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Abstract Software architecture representing a common high-level abstraction of a system can be
used as a basis for creating mutual understanding among all stakeholders of the system. In
determining a software architecture’s fitness with respect to its desired qualities as well as in
improving a software architecture, software architecture evaluation is importantly performed. However
most of architecture evaluation methods are not still sufficient in that they do not explicitly consider
artifacts discussed during architecture evaluation and their processes are not systematic. As a result,
we are hard to follow them.

To address these problems, this paper presents the method to evaluate systematically a software
architecture with respect to its desired qualities. In this approach, the functional and non-functional
requirements are separately handled, and software architecture is represented in the 4+1 view model
using UML. Through this initial consideration, the important artifacts such as goals, scope, and target
of evaluation are clearly determined. Also, the method provides the well defined process to produce
the important evaluation artifacts such as sub-designs, design decisions, rationale, qualities from
inputs. In addition, it enables us to determine satisfaction of a architecture with respect its desired
qualities or improve a architecture through the structured evaluation results.
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A7E BIWEAG TAI 2T (R02-2000-00276)X1 B 0.2 4ol 1T.ME

tul 8 9 Raon BEEEHY A3 Bsn osAE AZEYole EA 4T

295

choihs@pusan.ac.kr )\] 7] Z'_] éfﬂ- ATE -ﬂ‘ 01 /%' AF _9‘?'}‘]"3(} tﬂi}‘)ﬂ EH?—Y]- &
o289 2Agde EE TG v = = =
yeom@pusan.ac.kr A &L Y3t AT ELOE AL 73 AR

EEUS: 2014 B4 202 HE YU Adshs 7go] s BHsT ik 7

ArterE - 200213 29 259



29 HEe} e gA  ALES0] B &8 A 29 W A 5 L20026)

FAE 7|4t 23 Edo] Aol slolA Axse] U vEhlE § dE 4F R(Views) ZHd tig nzst
ANz % oy}a Uehll= AZEH o] opdHe FEF3h

AZE S el F3e ARERY ¥ it £ R Addte Wy obrjdA Hrie &7
%% A=Y AA FR0 AT el 9eE Ut dYEY AZES Y oppldA aFAYE HE3

A BoH12). =@ 2xEdo] Add Fodshs ARE
o] BF QAY £ Y& P2 AAY TR I A&
€ 7A%E HITUESY TAL HAZE F en

2 nFE4 ATEJAE ALshe 9 AUolA %:‘,‘-z—]o]
B2 & 4 JoH23]. 53 BFRY ATES A
Ho] a3sEe Zd g4 & dojo] Ad, ’aMl

AA, dngE, Holel 72, e 53 e I
o 854 A3 2HHY] Boe &7] dA9 F83
A AAL XPET YE AZEY Y opF|dR =
A EFCHY]. gepa] AZEYNE NDEr] A &
ZEQe] oplgAo) W BAE il AUY &z
Edo7t doht 2 FA 47§ BENY 4 AEAE
A3 Zol Basich old@ %7t a@—o— szEg
of 4 Aol AW 2TEH] opEAS N
Ad ANE oldHE FPAL & ASF 7] BE
o, F2Hog MEd AXEole] FA T 7o
3 & oke WolM 53] Fa3n adEz 23El)
of ol7ldAt 2T AN Vigshe $2 278 3
2N 5 AEE AFE] A AAH B Py
o] %R?‘f}\:}.

ZE o] oA Hel #F hEA) ATEE
Auele A nm FH[456], oBEA FlE Qo]
(Architecture Description Languages, ADLs)& ©]§
g Brp i [78], 28 AEHlA E T2 EEo|Y
TS ol 8% A48F Byt WE[9,10] Fol Atk Aty
L 7)ol BWh gl 4 a7AREe A on|
%L Azste 28 AvEle AFE st o
A5 Friske dgolth olEA JlE Adolg olF
FoErE e uAEEE oA AFHFA E
3 B ARE A olrdA 24 84 |

r°" JE‘- fu

37 vehdozA olsldA BE Adshs wyel
o ag)a AEdeld B ZEErelY 5 oW 4
4 97} Pue oldAE FAdE F2 PTUE

of W FEAA FEY e Fho] opAAE
Fhshe el
e clelE YHEe

gEozA Byt 2¥ 9 gyt A, 283 Hrh oy
2 B9 AAsin Jeldch aegjx o)E nigoe R
Bt e i AAHo|n ABFHA ZIA2E A
*I?‘&C}. 53 @t Ao sloiMe x3tE e 2
52 AN RN oNHdHE FF FH 9429 F
&f& 7l JRES ZF Jehid. e FIFHow
EA 2 9 opyd el YT Melo] riEIEs §

L

q
_:L

2, Y o7

AZEY 0] o7 A Bl AMAE AZEY0] o}y
371 /aE AZE o st a7EE 2 54
S Z2EANY 4 YEIIE opEA SN Hriste

RAoltHO,12]. £ZESS] oA Hrld] lojr Fo
PEEL A AZEY opFidHe AZE o] a7

Aotk 1HER ATEe] oF|HlA g LT Eo]
LA thate] WA dujEn oz hTEYY
ol EA Hrtel omE A& olsfata, 71E o}
93 Hrkg A% Fa PYEd et sjedc

2.1 2ZEL0{ OF7|=A

L2ZEJO] oF|HAHE FAXWNESY FTx 43 #
A, A 2 HAL rlol=se 43 %% EM%—E A
2" Qg 49 $Eo Faseln13 AZEY
o] o AHE theH FE ojHE AT 6&@[12]

