ON3ANH HA
COPTYEPHN CUCTEMU

CopTtyepHa apxutektypa. OBeKTHO-
OPUEHTUPaH aAn3anH.

CY ,Cs. KnumeHT Oxpunacku®
dakynTtet no Matematuka n MupopmaTtuka
YBoa B CodotyepHOTO HXeHepcTBO
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BbBeoeHue

o ,D,OTyK N3ACHUXME CliegHUNTe NOHATUA
- CopTyepHO NHXEHEPCTBO
- [Npouec 3a paspaboTka Ha codTyep
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[pouec 3a paspaboTka Ha codTyep

AHann3 Ha N3nCcKBaHUATA
RELIEINERS)

IOun3auH (design)
Peanunsauyus
(Implementation)

Banunoauna n sepmdukaumus
(Testing, Verification, Validation)

[logopbXxKa
(Maintenance)
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[loHaTne 3a an3anH

- Konko 6'bp30 MOXe [a Ce ClnpaBuntTe CbC CcriegHnTe
3agauu:
- MeTog Ha Java, kouTo cbbupa aBe Ymucna

- [NporpamHa peanusauma Ha kankynatop?
- C rpadouyeH nHtepdenc
- B kOH305€eH pexum

- [lporpama 3a nu4yeH KkaneHgap
- CbpBbp 3a enekTpoHHa noula
- CoumarnHa mpexa (Facebook)
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[loHaTne 3a an3anH

- (Cb3gaBaHe Ha ) nnaH unn npakTuka 3a cb3gaBaHe Ha
0DEeKT Unn cuctema B paMKnTe Ha gageHa cpega, KaTo ce
n3nonassa Habop oT 6a30BN KOMMOHEHTU U Ce
yOooBreTBopsBaT AageHN N3NCKBaHUA

- Bcnukm ronemu (CrnoXHu) CUCTEMU Cce HYXXOasT OT An3aliH
- CopTyepHUTE CUCTEMU HE Ca U3KITIOYEHME
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[Tpmepmn 3a CNOXXHW/ToNeMn CMCTEMA

AN
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Bcu4ykn cuctemMu ce HyXXOaaTt oT An3anH

A KakBoO o3HayaBa ,cucrema’?
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[n3ainH Ha codpTyepHU cucTtemm

Konko nbTu cTe Bukaanu tosa?

Howw the customer
explained it

How the Project
Leacer understood it

How the Analyst
designed it

How the Programmer
wraote i

How the Business
Consutant described it

Howw the project
was documented

What operations
installed

How the customer
was hilled

How it was supported

What the customer
really needed
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CopTyepHOTO NHXEHEPCTBO
(No cBeTa 1 y Hac)

KakBo ucka (knueHTa)

noTpeGuTens Kak ro obsacHsaBa
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CopTyepHOTO NHXEHEPCTBO
(No cBeTa 1 y Hac)

KakBo pasbupa pbkoBogmTena Ha

NpoeKTa KakbB ansaviH ce npasu
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CopTyepHOTO NHXEHEPCTBO
(No cBeTa 1 y Hac)

KakBo nuiie nporpamMmucra KakBa nogapbXka € ocurypeHa
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CopTyepHOTO NHXEHEPCTBO
(No cBeTa 1 y Hac)

KakBo e JOoKyMeHTMpaHo 3a KakBa LeHa e nouckaHa ot
npoaykTa KIUeHTa
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KakBu/ n3BoaM MoOXe aa ce HalpaBAT

- KOMyHUKauusTa mexagy pasnnuyHmnTe y4acTHUUN B
paspaboTtkara e TpygHa

- Heobxognm e o0LONPUET HAYUH 3a onncaHue u
KOMYHMKaLUUA MexXay 3aeTute B paspaboTkaTa Ha
pPas3nNUYHK acnekTn Ha coPTYEPHUTE CUCTEMMN MPE3 BCUYKU
dra3un Ha pa3paboTka
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- B codpTyepHOTO UHXeHepCcTBO (pa3aTta Ha Au3aunH ce
OTbXOECTBABA C MPOEKTUPaHEe Ha T.HAp. apXUTEKTypa Ha
copTyepHarta cuctema.
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CoTtyepHa apxuTekTypa

- DedonHnyms
- CBbBKYMHOCT OT pasfnyHun CTPYKTYpU Ha cuctemara, KOUTo ce
CBbCTO4dT OT COd)TyepHM efieMeHTn, BbHWHO BUANMMUTE
XapaKTepI/ICTI/IKI/I Ha Te3n erfieMeHTn, " pr3|<|/|Te, KOUTO
C'bLLl,eCTByBaT Me>|<,u,y TAX

