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Pattern Description in the IntelligentPad System,
and Its Application to System Development

RyoTA HirRaANO"tt and YUZURU TANAKA® 1t

Componentware as a new software developent technology has been attracting much atten-
tion during the last decade. One possible approach to support application development in
componentware systems is to provide an application framework for each application domain,
and to allow us to reuse such application frameworks. In this paper, We introduce a semi
formal method to describe the interface and the abstract behavior of components as pattern
descriptions based on IntelligentPad system. This method provides a way to describe both
existing applications and problem specifications as patterns. We will show composition and
decomposition operators, using graph representation of patterns, and propose the method for
pattern maching over applications. These methods can be used both to translate specifica-
tions to the composition with components, and to search a component library for required

components.
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#index — #current (#index, #collection)
#collection — #current (#collection, #index)
#collection — #size (F#collection)
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#addLast — #collection (#addLast, #collection)
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Fig.3 An example dependency set of a composite pad.

e ziE, 005 > THDHEE, ADARTY L #ad
fBAS, BOATY M #bIIEHNSINDEZ L 2EHRT 5.
ATy MERDOEE, #a OBEHHESREIC #b 1%
BEN 70, KRERBROSEAT v b (ref slots)
igLhd.

ABRES AB X, A 2HK (B) Lok &
A[#a8 : B], 3L <k 0 RFEAATY P REEEL
Alta : Bl ® A[B] DX B2 LICT A, B %
BRELL7-E 513 Bl#b o Al &<

AHEHOFEHEFI L L T, CollectionPad|#index
: CounterPad] DKEFBEHRDOEE D ZH 3 ITR
T. COEED R IRAE, B2 OE—ER Col-
lectionPad DKFEHRDESE L, CounterPad @ 2
DORIFEFR #down > F#count (F#count), Fup —
#count (F#count) DEAL O E LN, ATy b
ALY, Do L LT #count — #index (¢) 2538
mEhTwa,

3.3 AR ITILLBRE

ATy b AN S LERFRROEKEE D DM (S, D)
o, —BRETISTIRBEBLIILITES.
IOV ST7RBL, UWTOX I 2FIEE&HCLIVE
b, DIZBWTBEAT Y b & ERL ZKFBRIC
WY BNy eRe iRl 72RBUTR 5.

(1) BEFEEFROSEBATY PEEHELZ D%,
EIEFERERZL T, Ny REERTS.
Hs1—ftsa, Fsa—orftst DD LD L &L, s
& #s, OBCBREmMORFHBA L&, FHE,
INLE1IDOOTEEEL TR,

BRAERRICOWT, (1) TRERL 72y £
WBHBATy FIFEEL TV RITIUTI IR 8
mL, ZOKFERICEINET 7R AT Y

FeBBATY FEANYEROSBTERY B,
WHHEHGAT Y M7 72 AAUy b 12D
FIEHBTS.

AWy FYAL S HIZ, (2) THRLZZ Y

(2)

(3)

THHALE ¥ SRR

June 1999

~ —~
#addLast #addFirst

#index #collection

#current  d#size

a4 ny-VEBROY 77 RKEAOH
Fig.4 Example pattern graph.

N\ N
#up \ (#down\ #addLast #addFirst

.
#index ) #collection

(#count) /

#current  #size

B5 EEESGICBTAEEL0ORE
Fig.5 An extended pattern graph.

ERIZERTwWARWRTy pAHUE, Zhbd
P EELTINZ 5.

ZOL)LBFPEERTHEONS ptro(P) DT 57
G(P) 3 (4) TK7.

G(P) = (S, U, R) (4)
SixAay b)Y A+ (THRES), UL EEOFIE (1)
TRONDENY XROEFLDOEETHS. RIZFIR
(2) THRONLZEGHRROT 7 A X0y + LB
Ay bR BEAZRRIOESELTA. G(P) %
ptrn(P) D7 5 7 KRB L EL,

SRS AB OBAEbERIC, K@) 167 I7%
Be2ROBZENFTESL. £/, ptrn(A), ptra(B)
DT 77 G(A), G(B) #, AUy PEAICL->TE
Man72KERRPLBONLTL c TEET AL T
bEILT I TRRE/AIELNTES,

G(AB) = (SaUSB,Us UUpU{c},RaURp)

= (SaB, Uap, RaB)

cEBIREADLEPERZ EIZL, 75 7B TikMEn
AEBEXFHL TELS. K4 ICE—HH Y F Col-
lectionPad & CounterPad D&/ Sy FD 7 77 DFE
WBIERT. AT b #count 25 Findex ~DE[H
BPEEATHD. Fiz, XEEZLITRFEHRDOAT Y
MIAATE B2 BT RE2ZH, RO bo-0R!
OBEITERT S,

EAREBESY FOHALPICHE—HR/SyFELT
EHRTXL, B—Hi Sy For 74, 68
BHEEL 2V, BEL280ER vy VDI 37 %,



Vol. 40 No. 6

HALOWRE 5 A0y M2 120TERE L TS
L, $BX €2 LIZko TEME By FD
TS IRBBIENTES, 72EE, M40y 57
BEIS DEHCEEIRZDZILNTESL., ZOLE
REBROES D 5, A0y MEEIZE > TEM
ENREBERERET S, DRTIE, Pi#s6 : P)
D7 IFIEBELT, HELOWHRATY + % #s 1
MBS I I RBETHVWAZ LTS,

4. INZ— RO

RETIE/ Y — Y ERBRIIRN v 2R (/85— F
57) TEBETELILZABPL, NF—VTFT0D
Wkl EAEOATy b ORZRHWT, XY~V RRO
WA AT ) FE%ERT.

4.1 REIT ST TOHER

HEWBDNY -V EBBDOT 57 G=(S,U,R) IZ
OWT, FOTEME (Auv ) OREIDOELHEBRL
AEIZRESL, HEORH 2 ZMOHEEIEEZNE )
KEETAIETHEOREYS7 G = (S',U,R)
2797 G &R (isomorphic) TH 5 & EET 5.

FIT7HROATY FDOEMERETHHRE o 2 E
H#T5. cX1H1OEHETHLETEH. COHEo
RPHVAEILT2o0RES 7 G, G IEK (5) D
$HITRES.

G =0G (5)

F7z, A0y FOEZROEEIIMR, HBHAT Y F
ORENOBICEET LI LTY, VI 70RENRSE
BHRTHIENTEL., 22T, 97D A0y b
DEOEFERIE p 2 ERTH. ZOBMER, 7979
DEATY FOREUNORICEET L. G ICHOEE
BE p 21T THBONBT I 7% pG TKT.

4.2 LEBRTOLR

220757 G=(S,UR), G =(S,U,R) I
20nT, § S OWHTEET, UILET LTS
KEINL2EAMERBABOSEKS U 42, R
WKBRTAHHAT S CHEINHTERIT 2 Ok
DOERH R bbb & G R GORYTII7E
EFHTD.

T, UNFUREBTAATS C&EENS2THS
MZRESBOESETEL, BIIETEETHHL X,
HLCIE, RRPRICEBTAHHRAT S KEINS
EEFT2ACERITRL, S ICEINLTESAE
BLEEINS, 8 KEINLVWIESL BV
BOEKRTHBHEE, G X GOERSYy I 7 LESR
T3,

He Gy 77 XM T F T OERT. K6

IntelligentPad 2 $1F % SO MRHLRGLR & FEA~OICH 2803

A (B)

(

e Wy s7ermrs s 706
Fig. 6 Example subgraph and partial graph.

®1 LBoOBHL AR
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Fig. 10 An example decomposition of pattern graph and
dependencies.
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