AR, A5 JAIAE S dFeA ¥

AZEJS] olFEAE diEe Az¥ #HA

(Stakeholders)Ztoll 4% ojaj¢}t oAl £%& 3 7)
22 AHE # Sk

4, 2719 474 FAS £F

AZEYO] op|HAE 27] GAY AxW 4AA 4
Ao thele] FAH 2A REE AFICh

HA, AN2He] 2438 AT

AZEJo] ofF|dHE AlxFo] WA FxIHI,
aR9 AXIEE] ofBA A TR & el
3 49 5o 2dg ATk

AZEgo] ofF1dlHE X7 A WHEZFHA 2
2 Perry & Wolfel 9[15], Shaw & Garlan2] %
d(16], 28] Kruchtend “4+1" {§ EH[3] Fo] &
Ao} itk E 18 o]5 A 7HA RHdEY 548 &
oFate] Yepd oot



olFld A sl AZEo] ALS XUse EHHA LZEH] olF|HF Ht P

E 1 gEZFH AT EYo0] ofy|dx ZdE

P B
Elements el 84, dolg a4 4 24
Form 7VEX7E o8 44, ¥4

=

ol71El Y HAY AAEA FEF 82

Components 35 7)FE FHEE AN 24
Connectors AFIEEY F538E FA)
Patterns HAEJESD AYUSe] 4 sidd o

& At =08

Alad Avele B9 HE

Use case view

Logical view |FE 7153 87AMGES 9% 24
Process view | BAIA# F718 UL 9gT 2l
Development Mg §ANAS AZEYS FE FRE
view 71 29

Deployment AT EY O] 3Jl=dojze] ulx HAE
view E3 =

E 1014 UeEhd opFld A md FolM ‘41" F B
£ O olFlE A FAE Ok AREAREAE, A,
Nz" FEx Z2AE @2z 59 #HS EAFHO
2 222 £ ddh 13 753 a7ANEE H7EE
8FAEE B3t OE & UES $vh 5 F /RE
242t 1 JrF TPt e FRE ALY S
o] tofdt EPEE ol &3] EEE # Slch dixFH
ErHez ®F Ty <AoA Unified Modeling
Language(UML)7} %o] o]&Htt HIde s ©
wWAe 8 Alzd shEe] UMLE o83 “4+17 #
ol71elA Edo] ZuA #&HT JoH17,18,19].

2.2 ATESJH RFANE

AZEH 0] 2T JPEEHE AZES ol v
olalE Add= LS B Uk o} 8FAMES
A F X2 B2FT £ doH20). shite V1 &
TANGo 2 AlAglo] Fdle 71eAHS Ve, e
shbe HI71%E 8TFAIO R VisAg gdske d
QoA Brlsls Ak 24 2 EF AL Jehdth
gutxo s H7leH QFANE Sy Ee O ol
7153 AN B =Y oh20]. 283 Bl 7)5F
27ANge oF 2 dY=Es F32
5 7IZE EFE F dg21]. shie AR B34

297

Aade] g BEE F4 B4R {84, 584,
+94, F44, 434 ol Atk " e A
2 FARSF2 FHAA A R FARF 57 B
H3 Fd B4oz FAESA, olA4, AR Fol
=3
2.3 ATEQH OF7|9X FIl0f §et 7|E HPE
2ZEH0] opdA Hrie AAE LZEd ] op]
37 Agd AZEJOd Uty sa7FHEe F4 5
€ FEAZ F JEVIE oMIEHA FEAA HrtE
= ReltH9,12]. olFEA FEAAY FHrle v
22 HoAd Fasict

Ul ATE O] A|LH a7EHe FEe '
e g Qojel Ad A4 dA, ¢xngF, dHolel 7
Z, HA" 53 g2 3= $£F9 &5 o3 ZAAH
7] Roke Axd" dA 27 dA9 Fa% HA 2F
& el YE AZES] ofFE A A 4EF
o}H4).

A E AAa"o g AASEY] Hd opF|EAHE
Mo Wxd AaHe) £4 SRS UEAZ
UES & 7HsAol e A 84 3A &Y
o} 53], opr|&A MA AA) 93 AF 2ie AX
Edoirt g o|Fo @A Aol A BrHsE
oh22].

-olF|d N Wyl AAL AZES EA Z2Ad H
3 AzE] olFidAE AdstAY AAE ofrd
g PN F AEFE 7] g, IFFHeE Y
g nzEJole FA g 7| 5 ArH6.23].

AXES] ol HE Hr3hy] gk dFEAHY Y
oze AU kel Hrp W[456], oF1EA 7
% o{(ADLs)E °l4-3 %7t By(78], 182 A&
Hold 9 zzEeo]Y 58 o83 AP Frh Yy
[9,10] Bol A

231 AEQ 7IRke] o}FlalA H}

R e A Bysun FEsd{12].
ojel thaf AUt LE A" AHE 7S aEstd B
53 4 5ol g AAAL ouE Ho FAHFHS
2 A7 2 F doke SHAM FQFA R
[5]. AluEle 7iuke] olyEA Hrle olg Zo] FF
2FANge AAHY oujE A Fss Y Alye
2 AL MLEld opdHE Hriste deltt
[4512]. 9= Auge S AZEdO] AlxHT}
#EE g ARER] distet 435 s, A" AL
£ Z9d dig 18 T 539 AEd. pgd Al
yaled ot AAR oF|HAHE FASAY AEA

32

32y o



298 HRALH A AT

7I€3tm, AuEle e op7|F A &gt Bt
o o8 B8ty opFH ATt FHEAAL T FEE 4%
g3, A AY 245 AYeh AueleE sRte
2 3 dE3FHA Hrl o2 SAAM(5], ATAM[4]
By 5ol U

Y AvEe ske] B2p wEe o e &
AFE 7R Ao

c AAFE AEle JARE ZASE Blo] AYoHel.