[Bass, Clements & Kazman, 2003]

- Busyanusauuata Ha gageHa CTpykTypa ce Hapuya usrnes
(view)
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CoTtyepHa apxuTekTypa

- BCBLHOCT, KaTo BCAKO NOHATUE B COPTYEPHOTO
NHXXEeHEepPCTBO, CbLLEeCTBYBAT Han-pasnUyHn geduUHULMN U
MHEHMSA 3a TOBaA KaKBO MNpeacTaBnaBa apxuTekTypara

- HeszaBucumo oOT TOBa, TS npeancrtasriyiBa OCHOBHaA U MHOTO
BaXXHa KOHUENUnA B COCbTyepHOTO NHXXEHEPCTBO
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What Is Software Architecture?

- Definition:
— A software system’s architecture is the set of principal design
decisions about the system
- Software architecture is the blueprint for a software
system’s construction and evolution

- Design decisions encompass every facet of the
system under development
— Structure
— Behavior
— Interaction
— Non-functional properties

Software Architecture: Foundations, Theory, and Practice; Richard N. Taylor, Nenad
Medvidovic, and Eric M. Dashofy; © 2008 John Wiley & Sons, Inc. Reprinted with permission.
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Software architecture

- The design process for identifying the sub-systems
making up a system and the framework for sub-system
control and communication is architectural design.

- The output of this design process is a description of the
software architecture.



10/22/2015 [nsanH Ha copTyepHM cUcTeMM

CoTtyepHa apxuTekTypa

- PasannyHu gedounHuuymnm

- OCHOBHUTE peLleHns no ansanHa Ha codTyepHaTta cMcTemMa, KOMTo
BKNo4YBaT

- BbTpelwHa KOHCTpYKUnACTPYKTYpa

- [loBepeHune

- Bsaumopencteua (BbTpPELLUHU U C APYrN CUCTEMM)
- KayecTtBeHU xapaKkTepuCTmKu

- NogpobHO onnucaHne Ha KOHCTPYKUMATA N HAYMHUTE 3a pas3BUTUE
Ha codpTyepHaTa cucrtema

- N T.H.

- Okono 50 gednHUUMKM Ha NMOHATUETO MOXE Ja ce
HaMepsaT Ha:
- http://lwww.sei.cmu.edu/architecture/start/glossary/community.cfm
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4 + 1 mogen Ha cogTyepHarta
apxXuUTeKTypa

End-user Programmers
Functionality Software management

Development
View

1 (Scenarios) l

Process View | Physical View

Logical View —»

Integrators System engineers
Performance Topology
Sca'ablllty Communications Kruchten, Philippe B. "The 4+1

view model of architecture."

Figure 1 — The "4+1" view model Software, IEEE 12.6 (1995): 42-
50.
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4 + 1 mogen Ha cogTyepHarta

apXUTEKTYypa

1) Jlornyecku nsrnen — nokassa OCHOBHUTE abCcTpakuum B
cucTtemaTa, kKaTto 00eKTU, KrnacoBe U KOMMOHEHTU

2) W3rnepn Ha npouecuTe — nokasea cuctemara KaTo
CbBKYMHOCT OT B3aUMOAENCTBaLLM CX NPOoLEecH no
BpEME Ha U3MbJTHEHNE

3) W3rnen Ha kopa — [loka3Ba Kak oTOeNnHUTE efieMeHTH
Ha cucTemarta ce pasnosaraT BbB dpannoBe Koa

4)  PU3nYecku nsrnen — nokassa Kak codptyepHuTe
KOMMOHEHTU ca pasnpeneneHn mexay xapayepHurte
Bb3MM B cMcTEMaATa

+1) CbOTBETHUTE CUEHApPUN Ha yrnoTpeba
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KakBo o3Ha4aBa CTpyKTypa/unsrnen
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A KOU ca ernemMeHTUTe Ha eaHa

CTPYKTYypa?

| —ease— Retunacontrol /dsts

APACHE MODULE
+ & APACHE MODULE
S
Interaction with
o ®
™
%
o
& * APACHE MODULE
APACHE MODULE . Legend :
' :
' |
: Module :
' 1
' 1
: — Calls /Uses :
I
|

______________________
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MoaynHa cTpyKTypa

- EnemeHTN Ha apxuTtekTyparta
- suncnnteneH moagyn (component)
- CbeguHuteneH moayn - CM (connector)
- ObBMBEH Mmoayn (wrapper)

