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[Inarpamma obbeKkToB

LleHTp AMCTaHUMOHHOro oby4yeHus
\
:!V1|(n

Nnarpamma obbekToB (object diagram) — 3T0 CHUMOK 06BHEKTOB CUCTEMBI B
KaKOM-TO MOMEHT BpemeHMU. [NoCKO/IbKY OHa NOKa3bIBaeT 3K3eMNAApPbI, a He

KNnacchbl, TO Anarpammy o6 beKToB YaCTO Ha3bIBAOT ANArpammon
9K3eMnNsApos.

[narpammy o6beKTOB MOXKHO MCMNO/b30BaTb ANA OTObparkeHna oaHOro 13
BAapUaHTOB KOHPUTypaLmMm o6 beKTOB.

dneMeHTbl AnarpaMmmbl 06 beKTOB — 3TO cneumndUuKaLnMm 3K3eMNAAPOB, a HE
camm ak3emnaapbl. MOXXHO paccmaTpuBaTth cneumduKkaLmm sK3eMnaapoB
(instance specifications) Kak YacTMYHO onpeaesieHHble 3K3eMNAAPLI.
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TEXHOMOMMHECKNA

YHMBEDCUTET

LleHTp AMCTAaHUMOHHOIo oby4eHus

[Tomep Anarpammbl OO HEKTOB

Party *  NOTOMOK
location
0..1 pogurent
Person Organization

engimeering : Organization

"Boston”

2N

tools : Organization apps : Organization

location = “Chicago™

Incation = "Saba”

—

Dan : Person

John : Person

location = "Champaign®

location = "Champeaign”
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Poccmritcrmia
TEeXHONOrNHecKni
YHMBEPCKUTET

[padunueckas HoTaUMA AMarpamMmbl OOBEKTOB

instance specification
log of class Logger

\b— -log
log: Logger |[= ¥

-attemptLimit: Integer = 5

#— -lockoutTime: Integer = 30 «1—\\
Jog -loginURI = “fusers/sign-in"
-logoutURI = “fusers/sign-out”
link, non-navigable \

backward .
slots with value

\ specification

Ll
oy

&in W I riMan r | :
;: EZiT:;;:.l;:rqmgmw —x— - digester: PasswordDigester “lusers/profile”
SE— -authorizationRules: Rules[7] {unigque}
named instance with
value specification
) —_ \ -cookielMgr
link, navigable
forward 5 {ordered, :com.abe.user::CookieManager
unigue
que} +cookieMaxAge: Integer = 1814400

-cookieMar | +cookieDomain = “abe.com” <
!J,.-—-—-—-"b- i -crypto: Cryptograph \

collection of 5 unique
anonymous instances
of unknown classifier

+createUserCookie(user: User, slots with value
Boolean rememberie): Cockie specification

link
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Poccminckumia
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Ilnarpamma rnakeTos

[MakeT (package) — 3TO MHCTPYMEHT rpynnMPoOBaHUSA, KOTOPbIN
NO3BOJIET B3ATb /IIOOYIO0 KOHCTPYKUMIO UML n obbegnHunts ee
3/IEMEHTbI B €AMHULLbl BbICOKOTO YPOBHH.

B moaenn UML Kaxkabir KNacc MOXeT BKA0YaTbCS TONIbKO B OAMH
naket. [NakeTbl MOTYT TaKXe BXOAUTb B COCTaB APYrux NakeTos.

[TakeT moXKeT coaepKatb U nNoanakeTbl, N KN1dCCbl.

KaxKabl nakeT npeacrtaBasaeT NPoCTPaHCTBO MMEH (nhamespace), a 3To
O3HayaeT, YTO KaXKAblM KNnacc BHYTPU COOCTBEHHOTrO nakeTa A0/KEH
MMEeTb YHUKANbHOE NMS.

online.mirea.ru



LleHTp AMCTAaHUMOHHOIo oby4eHus

Poccmritcrmia
TEXHONOr MHEeCKNA

yyyyy pcuTeTt

Cnocobbl N306parKeHnsa NakeToB

util util

il Date

Copepwoamos, nepequcnentoe  ConBpaMmos B BIOE JMarpamMmed

& MPAMOYTONBHAKE & NDAMOYTONBHHUKE
java

- - util

Java: il
Date
Date
java::util::Date
MOAHOCTRO ONPENENEHHDE BnomeHHNE NaKeTy MonHOCTEID ONPEAENEHHDE
HMA MEKETE WMA KNacca
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[Toymep Anarpammbl NakeToB

amodel: Multi-Layered Application |
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RII0YEBble 3/1eMeHTbl Anarpammebl
0a3BepPTbIBAHWA

Y3en (node) — 3To TO, UTO MOXKET CcoAeprKaTb NPOorpamMmHoe obecneyeHue.