- ®W7b Ao AFPo] FAA o ®o| FHg-Hrh
aER ool wHEAe EA7b o512

* 7 4EEd W F4E Aort glenE Wi
X 9 37t ¥, %7k diadel EEEth a8
A dE % opEA AT PP T I¥E F

= B2t AEE A HAHY BHo| BE3)rt

232 oIEA 71& Aolg o] &3 op7EA P}

ol7Ne A 7l& Ao(ADLs)e T8 &9 HIUE
BARG 5 45 39 45 #A 2 A2H T
25 AYHPA sk dojolth78]. oHA 7 Ao

B3 59 Azgd avHe ¥4 548 @
Fala] FED oHA FRE ATY & Y=E o
& FH7E Atk oFIEA TlE AdolE 087 olrH
A Hrbe uAYSE opEAs AFHFA %ﬂt
2e 7é of iste] Pag oldA 14 4405 4F
33, 2RE ¥ ARE FYIed xﬂ%“&gyﬂ
0}912“74 Hrhg AYste wyoltt
aziv ol Ha i 94 o B
73 At
<o7IEA AA Y FF WARE o IHAE 74
e &4 249 gy Fod FTHE FoH24].
- Grisle e obF|HAE 71&she ADLY] Bd 59
of o3 F2 544 tig ol7idA Hrirt Aok

B qf @ e

EAHEE

A FHE 4

Edo] 2 &8 A 294 Al 550026

°]RL ADLE °)&3 % 7t AXAE, AdEe g%
ol IE A FEe FH 9FFHo|7] WFolrH[24].

sopFldA BrEE QAR AAHA ZEAAE Ao
o A Pt

233 A3 o1NdA Yo}

AlEH ol Ex ZREEO|Y 5L o83ty of7lH
HE 4832 Hriske AL 1 odAe F8 7
E‘rjlé"ﬂ g REAFH FHEL Waz ste dhgoltt
[ .ol WHE olF|HA A 24Ee] AF WA

AHE Alole] A3AEg WlE IS JledxsEs
E}zibﬂ, AA &7l dAFe] Bdx EAE =4
T A9, EF AEHA BdS HAR Ay
Fozx BA 4 54 3 £ AP0l 2
o] W olFldAo] ulg FEHY FH L Ex9)
AlEHold Ed & Jfdsiol slug, 49 A
9] oFEH Hrte HsMe FFEA £l

3. 2ZEY 0] OIF[™AN Bt WY

2 =7AA A AZEYe] oly|Ex Hop B
He B 204 Jepd w9} Zo] 4 bR EF[9] A
Z+7Z} 'General’, 'Medium’, ‘Middle’, 18] 1 ’Artifact’
olgte 4L 7T

B 204 & 5 Ad=ol, Adsls WHe oA =
Aol EAFY 5 e A EHFEL UFy, FHEHE
ol A Are FFEL UMLE o83 “4+1” 7 wd
A AR o8 AAAY. a2 o}
7N9x Hrie opFldRgle] EAFE X7 dACA
o]FojX|H, 7} L AT E S o}FE Xy} Btk

o2 Hrt e AZE oly|e st st
T oPIEHR £F FHEE F 39 Zol AR £+ A
=3

X 2 A3 oFE A Hy} wiye] A7

Generality | Focus on issues

Domain-specific

s
Sol2lsl g A 18 & e
Fol3 srllel 54 clsl #aAH

System-specific | 7o) A289] EA ool By

IEZEI EICR BT

Evaluated | could be answered

oo e i s e o
Fine 2o A AEE das §
. Early o7l F g} Alad BE E3) g
e [T e of e e
e A Alad 2R ZA%
What is | kinds of questions that EekE

I L)




Use case view

£ZES0] o}7|d A Bt P

Ay

PECBETIEE
-8 %3 593 #9d 949 9% 58

Logical view

-AAlC A e 2
-AH 7z AU FeAE

Development view

-k BRG] AZE O] HAH 12z
-7 RET 2RSS 43dA
~HAEUES 1§33 ¢ i, 7AA Aol F

Process view

-FAA 2 718

-7 ARR, WE £ HE2)E olglEg] AT
-Zd a2ET BATHEAY ZEAA B
-2 @92ty AzAg AAUE

-HAA) g B ZZAHAe] B3}

Deployment view

~AZENY FA 849 Frgo]ze] wjx #A
-Logical, Proccss, Development FollA ZA®E 8459 g =29 w5 @4

B

B =FodA A ATEYO] of|dAH Hrl 9
He % 194 Jepd ule} Zo] ZA Hrt £v], H3
7F &3, ¥t @8 GAZ FAEC Frp EH dAd
Me oHlEA Bt 27] YYEQ AZEHS o}
X9} 2 7AENS H8EA FgEt. Frt H A
ofME olF|dAe a7He FF B4 #HH o)
3 AA 2F 2 4 AA FAA uig =A dolgt
(Rationale)& F&3t1 AR alxgto=z rt ¢
B dAolE FA dZo AHgE dojetE Fesin,
AZEo] o7l Mg L o] FEE £ e
g7} dolets FF3ste ¥

