '
T L3 L]
N - ¥ ¥ ]
| caicaBubmity v crmmmamu.na;umummm] '
5 T Py L] 1]
: checkAuthorietatstad : AuthorDuads) . '
=.= O .
E opt J cepresead)ss | ehecked =true] ! :
! (T " i
: bmmrmog.unmunl : E
i SMEBIOODAAISNAWRBA | TegULATEOACCOUNY :
[ 1 L ] L]
] ¥ 2 ]
] ] - - -
S z ! '
' i AEmaemat Emal]; .
L] i L) m
[ ¥ ; .
‘ : : :
Y ' ¥
accouniCredlediciicalion)] <<dtbNYs> ! . :
P, . : ' '
e , ' : : :

ol s el oo lia ALyt cilaglen oo aabull dataies (goiom (Y-4) @B J&a i

AL OldiaTe .8 CuByi 358 V-Y-9
Timing Constraints in System Requirements

<>




b gl llabadea s Jelill cudyl e jags)all

— - — . -

! Y-i cdlaliel)
| 2=l do ol s (gale Adgua aliien ¢Lﬁdb_).3d.¢ﬁk§_9:o~‘.\ BJ‘Jl‘an-.lc-a.us_:\ .
el slael el sueld Jlotul Luskall LA Juwls oo |

oo byl ollae ¥l Gasy ¥ cllaill pgd (¥ Lies

| (Srdoee) Y- Lillalial
‘ C)‘_QB PN J}L‘x RERES L§JL:. 3.3.9...\..4 4__4Lx.u.'>- ;-Llul_:_}___\..h.c\.\.! Lg_giz.“ EJ\Jl ‘AUQ.\ e

Aagall sleiel bl |

G Bl susg e wd et Y-Toedband] el o5 us

cu.a?uid.u_&.:n.b- b L] g 0y a 381y Jgual ‘aLI&:_L“ T WEG W

o8 LS sy o Y-l Cdlailf 2. o gl Jom culaglall e doje Lidia
e gill dalazs Jleatiwly Clbaill joeiy g0 Jalanll dadedd ol

Ced o Jakadva (e sy lialt Gudald ¥-9
Applying Participants to a Timing Diagram
b Less Cuaus $abe Lgue olus sl Jelatl 2 s il

AL-9) pé_) J<_—L:4H ;%...u.o_i).a.n

## ,\\\\

\\_,/



Yoo bam gl el i ola]

CreateNewRegularBlogAccount )

s
£
&
2

: AuthorCredentialsDB

"~en]| TheTiming
Diagram's
« aualo| Participants
g&i&ﬁJL&dl
—of| g0t ki

: CreateNewdAccouniController
:
:
,
[
[]
1]
:
i
'
'
| ]
[]
H
[ ]
:
¥
.
'
[ ]
3
.
| ]
[ ]
1
v
]
| ]
[ ]
'
L ]
| ]
[ ]

-
-
- <
__-" -t
- e
e w
3
wr ™
T "
ey _",m" o
= -t -
= -
- -
B - -
= - -
- - -
am -
- S e -
St - N
- -
[ -
=5 ke
= .
7] "
- -
e J""I
p'!
o
.i".‘.
-
.

i Admisistrator
Lt
A
i
~1.

(S3gac Jesdn Jelaitly cnciall pacad 5 oo Uil slen] Lilies @ (£-4) o2 Je=d
.&*Bﬂ‘LId.IAA:AJLuLA&Q&;J‘ igadl e

oby Jsa all 2 onso )l diell L lalentl sl eI JLon| @F uil
Ot ebielat culy 437 @2y ¢5)10¥ Jgow datazell oo L2 ((£-4)
<name>:<type> druall Jleaials o LaL ol gial dlaleall daall
OsEmpLadt oo 9 (8-8) 0 3) Jem &l e LAle g aTowe ulling
AuthorDetails :cef yliall S ¢ Jolaidl shon LT atpiand g @adlidf @iy ol

<>




o il Slnlades : Jeliill codgl Ll uf)il)

(_';:\’5 Shadl cpia Jsls Jlaaf o3 430 RegularBlogAccount sl ,Ladl
U B W | PN | t;'db:‘g__iu L'é_lﬁl‘ C.-L_uéjl” ol talazs b e o
S | ENLI PO c.§7 RegularBlogAccount 4 AuthorDetails q\& L duel!

LagiV Logalim @3 bl tlaspuants 9/ g Lea3lasd| oy 437 o Litiesly 0daa
ool dalazell 1) dgeal 13 Lad olaway ¥

rt e JEm s i g o Loy 85 ) gl «alladt] daniiad sllalitd 5 LT
Lo gl g Jroadill 1a Ja” s At etbias STl dose (a0 dalaell Ao
| ot ylem (3] "G pient 5oa¥l s gy Juuadtl] fia Balas| o' 5 "Szied
1o cdatonti e foasutf (s dals] Juad¥l pad (odigadl calia e g @i B %
35525 Of s L] ¢ e L 5o 3] 0208 9ol Ly allon] @38 Y]

i Lo ) dadaiedly s gal) Jold i Lecie T 410

M

States ¥ loetf ¢-4

¥l (e sue gl Jeliall A LAT ALl ua iy o -Soa
(i I ) La o dadlical wiie sadoma Al 2. Ol o yLaealt Jlasg
T s Jauas Gt ol el ga ol )lall of Jsall Al Sy
L "yl g &l eaad ] sl (ALl oLl ya pgom y 31 Jia)
clbabiis 2 Blaodl g il 31 Gudet Lusen e cadid Jemdll 1182
e gl

Lgs rall el Al ey codgll dadazes 2 ¥l pis g @i
(0-8) @3y JEm il 2 o yee 58 Lo

<>



Yo uaomgll dalaill 4 lad

| sd *GreateMewRegularBlogAcmwntJ
Sending Email 4,41 Jbw!

ldle

Checking Details Jaalishl ¢ Siasll

Idle

Detaits Verified Jealiall G (Rl a3

Creating Account-«.. wibaadl sLA]

L T
e
TR e e
oy
LEX T T

Id[\e BN W AN D e B e B B M TR e o U R e N R e N )

------ Y Al T, -;'
Displaying Resuits E:LSSJI-;L&E e JEPPET LY ]

Waiting for Feedback 345 ! suliﬂl Lﬁﬁi

-
- -
"’,F T

Accepting New AccountDetails 72 sl .SAJ‘HLHA-" sl ) 5l

-
-
i

|d[*& uu-nuuwnr""'*"'d
Waiting fora new Account tobe Created  Suaadi il st LAS) jUBSI)
Entering New Account Detalls  wiaalt Gluaadl Jualds i)
idle

s it whlad) vy cod ol dalases 2 LmaiuYLa-Jl Ll @11 (0-4) @3 Jsmii

f- -Administrator]  -AccountCreationUl | CreateNewAccountContratier| -AuthorCredentialsDB|- Email System |

Time Cdgd) 0-9
g9 pagasy cbll y b ane sl paa L s L,
dazs il U T o1 i Lichy sl dalaivs Lo (ot dalaiee
dalaill o le qpris g (raes ol e Loty oy Linll islanly sy

<



cod il allabais : Jelal codsi le juall

Ll Ll aglt cilaglall ioitadd el 2aLoY ccbgll oo sl

sl Sl i o0 9 AGB AN CBgT (uncalia 1-0-9
Exact Time Measurements and Relative Time Indicators

(-%) @Jdﬁaﬂ‘%@jﬂﬁb& ¢ domanall

E Stted
@
T
:fﬁ State?
o,
Stated B b
| | O (N I I OO | 1
Time | 1 17 1 1T 1 i i
{miliseconds) b 1 2 I 4 5 8 7 3 9 0 11

Jawl Jobs e i daiess codgill dalades Lo cdgll il pis g @3 (1=4) @3 J&a b
RES-I|

Of -Smas tiabizes Gybo suay Bl ulide e poaidl oy S
ol ((1=4) (Q-BJ d&.ﬁﬂ‘:’i_éﬂ\ Jia cdogrina By olidae e (s




Yo B gl o Catll &S oas

=

& Stated

=

B

L{:: State?

h-1

Stated meemiand R

| | [ | | | | | | |
| Py 1T 1T 1

Time 0t £t 26 3t 4t 5t 6t 7t &t 9t 10t 1t

Luie) abloel Bude (s Lesie [yl furwil] cisll @il pliga sl (V-4) o3y J&od
i el Cacal sat Statel i3lsi 2. ParticipantA ul L&l oesmy Jhe
State2 ilJ| 2 ParticipantB )Ll ¢y ¢S

By ai Yol 2 eaT s idadd o Bl da bndes 2t JhaS

(Lo das o] Bl iulaiud Gy o2 Y eVl Gimrw e daratly

e A8 e (y9d e ddaoell L B ] 2 LS Al s £ 585 o=l

cobgll ng B il Eme e t Jleinwlyy da Blh s
t kel el Lol




cod gl ollalaies ; JeLinl cudyl e jua,all

sd CrmterRegularBlogAwowntJ

Sending Email

1dte

Checking Details

Idie

Details Verified
Creating Account

ldie

) Disp[‘ayin‘g' Results
Waiting for Feedback
Accepting New Account Details
Idie

Waiting for a new Account to be Created
Entering New Account Details
1die | | I

“Administrator |- AccountCreationUl |- CreateNewAccountConiraller] -AuthorCredentialsDB| - EmailSystem

Time (seconds) b 1 t
Agpailly dogriall codlsill (e e 4 cadgill 398 o (A=) @3 J==i

Dal W 3] ooty Liad (2ll daail] ] byl dalis)

I il 2 e s clasles 6T 5850 ante o |es

Sl e 2 Lol pL il el it 2 35l 353" 0 call )
VT gl bt ad] sdi Le (e g pow il

S




Y.+ dumgll Eadedll T4 ol

2555l 3y a3 alad ] Aoy Ly L ¢ s il e
2ty Jiell Gaaill eoBgll Gul e o ye @3 EIAT ¢ YT ollall
(A-R) @3y o il

Je il A o8 o) uld ilobuws @3 < (A-4) @0 Jem il 2
T2 555500000 (58 Lt B B005 £ 2 yall Ael] Jiad ¢ 0ol sl
2 Lan¥ bl 358" sl J] it dalaill e Zalin] .yl 35,8
odedl datama Lo t Lagall Jlaniod angs e auiell Jiasll s

Sy Lialt s Lok -4
A Participant’s State-Line
O Ema (e Bl dalades ) ccBoll dalsnl Ligd Ll Lay

o3y Sl ] syl el 135 ume ey (] 2 clyLad) Dl o ye
LIt oo @ g LlanMoe (Eman (V-4) @3 Jm Al (1-4)
Al das ey 80T dad Jleatiodd IM5 (e ol yLaell Lt

2 ahLall eV su] poe i lyie St HLaL Al dad o5&y
(8-4) @3y Jendll J] il Jelil oL 3y ]




cod gl cillataies 1 Jelinll cudsl o kol

aasa ol g A LA 3.’[1;5
5 ! 4 -
¥ ‘1 a P -
& i 5‘ "]'
bt .’: :. \" i
‘_E_ State} : r: kY 1
.é 'r' 2 H
£ State? - ;
= ; :
Stated - .
] I N R T A 1
| 1 1 1 1 |1 |
Time 0t 4t 2t 3t 4t 5t 6t Tt &t 9t 10t {it

Bumg! Statel Ldl1f 2. 457 Jf p1:Participant wlyLad] Ul das judy (A=) @By S
State3 LIl 2. 5 L iah clus g L5MS State2 iloadl 29 oy opa)
(St g 2 Statel Aol ] ssadl ) Laspi dukay ciluin s Luadnd

sLid) ced gl dadates Guusd Laysn (V0-4) @J(l&m | e pan
Ll ey T 2 Wyl o Ul (1 pad cupues gole Ligue 0l

Jelal

v ."% :
| ot ottt itn eueniny 2laliuy Lia Lich b gl udiys cggt o |
_l"‘ ]
| & ol bl 093 50 Syl 0 palandl (el el Tudus Lo Sa .

(a3

CBg B oma MB%J%}A&JLM‘ UT}AL}A).LU SENY e J=

<>



Y.+ sassll G laill A3 las

s CreateMewRegularBlogAccount J

Sending Email

dle

Checking Defails

Idle

Details Verified

Creating Account

Idle

. DisplayingResuts
Waiting forFeedback —————I

Accepting New Account Details

ldie —

Waiting for a new Account to be Created

Entering New Account Details

:Administrator éﬂmount{';reaﬁﬂenﬂi ;:ﬂreaiﬂlwﬂmuniﬁunrulleé -AuthorGredentizlsDB] : Email System

ldle S

Time (seconds) ¢ 1 t
O Uadl (gf 2 di¥is S ) 3l g Ulo dade ) S)Lis J&o gliog (V1-4) o3 Jsd
vyl




gl cillabaes s Jebiill odss e jussyill

PR (PRINP YRR
Events and Messages

Gl codgill dadates 2 @@l > o it (el il agdy
Loy of ke dbayy slewind e 3skae &ilusMl sia (et 0B &lusdU
ST ES PNV PRV EP RVETR I PE SN L2 [FES LR
3 S HuEl Gudiy e Bl dalaee 2 Lega qund el g il i
cuasdl Oles Lega 431 9 0,05 @l 1ol o] il dalaes 2 ayle
AL Ul 2 Lo g3 3llad bl dalndes 2 i yay pg

dos T g ol gy codgill dobazea 2. Eiusd| e @
ebicwe) 33 Talyl S itla da 5 ] (ol yaias) wbylal! Lls
(N -A) @y Bl 2 agyae oo Les ((iaml

Stated —

State3

State2 ] :
State1 —_X——Amessagm ‘.

State3 bt
even

p2 : Participant2

™o
-
-
Moy
-

State2 L]

-
--------

State] — —
1N N T Y U OO U S IO

1 Fr 1 1T 11 11

0 7t 2t 3t 4t 5t 6t Tt Bt 9t 0t 1M

dolades 2. Loy Lo ls L) it SlaaDl s g O pmey (V4-3) o3y Jea
Sa Budonly e oy DD (] eventl uasdl pe gl Legs g gl

HLEd] 1 e dadlial io g pl:Participant] o yLad! 13 e dile st

p1 ; Participantt
‘
F
i

Ti

=
e

.p2:Participant2




Y.+ ookl Lo daill B3 olad

Loled Unuews Shac ool dalazea ) el 81 28Lis] cuomsen]
dﬂuﬂ‘ﬂﬁaﬁwiuélu&.ﬁ\fj ‘LX,\&JL:“-ULL‘-‘BW‘ ,le.:.u_)ﬂuaﬁ

AOVY-1) S &l B (ogyan oo less ccudeill dalaie ]
CreateNewRegularBlogAccount '

M ity e ighe robinn £Lik3)
E Sending Email
&
g
S e 1
I
a5 i
= '
fé Checking Details sendEmal
: |
E 1
< Idle el )
= f !
checkAuthorDetalls ‘| :
2 I
g Details Verified .
b
g
g (reating Account
£
g Idie y —
™ aeateNmRegularBlogAtcounﬂr 1
Displaying Results ‘——
% Waiting for Feedback
\
‘ . A . \
E Accepting new Account Details ? \
T e — dickSubit ‘.
aeateNewBlogAccount ¢ i 1
g Waiting for a new Account to be Created ] ‘ \
;‘é Entering new Account Details l
§ Idle —_ :
| 1 [ )
1 i |
Time (seconds) 0 1 t
Slaa i 5y de pfgay pheal Wl ) Lad) Ul clpgdd ha poda (1 Y-4) o35 S
L !

<>



o gl cllabde : Jelill cadst e usmpl]

Ak 331 3galt A4
Timing Constraints
cod gl dalata yoloof dooseiy Las Lie® udd cdaaidl sla i
Lalad) ALty ealus N g B ally N el (9 s iull Jhiasg (daas
Laa Legll cubaglall L ety sl Lgule sl ¥l oy Smas 3l yg Y|
da Ml sgaatly gt g co@ gl dalasel
3 ool o) gl Junde & Lpia3d! 35all Caeatg
Il aaidl sudl e sguatlolis Gudat @ty La sale  Jelanll (e suma
eied Lo daa oda b g0 Bl 9T (3ame Allony Lgu w5 LaL (gemy
(WY-4) @by J=s Bl 2 (fngiea o Lot Dl g ofle il

G ) 18 Gho ey ad D
Easlibaey Aladt 5y
: : |
\ | &t t155} | -eeee - it g
™ SHIM ) ——
g :
:§ State3 -: _
= 1
e State2  \ /
2 : R
Statel {11} massage! iy ™,
T s /Pt YN
8 wentl f | T ‘,L Ml Bilag
Z State2 I I L
o = *, &
= Satel -t L—— Gl
S S (N TR UL PO N IR N N |
| R L L L L I I I I
Time 0 M 2¢ 3t 4t 5t 6t 7t Bt 9t 10t 1u

cadll g 0geuly g Le o of iy Tyia 33l 3503l 30,5 U3 (1Y-4) e =

(Y-9) <) JEn il B el dalaine Lo el 3gaall G
ol iun g e JBT event] astl sue 05l o quams 4T Jsall Liga ey

<>




Y, gl sl G el

Leuas Stated Lt 2_ p2:Participant? il )Latl Sau o1 5 csaslgt e

LY e ol

Timing Constraint Formats (o331 S@H e V-A-4

ulc, .SLA:LC.YL:;‘..U_U ¢ialides éjfo 5y gln}_” Joall ;Luué.d:s
LY (aas (V-4) 0By Jsaandl o yaag Lgimiiad Joloms adl cllaslall
kel s puall LaSLatl
(oad A8 ot Laliself Bylatl (V —4) 0By Jgoa

oo ol il !
JAT 5T 0lgh Lias Dladl i a3 059805 O o {t..t+58)

Sl dagile Lhpeall olla . oleh Laues (e Jof F\Jl.:.ﬂ_gi dademd| 3a ¢ 9l uft..uﬁ._:

TIPSR PR ESN PRI ST I HVPA | R -1 (=59l

Olsd i pade (181 sty Olg Luad e sl el ol Gasdl 5 s5ad 3l cau {>5s, <10s}

G teatd olaia 1 ot iedl (goboaatt ALl 5T sl B (5800 O g @
Al L LTt (5523 O (5

owbida s cilypa Gesd t e cacling Uladl of ol 5 05820 O caoms .175)

(Tgia) Teg Tt g0 o (Ema0) H3T s

Ef AN g O el e Jacia sl 398 Godald Y-A-4
Applying Timing Constraints to States and Events
Ao IMA e VT dbantl da o g Lie® ¢ Jwaadl 1o Dl 20
S i3 43l lael dalis] oY1 o aasy 4 Luiaill wlie ¥l sy
el P (e dua (gale Dgae las fLad] copyl dalases ol
ey el ole el agudtl Fudaty gyl Y-T ctlatl oyl e
A3l

<>



gl cllalaies : Jelinl cudsi le jusanll

Gardad Old 4(\2-%)@_;&5.&&&4:&})&;&1_@3%

ol Ol e gua gole Gga il oL Byl a3l ol

O Adlizee s litie cMlel i sa e 2 0y SlS co aha;t-—t-u-igLa-c

e tedeall dalaee 2 1558 (g3 goretl] 5 lge Lin Sig .oy Lall

e Lawadl e el il LY Gawai oF glisd ea¥los of &lua] 1 5,51 0

L e Jyemondls) alans ALl cya ol )Lin o sty Lo ¢ gl
(othes Sty &ty lavaseil|

Cudyit daladea (oo (i) Liiad) o LA15 4-4
Organizing Participants on a Timin% Diagram
e gl ot LAl dd st il plsall i e ¥
S d e il Jeolis G Laiy «Jls &l le cugill dalase
gl gl of L_i“)_l.u;a_:ul.d_'llw cdalazell J iday colaglang culusd
o 3] Jeabill Cocan 0B e Bl dadakae S le dgd el Al ca s
(10-8) @) JEmiall o « o gy 2l liny y5ais




Yo o gl el 23S ol

o CreateNewRegularBlogAccount J -
EETEREPY T Y P FRar < | {t..1#3s}
E Sending Email +] |+
2,
g _|
E Idle 1
F 3
sendEmail
= I
= Checking Details ft. s},
£ + e
]
& |
E Idle l
2 p o
checkAuthorDetalts ‘1 0
£ Detalls Verified ¥
S
=~
2
2 Creating Account
E:
g lde .
2 createNewRegularBIcrgAccounlf L thsy
Displaying Results f \
S
5
‘g Waltlng for Feedback
g }
s Accepting new Account Details i i
'_L;t ] {t 1455}
Idie — chickSutpmit \
crealeNewBlogAccount 4 \
% Walting fora new Account to be Created
:2 Entering new Account Details
5 Idle
| 1 1
1 1 1
Time {secands) 0o t

e Administrator: <t yLaL) , 55 Xia 0l s3 dawed (4o 35T paras @ (VE-4) @3 S
el Glasd! Laie allasll TaaT Al ddadill o submit ST 533

<>



Codgill crllalas : Jelill cubsi Ao gyl

| t.t+55)—>|
< Stated ——
§' State3
€ :
> State2 ':
= :
State1 messagel ’. ,
- {1t} /
§ State3 event]
g State2
-
— Slatel  — o
o T W NN T N M N N A IO
Tt T+ 11
Time 0 1t 2t 3t 4 5t 6t 7t Bt 9t 101 10t
‘g State3
B State2 . '
& :
= Statel -—IR f
| | messaget :'
o Stated < {11458} -B’I —
T
:g' State3  eventt
Y State2
“d
k-~
Statel o
l l{“}l S T T D I O
T 1t 1T 1T 11
Time 0 1t 24 3 4 St 6t Tt Bt 9 10 1t

Lgians ozl JuoLandl t:JLLI %3;‘_}3 A_ca.wigla_n.u.” dalaze ] (_)l (Yo=4) “&) Je=d

Jre i) ol da e ] yag Les g Llsslams s 13)

e 81 5 yell (my L iyt ol il By poma Lyl st
Uske rle wyrals o (563l i3 Ay 35 ol dalains
Ko ps 4 oLl elenal L3 LBy ¢l dalaies 2 dmiiall e

<>




Yoo o gl T 2uall 24 b3

sle oY

Gl )T e b S Laliie oLl dadaes ol
oyl dalaza e onga Ll pis g codyil s ey

E
-7}
-
.
[~ *'x._
=) hES
& -
¥ ',_2. ..~.
l%' E &~‘
=3 ™ ".-"""..A *a
:3 g i T “'t
=2 L .
“% :t: "‘-.\ ‘m‘
* 'l i\i “
%_\ 2 7 L---h. S K
- % - .‘..-.""-c "*-\ "
b LY »
. ‘5 \'- | Bl - “\ ‘i‘
g "\: ﬁu.‘.‘“\ “u ‘\ “‘
- *
q|E w--eedeenl -~ N S '
o “a., * LY '
q i £ T T ‘\ R !
. % l“n-~ \ . * '
= ~. . . Y v
L) L]
13 % \$‘ \ \ ‘I "‘
g v *\ ' % 1
= Y ' ' ¥
» 4 1 *
r=1 - 'l‘ \ \ |‘ !I
a =2 s, . 1 1 |
i \ L} ' b
2 = * \ Y ‘1
£ g ‘\ 1 1
A=l ELTTY S ) Y \ [ [
= it " ' [} '
g = e 1 1 ]
82 a \ \ \ \ :
g = "y \ H 1 H
e % * ' L] ] L]
£ * \ i \ '
E | ! L. ;
5 Y 4 H 1
] 1 1 1
g [ [ ¥ .
R TEEN 4 ! H :
5 . ; \ H
2 b [ : : :
1 ¥ F 1 +
<EI0r>> L createNewAccountontrolter <<afon> <<y
admin : Administratar]] AccountCreationl || CroateNewAccountController || acd ; AuthorCredentialsD8 | es: EmailSystern
L]

H H H
Sequence Diagram Participants Order il Jabady | Jdo kLA

' H
L

LaEmay days A EL’I‘J‘&JQM;%__MJJ‘ gAY L.Jbﬁ-’d—e—“‘:“ﬂ(\-\'ﬁ‘)ﬁéJM




b gl sllaloia 1 o linll c.dgs e Sun il

bt Sty V-4
An Alternate Notation

Jds allalazell fya T.J._“:uu:. R I EOPUA] WS RV 5 i) I E=—

aillabaies ciles suspll daiedll 4 oo dGbedl ol 29 @Sls dale
e Jeldi iadel wie Lgiylal 2 Liga o LNl Ll i e polinl]
Ll 120 2 il e ] 3y ) gl dnlaea o ey
(Juoall 13a 2. oW Lt 5e&aill cendoll dalasel (golall eyl o)la
dalizell @Yl e s sue il J bl v b el W

(bl Juadll Jf 5l3) UML 2.0 D% | |

= "dgua (ol Bigae Glews sladf Jelill codyi dalazea piayg
Jlon T e o oy Yle = (16-8) @) Sl 2 o pae 50 Le
dodasen (ga3e Jodu JBYI o) s 0 & can gt e enly
VLl o Shis e el e Jeldl (pa sl Jelds 4T cud g
cillalades 5519 Lgan Jaadly sua ol da iailt Lol o 30T e lid 13
3157 1350 Ui dlesd o s U Zusgutome Ilin (y2n] ¢ 3pud] il

oy e yd e Ll [gelan ¢ enidl oda UML 2.0 g5slas ol yaf
2 Il (YLl eyl sue Gle Lgiad ) edlelanl Jloatiad e
(1V=4) o3y Jem )

O 63 el dataiml ool 3 eyl 2. &by bl e
I i @y goladt el eyl e s o s @l sl Y

<>



Y. samgll Dalieilf L el

Sanidly 63Lall 5wyttt o 381 piitl Lai] « o] gl y oy LA
Aol iy ol G ye Ludign B oo cubeall dalail Lol

il Ladlass ¥l cod gl dalasel (gaball jueyill (4 yaug

D5 Ul (sl (o yad Wl daie ] AL L g il Ll

Oe dedadl el bl lgs 5] cda st s g vd  aiioma B9 2l LAL

il (g gyl MEall g s Sy s (Aabiet] YL

e gl dalasen 2 ool L3

| {t.t455} —>>|
o Stated [
g
=] Stated
E '
= State2 ‘ '
S A ' Rki ) gl jaa g2l
Statel messagel ' JEY 4 el g3l
B State3 !
8 gvent]
B State?
% Statel
— tate o an
hind  NDUE NV DU YREK OO NN D WU N AN P |
I 1T 177 1T 171 1 1 ] | L
Time 0 Tt 2t 3t 4t St 6t 7t 8t 9t 10t 1t
14
H —2>| | € &>
g eventl | message]
£ Statet G State2 X Srated X Stated
P | TR 4 B ) s
[~ 1 ]
b | Bkl el e
JHEY 1l gl
- el G gl A
E" = 4
8 Statet W State? X state3  XStated
B
=
(I TN WO TN TN WU MU NN WO Y
T 1 I I i I I 1T 1 L) 1
Time 0 1t 2t 3t 4t S5t & 7v Bt 6t 10t 1t

Jeat oy o saly bl ’L&jﬂ.n&g_g_l.di dotosell 3 e yd 9-Em OF s (VY-A) o2y Je=b

gend] Jaod) coid gt} doladea Suay3 il dalased]

<>



ol cllalaiea 1 Jelinll b e Jusayil!

Ty gl aBlaN 5L Al sl o3a Joddl eyt tlans
eyl Aaaill wie 5 yilin oLl el puo gy agdng Rabisel| oYLl
ials i day o el el ull 2 Laade LAl ssay Al
e oy Ul das 2 Lall el J sy oSy Ll das)

dalazll g

(X) 5LV pd g @i ¢ Lo ot oy w1 LAL Ul s Sl
X 5L il ol il coall sl Lligs @By (ol o
gLl Sl e 2y Tall s Rl 350l Grla ML 5y

oy ¢Le ile ] gl ol laine £y i a0 Jsa0 51
it e S| 2 ol il dadaima a3 (1A-2) o3 J&a il
RRTNES $sle Bgue ol Lanl” Jeladl il IS

Cugs T Cllalaieal 531 343

A Second Notation for Timing Diagrams

S ilg i cdasdl e Sed gil] cillalatel JAT jayd Bade gys=n DU ‘
| oy ey capgitt gttt il Coaabis ¥ dalaiad (gsball Saaylf ofo sl Ll
81 Labies suode ¥l gyelialy u® cuidl onsasliadl e doaall wa gl ude @l
|ttt el et wtiinss o e ol walyadf of Lot Jolidl sles
| ees 5 0t 2 s ol ol G201 Saapitl St 2 s lunall Ll estaad 5y
| 90 s gy el sl lann oL Liil) V! (30 ptnd] 2 L |
| 9 ol 3aail Jlostualy @@ 6281 ¥l 2y . Joctdl Spaydl] Jlaxiol Slia¥ly

el g & el Jons o e |




Y. G gl ds et i ol

['sd CreateNewBloghccount )
g feit 113515
| & 7 _sendEmail
E dle O SendingErnail )X dle
£
$ Lub+2S
3 pe— 2 —>]
= checkCustomerDedtalls
g
2 idle > (hedkdng Detalls "¢ Ielle
2
|2
1=
K
2 - createNewSavingshcount . 7
2 Idle S Creating Account > Detaits Vefied > ldle
18
|= ;
3 he———— . tt55)} ————5]
| g reateNewAccount clickSubmit
g ldle  Accepting New Account DetaitsyC  Waiting for Feedback > Displaying Results
g et tiss}— 3]
‘ ;_§_ treateNewAccount
B ldle > Entering New Account Detalls > Waiting for 3 new Accounttobe Geated ¢ ldle

dlign e ¢ Jelanl] fan 2 c¥ladl fo aguall Wlis e 45l gye 02 0l (VA=8) @85 Jeady
Ul 2 551 Jguol 9 Leoly3 5320 s Jautadl Syl o o 2350 st
iyl et cWlaad] e dauadl 3gamg




el llalie 1 e lilll Cubsd e s 3l

TAT LD Bplasedl (0 Lo V1-4
U Y ccodall allalas aa il Uls aggae Jalssy,
Jads Jeady IV Dl daliies o yas dousme cldgl 2 cAlastl ea¥is
AT BV UL B PR FE SOt SRR RER T (P I | RV D
Aoiemiadl Lelai¥g 1 yeall Aol 1o 0ad 2 5y ieal cillalast
e gl Jadtl 2 Y Ul cillalaies £dail @i







)it

1 i bl | e § g9 b}
Jolkisd! yadle illalade

COMPLETING THE INTERACTION PICTURE:
INTERACTION OVERVIEW DIAGRAMS

i ey §aladl Caam gl )it La3ka] Lisllas oy o
AV EPIINE- I NN (B SOV 81 - P P NER ESE S B P PO
Bleaally aben Lo ol hindl Sty yaill Jalisd] (ya oo ylf Blin
Ba9amga 29t el sasele mllalats fae oa s 4 didee g
AL e Lind alall Caum gl ylaie s

Lai pre gsieall e glate Jelinll alls cillalaie o3
iyl Ul Jia calladl alge 3las bis cdleliisne Joc
Juoldi e codgll llabhia g Jluat¥l cillalases g mlall cillalazes
satele il talaima dayys st ¢ e linld Latglt J5len, I Aaliie 5a0one
Lalshl e litl) el g g Crm g 2 Laa Labiel] cudle Lanlf Jeba
INUNIID- RS PUITIRYOS '

Sl i) dal il dulndea € S iy Jolinll aale 4y
2528 L0 don eMelan o JLaol o o slinaly (el Jusall

<>



LREREON TR SV HNE:

b 13]5 431 oy Jualio Jolis e Jelatll ol fpa 3o Ja
i gt s e Bl Lol 8 a ell] s L Jelis
Jelén gl Lasyg ¢ (uadill Juadl] J| S130) gl daladen afoeiod
S poalaee Syl e e juo il ) el Jads 5
Jebiall patele as By (bl Juadll 1831 pll da basea Jloxtiod
sl e o land 5oyl 2 Lee alladll Ja s dlemiitl e Laall das
a8l it Las codle il Jae Lhuo o yoad sy «sume ol

Allaitl 2 degl]

Jelalll okl datadre of jand V-1 s
The Parts of an Interaction Overview Diagram

il o Jelil] alhle dalais eyl cgdl anylo Juad]
i g5 @i ¢ Jadll Caren 3 (e Wy T 5 Liticals (ol dalaze o s
by Jemm il 2 Lass (ol da basel| Sleat s Jelanll | ales
(V=) )

gl el sl 2 o LAl e sie (T lyn iy of o
ol Jalsm M5 o itis oy Ll D350 Bl s o)
s s dalanlligloie Jl bt daglast o2 olsic d8lis| @iy
(Y=Y 0) @By J== A2 (g e

Dlaysiaay Jelaill jale Ty cbolaat daladel ayline Jeaiiy

e ey e (S all il on eSman 30 dulgd suda g
ol 330 i el (o Ll ey Legiun il edlelintl Ja
Melad] o el

<>



Jelanll Laile cllabaies s el Coun s alad]

iod ; InteractionOverview?

