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A Construction Method of the Software Reuse
Framework using Behavior Patterns

Kee-0O Lee'- Sung-Yul Rhew!'

ABSTRACT

We propose the software framework construction method that increases reusability through use case extraction and
structuring of software system’s dynamic behavior of which identifying behavior pattems from software domain models.
Most behavior models do not provide a consistent modeling technique for harmonizing user's heterogeneous require~
ments, and not yet prepared to a detailed optimizing technique for redevelopment and maintenance. Therefore, we need a
software reuse framework to support consistency and reusability of existing development models using use cases with
functional characteristics. A lattice model is used to this approach for structuring use cases, and the reuse process that
can be driven to reusable components is introduced in this paper.

1.4

3 ANgAol RS, N2dHe) H3HEE 2

2

AZEdo] MY uy3t= AP} dH4S
A7la, AALEA Ao ol E FIE 23
Ao, A RRe AYryse ¢

b

z
=
A

4

3] AN B3y A 2 By
3 9 aAdde Juoy 43

4
"R
=B 19999 49 199, AAEE 11999 79 7€

3 HARYE oFHY FANTEE FE UIE
ALEA fAEE 230 ghdatA] R3)7] e A
AHgol B ofzEo] AT 2ER LZES) 0
AAEE FAMF, AEEY SFFE FAA
T PEe B4 R dARYeZRE AAEd daw
AxE F2ste], A8 &7 R FALYA AHF
2z AHAY F e BAAAY 7534 A Py



Mg YA 7Hesin

AN d7giogs ATEgo YL BAATE
=0 28, A ALY, QAL 2A A€o
B 7IZATFE FH5, 2 2 AL AL
A4S A AL ZRYYAY UeAL S
o AAE ZHYHAe FEE 2l By &
2¥ AAAEE AE AR AR, FASY
ALg ALl @ ARl ol 837 AP AAE FzET
Z2E TE¥IY% AAE RE2F2E QU AR AL
o 24 A4 L Bdstn g7 WE, o]AHA A
HePe Ade FAAZY "y, 3PN E A
AHE ZdYdda 2EHE AF AAE Z2HA 72
gt ARAAZL 7ledd. £8, AAL dide] A=
=d AeE 2o 75HE BEio 248 4
A+ PSDG(Post-State Dependency Graph)7} 45
o zlt},

meby, £e ¥Ry AAF Ao F&7
HALE Az A4, AxEG HALL 9@
AAHE FEFE 5 A 2y3E & AR
F g FPEe]l £xH Wy AEZE A
AFHoZA[G] Y + Y v, gdY 2=
2 AR FIHE F29 ol Ee FEY £ UA
goh =3, PAALEZRY F2¥ ALE MBS
Az -8 s FEEo7] wd, A
e Z2AEY AT gy Eo] oA 2YY A
T A8 FHoE dgo] ¥z gt

2 2ZEHO| XA BIAAT

AZEH]Y AHAIRL 2719 AL 2FAE ¢
HozRE AHAE 7Med AXIEY 22717 g
ANZ# xo] Rldr AFHHA QAHEE HA,
AZEg ol Ug YAI= B olel BHAYR
€ AFAHOoZ olg#o}l dn, NAHY AALE A
A3 % ARAIAR] dF =4o] Yo R
AAHE BE A7 oA LTEGo HYALL 93
A = Aol FE3A AMEHT, Edigl Ay
Y EE wAYe 2y} AES Y YA 58
dAEH1]. COREME H&xge] g3 yyoz
A E AMAY Adojz AFsE= 2vtA WHTER
& 7HA 2 o3 RIGIE AZEgo] A|~dE aof
Ao, BE 2 M, Hote @AE AA FnHes

HRAMEZ 0|83 AZEQ0 THAKE AT T 2089

U AztHoz #AE FASHY A Lxsle 24
3} Aae wyeitiio). =@, H29 Ay U
BN Fo ol R¥Y FHEL o)L, HHA
B3 g B AA(Refine)dt= 71'He ORT(Object-
orient model Refinement Technique)§ £34 %3
3 &% ZYg dwsie] dBYL Eol: 93
R E A7 AoH1L)

olB# WHEY FFAH FHE Lol 2¥Ho
AAA g 4 #n gicke Holo, H2 @
Tol o3t AZEgol HANY TP A
471e] A&Hog AT gldH2] o #Hdl o
3 AAAEE 2A 44, 7=, g92 BFan 7
WL o] 43t Lo HEsdE AT 2"
At gebA, e Aoy AAAEG AdgEE
ARZIEE 7oz dANEE adsiad N @
43t Wetd YALS Iy A48 $d ¢ A
271 vtdEdd AT EYo] Adnlgn LA F
is2e 7o,