B (= aeeaian
%7 Ut Y
il o o7 M A% AER 3
B 227090 wasobianaare 2z
o ot7) N A ARk A% A e B
o o] WA %A A4 A% A3 AolE 3R
4 * 44 A 95 Aol BA 2R
[ IR R
o33 AR4 A HIH B 24

a9 1 AASRE obEA Bk e A%

3.1 =W} F|H|

7} 26l @AE oF|EA Frio loja] AAE ook
@ ol71gA Hrlel BEX 9 Byl 99, ot ot 98
A A @Al olF 3l o] dAME a7
Atk o}F1El Aol i3 PEI(Template)S o8,
7t E¥e} Hrl woddl g H7 PeKContract) S
AFS BrE A AERY Hrp ke AA o}
€3 Hrt A& olF Wie 98

311 87 el tid RS A9

AT Eo] §FAEL OoFg FelE EX) JFestoh
53] 7153 87ANR T vvls3d 87AMe] #eEo
ALY EdFH 888 ¢ o 28U AZEY
o i3t 7158 27ANE B 7|5E a7ARre EF
< Hrt BEx 2 YUl ¥ AAHS YA gt o9
A o}FEA Frrol YoM FQ3HA ohFold FA
5300 digt 2AS ofHA b wEA] sk o)
g HESE 27AN diEtd dAS Fee A4S
o e ESE FYEr] A% BgL o #@oh

@ 7153 87 M H7IsE a7AES sl
o 7153 a7Ag e A"l AEde VITdE o
Bz, HI7)15H aFAERe 71e4E 2493k o o
oA Brlse A%zd 2 F2 542 dutHez
Foi7 71%€ 'driv & €48 AUrte dEdn

@ #9¥ 7153 274 v eE 8 TARe
#AAE FAG viZed aFAEL S T 1L o)
49 7158 8FAE S Bdc

312 7k gek A4

Byl geke Byl 2R 2 By Bs A
o, AAE AZEHo] opF|ERd wste] FEHE
4 BEAS ¥¥sia Aok Hul ke g #e
AAE F3to AAgk

O o1EA Bt BE ARSI

- AR g EEAA FE HYE 715F &
TFAHE B 494 bR 7% £57° wet Primary’
71, 'Mandatory’ 71%&, 12]lal 'Optional’ 7]5<
E§3ck ol 'Primary’2 7% 7|5 £ 3= ¢
& 'Primary’ 71%¢ 'Mandatory’ 715°] 2 ¢ it

o @



300 ARAG =g A)  AZ

A& Hy HYAE dAs= d o gF
"Primary’ 7]5°] HY=AL W, 129 'Mandatory’

B&9 7)%0] Ald ‘Primary’ 71592 ZAE o
I 'Primary’ 71%%E Hrb H9d XFES
® 4= 7153 2T 7153 B4 g 7 g
& vebd Aolk

¥ 4 54 544 wWE EF

Nzde Fa 23g Yepie 7%

Primary
Mandatory |58 S35 B3t glolof 3= 7l
F8 B3 pHde Aoz EANY 5 9

= e

Optional

cE25E 7154 aFARIES B 594 Y 7%
o) BAl) wet AF"T oA HrF ¥Y FAA
'Primary’ 7159l sl #H7t WS FAsH 274
#EE ‘Mandatory’ 7153 'Optional’ 7)) %7} 4
9ol THHEE &= v goATh

¥ 5 BFE 7FERS WA

Primary 7163 Mandatory 715 A}e]2l
A

associated-with | Primary 7163 Optional 7)%5-A}o}9] A

supported-by

s go g Jgd AT E o] U3 B (viewpoints)
< AR AXE Y AXFE A F MR #B@e
2 Uy g = doH12]. shtbe AAde] AR}
#Holx, & e MR e AR A #H ol
AZEJ o] g Bl wkel Hr) gl ol A
27HE F2 546 iz AR dFL E £ At ®
3 'Primary’ 715 tigh 459 A 9EFS &

« 'Primary’ 715l ¥ 4908 23k 23
¥ ‘Primary’ 7159 $-4¢99 71580 @A o
g 37t BHE 2F3ch

« @7 A V)5S dise gdd wirls
LTFAIES BEEE3% ¥, H7]5d 27AES B4
2 BER J5ES AT vVIEE AN
2 A" 7T $EELS FF B4 #A ¥4
H 7153 aFALEel digk o719 X AdA RS 3
o g&9ch

@ AAE oA 8FHE

NIO-\T-L-EIOJ}-

4 54& 24

Edo] 9

& A 20 A A5 20026

=3

AF" Hrt YA vr5H 8FAMEE sty
‘how-property’ & ZA%c}. 'how-property’ & "how+
HARFAY g2 AFE o]RL BYled aAe
ozHE A EAL APIE AL B3, 283F AR
9 g BAA 2AE AFIIT 4 ¥7)5H 8 FARH
ol 3t 'how-property’ EXEl ofFlElX HrlA] FQ
A dFold B4 542 AR H 68 ¥4 54
3} 'how-property’ 3¢l 942 #AE 4 F4 544
w3 go[21,25] 25 ] 4HE F yEPd Aol

# 6 Qualities®} how-property Ato]e] #HA¢] )3 o

R how long . how easily
Availability available Maintainability modify
.. how well - how well
Efficiency atilize Portability migrate
. how well . how well
Integrity protect Reusability rouse
Inter- how easily . how easily
opcrability | exchange Testability test
L how reliably
Reliability perform
Robustness how " obustly
function
Usability how easily
usc

4 5479 #AE 54 4 549 2
X 08 B4 540 ojuE 93 werte 44
g

k=2

), 21

F Aok Wk A9 FEdM AFE F e FE =
Aztel BAE B 7TAXMAY 2 A BAE ERE #
Aok F 79} Zo) BRIV AsiMe 4 F4 54
of AL Vs FEETY 2F ¢ FH BAE XA}
e F FA 549 rs FFED mAF FEo
FA8A %o ’independent’ VAZ AAsIR,