/

sd  Interactiont /'
[mCaller: MessageCaller] [mReceiver MessaneReceiver||mReceiver2 MessaneReceiver2
1 L 1]
1 f ' r
4 - :
5% 4 bar{) )
#
S =
1, , 2 bar) n 4
g1 4 i ‘
% L4 B ' '
1 .
l'ﬁ 'n ¢d Interaction2 cd Interactiond )
1y — 1.messagehl) — e 1. message) —

b= ll paricipan:i; —fp- { Paritipani: paricipan:i: — | pEricipan2:
?.1 1 ParticipaniClassA|— . |ParticipaniClaask ParticipaniClassA|™ — g [ParticipamiClassb
£ IE 2 messapeBi) 2 messageB{)
ol
21 3[cd_Interactiond )
=4 — 1.messagekl) —
2| | merii pan:i: — | paricipan2:
E ParficipaniClassA|™ ——gu |ParticipaniClassE
,E 2 mzagageby)
= sd Interactions )
L)
E |[ﬂCaI ler: MessageCaller| ImReceiver: MessageReceiver| mReceiver2 :Mmaneﬂeceiver!“
; R foo) s E
: ‘ :
| bar, ‘
E , gm
H bar{) )

Jlasf Lgites Jelatl pakis datais le dysyalf edeliall gy @3 (1= +) o3 Jai
oLl dalaes Lo

iod ;- interactionChverview!

lifelines messageCaller ; MessageCaller messageReceiver - MessageReceiver
mﬁsageﬂmiv'eri : MessageReceiver participant! : ParticipantA participant? : ParticipantB

The "lifelines”
section in the
diagram fitle
"31'1""11 .b\.ki" 3-5
Bhiad fais o

sd

Interaction2

)

messzageCalier : MessageCaller

ot AT (e a1 ASLAN SLionl] dnglaind e pal] (ylgiall (o pmg (Y=) 0) By S
aelll il cdtalantl 2. nen |




Y.+ s gl i el R b3

S gz o dolLiit] dadades 2 cgnnill 3800 ey i1 Laso
Ll el @i o7 e eyl el Lim g algitd Jlaa ¥l 5l a1

iod : InteractionOverview!

litelines mGaller: MeasaneCaller mReceiver: MessageReceiver
mReceiver?: iMeasageReceiver2 participanti: ParticipantA
participant?: ParticipantB

PEERE-F
1 Initial Node

-

sd Interactiont
mCaller: MessageCaIler”mRecewer MnaaneRecewer] [mReceiver2 MessageReceiver2|
' fool) ~ ' H
> '
bar) o i
bar(} L.'J
= g=
Parallel T i '
Gontrol Flow - o
Jeagipad | T T T~ -

¢d Interaction2 ) ed Interaction3
1.messagedl) _— — imessagedi} —
paricipan:i: ——p | paricipanz2: paricipanti: — | paricipan:
ParticipaniClassA|™ e |ParticipaniClaask ParticipaniClassA|™ — . |ParticipaniClassE
2 measageB{) 2 megsag2B)
et Interactiond )
f.measa ition=
paricipanti: __gﬁ:.ﬂ paricipan-2: <[cnnd[t|nn fruel J Decision
ParticipamiClanA | e | ParticipaniGlassE S S N
2 measagzBi{) s
- \p [i=0..10]
sd Interaction’ I
l mUaller: MessageCaller] [mReceiver NiessaneReceiver] [mReceiver2 MessaneReceiverZ]
Merge ‘} fool) .~ H E
- i
bar() » i
bar{) o !
—
Flna! Hnde T [.',.'l

Je= b La__.lnlnteractionl Jelaall 2ad @i oF (ol suda Tud (Y-1 ) o8, J=b
J—elailf X _aly ¢Interaction3 ¢ Interaction2 lec.l_&::.ﬂ Sy (§5lge
B4 @igs V] o fT.:L‘.'ur..J.a condition=true Js &1 ;L& |3] Interaction4
9 et ) Ga0t pean 13 Ll 2 ol s ;-die Interaction$ J el
Auleall sade Jf ol

<>




Jelinlf jable sillabies : Jelintl Chus g alel]

Jelatt! adle Jleatiuly afdeiul Jalow jasm el Y-+
Modeling a Use Case Using an Interaction Overview
O el ol el caltabase st Seyill jadey La J&o 1ia
patele datadea juglaly o gdivwy ¢ ddo ydf Agil (o lee JLia 2, Laill
Cagus gole Bgde ibius L] alasin N Dl Llugdt e Jelis
Joaall 2 s8] Jelatl cllalads oy o eyl Jleaiwl salels wling
RU-SIo
ol i dedly Jadll 13 2 odt JEL oy sl -5 b
DL of Jebidl pasls dadaia g (S0 07 5o cidibiddl Jpumall 2
oaiele dalaies pgin Jhaatwls Jelaill dolasl Lalised] &!3_3311 Cr (e
PE ol Jlasicaly Jalinll a5 o S Tl (€23 ¢ Jue il
A idels

Pulling Together the Interactions SMalald| glad \-Y-\s

Sl paele eradt Ludi€a oguning el 33Y Vgl plia
3o Laso cionyall el aitl o o Jsat L dels (il sl lalases I
(81%) @3y JEn il B o gyne

sl 5L 5 "Ligete ol 33 52a T cDha L] Ll i
i) Jrale gy Coaleatl Jrs iy 5 ius gale Ligua
el slast Jlanianl s3le] yEmar 5T dole (o (oo duaal y2en] bl
Lose cqubaatl foaitl 2 2 iaill (Ul illalien (yo g5 5l 22
0= 2) @@y clddl 2 yngrae 5o

N



V.o ool Zaniteill 338 o3

iod : Create a New Reqular Blog Account /l

sd Select Blog Account Type)

cd Enter Author Details )

td Check Authar Details)

ad Create Regular Blog Amu;nd

sd Tidy Up Author Detalls )

sl iaell] olia 2 Jolast] coblataied B #1538 oo Jlantaal @ (421 ) (b S
G@L.W‘Ja_!nm ‘_.,Ilsdx_ﬁ&_g cJelant) u.néd.ddala__‘\-.a Sliod ,elig
c::.i:’o)lﬂ Jalates ‘_.)1 tdﬁiﬁj :dLmS‘)” Jdalas dlcd‘)*f'ﬁj




Jelanll alete cillalaia 1 Jeliall s 5 alel]

| iod : Create a New Requiar Blog Account /|

sd Select Blog Account Type)

<gactorsy ui: .
admin: Administrator AccountCreationbtl

Y
¥

creationNewBlogAccount() "

selectBlogActount Typeltype) i

cd Enter Author DetausJ

td Check Author Detai’ls)

sd Create Regular Blog Awnunt/l

<Latarss ui; createNewAccountController :
admin: Administrator| | AccountCreationlll CreateNewAccountController

L clickSubmit)._ |

createNewRegularBlogAccount{ad: AuthorDetails)

- -

-

)
L

sd Tidy Up Author Details )

createNewAccountController : o .
CreateNewAccountController | |- AuthorDetalls
: !
<odestroyes
oy, P)'(

bl alalasea Jloataly Jundl o by edlelill yaa daled @2 (0-) 2) @@y J&i
Al 53 e jusmyll

<>



Yo pamgll i il 43 el

(=1 ) (ﬁl’ud&.&“ %ua_i).am}db Less  Jladl Jalase oo
iod:CreataaN-&w Regular Blog Account | /J -

od Seloct Blog Account Type J

weactorss | Ui :
admin: Administrator AccountCreationUl
L] [ ]
4 creationNewBlogAccount]) :

selectBlogAccount Typetype) | .

™

ed Enter Author Details J LS Jaecl e
{.enierAuthorDetaila]}
<<attars> | —
admin: Administrator [ = i : 1.1.<<createss
MmuntCraatanlM "* a - |
Authorbetails

td Check Author Details J

sd Create Regular Blog Mmunu

Leactorss ui | createNewAccountController :
adhmin: Administrator| | AccountGreationll CreateNewAccountController

1

i clickSubmitgl., }

] 3
createNewRegularBlogAccount{ad: AuthorDetails) |

sd Tidy Up Author Details _J

createNewAccountContraller - AuthorDetails
CreateNewAccountController | |- MUoroelalis

, wsreat roy>

i

Sl dalaiass "calent] Juolss Jiaf Jelall daied (=)0) @) Jea i

<




Jelih atls cllalaies 1 Jelinh Lo g aladf

oo "l oo s il i S 5,88 Loy

bl dalazas gty a b allin o 2nt (dagd U ggan Gy (L]

Jelad jazela2 Laghls sale dasdy Vald] do Sl dataseay
Login donlg g od Jloaioal Jriads J] Ggadaill Juag t sy

2l ey el Jaaa i e A el e cag

A Ol L IO Ay S A @ S B B el

A Jelinlh patile tra s iondl 1 2 5 3 o (paslidl Jaadll ]

O g50 ST e Jelanl adele ol ol Lol Sae] Laka Coay (bl

J2Y o dataies Jlasiad (Zaay «Jelitl dalail Lakill ¢l

02 JEoldl 2 (agpas o Less Cealeatl Juwlit fe Gamall” el
Y -y

lhildeu-ﬁt‘)—_u;! Jheaiasd Lt Uilene Jelaal) abile dalaies a4,

[ s 3 el it T Ly (V-1) 3y el . Le gt —S |

| et leniant s V| ot ey ool il fang i By ; |
8] Aaluell




Voo oo gl A Jaill i1 ol

['iod - Create a New Regular Blog Account

sd Select Blog Account Type )

w<actors> ui:
admin: Administrator AccountCreationtil
1 creationNewBlogAccount() :
selectBlogActountTypeltype) - i
L
[] 1
cd Enter Author Details /[
1 LenterAuthorDetails{)
" f-:éj:;tur:'} Q " o ~..1.1‘._.;:::{:rezzn’m}::r
min: Admiinistrator . T T
AccountCreationUI] ] ad: ,
" - AuthorDetails
td Check Author Details =yl Jalai :
' /L.L-m; Joalis e gaact {129 |
=B sendEmail | s
& Sending
E z idle ] mail X idle
. {t..t3a}
"% heckAuthorDetail l
§E§ gl I;I'e orEa, Checking o
¥z Details 2
=]
sd Create Regular Blog Armmunu
<<actors» ul : createNewAccount{ontroller :
admin: Administrator| | AccountCreationtl CraateNewAccountController
L clickSubmit_ l

createNewRegularBloghAecou ntiad:huthurnetaila)

!
I

-

sd Tidy Up Author Details )
createNewAccountController , .
CreateNewAccountController - AuthorDedails
I i
<<destroy=>

Cratds don) g Jaland dowpond| e Ml 39udl (o pad cotdigl daladea Lolia] (V=11) o8 Je2ub

Jeladl jatla

<>



Jelal! jable cillalaia 2 Jeliill i g aladl

== Eu.aT ¢ JeLandl u.ale.a ‘_J‘QM-C-L:::J‘ JF:: ol ..\.‘I__IC)S“
Q\ﬁ_lc. uji‘q.@fi\_m.ui aals| L._?JL:JLi Eman g (2 e Q:H.h.l\ o:_\éu\.iu
.(/\-\')@JL}_‘:_&J‘%&W}ALQE: (dalatel]

createNewAccountController : CreateNewAccountController newAccount : ReqularBloghc
acti: AuthorCredentiaksDB es; EmaliSystem

sd Select Blog Account Type ./ i

fod : Create 3 New Re?ular Bleg Account
Iifelines admin ; Administrator ui © AccountCreationUl ad ; AuthorDetails
count

2 sliod) das ails ) Jelintf 2 piall psiyl skl € dals] (A1 +) o3 Joa &
Jelintl able olyie dayyd

Gluing the Interactions Together lae OMa s Jayy ¥-Y-1+
obam L&) Jelaill jotele B dlastl (a5 a9 e 5mdl o

O dolatea S5 o esmanll JIladl 3ol g o ANERPS $ake Lgua

(A=) 4) @By JE il 2. g yaa o8 s (iliaaill Jelatll cillalaka

JE= dal @ 4L (A1) @) JE=ddl 2 ol 3ol o

bl e uos ol Calsa™ ] ced b laaitf eMelaitl oy o Jelas
cegradl Cagun gole Bgua il cLad]" Jelall die Gy rrdall
il faldd (e 3amil @ 3] 00088 @iy (0 (ol da ladeass

ealeal] Jualdd cpe asdl) Jelad! (U5 dada

<>



RPN CE ST EH PR

{ iod : Create a New Regular Blog Account
lifelines admin: Administratar ui:AccountCreationUserinterface: AuthorDefails

i createNAC : CreateNewAccountController newAccount : RegularBlogAccount
| acd:AuthorCredentialsDatabase es:Email System

sd Select Blog Account Type J

- s<actors Ut .
admin: Administrator AccountGreationtl
LS

creationNewBlogAccount{) :
selectBlogAccon nrtTypa{typse]*E;:]

g

Y

cd Enter Author Details )
1.enterAuthorDetaila()

1.1_<<creates»

e S -
admin: Administrator AccountCreationUt| AumurMils
L2
td Check Author Details J =880 hhi""_, it te2s}
oSl el e asth ), L |

=E sendEmail < . = |

EE idi Sending il

5 C X emait X __le_

® | it t+3s}

52 -

@ %% check?;l’imrﬂetalls Checking —

i Details

]
sd Create Regular Blog Accou nt/|
‘ <<attors» ui : createNAG :
3 [checked |]admin:Administrator| | ActountCreationtl] |CreateNewAecountController
| (\ = true} — ; T 1
< > 8| clickSubmit{) ' v
i ‘ : createNewRegularBlogAccount{ad:AutherDetails)
. =

o

sd Tidy Up Author Detalls J

createNewAccountCantroller | | .
CreateNewAccountController | |- AutherDetails
; <<deatroy> '

®

el oo ‘c.&.zl” PR Ol «dlgh suday gt 3 Aol Buday Y {(a=V+) pé_) J==

Tae edlelan sia S dagyy g

<>



Jelill salkls ollalais 1 Jeliifl caws g ol

S L Soladadt 8 Lo ¥-1 s

@Mla&bﬂwi@y@wiuﬁna%ﬁ Joy 33

Lia Uit aod gyl Lall o gl in ad Las g gilly Jlaad ¥y

03n (pa (5T Ly (o o] 13 () (Jelinl] el ialaine ol e

@ i) Ly ol aadll Lanlyag slysll g gyl ooy cullalaiel

Jlai¥l eslbalaies Crang ip ¢paboadl fonall 2 ot collalades igdass
ol Juadll 2 sl cllalaine Tais @y ¢ oualid] Junil] 2.







oY) et

l] gk Tl] Sl A

e 31 S5l

MODELING A CLASS'S INTERNAL STRUCTURE:
COMPOSITE STRUCTURES

Ja) 5o gl A il Al 2 i el e¥ el Lozl )y
¥ Jalgo Yoot Latbha yud L] (bl 5 ¥ llakaina
o sda le Lol Jeslitl aebuy aUatly Lol Jyeo il ans
zieiy Lol |ypent LBLemll o 505 (ol 00Ty ol gamal) LB ¢y
Coim o La oo Janls Laa cslSlenll Jasd G e 1 Jsaly
sl a ¢l ianiie Lagalin 1l ol dl piintg Lo Uaun
JEody Lol Lo daddl esWls aay el LY wlipnn 20 ¢yaai of
peg s 3o lass (ald

Internal structures yadsed A3 (<=t gl
e tHgio 1 Bl g Catiall J30s 35 sl DNl (i yad
LBl o1 ¢ context-sensitive Gliwdly 5,501 colaMall o yay 1oa cll

jbt_a.u.a@l._{.uuuaiav-..\-d‘

<>




Y.® S gl Ao lLeitl a3 el

Ports w@liel!

Collaborations (y9 a1

Lo caaa jlanl Gglantl

RURR TN A PN IV TS R U PR BTSN = PR TS
-0 @By a2 mgres ga Lass alladll zhgadl alail] glaill

. i 5 A A AL 11

Logical View Froceas Wiew

Bhysical View Development Wiew

Loud Lay aldadl] 5150 5ayandf cilagio gl aladll jotaill ,uly (1-V1) 03) Jea
s ) Jessl

Internal Structure (s A3 dsoagdf V-1
O igEalll g gaes Lalall ol BMall yual S L adll sl
Gyl 283 o ('has a4t dssl, il £2)e Lgd Loy il
ool Ay s i, St any (Ccontains a e g5ty
o liall m )3 ¢ ba Cateal I lalf Jemgdl (o a3 Laosic telBlall olia

<>




T 1 Yy M sl Ll S ) el

O ol LAl Llina ¥ @iy alals 3 yalis Caliall Lggatiey all
(S ] daz Caniall Blus J5o1s Caieal] Ul JEm ) yunlic
Il 11 5aSte oY Bl 3,31l b Bdallen Lgily el

olis Y dalada Lgon el i ¥ EBke Gomdi Uies ¢ Ldaf ol

Bl Ollalades Joad ¥ e V-)-1)
When Class Diagrams Won’t Work
el 3t badll e Bl T dalazes (Y-41) @B J&m il ey

Introduction iedda (Sl e (g9 BlogBntry (iles (o yay olld 4

BlogEntry

blagintra

bloghain
Introduction i

MainBody

(Algs Lo BlogEntry il o ol o Lol o) da dadea (yoy a3 (Y=11) @ 8 oo &
MainBody ;)il<s 4 Introduction

L dioud Leda OF (e e ulillabadea Gouod 00y3 ST (o yu

Sl o @Y elilel ol fe Y (udyll Lgau ] pane
ot MainBody iy pcuo (3Ll (o Introduction Lende ilss
@By Jeaadl 2 alioY datare Jodad Eaasy Guead Joles daady




Yo oammglh il 240 b

caiall g Introduction caiwadl g dsol, &3 BMe @iy (Y-11)
(Y-V)) @3y Jsm il 2 ingpas o Less (MainBody

BlogEntry

blogintre /1 1 blogMain
[ Introduction | MainBody ’

o] Lgamcunm ad 35 diygul Laudia o (npad Jo¥ pusall oy W (F=11) o3, J=u i
A ey

ST (F=11) @3 Jmiall soomy abaadyecitl] 2 Aen_dis Ilia

go-ill e Al (] pa ya Introduction ¢ il oe (Alss gt ¢ sEni

o) MainBody cfilss o ] po Al Vs yodsy ub 5= «MainBody

(2a .(BlogEntry JAtl sy Ji3 fpa dslalt MainBody oilestl daccally

Cme ML JEn] 138,00 MainBody 4 Introduction cro sl adl oY

iy Introduction il o wigs ¥ ¢ ey jud JEafig ple¥l Ll

yd g | qge tMainBody s BlogEntry ¢n L_,L.H EPRRT-—Y k| I -), Y P

by bLay¥l ¢ dlee dile La J==3 cIntroduction (ilesll alaisl
(dagi s L @igy ¥ i) MainBody

Introduction o5l & (T suou ¥ (Y1) @2 J&=all o] Lay

il calBlEn Tl dalaiee 381553 ¢ Lue Uaityy oo comg MainBody oyiles

<>




L 1 JEa bl saiall GBI JE ] o ial

by Ja il 2 ot ol da baiee e (£-11) 3 S 1S
F-11)

BlogEntry: BlogEntry [ yourBlogAccount: BiogEntry

'l:»lgoghlah blogintro
myBlogain - MainBody g vourBlogiintro : Introducton

bloglntro
myBloglntro - Introduction s yourBloglintro - MainBody ly

@M@J};&lﬂ_}fﬂtﬂﬁl&d&%(i‘\\)@Jd&fb

LA e ((F11) @3y Jem 012 LY da tazed L

S gy Liagad iy N sl 35 T L Aot el sl

Cataall (yondh dgioms 01 sy eeund] a5 Lactall o algh 3yl
(0-1)) @) S 2l 2. o gpan g Lo (Lgagioms (o2

yourBlogEntry: b
Blogkniry |

blogintro blogMain blagintro
myBlogintre ;: Introduction myBlogMain : MainBody s

hlogMain
vourBlogintre ; Infroductionf [yourBloghtaln: MainBody F

olbleall spmall Js gt oa 1is (0-1)) @3 J&mi

u-..n_h_u_f:ﬂj 3%@&@&‘.{.@9‘ Ollalasea UTT&MU&L@T_LEJ

<>




Y.+ s gl el 4 elad

aeall Bl 2. LBl Loty oy o Al s I d el
Laagimg g
130 Apbiall ¢y Jodall bty (oMY fa o] oY1 s u
aldleall dayy plads Eaad calio Y oia ol 5 pad Cagal cass
Ll bl dadazea Jleatl Ll clignayy . ancs locan il
2 G ol Ly, Tudatn 5 USLERT] eLAS) (i el 2ot sh) Al
vl slin g dlgw Aay Jomdp Gt Jgae ) a3 o wlin
cilBe Lgpod gpmy Laie Lungund ¢ Lol o Liadf s L3S0l

oddaa
| oot el clBMall s U ol il el dinss (o Yl 3yoma |2s
| 2
& 2ol ) o a3l sl LY el Ltadea 2
| o'

| asla te Js raxl) http://www.jot.fm/issues/issue_2004_11/columns M 7
Eao sl e Laaad Jaes]

Parts of a Class waiuall of 3o Y-1-1)

BlogEntry calialt bl Jes 1 (V-11) @B Jsmdall i ya
Vo o5,cilen alifiy caieall fo Leasimny ! puo Lindl oy 91 5 sl
Les e JEm iy Gl @D g Uaalg Lglayy e

o LIPS A Y-+ UV PN U EN WU { Y = | P
S gbond] Gl 513 el 235he cns Laggioms 0 oo Ll
(L bt Catall 2 Lausss il lesl DS ¢oa elpadl apusd
ddly (1)) o8 J== adl 2. <roleName>: <type> Liially Cignig

<>




Ryl Sl teiall Al JEa ) 3a00d

diad g Introduction g ailt cya g2t & 32ell bloglntro ;e dl dqusd (&
sae) Laaill Cagasy MainBody ggilf e (6241 £ =l blogMain o1
eyl ol craadl e Labadl gl 301 2 Copandt I3 (ya BLEN

wd izl ]S
1 : i 1w ﬁ_m"
blogintro:introduction L blogMain:MainBody "7, |
Zgasmah
Multipticity

BIO‘QE”W"”“"_"‘"‘”HM_M&

Ca

)

.

Parts £172%1 D—"o'

-BlogEntry caiall sl Jeag 1 (1) o35 Jem &

i ] L Gt Jem 3l dalades (V-11) JEmddl (inyass
Gallas £33 lacall llyg (Y-11) Jeaidl 20 o201 Bl ¥l dalaia pa
.c:al.’g.s..ufd‘_g Ji_gﬁlj t_eLu.a“J‘ ;Lm.uT

Standard Class Diagram Internal Structure
Multiplicity I
i

' BlogEntry :

converts (o | f ‘

5’_“ . 1 1 ‘

[ blogintro:introduction| | bloghtain : MainBody ||

o . ¢ ?

hloglntre Ik
{ Introduction |

Multiplicity | Glass | Rolelﬁ Clmbl

Jotaden pa BlogEntry caiall Aalutl J sl Gl L Ldusa (V-1)) 03 Ju i

walia Y




Y.+ s glt dauaill 4 elas

BlogEntry caisall Lgigimy Il &5 "Parts’ s 39 asgie s

TP LY IR PYPRORIPE NP TR T SO IPTER DY TN
5 cell et gl Juadl| by e Lt (galadl caieall e clen Sl
afd eyl g (A=VY) @By s Lt 8 (gl JULT Lalyo el
caiwall G lu s 1 ads DM | ydws ops dgaaai pic ) gud|

BlogEntry

BlogEntry

0.3
pic : Image

L.,.BI..\_” d.i—a,_n#' é;_l:s)L'i L_.,jl_).a.-v.o Cpn 3__:.)..\43 piCJj.J_” il ﬁ}-‘?—u A=V V) g‘-‘é) L,L&_fb
.BlogEntry caual!

by e BlogBntry Citeall Siie cidslos (3] (bl odia 2

A8y .Image ¢ ol (e idlte SIS Jf jdie (e gl (s ¢ Juadal!

«Image caliles OMS e (g5img u39 «Image ualy Bilss e (g5t

¥ s Jumso Ll el (o gainy 3LAI e (uodd (ot (Jigmag

IMA el | el et sla Cao of Hale Aliiug s hand) JEm Sy
gl 5yl LSS (6 dgasd (90 cra ity ¢ Lganss Gl H19aY!

Ot Aol Joifie Lgsalay atl enlblentl (faed o[58 o Layg

Lgall o3 ¥l et o il el B3l dpusd Saas (gglanll cateall

Lilemna] fia iaygcaiwall ple57 e boliel cidlufie 6T o usdy

<>



a1 Sl s aall 1l Jim Il 23

(a1 Al g s @) Lebalite! Lecusty Lo (5 Ll

Connectors Jaig oJf ¥-1-1
4= \)(Q:é) Jem il 2 s cdast 2 b Ll wie Liaoanll uusd

Connectar 5

: Blogentry  ,°

11_ R 1

blagintro : Introduction blogMain : MainBody

aateall I ball JEag )8 5 5 dag oyl g1 Jlasieal (4=11) 3 Jomiy

g s ¥ oo Jral gl ey o ga e 35l 1dayl !
OEmang e 3D Juadall By cdhdie Jus | Adlens] Aol dayf !
Jio g ol A=t pad Jub it ecBy Sl e Bylae dagl I (9 0
JE=d e S 1asma o @l Judanll ed ojlin] @ ki
sabyly

Jem a2 da 2 iy il ¢ [a U1 e dagly 3 ke @i
2 s ye (o3Emtan Ul LA de gamas yyuame 31 asy <(411)
el a0 Zanall of oY) fasstia 085l of (4 Emas9 . BlogEntry Jiie
g o L3 aypoifl (il 2 (g2 s

<>



R RPUE S PR B-FE PP

e Lol Jaatall dedd oo daalgpdt de Lasuail] Jeaod! e il of
2l Junall 2 andblie o5 gl g colsal, il BT

S autaTly s s Ol ey £-1-1)

Alternative Multiplicity Notations

a3 2 Tase Jlentiealy Tusaadlt (£411) @By S il im yas

sa LT sl i ye oy Smas Lo s ool Julatcan ey ore Ll

0d) JEm Sl 2 g g Lo o[ ] ondugdll Cn il 90 9 o
(YY)

blag ; Blog blog : Blogll |

Aaoanll Balesie @l 3 () -V )) o8 =il

Properties & stadl 0-1-1)
iyl 1B Aol gy el sy YT G pe ] T8l YL
Rl Ede JLA e el Sl all el3ld e Ll ey

Al 2 6,5 T Caliunl as isayidie (9=l ub Al
S ¢ pln Y daiie et cue Jhentaaly 3l oy @i
JEn il o yayg ddadie yid Julatone Sleatiols Loasy @iy 3l o532 Y!
Frame jll| catwall (i 3ol & guny cdliwlda bades (11-1)) 0 3)
Jal3 3 3sese Ui File gl iy iy o ILillyg ¢ File Cala caieally
T (N =11) @By Jn sl z0tasyg Frame caiall Lol b ol

G panels o gl oyl illy « GUI da gy pudrlions iganly L el

<>




Lyl Sl Il i atiall Il ol Ia el

Cale e L 7o Ul (g im0 laall cndla Lo Jo¥! s Ul g9ty
zandl

Standard Class Diagram internal Structure

Frame
converts la
3 2{p
fileToDisplay: File ; displayPanel: Pane! ||
—
ﬁ IETOD isplay 3 SR ‘i";\"';:.i;}':‘_:_‘1-‘-._‘;;;‘4‘.'>.‘._:_ir.‘.,;;_:‘. DTy "';,5-11.‘;‘_\:,'. T _“‘_il;:

displayPanel

i i
Property: Part:
dashed outline golid outline

umnbbmsd_a.,ﬂzumulgudﬁmm ) @2y S

chol et elinaly eldly s a0 eyl pudd Jleateal @

asdig ¢sljal pe Lladia pd g il ol pa dadle (pSS Coom Julatidl

eyl dayy ey ogbua¥T Gudiy Lusaally pl5¥1s 0¥ uuay
133 e JLt 5 Lo dasl g1 Jlawiaaly (65T il 5T 63ty

3oiadl mabiall Jmw 5d8ae GBMe (& pe 1-1-1)
Showing Complex Relationships between Contained Items
ealiadl 3l Ledie fas e Catall L ludl JEaydl oo dudy
16 pn pamsl gabiie] e Qlaly pany Lpdany Catall Lgigio (Al
Ol _.LJ»):\uﬂ_.:'TuaJﬁ_Q‘_g TCREARD! M)J&.&J‘ éi_.c.m..\_” ol gl Sl
oo g LLEL Gale iy S gl O b lg e JEmdiy pledd

<>




¥, sl iniaeill L @l

s Lgaiany oliall el 31at Ludutn o pal by ezl 115 clilalt
VY-11) @By JEn 31 2 imgyan 58 et LY Jauls

5 elpnT 55 AalEmaY poune (VY1) o3, Jemiall jqlayg
2 sl fealydl aclusy . Latine 15l5aT (6353 g oill (udi (e (ol us
oty g dmiis g LgilBe 5 5l oY1 Ul Jan

Frame
" 3 1
; compareFile: File :...._...._. comparePanel :Panel
. a
g—— ' a
1 merpeFile; File [L-—- outputPanel:Panegl
’ A m e deas e A, MO £

s

SLall] 3l Lditn sy Eoon it 3] Slals Jemt dalaiee (1Y-11) 08y Jea s
frame ;UsY1 515 (e Lgcany panels Ci_gﬁl\_g files

Internal Structure Instances (L) A (JSaugh CMCle V-1- 1)
Joaddl 2. Lganu 5 @3) Bl Wl edlie Lol (S Lass
Loy Mtmea wliigd calia Y1 edbie ol slels] Linsl oymas «(Lusbedll
JE=lia b Caliaa W el iles datasea bia] JE= b s J&o fuy
e e idial iy ay 1508 oy ¢ puoloaad! Jramdll 2 Lo il
Sl e alladl 2 535m sl bl
O3-EnT (L3l J S (6D Cakal Sy e oy i 135

;l}.:,i’i LJ)LI“:LA NERE Sk gq_'é GJ)L:‘.—'-“-&" d._"!b'....mg od}.q-? eyt s es

<>




Lo 1 byl scaiuall I3 Lol Jimg ) 32 00sd

#3503 59t @5 (/) o, 5ajy Ladie aa¥1 Lolidiny cnl3
Lay ¢ Jls & e {<name>} / <role> >: <type> Liually T iaslalles
o ras L ylas gy I hcasd c3ie e Bjlae yamLial] ol o
Jrm I da Tl i fall By Jofie e YUie (1Y-11) @3y Jen 2|

OY-11) @By JEm 81 B g pall sl

framed : Frame

FcTT T I
! filed J compareFile :
b e T e a panel1/
e comparePanel : Panel

|
! file2 ! compareFile : 1/
‘ File .
o e o o e e J
oo ' anel ]
| \ Banels [ .
i mfi | mergefile: File , outoutPanel - Panel
b e a

Lgagiong A 132V e e pa Frame Caiuall Jis (VY=11) @3 Jem 4

2_ configurations <l odyill ziled o yay Asladl Jssle 3 els calia¥i
R T Wutu JLI- P ‘an.'J'




Y, e skl B il £ ela3

caluall Jleaiul uaila Sy Y-11
Showing How a Class Is Used

Jleaienl LiaEs o ye WA (e caiall 7Hla e ports adlill (5= )1,
Tl 18 e caiall

La sakeg . mplidl @llatly Caiall g ol dlais 2aul) J&dg
sMaall (e ialides g1 B (s Caliall Jloat ¥ Lalides dlews S
Wiki 209 calaall (oS0 Of o—E=mang (JU S o e clients
1okabizea Y Laatiol
2y g Al Anlasy Gransiuell placdl o
2 aa bl Jia «geal Shonb o bl ehaell luall cileds o550

Lol gtman dagydl e ({5.3__9-”

D ogran ob Lass (aiall youa gua] Lo jubis Julaiiwess Saill
aaua bt Jaitl Colow el cassl (VE-V1) o8 Jem il

| Maintenarice

aiadl aleus 2 abyles ya5m 41 Cwaail! 93 Wiki caiuall crg (V1Y) @3y S

.Maintenance {ilalf 2_g UserServices

<>



Tyl Sl M e iiall Sl Yool 2 iues

O-Emang . 2oLl i dlaie ol g lg Bliw W1 eidlial a5l 2N ¢ s
55,8570 calensdl o pad BN ity clga gl et 2oLl Jlesi
L) el

(La dgaly jloul catiall Emey T pual sl Juadll (e y5200
Lowic igalglly alinll 5,200 o) Jlosioaly Tl ol iy (5
355511 a5l danlgll 008 oaresd Lo Lgals ooy caball g 2
C-a sjfgj::u igal gl Jlertical yEmasg caivall ¢y« provided interface
Zealsl D3 e Gatiall I Jpumsll 6,391 LYl Jia

Tl culgaty Lo oy o) rons ¢ Bilan S g
ol catiall collay dgaty o Lllaill dga 153l o) .required interface
il asds T s 5l (sme J] Cateall glimg 357 Jemding . Jasd
L lsl mye wisg dlens ALl Cataall lat iy i g3l T
gl Sy 9T T glie Lo lune € Jlastaaly Zellenl

G nondl et daliy ¥l gt Lllaif g 3,5l slgn gl Jlaioaad @iy
Sty Lutdlie @iio i ciligeaall fus Lege g caligally CalinYl
(e SN Juadll J) ) eliggall ailblare 2 Junde

J=B gl e M ety 0 Galndl Wik coiiall G n i el
Calio M Lol cllig Viewable Liuleall Ll 9 Updateable &yamill
QTR P VSV PRI BRI R SHPPPRUNREL eS|
riiies Legassy (o Emay U UserServices auseicall culaas date
Ve-VY) @By Jen bl & yn gm0 ga e (UserServices Jail! 7l

<>




Yo sasphl da el GRS elad

tipdateable YersionControl

Haintenance

Viewable ' ' l1back

lgals 0gma peat DL Jleaionl (Emusy (V0=)1) o3 Ji

Maintenance il Jdiell T (V0-11) @ B JEn &l oy o
st 2 g [l eyl eesas Rollback por biall e 5 g dgals
e YU e e Lllate dgaly 2aull 18 @ty J] dalsYl Wik
Wiki S5 I Lebealiwn isis 0 d sl -2 dl VersionControl
Sleio Yl el

Cotaldt ae Loled¥f (3,0 Y-1)
Showing Patterns with Collaborations

JEs=d Ly - Lﬂd—aﬁg-wﬂl—ﬂﬁ-”ub)—*ecmhﬁ‘ P9
St ol fleat cilatadea (s dody 08y .La jal jlnd¥ - B3
oo giiatiden y ol e olaill 3oy (gal (pealddl Juadll
Caing yiagt g (La goylivw 2 das53 1 Heudl P (e LSl
LA dlany 29383 W goiall e uas

design  @rewall dol 3T Gigd S Ay Gglanll J= By
i Shimard! eanat 2 13La Jeslad Yela Jem 25 a1« patterns
o o LW ey cdeationl (98 Layy « Lallaa Loy crnans 03 04503 @ 13

3] edd Jols Cat all g Observer codl ye catadl Gl (D o p00 (90

o= 3ylae (Java APD) Lola 2 b odaill peal pdt culganl g 2. Observable

<>




L Sl riaiald b1l 2l i

st sle &) LY Al ealt dws) Observer muaat! dasid 3o

| "'Design Patterns: Elements of Reusable Object Uisall aaly ccubizea

H "Head First Design o\l of «Oriented Software (Addition Wesley)". & "

.Patterns (0’Reilly)"

OSoas CMS (gamiadf 35l0f allal @raiat B La Aliwa oyl Lic s
Jai 1 10 ey iyl o ot ¢ putamsatl daad Jlasialy Lgdo
e Baluall Ldae cllayy CMS aldaill o iayil . yglandl Jheaiwly
alin of gomimd | i anlpdl (28,0 0B (giod) Calssll audy g giamd|
28 3n0] Liy3 30l of il 1200 Spomdl s B ¢ Sondl
Chain  Of  {dgywull A sdis qre il da o Jlaa uls 3ol
Jleushs Le (3LEsS COR eue il do s’ sy Responsibility (COR)
gt 2t 1 gdlesan 2 GBS Sy LA (193 0y e ol
Jsiens o asdy g cdball client (p30 audy «COR erasaidl daad 2
A orarans of Colbatl s 2 otlaay of oatt alasly il 2 handler
093 el o (gatiadl e Baluall dee 2. AL Jgfcal!
poig - Joiall Ho3 ehaly yadly aan il s b2 ag i Ledy 93]
S ool (@il s i g3 (VI-1)) @3 Jem il 2. ol do badea
ot cllabaiea o gunimg iy £oly G3LaiY mladl fuad

<>



Yo utomgll donluadll 43 uha

"elient" role

"handler" role "handler" role
“_gﬂaﬂ!e" S "_Ea-d!-" 38

";J-_‘-HJ!-" JJ‘

i ' i i

: Author : Hewiswer - Editor
: review(} : . :
review() - ‘
\ L)
" ] 1
i I i

gl Elas penatl] daed Jhontoal dubign bt dalades inpas (1121 1) ey St
Wyl e Baball {dee 2 COR

sy cysbattl alusvienly daeitf s i iiadd olysheel wllia
O3l o Ll ey pos Uniia (e Loglings Sgmis Jo¥1 gl
2 dqagy gl Houdl de Slsai Wl el )Ll dpa iy a g 35 adnfiy
<role>: <type> Laally cismng cdliganly ol ddis ot ey cgbaill
Lo elaml g3 iy oyl gl g1 alotintiaaly e cnn L] dagy s
oo dadia das §a8 gyluingdl Jem il le T Golaill ol sy
masill Jlasiols COR ulgpeall ilealin cyplatdl (1V-11) o3 Jem
093 Author Ciles ¢ il e ul LAl (63505 «COR gyglandl T 2. oYl
Jhandler Joicdl yos oy 0y sm LAl $529 « Client 1331

‘.".'..-'.iqnlnlhllll]lllllllI\h.:l\ﬂ;ﬂth"i‘ll‘.......‘...-
T Chain of Responsibility
enifaun B L T T T P PRI F St asasaasamanmame e,
o o,
. cllent : Author handler : Reviewer handler : Editor i
) e, art :
LT *

Bry,
Haay,
LT T FEY b
.h""lquu.""' M anapanaaneest®

135Lual] dulee 2. COR Ly g3eaf Laadis @ pacatl] das ¢yalatl] o yas (YW=11) By J&n s

WSyl e




Ra 1 sl ) Call I Sy ) de el

2l ol (lsms @il (glaill & cnamsl il j el wlisng,
o) o laWE s Bl et M ene Jub sl 3y a0y (bl el
e lifles of dayly )3l et (3583 cidlas g daal g 11 (15523 . (12 ¥ Caals
b Jolsdl Laale ot st cgbaidl s LBT Yoo gt Jud bl By
Cyglasd

o2y S Al 2 mgyae (gloaill oyt ) 5 gl LY
(cilgaty o) ool et e (o pe @iy Greapdll 138 2 .(1A-1 1)
Oglall piall galuadl Jemddls qgin waly 5= day po s LA
Sttt s udyg dayy oy s Jobo e onso)Ladl 1ol woass)
Lgildenss dga ol ol Caiiall Juioldl (o yay

Author Receiver Fditor
+ submit{ ) + review( ) + review( )

handler
handler

iiiii

" Chain of Responsibility

‘COR il jeal! sk wparad daadl oy S (VA-V1) @B S

Lo 45582 49 (el oy Enl ¢ Jus luwe yobaill gun Y 4B

AN

"

\//

/’/ \



Yo s ptl dndail 2l ele3

2- Gl daelll esllan MUY Jlaatiailes ¢ yoladl Lugluls S e s g
V=0 <3 Jes il

ol e 998 (adl Anhse cilBMe (e 3 ylue ool o Lag
P (e it Sy Vg g oy 0| gl i 21 ey el yan
Sl Lo dsm )l (o d T oyn bl yglatd] (e 2l Jlie Jloaiwil
Lo JE2 2 aghyg chuda 522 o sl it Coum $yyg.b By )
¥l e il @8 eyl ol £ ol att Sel] il e
297 Og—ead () dis gl (oS (01 Training e yus ¢glaillss
@2y JE il 2 gy an ga Lass ctrainee o yuill ygsg trainer ool
NORTARD!