- ApXUTEKTYpHa KOHUrypaumng

- APXUTEKTYPEH CTUIM

- YecTo n3nons3BaHu 1 AoKasanu ce B NpakTuKaTa, KOHKPETHU
apXUTEKTYPHU KoHdUrypaumm
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BbHLLHO BUOMMUA XadPaKTeEPUCTUKN Ha

naneH KOMMOHEHT

- ToBa ca HellaTa, KOUTO OAPYrnTe KOMMOHEHTU 3HAAT 3a
Hero. Hanpumep:
- Ycnyru, Kouto Ton npeaocTass
KauecTBEHU XapakTeEPUCTUKU
NMHdopmauus 3a nsknoyeHnsa n obpaboTtka Ha rpeLuKkm
Ynotpeba Ha cnogeneHmn pecypcu
- U T.H.

- lebnHmpat ce oT T.Hap. nHTepddencu

- BxogeH nHtepgenc — onncea KakBo € HeobxoanumMo Ha
KOMMOHEHTa, 3a Aa U3BbpLUn paboTaTa cu

- I3xopeH nHtepdenc — onmcea KakBo KOMMOHEHTHT LLIE U3BbPLLN,
aKo ca U3MbINHEHM BCUYKM YCIOBUSA HA BXOOHUSA MY UHTepdEeNc
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Int compute (1nt numl, i1int num2Z,
string mode)
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[ln3anH Ha apxutekTypara

- [lpouecuT Ha AM3anH Ha apxXuUTKTypaTa B Nno-ronsama
CTeneH npeacrasnaBa CbBKYMHOCT OT peLleHUs
OTKOJIKOTO NOCNenoBaTenHOCT OT HAKAKBU KOHKPETHU

nencTBugd
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ApPXUTEKTYpPEH An3anH

- [lpouecbT Ha NpoeKkTupaHe, NPU KOUTO ce
naeHTuduympaT nogcucteMmnuTe Ha eagHa cuctema u
Ha4YMHa NO KOUTO T€ KOMYHMKMpAT 1 buBaT ynpaensiBaHun B
paMKUTE Ha cucTtemara

- Pe3yntaTbT OT npoueca Ha apXUTEKTYPEH OANU3anH e
OOKYMeHTauus (onucaHue Ha apxumekmypama)
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OnuncaHue Ha apxuTekTypara

- [lokymeHTauus, mogen, onucaHme?
- Koe oT Tpute?
- Benykun 3aegHo?

- 3aLl0 e HYXXeH Mofern Ha copTyepHaTta cucrema?
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APACHE MODULE
* * APACHE MODULE
Interaction with -
e S > @
™
D
! B el
j * APACHE MODULE
APACHE MODULE Legend

g Calls /Uses
aC— Retuens control /dats

' 1
' 1
' 1
' ' |
' 1
' Module |
' 1
' 1
' 1
' 1
' 1
' 1
' 1
' 1

D ]
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KakBo Hapuyame onmcaHue Ha

apxuUTeKTypara

- OnuncaHue ot !N “KyTum 1 NIMHUN

- TBbpae abCcTpakTHO — He NokasBaT HUTO NocneaoBaTenHoCTTa Ha
B3aMMOAENCTBNETO MeXY KOMMOHEHTUTE, HUTO JaBaT noseye
MHGOPMaLMS 3a 3aBUCUMOCTTa MeXay nogcucrtemmte (1
KOMMOHEHTUTE) U T.H.

° B'bl'lpeKI/I TO3UN HEOQOCTATbK, TO3N TUI OMNMNCaHNA Ca MNOJIE3HU 3a
KOMYHUKaUUA MeXay ydacTBallTE B NPOEKTa Jinua, TbW KaTo Te
nMmart pa3jimtiHO HNBO Ha TEXHOJIOTMYHU NO3HAHUA
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off
power
button
power
\

4 on R

®\7/ Radio playing
CD button
[no CD in) FM AM
button _ Y
FM tuner AM tuner
playing

playing | _

/57 FM AM \ /

inserted \- button

eject button
[no CD in]

finvalid CD] /
nvalid

electbution/|  ectDscl)

ejectDisc{)

f,/'

CD loading

[

[valid CD]

= CD playing =53 putton
[CD in]

FM AM
button

N /

Paul Clements et all., Documenting Software Architectures:
Views and Beyond, Pearson Education, 2011
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Full 7~ Full Power ™
Power

Do: Set Power

\_=ED{}

Waiting ™\
._'\Dﬂ: Display)

[ Number

Time Full Set Time /~ Operation ™\
Power Do: Get Number Do: Operate
Half Exit: Set Time Oven
Half Power

Door
Power Closed Cancel
Start
I
Door —
Half Power Enabled Open Waiting ™

= Do: Set Power Do: Display Do: Display
=300 'Ready’ Time

Door Closed
Disabled

Do: Display |-
Waiting'
Software Engineering by lan Sommerville, 9th

edition (2010), Addison-Wesley Pub Co;
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Authoring

Cs?