3 3HEo] &2N&A 'potential-dependent’ HAZ HA
g

¥ 744

FEAM T4 549 #A BF

independent A7l M2 d%S F

> A7t obd
potential | % A 547 Az 4¥e T 5 dv F
-dependent xﬂ&i 7]-b-x4.g ]




AR Fu AZES) AL ALASHE AHHA 2xEo] obldA Hrh WY 301

3.1.3 oA et AEE Ao

H7ke) gidl ATEHS] ofF|HH FA] thdd
gz 488 ¢ Aok A HAAHeln d#A Ae
olFldlH Hrl 3L AR YA HHE LAZE
do] o dAHE A4 et Ut olF Askd
UMLE ©]§3la] “4+1” § ol7ldx zda op7idH
g B¥3git

T odAE BHS= d U4 o FE EA
gl ‘Use case view' & A2 8 5HI Ahje
2 AYS eI, ‘Logical view' s FE 71538
Q7AHERE w3t ‘Development view' JHE &

AdAe] A2"e AAH FE JeR|I, ‘Process
view's FAAY F713 UL I g3y

'‘Deployment view'= AZEg o] lrgoizo) ufx]
o} B¥E EAHEL WG £ & Uk

2 UMLE o]&3te of7|d A uig &4 K&
itk 2 He #E 304 e FRE HH3)
3 o] HFNME AAIE opIdA Zle &S A
Ad, "2 oF|dA BE AFA st THI
Agel XEE F Utk

3.2 Iy =4

#H7l 3 GAE oEA sa7He E2 5
#ER opFdA MA A % 2A dHoleg FEdtn
2R dAloltk olE st Fa AA 24F <
stn, aRcERE A dF AE FE9ch E3
283§ AA 23 AR W3 ZA dlolelg AAFch
olg} go] AAH AA FAH ¢ 2A dolee F2 o
Z3} ol7 el H e A L o] g FRE AlFIch

321 71538 Q7AHEe] digd ofFldlAd 4A &

AX

Bt tg] ol Ao A Bt ol B HA F
5L 4434 olF Y8t o #FE FHEA 7
538 87AMge] W g olF)E A A FES S

T #B7F 39 W9 'Primary’ Zl5o Widte] Use
case view$] Use case diagramSZ3E] A|2He] F
2 238 Yl Use caseE ZAIT Use cases
olFlEl A Aol ojx FWHo] HEE WM F
o7lElR AA REL AAsE H oA HA Use
case® ZAASA Bk

2 AR 9 Use cased 8% 358 3} o= 7
Use caseol] thste] Jebd 4 Qe Activity diagram
T E Sequence diagramS o] &3l & 4 Ut

@ 'Primary’ 7153 #HE 7% JPd a7HE
4 EBAHo=xR¥ dad RE ZHAAYUE Logical

o
gk

is

ir o

views 7154, Developmemt views FXHGA, A
ARSA, o)A, A FEE F JeRd 4+ AtH1,3].
£ Process viewe 4%, 334, 84 498 v
Ebd = 913, Deployment viewe 84, A=A, A
5, 33 FUe F Jeid £ AoH1L,3].

@ 7 BH2HE Use casedl Wig &9 35 5F
o] BAFE AA 2ES ZAAT

322 op71dA AA AAol it JAPS 2A

ol7)1el A A AA(Architectural Design Decisions)
2 oZ|d A AAA TEE 5 U EA 2AE A
slo] fEdE AA uigEd tiE HdEs oudd
of opy|Elx HA AP A AR W) 4A FA
#oz pAd

ol H HA AA=HA ZFA AF-2A 2A @&

D 4A AA H4(Decision Variables)& 233t}
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Rationale-ID ID-NUM
Architectural design decisions:
Decision variable = valueNUM;
Candidate alternatives:
concern:
valuel:
value2:
Consequences:

effect:
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= Customer buys tickets through the kiosk or the clerk.

® Customer buys subscriptions through the clerk.

= Customer exchanges tickets.

® Customer checks ticket's availability.

® Supervisor surveys total sales.

® Buying tickets and subscriptions make charges to the credit card service.

& Customer can sell and release tickets, make money transfers to and from the office,
print their current status reports

® Box office system must be able to handle a number of concurrent users.

= Server keeps information about cach client’s transactions and status.

® Each ticket has distinct row and scat number, no support for unnumbered tickets

® Customers may have many reservations, but cach reservation is made by one customer.

= Reservations are of two kinds: subscription series and individual reservations. Both
reserve tickets: in one case, only one ticket: in the other case, several tickets. Every
ticket is part of a subscription series or an individual reservation, but not both.

® Every performance has many tickets available, each with a unique seat number.
A performance can be identified by a show. date, and time.

® Box office system must be able to handle 6 concurrent uses and about 30 transactions
per second.

® We must improve reusability of components 10 reuse in other ticket selling systems.

® Server securely keeps information about each client’s transactions and status.

@ Reservation methods must be able to be changed easily.

® The methods for buying and exchanging tickets must be able to be changed easily.

13 3 Box Office Systemol th3t &7 AFg

HHQ AZEo] ol71E A H7l wHH 303
Box Office System2 Bl 7 2 doF MU~ A
T3k, g U g NEL F Alade 4§
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o 3L A £ A=EE A ] 3o g3
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4.1 BI} EH|(Prepare Evaluation)
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Functionsl requirements

= Customer buys tickets through the kicsk or the clerk.