-'.‘u"‘,'-.--*‘..Ja.“q--mmxﬁi-litlt-tl’l.“llil'lﬁ-.—i“"“'

o g

gint b 1
Buy

e Training
LTIV REPRRRE SR - A R B M MR Ny .
trainer : Employee trainee - Employee £

-
LA™ 1Lk
. PTIL
.."""""H‘hﬂi-usmmm**pumwuu---mt“'*"‘"'“

._u.r.ugjm%lé)mimaLﬂLé—..IIQTTrainingg,uJﬁgjhlllo_&g(\ﬂ-\\)pﬁjd&.&
vhalicea g,‘dLmT__’u.\m“”‘ &U_gmtAdaL&.ﬁQT(;é\mﬁ(w'h|cé_9

Olea¥loiis $254 B Gl oldlestl jaay I O gt Lics

R

Oolatdl LTl (XML 2302 1us "Ben 50 juciadd . LSl 3y

Paul Joo' Jreadl 2o alial (3505 padl 593 55" 6o XML gy’
fLATGlind (Laly 2412 1 "Jon'yumiadd (Il o le .cpuall yen

<>



iy 11 el ) riiall I S ) Gl

syl 59 "5 65yl 59s sy ke Ll o putll gl
R o ol Jle s g
1T el o ¢yl B0y gamamma (SLER p sy ¥ -
"Ugo' albsll 50" alagll S Ey Aaliee ciligla 2 2l g0
oS gl 2 Labie ylgnl o olusgs Lad] cndileatl yus

b
O9EnT uB 9 dld e ioglas yud bl 2 Sl clilestl o] -¥

Ho o~ It

eyl ols s g0 OUSLERT] Rl oday of 4L S5 g
csbcds oLBT Lalad el Lagde oy & ‘d LAJ.&S“ - SCRPN) "J}}"j
eyl
| e 55 oo ciim st crstiant] Jleaaat oy ma 40 Ll "canyrs” gt (i
| 5rad dhes Jlenialy o5l Joo iy dumgnli (Smay g1y s0leat] Jolis
(dazb e ewtl] dolail Jlosiody )

Sl 08 o sl o iiatll ik Lunbs [hsayi 1 yutiay

JEmdy dhiog g (Lo doad 399 J] Alabiny oLaiW] ccdly (gglindl
el 1] A 9D (ypbadll ey (st gl Ldle el yliay 9 5o 9
Goslae o dsm)ilie @by i alagl Jso ppesatll bl Houdy darally
s yall el JoL5 2 cpplatlt seloasy ¢Aailidl J5heudd Jond cilioma pul
LB s 55 yebl S, M Tdomintl edle Lintl ¢y gbaidl s ¥

<>




Voo dasgdl dondeill 43 @las

L udy OF S Sy Jlai¥ iy bl esllalazag dlads Lass
T Cgpne daci e S JEmiy yusailly a1 ley Lastie

T L Sokaset) & Lo E-1Y
Legaaads o () Catuald Lol Sl g 35U e gie o)
EAERYE=N( PP SPPNIIPTY DU (PP S Y PRRIVPINY ¢ S-S | =AU IO
e aliggll allalaes mady cilissall cillalazs 2 components
Lo sabe alastl 2 (Qleciadl salel AbLaN ¢80 Lowd I ciligeal
Jlasialy w3y cislaall Liatin 2 Lo, ) o liall el geml] Jemss
A g 15y el 1) Ll gl 3L g 5T oL
Lol et o yoad 208G Jawis La 53le g culigoall fum Logas
AL Jedll 2 elihealf allataie Eudai @iy olient] Jleaia

x
L

.‘).l.u.ﬂ




g0 e

2 i L Balf9 pobbdeid! <t ot & yal
wibiphl! wiliabade

MANAGING AND REUSING YOUR SYSTEM'S
PARTS: COMPONENT DIAGRAMS

aldlate (a5 pibee JLEBY] oLl (e e 0 allad paauad uie
aall e Lguadl e Ll pag asd Al Calua Yl i pad ] alladl]
Tgylens sy Jaf ga uling calladdl 20 goradl ddle o530 dadazt]
451321 (o dependencies Lualalie Wiy complexity agaill 3,1s] g allail]
AL Ly s ljonl St e allaill et enl iyt Jloatod @i
Jabitly Jlaxial sale) 93,00y

2l sl e deh UML 2 el Spsall el tataies a3
g 3 Lo uslatll yslaie oy e JEmd 4 AUl g alladll
| ol iy latll g lae ciemsy (V1Y) o3, Je all 2
5la) e aelicall iaga g celiggas gl J&s i e alinill
il Lsleses Jaly cilzdall

<>



Y.+ oo gl Il 3 bt

Logical Wiew Process View

Use GaseView

Development Vi

Physical View

ds_au_\c‘.uam;%Tﬁh&a%&@}aﬂﬁﬁbjbw(\—mgjd@
ab}&n_g L“..ﬂ...\&_g

3095t g Lo V-\Y

What Is a Component?

sy et Sls galipall e Lalils T ci3eat] Jeai
o i e bl i had Lgiles culipently juemanll oy aang Jlaaian!
] ligaa el Layyg) rabipdll JEs i3 i Las asdhnal cligeat
siisall e il @oma Blal b canall 1] (el )5 iy
all e yall alladl iy (Lo yas il qoemg) Lot

2 i Jeataiten M il il ,—olic Jem a3,
logger Jz= vl Jia pgralyctl pmad caliysns ¢ gl 7_\.9. L&J_n aliail]
cyiWl jue Bewddl ealiye of cparser XML facugl! 3oyt dal Yoea
A (55 o gy Ll s [ Lasicaly cd (9 €3 B il i
cads OF s eI Gy tall byt ZaSld AT e 5ylue 5 adl
ccbiudy s a0l el e et Gl

ST olad il yByy (s 5Ltk agd 4B (aladl el alais
e ] (g o3 (SO S e il ] Jpam sl il

<>




kTl cllataiea 1 L Ilaxiol salels allaidl el janiahl

fmo F ligadl Jusmiy psd sl 5)1a] allad s s==tll 3510
JLsinl 58 RSS)RSS feeds Ll qpol 5T aiti o o dle J5e ¢ialiee
gt slly L1 Jail Leus a9 Really simple syndication pllaal
e yasnll eilugiondl ayg3al RSS @ile Jlexiad @iy La 53key (555 Yl
(lhadl Jie) cayny!

Lelee ailgmely Sl 55l udi Josy 0f UML 2. (5l 5
S aligmntly Caliw W an i ladl § eueatll @EMass ol
g Less gyl Lali o figany canblaalt WlMial g culgal sl Slanfy
Ol rmasy ¢ (i (gabamd] Juadll ] 1530 2 11 Sl pee S
OV Bl Ll s Mt a5 o1y blie el il gad o5y
Srgall e ol 5 s ~Lagee — cj3-ally aiaall gay sl
a5 0 (JU s e aiaall Lggatio Il goa pegal il gsane
a0 Jlat¥l cilaglen e (g aumindl loglany ol il sty
pasieall 3)l0¥ OrEms sLiih agdiy (gyuEatV undl lsie s @)
(6T Ll e LgilloT (e Bl g raiio] cilibius (LEAL ey
ALall Ulletaly o551 caliiens of caliad (peatl olgmnd o5Lal ¢ye
Ales

e gl e B By yranlic s lipgall of Ley

S5 ¥ & loosely coupling Cae s b L)38e 5523 O gl
5 el BRIV 350 don T pag alladll 3L e L (9 B sl
eyl bl D e wlipsall JI Jgo it oy ¢ cadinll Tue
sy 3lat] fogiao e bl Jnds olgalslf aLd Guslill Jumil
e Lamlll L (e pins ] Ly gl Jpum s el

<>




Y.+ o skl dniie S i) lad

Jozme 2 aladyl Ao g daly (9 Eme 2 Lo s Geresly OF dn 32 ol

3o gatt Jaam dad| Al B bl (9Saa Y-1Y
A Basic Component in UML

il e Judat s Jleai s gy=all | A @y

G enadl e Ldadt da g3 iie 30,150 254847 g <<component>>

09 ll (Y-VY) @@ JEm il m a3 pas Julatewao 19391 000 @y

yla aldai 2 Jeai | ConversionManagement |yl 5514

claglan ydedg idlides puio G bigadl Josmiy agdy gl (o
RSS feeds Jia ¢ @ alufl

<<CHMpOnEnts> E:l
LonversionManagerment

.ConversionManagement (g€l s yas ys€nadd al WY1 3, pods (Y=1Y) o3, Jsmit

iyl sEall ey OlEs oo gl Ao leitl Lalf a5 Ll el 2

5] Lol ¥ o e Judatoad) Ll JEn d e 3pume el e
Omeayid 10 Jeatead J153 Y sas gl dan il 280 culgal (e dly La

[ROSUES alail o8 allal e 5le Gemall OF o e Lisae

¢ <<subsystem>> L &l>Jl <<component>> icilstt Jlosdl JMa u,o

Lallss e pill allasll Jemdiy (F=1Y) @By JEndll 2 ingpes oo Lass

Lo el 0 yiaty el ALl cpe s jon (ogy e Lasls 5T Lagilh




liseall cillabina ¢ b baaid solelg allaiil ool 55l

pegaiy Uye a9 aliggall e ols paiss Lo pall aldaill sua ol
Lg Bl ¥l oy o oy &al ci sttt ol ) Lillean ) & i
poi g allad S« Jaladl allaill 2 gyl a5 91 pe Ll leato

sl 5510 L3 e 355 iy 57 ikl sysiall

<<subsystem> E '
WorkflowEngine

Gresall sl ¥l o 5 a) <<subsystem>> Lo diladls Jlucwt | wligae (¥=1Y) o) J&=d
pllaitl 2.

CpEonelt rbaalt Cilganlolt ¢ 35097alt Crlgan gt ¥-1Y

Provided and Required Interfaces of a Component

pad (g s JEn by Uyua (95 oOF ] wliyeall zlusd
o 3T el e il it spals aBIYl 9o e il Lgilenal,
oo Lain L olipenll Jelaty . culgnlgll ical LI Lia e callaill
o Ll e by ld L lball ailga gy 35550 clgalsll IS
Jalall dhls clisentl Jasd 5 aliyeall

pods il Laa sl o ghmally il 535U iga gl o
e 2] e gy 3T CBlaYly Ll Jelin Lajlasly s
Silasi e 3 5ll Aol gl 2 puady s Lualndl 3 0g0k) clem ol DL
OsEall Laybgan

Lgul] gl gy ot gy Enlly Lol il gl gl o
O 3l o ] iy Eall glioy (ol ety Jity 2 g3l
Duba pe LAl Sty o) au iy S5t dga ol Wl Jlaily sy AT

<>




Voo dos gl dalig il 248 olas

oo 53 sl o catadl ] Jgum sl 50l pgdy capaiall oyl 2aY|
gl il cloasndl e Llanl] a1l 7 puady il dganfgll J3L5n
Oyt Lgd!

2 ilanlly 5,000l culga ol o pad 3 gad codloa] 595 ellia
e sy curall sayg s mall ey bl s sl Lo laill 44
Apadll @353 oglialy dudilonll

Olga gl (idall 9 3 E Juie o V-Y-1Y

Ball and Socket Notation for Interfaces

s mmdl oay Jlaniady 5 Emall 325500 garlall o poc (e
Sl Jhewiandy bl Lga ol inye @iag - ualindl Jumill 2 sl
doade (ps Builian 35500 Coinifs a gl e U 5ay 598 psall dnidl
Lebiad I gl e BTl Ao g3 ool Hliss Camg L dtma

ConversionManagement ¢ys <alf 5 (4-1Y) @) J== bl (o saig
iga 14l . Alayg DisplayConverter o FeedProvider cpfigsls 1l sbq
.DataSource

o) e 5 I Al gl 35 5 £l a3yt
I L8l e peall cilgals

Provided | Required t::
interfaces Interface
‘ L

! ¥ '
Oi FeedProvider
f <<components

.
ODISpIayEowerter CanversionManagement [

ek

O9Smaall Al ¢ 5,000 cabgat gl (iapad el g3 pEall Gy (4= Y) o) JE=dk




ShipEall cilladaiea 1 L Laxiul salely allaitl eljai sl

Colgaml gt ulilontt a3 ¥-1-1Y
Stereotype Notation for Interfaces

I (oo (3mall 3505501 5 2l culga 3l i ye Lingl %y
Joadll 2 a3l il e caiall a5 Jleaiwly asbga ol @,
Sl g @anpld 3asme Tganly sl (el Gl 1] (Gual I
e La iganl g Cdlany (yasall les T3] . Aga el JI 0ss=d (w realization
0 Less cigalgll Jl ssall ;e dependency duolaie V! @geu @)l
(0-VY) @B J== M 2 (g e

<<interface;~$
FeedProvider

+ getFeed(String id) : Feed

<<interfaces>
DisplayConverter

+ getView(String id) : View

b Al PR =
8 BLARELI Tlitea. -
— i R
<<{omponent:>= E Ja) s
Sl o {onversionManagement [
Akl 3 3 i pal! -

4 phaasy

. Dependency ‘
. . 1
hurtilad! aa wdinad! PP R R Ll by arrow
i buaaiill pg
v
<<interface=»
DataSource

+ looKup(String id} : Record

T

g ikl joaay Jlasialy 3y351l1 5 Tdlatl] ol sl clibas piapa (0-1Y) 3 Jead
"

.o




Y.+ S gl Lo ladIl 23S el

e 3 @ g lgatoll cobilea (ope )T 13] jaayadl 1os sl
L ) a3y cw&.ﬂ‘js‘)&.ﬂﬁﬂd‘.@ﬂ d.l.a.ﬂ;}"d).cojén._@ EL;_.U.:Ll

Listing Component Interfaces JjgSaall Oilganly adigd ¥-¥-1\Y

5255857 g Al cilgalsll oyl Lo l33 388 gl ¢
o Leass (Jndie Joo sy el th @i S (el 31 eglamm iy
(V) @by Sl 2 g yan

<<component>> i
ConversionManagement
| ==provided interfaces>»

| FeerProvider,

| DisplayConverter

I ==required interfaces>>
Data Source

=zartifactexs

| conversionManagementja

e ) patd Jinds 5,850 5 Lllatl] cibga sl Jumadd iy (1Y) o3 S
Lol

agds (gl ¢ eyl fod pa <<artifacts>> 2 LYl weudll das

Cadumy il ciilyaatl colalll ol cartifacts iaiall el oW b iy
S allaitl A Ly <gt intaall @lga¥1 ol Las ghreall Laia
e O ualdt Jematt ] SIi) soill coblabisea 2 Lgidblie el
o LU S Ligbaal gyt S5 Zadeall cul go¥1 ymmaas
Janill 2 i gyam) iliyEall oo Caiign all Ladiall calgs81 o yay

<>



wliggall cullalaies s Llaatol 2ale ]y allailf el 310}

5 bl sl ga o1l llasioal oy (o3I a5l st
aa JEdo LY g 5. e dlo 53 0T Syl Le e 3,51
Loe ot o s olisgall Guys e Jipaall s e

las Joad I Sligaall (o ¢-1Y
Showing Components Working Together
ol o Sl gl s ML idlatie Lganlg Sl (LS 13
ad (y3Ema slainl Hlgls¥ Egalall sla jbgh agdy allaiil 2. 45T (s
Losbaie] gos oy psiiy ¢ Laypiagis moi 53T (gSma o Lullats dgal
5o Lasn gl g5gall s, Sy S asieadl GEall urde juy e
AV-VY) @By JEmall B ngyae

. FeedProvider

O <<Componentss E

DisplayConverter| ¢ onversionManagement [

DataSource  DataSource <<cump0nent>>£!
- >0—

BiogDataSource

2439 «DataSource Lg> 4! ConversionManagement (y5.<a! LJJL:E (V=1Y) o8 Js=i
gl gl wlliBlogDataSource (g

BV ST R PR B R RENPU R ISP B e K W P RS

Lom o Las (sl 35l ety clldy (V-1Y) @3 il g Lis |

0By JEm il 2 mgpan 5o Less (Loaleie V] g BI) (i D

2 2 LanY aies 01 Aol posamtl] daly Soay 43 A1)
el

<>



LA HON U RO (Y PUIS

FeedProwvidar

O | <xcomponentss E

DisplayConverter| ConversionManagemen

PataSource
| . O ) <<compontent>xi:|

BlogDataSource

B

ol Ly 5)5:.”&1.@.‘4{5_9.3:' L;gJLg:.l oere (A-1Y) @JJ&.&

O i pilia Tslete W1 ABe @ayg Loanloll Cbiio Lyl ¢y ney
(VYY) @B Sl 20 (g ma ga Less (sligall

<<components» E
ConversionManagement

auf) (J".)—"J t..‘.U;\_g tlﬂ_i_géx“ Qs B_)..:UL.LA d'.:ul.d:;}’i {n.g.uTvu.u‘) =N (a-\Y) ‘QBJ d.&..fb
(Sored! idle

(A=VY) @2y el 2 (g paa) Aealoll yalay ¥ 01 juayill
c(VAY) o3 Js= Bl 2 fagyaa) Lo gl pglnn 21 Jua)idl (e daca
SEoa ol e et (SISO Sreyit! e Jleation cupsd B il
et ablaiel gy i Hlosl wie Jalge ey

JEs b Uyide aligestl olay e velid ailgalgdl §T p2ais
saye o cnlipEnll Loylane 2 Loge Sale et go i) cCoacs
5o il ol M3 e egin Lo pglaal i allaill 2 e I calipemal]
S Syl e o La ey calladtl dslens Caio sl @ ga caglad
(V=AY By Jem il 2 (mgiae g Lego (ually 5 ygall Gaaly

Ldle @ligy (mpe 2 T clgnlsll gl ¥ (@l Suasill inys
solal g 2o bty Ly w3 el alaalaie Y ia tuag (gt call

<>



Sligall ollalades 1 Lludical ialely allailf +13a8 5,1]

alaslael e jugomlt ¥ it el slanal gl al baitl el oo )3
LVt A pracay 3 pablall Lahcall ifga¥ Jum iy caliyeall
2 Gogpaa oo e Glall (LT ddlaia p=ad all Ml cald calallly

V=Y @3 Jemidf

L FeddPravider
<<components <+ 33 O
BroadcastEngine fiFeddProvider <<component>» B
» R ()i ConversionManagement

<<components> E |
BlogDataSource

. o .~ D isplayConverter . Logg,er
<<companent>> L \V
BlogViewer £ DisplayConverter

<<eomponents E =
Lmj &

Ll 2 Lol clgagl g culipentl e Sugmyilf (V=1 Y) @3y Jn s

<< component =
ConversionManagement
<< component = <<provided interfatess
BroadcastEngine \ gfﬂflprgwdern
e ,‘:,‘ | DisplayConverter
*:»-.prn\{ldgd interfaces>> i werequired interfaces >
FeedProvider . | DataSource
<artifacta>> | .
_ | <eartifactsss
brgne.]ar | conversionianagement jar

<< component x>

P -

BlogViewer .
<<required interfaces > \Y
DisplayConverter L . . .

; << component =»

<<artitacts>> BlogDataSource << component >
blogViewer.jar — Logdi
T —— cprovided interfatesss e
L B L DataSource <<provided interfatesss

Logger

Reartifactss»
logd}.jar

<<required Interfaces >»
Logger

s<artifactar»
blogdata. jar

die 3 pallall Laduall el sl oseadl eibiatatel e Rl ugdy (114 Y) w3y Jesi
oy allasll eslidiyny ool Ugloca

<>

N




Yo+ s gkl A et A3 ol

O95oall 3 atl Laliua®l 0-1Y
Classes That Realize a Component
s 5 5Ly 5T Blial ghall Jasion Sy Le dole
et gd ¢ Iaame Liysns realize o Lol Calia ¥ bt JLayy
abec jlaf 2 o5l
Joals (eatlmde ) wgons yy 35msmill Bl oY1 (in s oSy
95y BlogDataSource ¢yl of (VY-1Y) o3, S &l onng YTy
asazdl L8Me Lm:si U azy ENtry Liyeats Blog Lgiwe cpanall le
Legi ol

<< component »» b
BlogDataSource E

DataSource

) Blog {}-—— Entry

BlogDataSource ;scal| Entry gBlog slaiiall jats (VY-1Y) by J&oi

C)L&-M&wﬁ LAQ_;.E.L 3 gl | L.QLJ.J@?‘L)@J_C. L.-Lé:\Tué.A:t
5a Laso (3 mll ] Sl Cabaall o Lgabatiel g ps i3l
ONTY) @3, Sl 2 (g pae

<< pompanent > E ‘
BlogDataSource

Entry

Lalaie ¥l L3e 5 (st b :}.;gll LoV (i yad iy 205y (V-1 Y) @) J&oi

Lagin A




elipgall bl  ilexid salels allaill ol3ad 3 )

5 y5imia 2 aglimady 3 33mill CaloY i yad 91 ol
2. sagyas g oo (- eall il <<realizations>> culjL ouYl
(VE-VY) @By o

<<components>»

BlopDataSource
<<provided interfaces>>
DataSource

<<required interfaces3»
Logger
<<realizationgs»

Blog,

Entry

<<artifacts>»
hlagData. jar

sl Jals 33l Gl Jeomus (V1Y) 3y S

53zl CLioYl o pad albastiadd e ey gl 33 o
rnt ¢ ilanoad] B bl Toniiaill 230 515 Tagiome (93 Loy Sepemell
) J9¥1 el il (e sfigsdl Lindy ¢ Ll i ol 1]
ey O H05Eall 7)1 gy e oty crpEadd J3n0s 5 il Caliaa !
S ool s LYl WL B BT e dn 8y gy il
Lo e U a3 i 13 55 mm il lian ¥ et sds 3 ils
(33 zmill LI o Sl lBall m e (rmey ¥ 431,003 (!
w0y G yuay5 Jol psms of e Loy




Y.+ s gl da faill A1) la3

AN gl g HBLiedf -1 Y

Ports and Internal Structure

Gabadl Jrndll 2 catall sl S Iy bl euuas o o3l

Sty s Sy dalie ciliignall s o Lind fmayy e

Lobatioeng ooF (o Emay Il Ealiet] Cotl ol a2 2Bt Jlant

JEm il gty 341 Lelayy @iy ally 83l el calganlpdl pe (3l

Lyt a—aill ConversionManagement (g sl T «(V0-VY) o3,

dIlglgn Joimga Lsgia S{_&» 9 «Data el Slg 3 aill 4 Formating
4y ddag

Feed rmfider
‘ :

DataSource
Formatting ‘

5

LCcomponentsx
||

DisplayConverter . ‘ ConversionManagament bp

_ :Repqrti ng

lgaly 10Ema” peaiy (pEmall 5y pall ca¥leatien¥ | Halit] (o ya3 (Yo0-1T) @2y Jemds

Sl il Jal e Oysmall Glaladl Jem I Hlglsf fyene
BlogDataSource (js&msalt GBIt Jeme 31 (V121 Y) @8y Jem il o

<>



lisealt cillalases : Ll laaiol saleg allaill elani s hf

<< component »»
BlegDataSource

DataSource |]

:Blog s Entry

s

.BlogDataSource {j3aell LIl J&au i (VI=1Y) o3 J&adk

JJM‘&HML@L@L&BM»)&&@LMQL{}&.@”UL

(‘C‘—..‘ﬁ c&aﬁd‘@‘j_)jumﬂm Ja..._:‘_gJ (g3 § c(_:.,.L'>~|J_.H ‘_1_5_"‘,,”3

sl d\joﬁtn{)}.‘_::.l‘ el galy bl CaE (4o yal LA Laatcl
Loe 251l 5531 a3 g

Delegation Connectors padgadd) Jadlgy V-71-\Y
a8yl T Al gy (el 3535 Lgaly o] oS
ossllan (i el il gl 01955 O (pEmas Jiles S il
gl daglyy Jleniad WLl sl 2 oy Eonyg il gas] Jid oo

syl clealy Jeaiaat 57 3 L all 5291 o sLeboy

iy oladil’ e ool Jloatiaaly (ingaill daglyy ey @ig
5ol 3T 1305 A Tdl o anll s gl plly Juail] 2031 dag 3 <590
ATl eyl ] 2] o gl sty i (335 ety ol
! iy wgeeall e otie cRullate Lo lg A1l 55 Jewtioad 13]
daslyy Jlawiasd YLia VY=V Y) @3 o Al oy Dail] Jf 1]
gl adl a5 e g ol dayd gt

<>



Y b ol oDl AR ket

< cOomponent »»
BlogDataSource

DataSource

Delegation Belegation
CONnector connector
il by = il bl

Sty LA Ll e a1 g culga (ol JolE0 Canss | yonr 9att] dagl gy o (VY=Y Y) o2y J=db
Logger igalsll Entry caiwall Cdlatiy g DataSource iga ol Blog caicall

2 Lmte 3aill s IS g nll daylyy (1553 o ey
Sl ool Jf gl dasl g puiy YLty Layun yad (i3all
Syl Aol 3 I Lo Bdo cye danty (5201 (yngganll sty fiay < 12
Lgimdlaas asdi ) 550l 3 )yl
daalyy Jase gt - Soay (sl 23 ¥l cilgaly G e dicy
1208 Jasan A0l 2 3adly 3 pdilio Lgluao s ca Yoy Zgafslly pnagi
a9 3T olisEma o (ot (3Emn o ye die pELS sy
mll s a1 o YL Ba (VA —VY) 3, Jem

w
-

29 .BlogParser 4 Controller ¢nis <= 1f Lo ConversionManagement

@ —==1 «FeedProvider iya1sll ConversionManagement (o<t
Controller lafulf syl Jlenioals Lsnls ll3 3las] Libas

%
~

<>



aliygadl labiien thiladiod saley alaiil oy 350

<% pomponent =»
ConversionManagement

FeedProvide

FeedProvider

E ﬂ DataSource

<<component>> | | <<components> e . e
: Controfler - BlogParser '

| DisplayConverter f]\
Parser Parser

Delegation
connector

g LIl 591 iy Jao 55 Ll inasdtll dagly gulaiess VAV Y) 35 Jat

1814

Assembly Connectors p-tageddt Jaslgy ¥-1-1Y
T s Layags daanfy callaiy gl o pnasmill dagl g e

b ol M il oy s 3 pEall S Gualy peaaeill danlgy a ol
g9 preill danly 50)3 (VA-VY) 08 JEdll oy 3 5a51llp il

BlogParser ;y3&=iby Controller ;ys&all fus

<< component >» E i
ConversionManagement

FeedPravider

Feed vaidgr

O—I]

{Q' <KEOMPONEtss —m{hm}

: BlogParser

: Gontroller

DisplayCanverter

Assembly
connectar

g lgll 33 gpa Laa Jass all colipeatl paseall danlgy et (14=VY) @B Sl

<>



AR E P FPUR:

Lods a3 o3 a1 sl g1 ¢re Lol el gyl sl Jeim i
ongsall of das cligmnall deo 1 fasloth jlglaf aie JlaaiwdU
f-.iL_E_U roleName:className j—ca,3l (M eaicwy BlogParser y Controller
O gEmall ot s S s e plaelnyy ciusm Ul Jsl 112
T_'aLpT preidl dasl gy et fL‘;a:.T i &=t . ConversionManagement
ple Jsm it cilealoll I (e greall Luslaie linl g yass
(AVY) @By Jem il 2 Gyl g pas 5o Lega

oSl (0N (a9 uall § 3w (B9 buall 1y glite V- 1Y
Black-Box and White-Box Component Views

Detate i ol Ao daidl i sl 2 el Syea i1t oy g thia eIl ia
Bgicall Hodhie oy a9 an ¥l Gouiall jothiag 3 3ot sall
3lan s Lol ilgnly ds Loy Lol e sl 5 glan 358l
sskaia sam ¥ gy 2 I lHeall dala fus iy a Lass <3050l
Ll (e g mall I ] 5LanWl ols sl 6 35 ea¥] G gaiall
ligenlly calgal oty Calia ¥ (2o Fgumall yolnia yo iy g Y
agls g Sl e (st delus il 655 Y

Byrisall jslaiag 35l Gotiiall jolate dis o L Liny ual
29-ake o Siodeall Lo Ul ¢pa 1) Logn @0l 5o Lo Y|
ssbake ag i W Lai ol i ls il e a1 (a1 Goui
(Y =VY) 0By Sl 2 o gpma 9o Less callin 3o Faaiual

<>



QU}E:.U Siblaloases ‘HJLqu-.u‘ ssle)s ?U'a.i“ ;l).;a-? 3)‘-51.

Example Black-Box Component View Example White-Box Companent View
FeedProvider

O c<eomponentsi E
o._.__.._..._ CenversionManagement

DisplayConverter

<& component s
BlogDataSource E

DataSource

~ DataSource O Blog <>~ Entry

<<components3 E
BlogDataSource

oo i Gaiuall yalaie 3oy Laiy cablaill 2 il euligeansl)
Oaeaalt Ll Jlea W

3ol Gouiaall jolaia Jlealol Jund¥l e calladll Loiad e
il ysthie 3wt Flladl Zawly iyleatl il alaia¥i Lo 5=l
Ll 3 Ledgmmy allaill 2. LSyl iyt o pe 2 35ea¥l (Bgutieall
iy e 2 ¥ Bgainall cilyplate udly (5T il s
Aalestiony Gl LY D5 e diigla g el Sl

Oy e )3T e 30l Ggaiall ol slaia g5ind La sley
wligice e (el Baaiall jslaie jus )3 SLAN (e Ladn il
WENPWYT=V

S Bgkadedl o0 Lo A-\Y
celallal ool Vi o i (Y G ynt o in T ST Lay
cillalas 25 g ¥ e wliliiene 4 85 Lusees ], Iail a3 Lasyd
e ualadl Jumall 2 LY collalades Ldais @i . yLETYI

<>




Y.t s sl Endetdl Za olas

bt habine 2 acofoll pan oy ala 310 wling
AT S g L Bl 355 g a3 o il s 1 Sl 1 5
5 5ill ola A1y 5 culipeatl apd dun X1 JEal 112 Caliadl o cya
G20l pmesmdly Gangaill daslg) fie Lo bl Lol sy @u0ES e
(ool AN Jom Mg dalit] dan () b (galall Jinalf




I e

g0 sl 133 9o ol

ORGANIZING YOUR MODEL: PACKAGES

cilie slgiond Lilemaly oo ¢ il 2. 21335 cilioma ydl o Lag
T s cilEine L de (3€an Jand Lovayun coio (3 8 pgons Calia Yl
28 callad (e Sl aLUW (o (el Cagnd calio Y e call
(Emay Ailaie L8Me culd cule gamme 5 ls calin Y| ulaiil e a
csamlg Lo gama ] Godanll anset e gl gy Lalaat] (Bl Y el awl
ST lagasms ] Ldleasdl Clun Y clail fymay Lags
ool gs b gl L diaill 450 20 Bl Yl wle gasea dorliad @13
La 2 a3l iles [ yanie dongill LSEall @il @lane gud w5om
bl Claly Bliw Y @il allent ol @iy Coga (B gl A il
C# 1 iy ¢ pmd] Lolon ) ol ¢ JLAH s o le Lol o5
O Lale 450 f}_;ﬂ M| (s 0 ,0L) namespaces ¢Low ¥l culpliad
Sy (T Jrolai 2 aga Sy CF 10 e Lol clsling
lden Il ola Tadedd 5o ol Ao daill 230 255 Jleatiadd
5ol s calsbeie ¥ Ll ajol esllalade Jaxioss Le LA

cL&_&SM&PTMJ}%C}@MﬂMRA}%M‘uTW

limaydl 5y gyapi pal ahamll o culslaie ¥l wed i

P \\




Y+ aam sl e il ol

L8 sl i all B30 ¢y e 6T ol ull L,

S Lasale ¢ JEA Jare e .(add (alin¥1 aylali e yesian ¥)

e Ty ol llataing S i ol el gant Lyl a5l

cpyomg il g Jl aUAl ey eilads daeen, @t ot yuolaill Holaia
(V-Y) @3y Jen il 2 ngyae o Less

P H

Legical Yiew I Progesz Wiew

ummu‘»_gdliaw‘ ;b}“«.ﬂ.‘a.u Mﬁﬁd‘)j@m(\ \V)@Jd&u
.nd&}l‘ 4::--\-&-!.” M%rﬁ&

Getting Started Al A1

W5l JEm 8 a5 dalaien Alewicad] 5uiom k] don kel £l 3158 ¢y 5%y VT (ymas

| o Lo sl T duadt 108 jamte (g edaiat M anioeal i pasd Jlin |
3 S5y L e pud 32l Jlowie¥) C3lio ¥ esllalazes 2 bYW e J2n iy

f dadaie oLl 03 i (BLaY o p ol lides e (feail] 1 2tie] bine
Alie¥) aia e Lea Joall i Calical

Packages ﬁ}ér.ﬂ Y-\Y
QJ}& 42 (CMS (goleea 5,414 {aLIb_'\ (Rebtr R U sl
emn] 1) Laa Llemls security cra¥ly Aabaall Caliao¥1 Lo sUaY!