21 Tojgl =28

Neighbord] MEW =ode &4 Fgoln, Togl
4L “modd B3 A @Az an =6
AE7PE 38801 A7) AE 9 BAE 44
He xOItH10] 7I& Alad ENIE e
5§ Alago] opd ofz Alxgo] digo] frhs A
dA 2. = E¥e FHE EYol AuF
A 2y Ay @Al NgAe) oEE spoty
A2evi(12], AAtgolt FARFe e WA W
ojsje] 7|xAEZ ol4d & Utk EA EYe
q3gAAA =Y EHE B8 A3 Hed Png
Agsted, dole T4 ¢xF 3 2L 4
oo g =23 5EL & + UEE doFd,
EMAEE 34 AAT2Y 2R ¥ ¥ 54
€ A5 F AEEF HED

R Mo

22 AN Y HE2IY

AAAG Age Y S AL ZYESo] He
715349 B de, dHAAY dEss ads
YT dAd wgate 54 Jonz Ade o
GAE AWM BAsE 2Yo oINS FARA
712 AT SY4E Suse AL wyeer
Hyrhdch EH AALuHE OMT(Object Mod-



2090 St EXMIER =2X| M6 HB=(998)

eling Technique)®} UML(Unified Modeling Language)
& HEF GUd SUES) o, Fzte] WYE
nir} ZFzde AREYe fHo AR dEus A
& olu] 7 g&tA U2

A, Ay AAAY PPES] £AHA A
3 4328 YA #HFHe] glon, aTAYE BT
wEate A Atnd gL ErhsdEd. £,
A42d MEEYEL AN dPog AMREHo AR
2o glow, RYo hREL AAE FIVER
AHEE A B QleHb] wehd, LRy AAE A
AHge] ez AU AR AEA2Y o] &3}
U 2Ee vigoz 3 gL Euigl AYEo ¥
a3y, A Fee WA ARE FEd= 2L
2l ZQjol Wasith olyd RFIHHA YL A&
Yol wrgas AFoly 57 2 4 A4
HE5EL 243 & 4 Ut Jacobson®] AME ALd
4 714[6lolv wrgSAdel Mg Ed 233 9
& He#dozN stgdith kA, el Y4
AHE AtElet 2e AAFHEE Adate 7lgolt o &
AHALEo o] &3 7lE Fo| Basith

23 AR 8 HB AT

AALEE 91F dANE L Sode) F AFst A
A o) g AT Ay oAk sjv], AN YN
o] E3714 AF dE YA A Aol
ojo} &} ojul ¢t MolA 7|&@ wups} Fo] MAH
He A4, 72, Y9 MEssoxy, Agn 72
£ g 30 wa 2z H88ger 27 o
Fo AALE7] oJele 8432 Hrhgo At waA,
7154 2ol SYHQ Jus} 2 PAHAL A
g9 gaoE Ae Ae] uiata s}

(29 D& = B43 oA dA aa =6
J FE 2YEo] AMAY AP AR Al &
Al 45 AAE, A f.7E TRGAY
AEAEAA ARA7 = vAY HeT2E BY
Fa gk £ BA AbgAlE £49 43 9
F3E BAA S 877 FAHY AME HE
dEZ #gsode ¢ 5 Ak oE HE AA
2 g 283 FHPoz o Y £ don, vy
3 AR Ags ubg 2 vlEe FEsd Aze 2
ZESo MY Z2AA AT £ A PHEL
F2¥4.