YctpowcTeo (device) — 3710 pusnyeckoe obopynoBaHMe: KOMMNbIOTEP MW
YCTPOMCTBO, CBA3aHHOE C CUCTEMOMN.

Cpepa BbinonHeHus (execution environment) — aTo nporpammHoe obecnevyeHue,
KOTOPOE CamMO MOMKET BKAIOYaTb Apyroe nporpammHoe obecneyeHue, Hanpumep
OnepauMoHHYI0 CUCTEMY MU NPOLLECC-KOHTENHED.

ApTtedakTbl (artifacts), aBnatoTca dusnyeckum onnueTBopeHnem NPOrpaMmmHOro
obecrneyeHuna; obbi4HO 3TO banabl. TaknMmm damnamm moryTt 6biTb UCNONHAEMbIE
dannbl (Takue Kak pannbl .exe, ABonYHble ¢pannbl, pannbl DLL, pannbl JAR, cOopKu

WU cueHapumn) unm damnbl JaHHbIX, KOHOUTYpaUMoHHblie dannbl, HTML-
NOKYMEHTbI U T. A.
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FpacbmquKaﬂ HOTaUMA AMarpaMmbl pa3BepTbiBaHUA

wartifact» book_club_app.war

artifact

\—‘—F' afolders WEB-INF
artifact
S afilen wlolders lib /\

artifa :l< web.xml /
T ] N wlibrarys ulibrarys
shp-cart.jar orders.jar a
T 3
! ! web-tools-lib.jar
/ \
/ \
/ ]
! \
1 \
! \

f" amanifests «manifest»\”?—-_-_h\

manifestation

h \ manifestation
4 N
IShoppingCart $:| Orders {l
C— 1 «components [ (O—11 «components
Shopping Cart Orders

N
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[Tpnmep AnarpaMmbl Pa3BEPTbIBAHUA

wdevices Application Server

wJSP sarvers Tomcat 5.5

aexecutionEnvironments Dm@gﬂ;uiog»
Catalina Servlet 2.4 | JSP 2.0 Container 6 Survar
wdatabase system»
edeployment specs Oracle 10g
P web.xml
-~
s
- g uscuheman Q
SErs
aartifacts O aartifacts O «protocols
book_club_app.war user_servicesjar |[*. TCPIP
~ N amanifests
1I1. S uscheman Q
\ 2 Orders
. \
wmanifests | 5y «components E

\ a. O UserServices o)

\u wschemas

Inventory

scomponants £ web-tools-lib jar
C OnlineOrders
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[lnarpamma COCTOAHMNM

[MocTpoeHa Ha Knaccuyeckom gnarpamme coctoaHuin, ¢ 60-ro roga
nPMMeHsAoLLenca AnA onnucaHmna NoBeaeHNs CUCTEMDI.

[loa, TMNamu COCTOAHUIN BblAENAOT COOCTBEHHO COCTOAHUS,
BHYTPEHHUE aKTUBHOCTU COCTOSAHUA, COCTOAHMA aKTUBHOCTM,
CYNnepcoCcTOAHUA U NapanieNbHble COCTOAHMUA.

CocTtoAHUA PeaIN3yrTCA Yepe3 NaTtrePHbl K/1aCCOB, CO34dHHbIE
3dpdHee NJin yepes3 npmmeHeHne B CaMoM A3blke NporpaMmmnMpoBaHnA

onepaTopa switch/CurrentState.
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[Toumep Anarpammbl COCTOAHUN

state machine Bank ATI‘I.Q

Off

turn off / shutDown

© uml-diagrams.org
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turn on / startup

~

exit / ejectCard

failure
turn off Self Test
! shutDown
) failure
[ ldle senviee Maintenance S‘i_ lr":r;i;

service
cardlnsertedi/ cancel failure
/— Serving Customer \

entry / readCard

Customer
Authentication
-]