<>




@3y JEa &l o ,ay .(user authentication ausicdl sl oy il
1518 ikl 8ylaf aLa ¢yoe 653 T wiiamdl g a1 Zaj (Y-1Y)
Jiait 35 ymadl it 331 il ey Jlantiael @ing 3usmsll aniiad

Adnslodl J3 b daod! sl (i S i

Loga el iy I ol i CMS (ggima 513] allad 2 o5omll ey (Y=1Y) By Jems
pllastis

Contents of a Package jne joutt Cilagioma 1-1-1Y

(Blao I J50) 3l el £ jumlic ulatiy Ayl a3
g o gl oy ¢Sy Lo Lelan oy Tajomd| (G ma sy (s
tie (T 1Y) @By LIl 2 g yae 9o Ledo cdad ibasl gy Lgr dluss
Alablondl 5370 2 Loyl ol gl Ll ot Ryt s Lie s

Aaladl (7 =VY) @b A2 gyl syl et i
3 9momd| alall sumd Lola 2 Lo dajond icctid] Lol 140 Calio]
s elamil ccaiiall cayyas ol 2. 15 ol Lals 144 package
Lol 5548 o zgad (1)) by JLAU iyt Lo A (] il
(YY) @3 Jemidl 2 Credentials sleie¥) iy Caiall Lalias

<>




Yot Gty o e idHARS el

SeCUrmy | |

security

Gredentials

IdentityVerifier

— |
Credentials| |IdentifyVerifier
(e Baxillg Credentials slaial 3505, ;’r‘\_a_f.m.]__"' Fob obad oliskad o e (F-1Y) PR =

.security Lojadl 2 (jlago g IdentityVerifier 4y, 11

[ search |
—
indexing

Jndexing (g3 31 Lajandl Lo search iajand| g 5iod (4-1Y) @By Jad

shale 50l M5 (e security Lojand] ] Credentials caiuall Capind (V=\Y) @) Jlie
| package security; :

1 public class Credentials {

Goarnn 5o Less 6nl b e Lol 5ol (ggimd of ey
(41T <3y Jem il 2
Lo ssle g gymill culanlai 2 Beas e hadl L) pSLadl e
fhse Aol aamall ol ajond] Dpenit Ly Lol culilad Janios
?5';"'” slew 25T @) Uniform Resource Locator - URL Ao ol ot
Coom (WWW il Bl s dda e o Jol i URL 2 s5a 35T 04
iyl agdt UL Jurw e Lo o Juadll Uagill ) Jertiow
J-E0 a2 gy chittpr//www.acme.com (URL) o34l Loput 2 tl ACME

<>




widt izgaill las

L com dajond! o Loyt 05t all cacme Lajonll cond Lga y
0-4Y) (“:QJJE-‘:“J‘Q..—U"’W%

NS 1 gpadl el indai 2 §eay Lidhiia Y{}.:-..” iy fdladl s (0VY) 03y Joai
ACME i, &) ajod 2350 J&oun 2 indexing gsearch cnie |

i3y 13] 5 e U amdl ol cllgt ot cilazil] os i

iy o e (9fmy (indexing L pg? iajodl 313 Bl o e

ok sy cllin cdionll ¢ycuml g slind Using el 2 sl Lglinlg

L il w5 ol o oy ey WU 13 Zaa Jeall 2 e

J 40 (—oas9 .packageA::packageB::packageC i watl L ginliss,
3y JBY) (V=0T @3y Jmddl J (0-1Y) @) Jeiad!

com::acme: search |
1
indexing

A nl] a5 el (V1Y) <) Jea

<>



¥+ sas sl A e illaat wlaS

3w gadh Jase ettt Jadt Oolg A Syl Y- 4 -1
UML Tool Variation

Syt Ll @eu W s sl a2l 48 cfgal e JulB sute cllin
2a lga¥l Jeat s Sl i Lle g (Y-1T) @) e ill 2. ying pall
;g..a_uajﬂil el meayidt (o] Jloationly aa Lojo ) Lo Caiis LBl oo e
Sl 8 JEm il oras ea®l aie (I Syl o (VAT 0B e il
L“,Jl_“d\ gg..‘.u.aj\ é_..du_ﬁu:‘:l.uuj (;LMS" slaal 5..1;>-j.“ E.Q-J-Q-d‘ :\J.‘é.“.u.uw\
any I Lgunay (ol ¥ig slans¥l culslias 5,5

ClassA ClagsA package?::ClassA
{from package2) (package2) 1

st gl Ao tiaddl ) el gl L m pat ot BaSLat] LW (V1Y) 0B Y= i

e Lol

B @l gal plans macd Lo Catial Lgiod | Lajantl uyusd Jo T o

ciliiolge (e slya doio 2 oyl @l Jlaab so sl i el

ae oo Laall raiill Lapond Janls Loguy Cirtaal comuny 1 ¢ caieal
el yunlial Ll (g e

s oM lgaas Ll ™1 g ¢ Low! Cifs Liad 3y L Y-\ ¥
Namespaces and Classes Referrlng to Each Other
{314 m_od! c_gtji syl ﬁ_)—-"' Sl caliw J_m_-a‘m_a..
Lalaia Wlies LB._SL.a.u casbioe uB Heal Layy Lol dad L.‘J:AJ.LAL‘LL.;I&:
Aodomd clode Lals mald o 2 ArrayList caiiall Jlaxia¥ g oY1 fg

<>




apol tdgetll udas

a5 Al oy s javautil iejodl 2 a9 e ArrayList caiwall o
ol 1) Ler ia o Ll ulBlww o slase¥l culslind oy paty Lol
Aabgs dyimd idad Aol el slina 2 sgo g0 i paiall

slacd slins sl sum o) A ieill 3] oy agdS cdiliia oy
(it iy 2 i praie Jledl Lo da)s 22 pinie AT 1] cedad
i s ity Allewial Cipllall yuaiall Glias sl 4de 3
fully-scoped name gudl Joolem @uu¥l juhgt o2 i gkl dadaddl ol La
crbnsgac cridaiiy Lagin i pmiaiall @l y fajod! @l iy 52|
Jols= @l (] .packageName::className Lauall 2 Lo (1) 3 30
.security::Credentials 44 security La )=l galLL1 Credentials Cateall sl
el 6 s <Ealiine a3 2 @ee¥l iy oLt Wis ol 13
Lagin Sl Kiio gl Jols=sd @ ¥

3y s lac¥l sluzad s 2 il juoliall elec 0950 0T oo
973 Of e Y security Lajandl O Fung s pulaill pladie by
¥y q\.a.z..ta s s3 ey (£l «Credentials @ ¥y u:..a.ua e
.utils 4 security u:iﬂ_)._.;n.” s o opSlcadia (pfia)—> 2 Credentials
@2 Je=dd 2 (Bl sus gl Ladad] At 31T o pad (3T (pEmang
ool el 2 Ll 4 830 @ Less (Liline Jlgails (A-VY)

Voo l] A il 488 5107

security:-Credentials | | utils:: Credentials

crfiajadl Mg (g5 1 gl Joals dasal Jlaatasly cabuall (o e (AS1Y) o3 S5
.Credentials @Yl (2l e utils g security

<>
<

S




Yo+ Bl i e il alas

Jol e La s lawl sliad sGusd ooy § a1 1iLgs alaa¥! 30
T Catay latie Lo Latn o Jf 5 LY
elind il (o ey Layndl a2 il OBl oYl (e
¥t Jlaaical 098 (pa aas I Lgnan 55l Lpigmas <l (s lanaV|
caiall G3-Emn OF may ciadodl e ai 2 Ll Layg . gutl Joalss
ale ety =t Credentials Caiiall £ 9 (o w5 IdentityVerifier
(A=NY) @By Jem il IS cdiago aguio

search | security I

User Credentials MentityVerifier
o] (e gt Labidea a5 2 5aga gl BLLYI Lo Csm (4-1Y) @) Jad

esecurity dajatl mhla ) catall e comy oy T Lol e
Credentials caiall J| Jouo gl aie La gia g5 (User catiall Jia
PNy NN VI TPV VP! B A JU P SONICI
Sl dsosll o sl @ sl 2 Lan g5 00y Security::Credentials
Caitin H| Jpio Il mguaing Gkl sl 45T bl llia 7 "3l
Aabies Loy 2 Le

| ot il s i ae Ll 2 gl el o g3l

) ‘
.Credentials »,xs (4o ¥y security.Credentials B




a3l 1pdpail wdass

s Lapa 2l paliall oy ey eyl Anledl| 2312
s ] Bl (93 (30 ) gl ejondl 2 a1 aobiall ) 55051
5, Y| indexing eyt - Lo yunlel (;Enay 431 oy Dag (el (e
ol el oua¥l Jleaianl (193 o search Lol 2 Lo sale J)

Q=AY @3 Jemall e,

[search I
—
indexing

shaad "Lilyg' e Labsludl Ladaud| Jud chuaslf Laladll 432 (V-0Y) o8y J&a i
oma ! lad Gy 2 Gadas ¥ (gl lassYf

Ll gl 2 0 jobiall LB Jyam gl ol,581 ¢
Aaaypdl bl oas aa Gol5 ¥ Lapgiad adlaiodl 20 ) o liall
indexing Lejodl 2. Lacaive al® o] (Lals 1252 Jladl o0 Less
Lal godl jg5d de Comyd csearch Lajadl 20 suome Caiwo Jleatwly
Lido @i y.search Lojomtl slyawly of Jalsadt Jasll @) Jleatwly
Ome S ol i deddl a8 2 L0l a ol semantics < ¥Ys Cadlas
Lrltedd (V=11 @3 Jem il Jlawiad pubetds ey Lo oy 2 250l

Lol allsd 2_ search.indexing dajJi

Element Visibility jadal! a9y Y-\Y
Ol Aol &5 ,1 9T Laladt 435,01 dajodi puolic 051 o e
Leul] Jso 5!l 3%y public visibility Lale i3, Lopad ) o Liall

Yi\Y



Voo s phl Lo dailliid @las

private Liola 15, L il pobliall Lot iayandl zsbsn crn Lol
apodl s Gl s oo biald da b 5 58y % (y5-n3 visibility
303 el Kl oiom gl et 25022 Halall 50 i (g
G ol By d il oVl gn g« pntell @l abal (+)
NI @y Sl 2 g pea 5o e ¢ (=) cllon jn ol Lis Lanicas

roers | / security |
=TT T L« | + Credentials| | * MentityVerifier
Llser _‘_“"__J | v

4....‘1.11 J_g_m_g.” U&Aﬂ My (dwela 3—.‘3.) @MMDSCryth.m.'uJ\ uT Lc:\ (Y=4Y) f&_‘; d.é:.&
security Lajodl 7513 cye

of Lole Catand! (e en Lol 160 Luwlil g ieladl 3y 00 Juliy
ailly abe 45T Lol 2 it call syumd @iy s joell dailly Laols
vagldl b e dldl 2 Lass cpublic Jaw oll some IMS o s joell

pﬁblic ;l;;s Cre’denhtui:lé{} T 7 — 7 _]
O9—Emsd hyeEma yo & Public el N L alentl eoiles (1))

Y 5o ol T il Bad el gl e duntadl o) eyl el Lol catnll
13 Lt ¥ 02« o Linll 203y 5y L] s 51300 my i3
welad 5y g (e

<>



w3 iz el qala

Package Dependency e ol f adalaciet £-1Y
S samme aje 2 Lo Caias il Aliadl alud ¥ o pglaf o2l
RIS URTRNS NI PRV SUNNTRPIES § S ON- BSLI PA
Of Wi J3ad (B Loyl 2 [ punie Jariag A Lajanll 2 punie gl
@3 St 2 gy wa 5 Las (B lajadl ol deial A Lajanl
OY-1Y)

B iajodl ple A Lajod! datas (V¥-4T) By Ja

jl Packages in Your Software el st} (5 o xS |
sty Lt M apsag il gl o ¢ yondl illalaien ibialoal Zuaky oy
! 2 W5l |

Y a3 (g Calie] deuiy e Calln) T b galiy oLl o g3 s 13 {
| ) ostal! 3Ll g g tlomalipy pufmy Laie (il oo 2 clalinol wulalty g
I3k e Jans (58 Bpnas ey ealail] Usaua ponl] B (gl

Leagu f\m‘ igalgy aalanlls,a Sl oy & Of =y
il yu s dalaill 5, addl (g Sty cgui icajed! 2 53g > 50 (GUD)

2354 ga dalall culan sdt yesaig csearch Lajadl 20 5550 g0 ol
igalg 2 el e alia Y O3 L“_g):id‘ J_AS“ NV d-wé-‘-“-'..ﬁ il La o]
3330 olas 3o 8o (JU Jeas e (APD) 5udie L3013 el o

<>



Voo o pll 0134 @las

2 Gl Lyne e «GUI duagayl bl yuolic 2 La ylsa
gui Loyt

Lo 1550 reinys a3 ol weaih Gle ogmma i Jos La Llley
Layamdl 2 s osi gui dadadl e glalall —50la— pods Vg zle 350 oo
a5l é.lm Jhaaiwl oz & Lﬁi’ oy . umally jeaally search
Kol LIS (35 £ 05T Bl e ] ¢ Cuti] Aajond] L) RNECIRY
o ) Lo Wl Lgie S e calyiill 355 a3 Y Lelad 3 ,ae
et (o Sy s 16T il W5l 025 05 (1 Zmag € e i
il Lo s Lgily jolic o il (e 1 g lly @t U
I W5l U e T lastaal g Lgal] Jem sl pin s Leislam L Zajod

iy JEmd e Calun Yl @ilads le ahadl uebed of ey
oo & Sommdl @l 5ud Canad BT 3] JBL Jw o yodiill Goma
Gl dajon slatial of ppasiad Hlisnf Eaar® (@l goa 090 Lalai¥l
AalaWl iy 2 search

Lo gualyall il s ¥ (551 o Zalete ¥l oo i
dane ol (il 25 ol culsbaied s @adll 2 4 iBlie ool
el 5330 ¢ 3l Ea el il pond! cullalaiel WA Jlaniasd)
Sagrn 5o e gty Gl loslaie ¥l 5 malyd] 2 syl whondl e
QOT-VY) @B Jemill 2

a2 Laa¥ 3l ol il crbusbatet 51f" wanll inp
Ludas il sy ¢S5 ol ool palatel el lalaie Ll 55a ¢ Jadll
el Ll sy egdl [Lestl

<>




a3 gailt eulan

[ search |

indexing

Lt sbatietg Lol 5omtl a2 dsai e dalaiee (1W=1Y) @by s

lgd) S gt 9 At A pliuad 0-1Y
Importing and Accessing Packages

O-Emey ¢ gy dadon iImports slyfwly La Loy ag 53 Leuic

@ Gl iajodl polie Jleatwl shuiw¥l coald Sl ajodl juolial

Sl el o gt Jlawiual ] L londl (393 cn 339 ¢ Laay

Gy o Lol Lol import dadaidl pe syl dides 53 alf olia 4 A4

A Lol 093 (e Lgiligiome Jlasiad 5 Lejn slyiiasl Le Catanl (ymas
(o slewl U9l

Zapondly nsl e @ 1 Lajondl J] ol eslypias¥l £33 2

g et pd p g 20 WM A BMe sl glaY s target package oo ]!

<>



Yo s gl A dailidal el

Jlosioal e ol dayontl J] sl caald Gl Zajoud| e igolaie
(VE-VY) @B (=8l 2 (ngpan go Less (<<import>> Ll

Vs T Laso B sioms puaie sfydiaad Lo et Lingd oy 5mny
(10=VY) 63 JEm il 2 g pae 34 Lt Alals ajondl alpiil e

Users I

| | imports:

—————————— } security

User

Bl orEme LU csecurity iajodl afydudy users Loy psdt (VE~Y) 0By S
Lanlomt] 093 e security Lol 2 Lalall Blio ¥ Sleanosl users s
Lgacal sgusd )

I security |
| <<imports “}

MEOAR B am BB PR e e ]

+Credentials] ¥ ldentityVerifier l

- MD5CIypt |

iajadl fpo da 38 Credentials ywaialf users Laj—adl 3563 03 (Y0-)Y) by JEn A

.security

Lajodl 2 Lsladl yoeoliall (s €3 it dajo Syl die

Ay bVl Al ol s Le¥l slia 2 da s 5,00nl s Cau
users Lajadl yoliad So (JUL Jew (Al (V1Y) o3 J&m A
sy Leisaa ¥ oy 2oty IdentifyVerifier  Credentials (yy—waiall a3,




+Credentials| |+ IdentityVerifier

- MDACrypt

<33 ) gebiatd

Lgmeuds ol oaW A3Mall (da 38, obiafl e 35,00 b waian
public Lale Talyiel sla¥l st of orfmass g duo i 3y L]
Ayl gy & oprivate  import @BLW\ o] import
3.3y gad) yan Uiall 5T aladl alciaadl g aladl sl 5o syl
Syt Giang shra¥ls alb Gall slen¥1 slind s Zale 25,31 1
ald il slacatll slind 2 2o ls 15,1 LY saygid] yuoliall o Galsd
<<access>> igdladl Jlaaiwly Goladl sl oW o ye @y 3wl
<<import>> Lcdlsdl ya ﬁ:’_.\__s

e access ] Jew ofl g import alycn¥l co cadlin ¥ jglaig
FYTNEE VRS PR Y- JURINIT E AP PR (WM PR IR WS CRPA A
Loyl 2 dale D030 5y gaadl juoliadl 3305 5T 35 ) Jpo sl
EAT I (PRPRE- PSP PO K=V PR PN}V, SP L - e |
Aad] U3t iy 1 e Liall oo et € ¥ Ly < 2galis Y

C iayadl ahyiwli Biajadlagas ((WV-VV) o3, J== all 2
Lalall yoliatl B Lajadl (63 o v <00 (D dajd! JI S ol g
Alysily A Lajandl agdl (g Luali o D dajondly C dajandl 2 Al
Tayandl 2. Gl Laladl yusliadl A Zayodl 53 o (pEmay AT (B Loyl

<>




¥,* s gl daLedlliil wlas

C iLeyodl 2 3l Lelall yunbliall LinsT A eyt 633 oo (y€ies Las B
oEady B lajatl b e fale 500 ae Lol & 0B C dajadl oY
@QDLAJ-,MQSIDL@}J@érgg_:ugia_mAu}aj\&la:@y

B Loyl Jid e o la 5,00 e (Lgd] Joum s1) Lot ycical

<<imports> 7 vl

SCACCEESDS %4

Al p

;!l_tsg.g.loj:.‘z',C3..45.>J1'A;.E_AL.‘JI_,,..@L;.JIAu}aﬂgﬁg’ibéﬁ(w-w)@_,dai
D Lojadl e

ealan Lol Jomsll 5 sl oL3Me Jlat ol oy Saa
oy cdmaydl dle @ paTolanl o Linn S ool w¥ syl
mobie J155LaN sl als @il sheadl s o bic gt
s e gl Jal @ W1 Jles ool (395 s ol ] olia
Fadell (1E)Y) @3 Jem il 2 afod] cil®dhe Jlasical (5 ¢ JULl
(Y=1T) @By JULT 2 ol 3,40

i pad (10-)Y) Jem st 2. ol dmport sy ¥y aie (63l
(F=1T) @3, JEL1 2 dusgpall Lalse

<>




el iz el e

¢ Jgo gt 9 ahria¥l olBde sy gradill (e aie @iy Y
2. i_}.)-j.ﬂ i3l generic iaqall ﬁ_};-..n bl g rglhy 0 gil S
"ol abalaiel et

O dilenaly (security dajadl Jeales 5y g User caiuall ol Lay (Y=1Y) o2 JLis
-security Jaleall Jagll @ Jloatil (95 (1o Credentials caicalf ] 5,L3Y1

1 package users;

| // security Loyl 2. daladl juoliall Jem 5y g0l
| import security.*;

class User {
| Credentials credentials;

security Lajomlf (4 dadd Credentials caicall syl Lis @iy (F-1Y) @3 Jlie

it

At

1 package users;
§ // Credentilas caieall dngs 3ygl

] import security.Credentials;
class User {

Credentials credentials;

Aot Slaslaial 3y1af -4
Managing Package Dependencies
ciSa GA‘J_' Sl f“./)}"” e daaall L’BL:\JLQIC.Y‘ &53\3_‘3 UT vt

a0 Lgale saaiall 23l i ) L ey 2y aiitl] oy 3 439
e daj &gT%_mu:d‘ﬂjﬂ 48 :40)le Lolaael (VA-YY) o3 Jeaill
] J&m fy 62 Y1 a sl




Y. duo gl danedllaa) @las

b o ilin JEm s 6,30 Sl Lo Lajo (T2 paintl i3y 4B (VASVY) o3y Jen
ibea

Agile Software Development «iligs 2. 3 )la chyigy G
Eifmgag a5l o lolatie Yo 3 el 5 galee « (Prentice Hall)
olail’ e sbaie Wl g ajadl xs dyyeudl caliabetie M Gl | fia st
oot callalaig 3 Il Logaliaes] fmas o |

ety L yon pnso pEmayd cilygn cubislaie Wl coiles 13)
O B g A il o B0 doslatie ] wllia les 3] . Laliza
B g A (el Mo (55t iy Lagia Bualonn biguin dajan £ L]
L Lgand il Bl ¥ J o o Hliiel (pime Lego (Lgle e
0By S B8 gy aa goa Lags Gajond] udid ,enn ) Jlo
(14-1T)

<>



amdl iz3gedll ulas

factor out new package
- reduce Into one package I

ol @lisbaet dyss D] (1A=1Y) @b, Jeas

e L dads slaliel Co a7 51 aie¥l 1s ya e slaie W ey

> e bl yrd Layondl aciaty da gt Late |yl aial jieai 55

=g -eSLJ‘o-a Sl e B panull Lajamtl watiad g4 g 3N aisiﬂ‘oﬁ

Lage inll erabiaidl ol dne) e dajodl cnllalades Loolys el of

e Lgind] ol Je) allaill 2 dand,l w5oondl cye Zmilill Lol
gl i w5l e sleaae ¥l (lgaly

Al Ol adAG a5t Jleatiul ¥V-1Y

Using Packages to Organize Use Cases
poal g0 «luaus g gl inll Celia ¥ puay agit afadl oo Lay
Al ¥ eVlmen fus gl da daill 460 (e )3T punlia ey Ly

i 5laf plld (o pluial ¥la 5o (e (V0-0Y) @3y Jem il (o jag

(Sl |




Y, ool o JedIiAS @la3

—

Account Management

Lg_gb.ll 3\)‘.\1 ‘aUa.Ié_..i,y.u:ﬂJ ‘A‘J:iuu‘ oYl L‘JL&W p.l__}.‘h.i“ (Y+=\Y) P:‘:_)déul

2 Aelebisiuwae J plazi¥eVls L8 )5 selw ol o5
.(Y\—\V)@Jd&.ﬂ‘%&wﬁ% cﬁw‘%p‘ﬁiéicfa

Account Management

%ﬂdminﬁsmmr |

() Author |
e Authering

Public
 — Search

S5y allait] e paniniuall Jeldt Raus L3 cra phand] pead (Y\-1T) o3) Sy
el

Tt LI Bgtadel) o Lo A- 1Y
S i gl et 20y eslie pramt] aboond] Jloail @i
Jpsamll Jgumdt) ol iantye i3 Lagy alasio¥l el g aliwdl
Slalaiee bail @ U5 Aejod| Sligions e Joo 35T Jralis e

<>




‘a:}:n.ﬂ :Gbﬁaﬂlp._n.lé.ﬁ

2 alaziw¥ Ul cillalades 2dais @3 g tpal ol Jaall 2 Bl oY
A Juad

2 Al clslaie ¥ L3y o pholl cillalas il @al aa
cillalazey callaill dagll 6,591 gsiel! ddle cillalasel! Jods allall
ol il csllalagay el ycll Ryl 25l oyl Al culipesll]
Sllalades Caimg @l aal 5y ga¥l e oUW ) 83 L aes s o
2 dill allalaie Lgadl @l { pdie LA Juadll 2 el gl
e ualiIl Jeadll







Vel elad

A3 e Giblalaieg okl &lla davae
MODELING AN OBJECT'S STATE:
STATE MACHINE DIAGRAMS

Gang2 Jclitl el tabasag dol 2l el tabadea gl
Ul 9807 La Uilin Ty 5ag00a s ol Slia cdly Le 5t celugn gl
oles 1] (UL e e 4ilingln 2 Lage Slale allaill of ilentl
:g@@bmﬁuhde&wmwdfmi\SJblﬁh

ALl Gyl B S cda g dyle Daslall @is B ol
of Lalaa oyl La 13 e sLaia YU caliza (€8s AccountApplication

Ls g ye 51 Ypume

claa g oilenll el il aall e eVl ola e 2
(domg Jadl e U e llalades aload Lo ia)diilon ,oii @ il
(3las ¥l AccountApplication Hal ¢ysay Leyy ¢ guluatl JEL i
oY ildiome qu s rejected yiog 5yag caccepted Jy—be (pending
of capprove 38l Jie culoaYl Jewe wie ai¥s a3 0By cdibiwls
ol gLl 618 o ey T Ul dalaien paas reject a8,

Lalails Luols pois(pe 25,0y 1Y Ul vl lalinn Jastioads
A s Loy ccbiomaydls 33451

<>




AR TE REPLE HPR

il 4B e gl e Rl Loy iYW 5T gl LelaiV| o
oyl Jia Il Uity i als Lgilusimliw ()95t Gunlin 35 gl @
ATM 531
il Jhe (First-Person Shooter Jo¥! paseddl jolaias Gilayll cslall o
Half-Life 3Ll Caad Luad 51 Doom agss sl
Jnall s Byt ¢ LaSLAS ¥ leatal olgs Lals yumanl
ol 1 Lay Jasma 2 Jeated] gsimd ] 3500] allad Jlie e
oy U Al T dmglin e Jundll 10 wlane 35
Cipd gL ot ) el all g WL 3Ny el ol i pa3
Uond| T J 5579 0 raead Dol LT (e 557 93 eillimng (¥ LEDY|
Jie ¥y S gl Lo il 2 a e 45T W] sl adl ik ¥ (gt
JEm i Ul T Joso g publiv a¥lai¥l il ¥ ssngig
Juadll Gl 2. 5o 9
ALl Bl dsadll oy To o Mo 07 collalaies Jadlg
(1-18) @y JE il 2 g pan 5o Laso

Logical \iew Process View

Use Case View

Physical Wiew { Development View

e o g allsil] a3 Y 5yl cilagun sulf bl Helail] Caumy (V-16) @3 Yo
Ad) AT esllabozes Jlosicoly ¢ Lalides cv¥iog o a ¥ wll (peaicassy

<>




AV Dl ollalades il Ul dniad

g_ma))..f_c&é:_&:\uw‘ Tl e u’lJL—ﬁ.l:!L—»QBJLL
U2 Laal] iy ailenyly wd gemi Lagyg o] cllabaesy

gl

Essentials O Lol 4-1¢
Jlerily Uladl esUalaina 2 1l Iy cobiall ), tadi Lic s
el Tl Al b (Y1 8) 03y S dall oy b ke
Leoticg.0n slune s 5 call e rays light switch s g uall 7L0da 2,3 Latie
Off Lalas 5 guialf s lower switch » guall #lida J35

A state A transition |

‘ Ll

. . 1
Wit switch
ot lower switch | On

gty VLAY c¥lal o] dataded bl pesliadl (Y-14) <3 J2a i

Ll oy (@ YLED] g @YUa e A da taies (i
VLol d 53 nl s VLY @y 5 Lifg3H 5y bl cuass
Ulon ¢y JLEBY! i o Alodl 2 1,0 JEBY! s e Losass
i) iy Ledie active i dd Ul geaeais . Laals adl Dl ) e
za> @ Laie inactive dals. Ulol muaiy ¢ Lo JLEDH IMA (a0 Lo
Lo JLEG) IMA (e Lgis




Y.+ b gl T datl] A el

(trigger glall o) ol i 2 Co ol euodl dulies s
e (Y-18) @3 Jem 1B o g call fad iy JLEDY] gcs 315y
58] e 4l 5 TaTg .00 sline LIy OFF Labae Ionll s il
dower switch »15all 133] f light switch zliall a8, u»\.a.Ua.ll

saabodin wgall e oLl ol sl talaiea aal s o 13f
Joardl 2 Gmgpnn g8 Laso (Jua Jod e @WLERY! g YLt
S S g conmdl e 31 spantt 2 o] itis (1-18) @,
A e By Jguant el @hog . Jgadl 2 eV aall Jobs Lo
ALeatl Jaty oo LA Juiton o Le Ul 2 3lemdl sy Losie
Gl 3gae pa Ll Cros plol s it 2 3suimd] alill Sl ]
ey s o ull o 5T JLESI Juamy ¥ 467 () o yall ity
s Ladie S JEm b o de L0V Yol Ales delod of

o i 5223 0 g et 0 Lgde gt ¥ ] &l
VY VI U PRI c‘HBaJJ_“éI‘:_"ﬁL_a:u}’ba‘z’l_-»Ji
Al llateseas

(UML (3003 ¢y ) epndf ¥ Lami |y ¥l Liplan Jom (V=18) 035 Jouter

o gl e J133f s giall pliia oa Sltall /7 ULl
- on sLias off Lalns
off Laksa - on ¢Liaa

imitial ol A0l 4 B ANl b balasel g =y L asale
gludi dolay Hgnll e a3 final state iulg itls o pseudostate

<>




UV Dl cillabaden 1 o5al) Tl ol

oy (3Uaan 5308 Uael gy Dyludl Ul ds ey Al Y Gl
A ES U WO P SO W= WL P R M Y S W 34} e | P
AY=18) @by JEmbll B jngyee o Lem (3l

2. 59l iy o a9 3 Lo b cladle el Al p il
Ayl e ol Al s ity il LTy Lo Lol | dalniee
s el 2 LanY Lalyd gyl ¥l il o Lesio Al | dadaiis
LTy Lecas e¥ondl g soadall eoWlEmY pied oo Lendill ¥l
o Uiadl ola Juadi 2 103 Lie sy ¢l ollalazel Lrwlead! junliall

approve sas s Ycomplete o

| approved

pending

£
finalizing

Aabiy Ala as wid s
ﬂi!‘f;;;" compiate gl Adla
pseudostate Final State

AccountApplication lx dalail lgs Do g Ly Yl i (Y=1 1) @3 S

States cy%ixdt ¥-1¢

O350 Ol (-Emayg - ddmme By e dpamg Riaid g o L]

s g alesld off Lalos of om slias Ut Jia cddlalss dwals Ll

i dloas Lo Ui ol ¢ Aatd Fn L ALl (98 T Limal p8mans

ag-al il brewing youasd Aol §ggall daileal of (JUEM Jupw Ao

29 e Lilg it hgute Julaticuaso LMl @nyig b ggll poamonty LIS
(£-)8) @By J€ il & (ngyan oa Lefo cdlaiy 2 Lol el

@\
N >
\,//




Y. 5ol daieil) 43 lis

L Brewing

Ao b Lo g Y 230,01 (521 8) @3 Jm e

O« patiena dolid of "o Ula (e 5l Al cales 13)
(0-18) @By (&l 2 ngiae ga Less cUlantf Jals wgliadl Llies

r . Brewing waai \ —B

Eorhrewmff@e—-j—— i

Spgad pma | 33 Do behavior

S ee” ot lpledd] Juolis aye (0-18) @By S

s cdo/behavior Lially cagay sl (do 235 bl o)
Ll o) ¢JU e ole ida s ilou] cals Lo Jaomg olgl s
brew 5 gall ) lias clgl ol 3 am (0-18) 03, JEa &l 25y gall
D=y ¢ Jilea (& dn 5 brewing jiasd dladt 2 cwls Ls coffee
1yal/aa) do/read dise o gluatl Gomanttl ol ,3Y1 S5l oyglms o]
ool OF Laf do Ll oof .playing Jamdy Dadt 2 als Lo (e yall
s oot Lo Lallls ooy Losie sLgt¥1 e pimd o dudi 25 (e
cJadll 13 oy e WLERY) e sl 2 an ABlie @3 Lags it
ol LIy 2 Ley Il Jpao i o yad Egalis] o (6 yise
e ladly cAladl dals et Jle Jlaa¥l 5059 czardly Joudl
RL I EN Y ER

<>



UV Ul eillaloden s oSlastl Uls oiia

Transitions O% L G% ¥-1¢

| source state yuias Al e VLt 2 T_)..u:v (I v
s g G Iifma g age ol gy dids yo @iy S target state cau s dlo
Byl Cany g8y (egecall 313Loe, transition description JLaY!
Aol S &g Ll

JLan wlay in i Leastt 1aa 2 5Ll Uladl cllalazl oles
ol sy (JULT Jures o daid clale cya Lalge L6 Tt Laren
lift lualf ady cpalleld loaical 4l it (Y-18) o3y J&a il 2
@i in 93 (950 O (Emay (-5l Jower switch #Luat! J133] 5 switch
O JUEEY) olagan 5 JalEnll 3 aatll (gt fudad el YLl
cibasd pweliall Les o) G ctrigger [guard] / behavior Lol
ou Cayya%y weadll 10 agByg (V-V) @By JE BN B (o9 ,as g Les
Jelds s "Ll caleMoi " @andll 2 g paiew IS gy s Liall
Ul ulidt oo Liliee p153f Anidd yuslisll sia

keystroke [input < required_length]

‘ keystquf,' [input =required_length]/
Gathering | SUPmitinput .= |Processing| - \
input input .

pekdly Gilall s padbaasf el Ladlal Ul dataiea plials (1-14) o3, St
AV s 31 eay JLESYY glarg

2 U] Jgaomg oty U o ¢y 54Le trigger 3lall gf
rlie e daicall 3 lall b cpaint cull i e Aanllas alla)

<>




Yoo Botom gl Ll 231 b3

gathering s ol aread (0 oWt a3 2 Condis 18 keystroke
-processing input oM L) isSlas ! input

slgnl Dla s e ladW dacdus (a..u Ol yE=as u...:La.Ua.H | L‘BhaYLn
{ ‘
| ,J.um_ﬂ 14@&.%?4.&5[.}.;4‘@4 e zUJ:-LLn L...‘J.Lut.” l:")

sl e ilaie doy di e iylue guard Luplad] ¢ psnn
18] JLET el b ol @iy e puplantl 39y dicg dane e JLEDYI
5] JLEn¥ e o] (olyiel @i (p5aly ctrue dompmis (uylndl ia® cilss
das caeioall cadae Jle il false Ubla juyladl Lad cilss
] il upba Jlewiad oS plida e daioall Gl &g s
required length s lall Jotall oy o J3T Ml ciles ) JLauW
Lodiail of JLESY ¢l yon] (olyiel doitadd Ll yodl Jonias Lo salesg
el 2 LanY 4 aBlie o3 Lagn WLl e gy e HLad Yl
S sl