® Customer buys subscriptions through the clerk.

® Customer exchanges tickets.

® Customer checks ticket’s availability.

® Supervisar surveys total sales.

® Buying tickets and subscriptions make charges to the credit card service.

® Customer can sclt and release tickets. make moncy transfers to and from the office.
print their current status reports.

@ Box office system must be able to handie a rumber of concurrent users.

® Server keeps information about each client’s wansactions and status.

® Each ticket has distinct row and seat sumber. no suppart for unnumbered tickets.

® Customers may have many reservations, but cach reservation is made by one customer.

& Reservations are of two kinds: subscription serics and individual reservations. Both
reserve tickets: in one case, only one ticket: in the other case. several tickets. Every
ticket is part of a subscription series or an individual reservation, but not both

= Every performance has many tickets available. cach with a unique seat number.
A performance can be identified by a show, dase. and time.

1

Non-functional requirements
* Box office system nmist be able to handle 6 concurrent uses and abaut 30 transactions
per second.
= We must improve repsability of components in arder to reuse in other ticket selling systems.
= Server securely keeps information about cach client s transactions and status.
= Failure rate of ticketing service should not excead 1 in 1000 requests.
® Reservation methods must be able to be changed casily.
* The methods for buying and exchanging tickets must be able to be changed easity.

23 4 Box Office Systemd] 7153, ¥7]%53 278

412 Bt gk B4

% 5a)dllMe} ol E2lE 753 aFAge 2R
B A9 F8 58S JelEe Primary’ 7l5og
‘Customer buys tickets through the kiosk or the
clerk’, ‘Customer buys subscriptions through the
clerk’ Z12]1 'Supervisor surveys total sales’ 7|%&
% FE23I0 28ln 2AE Primary’ 713 #d
3t ‘Mandatory’ 7153 ‘Optional’ 71%5& &E7F3}d

AR EF 71%E Aol ‘supported-by’ A%}
‘associated-with’ #AE yelAth 18|31 'Primary’

71 diFted 24 £4E Rodty  vehich
‘Primary’ 7159 4 ¢ wet 24" il ¥y
el ‘Customer buys tickets through the kiosk or
the clerk’'® #HAE 7|5 JAYol disld v7153 2F
AlgrE F&33, B715H FAE F4HoeE A%
222 Feste] YehiE 19 5(b)9F 2o) JelE 4
Uk
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(a)