TH2 23
Eﬂll"l""‘ SHAGH <=HU7H

ARZ Ol B

L1 {% -}
(38 1) =0l 2t} AR Al B4

3. 2AZENO MAR AN

31 & HeE

AALE ZHYAIE FHE] A% AFoz A,
EA4Ee 9XRE ARE adHoz B4y 9
§ zud 23] #awgoz xS ZyHUa
THe 27194 = Yoz HAFPL EA,
AR g M7l FolA  Jacobson®] Use Case
Modelingoll AH2-5l= AL Ablls} & 7154 B9
He ZHAdHa 759 7EAER o] &3 AA
TP 5L AAEo] Bold FERA WH
e 4492 298, A, gA 2= diF A}
£ ZaddaE 7l FEE F43e 988 ug
o2 @t & AT7e ASBAY oA HgAn
F55 A9 e A as 9 FAZT U: ¥
4 gE% 22 uAd AR T AAE T
#AAdNZ FHe YPFA wAFe

32 2ZEY0] AR Z2MA PFTAHA

AZEolS AYALE AR T2 P Z2H2E M
A (29 2)9 ALY E T2 ALE 9u|siy, A}
Ztyote]l a9t Az (Paragraph Identifier) 22
HF Z2AA) AFE =79 A A FEATI} )
5 B¥olu, Ade HZ A& ZzAx dYHY
g, 899 9& Zzq2 39 2L 9njiin,

(2% 3)& AAE o] EME AR gt o
Jd 2Po2RY BMNYRE dYsld B 4
HEln AR AlE FFde HAoln, ALE AE
7oz & aPAEH AR Alsigly oln Fz2T2



g vgoz ANE F2TZE A4H Ut A%, 1
dn g2 44 2 gh2TE T334 ok 2
A1 AME Bl ANI=Y A9 ANE e
4 2E& BEo Ut PSDG 483750l U

» Process input
Component

Process name

Paragraph
Identifier |

Process output
Component

(38 2) £ZEY 0 WA ZEMA 2FTX

(32! 3) AZEY 0] AL T2MA FT

(119 3)& ATEYo] AL Z2 AT FRE
A dAEE H¥}n Ae 2Pz, Y 44 4
M ZZMzo) sido] BAH ded), ol ¥ 4F
dA Aoz HFde Z=AMATEH A7 ¥F
g Az ok =@, (29 28 2YFReN ¢
g3 29 3=o| FAHEZ Ho| oy a2
F &¥a4rt adE Yoz Ho|xs| i FE
A ouA A 279 ¥ AdE gPasre
AEgrt. a2ddM 282249 BPatterne #$9
Hol oojoln] Use Casex A4 AlEIE CRTabled
FE 4z B &, RRSLE WAL F=2F2E #74

SITHES

LDEQNN AR ZHYNZ FHEEY 2091

o

o1z8t

duidtt. A=, =uld RY02 R AYAE FxTX
g TSHoEA AAE YA wEoA T, ¥
AZEE PSDGE T34 43 R 273 Ho
% AAE FE(Component)Z ATAHAADG. £ o

€ PSDGY AAERZTFZINH AXNE YEZ
FZ3e Arwye oA g3 g

33 Z2M2 Heo

3.3.1 9% Ay

9] el 4 ¥ (Behavior Pattern Identification)2 <3
DAY A Abd FZ3e o]&E F A AME AL
HE F23= GAZ, A4, & P92 43 A
By}l 2t HAAYE FoAH 7154E Eddn Qe
FAAH S Mgt dAolth. A= g
ZA(Chain of Responsibility), % 2} AH(Mediator), A%
(Memento), ##3HObserver), Y& 2HVisitor)9} 2L
A B AU F35H4 gdd Podd
o] o™, ¥ (Command), ¥Hi(Iterator), A €H(State),
A (Strategy) 5ol Stk

ol 4w e YouriozHE AilLo) o]&H F
Ax AHE Aldls AHE, daldA, A2 443 g
zHAda, G FH 22 Rtk F o] ¥4
FRE AF FROIU, 72 7%, g9 L AJxd
o Az g Zdg ggsn glev, ol ME o
& &9 RYEL Al2dd HAAN FHHAY AR
gteo] Ag. 1B OgH TMPRIZNEH H494
e 4dsio AL Al o]8E = 3UE Y 74
$EE FEHYE Fo| Fo3)