JobBd e o dol &0 oy o 35l e JLENY] behavior «Sgl v (ygEay
e e (JEEYT ol pa] @ 130) JLEEY) ooty Lalus o255 @y CaLa!
submit acseiiall ciMi e @ads JIEBE Wb feunls T 5y (JUEL
Il J] eda a ) acand gn WLt i Laiy Landlael! input
M ol

@__Ltoil M el == (1-18) @By Jom Al fny g
05 Emds 7Lk le daiocall sy Lesie JLESYI gl y sl ol
imtlaa ] e ud aqwead (e JLEEY @iid ccagllall Jolally codidl

<>




Y Ul cillalades 1pilEa | Uis dodiad

ﬁd JLEY! el §udal g cJlail dgao ;L..i'\T_g oIy ST
CrEas 401 L‘aﬂ (=1 8) 03 Jsmcidl oy .submit input Ml
ol LAY (g yae iag tlgendl J] JLESW e Ulell

Transition Variations Ji2G%1 Sladisf -¥-1¢
orania ol 31 Jaid Ulondl dalaies (V-18) @3y JEm il (i ya
limglan g pulyadl g lallall ¢pe il 23 AU alipin 53 ol
iagn ot yu i ilndie ool ) datasedf 1o @ s Lies JLEDY)
s il plasT initedt lallall 5 guliadt e sl Jlostiul

et
-

Al el

Wt B [ [AT g A
[another disclichange disc press stop

e F g
- [no more discs]
P[aymg

. Aall i g f dgl] JA k) Stopped
doiread disc *é [press play [disi: in tray] Rpe

press pause

press play press stop

S eslh o 5 Ales 55 dp doeeds Lol 33T Jidd Ulod] dalades (V-1E) @d) J&2b

Sy die JLEBY] @i uylor 0193 (e ba (3llan susnd @3 13)]

e s - Le ot bl M) s Aoited 2 10a s 3llal]
Playing Jindy sl (s ((A-)E) 0y Jem &l1 2 cimeanlf ol ,2Y
press aldsf dassi @.Uail &y Leatic Stopped cabgia LSl ]

.Stop

<>

N



Yoo B gll G diailt 2t ol

press gtop

Playing

doiread disc

ai ool Lallals a0 5 Loguds Bes¥1 Lyl 5 (A1 £) @3, St

Gl iy Lot JLEEYT 01 «uylon 5 (3la'e dpiim o 13
UL e iy JLEYI 00 Db W]y (B (o onll agh (5
doy e SLaza ¥l JUEDYI g pinlyiel Lolema] Aalad 2. oyl
o e JLEBYT 2 5L i drait Ll ool Jlaais! pmng L
LY el gy Les YLD 5ue

Dot (e dome ) (ol oW1 Jidie Jansy (A-18) @3, Jsmiill 2
Juadid dar sl &ygus wie Playing Jaisy sl ) Stopped ad s
dadd Jaddl i 2 10,3 wags oles 13] (€2t (press play

press play [ disc in tray ]

" Playing

Stopped

Ui e cles 13 JIEY la] puoladl nptas (A18) <3, Jen

x5 y-le JLEEY @ el Y g llale Y gl iy ol 13

sy (s go Wsleall Gl (3]) Lyyraal] Dlaald LT sfylodt oLgsi
(3 JEm il oy A o] gl Ll e JLEE) el 2 10a
i U] (e 398 G ¢ upln Yo ilbads 0390 oyoe YLEDI () +=) )
ool ¥ Jades o ias Las ¢Stopped cagie il )| Playing
138 ) il BB gy Lauie CaBgta 2latl I Jinty L oma il
el Lol 891 i Jolell Uladl dataie 2 palls ot Lz

<>




LY s cillatasea 1o5lendl Dl Ao 2ed

(Q_Z’U dﬁ_ﬁd‘%.uaj)_a.n 4_.25.‘3 (V=1 4) (Q—B_)J.é!_ﬁuﬂ ‘%"U‘:’ﬁ)—’l‘
(les (193 cre YLERY s g2l (V-1 )

_Playing

l doiread disc |

Bl s gladd] oLl 5 Ui S cara (1 02V8) @35 oy

waih & LA )
[another disclichange disc

_lm—yr riare
_ [no more discs] | Stopped
dofread disc ’
N/

aalylad] sae o o sl o dadl ulhondl Jleaiad (V1-14) @B J2i

el yon] alyie¥ Gulyodl Jleaind (4-18) B Js= Sl (0o pa
s o ive JUEST L] Gyl sl el ot Jlasticnl (pEmagy S
i (o) g Tomgom i Al e (93555 (@21 JLEGY of e ¥LaT|
Loaall (ol 391 i +Lgl ey (()1-18) 03 S ll 25 0 s
g o 1] Stopped caBgie Ul S| S o Laf g peall 52153 cpo
olss 13 Playing Jxidy ddladl 1 aa s of Laly c ool y3Y1 a3l
ool a il sgom g Lilod oLiWl o g .ol )31 e aupll Wllin
.change disc o ,all e JEY @l gbe JIEEY ey Eo

clell iy oy e LAY o e Jastaal ¢y £
"Taamll eVl 40d” wudll 2 n Y axaslie @i gl

<>



Y.+ b gl o leifl Al ol

States in Software gual;d? 8 OWlnd| ¢-1¢
Loiad ) losd Lawie Lol add «palyy e coiss 1)
dadaiea sy cqolyedl 2 55650 pils of domanll (ol 3Y1 Jidie Juids
il LT Ly San adl c¥londl of o5 5L 3595 i iiaiy i lonl!
Pl Al il o 5,00 (VY-18) @8y Jem Sl oy as.d aBgul
Ul | pending s il e b5 e AccountApplication

finalizing +Lg| Dlxll &3 0a o crejected o48,a of approved seids

ETP  compiete()
- approved | ' '

{ ag
- finalizing

 pending

reject ().

AccountApplication ,&ulsd Glas 038 sla 398 (1 Y=V 1) @3 J<o

e By ey L ol Lo 2 ol ol talniea o

Oj‘ < Jl :'}p}’[:, A ';-u_g . i L le AL__Q:LC’\E,LJ L.Zi___‘:'m

Leuic complete() ) ifyylall elews il o] < AccountApplication
Ul cilen (3] ins 4f Lud pending slas sl 2 o 5enll ¢ sy
@ 13 gie laws cLa0] J2s ¢ yoyall Cal gl s finalizing <Lg)
Jesiing (ctlall e 2aBlsll @3 13] &8 e Yol llay gg) dyle 233/l

il g g i yuo ilaglall ola Jasd Dk Ay Dol cullabasea

<>



UV Ul mllalaen 125t Ul A liad

il ol e pugds cilapin sl 3y il plss 1))
Sl o ¢ JLA Jew e AL dadaien Jlent culy 5l 390
JLai¥l ebaglaa (53 g2l < ContactInformation JLad¥{ culaglas
Y 1ia g calign of ke 4390 ore 49, in Y (Lo coilen,
Ul dalaie Jloxid
ol Il a2 5yt Lol 200l dabaiee Jlestonal @iy
First Person Jo¥! asddl yolaia opa daba,dl lad Jie o Liaazeal |
il Ul datazea Jlasil @iy calal¥lola 2. Shooter (FPS)
Jie) Lo Lall ey o e JU Jpe e Laalll Lund & c¥ls
By g Attack aga y Neutral o jles ¥l (troll sl alf i

Ladie (VY- 1) J&= il 2 ograas g ol o= (Die <ig—ag «Panic
ISl Jha ¢ Le Emgln (33 sy cpyama ULl 2 sheall oy,
Jodis Lol _yity LB oo il e olinii¥] 5T Caged|

peadl (e receive blow 4y ,al5 4T see opponent weasdl 435

[ i3] e A
see opponent [defeatabig]
Al ‘ Agad
Neutral lost opponent pwdd) wld Aﬂa:ck
[addE ] | ]lostopponent e | [0 = Aamall]
see opponent paill otbs receive blow
[undefeatable] N [health=0]/pray
ot 10 = Al Ay iy
wi g receive blow[health=0}/pray._ | g
Panic Die

@

O hall lsles sl @0 FPS Lol 2 aluial U] dadaia Lnitad (1Y-18) () Jos

Al 5




LRI NPNIE NLUEEHIN I

[comm o s L il ¥ ey 5 o el i 13
L gadd gl Gt status Ll Lolidl AccountApplication ol all
eILEEY tuu sy (A V=1 E) @By Jem Al 2 ol ¥l o ilaisll
(b1l AccountApplication oyiles M5 s 3y dall slani ol @in Leae :
| et s otanst Ul st 2uaiss T gl el ] il e

wWiloelt 280l Engludf 0-1¢
Advanced State Behavior

[aa Lo pmang oV ladl Laniiadd Lo gl (5N Codli¥l eyl aal
Aol clIs 2 Lay cidiome Ut LoloW Juw ]zl Lass @il
il 2 sgomgdl LT Elus e Jaddl 393y9 czopil &ola ¢ o]
FRNE Y

Jiad it imall 3wayull (VE-V2) @By Josadl oy g
ol o] Jor T (e Hlindia el ygunde sie (65 LilgHHl Yoo yuso Jalaiewey
EOESNUICN (1o PR EN Y]

8 Attack h
P a—ra—— T S U .
ﬁg}glgjrgzheath sword i i—ﬁ ol 8 Internal behavior
exit/sheath sword i} s}
alslall
enemy swings [dlstﬂncef?rﬁ]fdﬂd*qeu — - “|Enternaltrans.itio%
Sudlial o] ,J.I St A

Attack agoea Ulal) Llanful] @YD Sl oluad) (1821 8) @3 Jem

Internal Behavior (L) At E=gdadl V-0-1¢
L_;L_&Jlfxb P RLIN ci.bl__u.r L§TO—QBJL-LQ ‘:.,\:-14_]‘ d.‘j.‘_m.ﬂ
L slw a2l o 283 et gloadt Lasles Ll 0l Lo Wlla 2 (392 g

<>




AW Ul wllalades 1558l Uls ixlad

ST ag e s I ldl Wpbudl of a i Ul caels La Mol 5
o> aleadly (Jodo Ssleall Ll oty o Lpagec

Suow Jabel / behavior dacwalls L“,.‘;'»‘..\_” olwall inlnss @18
Cagy Ll g el ¥ T (il ghall D4 igeaw (50 label ¢yl gl 5 waiall
Mg exit zgya centry Joia: Lol (slia &35 Wlia sladl Lol
.do

@33 5 o3 ydibin Aol Lol s Lobay Sy lgleall Gatomy
il O o g 55 gl call samyg entry/behavior L alls 4 liss
.exit/behavior Lacally dulica @ 93 pdle dadd juo Ul

unshealth  caadl Il Bude ((Yo-VE) o B, J=s Ll 2
sleal Ui shealth sword Gl o o Jss ilsl et Yiie sword
il alyiel 5ol o faar Y edo 24 lglall (M sy gy

i Attack N
entrylunsheath sword it it | = o] bl gl
dolcharge aals ~ internal behavior
exittsheath sword T -1 )
enemy swings [distance<3 ft]{dodge

\ et il b A g

Al gl gl 55 ganl] oyt (1021 £) By S

Internal Transitions e AN SLAZGN ¥-0-14¢

AR JLEBY] Calidngs 0 SERl] Vo ity oy Y dinls Al

<>



Y.+ 5ot gl o latll 43S el

sl rguo 2w LI W LERY oY il JLanY e

Sl ail sl WL EEY el cona Y Lei g o3y Joi !
(N=18) @3y Sl

trigger [guard] / behavior iially ida il cWlanYl Casas

2y Il iy L] @i e (hball [ ot ] /7 3tlall)

e Lonti s Llsds YLaml Attack pgma Alall of «(11-15) o3, Jemall

pgigd cabmall (e aluBT BN (e JBT daline Sle (95 dare o]

dﬁ.\Lﬂl_) JLJ..LAJ‘
4 Attack N
entryfunsheath sword e i}
doicharge pata
exitisheath sword il 2
Rada btk anUERY
enemy swings [distance<3 ftlfriodge - Enternaitransiﬂolra
) el YL . v,

Al b LYY Aacal) 5 ypunBl) o pas (V=18 0B S

e JLaa¥l agny dadar 2 Ldaful e LEnY] alust b o @
alazid ey JU e Gle eVl judty conws ¥ Al éaf sy
G cadTg LoDyl Lo il ld 352l Lailo ps 4_:"1:-14.51 LY
(e C00fee POt 5543l sl 5] e 5 5ll gisd oo Bl 03 L]
ecazill resume LT wly ag iy (Brewing joiasd il jo s (g0
2 ogyra 9 b Lags cdilena sagall 350 replace i gislel aie
V-V D)ty J=ill

<>



Y Ul cblalaies 1Sl il nie

4 Brewing

to | brew coffes

coffee pot removed / suspend
coffee pot replaced ! resume
. _/

Al i 2 A Loty Jadll 53 Gl lull JLEY] zialy (1¥=18) b Je

Composite States v padf W loed) 1-1¢
suom gl i el 431 2 Ul cullalades (o ety IS | Lin
a0 ol gmy et Laghla (g gms By (a1 itlondl il lalades
S¥La e 2 gty of il 3l YLl s 5o gl el
imea dlly Jaod all o Ly ¥l o byl iy
Snal Jeas ag i Neutral dloea Uladl 2 g sbeall T (o yal
diodas dlisn g Pacing (ass, 59 Searching Eommyy i dell o a2
2 myen 5 Lo ity 11 Dondf Jlatanly el 1 (il ol
A=V 8) @3, Jem

i 3 La
A substate

Neutral

!
Searchmg T Y

.‘—>‘ dcﬂsearch for opponent
) gee opponent
_—-9 R >

ahm \l Pacmg T ‘,.n )

Regions thofwalk back and forth - )

gﬁ@l&‘hliﬁ&iﬂdbmg&u’:ﬂ‘uﬁwlg (\A~\£)¢3Jdé.u
;)‘ﬁ.cd&.ﬁu de‘uLhkmmdhmuayS—_:Tula




Yo b gl I lail) 43 elad

Ul dadaien o (55905 Ll cre 3)lue dpm | Ul (g8

el @iy L cregion ddlaie ) ety dalades Jomg . 3ea] T usl g

e Lo dalaia 2 all Aldl Jf 5,LaY) @iig daiie dad 2auslgy 3labitl
Ao U Dlsdl e substate due 3 Ul 100

s U Ul et Lantie s S i J ) ew¥ladl Jlesdy
Ulodl cullalodes Tud dladd dBlaie Jo=t Llad! Ul ol et (dlads
e Gl us (5] allalaielf wllh sl @iy aaill Ll 4!
e yall e¥ladl calay] @iy ((VA-VE) 03y s Sl 8 2 )} LSl
a1 Al Sle see opponent wuad 45, @&11 g Ledie

kel i g pall VUl gl 3an ol Y olss 1|
Bloliall Dol cillalazes Jo oL@l wie Luso U Ul s

e daniad | ot Al V-1 ¢
Advanced Pseudostates

dadndes ol daad Gl Dl e¥ls b b Lily 0 as

ot 5ol Ly 35T g3 B i iialin] Ve 4 lling B
oYL

e sssTl choice pseudostate (L oa W s S Joat

zoe JLanl J==t dels] cong (o Sl sousely agdy Lo dojdi 39a g

e bl @i @I JLEEYl M e sumy Gyl HLES N Al il e

Ul I dmaadl Lol ,3Y Jadie gy ((VA-VE) 0By s 01 2.

Ul ] bl i 5 2T2 1] o y® s g ol 13 Playing Jany

sia Gl dasy ol )39 e a3l ua gs o Eay oF 13] Stopped a®gia

<>




U Ul bl 155 Ula D2l

o3y Sl 2 g Las Yl JLEYI Lo et oguing 3T 5 oty dapylo
(11-14)

{anotherdiscl/change disc

( Playing ) fno more discs] -
) e N ) L Stopped
doiread dizc

das
JL_!.-ﬁ.l A,

ybodl Lagd e HLas W s a8l Ll datay (VA-VE) B S

{

[ e 1555 0T Y1 s 4 s 3 B e il il e
§ e e L cales 14y i Jimti L gl cipy i Aompmco
| hliie! Jen iy npie aly HLaid @iid cdmpmia SRV aag unly poln | g%
§5sted a3 puli cgpal) Lotly ne Uloll o) g o 13 9
b e =2 e dopnlly ot doly Lad (0900 S (ol )yt gy

o Join e gl Ll d i g forkt_i).&:m s 4.;.:;4?3_;33
2 (JUL Joew e o (e Lauoo 55 00 Ll gie ¥lss ] g il

G palall JLEnY pupantl il 4 8 @5 (Yo-V 8) @ By Jem A
Gl a9 Searching Gy ol shwall Flecdl wllyy GQ\.J}LEM
L-,_Q\.a:m deom gia dgon gl s Al g 3 @5 (el e J iy Pacing
i 7l JLEH ] opealal

o S el Ly Uy (V0-18) @by Sl o
Lt s gill 5 syl (g (VA1 E) 03, J&m 11 3 (VA= £)
Aglall Ll eV 4l ape JHI

<
<>




Yo gl debaill ZA ola

ol Jaal} Lo g5
& Neutral
L (" 3 7

.a.mbl“ CAYL‘M.” .J.;o.jllb tl__).al” Cy__\.g (Y’-\ i) P:‘.Jd&.:u

Signals iy LI A-V ¢

St edl ot e coWiEn La s asligas Sl s
transition- 4o g3l ALan Helaitl 1o s e LgEm gl iy L a0
.oriented view

35L] adial Dpayl Jlenialy BUall (T @i «psbaill 1282
S Ell (o yagg L] Jhey] Dsil Jloainly JLEn ol Jhad @B o
s Jlasionls (1=14) @B Joa il @y oeBmay Caugn (Y1) 8) o3,
2 (alo Lanall HLoa ¥l ¥l aud Linyl Janin gy Joud! Syl
RO JEN P Y O]

LAY Jlas] e il o buayill 1] Gt Il Gl o)
e (e cpdabaiell Mg und (e 02 L (6 el iy Lpadhiul g
eYLEY e 5, Ladl enliea T Jaaiad il dse il 3605 Laif ¢ ¥l
Lgyia yigal dalazel! Jamy Las

<>



AV Vs sllatazen 15lea)l Ul dalad

keystroke [input < reguired_length]

__,—_l.\ keystroke [input= regu_ired_length]
Gathering ! submit input Processing ©
.—} input ~ j input

mE AMS mE am e EE ME mm e s e AN e ek wh MM Ay M LM aee Em Em ew e e ER ME MW B SR R e Am e R SEm A s oem e

[input < required_length] _
<L—_) Processing
(input= input

E Gatherin
" i it i o requ i red_le ng-t h] P
[ a A
receive signal send signal

eyt Dl Lot g YL E) L aalf da bl oy (YV=18) 8 e &
L b

JsEnge il (3l ST A1

Protocol State Machines
G S T a La i Legh Jg-Eo5pdl Ul ¥ a3
&P LY Jy Eaginys o (JsEagipnll Joe Lusigo e 3503
Ol -(Transmission Control Protocol — TCP (5l esoill Jy£o479 5
4 oLt sl ¥ g JoSogigpdl Dl o NT o (el 3 @M Y|
L gl Sy Sosigpdl Ul ¥ o e pte 58 ¢ Uil Lagle L3, al
e 3T g 3 e Yorag ¥Lall il 5T o LEBYI 3f3lonar

T oy @iy Lgie Lol e¥ladly efun ¥l e dge pide Aleadin oy
Jo L Ut DT el pus g pa by e 4 Jdattwn S5l S99 95l Ul
JE= bl 2. g raa ga Lass coaa {protocol} ,oadl dlissy iy, all

(YY=18) o3,




Yoo hutom i Ao Dl RS ol

MCP{protocol} J

timeout

open

daiufe ca¥luai! JpEmgiopd @bieall il giiadd Ul UT Jpngig s (Y-11) o) Jas
.(My Communication Protocol - MCP) _5¥leadl Jg€043g p oo

o M clgl Ll oy S Yy smgligpdl Al YT T Ly

e JUE e 1e) ey a¥ 2l eale allaill alany apis Lo G el

o 2 e ady o ey St L (alaill Jgum gl el 8] Sl

ol ¥l Josagigpm aguad Jha (Lo allad o7 il e Jeall Lapss
oSl clleal L3 ghe clele il ilealn

Tt 1 otadell (o0 Lo Vo-1¢

Leeal | LA g piLaatl Yo g oy ol @llalaiea a3

GO lies B Al Ul 01 A ey Latge i 3] .Yl it

139 .l Jamat 2 5L taat] dol il eolbalniea ] ,dnils (La Jfoc

Ll Foa s poandf (e Uondl cuf ity dai bl byl inpe o]
el il 2 sUait| e gl eillalases




3 ) Gumial | oo bkiud ! vigui
yad] i bindadg

MODELING YOUR DEPLOYED SYSTEM:
DEPLOYMENT DIAGRAMS

T gyl 5oiom gl o el Aa0 Ll Gnlay el B cuiss (3]
st e ety ud iy (ligsll fa 2 ol Jpenill 2
LU Holaill g (aBLill ool 10y dadl ualy slate oLl aliadl]
Said wldle Jhia (Lol albaill pusling (cald) jglaill @ogss .physical
gde 368 il 55421 5 pralyull

(5L ottt 5okl o 2aill AaLy s L ytt] cillalaea (o paly
dpral Ldss (oo A5 LM@AUJJ.J‘ 33¥5 hely wllhy callaill
(1=10) @) Jea bl a3 el paa Juol gl R 93302 Y1 Lle

Legitai Wiew [ | PorcessView |

M Use CaseView T

Physical View | Development View I

paill gl pelaill e jailf cullabades 3293 (1-10) @By Jend




Yot suomsll do el A aled

cillalaien Bhuw B ¢ pobie sl Sl Liliiee phedil oLl Rales a3 o 5mey _aw |
C'HJ&;J‘QL,L’.“_}{J‘JE.}PSHJ mmgrﬁgiybﬂgﬁg@& ¢yl . ':.‘?

A

¥

Lahamy

-

Jou Al 483 1-10
Deploying a Simple System
ot Laso o londl 3)ga T et nodes 1 2al Sleat wl @ig .ol

AY-Ve) (QBJ dE:.J-L” %.L_)-a_j).a.n

<<devicexr
De=kiop po

pltadl] 2552 9 et wal] Joazad (Y-10) o3 =l

ade i Cowilo) dasiwy uolg Hlgn e allaill s (g
ip—diladt Jleai ol 4 Tigie e o &> (Desktop  PC oS
Slg sude LT wumnt <<device™>

iapans 5pea 3l e JiT iy o galipd! Tl ] Y gl
) software artifact Us e el Laliys (F-10) o3) Jea il
malipdl s o ety (Lelil oYl el 9o 13yl el It LY
(s cale) 3dpacman. jar dew! JAR 5ol (pn cala 3y e e Lodls 2
G e e sy «UTAR (S dandl alaiel o (T JAR g5t
3D-Pacman ¢ylesobs iall slaY!

N



AN Eillatade il alaill L sl

<<artifact>> O
Jdpacman.jar

Asebibn! 3ol dawly (JAX Cale) gole yoea s cale 120 (Y-10) o3 &=

Crlgicaalt o clad « « o (G By
| e st 2 il gl J] 5T 0 el scan iy g
| oenatt L a91 ey piinn anied el jlen Bude suutad @3 (Y 10|
|t cnnis chsmms o (omasy el slana Lanllac] s 1 S Ll ylutie putny |
| o crtmns et ey =1 ] p0lan e e e’ o] S alase S gty |
"ala i ceds @] Jie <fuaa oele s |
Tz 2285 elaued ellac] sl (et allatl 33628 fuals culllsto cllin plea
| oot o s pmme clalaud ol Baume yud 332 YT cldiate ciles 13y, S
| e Lty Wl gl o bl el A il (o3l el izl slowsl
il gyl 2 allail |

i da e alasY Las cnlianll it s iy ] Ll o

el iy pdid oy al s Gall Ly Luebila W0 @yl al Lol
el T (8-10) By Jem &l oy ay Hlgar Bude 2 elil ol
(i raded culs le a4y 3dpacman jar

-

4

<<gevicerr
Desktop PC

<<artifact>> [3
Jdpacman.jar

Lot 5)gduia Loy sudall 513 Luelibaia! 3181 gy Gras (£-10) @3 Jads

<>



V.o s gl dafeill 44 ol

Lol 21T dandied ] bt YT e Jal 5 oY1 1008 o ]
allai e 15ha SLgigs cro malipdl 3 pad 34705 o 4 (VM) L | 2N
oS el il gadl (e Lasy Slaga i (T ¢ i dl]

allaill e dage Jraold e il cillalais (5970 (T Cm
zalrdly 33ea ¥ oy e @l e OL&s I3lg ¥l Captesll T uitly
cldl gra ol s i o Sl ey ouling Juiddl allad g die il
-l daladea 2. s o)l orneind Commg® callailly Lo 3l 55 g Y|
dadades jorayd Jlaaial pEmang « hadll 1o SBL 2. did jeo @i leso
iaga sl 5 3ue do gy Gl 151.;\.5?5%@&1}3’!&\3@ FEW P R A |
ot 4 5Y da lasell ) Lgial o] (gaandl jus orad caldaill iy willy
eeaill 2 Lagll clll e Liabil ey Ligis s

e Lla M1 Oifg AN 13y glaiall Ciliowa s Y-10
Deployed Software: Artifacts

I eyl e Laas Lale 3 tay Golcall @l o 50 0dd
i @5 ily ypill alail 2 53aa Vg pelpdll i pal dllasion e
JAR o I} die e @i G ¢ Slga 30825 3dpacman.jar el iyl
.artifact e Lo Wl 5030 sus ol | il dat 2 gl

Laiaiy mabliydl agh Lools culale dge Lilas Wl el ga¥1 (95
t A Lgaabniin | LSLAN e lilhuo Y 9o cpanatig L Laniol 4
. jar o .exe wulala fia cJgaall dbld culale @
(jar peadl cilale o) dll culile Jio dzmapdl Colsaticilals o
.cpp of java clale fie yaiall malp culile o

<>



by uie malydl 13 e Leaidl configuration eulosyadl culila o
txt of «.properties <.xml jrallissle (923 oy «Jeadnl

Apalol e Julat s Jlantiwly Lelila oW1 31031 (o 5o @iy

o1 ot b opan e Ldadl Zygl 301 2 235001 L9501 pe o7 (<<artifact>>
Pl 2 (0-10) @ B) Jom A2 eg) as g ol oo (Laglsa s
<<artifact>> Lealodl Jlaatioly L lilawW el gaW o jatiing calics |

Laa Lo L gaify

<<artifact>> - : O <<artifacts 0
3dpacman.jar 3dpacman.jar 3dpacman.jar

-3dpacman.jar {gelilaia 91 3150 Zlesat] edaal (0-10) &) Jea i

3dde B e lilawl 3181 625 1-Y-10
Deploying an Artifact to a Node
Laud Lials of ke Lol sumall 2 Lelilaws W1 s a0 e
3dpacman.jar dab et L ik oW1 3191 (1-10) 03y Jam &1l oy aig
3‘33"}.@ (Ot 3 EIIAY t‘_.,.CL&\.A(:.,_un!x.&uL.w dlde & 44 Sl
.5aall Ja:‘.) "L_'LC.LLE.LGY‘

.

<cdevicer»
Dezkiop PC

<<artifact>> k]
Jdpacman.jar

Desktop PC iuze 2_3dpacman,jar et 315Y) &8 (=Y0) o2 Jesi




Y. o sl daladll 4 el

DT el el suaall 2 i lila o 3157 5 40 Ao died il igm ay
ool 5uall ] T Ulaas 1 51591 ¢ye Lualaie ¥ s sy L] oynas
(V=10) @B JS= 8l 2 g pra g Less <<deploy>>> i ilal] =

wcartifact=» O <=deploy>> <<devicer»
3dpacmanjar [~°7"°"°°°C > Desktop PC

il 83 aiadd Aguy 2 yle (V=10) o3 e

s Lo cdu s aall 3 fs e blila oW1 3101 ol 2yl st
.(/\-\o)péjd:—.'_:dl}%u‘ajﬁ.q

< devicerr
Desktop PC

Jdpacman.jar

el 51aW) el Lbiss M e alasly Jait) ol Lsyls (A=V0) pd) Jeas
sudall Jila

Lid a3 Glia) , all 135e (udi sim pa plall el J g

La Gaee i shan Y cledaid) e
23l s clelila oW el go¥l ¢y s atl Goie lgs 1]
Less cdatadell2 leall ydend G 3a) g0 0a) dueliba ¥ el 9531
L 13 Dy da ol i 0.0 553 .(0-10) 03 J2m 2, gl
(8-10) @) Jem il 2 atl sha¥ lll (e =t Lo litaa W 31531 a5 erup

<>




il Sillatae : gl allaill dn el

<<tevices
Server

activation.jar

axis.jar
commons-discovery.jar
cormnmeons-togging.jar
jaxrpc.jar

saaj.jar

log4j.jar

weadldj.jar

mail.jar

xmi-apis.jar
xercesimpl.jar

Ol pa il uall J5i1s Tuelilaus W1 lgs¥l sbead £loa] g (4-10) <) Jemss
R PRIESAE- TP HAS E‘JS”_}.A) (- Lylae wlilyg

ey Y Y i la oW el 21 5a] aglaal eyl | ¢ paly

BT 0T Gy )T 3] lpa¥l el By 3 el alaie Wl oy o

i ga¥l Y ay ey comd® gy el o 30T Jaat o dgelils o

2-pogran oo e (ugi day oy il Lolaie V! g—ag e bila V|
(Ve=10) o8 J== !

# <cdevicer»
Server
":‘-{8 rt ifﬂsct?‘? D -------- ) {{a .—tif&ch} n
myapplication.jar tog4dj.jar

slaf cb.\l S W) Leliban M cul_gﬂl J9y Jatliag 5l jaey3 (Y =10) ‘QBJ Jes=dé
el 9281 el o elisbaie ¥ Uy e G (el gaY|




¥ 5o gl D latl 20 oot

e Lo WY Oitg A% Ly 2eel 81 Jagy ¥-Y-40
Tying Software to Artifacts

o imalate oile gama ] Lpasuils 33 ¢ galyll mpasad wie

2 1Ll L gy (all ayoadl of il Jho < il Zoan Ll

Lol 150 oLy e liba nl 5l 50T 20 o1) 5] of asly i Le

(e yasal $aba il e Hlae Lelibhio Y] AR RE E=E L POV RPN {

1Y gl o S g el Gl 1 Leliba oW1 510V g% Lun

ety Lol g ajdl e ¢ daryond oy ey yeaie (5T e ila Y]
dads eyt

Agabate V1 egos JLaxiwly manifest HL gla¥! L8 sy a3

T sl 58 ,ag 0y el J duclile V1 51531 e L_B5LLa3

(V-V0) o3y == a2 jmgyae 9o Laso (<<manifest>>

<ECOMm pone s E

MyComponent

<<artifact>> LI
mycomponentjarf

<cmanifest>>

B D D

O9—Sadf 5L glslymycomponent.jar Lwelila oW AR pg—ii3 (V-V0) 0B Je=o i
MyComponent

SLelsYl adle Jag ¢ adall el |l gal guuad (ynan 4 Le
i3en Y e el culiEnn dali o] Tuanss iniad B spaall dagl i
N 5utingg palie il 31515 Ls e dayy G35 ad ¢ s il e
Shela¥l ealdle (aye 13 GLaN o alain b dalaiea o Jsuanll
) datasea yuat 2. calgs o i bl lddle (e dliadie

<>




il allabadea il aUaitl il

2ok ulisy calentl cllataie 2 Lol jlelal 13Me e pE2e 2w |
| €adlio & Less (gisall jay Jila asall jelas all Leliaa Yl AP L h
e I Jeadt 2

Lasyd «UML 150 &bl eslylosa¥! oo 1aline coigs 13
O35l Jay @y I cra e le Jitdy (pEme oDl oy (9=
o duelila oW el oY) coal® waly (UML 2.0 (e s lail Gagall Ja il
Tae Uil ¥l il Jiad Gy ¢ posalan (5T pedt god iyl
Aol cslall) o3

Jalenlls 150ms Ceved UML el gl g it oof (Jla & e
Seseyill Jasiesd el La Ll Joall oo Emas i (UML 2.0 yulae ps
Ll

3 udall (o8 Lo T-10
What is a Node?
253 421 oy o S Jleat el Lilene] Ll o Linly ol
Sree] o iolue Ladls (ot of aiadl e Gund oyt ¢ ptill daladee
5% Gl gealpadl ) Lumal sl pralyadl 1530 Giany 019555 o oy
(5T gal o ligmmie 1alt Lglatog @l L
Leisay illy cqal i ol 83T 3)l9m (e HHlae adall gy eai
mabd Bl il oy S ABMe cild calale of el oy A8l
as—ai (g aliydl (pa i;_}..:» sale (i W ¢ttt Bl Lgiles
bl cileas yae8 &6 (B)ke B (953 5 vo o skay

<>




Y. 5aomgll donlatll i) elad

13 3ea | ude e Ugdas g Lafla 1iel LI junliadl JEais
server asls. e
DGSktOp PC e ased ol o
Disk drives (ol 8] cuMade o

P oAl Uiy ude e el A o liall Jem i
Operating system Ju.i3 allsy e
(Java 2 Enterprise Edition container) J2EE (gol>  #
Web server cugasls o
Application server §ulas OES

SGalTH e g 35 Abe £-10
Hardware and Execution Environment Nodes
L,gny E,__Ql'léng:‘_ﬂﬁ J&;.‘_&.Adﬁ_&u_‘.ab'd_aa.n {“"‘”-)(“:'—»'
Ledlodl asn i (VY=10) @y Joo B9 ngyaa go Lass calily

3ygalinde Lo sadal of Jle <<device>>

< devicer»
Sun Blade Server

.Sun Blade Server iuia| syt <<device>> Ldlst auzeind (VY=)0) o3 =&

<



il crllataies ¢ al) alaill do il

] il QL&;_’L_{:A_)-;J‘ TN QL&J:; abomaydl polia of
| ozt et o el lintal et ¥ il utusaml] calall]
Laelib oW ol ga¥ 23yl galyd! @il 5 L) dgelibaial eulgal
‘ (Jadtl 2 2 (aiLes

k.f.b..kg__:.u C‘.\L_aﬂ_nla:\ \AJLQ- sade (\Y-Vo) ‘Q._EJ d&_&.“ e )
o0 55 e ke pa¥l s ol demaydl asladl jagtad e ¢ygallal
Lpdlod) usa sl ladail cileas 3B galiy A0 Y Liam aliy)

uad B sade o saball oia G Lle <<executionEnvironment>>

< executionEnvironments=»
Application Server

Ldlstl Jlearwly; Application Server sodad| o e (\Y=10) <3, J&=i

<<executionEnvironment>>

U.Lc..(B}g%u‘J“_,J.c.dﬁm‘_g.gb) Lt domy T ey uatgns

g dode Jandnd cowls Shea Jf Juidadl aldad ploony  JLAKI foew

Lgdnny ol el s g i Sl (e Jatill Ly Coprall (i ye
18-10) @By JEaidl 2. (ogpns 3 Las