ARG EEA ATEY] 2 $& A 29 d A 5 QL6

Pi.Customer buys tickets 1 pe---- -1 M1.check ticket's availability.
through the Kiosk ot the clerk. _| M2.server keeps information about
P2 Customer buys 2 each client’s transactions and status.
S:"bic”phons through the M3.buying tickets and subscriptions
cler -{ make charges to the credit card
P3.Supervisor surveys total 3 services.
sales . M4,show current and upcoming
~~~~~~~~~~~ productions
M5.each ticket has distinct row and
-] seat number, no support for

unnumbered tickets.

M6.a performance can be identified

NERT.improve M1.M3M7, by a show, date. and time.
reusability of o -] M7.customer writes a order for ticket.
components inordertor | [ ]~ e e e
reuse in other ticket
selling systems
NFR2.handle M1.M2,M3,
concurrent uses and 02
i i ly.
transactions efficiently O1.customer exchanges tickets.
NFR3. Reservation M3.M7.01 07 hand! 1oad
methods must be able _handie overload error message.
to be changed easily.
5 = B2 o = & 5 =
a5 7% 8§ 2 nuneE aFARe g 715
=
T

R table
NFAT. We must improve reusability | how well potential~ Reusability & Concurrency
of coToonents in order 1G “euse N | reuse dependent
other tic<e! seliing systems ootential - Reusability & Maintainability
NFR2. System must handie ~ow dependent
concurrent ses and transactions | concurrently ootential- | Conourrency &
efficienty perform dependent | Maintainability
NFA3. Reservation metrods must | how easily
be able tc be changed easily. madify

Reusavity | NFRT Reusability = (M1LM3,M7,01}
Concurrency | NFR2 —_— ;"‘}C“T_TQ"C}IE(M;;{";'%\;;‘;‘lOZ)
\aintainabitity | NFR3. NFRS aintainability = (M3.M7.01)
Reiiabitity NFH4
A E ol = 3
g 6 23" 2 54 9 RS0 wA

(a)

(b)

- " buy tickets

Box Office

Klosk

buy e
T
A<includes> /“
'{ e Credit card
> service

make charges

survey sales

e

Supervisor

a3 5w AFY ¥7Td 874 NFR],
NFR2, NFR3¢l thald 'how-property’ & Wep@d 2
Z} 'how well reuse’, "how concurrently perform’,
]2 'how easily modify’& UEhd 4 ok ol E
)2 Reusability, Concurrency, Maintainability 54
72 249 #Asm, 4 £4 EAT €L 7l &
2=7te] T¥AASRE ¥ 67 2ol F4 543Y
#AE 2T

413 ot71E A g HE A

Byl i3y AzEGS oFldxE UMLE o83}
d “4+1” B opldA mdE 19 7, 2% 8 1 9,
a9 103} 2o} el 4 JoH18].

HA 18 7€ Box Office System®] Use case
views UERd Aotk ¥ 79 (a)E A=HY F8
22429 Jehl7] 98k Actors$} Use casesE EAF
o 238 79 (b)E Kiosk, Box Office System, Credit
card service Ateldl dojiul= ‘Buy tickets’ use case
of th3t A5ALe] TES HoFrh

theoz 18 8& Box Office System®| Logical
views el Aolth. 29 8a)9 Class diagram<-
Customer, Reservation, Ticket, Performance =2 P
2 zg3tn gk 19 8(b)9 Sequence diagram-
Zg Zo2e A2EAel R Actors AbelelA EA
o s 918 dohvte AEAE-S YeRdh

13 9% Box Office System®] Development view
vebd Aotk 18 Ha)
Development views Component diagram< ©|-83t
etk Box Office System& 3 7R9] AMEA} S1E
Holx AIXIE(KioskE o8 1S AT A, 2
2] dekg o83 ClerksS $1% A, €7 w0l 4%

¢} Deployment viewE

Credit card

Box office
service

.. 1: request{cout,performance) ‘

2: show availability(seat-list) |

3:;elecl(;e|(l) i ’ 1

4: demand payment{cost} ‘

§: insert card(card number)
- ————————— > §: charge(card number, cost) ‘

7: authorized
8: print tickets(performance, seats) | <
e A ——

9: eject card ].

1 \ !

713 7 Box Office System®] Use case view
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(a) (b)

: Customer |

- .+purnased

ZEd o] o}F|El A Hr} Wy

Reserwtion

oy

: Show ‘ : Performance | : Reservation Ticket . Credit card
- service
1: show schadule |
2: show availability(seat-list) |
3{ reserve(seata, datq) ‘
R 4: salt
H . e
| | |

5: demand payment(cost)

Sdestroy ()
I Show

{@pname - String
I i

\ \ - |

6: insert card(card number)

~

: charge(card mumber, ein)

305

1 +show _—
8: authorized
ooz |
9: dakt aveilability
e e - ) | ‘ 10: updnte sest-list e
R -1, 1. eperbormancd ‘ SR ‘
T @yavaiabie ; Bootean , s ::'“;";:“ i 11: print tickete(perormance, seats)
Feme [ TS e meomer ! B— 1
Suxchange() [
| | ‘
|
39 8 Box Office System9] Logical view
(a) Development view (b) Deployment view
X CreditCardAgency T CrediCardAgency Supervisor

CreditCardCharges

<<dalabase>> S 2
Ticke1DB % CreditCardCharges | Maragerintertace
charge é puvcn.s_a,é meu\ i )
A PRt - 2. TicketSeller e
y e . > TickatDB 1
i

TicketSelter .
| I— < .
__ Wanagerinteriace ‘ A - TicketServer
subscriptionSaies () ()i idualSales™ - / el |\
~ P - hEN.
/’\ Supervisof T ) | A Poie “~.. SalesTerminal
: L Kioswintertace i :5 Clerkintertace
i — i |

Customer

T Clerk N

I8 10 Box Office System®] Process View
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ment viewt Deployment diagram& o|&38l HIEWA
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a8 102 Box Office System® Process viewE
Jebd Rolth a9 10(a)e B dul 83 2 s}
Kiosk Clerkell 23] FAle] Lojuls 4L
Sequence diagram$& ©]839 uUEhd Reltt. 1Ex
g 10b)e 87w 23 B A A9 FA
A3 %7138t 2HE Sequence diagram$ o]&sle] 1}
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4.2 ®I} s¥(Execute Evaluation)

421 7153 a7Ae] W98 opldH A i

24

7t B9 We 'Primary’ 71%¢ ‘Customer buys
tickets through the kiosk or the clerk’ 1%l thst
of o}7[el=]e] Use case viewEHE
gohdck, =3 Use

-
Ee

‘buy tickets’

use cases case view$d)

AEANE=FA AZES B &8 A 0 A5 3 (0026)

Sequence diagram©lA] ‘buy tickets’ use caseol] 3t