3.3.2 A% Al 22
A AblE < DA L J5HE Hges
B PARPER AR HAAYG T HAAY

CE 1D #9HE 3 ARZ AR

paar—— wgan FA% A % Ban FeA
ALR-O Ad /a8 FLREEEEENE LR AR B BAYFSE 1A
(Intents) ol W) % g & 44 B¥ Aol G ¢HE
a4 RN B AN Zx | AAYeNY 2 A F454 A Fggs
(Applicabiliy) | V& 43 7242 ol AAE 24 4% 2928
A A MacApp, E++ E++, THINK Dylan's %22 | SmaliTalk MVC | IRIS 339199
(Known Uses) ALz Allo] 7] C class library QE] H o] ~ InterViews 2 2]-& Inventor
A | TR EERD A CEEES
(Use Case) ven (Event Handler) | ®+Bolz} 4e) ELDEE! =4 8 9l(Action)

FriE e



2092 sZZEHRS =EA M6 M= (08

Ad 239 54 BY3oA FEHE Y TAYE
olt}. o]E Alg AlHEL 3¢ 4F(Micro-level) ol A
A G dAAY A, AN gdd 4
gHol, ERYS, 5A7)T $& ¥ W] 4E
o, YAEE T FEFEo] Lol FHAW, oE
= AN F&ol olAHA A FEoZ AF
Arrge] BEE AAFZ) A7) HER AFs
2 7223E FIAH YL A&E SWIANE F
et

<E 1>2HE ti$e] d9meEe] Ardoy v
AR e At Ao B3 PHE ALS A2
ERY £ 7] dol, Eoidule] dedol:y A}
AEEEs 22 YALYE] AAEE AT AHE A
# 29 =32 o4 AT, oF PHRYE
2 ARgRe] gy AFe] fYel ma vehve
Hkgo] fyo] MZ Aoldd, e 43 &
uel FHH R ALE AL 74 t27] fE
olE Al ALHEEL ZulZ AAtgo] Hg3E dde
B EAHE Aok (29 4 2ZEHY A2y
of Mgste o A et A2 o|AAA F4g
FEL 22 LS ®¥stn ook wEA, AEry
o dBAH AYPL o|AH F4% F£EL FEY
£ gle i GyEo] FutsA] g @ 71E A=Y
of e 7idiats] o gk

Externa! Behavior : Use Case

Different Levels
of Abstrac tion

Mixed Levels of Use Cases for each Scenario

(37 4) AR Allel MZ C}E &A% SEEY

3.3.3 #z¥A 4

AZEHol9 LS A3 F2B PAAG A
£ AAES AAR FEHLold WRIITA, BE
T8 22 7154 YREL YEE HolmE, A%
At 719 AL FEFEE AR FERELS
2 B2 e ARFAZETDY AuHdolx
(STD)E M8 AMd] +2¢ A% UgEges der

<E 2>9A, #4274 RIR2E /IE 87AHR
R1Z R2 258 E¥sis #2389 a7ARE 9v

o2 ARA(E)E RI# R2Alol9] AND(N) 2o
E@EY, aFAEe] Z71Y it o]E A TFAYS
BT 9Ede AIREL A3 Folx FIR(P)O] H
ojAct <& 2>elA= UY R1-R4e] Wiy 42 o
& 4343 YR 3714, A& E°] RIR2, RIRZR3,
RIR2RIR4THE 71 &8st =8, 87FAEE AME AL
Hote) FAClA 18 @A AL 9visiy, 02 B
A%t Q&L ofnjdih

(B 2> 27AEY gAHE AR AR 715
= 04e| ojTIHAH

AHgaiatd i ALA LAl Ak AL R AR AL

BTALY ‘E1i:E2i:E3::F4::F5F6:E7
8 7AMERI 1i1itrioilrilio

£ FAHER2 1i1i0i1i0j0:i0

L FAR3 1i1:0i1:i1i1i1

8 FAHR4 oi1i1i1ililil
FNeFAGRIR2Z (1110 0i0:0i{0
ZA0FASRIRZR3 I 1 i 1 i 0:0i0i0i 0
FAaFARIRZRIR4: 0 i 1 F 0010800

3.3.4 AAE F27ZE 75

Aol Zjte] PP GFd ANUHLE Z
= AHE A V1R YUY Y5 BEEE A 72
gate] 71E EHRYY SHPE PN B oiY
2}, g AE A 715 $5E A 282 o
4% F & UL Fed AAE Al T
2B AAE A2TZE GEF T AR (Lattice) ¥
Ag Asn glon, ARG LTE Y F&Ho]
U gutste} e AFT2E Adsie BeRYY 3
4L #Aza Ao

ojst ol AAEE Y Ad FzTRE &TA
g3t 715 AdadAE 722 EEE Ao
%, &7Ae]l FAHA e F4% £E9 E¥
A 8TAOMRE TFAHY 8FAA o2& 3
A LT7A7tA Y AAE 723 ¢ Yol