Selecting
Transaction

Transaction
o0
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BHYTPEHHME aKTUBHOCTU U CYyNEePCOCTOAHMUSA

Typing
entry/ BHDEnTE Bo2 [Ehm EurnectulsL
exit/ ofHoBMTE None J
character/ ofpabora cumeona new \ -
help [verbosa]/ OTKPLITE CTRAHWLY MOMOLLA
help [quiet]/ oBHOBWTE NaHENL CTATYCA ) i cancel
Enter Connection Details ]
™ next _ e, next —
.. - Enter Phone = |Choose Shared = Entar
Number | or Solo = Name
\ J back \, J back
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time
Display Current Display Alarm
Time Time alarm
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Poccminckumia
TEeXHONMOrNUeCcKniia

Ilnarpamma 4eATe/IbHOCTU

Nnarpammbl AeATENIbHOCTU — 3TO TEXHO/1I0TUA, MO3BONAIOLL,AA
ONMCbIBaTb NOTUKY Npoueayp, bnsHec-npoueccobl U NOTOKKU paboT.

B otanume ot 6I'IOK-CXEN\, noaaepxxnearoT U Pa3BnBAOT KOHUeMNUMno
napaanesibHbiX npoueccos.

Nnarpamma gesaTenbHOCTU NO3BOAAET Nt0OOMY, KTO BbINOAHAET
JAHHbIW Npouecc, BbiIbMpaTb NOPAAOK AencTBUN. B obuem cmbicne,
Anarpamma AeAaTesbHOCTM TOJIbKO yCTaHaBAMBAET NpaBuaa
ob6A3aTenbHOM Nocaeao0BaTeNbHOCTU AEUCTBUIN, KOTOPbIM UCMOJIHUTE/b
OONKEeH c/eaoBaThb.
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[padunyecKkan HOTaLUMA AMarpaMmbl AeATe/IbHOCTH

Eevzblienue
1" LT T
[ Send Invoice J
Mﬂé‘
[priority order] nowon fredfio
S else]
W W
‘ Owernight ] [ Regul ‘ E'ﬂ
Delivery Delrery Receve
Payment

f odbeguneie
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[Toymep aAnarpammbsl AeATeIbHOCTU

/Online Shopping

L\ o

[search]

[not founJ .
Wiew
O

: [made decision]
Add to
Shopping Cart

Shopping cart can be
checked at any time

Check
Shopping Cart - ( )

Proceed to
Checkout

0l

[proceed]
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AV

[wiew cart]

B

Update
Shopping Cart

Shopping Cart

[update
needed] [done with
shopping]
V4
[more
shopping]

)
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OparMeHT Anarpammbl AeATeIbHOCTU C
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PparmMeHTbl Anarpammbl 4eATENbHOCTU C
061aCTblO paclLMpPeEHns
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Dé'lll mmmmmm
—————— nn T .
L
HHHHHHHH k= "|"." ';
[
[ Write Articl H Review Article Fﬁﬁ[ Wb ‘
I
|
A { CHHCOK
_____________________________ Suxoguoi

online.mirea.ru



mmmmmmmmmm

LleHTp AuCTaHLUMOHHOro O0by4yeHus
CCM».

TEXHOMOMr MHYECKUIA
yyyyy pcuTeTt

ROMMYHWKaUMOHHbIE ANArpammbl

KoMMYHMKaUMOHHbIe anarpammbl (communication diagrams) — aTo
ocobbin BMA Anarpamm B3aMMOAENCTBUSA, aKLLEHTUPOBAHHbIX Ha
obmeHe AaHHbIMU MeX Ay Pa3/IMYHbIMU Y4aCTHUKAMMU
B3aMMOOENCTBUA.

Jlornyecku npoaoaKatoT Anarpammbl B3aMMOAENCTBUA, HO AOMNYCKAOT
NPOM3BOJIbHOE pPa3MeELLEHNE YYAaCTHUKOB, CBA3bIBAA X MO OTHOLLUEHUIO
APYr ApYry, a TaKXe Hymepya nocaenoBaTe/IbHOCTU NepeaaBaemMbiX
coobLeHnn.