449y 5 3ES FAIY F2E ‘Customer
buys tickets through the kiosk or the clerk’ 71%ll
sl s7He AR, FAA, FARSAR 2 F
A EAd wal Logical view, Development view,
Process viewolX 'buy ticket’ use case®] % EF
of Bt oEAM AA RS AFY 19 11&
‘Customer buys tickets through the kiosk or the
clerk’ 7150 Wigt o}71dA 4A FEE UERA 3o
tH1dg 789,10 F=x].

422 o719 A A AR sk L& EA

I 6oA HIZ1%d aTARE NFRL'O disixe
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AA 24 W$E 2893, 'NFR2'C giside
Process view 2 H.E] 'DtIndependentTasks’ 2}
'DtSynchronization’ & A4 2% ¥HFE FEIA
ag)sr 'NFR3'9 dslAl=  Development
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A 23 dFE FEIQG0 olHF HA 2F dHad
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Decision variables
NFR1 OtComponentLayering | /A“d Component Q@< ¢ 2%
NFR2 DtindependentTasks Parulieldt A + 89 + A tasks A%
NFR2 DtSynchronization Tasks to}} synchronization 3%
4 Component interfaces 2% ¥ 217
NFR3 DitComp y | & 3% C Aol g] A
a3
Decisioa values

3-layering: Interfacing, Processing, Storing
components

2-Tasks: Charging, Ticketing tasks
Existence of unlimited synch state

DtComponentLayering

DtindependentTasks
DtSynchronization

3-Reservation interfaces: subscriptionSales,
groupSales, individualSales,

DtCompenentDependency

a9 13 A4 23 des A 24 @

423 o}71dlx A AAA diF 2A dHolgl 2F

I8 132 7+ oiglEA HA ZAAR i <A o)
g2 Jehd Aol 7 13(a)9] 'Rationale RID1'S
AA 44 ¥4 '‘DtComponentLayering’ell tid AL
2, |32 AT AHH e AW o] ¥
F8 ’Concern’2 71549 £ Aoz AAEAUG
olglgt ‘Concern’el Widld 7}ed titE2e A8}
9o FE FAEgE e FXJE] A" Ui HE
YEZ 4E3e HdF ARt 43538 9 A
AXJES ZAPstn AF FIKEF w=z Eegc
ol AE & Utk 1Ela AREAete] 4 AE HE
dES Ay HAIUE, Y HPXUER 72 75s &
g3he Wol ok 1 FolA AdE P A WA
o)y, o] Whie 7} AZFe AXVIEQ AABAS
Z7M71e ERE 71A0(28)].

I3 13(b)9] 'Rationale RID2-1'2 A4 AA ws
‘DtlndependentTasks'dll th3}F Ao g2 o|AL FA A
ZdHoz @AEgd o] W¥Fe F8 ‘Concern'® ©
g Z2AY oA AYFHor 2AEY 2 5 s
2 99Z2e B Aoz FAHAYUD o|#F
‘Concern’dl W3t 718 didke2 B FF ¢ 2
A% de A7+ FA4E 288 PHG F 1NE s
9] 29 HE FYP3te WHol AL F Uk olE Ul
¢ F AEE WHL 3 WA Wo|n) o] Whe Y
Hozg 3 7Med F AYS EEdd AY aiE
A stx NE = FHE F JAEE Fo2H,
ohee] ARgALol &8t FAIAGE FFAIZICHE].

2% 13(c)9] 'Rationale RID2-2'&= AA A3 W
'DtSynchronization’ ol 3 Ao g QA FAART 3F
HHoZ wdEn, SYHoz FPHE 4 HY G
£ FAsE e g FAe] 2 ‘Concern’o|th

2ZEO] ol7le A H7l Py 307

ol tlete] 7Hed s BHE el unlimited
Synch AelE Tt W=, AEstd Jei9}t bounded
Synch A8E F& We] A& & Aok oE Uit F
AhE diske A WA Do, o] WHE FAEE

A% Ase HAE do 2y 2E e 7heAdol
E3H18].

2% 13(d)9] ‘Rationale RID3'& 4A #A v
'DitComponentDependency ol i3 Aoz ojAL &
AEeAdn AFHor #FPIYG o] WFY FQ
'Concern’2 oo} W #H7e] 8042l #og FARH
Atk oo Widle 7}EE digtege oiof ] wel
M2 OE JHFel2E FYste ¥HY F ) e
shtol EE o]~z FHAIZ el AL F Uk o]
E digt 3 A e A9 of ok el me} ¢
Huel A5 &3 Wyeld. X JIE RIFuo]27}
KR 988 2 3z, 24 dgHelx9 7)5g &
FE¥he AL 5% Ae#He)29 WAe] & QUHY
o] AMEShE FIVEY 9FS vAA A o
aEEgE 4y 7% WAl &olatn, £ 13 B
EAEY 4L F7HAZITH 8]

(a b
Rationale RID1

Architectursl design decisions: l:'mr:'m" i
I)I(Iomponcnluxcﬁng = valuel; mw!ﬂ!nﬁ'lsk& . \mlue‘l:
Candidate ahernatives: CammdependentTa

Concern: separation of functionality. layering

Vane) = 3 Iyenng(imerfacingprovessimsiering) Concern: partitioning into  set of independent tasks

imterfaci uc = 2-asksticketing charging)
value2 = 2-layeringlinterfacing.processin g storing) el = 2-as "

value3 = 2-layeringlinterfacisgd processing soving) valuc2 = | tasksiticketing&charging)
effect: enhance reusol +).make unit of reuse small(+) effect: enhance concurrency(+)

Rationale RID2-2 Rationale RID3
Architectural design decisions: Architecturai design decisions:

DiSynchronization := value l: DrComponcntDependency = value 1:
Candidate Candidate siternatives:

aliernatives:
Concern = identification of states
value| = fillOrder charge Account.unlimitedSynch
value2 = pickSeats prin(Tickers, validate Account,
postCharges boundedSyach

Concem = change of reservation method
valuel = 3-reservation interfaces
value2 = 2-reservation interfaces
value3 = [-reservation interfaces
: Comsequence:
effect: enhance concumrency(+ ). minimize overheadtg effect: support the change of reservation method(+)
possibility of deadiocki-) enhance reuse+}

I 14 o}7E A HA AR dig 2A dofet

424 AA AR W5 Alele BA F&

AA 2R g Alole] BAOl Aol e 2™ 13404
ARE Z+ dA AA] g oA dlojele A9
Consequence® B}&O. 'DtComponentDependency’
7} 'DtComponentLayering ol th3} XA AA <A
A+ d¥E /Hde e ¢ £ U agn
'DtIndependentTasks’$} 'DtSynchronization’dll whg+
AA AAo] Ax: FAEFHH) dFE £ wEhA] E 10
o e AAE 48 5 U
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Decision variables | Related
DtComponentLayering ‘ - -

Dtlndependent Tasks |DtSynchronization |[Concurrency(+)

. Dtl -
DtSynchronization tndependent Concurrency(+)
Tasks
DtComponent DtCorpponcnt* Reusability(+)
Dependency Layering

4.3 ®o| 22 (Complete Evaluation)
431 44 23 d+EL 258

¥ 118 7 £4 540 sk ‘positive’, 'nega-
tive'’ 9¥E 7HXe dA 2YPESL 2§t JEhi
Aol
F 11 A 23 ¥4 1§53
Qualities Groups iVar
sitive DtComponentLayering,
Reusability Post DtComponentDependency
negative -
sitive DtIndependentTasks,
Concurrency po DtSynchronization
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