[n3ainH Ha codpTyepHU cucTtemm

Experimen:
Control
o1 \
CS%
CS4 Docmne CS5 Track
. Validation . Server
CS8
Display
Server \
Daoctrine
fon— Reasont
cs1o ng
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OWorld Environment

VWeb Browser
o] 2
Wy
OWorld > o o Adobe
Server ? r Atmosphere
. | | VR Client
P
d t
— |Event File AML Cluster File | =
¥ B
O¥Vorld Event :
Service
1
BJ?FUH;S " Brahms Brahms Brahms
: - | Model (AML) | Compiler Source Code
Machine

Brahms Environment
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[N1G SPS]
hitps

N1G SPS
Master

N1 QSP
Plugin

[N1G SPS]
ssl/sshiraw-tep

[N1G SPS)
ssl/sshiraw-lep

Data Center

Firewall

TFTP/AD/NFS/FTP

MN1G SPS
LD/RA

MN1G SPS
RA

| OSP ElS

Function Server || Process
O O i
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MVS
Mainframe

- as

Desktop Payment
Processing
Gateway
Registration DB
Mobile PC -
Web Application Data Data
PDA Client Firewall Server  Server Farm Warehouse | Exiract
Opéfaiibnal
Database

http://www.agilemodeling.com
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Bb3mokHa ynotpeba Ha MmogenuTe Ha

apxuTeKTypaTta

- KaTto HauuH 3a yrnecHdaBaHe Ha KOMYHUNKaALNATA U
ANCKYCUATA OTHOCHO Oun3anHa Ha cuctemarta

- Jlnncata Ha MHOro TeEXHNYEeCKN geTannuv B gageH abcTpakTeH
narnep (View) KbM cuctemarta ro npasm norieseH, Kakto 3a
KOMYHUKaUMA Mexay 3auHmepecogaHume siuya, Taka v 3a
yrnecHsBaHe Ha nrnaHupaHeTo Ha NpoekTa 3a pa3spaboTka Ha
cuctemaTta. 3anHTepeCcoBaHUTE NMLUa MOXe fa ONCKYyTUpaT
cuctemara, 6e3 ga ce 3atopmMo3aBaT C U3SULLHK AeTannm .

- CneunanusnpaHuTe U3rnean, JasaT Bb3MOXHOCT 3a AUCKYCUM B
paMK1UTE Ha cneumnduyHM acnekTn Ha apxuTekTyparta

° Hanpl/lmep: KOMYHUKaUnA Mexagy KOMMOHEeHTU K rnpouecun, CUHXpPOHU3auund
MexXxay npouecu, pa3nornoxXeHne Ha KOMNOHEHTUTE B pasrnpeaesieHn CUCTeEMU U
ap.

- [lokyMeHTauums ¢ uen ynecHsaBaHe Ha Obaella nogapbKka
Ha cucTemara
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3aLLlo e HYy>KHO [a ce onucaa

apxuTeKkTyparta

- KomyHuKkaumsa mexay 3aeTute B NpoekTa no paspaboTka
- AHann3 Ha cuctemara

- MHorokpaTtHa ynotpeba

- BugbT Ha mogena 3aBucK OT HEroOBOTO NMpegHa3sHavYeHue
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Haun-4yecTto cpellaHm npobrnemm npu

pa3paboTkaTta Ha codTyep

- Pacte 6pos Ha
- [loTpebutenure

- INpunoxHute obnactu (Hayka, 3abaBrieHNA, MaCOBU KOMYHUKaLINWU,
MeauUMHa N T.H.)

- [lporpamucTute
- HeobxogonmocT OT B3anmogencTeme Mexay pasnnyiHm codoTyepHu
NPUITOXKEHUSA
- Bcuyko ToBa Boau 0o
- [onsima croXxHocCT Ha pa3paboTBaHUTE NporpamMmn U CUCTEMMU
- TpygHa nogapuXxka
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CodpryepHaTa apxXuTekTypa e

abcTpakums

- A KakBO 03Ha4aBa abcTpakumns?