<edeviced>
Sun Server

wexecutionEnvironment»»
Application Server

«Sun Server suaall Jais Application Server judall e @ A (VE-10) @By J&a i
Sun asbs i3gaf e s Application Server R Avi] pala ol i 1

Server




Y, o gl o liedll 43} ola3

oe Shendl Bl sl (gyg )l e Gud (UML 2.02.4

- - » % - A b v wee L4 v w"
et od oA LuJLA-AJ_Ay‘ L.L.Adiﬁ :'?-"\Q ‘:ﬂTj c...L:g.a.u.” 4_1.._‘.‘ adac

| amuw)pmﬁleﬂu Mus uls&}un(_,ﬂ .J.U.LI s Ja
I).&Tu.ml 13 (33 Gt s dad) el Bl 3ulad ¢ Sagy (B Gooelll
] oos Sl (s g <<J2EE Container>> Lcilad! fie cutls palsdl Jloalt .
] Egy (re ol 91 ety ali Hglall 2 uall sl g3

Showing Node Instances &.daalt SMClo a0 V-€-10

Ot cdalasell 2 £ oilf yudl (e Sh Sue dalsd gl of (i Saas
e Gore (s mang Lilas abiien i3k cta il Aaim M) bWl ] g,
(Y0-10) @B, Ja 51 2 Laso name : type jueayill Jlasticoly sazalt

< device s>
svri : Sun Blade Server

Sun Blade aslell Jos gasvr] tle sude 35 9 @eal (30 (V0=10) ©dy J=d

i (ot (e Eaiiel et (11-10) @by JEn Bl )y

O=e SVI2 ¢ SVTL cpSall Laliden Juamd 15 4o £ 1557 Crgad @3 &t g 5

ialail ae dail & il L)) load  balancer Jwasill ¢ jms D5
(olem , Al

<>



‘_).n:u." u:aUn.la.:u _)_9::.:.5“ rM‘ :L‘LMJ

- LoadBalancer

P < | write trafﬁcl

r 4 T,
<< device > << device»r
svri : Sun Blade Server svr? : Sup Blade Server

Lhes o a8 1alg read traffic Jueatll 122y 5ely3 sade 3501 () 1-10) od) J=md
write traffic Jiasedl! 16 yo

JAal o O LaldW¥ 0-10
Communication between Nodes
Jleai¥ sumall 7Ll Layy o Jiondi Lglony uall agdi o
oo Jaidy ol Jaeadl Gadad a gy 02 U o e g3 T ke
Jheaiwls La asls s clibdl gl iy Ao S (inie s PN
TCP/AP cx¥Lai¥l J§9Sogig
s g diall el o yad W Laat¥ el ylous Jleatiad @i
dade s e Lot il plosa ooy @iy - Juddid] by e (e Lgcany
S idls alsb e¥Laill g5 (oye @iy .ofidde on dayy dadiie yub
(R sty sl sade (W-10) o8y Js=ddl (yayang . plcdll
(TCP/TP Jleaiwuls Lagin Lo (Dleatl) asls 3ube

A
L «<TCP/IP
<devicer> <<device>
Desktop PC Server

TCPIP 315k e (Dhialy palieg iikmn radeds Gl (YV=10) @By Sy

<>



Y. G gl daduaill 448 ol

ole ianl B adk o e LVl allae e Lol eae

cosbesl I (oo BIB Tyglons Jais g pals nhsd ey ¢ JUU (Jun
o Le== (Remote Machine Invocation (RMI) i3S say e she wiwoi
o e B AT s 9 Enyg . (VASY0) 8y J&o Sdl 2. o g pmaa
Tedo LB oy g lgadl sade gaiies te RMI c¥liadl sliue
el piaer e (Jha T e g RMI qupleady Sanll 15y wde
ST datazel) Jam 0¥ Lyl sugall ggiie le aYLat¥! cul b

<<devicerr “<device»
Server Berver
<< execationEnvironment»» <R L <LexecutionEnvironmeniss>
Web Server EJB Container

el L wze g YLt ailybas piape Lind ogma (VA=10) (3, Ja i

oSy etV el il cpe e Lilinf corsall oy s
oo o (U TCP/IP (aill dads Jleaiols oilids 93 RMI sle oYl
eum §SS<TCP/IP>> Ly bl aT <<RMI>> Ll jagwnsd e
i el Adle Ly Ao Ll LWl cslidiba 923 0 cammg ¢ 3yl
Gt oha 2 ALl o g Spa e dayn Juolyn LY lesa!
sms e Coiua 38 tpmunll HLEA VT Lo SKRME> Lilat ¢95a3
daailf G oy ¢l T e bl Bl Jos e Ll L0
UML poe ialaitl Jlo 5o Las ¢ Ui yggan dasdUL

<>



| WHjMMJL@BY‘Q&.LEiﬂB_)..\BL‘JYMY‘QbL‘mQHS
.@uﬁ!hhéuz,&uﬂldh@;ﬂidﬁuﬂubjdslu :,

La pgbie 2 cnlodlodl ayusd (oyiall e (UML 2.0 gy sl
Lo il colidladt Jleaiool comg iyl bl e U cprofile
Trglis Janieat ¥ Ui 13 s ¢l il ey dads Ly aliadl yglall
o Lags il o 2Ll dlasiaad) UML 317 bl praeds 458 ¢lsoms
Ao Jeels callall 2 ¥ Lai¥l ¢loil Gayal sugs Ay oo bbbl
ol et el e Alaatcall 3191 cOles 139 6 g piall i i
Y QU S Ao ilaie bl G55 o Jobeed el eud
i dlsdlg<<Remote Method Invocation>> L dlasdl 1L &dls oo a3
W lat¥l § g (i G Lagdy <<RMI>>

st Olacige 1-10
Deployment Specifications
ale dboliwf idanso Mgs palyll copiadl osmy oof ol (e
OT Jud clalae W almal)b aoisd Lide (g leiale lgadl Gle L
Lelila sl 3la] :Lg_mJ_M1 aildwlge of gealpdt dai Olese Yl oy

o2 -Lesude & gy a T lalilawol 3107 450 Laes Waaty a g8 Lol
2 rloei binas ol oY dpe Uit oW1 513 e iliaglan 586

<>



V.t B gl i ietl A4S el

Tl e Julatine Jm i e 5 8l el ol ga ey iy
sdidls 3Gl enld infgn day st olud) Jbo liag .<<deployment spec>>
1daad |
chgebda WY | sl cilawlge e duslaic (v oy @
Bl iage Sl Legais g pa
JEo il 2 osras 5 Lo ¢yl g il liuolpn day, o
(VA=Y 0)
cale g0 (VA-10 o3, J= BN 2. 5 sall) deploy.wsdd calll
homa e Cog daud 1 a0 s n s G0 walidll 5 il Caes g
gl e Jah catio (f Calll e jxas 515 . Axis uustgé -IPRES
atbasll 03 7ol (g - Lajleutiod opfans Caiiall 2 35k ol
@8 J= il o pay name : type eyl Jlaaionls il s aafge 2
ol —as Sl Jlaat by deploy.wsdd ,sitl esls nlga (Y+~V0)

. className 4 allowedMethods

e executionEnvironment»»
Axig

.>

1
[}
E .. Je<deployment specx»
: deploy.w=add
—cexecutionEnvironment>» -:-r;deployh-bi
Axis '
]
<<deployment specs- [ > <<artifaci>> 0O ] -:-(art‘rfact»_ i
deploy.wsdd > inventoryService jar inventoryservicejar

<>



il cslladaie ¢ ypiill alaill i s

<<deployment spec> <<deployment spech>
deploy.wsdd deploy.wsdd |
clazgName: 5tring className:inventory.inventoryService ||
allowedMethods: 5tring[ ] aliowedMethode:+

Oraddh 5 et 2 L) e @b e dill clisn e palbias (Y4210 o3 Jead

Joaih sl la o lsl deid g it cpeddl B Suadl G

s £330 e Yo patbianld Lol @l g ye @iyl 3] Juasill fna

dozs Laif LVl ki alon 2 ol Jso ghol J] ol e

Ssoms w By (JUL o e L2 Laga Lajpiad Al pailuasll

ety La zsasall S92l fia 3T palliad e deploy.wsdd calll

St Lt L)) Baga e b 5T Ao ol Ll Jeatod ¥ s 1]
Wi LgEm il (el Ln gl cnlansn

Qma.:;a,.ﬂumamgl;l_ﬁggmgudmm m;u&m |
| cilicalgn s tuclilaia ¥l el gl Ty Jab] edle ol ey ¢ il I
iMw|¢,h._‘.x.-£m.-,m1w.\ﬁmupzﬁyuu,:mguaj@aa_.fm\

| o i T 1) (gl 4l e Loy iakl oy Leie Jia g [0
] (Y -Vo o3y e il e e i) Jue) pit] culiinlge sallias %i'?*?
oJal e ys Jleatad le UML 5107 ulyimd 0 G 530 Ul pia oy g -
b ety Gt ortmay ol cilaio e sy UML il gaf elans Ll o ¥

| liles cilaglas e (ggiad Lan ey dagydly

* ¥

#+




V. aute sl dan el dal elad

95 Jatades Joalud (o V-10
When to Use a Deployment Diagram?
;.5)_’3 YBJS" U.J.C._g Lg.‘.&::t_ul:u_ucg'.'a_” 5‘_}_3:_-»3"()‘:_9_&4:3‘:! ..&_AJ_}_)—E:)(QJ
il e el g3 et e ila oW Limea il il gal cla]
A Ja ¢ Legll allait
il saelby s oy Log pals ol jleall Jlezal @
Al il dagey gl JU&
.L.:QJUJ|J.:§ ﬁa:.ub.g :._[9.” ?Ju Ez!l.n.'» b

dill csblalades et fyEnay sy En ] ida Ul o0 2 i

SlemaY ol dalazea (Y -10) @By JEm il (i yan il ol don el

Y S gigp doaod Wy adall sl dpasd Lide Gut Bl Il allait]
YLyl

Thin Client rﬂich: {ilent

r Firewall ﬂ
Web 3erser Application Ser\r‘e@'— Database

atly polin Ly Bl Ty lemmST o datases (Y1-10) @By Jemds

<>




il callaaina 1 ygtl Ul i itsh

2ol g b oy e L DU a1 20 5 fill il dalaea s
Sl Somg i Wi 53 o Taies (YY-10) (w8 Sl i yag
5t 1559 Araitly fogoind it Ll ity J2EE Jlanianly plla
Gl e e lidao W Lmma pudl @il 9a¥) aygiy c¥Lad¥l ¥ gaglg 5
Cotall Liisn (e dgigyEn dadats dalake lasas Jlesial 5oy
st

allaitl cuaent (LT il cullalades J) dudos ¢pa 33520 (i Ea
Sl legs coMuadill Zalsl ullig cielall iVl cullabazel] Jaiat
ol deelih oV La pd el ga¥1g e LtV ¥y €950 el anl|
LAl 5,00 e paailly Ugiall p il cillalades oy Leleaioain
allailly ol aa Lol allaill ooy

Thin Client
Rich Client
Firewall
<<gevice>> <<gevice»>
Sun Server Sun Server
<cexecutionEnvironment»>» ’l <<RMP> <cexecutionEnvironmentss
Web Server EJB Container
PetAdoption Store.war PetAdoption Store.war
Vv
<< ] DBC >
Database

plaill oll] muauatll e Jueolaill ¢po 53 T gt (&mas (YY-10) @) Jsi

<>




Y. S ghl ol i1 3 ol

SO L Bgladell 50 Lo A-10
ond o ol i atll A0 Henla¥) ealall @bl coghf il
Lol Sl i e paciele e Jgunmell B3 51,3
ile g Jeoin il (OCL) oSlamdl spd 143 3D aliaiy A anul
geasid i1 profiles yallall aasiy ccallabaiell 2 29 al (o yal Loals
Al e s gl ol il Ball Lgade (B 5late culnyae Jleatioul g Cinyam
I gl (e 1alin] By jpi e Jguaml] 325U lls dan s
g B0 s e Lol Adla] ilyud e Jewamlls ladgad
el 2 aliall oy @i < (D) Goolll 20 il gnll a3 st iydais
o 3ol 2 gt el




(Gumidy Vel |

OIlEal 39,08 Jadt -
Object Constraint Language (OCL)

BY-YI~PA (R HEAPON [y E N Pl [V g i — W e
Adapting UML: Profiles

3o gadt A had ! ARt e ey B (aomad -2
A History of UML







Skl 3 gued aid

OBJECT CONSTRAINT LANGUAGE (OCL)

)

Sl allbie S le sy @l ke yual 31 Jadll aus
SHERI 35 T Jlantioal le cypma Ll y oilendl 353 16 Jlaxionly
G a3 Jlaatuly el oLl Uiy o ¢ 350 (e yoal
Wil Gl 10a (y33Ly . dmdall el Jlaxioly i T ALiail doma ]
ool (pa HBEI LLa] fuaolis sy (ALEnl] 358 T il ey
[1 ool g Y1 ol 39l a3 4 a3l Jucadll gy 2055
458 )0 dasda J5 s Lajlgls] @iy 5T el ad and (g0 joiaiall ay
O350 Of gy il Ldlies Lol (V-1) @3 S 81 oy ayg
Adle e rating 58S s i

BlogEntry

BlogEntry

-url: URL
-rating : int { rating »>= 0}

~url: URL
-rating : int

J{rating is
non negative}

+updateRatmg(newRaﬂng int) void

+updateRat|ng(newRatmg lnt) tvoid

Lg.a:_).uul‘j J_p.mﬂ Lgb_)Y-\.a.Lmu.JLmT(\ T)@_)Jé‘.m

P



Yoo s gl s el 3 @3

&M‘CAL&J&J‘MuTMQT(\“T)@JJ&M‘M
e cpagdall UL apall Hlhss fEnay g il

s Gyban of e sl Cagiiadl]
rating is greater than or equals to zero

e e doma p da) yolanes 54081 Lt&é:imﬂi(_)é:.q:}_g\-é

(wa (é_g\..t.u.;! 3? U.AJ.&TJ:)_LH‘ ‘:QT) 0 >=)3...\.Eﬂ|
rating >= 0

(O i Aglg) dunels Lualall LAl GigEm o) oy 45T Lo
2 caill Lomayull Gl Loabiie Ligon Lk 33 oy ttaill oy ciatall Jasiousd
C 5l Lol Gl il dudy rating >= 0 sl o7 dan s egeed

e JU S e tlomas el 3guill ent o (s
g UL i el Jantca) nUll Eagtan ot diias Laid of S0oai O
OF s 1y . (Aalad Tad ] et ¥ Ll g Lomay 11 2l sl
L G L lin g 5udll e el sl ¢ya s Lol
ST A dsma g 1T e plandl WS Calind B Saleaivuion (M uayal!
o Lo Liigmag (Ladging duaalsd Lyl 39 ll e puadll @5 13
s 108 ey Lot 10T a9 Legdi 0F ey ¢ Uggrua 3931
Laie st s paill 2 g colbabaietl 2 s pall AT 384

GJL&.LLQ:LA SSoa Q.é:.’j B 3B diaru ) Jj_;ﬂ udl L’»La- 3 g5 (UML

<>




==l

o) g il coa 3aally A 1S e o cammag AUl ol
of Ly .expression language et L 053 OT G ey o layan
e paaatll B Lilasieed ¢y oy el LAl 4 Ly Tole Tl (ppy
Tougiaall omaydll B3]y pdaill iy Wy (UML cullabaiea 2. 350l
RESPCIRERE FFCEE VAR FIT YR I R BUVES PR TP
S e el Taatlls Lo i (g 1o 5 ¢ L L Lawiad (o (sl
A,

cosicl G (IBM g, 58 o Slanll 3p3 1A juglat olualy
390 il a5 el Ldes Laie Ledas Las culinll oiia Sy
s ipanay L] yiag Jon T o 5ol A dalll AW oy el AL
39l agand e 5518 egal

Blaiy < ale JEmty GLERYl 358 B sl (§ya 0l ra ol
o o falpall (e e pamas oSl 358 LAl G deil] Jlastinl 513
Laud g3 ! dsaa¥t guag 0,855 (g2} datiadll Bl a5 (Suba (paua
oia el 13] (Lasy Ji8l i) design by contract s alaily eresanl!
O oLl 35 L) HLe WL 353 G (e 3daTs el gal
Eseill sl Ledhaw s 392l cye N Gaml

Sllalaia 2 abal Jen sy o SLenll 353 G Jlasioal &l
Bl allalans 2 3o 51 Ll Jal cpe clidg oo ol daleill 4l
Jolad] g Uladl collalades 2 ulyontl dog i g

<>



Ve dao gl da il L3 olad

SIS 298 haY eaalald sl V-]
Building OCL Expressions
A jolad dainy a e Bl T dataias (Y-1) @) J=ddl o pan
PRV VPR FUPR =0 | BN

vida oy Ldde 15, @

baseCost >= 0.0
:Gufaﬁj.ﬁ&T Lode Biylis e

totalCost = baseCost * (1 + getTaxRate() )

39y Jeadbes 45laa @
Status <> "Unpaid"

Author

- name : 5tring '
- etatus : String {status <"Unpaid"}§

AccountFee

- baseCost: double {haseCost»= 0.0
- taxRate : double

M -totalCost: double {totalCost = baseCost |
| -fee * {1+ getTaxRate()} |
+ setBaseCost{double bageCost) : void ;
+ getTaxRate() : double

+ getTotalCost() : double

-

+getFeel} : double
+ getName() : String
+ getitatus() : String

Aabies culugiady oAlEnlf 350 LY 3508 e JHe (V- 0B, S

col @il zmdeoill pobic pa Sl ng B d AT olaialls
sline ¥y (Y aildec g aliluas zhsaill juolic oty Jalsally
2. sl ALl 5g 8 daT jubad Jeatidy A Sl IS e Asull
.getTaxRate() o totalCost g baseCost zigaill yiolic (Y-1) o3, Je= il
(ro Lanyia shunef pa o AlEtl 593 il olad Gle 4001 ALuBY) (g50)
NECESIPUA BN

<>



G

2 |
¥ 1 R

i = et Jlasiaad iy oLl Jie < omaydl calid e asall Cadkang
ik
ayd Jum?wuﬁjba:ﬂaicqgibhul|_)\;&‘ﬁoﬂ.¢=m 3548 L0

R —

DSLERl 358 1) gl T ool 0 (o Bolae ol sl (9
slae ¥ £l e 0.0 cnglall (Y-1) @By & Sl i saty o paul) dialuw
String jga )t Juudhows #3050 "Unpaid” colidl (einy o «Real igasll
sl Jm ) e gl yamlis g Sl gall paniy
=yt <> Jalgadl (V-1) @3 ==l
5 il 303 L by plasl bl 2400 ALLAY 5505
ey il 55 s lial] LB g fosda (im 3 @ ¢ Jalse
ool I et dad aled 2 LI beanid

Types OULad 1931 Y-
Boolean : iie s wbily gl g7 iayyf oSl el 5g 8 44t @ i
Aiuled) String g (dud> sue) Real g (ruzmio sue) Integer g (aloie)
ol Lundgad oud ore eVl Gy (V=1 03 Jguadl (s . Gomay
OSLERtl 0923 24yl 2 Lgbaluan o #1539

oAl 3gd L1 2 Lewtlf bl 1537 (V-1) <2 Jgua

Loai (o Ll | g9l
- true;false {  Boolean
_l;e6664,-200 . Integer
27181828, 10.5 - Real
__Hello, World." - . String




Yoe s gl Ao Jalll {4 las

Operators Jaf gat! Y-

folusdl enldeadd B b1 Joalgadl S eatl 393 L it @ uia
plasl e« Laie Jlgs Linal sy 43,51 cililen s cdilail! cldaally
(Bl g concatenate jgelf Judes o 99 Crtiasd crot (o el Ll
(typed language) Jalgall Lgde 3das 2l enblodl ¢1537 o 5leall 2508 A4
Ao aumma bl Ao Jolsalt Gudatd e lin g ol g AW
o pag Agilaie by Lm o Do pand o i ¥ ¢ JL) Jis

Al 53 Ba] 5l 2 Jleanaad Zailds Jalsall (Y-1) 3y Jguond!

OS] 3500 18 ol 2 leaaa¥! LELE Jalgadl (Y1) o35 Joaan

baseCost + tax Integer, Real | + - %,/ igleun

scorel.max(score2)

Integer, Real

abs(), max(), min()

rate > .75 Integer, Real <, <= >, 2= Lslaa
age = 65 = 3
w o | Ao < b
isMale and (age >= 65) | Boolean and, or, Xor, not iabia
- i 7 | concate(), size(), |
Title.substring(1,3) String ; substring(), | e Jedhew
] tolnteger(), toReal()

9l o) Lilate ia® 3Iaillg 3lslaall o A5,LEM1 Lalge pm 3

s gl o age = 65 il iagd g3 (JL J o e (Ui
SUll 2553 e (e e (T-1) @By Jpobonll 20 31 Jalgadl 3
sae gsill ¢pe tax g baseCost lss 1] ¢ Sl d;u_w e Lgde 4.2_.Ja1\

LT Lagdo sue g oill (e DaseCost + tax Ao (a5l ¢ hud

<>




Y

() double L33 s )3 getTaxRate() of (Y-1) 02y JE=ddl oy

il 137 Sleataals i geill 1is Giligs @3 (Bl Caclias auds sic

slae¥t e (Byan + Juaball T (Y-1) @3, Jgaadt o &=t (Lol 2at

3520 3 _ylad sl e tLaled i 10 gl Slue V1 Llo g duiiand]

SALeatl 353 Lol eilily p1037 e il £ 1937 dapllan (pSmay (Sl
Al o33

1 J5e collections cibe gasdl Jalge e juatlls Ll oilent] 348 234 e
| UML 2.0in a Nutshell \s<ali ¢ 9 331 (- Euan 9 -unions of sets sli%|
Steall sgad Lyl e Aleld 1513 Lo Jpuanl! (OReilly)

Pulling It Together lae lgmeas ¢-1
S Lies 5Ll 3323 180 yalad sl el 031 i caly il
e lall Gl e JUia el Lae Losme s

totalCost = baseCost * (1 +getTaxRate() )
ole ot 4] (V-1 @B Jea il (e poaall Tia BT ot
| gl o Shesdt saud dad ol sl enlisng
getTaiRate() sbaseCost « totalCost : L) gad ynlic
| YU i
¥ o =1algall

quué‘ﬁdjaﬂ.&ﬂ dgutd daf yolal SNJ.C.(}AO)LCT_).:H-::J‘ L.Z:Jtng
1 1+ getTaxRate() o.d oy « JE Jsaw e Jalgall ol gy el




V. Suagll i el G ala3

1D das <y g baseCost o Ao il o yus @iy @3 «Real (i o
Y al totalCost iaid (gobod ciiles 1] (o puall e Lnililf dagall o
ol sill 5 sl puolic mas ey .= 3l shoatl Jole Jloxical J3n oo
e 03523 o el ymslatd] e e oyaly < Loal s Ly ool
e el SLEll 33 Ll Jlewieal e 329,8 LY faa Blate g ol
sl o) ilaia poill (pa Lgas® 95 O oo i) ullyandl g 351
(Uas

Al Led o vl Al d s dy Joaticg o 5T B ullin
Pl 5g 0 AT ey Jleatia Lide @3 igusd o f oo null cond
(e LSl Ldss (V-1) o ) Jss all o pay Lgililee s @il gozmall
<Ly g onull cownd Author Caiall guiae iad o fee il 2l SV A
self.fee->notEmpty( ) : yeatl! Sloaienly

¥ =T e Al 2 Sl 503 Gyl B solf ] aapdl e ¥
ilsa dlayy @5 43Y cAuthor ga il e enlBiles ] self o 3 U iy
Aol a9 83 Lactie p8ld Jo= dy self pluall Lalsst]  Leatindy . Author

A @B 2 g 5a e (ol 358 Ba e B 3ol

Author g AccountFee
- name:String ~baseCoat: double {baseCost <= 0.0}
- status String {status <>"Unpaid"} |2 1 1> ~taxRate: double
+ getFeq) : double “Tee ~total Gaat double{totalCost = baseCost * (+geiTaxRate()} ¥ i
+ getName() : String + getBaseCost{ douhle baseGoat ) : void
+ getStatus{) ; String ] + getTaxRate( } : double

+ gedTotalCost{ ) : double

{8elf fee > nntEmpfty][q

null giaed] Loid et Vi dalynil (Y-1) o3 J&= &

<>




Context Bbuutt 0
e L 35 Bl sl iy yas (Y1) 3y JEatdl 2 3 il
a3 gyl (V1) o3 JEm Bl 2 o5 Ladn e lantdl un il puo Liall
Liline golie 2 OCL sl LliEs ¢y ey gobondl Caiuall ,de OCL
a8kl g1 Sl e OCL yaead isbin i L tintg o laell ;e

dalasel] Janls dgs Gyt

doldiiue aie 0 gslud gl (o T AccountFee cainll 2 baseCost

Gl 20 Gl s S dadasell inyang datasell 2 Laliss L ye
L_g_;l.mu_.\:_ N3 | NS u_,L.:.H da ozl - ST «baseCost isladl
Soeewn Sle wdll s B dalazel] i yay Le€s cAccountFee Caiuall

Author cateal!

AccountFee h

+ haseCost : double {haseCoat >= 0.0 1

ActountFee

+ baseCost: double

{ self. bageCost nIﬂﬂ

AccountFee

{ self.fee.baseCost >=ﬁ

+ baseCost : double

alamdl 2 Guaa pl) dbaz il Sle wall Llies Gl waia (4=0) @l Jeoi

<>




Y. dumgll daDuaill 43 olas

BES KW FEPLT-- «baseCost o Lyax Il iladill el {3
baseCost >= 0.0 : il caga’ & ¢ Lgie apuaitl aay { } (ul53Y]

caivally idanMa day s cAccountFee caiwall ] judd Ligs 3]
self.baseCost >= 0.0 : yceail] Lglalon ozl 3 «AccountFee

Llasde dayy 15 cAuthor caiwall )y Lics 3] (s
self.fee.baseCost >= 0.0 : yeoill Lelalon Cagn) @ cAuthor caially

Laole Ly (193 cre SRl 3528 1) 35 Al Ll wlic oy
saa ol Ao liaidl At 5101 Joe 5 Layy JU s Lo Zagaidl pio Liay
Bl sl Al el ciles 3] L 3gal JaY ol s dlaaiuld
ssls cAccountFee caiaall o & Bl il e 13) e JE by
| P

~

Context AccountFee
inv: self.baseCost >= 0.0

coli g ol (e oo a8 o S inv 2L sl i alendl &

dodsd die Ta:.;u-_m Lasito o O Le oy e oy 45T 47 < invariant

2 3gaall g1l Bl Lyl wdll o sty Lol agais ¢ 3l
Al 35330 ¢ (637" @eusil




G

Types of Constraints gt ¢ 1931 -1
;35430 ¢y 1530 M5 Lo
Invariants Cof g
5 Lo Lafls ded 003555 0l Gy o e ylue ol
oailiad o ol gl Cay pal @i Aaglew ot Wl 2 allill o5
baseCost Lol e Cam (8-1) @3 J&mddl (o Jliagng .aliw Y]
L.a.m TL ol sl Leits 0= T AccountFee caiall 2.

Preconditions g bud| Jag swd

(Lo iyl g iadng s pal @i dogd e ylae Grbaadl doy il
do gyl Jeaiaadg iy ydall BBl Jod dise o (p0 LSS U @y G
EYURITE TR TR P PRI NP TP PO S UL N JPg RO

Postconditions (adaw M Jog W21

Gos Al G g el Talo le Lot GoSU1 oyl g3 i
Ky o) 3 a1 gy 01 Janiasd i plal 34405 cay diomacs
Blall s el i

Emd el e ol 10 2 Lkl 3BV Sus 53 5 )
cladgll 5l UML cllalaies 2 3oall B #1539 o yusnidf ¢y5as
5 2l g, Al et i L) TS o e Lo el
el caiall datades (95 5o @3 ualincrementRating 43, ylall 455 011
(0-1) <y Jem 21 2 AU




Y. sassll daiadl 1l ol

BlogEntry
= rating : int

+incrementRating(amount: int) : void
+decrementRating{amount: int): void
+ getRating{j-int

Aoy Lislew dag &y incrementRating 15, dadl 484100 (0-1) o) JEmd

Faboldl e dalisly a gdi incrementRating 45y plall of 70l
Ol eabae Balie da y & couad 1’_9? Jo = rating Lus bl 23 e amount
dod )t il 93 ((gpumd L5 05LB e e JBT amount Legd
ia® o amount yiel)ldl La@ Lol ] coad 0B 457 iy 3o o
st Wyl @iy ¢ LDy diyleadl g 01 oiis i rating deo Ui
SYSCLE SEE PP W
context BlogEntry::incrementRating(amount: int)

pre: amount <= 100
post: rating = rating@pre + amount

Lesd - Tating@pre Lum il Led o] G @pre g 51l dany
2o @pre ey Jleatiwl oy Emayg  dd ol Aai (10 rating G L
Ll i
context BlogEntry::incrementRating(amount: int)

pre: amount <= 100
post: getRating( ) = getRating@pre() + amount

iy, ol slewi ol i sa getRating@pre() icss )il 3 gundl
AncrementRating() iz, ylatl Jas 13 getRating()

L gie (pma lejar AU 5 Bl all dogy &1 5 ol St

Lasls 2 dl "Design by Contract udlaitly mreeaitll’ o L8900

<>




B

iB8gign ikl 5 ya Sl Jas gl ols Jol oy Bertrand  Meyer
Caivall dbe iy (deetieios g1) 48y caiuall ony ude Gualy
Opebicend (Lo o @b pa ddybo cleaiuly 156l0 15} e daniiirus
O ias Lea caieall e colgs Lyl aiall ey Aedin 515 Loe
330301 ey LGB Tl 935 o Coamll yailinss

2 call gyl g eyl 01 skt o 13 ol i 13
SLetly e el Lmgio @ed o Aiyaa clde (5 Al 2 1 a3
Loyl 102 Emmgill o2 s @ig 6T (] e o ) o iy
Liols rliis esbales Biffel 3 @y b ilyTpm Layshe 13l Eiffel
L e Ll ey el Lo Lam DAy Aasloall g il el sl
PR EVSVE S D RIENTRWSER R E VIV FUIE F gy Ul oy
iContract iajsll 4y agai Lags cellly Lols Lojor Jhoatady of chiuin
41 preprocessor 1.2 xllas iContract Lajall Jes i3 Lola 43 aa
o dasluadl do gy &l o col il iuusnd doc-style tags 3l el L5l culow
Lo 1 LG i oLl (o Lol iContracCt a g .&aadL|

OCL Automation SISt 398 Akt (aiedf Y-
LeiSoas ol @il ga¥) (o Luidad Lgigh oSlenll bayd ) daned
3l 5 e At ey (UML ziigad 2 535 sl Lasgd Jlesil
Syraag cilga¥l zoni 2 (sladl el 2) alg caMisl do gy Laig
sles go UML g Jal €l gyraumd 5 Ailetll Caudl of ¥« Lolalss
pLa3 S 5 et dol BVl L ally el 03 agayg alladll Jib 85 0B,

.debugging +Uas.Y| el C.'-(:é_g 2 gl

<>




Yo bl dondeddl 4 el

Al ALl 358 13 353 sy e UML il gol a3 5
soill (ya amel e oyEmaild il (30pll 5padll Jals cillalezll 2
o dazis 1 71,28 g o Ligae Lo Jo (Ll il o) Jodiall c3g 2
iladles s Thesmih] cilimatl] (el 13 e JUiegi g (L dimma
(3931l pn 3aml plesall (b3,85 2 5 pilie (Lo yeslil) (¢1) assert
iUl daad eyl of Lol claidas el dl s ya o 48,3 (S o
i e 13 e Wt Lewtiaal (yEmay lly ¢pSleml] 353 430 5 il
2 il (e amtll Lailemals Sl Aaeliall pSLemll 353 250 @l ol
ArgoUML. yueal) i giatl UML 5157 o) «JEU Jews Gle . Jubll g
faw ol JEmd e sudoll Lals 5 pai 2 5lEndl 3508 48 5400 750k @ 430
el gal Ml (a5 sl B cladad! o7 Lewg¥! poa 33l daed
93 islt Dresden cul a7 §guius of ocldjava o) Slsall sgqo i3]
Joo Jodill ety culaglan yuvg il 5y adl 2 oy wnd Ul (5Lenl!
520G 5 aidl B sl ealeslgl
fooaill a0y MDA o)f Ly ¢l 1o 2 jslaitl e 150 (&
selaite S it (Jo¥1 Sl 2 feiiie) aasill 408 s gl
S]] e Bl i (rEmay <Bn skl L ladll B o guad WpE
Ao deddl calgol pa el yuEt ola (ya




(2t

SRLET i gl! ddrigwl! did i

ADAPTING UML: PROFILES

outlie yopal Ll 5y itiel Jlosiesly ligall s ol 4GS
Lo 2uall 13 gt yaobie Gobsd pme (g sl Aoiiedll 43
Sl iy g« Ly gl 5 allad 6l e 2 gpald sl
Lagied! Leadl Lata e of (Smalltalk of CH of Lalx) daaydl 43 (e
5lint 4T als) ag Jand g3l Jlandl e 5T (NET i J2EE)

a5l (adleasdl foe agdall 2 don gl Ailes dabai¥) s
b oY Lpad G 1l gl L anlill oy o of Lden IV L bl oy s
Eileaio ¥ ol Lesde (5l 0yl ] eloliw Y o edlelautly
] o gl dblen LadaiS ¢y sy La 350ad ¢ Guadatlf ci¥loma g Jaall
31 J2EE il o)« JE Jirw e nloellaiall 2 cntadlisyl e
ASP 4 assemblies culassd! ¢ ADOs (3¢ Lein (JSPs g JARs 9 EIBs
NET Luaill gl

Ligie dgall o csumglt Lot £l zhgad sl a3 Laie
Ll Lail o 22l Lun ! culadla wall Jlaxiculs zrdgeill juolic
Uihma O gt e 3l 0523 0l JadY1 (e a0y T dalimy
Sadh (5o dlrend ¢pa oy alldy (BIB Laggis] 2 s Lo

<>
\\\v{ //




Y, gl Ao lieitl dad e

ol enia JE0 Bugid sua gl Anleddl G Jan Ugloma (950w

Lole daiad 4ol gy e pdldl 2o oy 3 yumuls iS50 Jaloma Jloms

ma 1 s Bas gl dadedll 453 Lle Ll OMG de gesndl )iy dolad

o | L adll AT Ca a3 LM (e oy Emay AT el coall &
profile ;glall LY sla e s Ul wlilanla aa @55

What Is a Profile? 3 ypgkaed! 48 Lo V-0
s ol doiedl 58 Ca gl A | i Ay pal Bl fen 55

Jlos coalis o 5T (NET g1 I2EE (e 530 mme deale coalid 5o
e pallall gt Alunall o SILL of udall Jladl e samxe
O 3adma Ao gacma g tagged values i5=U| «udlly stereotypes culililsl
Late of Jlome o Jlanica¥] iatls clyyall pallall Jo g . gl
yaans 3T Lglaod gageill yuolic Lo el yall elli ooty ey « Lo
bl Jleatol 5 el dgs ol pa¥ (o fmay (gl sl e
o e e B of Liniey Lunls Lima dgelilh ool el gl gl
Laialy gl claasily Colim W ) BIB Gublodly hine sheona Jagos
Lo EIB jlaaf Jalope
o Al fecatl] 2 A 5L de yuws sl ol LS| 0 Emang
Jlaxiwl Uigle e i8yaa Jomo ool ] ga7 Lo lia UML
ety il JEni yulall slin alall oo hadll )5 @ o bzl
Jons UML 2.0 cieald il cnlulod| ¢y 15l Lo gazme Jlanieal sale by
ity e aladl alhi sLa] igas re e ¥l M5 (e Uil ol
(Jandl] 158 2 LY "iamllf !l @l J) 530 Lo ygbas 2 Lacell]

<>




Stereotypes ws bl Y-y
e oginin Loyl dend of Jlaicad ] cslislodl 4o i
(€ 9» (sl o Lgasd ooty il llsdl o 50 @ La LdLé._g..\J:r_A
Sl ooyt cpla ool [p&maag tustereaotype_namen £ Lass
Lo« Jontiaal] aLaill 2 3850 (sliapll Gliks (oms ) 13] << 5>
(V) @) S il 2 gy 4o

<<JAR=> O
bookstore.jar
rolae 2 il ola 6)3 13 (JAR Ludlad] Ll udas Luelibas! 31aT (V-00) @B Jad

J2EE

oy Ll g 5 i Lgy e o gl Ay tlanl] L 13

O Joills s gl o Jaidl 458 el gl e Lo bl g 4% 9801 pa pratall

2 Sty (Y2) @By o Al iy ayg oy all 2 LSl wl s
JAR B3 oy Jbie ] 2L YU ukial! JAR Zusla

e s f
v

i

\
1!