Kpome oTobparkeHus cBA3en, KOTopble NpeacTaBaAoT coboi
9K3eMnasApbl aCCOLMALIMN, MOMKHO TaK»Ke NOoKa3aTb BPpEeMeEHHbIe CBA3M,
BO3HMKalOLWWME TONbKO B KOHTEKCTE B3aMMOAENCTBUA.
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TEeXHONOrNHecKni
yHMBepcuTeT

[padumyecKas HoTaUuMAa KOMMYHUKALMOHHOM AMarpammbl

‘ headi name of owning element .
. . rame heading or enclosing namespace diagram frame
diagram kind

~ [ e

|nteractmn Or'lllne Bookshup)

:Inventory

guard
mes B_ng

f 2.3 [order complete]:
sequence update inventory()

expression  iteration

1.1: search{}f

lifeline class
' 1.2 [interested): "M name
view_book()
ifeli 1 ™ find_books() —_—
ifeline - b: Book
. 3 :Online
Bookshop
—

1.3 [decided to buy]: i -
2: checkout() [ ¥ -lifeline

add to cart()

\‘5\ selector
/

2.2 [not emply{car't}]:\

L make order(} 2.1: get_books() SG[CIJK'DITIEI']:
- Shopping Cart
sequence
expression

:Order <

lifeline
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[TorMep KOMMYHWMKALMOHHOW AMarpamMmmbl

‘ letﬂm.lﬂtePrice

\ 1.5.1: getDiscountinio
1.4: caloulateBasePrice () ] — [
an Order a Customer

1.5: calculateDiscounts()

1.3: getPricingDetails

1.1: getQuantityl) J
1.2: getProduct ()

2

a Product }
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Jlnarpamma COCTaBHbIX CTPYKTYP

[lnarpamma aToro Tmna no3BoAAET NpeBpaLLaTb Kaacc (CNOXHbIN) B
NepPapPXmnIo BHYTPEHHUX CTPYKTYP (ero anemeHTOB).

Cnocobbl npeacTaB/ieHNa 06beKTOB B AMarpamme — LapoBo-rHe3foBas
HOTaLMA MM NepevYncieHne BHYTPU obbekTa.
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[paduryeckan HoTaLMA AMarpammMbl COCTABHbIX CTPYKTYP
/ structured classifier — subsystem component \I

internal structure

[3UI’T'I[]."]F“T'I’:"I'I'.

«subsystem» WebStore |

ProductSearch

port

provided
interface

OnlineShopping

provided
interface
UserSession
O—L

—
7[] :SearchEngine

internal structure

£]

1

G

delegation
connector

role, part component

=~

g]

] O L] :Shopping Cart - C L

i

UserSession
ball-and-socket

£]

1 :Authentication

| .

«subsystem» Warehouses g provided
nterface
internal structure
Search Manage

Inventory 2] Inventory

———>0—{}+—0—T +—O—{ +—O=—
1 :Inventory C 1|
|
|
required I

interface I dependency
asubsystem» Accounting 2| :
internal structure :
Manage Manage |
Orders 2] Inventory |
7 (_ =0 " O—L 1 ( L 1
1 :Orders C }%
1
required
nterface

dependency

assembly connector

Manage
Customers

S ->0—

ball-and-socket

]

:Customers

Customarsi

==

delegation connector

i

Manage i‘1‘\asse'ﬂl:>ly connector

delegation connector
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[Tonmep Anarpammbl COCTaBHbIX CTPYKTYP

«subsystems WebStore 2]
internal structure
Search
ProductSearch g] Inventory
o— —+—(--->0—1

OnlineShopping

o—f

UserSession
Oo—L

:SearchEngine

€]

:Shopping Cart

1

UserSession E

|-

g]

:Authentication

usubsystem» Warehouses 2]

internal structure

£]
[Inventory

Manage
Inventory

T—0O==1

usubsystem» Accounting E

Manage
Customers

} - —->0—1
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]
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CTaTbM ANA CaMOCTOATE/IbHOTIO N3YyHeHWA

MaTepuanbl nekummn 7 Ha canTe http://msuniversity.ru
M. ®aynep, CnpaBoyHUK — UML. OcHoBbl. http://msuniversity.ru

TexHonormnu pa3paboTku nporpammHoro obecneyenus. Mnasa 10.
Ob6bEKTHO-OPMEHTMPOBAHHOE NPOEKTUPOBAHUE N peanunsauyusa, cTp. 267-
340 http://msuniversity.ru
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