(29 5E <E 2> dE AA}E FxFZ2E HY|
@ Aoz d8 £E9 2FAYEH F2H AR A
HEXS #ANl TAYY FxT2E Uiz gl
. g B, AH(FE 0N WA 43} 5E2
LFA(SE 2)9) RIR2: AHS A8l E13} E29) %
$¥}E Auisiy, 7tz BEHAAE O 2TAE
B2 oA, 299 34 a7AEe] HolA WA, H%



FE A9 AHE AldlEe] HSUs o & Atk A
=, (29 5= AR FE 243 aTA ] ME
HHojdsLE I AL Aldldl wHgEiv, Y
LTE WEHHE TFY L7 454E wgEE A
& ALETE HojAe ALY digBAA HAE 874}
H3 ALE ARz EAFE EHED o oG
#AE £33 A Lattice)ZY¥ & M FA7Me @
o, Az 544 dd@ #ASc] F¥Hoz ¥y
7hsdtei(g], B¥E A 44 34 ¢ dHo] 75
37] WE A FEFEEE HERE ¢ & A

(Requirements(R ), E2)
((RIRRI}, E1EZ)) ((RRRGRM),(E264]) ({RORMRY), E2€5E6)} (Rt .Q
{(RIRA, 12 ((FOR,{ETE2R4]  ((FORM), {EREAEECET]) (IRYPM), EQEIESES)] ...

{{R1), ESE2EESEC)) (F)(EIEXA)} ((RI),(E1E2E4E5E6E7) ({PM), E2EIE4EBECET))

(6.Use Casey(ET, ..E7))

(38 5) <E 20 8t MALE H=TFX

o] Y FzU9 7154 8T 443 o
AR 23 7154 o9 F7HAHQ 754 ¥
#=ol A7l wEd, ANAY LZEFo FYx
F&TRG 2L 44 L AVA dok

D ANE F2T2S 44

olsh Ze TFY TR aTAYOl thske) 43
FEANRE A% 520 olzx BAY P2 T
28 08% e 542 AVt A=, BYTZ 4
Fulel AW RTAFES) U3 2 BY 2 TAY
4 A, 98¥ 7ISHES AZTRZVE 4w}
8% & 7] AR olv] oY SsHES Bn
2 A A8 F gen, AgAd dH Asa
Vb Asdn. 4, BYPE WF % A2e a7
A g A AQRETZ ATE] golay] HE
o ANAG LTES] Fxo| FHE AP BLY
% Qth AAZ, Use CaseZHe} 544 e #%
Aacton® A3l w, Audest o TAHE
JMEES) F4% 4£F Aolz MUYl W4}
AYe B2 #AL, AUFZEY A4
ANE olMES] 245 £E0] ANg LTAY 3
4% 23 BU2 Fa50 glow, tabe oW,

HWRAMEIZ 0|83 LTERN TAIE TH YT 7YY 2093

7159 33t BAAl YAHAU. wetA, 7]
LSZEH )9 AW 2y 7| 5EYo] RYHA &
e F4% 715 RHoR Ry A4S HoY
A

N

+

(2) AAE F23z2 75 dngdF
Begin
Set Events or Messages as Usecases;
Identify Reuse Requirement(RR) to each Usecase(U);
AR:String; UAR:Boolean;
j=itLs
Repeat
Repeat
AR(Abstract Requirements 1:k)= RRG)+RR();
UAR(Usecase of AR) = URR(i):Usecase of RR(i)
N URR(j):Usecase of RR(j);
if (UAR(k)==false) then
AR(Ik)=0:
k=k+1;
else if (i==n) then
1=1+1;
end_if
Until(i<n-1)
Until(j<n)
While(l<n) do
While(UAR(k)==true) do
Writeln(AR(I:k)),
k=k+1;
End_while
1=1+1;
End_while
End_begin

LaYFE AL AlEIS aFARL o|WAA F
d At 8TAIRES 2¥E F27ARKARDKD
Z E= A3 #A4 ARE FA8HE UARK &
€ A4, vjast Fudi==n) F43 FTOE @

@A F7HA0H.