<<JAR>> O
hookstorejar

bookstore.jar
JAR D551y <<JAR>> Lol Jloatiaal (Ymos) @3 S

<>



Vv dus gl da el 233 olas

(V-u)@_)d&.&]\é_‘_ww}b% ¢ La

<< JAR, file »5 0
bookstore jar

Jbookstore.jar calll e file g JAR gnidilad) Gadas (Y-c) ) J=4

Tagged Values jadouledt 4@l Y-
L Tl il gl sl g diela desd calibilonl] ¢y p2my o ¢ Zmas
Agilaly dladiye 8l calaglas jb g Lazll @iall a9ty
il Gle (g5t Aan May Lol e (ggiod | yuniall dayy o
() 0By JEmll 2 g pae 9 Leo ¢ Ly dua Lt Zamll

<% JAR »»
createManifest = false

——

@

I
1

22 JAR 2= O
bookstore jar

Laila L] oo ohsme 1) woua Aaa MU J5uf s G i8] Layal) gl (¢ ~2) o2 Jea
JAR calolt manifest

é&éiﬁuﬁ‘b@ ¢ praial) uady e ol bl sue 3alt sie
@JJ&.&J‘Q_L)@_Q)_:.AHM& Lt dael Al Mt 2 gy danla

(0-0)

<>



< JAR »»
createManifest = faise

< file »»
fileNames/dev/null/bookstore jar

<< JAR, file »»
bookstore.jar

Ll ouill (e Tuals degame Lgia JEa] oo ilpdlon sue Galsi (0-0) <8 J&a i

0

Constraints dgalf ¢ -1y
2 Jartad Yoy 358l Guad ALl @Bl g b dlatl 2Msy
o oot Lgigal « pglall Canpas 2. 598l dauss @iag UML zhLes
2 Le ad e ogyas Jlis gy zigedd] jrolie e 5@l of uelfyall
U yelall L] et

K

bl il 2 alalf Bl zyls 35uill e Letde gy | gh

ks
fa)

Creating a Profile sglaod! 223 0-o0
Do 1) Ll g ga sgtan Jlastialy dalunsy pgii Lo ale
e (OMG Jie a3 jicas 3yl cya y3ga 5T UML 3157 2 Lraoie
A o iind (uald yglhe chind ae % ¥ ail ciusg o) (Jls
s Lol Tpgbine L] dilema] suiom bl ndill 23 il gl oya e

<>



Y, s gl el Al olsd

b it 58t et G el ials yaltae L &3] i ko (%o
Z_E&Li.n‘u.«_..u“ e Jhani e Aalldig Al yaSal Lende Ja B yalholl @v :
75y alall ol )W 13U @uadll 2 Joaill a2 (oY saliall

ddome pglaa Ladh Ueaicll susgll daleddl L1 518T e U3
fre et Loy ¢ JLLT s Ao oy o sls Jlasinsd JOA> o1
Ao ade 338 O Eman U1 juadall g8 jlast Cllaty Lol ol
2 ograll Wi suma yglal sl Sladasnll mhoadl didy Jls T
(V=) @By Sl

Lajllac] @5 w2 ol Lgwudd o pglall 2 i hall oboslsdl of
sas Gl Ol Sl do 53y <<stereotype>> Lwbiall Ly bl
Exposed o WebService : (V=) o3 J=&ll 2 Legie

B bliuo Yl le WebService dudlontl Gaudat filemal el
.Class cai.all I} WebService (e €xtension éa.u 5l g 8L Y1
acniadl g3 5utaciadl Aol oy giny Do gl ghasill ugead 19
Liilema] el Lol asill s st e Lgdnle’ pSmag 52|
.Operations cldaall e Exposed Lpdlodl Gadas

Com i ypantio B Lglie o g < Limle 0B Tyl LS 13
iaus olaaslll oL eadll WebService i dilal aing . dadbondl @l
2 1aselll @uall el dladonl | @udll (o o @ .encoding ;1445 ¢ service
.EncodingStyle 4 ServiceStyle (enumerations) a.cudl ieile

i lodl Jlesiaal e aadaill £LlB 352 o (g L]
Exposed i &ladt got el tasMa 2 530 e Exposed y WebService




G5

alidas Ll dad Lgaotat yemas 3] simng ({ } alg2¥ J5la) Lo b
WebService iuils L} Lgwudi (93 Sl alia Y

<¢ anumeration s
ServiceStyle
RPC
Document ‘
Wrapped i

<<stereotypess << enumeration >

4 WebService EncodingService
!
J | setvice : ServiceStyle § Encoded
¢ |encoding:EncodingStyle § Literal
[ foct o b o
’ 3
! \\\
v| Tagged values

I P

[ o /
Stereofypes
‘ \

~ THClass must be stereotyped
as << WebServicex>. }

SR G el .

O R s il 8 Constraint

O i oy dadd (Dl -

- . Jall
dxiladl 2l pa das - ,

«WebService 9 Exposed (nieilad! L (S5 el pgline sl (V=) 03 Jom &
e daglid] sguat] g 2t il s g




R NEGUE BT FTUPNA:

T Agad! 7 3540 aa Jealt V-0
Working with the Meta-Model

Jem il e it Zas il o cuy g Layy citazill sd s aie
LTy e ol (g Y1 5o gl et 4 3baid Lgulien gt (Vo)
e Lo Lle zigedtl s gaio i G e olbisall 1w 2
g «Class yaially WebService ddiladl dadiyfig (ol ot 133y,
Lol LguTy ot el 3Mal oye nlugill g o tidy gyl il
2 Class iiuall ] iyl 55L8Y0 Uillas g 35 o) cale S dug
L el Zhgat puaie a3¥ usoll dnidll a8 20l
Jasll 2 meta-model 735 oill 735 b plle tan @55 @3 U alg
olie Jee g Lol aelsall Caypats el Zilad agiig . JoY!
caiin Lo Catal a8 o man telId e Sl cius gl dnlueddl 43

.Lg);S’WJLLLaS’\C,_AJM&thAE&:‘)L&M La;h.LmJC).&.A:v_ngLﬁ
ozea Bl Ja Y Asladl sus gl daiadtl Gt aelgd Caness

Lol hutas wty als Bliws ¥ suimgh] el 24 il gty b
|2 L ot et Lpeat L3 el ol 241 i iy« 5a]
b i iaalt 10 oot Lgdle o cany ital Lyl s yallalls ¢iauaal
| ottt o) i Lad] Zonlontl e da b L Lestont (i 2t (iaonstl B
b utangas Jamd dugd iyl 550 of Lgigaay (9 paltatl pa zlesa¥! U

| Lbiom igeal ) B sl Eoniail] 23 e by Loa yiny S350 |




Using a Profile_sgla.edt Jleadiut V-0
oy Lo yglall (L] Tuagss 1~ JEml & gigadll o pms
etall apply el Liils « Lubad , glall Jlaniad Jal 0 .WebService
laatiafinn Gl dajadl e
dadis g @yt poli (lgaa Lajon o Lo glas Gudad T oya
<<apply>> ipaladl Lliss o ulld 5 Jasiwd! jglall G Lajadl (a
(V=) @By JEaill 2 Jgras 5o Leso (eguadl 313l

<< profile >»
WebService

<< applayss

1
[ 3
L]
H
) ]
[}
| 3
i
|}
L

CMS

350 2 dllasiuly CMS u)-:.nem w,ﬁuw(v-‘?.) a2 J&=t
CMS (gt 3,3 allal

| e Lo sgtan Sudant Zasplall ol gl Ao iiadl] dad gl Jo Jantead ¥ ow

{ e Gl gitl yalal] oy 515Y1 et i (B Jpuan ol gl
Sls dguice Jlasid I ppa Le Lajo

fLEES}A%HBl‘MLQJ e el Guadaty ca® T Loy
(A=C) @) JE= il 2. fogpan ga laso (CMS (gl 5)1s)




ARERPOU RS FHPR

<< WebSevice »»
BlogFeedService

=< WabService »»

service = Document
encading = Literal

<< Exposed>> +getFeed() -Feed

il

2 BlogFeedService caiuall 1o WebService jglall juolic G uli(A-0) 05, J== b
CMS iqadl

caiwall WebService ddiladl anusd (A-0) @3 Je= &l 2 o0
¢Baoa oll 4B plat Bxposed dpdilodl ugusd oF Less .BlogFeedService
ol @il dayy @3 0By .capdl deus IMS e Lgus yu lecall I3 o
O i Leliall @F Coon cdlaa Dl Jou1s WebService Lodloell Layll
.enumerations 3y @443

1 2 posio JEody g Laad selally Golonll u@ll selay ol
ideally Liols Bxposed i &ladl 0¥ Jaat e 4 i€al zds ol
.WebService Lalsdl Jantion catio 2 534 40 getFeed()

Lolaal ae a3 W fa3lad A-o
Why Bother with Profiles?

obill e aall [ oy lbesiad e ygliall a gl 5311 il

962 clale culyyda daundl J] LaloYl Jlea of Laie lsag onaigl!
g1y sl 5 i 3o Tsll ol ¥ 5a 5t 5al s Loyl e e
Lo 3aY oo U s e gl Gl suciall Y1 e lilaws Yl
-l 3B Cog and ] L pals g daad jelhe Jaslow zhgad Jagond
9% e 8l iy Gl Juals 5 Catuall 3ot sl 31T 1) (imas
JUiess 550 & pos pyaliin gl sLa] pa elldy (352000 wylly Tasnll
&1 (J2EE ,4las Omondo Eclipse IDE plug-in jslaill 2%p j895 « 551




B3

il Celin W1 e dasdid Y 0l g0l ey sl Gle ddulat e
Gkl anls e @a i i g «(EJB 3.0 (J3) BB 3l

Lalaall yallatl Jie ciSladl sallall jas ode OMG daslsd
dalazea HLosl pglall cainy (JUM o e .CORBA 5 Lo ¥
(aad! HUs] Ly Slasie¥! e g Lol 50 o) TUnt 30 ol







O

Sad gl | ddvigud! Al b Aumi yhi el
A HISTORY OF UML

ot Lo aalgll el 230 o 3ol el 48 oy o
o lialy an e i J Ol B B De (Al 2 agl
sy Lgiinns) Aatizell do el bl oy Ly T Jowtiony sugall olal
L Lol puokal Luegia Lgia J52tg (mew)y jus Lgunnyg

2 ade ciles Lo el olima 6T 2 Ids Umd] a3 ol
asdad L ol e T uB ULl da gl glesy culumaydl 40204l
Lo el 35de iy (o Alyslo S e’ @y ¢ Ll Ly CByine cilisma o
ey 2. ) 231 ok (el g

ol sl d s all cly s daidl Hldiel @ 8y cda ot 59l
Latisel] i dadll lmgia s g8 sl oid ¢ lumua |yal ulioma ol
1) Jleataly @l e 13 e gl Leilio (e |piss i Laill
(AT A lad B3 Janiwy wiliic gamma (o 43T gune plEmg sauma dnliad
ole gama coles il eEaiy Lo eesbiatll J5 @l Ll dass
Jhaionl o] e chsima farited Lal Ll e Byeme gualydly allail
D 33T e gazs iar o oS putad 15153 iyl (s
sl 2 Joll sgandl ] A pgens alocai¥

<>




Y. gl Tndadll A elas

il pal oniied e 2 on pally Gl 2l a1 6T sy
Bl WS Il ol "method wars G ,dedf g ailes e JEain
Ivar ias,b g Grady Booch iz bty tatl cug o Sl o e Lcaluad
Vi e oy J==1 oles James Rumbaugh 45, b 9 Jacobson
Sy ald A lied ity cdy lola clyme p josdad 3y ds (St
erbexicall Lalen uly e Ll lgilen aas el iiealy caline
sia coilen Sl galye ] Lo led 2 egiiomail 5y o lilly ogs dalill
o < L LAl ljrayilly Lalll 5 galyetl sl 2 S0 culuomgil
gl o el 2 el s

OOAD jrzxgia (o danlg g A1 \-Z

gﬁL& erasaill g Jdill Seod Grady Booch disegia ciles
5,k of (Object-Oriented Analysis and Design (OOAD) d_ gull
iade oo sy entl gl iall sl s cug I ual 2y o Jen in Booch
il g Dot lg Bl (o yad collalades (o idie doniiad L) (yamia
albdee yrwg clas oft g cdlelantly euWLEHY)

Je= dny dngpaa ollalazel] oo ABLI Lo gamd] sda ciles Layy
pn aguilles olem iy ccaiually ol sl eyl IS5 (10 Juid]
L leaical oy Smas 3lly chas a Lt fie dapin sl culd egul do gama
2 egyan ob laso (Caliw ¥l oy col®all e Lalises #1551 duad
O-7) o3y =il

<>



S

Person
name

gethame{

f

isa

Guitarist : Guitar
instrument strumy)

play) &—hawsa—
Lo ! Ml g Blia T Caiay gl OOAD 2. Lagill jua)3 (V=g 0B JSi

oo Layp cadl Brewilly Lagally jrayill cagl ol Jtion | w2

2 cgdlpitnd Loyl Lositia i3 182 Uilene ol ¥l ooy sl 330l

cra i Jhexiaal LT ) (igasd! 210 Lagy Sl Lgie cilyy2midl

Losuie g 53891 gramandl (o Ly Calias LY Julaieal] m 3 Sl a3
samshl dacieddl 233 ooty oLBT c5SLaYN

OOSE je (Jd3 e Y-z
igaydl ion 1312 4 “imgiag Ivar Jacobson b= L 4y,
Object-Oriented Software Engineering (OOSE) d_o ¢! L5l
el g oLl ol caf 2 0y 0 &l e g Lgm
Glis Gles alusi ¥ ¥l sle wlly calma il 4o gl i il
JEo iy i g il ) Jlome 5l (e OOSE 2 ey 3 s 3

<>



Y,r ooyl G lLadll 33 elad

e LS 3land 2 dealad A alusia ¥l el cols dy (348
el dbsill md sas (e

Laie oles w3 aay cdads Lkl Lols OOSE (2= of

OOSE 2. Jaloeid] 73503 oolim wal . Linyl wencilly Jabowdl Usliie z3kad

LS i o OlEs g Hileatl culadle i el 2 dlaateall jga¥l (e

Al @i ] el Bl s Uil Lo (g5 Al entity ipiusal

sl pa Jelim ! gl oliles g ¢y eliblny sam

#1509l ola sus gl dindaill 4t )y uad G i Lt Ladn i o
Sl ozl ellalaie pa ols Jondy L8 ay calileall oy
(pobaat! Jusnatl

Jlentioaly ablaill (8wl Ludyo Caio gy el aged e g
iyl el Lo ailly cJelal ellalaie g JESY1) D] collalain
Bdai3 @3 B8] Gyl 2yt 02) agall 3o sl danluedll 3 2 Lo D
Ul alialaiks Ldads @by (el il Jnall 2_ eVl el lalaies
e gl ] 2 SLaay

5Laa¥ z3led s Linsl OOSE cald Wil (ool ilasils
e Al ¥l eVl dalin] Gk ol Sl ghged i LIVl
pls il Co i ooy LA LR aUIS oging ¢ all alladll 3low]
Lo allad el ylin ket 5al3 plasin ¥ ¥

Alasi o] el e cdatiel] gabedll sia (o e 021l
et Jlhess (Yo) <3y Jmidl ] 5Ll tOOSE &y capgiial (g1 ¥l
it il e e Lalisee culyustiy suo gl Laiiadll Lad ey e ual

<>




d__%t_n):y::_:\ ‘d ul_” 5y 5-5.”5 .:33"'” L“,__mf\‘d.xl_wy‘ YL A

il 5
Band
(P (et them to
A
« Slses>
Manager ‘
Pay them
some Money
o Request
Fanzine
Fans N o LR AR

¥ Lt ol g odheliny (pladiatiowe) caasls o i3as

OMT (3o Jd8 5 48 Adls| Y-

ey ccali N Lo lel (Booch) OOAD L8,k e @ {3]

e Lanly Ulodly calazin¥l els da i (Jacobson) OOSE 44y,
oilestl ol 2 augas James Rumbaugh sl 5 cadlalailly
Booch cillalaa @2 5 .0bject  Modeling  Technique (OMT)
Loseioadl) Lasitn 1B cra i igumms coles alislemlly CaliaSU
iy plall bl el sileally Calio Yl dalaiea e s ples wib (aguill
LS Lilal OMT ey ol uil .oylisl @y (80,3281 OMT




Y.+ fotom gt o lalll A el

(Fg @y il ) 1aih) Booch pe ciles

Guitarist

= instrument : Instrument
+getinstrument{) : Instrument

+szetinstrument{Instrument inst) : void
+play( ) : void

Guitarist

e e—————

5l psbaall dpawilly o el all Jguw dalain ] 1a (Y=g) By J&ad

OMT dialiai La J&o ga oilestly Cateall jua,d ol ey W s
iy Loanl sl tabase oll 3sa,3 OMT (gut ol wsia da 1301 )

Akt V0 (AN Vv (3o a7

YL Blgal ga o8 2 ples Ll @le ol Jeall Gl

baomga dymelia rlyidl Syma ol Lagys (inleilly Lo ciles wap)

izmgiag el galy enlhlge Lilomes dablall culus e Wl Ollon L2l
on 2l e ylas

Sl VAT L5112 sy 33 Jgmmd o Bgll ol digal

2 (430 Richard Mark Soley ps Lusila YLoail salatles Jacobson

Lall s oball dio g enlgn el T dd uegsly o« Joddl e 5510 dal

e oles (Aazil oln sie . daleill Byls rgyond d g gy < Aniiad

Gbe T s ggbaw Ale 3L e Byall 2 Eodait] el ol Lagd

o Y ALl e wBg delitae o delube ciles s W9y

<>




¢zl pls e s (€] (Rational Software Corporation 4 &
Li)lae Y o0 (sube YO Lt it dfmanss yod sl sls calss
IBM g Microsoft Jis iBLI peal,dl datlaay

M€ @i 455 Jacobson ¢ Soley Lail ¢ gl i5tatesmyg
OMG 2. glaial jyuiand pgigens coads « Jladl 2o ot yll Gnporgill
By dadh egia Julall Glemg . uulid Hline jaglat dilesns| colisaninY
L Ll OMG coles . Loa by Lega pLain W1 eI ¢yy&u ot
e (Sl il e the ekl Talai¥l oo dume JEmdy ga 0 (uplia
Ll L] ] ol s Lgelatind OMG sl (oo g pusa Joc
San Jose iua 2 Tandem Computer s, & daliiay Lol ® dalad
G e P of ey oo €o Ly yiinm 4By ¢ Ly salen,
Jo 1,52 T oy Ggabaill ol (3yghauSl Langg plaan Yl
Ol uBy Lgd nomomall se (e )3l joedB W (€ dogiae 2l gl
e fasacin 53681 Calnll o [yEals ,a¥ @3 s Ll platay]
|p2Lis| a8 ]y il a8l sbomg] ¥ e ol plaia Y]
s Lay Ly pag Ly Lol (g 2 RS gy pate b ]
osin Ll god [l pLaia W a3 iy (Golal

Ali2 | e Alf el Mary Loomis jag! ole el U al

2 Tpne cilesy (Hewlett-Packard 2. 2ol i ute (6ol il (2]
st il (le cilen OMT Lemgil 3 y5bal] ehyiend] Syt sl Gy
s ey gy 1AL ot ot LT e e Lay L)
520 bl 5 ¥ 48,301 20 anga ol el S5 65| (g le cue llatil
e DL (T Jgo 20a LaBlia e 5yl Bt ey o Lo L3las!

<>




Yo s gl i daidl 23 la

gl ol Banis JEm b Gle Lol @i HlEs 13 L of ¢ LS Laatiel
B g dnded A poelal LayEs uadd ples A
Jox 2 OMG ey 0B g 3] 3] OMG ay et giudl s
el Gl cd g lall Ll o iady (e daty c Sl orcadlind|
S g A el 3] M Jgo gl aal 0¥ ol
rl e gLl 38l
ek slima slag¥ c Bl Gl @
obeadl el jagladd Lwlydll OMG wildes Jlonial Golologe o
ksl

B

Uazitl el cie Ui Laaoie Dylo] dagead! Caloadl ulls ciles
et Fealial Lgililee da 38 cdeat ol 13 OMG cuiles bl
ol OMG 0 of .4ilenng CORBA o 5 pn oualkid gk (ilEs
Leale 035m0 O ooy b cdualid jolan puglat Jie sd o7 <Lak
cele paioma 5150 o il 3T 09 cra o gl Ao liadll AR culiio 5
e Y s i ki Slne sl (Al (uy Gle g coimeitlss
OMG T ¢ 8y g Sutsir A )T (g0 i Juemaidl]

o5 JLETYT el £ LAT cm s . Lo S daciy OMG cilen pyem!
Tl Lo Leaalial Loilidec L Lo gomd| el o gl aaf
Slllte 1385 bty OMG coald «Lolee iiyle Lasbins disas Lisd
L e dag ally Cllatie g o Ls cameal S Otuebiall ] Ll
Lo Ll e slemnl Jhun| g biall Ao il (s sam sl o iuel
bl el @ ol Lass e

<>




G

b\;&‘WQL&LﬂOMGM\ NAAY o niie 2

sy B BN ol g bl Ao el il Ypiie Loy s
oLl il 391 o as 3 pdh ¢ Ablie 150, V) J3B (o0 ot
VARY o/ yaatmcn 2 L Laleml Llantl gl ol el all el by

Glia les pent cicwlEl s il i alawlse OMG @ dn lede
3 frens OMG ), wad L3 Fonall ¥l 5Lasly Gumlans Aleniie
Rational igs, i)l ciles 2at csusghl i dedl Gl @il il
lbigd 3o ulyn il sl e eogbly ot Software Corporation
gl d kel a1 (g lomtll sl

Jacobson ;e J 5= cads 4% Rational Software des i cusldy
AN £ [Baim YL (39 yall) elan J€a iy Rumbaugh 5 Booch;
OMG Hloae pgli 2 culaal wll e Leeis iSs cwand 03 coleny
ol L yie lisolsa 3o comelly el J1 LYl ¢kl
3m i aloll L teill ad cnam Y. Lo Ao iiad A o] oy Lo
cda sl g gead et cilea il e clBun Yl el gaTy el gia Rational
ENRRUERRRTTE T ILTPO-§ BN PLje-S

13 e gl o lieall sparen 1 ¢ Locel Uiy o)l L3l
e Ja ol cLas Rational 5 OMG i s-dls fuo Lol 5o gl on el
A3 el wull Galyrel g wlliny watg Les wus el sla] OMG
i ciles ai Jamf eamd SUML i slomtl] Ladtal) Uislew doipesies|
OMG ceal® ¢ dgenitll Gusalen Jo ol (o il o 1ot duans dulgs

(32ge Hlanky

<>



Yo sas sl dninedll A les

CUML fubamll adhald il d ddysaidl Baall Giams 3929 09

UML e o¥L Jolia 93 g5alLs Rational plis| OMG caellacal o458

o crmas « Lia e (4 iy Jooiall 1 i) L casatl Hlads

el ity ¢ Lin Eomgide Liolsd Lariad 33 s planis OMG i
JUML 3ot gl el 230 Loy Lguanas

>

UML il pelid] casall jladi(bmz) 0d) Jsad

Ziall Lo g Rational cils 437 Lelift amtiel «cadiew <3 aa
g sl 31D oo Ty B gkl T el 4} ciliuo e gty
ixledl 3157 o Rational Rose 3laf cudles &gy «Rational 2- UML
O el il Gonng 353 @) ¢ iiuaadl 2 byl ull 2 dpn b 2]
oltl o easliie ] oo UML @aully L aol gl aritadll 30 o
Bl ygpme pe el By . Rational is= )by UML @l day 31 0y g pelientes
A e yaes] oW Caytang clale by ge dibala el Caglalt wlli o
o iy dEmlad euli® slise o8 UML oL Jladl 20 creplell oo BUL
OMG i&n il dyle

~

Uil a1 ezt asaad e biaall il 5 @330 Lo

Lt yuglad o5 Lo culona sutal sl iy Ctaidll 251 ceaiiads 3

i_sgs Rumbaugh o Booch g Jacobson (2 e &lwo¥! Leal ol 43

<>




Rt

Lt Lelentl e gamdl ool ] gl ¥ o esd 5 s
‘(O-G) ‘Q:ﬂ_) Jes il 2 yogprn b Legs (UML 2.0 cullalaze

UML 2.0 Diagram types

Use Gase

" DOSE! __

A\

Sequence
State Machine |

OMT/
Rumbaugh

/7~ Brought about by
the adoption of
best practices from
accross many other
~ approches

Lol Less L) cliyball Leadl e susm sl T dleil] 43) 5Ly @F wBl (07) o3 S
Craxasall ] LYl OMT 3 OOAD  OOSE (ye 5iuatie ciliidl dad
eladl] dadedd el gal Godien Jundl oLady 6> cbaayl

Component

Composite Structure

Packape

Communication

Activity

Interaction Overview

Timing

Deployment

i

G lzmaydl Laiield B ga Luzmglia T OF Giay 1089 smayul! @laidl]

<>




Y. bt sl o lad A el

bl besnal pativy (S 5uuad] cibimgill e Lo gidag i pa (503 oo
Ly dte il S ol Eon el 28 pe Bulgills gy oIl T oo ¢Liben




aal Al

— Flanagan D., McLaughlin B., 2004. Java 5 Tiger: A Developer's
Notebook, (1% Edition), O'Reilly.

— Freeman E., Freeman E., Sierra K., Bates B., 2004. Head First
Design Patterns, (1% Edition), O'Reilly.

— Hamilton K. and Miles R., 2006. Learning UML 2.0, O’Reilly.

— Helm E., Johnson R., Vlissides R. and Gamma J.M., 2002. Design
Patterns: Elements of Reusable Object-Oriented Software
(3" Edition) Addison-Wesley.

— David Flanagan, Java in a Nutshell, (3" Edition), O'Reilly.

— Robert C. Martin, 2002. Agile Software Development, Prentice
Hall.

— Scott Oaks, Henry Wong, 2004. Java Threads, (3 Edition),
OReilly.







Abstract Classes
Abstraction

Access specifier
Access to a package
Actions

Activation Bars
Activity Diagram
Activity final node
Activity Frame
Actor

Administrator
Aggregation Relationship
Agile Methods
Alternative Notation
Ambiguity
Annotations

Anonymous Participant

5kl Calin Yl
oo y ol

Jgosll suza
Lajo ] Sy ol
Il

dacdaitt esMdatiian
dolZiddl dalndea
daliss Lolgh sutde
Ll |
prfiaa ¢ Jios
th.\.n

ezl £33Le
RN
ol eyl

esbiaa WA

‘n.uY1 Jogoma ulyliia




Yo simgdl Ta el 1) ela

Argument

Artifacts

Assembly Connectors
Association
Association Classes
Asynchronous
Attribute properties

Author Credentials Database

Ball and Sockets Notation
Base Classes

Binding Class Templates
Black-Box Component View
Blog

Blog Entry

Blogger

Blueprint

Business Process Management (BPM)

Business to Business

Capture

Chain of Responsibility (COR)
Children Classes

Class Attributes

Class Behaviors

Class Invariants

b Al o

i Uda oY1l Y1
aee=id! danl g
issf,all

A PO TR SR

et esliln suels

sl p 3y &l G5

Tl Calia Y|

gl Caliem ¥ day,

ol 39l Goaiall jslais
2yl

s gt

L9l avtietiiea

sy sl

Jlee cildac 5y1af

RN P,

&

eal
Agdghed! ek
LYl Calis Y
Canall ailas
vaiwall ealigs ol

Al 2guB cabsll colgd




Sl lleaall A:-_tﬁ

Class Loader

Classes

Classes Diagram

Collaboration

Communication Diagram
Communication Lines

Component

Component-Oriented Software Development
Components Diagram

Composite property

Composite State

Composite Structure Diagram
Composition Relationship

Computer Aided Systems Engineering (CASE)
Concrete Classes

Concurrence

Configuration

Confusion

Connectors

Constraints

Constructor

Content Management System (CMS)

Context Sensitive

Debugging

Caiall Joma

alis Y
calio Y dalaes
Oglard!

Jla¥l dalasea
Jlai¥ do glase

=l

don il gt al ]y pla
elissatl dalasea
et 55 5l

L e Ul

o el dalaies
oyl 3Ye
ceilondl sae ey Ledai¥ dwnia
Lugall! Calis Yl

Gyl 3

Pagdl cales
oulatyl

VRPN

S gudl!

PR PRVEAY

=] 3)la] allas
Sleally AT

bm.a:.”

—<>



Yo basmgll o eidl 21 @lad

Decision

Declaration

Default

Delegation

Delegation Connectors
Dependency
Deployment Descriptions
Deployment Diagram
Derived Classes
Description

Design Patterns
Development view
Doc-Style Tags

Drives

Dropped Title Box Technique

Elements Visibility
Embedded Systems
Encapsulation

Envent Handler

Event Listener

Exact Time Measurements
Executable

Expansion Regions
Expression Language

Extend Relationship

Jl®

e el 5T g el
SSEE (s Y]
gl

wagsdill daalg

il

oLEaYl cildwslge

LAY dalades

Gndll caliaY

o gl

(sl Jo Las ]

skl jslaia

daa il L350 5 Law o

o3l geall

padse il ol piall Boutien L8

o biadl 335,

Lol of Luugyall Lalai¥
ilesslt ccadanll
LINEN | NP

St paieal
aaall cogll unlia
Apand) ilis

gl 3lalia
JURRIEH

gl BBhe




cilallocall cud

Extensions

Feedback
Flowchart
Forks

Form

Formal modeling language

Fully-Scoped Name

Generalization Relationship

Generalized

Generic

Guard Condition

Implementation Reuse
Import a package
Include Relationship
Included Cases
Incoming Edge

Informal modeling language

Inheritance
Initial node
Inline
Instance

Instantiation

L_,..d_"i.:_u_ll‘)" Jalaze (|

3 yLaiea

EEPUPIU LB PEIVE{PERFY
Jalesdl gl el

encd] Be

Tl yondl oy

3 yadll Jleaiud sale]
iy Syl
Croaaid) 25)al
iaail] ¥t

f-\_g..@t JL:..u.d

TPV FOPS PPEL JER

i1

Golol sude

L&,L;.b (e
s cchuall Jia




Yo sasmpll daliadlt i ol

Interaction Overview Diagram
Interfaces

Internal Structure

Internal Transitions
Interoperable

Interrupting an activity
Interruption Regions
Invariants

[talic Style

[terative Method

Java Collection

Joins

Library

Lifecycle

List, Data Structure
Logger

Logical Analyzer
Logical view

Login

Macro
Map, Data Structure
Message Arrows

Message Signature

Je il jatle dalaies
culgalgdl

PEES U PP
FER Y RERNEY
g Lo Janll L3
dolds yalyiel
wolyie W Glalia

ol gl

Hlisal) layy! dasd
Ly 5yt L pall

il s (lala 2 Ao gemnl]
S PR IEN PR

eyl Ll
Sl 350

ol JEmus a3l
Mot Jazea
ilota jslaie

f-Ue'a.}.U Jga !

gyl

il S il 3l
I PV

e, i3

<>



loelbriall Q.;i

Meta-model

Method

Method body

Model-Driven Architecture (MDA)
Modeling System Workflows
Module

Multiplicity

Multi-tier

Mutual exclusive

Namespace
Navigability

Nested Messages
Node

Not unique property
Notation

Notes

null

Object Constraint Language
Object Identity

Object Modeling Group (OMG)
Object Modeling Technique
Object Oriented

Object Oriented Analysis and Design (OOAD)

Object Oriented Programming Language

z3gedll =3 a0

4y plall

idyplatl @ ius

zgelly aabldll 4y 5lens
el Jae colabuad do il
HEENN)

Al

el dall suate

Jakall s Ladyl

sl plins

Mol o Hialdl
Lot ) of aa ! J5key )
aall

30,8y 55l

Seast

coladaid] ceallas MU
Lagiall Loyal!

oSE g i
Siles igga

LBl o daill de guzes
olslenll il Laa

o il 25

dox gl Ll doma yo B3

<>



Y. Sosm gl D dueill 41 elad

Object Oriented Software Engineering (OOSE) o gull 1u5len cilizms yulf dviin

Objects Diagram cUAleat] dalazes
Operation parameters ilaatl enlla cug T lyual )b
Operation return type Lleall glany] g4
Operation Signature ideall a8 g5
Operation view iddaadl yolaia
Ordered property P Pt | - WP
Outgoing Edge zo> oleua
@
Package Visibility Rpajamdl 13,1
Packages Diagram \a')‘;.._ﬂ dalazes
Parallel S5 (P}
Parent Classes Ja¥l calio Y
Participant Creation abyldie £ LS|
Participant Destruction IHlde aua
Participant State-Line Hlad! Als das
Participants D=Ll
Partitions il el e &5 el
Path or Edge oleadl
Patterns dolas ¥
Physical view (galLl sl
Platform Independent Models (PIM) Laill e S zabedld
Platform Specific Models (PSM) Laill 3201 zlel!
Ports Sabald
Postcondition S Lo, Al
Precondition Gk do 831

<>



Sl llasall cud

Primitive Data Type
Private Visibility
Profiles

Programming Language
Protected Visibility
Protocol State Machine
Provided Interface
Pseudostate

Public Visibility

Read Only property
Real Time Systems

Realization, Implementation

Really Simple Syndication (RSS)

Receiving Signals
Recurrence

Redefine property
Redundancy

Regular Expressions
Relationships

Relative Time Indicators
Remote Machine Invocation
Required Interface
Requirements

Return Message

resbaal slily 53
Lol 23,1
Jolagydl  yallal
dxa s dal

el 235,11

U Ul Jg&ng39 3
5l gl gl

Ul

Faladl iy 1

dod@ 3¢ yal &3ee
i ypall Ledaill

s paddl Llies ¢ 3udmnll ¢ Glonl]
coy il e LAY daslie Lans

el LaY! Yl

AN sle ¥ g ygul
caspaidf sale] §5ue
O HLERT kgl
Lebanil! yolal

eulBMal

Leeeadl B0l @l pdiga
I 1 e Jleas!
idlanl | Zganl ol

eoldlanl]

ol Al




Y.+ Bamgll Lo Jlailh 32} eled

Scalable

Semantic

Sending Signals
Sequence Diagram
Sequence Fragment Operators
Sequence Fragments
Signals

Simplification

Singleton Design Pattern
Sketch

Software Development Process
Source File

Source State

Specialized

Standard

State Internal Behavior
State Machine Diagram
State Transition Diagram
States

Static

Stereotypes

String

Subclasses

Subset property

Substate

LBl 3a0aTe
Nl

LY Ja)
C,\l:cdi dalazes

g8 et olides
@l::d\ (iLu.IBT
CEREN

daceacll

a1t S s daed
sV eperatl]
zeb ! yaslal ddae
oall calld
BRVEVRIIEN
Lialinil]

olandl ¢ uliald
g_\:‘-l.ﬂi Ul gl
Y Ul dalosea
Iy Ut dalaes
‘L.:J}'\JH-H

ool

KRR

gl el

fie yalt Calia !