- OnpocTtgaBaHe Ha obLlaTta KapTuHa, Ypes3 CKpuBaHe Ha onpeaeneHu
aetannu
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AbcTpakums
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AbcTpakums

- Heka npoekTunpame knac ,MoBekK”, 3a ABa BMuaa
COPTyEpPHU CUCTEMU
- Cnctema 3a ynpaBrieHMe Ha pecypcuTe B YHUBEPCUTET
- Cuntctema 3a obydeHne no buonorust Ha geua oo S r.
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- ApxntekTtypaTta e abcTpakumus Ha copTyepHara cuctema,
KOATO ,MpeMbiyaBa” pasnuyHu Jetansnm 3a Hes
- [lporpameH e3ukK 3a peanusauus
- Kog v cTpykTypa Ha Koga

- OT 3HayeHue ca getannu, KOMTo MMaT OTHOLLEHUE KbM:

- Baanmogencremne mexay KOMMOHEHTUTE: KaK me ce u3rosideam
NN Kak me u3rosideam Opyrn KOMNOHEHTU

- Kak KOMNOHEHTUTE Ce CBbP3BaT NOMEXAY CU
- Kak (B kakBa nocriegoBaTenHocT) cu B3aumogencTear
- [1o KaKbB Ha4YMH CK B3aUMOAOEWNCTBAT C Xapayepa
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Bcuykn cuctemm nn nmat apxmtektypa”?

- AGCOJIOTHO BCUYKM MMAT apXUTEKTypa

- Moxe b1 HUKOM He e npaBuIl An3anH Ha cuctemara
npean Ta ga obae paspaboTeHa, HO TOBa HE O3HA4YaBa, 4ve
HAMa apXUTeKTypa

- CbLLU0 Taka MOXe da nuncea AOKYMeHTauua Ha
apXuTeKkTyparTa, KOeTo nak He Oo3HavaBa, Ye HAMa
apXuTeKkTypa

- MHoro 4ecto nopaau gakra, Yye nuncea 4OKYMEHTUPAHO

onncaHne Ha apxuTeKkTypaTa, ce Hanara ga ce npasu
T.Hap. reverse engineering
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Reverse engineering

- ['pouec npu KOUTO AaaeH copTyep ce aHanuaupa, 3a aa
ce pa3bepe cTpyKkTypaTta My

- lma ronamo konn4ectBo copTyep, KOUTO MOXe Aa npasu
TOBa aBTOMAaTU4YHO

- Bbnpekn ToBa MHOIo 4YeCcTo e HyXXHa YoBeLlKa Hameca

- Bpemeemko
- Ckbno
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HacneneHu (legacy) cuctemu

- HacnepeHuTe cuctemu ca paspaboTeHn oTgaBHa, HO ce
M3Non3BaT 1 AHec, KaTo Npu ToBa MOXe Aa ca 0CobeHo
Ba)XHW 3a NpaBUITHOTO BYHKLMOHMPaHe Ha JaaeH busHec
npouec.

- MHoro 4yecTo ce okasBa 4e ca peanuampaHn Ha ocTapsn

nporpameH e3nK Ui TexXHOJ10rnAa Ui Nbk nN3Nosna3sat Jpyru
cncremMmm m I'IJ'IaTC*)OpMI/I, KONTO HE Ce rnoagabpiKar.

. C'bLLI,O TaKa 3a T4AX CbleCTByBa HEBaAliMgHa JOKYMEHTaUNA UIN MbK
A0pun NInncBa TakKaBa.

- Bbnpekn ToBa, CbLUECTBYBAT peauLa cry4yam B KOUTOo €
MHOIO CKbMO UMM PUCKOBAHO TakMBa CUCTEMU [a ce
pa3paboTBaT OTHOBO.
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PasnpeneneHve Ha pasxoguTe 3a

codqoTyep

Software Life-Cycle Costs

2% gog

Source : Digital Aggregates

W Requirements
W Specifications
B Design

M Coding

B Unit testing

B integration

U Maintenance
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Pa3xoau 3a nogapbXKka Ha CUCTEMUTE

o

Functionality |

Addition or

Modification
(65%)

Software Engineering by lan Sommerville, 9th
edition (2010), Addison-Wesley Pub Co;
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O0b00LWweHune

- Bcuyku cuctemmn nmat apxmtekTypa

- AKO nogxoamnm no-cepmosHO KbM HeS
- YrnecHaBamMme nHterpaumnsTta
- NopobpsiBame ycrioBudaTa 3a MHOrokpaTHa ynortpeba
- YnecHsiBame ornepaTtMBHaTa CbBMECTUMOCT MEXAY CUCTEMUTE