3.3.5 QAL B8 33

AALE FEFELE YAHS AzxTE 75 gudF
o o3 448 APz A& AETRE A
TZY%E dAZ, FE ALE Alslgel 829
fic EYsARAG,

29 di=5e AN TR V54 ¥
Foln, 44z &4 E FYgart F43s 07 Y§
of Bd HASER FEYR HBse HAH9 o
220 fAA Aok o4 Java YAZEAA
B 7 dRel uF 443A7 ¥4HAAY, Javad



2094 StRFEHMEIED =BX M6D X8=(998)

o ME FEE L dUBLEBARZ HYPAEE f %
go. geby, ddASaAz A4 FEISAY, Y
Aoj7h C++ <dojd A tF4E adE FEA
Aot AL, ARtz Wy golM, oYy R
A& FEEA Fol BAM2E AHE 7 3
AL, ol Wi Adojell F&HQU FEej22 7} Ao
of Mg ALYl EAY, 2 =FAE A3
gFA geth F, C++dold F¢ dF¥HA F
EEA7} op7| ™ olo] tig F71H<A EAAE 7Y
o] o]gdnt

-]

impert java.lo.s;
ava.applet.=;

+

pudblic veid E1();

3 $|‘6

S

.

.7 class R1R2R3 extends R1R2RIRA
b {
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{
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public void EN();
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When a user swipes his security card through a aard
reader, the system checks to see if that user is authorized
to pass through the corresponding door. If so, a security
event is logged, and the door is unlocked If not, a security
violation is logged, and the door will remain locked

(1) Z+ Alvejed ALE At £& : Doors, Locks,
and Security Card Readers
Scemario 1 : Card Swipe Opens Doars Scanario 3 : Break-in Detected

Event : Swipe Event : Break-in
Event : Access Request Event : Security Alarm
Event : Security Evert

Event : Open

Event : Unlock

Scerario 2 : Door Refuses to Unlock

Event : Swipe

Event : Access Request
Event ; Security Event
Event : Open -
Event : Door Fuilure

Scerario 4 : Fire or Smoke Detection

Event : Fire Mam
Event : Security Alarm

(2) ALE Al29] o] AA
<E 3> Hz

(E 3 oEHoHol ChEt 2FAIZ D AFE AldiiZte] O|ZI&A| Eol#

AL Alﬁ Swipe Access | Security Open Unlock § Break-in | Security Door Fire

H 5 Request Event Alarm Failure Alarm
ATAY 1 2 3 4 5 6 7 8 9
Scenario_1:A 1 1 1 1 1 0 0 0 0
Scenario_2'B 1 1 1 1 0 0 0 1 0
Scenario_3:.C 0 0 0 0 0 1 1 0 0
Scenario_4'D 0 0 0 0 0 0 1 0 1
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import java.io.*;
import Parse;
public class reuse_model extends Parse
{
public void build_table
{

boolean binary{}{] = new boolean[4){7];
String [) lattice_label = new String [10);
boolean digit;

for (i=05j<d;j++)

{

for G=0k<Tik++)
(

int binary [jllk] = digit:
:f (binary [j)(k] == true)
lattice_label [1] = strl [il;
)
}
) }
public void abstract_Jattice
// Lattice €| AHA3& T SAod, H39le BEARY
AND function& +4
{
x=0;
y=2
int z
char stringl;
char string2;
boolean {] abstract_binary = new boolean[10];
String [] lattice_relation = new String[10];

do {
do {
for (1=0;1<kil++)
{
27X
abstract_binary (x] = (binary{z]Hl]
&& binary{x+11(1));
if (abstract_binary {x] == true)
{
lattice_label [y] = strl [x];
string]l = char z
string2 = char x;
lattice_relation [y] = stringl
+string2+1;
}
}
} while (x<10%;
} while (y<10%

)
public static void main (String args{})
{
for (y=0y<10iy++)
{
System.out.printin(lattice_label [y]);

System.out. println(lattice_relation [y]):
)
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