Lue yall Ao gamnll 85w
iae yb Al




Subsystem
Super Classes
Synchronous

System Boundaries

Tagged values

Target State

Technical Support Process
Templates

Threads

Tightly couple

Time Events

Timing Constraint Format
Timing Constraints
Timing Diagram
Top-Level Sequence Diagram
Transition
Transition-Oriented View

Trigger

UML Tools Variations

Unified Modeling Language (UML)
Union Property

Unique property

Update

Use Case view

= e
Ladl Calis Y
el

Y’:Uéi” D gl

Zaselll @il

Caaa Ul

2 e eles

gl

ULl

alemaly 13151

el &ty

el gl i
Loidgull ol uia3dl 3guall
Cadgill dalasa

Ssiedl e gl dalaies
Syl

ammgll G jglail
feslt ¢ lall

s gkl Ao e idl 23] euf gl culadlus|
oom | dnctal) 233

MadW 53

5312l 33a

&gl

fa‘q.':;u.u‘ e Dl nga.m' r




Yo Boim gl LonJaill 23 @by

Use Cases Diagram

User Interface

Verbosity
Views of Models

void

Waterfall Method

White-Box Component View

r-x\_.\.%ﬁuu}" ¥l dalaa
P..L.i-:u.ull igals

algu¥l
Gan,m S5 ol elsglata

il ppaan Ll g5

Oyl (¥l Baaiall jelaie




EAPPRNTETEY-

-
YAV o)) caaladl g+
> -
YA cilpdlstl jos iadle <<=
o -

YV el dlsdl yuas ade 0

Y4y (Yot
_\+i -
VY (i ) el yglaidl g
...A -

. Agile Software Development
Yy
-C -
Y44  CORBA
-F -
Y44 . EJB
. - -
cida il catl wll [afl s inline
AR

H# -
WY et Dl (Bl ) #
_) -

40 ¢l Gustadt Lals2¥D O
th.\_g-aﬂ (J\:Ja.aﬁ:
MV i lidl eud 2
VY daall @5_93.%
Gy 8y Eaa Oy gee HLladd
Y10 (gudf Jal€s el
_] —_
(o d! al @YD T
W edarl gl Sle enbisuatl]
Ve ¢ pondl dog i
_} -
VEA ¢ 39uall (Lo siall Ll 331 {}

——t -

WY iyt L, (Guls 33 ~

YAA oV Ve cisladl gl -




Yo sl el dR) b

Vet ¢apaatl) BMay
W e alyie W Glhlia jalyael
_T -
« (BPM) Jlae¥l cilibae 3,04 el gaf
v
bl aloai
Yoo el 3guiin
Yoo ceeadll Jalse
Yoo S)AA (bl dalaies 2.
- -
5 ygan
Vot layicayd
YU cuaall el
Yo clelilaw Y Lgilgal nii
YUY e llao W Lgileal s
TYL VA celusY
B[S SR S PN SOOI PV
aLEJJaii
YW (el dalada B
YY) cicayll Lasgd
YEA Ul and LasYl
YOV el el ga¥
You ¢ Lgin el
YA Lgale iadall el it
YOV (lajiayd

Y. u;tbgé\_u ).gla.i'“

<>

.y -
Y4A. J2EE
Ya4 . JUnit
‘M -

zgeddl Z3g00 ] Iail meta-model
Model-Driven-Architectures,
Yo (MDA

-0 -
OCL .Object Constraint Language
OMG (Object Management Group
colemdl yed il I il OCL
P -
Platform Independent Model, PIM
Vo

¢ Platform Specific Model, PSM
i1
...l -

A dalialt dabases 25 L8] Jlass
AY :2.;.3;:9_‘:..!41.&3 sle il
skl i el 230 Mot

Y cg_‘jiﬁuuafé
A\ czt.‘v_m)g iales
A\ t?ﬁ\)&&.&ub&
AY VY oLl s
Vo Jlaarwl sale|
0 (<> BN alls

Y4 GQLBB&J»LJ




Cile gu ol LA

VoA e slewd

VEY ciua yall of sl Lol

WY el sl

Y desl il calise Yl

VEY Ldadl of (b JaY

WWo lgiy dgadll

Vo cabio Yl cadasll

180 cilivn Wy s gall

1V0—) 4 L pualiad 295,41

VET—ITE ¢ L Bl

=YY (L Ll sl
Y

104 (WVE gl i ealt

YAY YIA cLgla ¥ Lalul

T LY Laladl culga gl

=Yool AYY g ta¥ al gl
YAY ¢VOA

Yoo caligeall i)

ot Gl il dlaia Legrens

RV W PP

YA lgde Lidas il

PYr—111 ot v d clguailas

Ve Lghy presmdl d33ke

B i co ol A BYe
YVY

VAV — VY ¢ lghy ueaid] 28

Y Olaadl aliw e
YOV (3ude 2 3)sdiie
cge!
YAV VY0 il mgud
VAS=YAY AV (il g
Vo g ghl doglasll
LB e JEm iy g ol
Ve (auanidl £8Me jua,)
Llina (e & e
(orao il L 3Me 3 1ay3)
14
YT () el day,
peeaddl g
VY el ¥ &l
0V ¢alazia ¥ Ul Bl
ol e) il aeg
0) ¢ (S paniari>>
LY (Jlat¥l gl le
YA Ul doghade e
St ] L] il Ly
A (dabi sl
Yo coWE ony
AN cones Ll o
callabazelf el iie 3 il Sl Y
b eV—Y ¥ Calia Y
YVY gt




(AR NP EFEWETIE PN

YYA ¢ lgaaad S Jaus L5000
YYY lajaays
dolas¥l el 1B (dolas¥|
Ja¥i
VEY ccBlio Y
OV calusein¥l c¥is
VY R )
104 (Caliod
1Yo cenbilaalt
el
Yol ciuelilain¥ el ga¥ o
1Yo alia Wi o
TVA ahomdl oy
YAA—TAY celipend] oy
V0 ¢yl
A cdoldid] daladea 18yl
AV cendh gt
YAA=YAY YA (yelanll
Looandl
(not unique oy sd s ia wll
'Y
V14 cunique 3,8 Lol
V Y+ cordered iS5y Liwall
Yo cdaylgdl Jle
WA palilazl
eullaa MU ] il cenladasdt

<>

Ve YT ¢ L sl AN dBMe

VEV-VEY (lgin Byl d3Me

RS AP RS TPV PPN

VLV (lang®

V20 lgd 3 poeill (g gTiean

Y4 caliessdl & ylaa

V8 AWV (algmaly A3y0h

TYA=YTA Aafll Lglem
10E=184 (AYY (ol calinY
VY (Jlae Y

AL Lgin ) el colifleall

AV < Lgin calenll o e
Jlaa ¥

Va i3l g

Ve cdalial daladea 2

ALIVES QNS DPRc EN
olaY!

W calema s Gyual] calia Y
ol 5231

YV Vil pomdt dogy i L]

VEA cagall {}

YW oceldleell << >>
YV ¢ Lguatd Dl ya 30U JLEDY]
FEY=TYY YTV ceWlanyl

Yo+ (Lgin el yLad

A X AP P EQRVIREN -]




ke g gl LBl

Ladld Lipuns Lahan of Lo eulid
YA (g
Y40 (108 cculgadsll
Tslalt
YYY (<<access>>
YAy <<apply>>
Yov (val (<Zartifact>>
YAY  <<component>>
YA (<<executable>>

<<LexecutionEnvironment>>>
Y

YA <<file>>

74 <<Zform=>

Y4 (<library>>

¥+ <<manifest>>

¥4\ <<realization>>

Y4 <<source>>

YAY (<<subsystem>>

YA <<utility>>

Y00 VY ¢ fiadjua s
TYo (FYY eyl

YYY cilalsadl

VEA cige yall

YEV (il

YYY cidadall

Yio cidatadt Leavianl

(el
Y80 couanll
VEV=YEY (Calia ¥ o
04—0T taladeii¥l el oy
Ve ccadandt
e Land]
—YV0o (lgin Jluad] dalates (L)
Yy
VAY (o y e cr Lgaddads
Vet ag)lsie Jemdn Laluan
Ve cigiaydl Lasgsd
VL0 iy gl
VY e lgladlg)
il
VA iyl Jlaa¥l
YYY Lilgia Pl
VA (daliill dalades 2 alga
VEY ezl g
ARl L RPN WA PR |
VA Lgla Y Rasell] quall
YUV Lgda Y albal]
YAV cuaas ealedds oLasy
YAV (Lg dagye Bga]
YAY ¢ Lajua )
Yar allllie




Yo 5oom gl dan et Za b3

VYA (YY) cddadota

Y el e

L VPP-SARTL Y I, VR L

\RR?

YAY odoydd Lad le i

YVY (el pnsoe sleaius
WA bl dalases 2

VAY lgansmid Al egeodl

YAY ciialpall Joley il

VAY il

VA© ¢ Lgadyl

VAT (g o ol Ly

NATVVAL el . 2

YYY (1A
VAT codyladl ety sLany
YA (ool dalnies 2

YYY (lajuays

YYY ouas Il

TYV ccbaa Uls

Vit (Ao ladl Lgsm sl
VEY cpalpdi 2

VeA ghialaia

YYY cdbadill el
FAY=T) - caanl!

T4 pralyall 2 LI Lewiul
YYO—YYY (,al Laja ol
YYO (Y14 (¥4 ¢ Lgin culeadll
YYY il La ol

WY ezl i
AASRPIES EP U PO

YIY (YN Waa,

YYY b 5,

cJlat¥l datazes il fontl Jilo YAV o la polie L3,

YVA YV LS cla¥l clind
VAV ¢ dzal il yud J5le YYV calazia¥l el qulan
Lol g, FAV VY il e

Yoy (YAA coulipemtl datadea 2 cJadd zya ol Jsass iles Gunbid]
AWV dabiall dalaiee 2 Ao

) S M o daie 2 VA=YE (VY cdaliill dalaies gand!
Yvo Jilew 1
alpally ahodt ] kil (dp )l YYY g yad crllatael
FYY ol 3fpucieat 2850a) Yo Jlatd) dolaine 2

<>



eile o gl LBLEES

FES A I N VY IR =y U A |
alina ¥l cr
NG BT TP
IYe Vo f cenldaad!
110=)+ 4 ¢ Lgols 33,1
VYV cealogddl
1Yo Lalyialyb
WYY sl
I lgelas] g3
VY cdal St da baka B culyl, 3
YA—YL
104 (1TE (ulgall
WY—ive lasiy
We Ty ¢ Slgall
dguatl
YEY e}l 3guall
TAY allatfi 2
Calua U
VEV ccabin N dalades 2
VY calSlest] daloea 2
Y (AL (bl
AT e Lglan Y e gl
VU ¢ Lgi dasl g,
18 (AL ¢ Lajse,d
YAA=YAY lgiglas
AV edalid M3 Lgilla s

<>

V1o~ 4 (aliuo¥l juwliad
PV ¢ psmdl puoliad
VTE cculdaoall
YA (pabims ankies allad cLelull
V4= ccdlin W o il i)
VY celiilentl dayy s
WYY VT o alileasdl i
W ol i
VEA LaaOU Ly gl
VEA ciBeeall dog il
ENE==wA]
VA cdoladl datnies 2
AY . saudt Ll Adey
V) da il Dales 5 yguall
cilgbeall J] St 3 dalt
YY calimeydl jashand Agile 3 ,lall
VAR EPNAT
Y0 e Lgin Jlas¥l
YUY claia,s
Y18 ¢ Lgdhiia
ol ¥ oo caladhall
WA sl a0l Calus Y

V e+ tb.u::ﬁ.”

YVYY ¢ 13 c;«,g&_)l”

panatll J] 5l «eent




Y+ e gl da dadl AR el

el cilgalsll (3ygoedl
YAV (CalisSUS
YAY (alipen.
dolaiee ] 831 bWl da bzt
Lol
T
YEV (i Ll
R PN Iy
o L g I dalades
Enpwmy
Ve edoliill dalades 2
ULl
e Syl oY Jean
VAT daf 3l
A RTENE=SPWA L Fr P
RIE LAY
ol daladea 2.

e L3l o5l
YAy ceMeladt

VAV ¢ atsiasiy @l

(eyadtd X pdol il 5a )i
14

"

Yo cqn.g.'.l:m_w.!
oLl
YYY ceulbolazed! Lgus yat

<>

B R B
UV Ul dalades

WY1V ¢ lgao cudlgalt dayy

Vo) g caluoYidade

At ¢ adl oo poea g S e

(ol it il yime g M ks
AY

ol datads 2 ongnliess
WY

110 @l U ggoms
Ab (Jlae ¥l iy yen
TVA g ied o 1ad! Lelesus
110 el Uggma liilell
A cbmulénua___u!aﬂ L4
plusiadl e¥ls J) il ¢ osbdlanlt
Yo cilgalll gsusssll
Lo B (Al
PN ST
Vi cLgdypa3
TY ol
LY (pludein ¥ loy dladi e
Y0 (Jsale g amse
3audand!
J—feantl cansaalt culdaadl
A cclgagaily
obblentt ] Hdast cedbatl




ale gl oll il i

—YAY (YA (el oYL L lhe
Y44
Y¥ (lalslia
Yol pawl Gadiwell Laelaia
Yo ¥l Gauialls Loy slaia
YAY (e b alks
R PSR PIESU
YAy (Lgilegals
Yo ¢cullas UL
de grall ailgall ] dait celatt]
Kbl
YA« (YA bl SU
Yo Y caligsaall _
Y44 (Wlodl i ¢ o gl
VA oLl dalbades «culaingl
oaibaddt 1 Il el il
oSl gl dataies 2
1A
1Y ableasl!
VY cenllaliad
ARARARI NI
dabada Jals Lajlens o
AY cdaliit!
Ao gl
\& =L45343
VY ¢ e

YV YA Sl dolniea 2
i
W bl dataes 2
WA lgin Sl Jlay)
Y41 (ol
VAT L opants
140 (sl dase
VY4 ceadgill dalasa 2
Y4V (lgeulas
¥ Ll
YL Ul das
Yot (Jeladl Lotele dalone 2
VYV cealobdl of enlucidd|
YYV (YYL ;aLE.LL:il
YA+ YV o pallatl
YAV Llleail
YAy ¢ Lgws bl
YAY «lgg® sguall
Yar lajlas)
Y8 cduld Ll
YaA o Ldleatiad G
Y. el
YA lgde Gdall bbbl
Voo clalie Y Laylea)




Yo oo gl daitailt 285 ol

VAT OVAY pLad] Ulay ¢ el AV coaleat] Dl yois
T - AV clgila y3ea g LMo
ol alud] g5 W palue! sblie
Yot calt A Ve lgule
Y*Y « assert Vzdledl
Y+% « break VA L ailyelsiaga cullalasedl
Y+¢{ ¢« loop Yo — YV o Lgilyglaia
Y+i ¢ neg dadades oyl cida il L=l l
Y+t . opt YA — Y14 (i L ]
Y+t ¢ par ENPESPL
Yo¥ ¢ ref V) o cCaiiall Loladf dgal gl
Y+t ¢ region Vot (laiea,d
RSP ISP B | DV S R 7Y cYOA— 108 (AYY ccali oS
Vool puemiss - YA
Sllalasell ool ywey3 ] et (&gl YAY olipes ol
YA cabidladly Has e alyralybldt Gl sl cellag ol
— - gl
YOV ¢ YYY (AW Uls JyEogTgp do tade @ 1 _ajdl lu oY1
At ooilesdl bl A dalaat]
- - WY ol dalades 22
el YYY cdd Bubs ulie
VAT (aut U, YYY odd o pige
VAQ ¢ peand iyl - -
Y ccliiayd Vol ¢ 3lanl! dadhe jlof

cllatade | el ey sasdant Ay lusn¥l Loy slall ¢ gyl
WY et iyt o YV malpl




cile g gl Caliies

YV cdaglgnll le ebiaael!
Vi Ll pondl dog
VEA a3 {} Lulg2Y
ciban ydma g WIS daEn) Ganlyd]
Ao i (Jaal
¢ Gylsal) JLan¥) 1yl
VA el
(popamd daulgy) usdlly 3yl
Yoo YAV
X ol
c(&lam) cod il dalais 2.
Y4
casell 39y e il Glygl dtabla
Y13
cho g doglass
(elen ) alh) Gl Yl ony
)T
(Jleat¥h el yleae) diadl o
1o
VN ¢ (aalgy) enbislentt o
dofy)) cpsml—atl gy
Yo4 o (Jlasyl
ol ia) Byl Yo iy da s
N STAPRCICY
O Ll 3ol oy ban
A

<>

MY clgajadl 5,40~
YAA VVE cds il agg,l (-
YAV V) cdaladl 45,0 o+
Vo8 YV cenladlall (<>
4% (Bl 2 L giis of sueci
YoV e lidawsW ol gaY
gl
YAV (VY0 ¢ Agagll agud
=AY AA ) eg
VAQ
Ve g sll doglasdl
(L) oYL dayy
YYY
T | 37y P VI || PR
VEY « (caluaY
YL 230)5) @uanil g
SRTRNECIRY
YAt allall 2 syl agu
VoA el e e
33e) o s
0 (S g pati>>
LY ¢ Jlat¥) doglas le
Y4 Blad) doslas le
b abladle (O Luls3Y)
40 oLl el yal,

P-I.

[1 ol ga¥




Yo s gl Taiedi) i) @lad

108 ccilgalyll

YAt (3393ll cilgalsl!
s wbleall 8l L) il

Vo ((aapamdl Lalin
sude) JawWlol 3l il yiw

AY (el ol ale i
Lelo3dh Yoo Julasiewa

VY cdoliitl s

Voo Jlaal

YYo (el

VO (VY (xad
VO VY calylyB
YA ¢ (Ldbanll culgand gl) (uida
YUY ((Ee) cagae
Olgagae Hlilads
VWY ¢ o nll el 2,
VYT cdgdeatl a2
Oxipa 3y pEme Olsgee oliladsy
Y10 (gull Jalem oYl
~YAY 10t (V10 (dol ¥l un s
YAA
YA oabadl UM oya
VoY (3ol Blia¥ly o
el L Jleaiolss o7 qpasald
Yo ciamell

oo sl bl Sl s dag las
Y471 (Yvo

Ve (enhlae) g ga doglas

YVe caibisuald pa danly

day sl eoddan s
coda Gl cnss L Sl
YA

(ot g1 Lglintiy el pa 3,500
N

3Uiaa 3,515
YY0 ¢ iulgh 5uGe dud
Ve cilasude
AT X pdolan Lallsm 35500
Lins jE 00 poo D3 o 5309
YYOo (ilgl ¥l
Ve ciolgisase

AV (i) Slua ) dday debe

oWl Gob—n Jes &
AN CANE S

(sl dadie g glumy JEm
YAG - YA

144 oblidt aldl 3y

QYL J-._.\tL'\J ﬁg‘éjd.i__.m

ARPISNECHR Y
Yot (iuake 53gal) adc
5y




ke o gl CBLESS

(opadirioe g ia)lidia oo
£y
£V callaill sgus 5135 gunrzes
pluseic ¥ @il
Lo 1myicin il sl
040 ¢ auasd o7 Blyg BMle
EY callazll ygus
Yob cdopo 3blia ciny>
lon das ] il e3l

-

C
AYY =T N baual] Gailas

s ol dge it paSl s
11 cinline

e Ll Lol Ll
110 ¢ Lexiod

e ¢ Lyt i alall 131
WY Jeaiad

| FIPY i Sy 7=~ . 1 {
VYT MV Tegya]

VWY ¢ Lgisandd

VA clgml,

VYV (sl

VY g
1YV creadOnly dad®s el ,al8
VYV« final 5,55 LSl

VY (Lgesd

YY cpalsdl
VY e jand] 5,0 ~ 53
YUY cdgandl ol
L LLat s o gl A liedl L
Yo daull
— -
VEY ¢ 3guB cblia Dl ol gl
- -
vy a\:.i.x.éﬁ..u}’l e Yis
VAR ¢ Lok ol dalaies oL
Jelss ozl datakes sl
YoV ¢ lgie
i L ey colylaay Ly
£ Loy,
Y4 ¢ lgdypad
Y fdleainls alaill e
W olgawsl
£Y ¢ lgla v g
OA cipauln¥l alusia ¥l ¥l
et i yn Lyl
084 <<pauami™>> 13
=04 (<<l gB>> (a3e

tA LA..\.J.L




Y,r sasgll dadedll 14 el

- -

o
R
olie of isal il Bl Y
VYV ccalin ¥
YAY ¢ pasal doais i gheal ] dediy
LAl datazee) el ol gl
(Janyi,
Y40 lgud 9o Lein Jac do
Y40 (lgwd Jsll Lic entry
Yi0 «Lgie ggyadl e exit
FYY (¥ U ol gl

u.ﬂ
YYo FYE ca¥ladl dud

Y44 lem gl
YEA ¢ daail)
LIV s da ke B Al
YEA YV
Oluad (o pade
YV il dbl e Dphf Jend
YO cadiiuall Jmd
Teal yomdl g 5
NY ety dalades 2
VA=V cdolaall dalasea 2
YYA AV U dalades 2
YEA o Las Yl Dl dpdd

Z-E"‘)'."” b padu

3ladl das
VLY ¢ oyilemntl sl 5590
146 ¢yl dalaes 2
Yoi (Jeladl jakle dalazes 2
cllalazell enlieayd J) il cdoglas
W (eles i) Caliun on
Y10 ¢ (Jleadt el ylene) wE oy
V1T (daslyy) clbleatt oy
c(Qladl daslgy) ool cna
Y4
Bllia) Gl Jom b da s
AY (Lol
YY e onss yLdall Uladl do glas
do fpl day Sd eddat cue
YAV (ons il
Ve o(ellw) digaga
-y -
VY (GaBs caBy puluda ¢ 3uBS
slamdl das J) il e 3lu 3350
AY (583 () Gandom (692
- -
Wit igall day
VAT cpgmpdl bey cp gy
doglad Jf pdadl cdasly)
YYY YV YA JlasW dagly,

Yoo YAV :t.l.nar—J” ek ‘Ja-.lbj




ke g gl L

) Ve ol dalases 2
AVl et Jonua o815
bolall Ll sude
Ve ool dalaies 2

AY ‘L?JJ:"'"".'&CJ‘:“U';’E

AY (iadala
cdol il da bades ¢ G005 ikl s de
qy

Ve edoliill dabaies ¢ ilg suide
107 ¢ Gudanlly Slou¥l (135
Slo—ail ¢V (Jl el el _dae
dolial datases
el palal filee
MY lgdyl
Mgin gy 5o ol i el 4a
AR
s~
=R
YAY e ya Lolaif
VLA (i o Wls
WA cdosaaill 3oy 55l uy s
Y1 sl clecedl sl

—L§ .
VYV allasdt e (daza 5,3

RRIFIVIES  PRES PRI -

il 2

e

Y14 Lgs afomdl Jlenid
Jleatiol 33le}
1EY ¢ Leland eraatl]
AT i 3
o) (lela¥
YA lgla Y eilipeal|
VLY (g ¥l
YUY ¢ dabiatiel wk
dalans 2 e lila ol 3lal =
Yo (L
0 il dalss
U mda s ol A el i)
Veoclglie
YYO s ahond diadls

o -
lyslaie sgul §gudio g panl §stin
LEREPRIFE-=N{
_Lb -
Ao ad Zales Lungdall L1 ¢ dnds

-
Y

A
da bhze ccw_gffs_g.\_fauJ_Ia
Y cJaL&u.”

¢ -
A4 :EJLL:L!\AM_M !jTLJLUJJi s Jac
:t;1|d..s Py




Yot suomph! daiiadll a8 olas

-2 - YA ¢ ialal elisisdl
VAY (Baaljad! Jile st dialjna YaL ¢ duwbal! palatll
Lllail) culgad o) idlatia ¢ csam ol Ea il Ll uolal!
YAY :calia S -yl -
YAY celisEnal =YY Ve alstaill gl oyl e
3adate Yo
180 ¢ (auaadl) 330l 5l ~J -
T P 1| IS WP POV L - it I e Yei s it el Al
A colss g bl o ol o Jiaddf

da dadeoy oyl Ga o —dlaia Jt=se
VY cegd gl

VY ¢ e I el
VY — A eyl yud ealalll
NAPRECHRENEN A—0 (Ialted 1ales galyll 550
YoV Jhat¥l dalases V chaom gl A el 33

YAV (YA cdd :u...lm‘&\_m_).” Vo 43:1..5_.54.4::.”

VY (e yo e sleatiad 1o (¥, Leeudl
YV eglsie slo sl Voot gl
yldia (pon Joriyn slean ol VA Ll colan s
YVE ¢ diuall RS | PPV 0%

YAY (o grdion sleie
YA ] cpalal ones LAl
VY =YY 0 cemdhalantl e o5l
YA cadafunt! alila,
YA JhaatW daslgy
VWY cojbda] @iy e
YYY ¢ adimion e

VY (A4 cu.ﬁ:lula

<>

£ (%@JBM
YeooledsY 33,
Yy ¢@A\J_,J\).gfa:;.d.u~.3

A\ 13...\_1_3.’.‘

TVO coSlenll sab s

A" c.)ﬁ.m\&‘_g-l‘l‘
N EAY cJ.HhZ':J‘ ;Ll:\




oo gyl Calign

™o ¢dﬁb&d‘dh¢3y‘ﬂbw YoV thLI:.”Ja__Ia_zq.alAJLZ.n
Y c_)LiCQ?‘ QanbA Yy

VoA VY cL.&LhaS”Ja.L:m

WA e ll esfas Y|

Yoo — 144 cagp all ALl

cange it (LaYD Sl
WA

VAT (A\VE 4l opgmlill oy L]

WY cdis el

YYA (dis codg Jalaiee o L)

G e L3N o5l
VAR calazic]

Y galaill jslaill 2

wa—leda taka 2 e inta
YU Jelan]

A ERTPRECTRPLIgE >

ANY AR YY sl @ e
WYY

cage | day sl oMbt e
VA

YV e Jlaas¥l da tadeas 13,0
YY-

YY0 (VY ccagl dabaia

Y4 cags Glus Y]
VeV cala¥ oy 5uay

108 — 148 3o yadl CalinoY)
V1Y e Calio W oy cnlBdlel
caliw¥ 2 Bes Ll wliall

1YY — Yy
1Y — VoA e dlgalf
VY ¢ aguall
VOA— V0L cculgalsli
WYY — 1T Bl Yl aflas
1Y ccale Y eildee
YY alaill jalaill 2
YA (Jead Y e
1o laglanf @b e
oy 5omdl daaine Zndhad
i)

VA Lamyl dalaie

il N il ga¥l

Yo ((=lals)
YUY cagd e
YUY (gand) L
YE cgalll jelatll 2
YV e leatal @l e

YoV eoslid] @b e




Y, 5ol i taill i elas

YAA — YAV ( (e ealal
YAY ¢ Lgad euligsndl

oY L Bt fl Sl
YAY ¢ Laid cilganlyll

Fe Lo 3l o)
Yo elgd ot 4y,

¥oY lalslia

Vi usladll jelaia

Yol legd oyssdt jglaie

VY — 1AV cdbladd] dalasea

AY ¢ lgia g ellolin sle i

Onmyl—die g e i
AA Oyl

Ve oL dlaal

ISP S U ICARES Y

4% ¢ Lgud &85l

WY ¢ Lgd dayl g1

Vi (L eul,l,all

AV — AL (Lgad euliiles]

VA g Lislyall algl!

WY ol 385 L)

ARE IR

Ve o Lgi sluall doglas.

VA= Vi cealladl pes

Vi o lgud Ll podl dag p

Voo lgae Blugdl sude

alad Ja jua)iVEY
T4l dagledl Sl )
YV cdud diaidl gl
YA cdd cnalill ones Ladd
YT eVl
Y eala Y il doglas,
YYA bl dalades oye 03bdd)
YV cala¥ oty ua
YU Jela!
YLV Lauydael
Y alailf jslait) 2
YYY ¢ dgs cdoll juulie
Y4 A “a};n Jalases
do Lasea Jleat by T o iadl!

Ve calinY
YAY ¢ Laagias lgemo
Vi ¢ gkl jplaie 2
U Y calflest] dalases
1T ¢ Lgud da y]

118 ¢ Lgud ealBilent]
VWV Lgie i galt calisY day,
VY —
YV (bl yglaille
VY ATY R e
YAL VA celipsmall dalats




oile gun g Caliiss

(AP RNESTR B 1IN Ve oodds leall sk
£Y 4ga allaill 390 1o Lddy e
£) (dud Jlat¥l o glad AV Lgilan y3ea g Lgida e
EA cdid alazi¥ Ul cal3de (Jelinl Laiele dabsieas 4% ,lae
Vi caluxin¥ s slaie Yot
YA Ul dalaies A e gllia
YYV oL eylamyl WA o Lg peagilf 3lolia
YYO ¢ Lgaa ¥l Ve cddaall jabaie
YA «Lead ul 4 caulyl
YIV @ Lggd colatlald Yol — Yot il dalaies
YYE g Llgatt Al YOi ewlmld (hale) &g
YAA (TYE (Led c¥londl 4l W syl Sy dalases
YYE ¢ L ludl Ul dul YVY calinW (e ol jan |
YY alaill slaiti 2 Gl gt culs Cali sl
YT Jantiews Y e YVA — Y14 (Lga
YEY (Y Jealons e YAA = YAY (g ojobantt
Yoo cdagil) Al )glaia YVO ¢ lgaa daylg i
Yor VWV (Jeladll jasele dalases YA (lgge dalill
~ YoV« Jlosiel Dl 1y o5l YV Lgae el 3l
Y¢ ot == el el bl
Yo cla e YVA (g
Yot cdaliall dalaseqs &5 ,lh0 YW Jesliows e
W aluzia¥l Ala jasls dalaia VY Y La e
wildazes Woialusin¥l s dalasea
Laoiias Al Al dalaies

A




R RO POPE B H DA

Y4 oo yline
11 (lbles) jlaies gl aa
(Blio ) alwdl ] eecudio
VA
Ll Jo—Em 579 ) 5 a0 Juloicua
Yoy (U
Ll e Julatios
YA cdamla oib
Y1 cenladat ¢ csliaada
L33t Sk Jelsics
VY cdoliall o)
Ve Jle Y
TYY Yl
by 24 Seiil aa Julat i
YAY ((eliyese)
YWY (el uald) dadiia Julatows
Dg-ag dadie Julaliis
lolie) dpils oe Gooliee ps
AA ¢ (Rass
N elie ¥l Gl
da Bt e daiewa
VAL edadidl ol yLal | lglaf
VAT ¢ Lgiulgd e §ga ) Ul
YYY ias Ul yuina
10 (z3beidly saluall 4ysleas
eolid ] il cgrluns

<>

sl dadaded oy Supad
YLy
Yot ¢ 3iea ¥l uie Lo
YYY Lgaeulit
YyY zﬁj;-.ﬂuia.!a.a.n
W olg adle
VA ezhgeill ol yolaia
Yo — YV «lgilyslaie
Sl VY felantl el dalasa
pliidl dadades ¢ Jliaill dalaces
codil) dalazeas o
Y0 cudad! o StV ol
Ve cdolidill dalases ol yliva
Y4—Y0 ((raddeiua
YA Leae Jostiad| geaid!
YA lgin lBMadi
[ E-EEIPVI VA [ IPPRES I
£8 o Jleatical
YV eoneslad] pnansiod
| Yo «lajuasd
VY o Lgend
£Y callaill s gus mola
I | P V== . e
| £V calii
Jlaticwa
At celibles




ke gun o1l Lo

O
Ll alast wles ey f—wul
Y esas gl do el
YYY LUAHUCJ.B}_}.J{}ALJJ.MJ
gt Al lnagae Glilads
YAY idgpad] dides guounidaas
YA oY zdgadll Ziged
I cidaall play] g5
-—a -
RV
YYV ecaadl sl
YV bl el
-y -
Vooosuam ] danaall Zal) 55l
el J Al are it do ad cigeng
AR

<>

dalitea suom gl Ao deddt 48] ¢ yuplBa
¢ cunlall

TaE U g ol ¢ purie

cdal it datasra ¢ iS)omill callaa M
40

Y4 Ll @il ¢ ddoela

W cdolidll dalases cpaugill 3lolia

YA c¥lsadl iakatia

Jj.'b.'«.n
A Ve ca.;l.l-d—t-”

VE ¢ pglat
Vi caliamudl Ul
Yoy « ¥t ¢ i@ (gale
YW alaie

YAA YE «poghaidl yolaia

o mall 3 w1 Gy all y5 tate
Y-

U dabaiel 4o gull Il yytaia
Yo (Y

cdyil adlga
¥+ ¢« Group Object Modeling
Y el el Jo
Nt alyalaiedl oy &0 yEo 25 9a0

Yo







ol el duiladl O youal

l csldl agle 2 of ygisondt salgds Jodsn vpaes s ssndf JUS
AVAAT D Ly 2 (58 0l Aaalar (e Hguall dantlas aras
II el e ciloeapdl Liiin jawasd ylws Ul Galg & LJ:::»TJLQ

VA4 Ly INSA de Lyon L yés (y5ad 2 ddndalll o slall dida ol
agtall oo Laals (s cslodl agle Gugnyollemyiale d JU Lo
NARY T Loy 9 L gl gl
| 52l a2y sloman syl ol 5 i oL
ol ygigaall alue! 3y0s M ol i EOG il

Grel 2 ol ghe D S s dilly alBg Al ey Lt dilog Jf s
AL Ll

i e loe Miales Led Jon G Jias ol Lacls ] S0
| kol e Tten 2 Ly Jlee¥i5yls) Ldem 2 a¥e o+ Syl
| slLaglall iz
| e ol asle sy @ lane Gugyoty Juls I jgaen it ol
ileglall duidhy cilemly bl e lsdy epasaly Jul>ig doma
el s Jdoed tlfoe Ll Jds w S S gusou Il @i
el yell ity liladl 2 coanll cda gl LSl Lamaydly
ple JEdn jsall inllaay

R/









S ——

a3enSue| Surppoy payiun

;
w
.M
|

)

.
L]
]
.
<





