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(tree inclusion) ,

. TP311 A
, . ,Andy Podgurski
(- Amy Moormann
(signature) ( ) ( ). ,
[3] [4] [5] ,
,REBOOT,NATO
(O
67, ) . XML Forbes
Gibb 8, XML , XML
NP
* : 2001-07-10; : 2002-02-25
: (B990105)
(1974 ), , . , © (1973 ), .,
, ; (1969 ), , . . : (1936 ), ., ,
, . : (1942 ), , . , ,CASE
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1
1.1
3 (D) ()
'(3) :
, ; :Prieto-Diaz
s 3 ( ) (
), 1 (
| Action | | Objects | | Media | |Ap|icaiionfie|d | |S\/stemtype | | Client type |
| Compress | | Files | | Disk | | FileHandIer| | Database-Management | | Office |
Fig.1 A facet tree of acomponent
1
(o201 (tree embedding) (tree inclusion)
1.2
: 0, C.
1L, RQ'—C,  QcO, , 0-C h.
(1) 9, =4; < h(qi) :h(q‘/)rqi‘q‘/ EQ';
(2) distance(label(q;),label(h(q,)) < T;
Jdistance(m,n)< T m,n , label(q) q ( ),T
3 g g <h(g)  h(g)
3 1 h o C ,
, , 0o C , o C , o
0 ,
( ). 2
( ) : :
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3 ,
l ’ [11]
T, 7. 3 (D) (change),
, a—b a b (2 (delete),
, ,  a—>d
a (%] , ):(3) (insert),
: ( )
, D—a a - xoyxye{  }o{d}, ;
v o).
1 , , '
2( ). A o C ., h spectrum(h)
spectrum(h) = Range(h) u{v|§| v1,V, € Range(h) v, = ancestor(v) A v = ancestor(v,)}.
Range(h) h . ,
3( ). h 0-C . h
yh) = 2y —>hN+ Dyl —> D)+ 2@ > w),
vedomain(h) veQ—domain(h) wespectrum(h)—Range(h)
domain(h) h
TCost(Q,C)=min{y(h)| 0->C }.
. 3 w
C—Range(h). Spectrum(h)—Range(h).
y ( )1
] ( 1)1
2
21
NP ),
, : M LM.
A M). \ M(»)
M) = {{w}|w e C adistance(label (v), label(w)) < T} W{{}}.
5( LM). 4 LM(V)
LMV) = {C’|C’ cC, 0 C h, Domian(h) < Q[V] A Range(h) = C'}.
orv] 4
2 : ( ) ,
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Query tree Q Facedted tree of component C
4
1 3
2 1
Fig.2 Example for method
2
3 : 1, v M((v). : 2
MD)={{2} {3} {6}} M()={{} {1} {4} MQ)={{} {T}} MA)={{} {9}}. 2 M(1)xM(2)xM(3)x
M(4), ( o C ):
( LM) (
3. 3 , 2 '
2 (n(.) (nm)
n.=[1IM)| -2 M)+ (-1 . M) IM2)|- [M(3)]- IM(DI-
veQ veQ

(IM(D) M (2) |+ [M(3) |+ [M(4))+(|01-1)=36-10+3=29 . 10, {oy {3t {6} {2} {1} {4} {2} {7},
{gr{9} 10 {<} : , .3 10

3 {2}

) ®: LM ®LM — LM

LM(v) ® LM(v,) = {4 U B[4 € LM(v), B LM(v,), VaecAbeBa b i
(2 @ IMO®M —> LM
LM()®M(v,) = {AUBlAc LM(v),Be M(v,), VacAbeBb a )
® @D .
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LME)=MM®( ©  LM(v,)).

1 :MO)={{2} {3} {6}};LM(D)={{ 2} {3} {6}}; LM M, n:=0.

2 MQ={{<} {1} {4} };LM(Q)={{ <} {1} {4} }; n.=0.

3 ME=HDTT;,LMQR)=M@B)® LM 2 ={{T} {7} {1} {4} {7,4}} {7,1} M(3)xLM(2)
7 1 . =2+ 3—(2+3)+1=2.

4 :M(#={0,9}; LM ) @ LM (1) =LM(3,1)={{ <} {3} {6} {7} {1} {4} {74} {3,7} {34},
{3,7,4},{6,1},{6,4}}. M.=3- 5-(3+5)+1=7. LM(4)=LMBY® M4 ={{2}.{9}.{3}.{6},
{7 {1} {4} {7.4} {3,7}.{3,4} {3,7,4} ,{6,1} {6,4} {9,3},{9,6} {9,7} .{9,1} {9,4} {9,7,4} {9,3,7} {9,3,4} {9,3,7,4},
{9,6,1},{9,6,4}}. n=2- 12-(2+12)+1=11.

3, LM ,
. n,~=0+0+0+2+8+11=21;n,,=|LM(4)|=24.
n. n. 27.6%.
22
M
. M ® @ .
MODOMQdMPA)OMMP. @ @ LM ® LM| < |LM x LM|  |LM @ M| <|LM x M|
( IMQLM c LM xILM LM ®M < LM xM )
: vC MFC STL
110 ( ) ;1
) ) , M .
Tablel Runtime comparison among the two methods (|Q]<10, number of components=  110,CPU=P 667)
1 ( [0l<10, 110,CPU=P 667)
Algorithms Mean time (s) Variance (s9) Query times in experiment
General i
e”:go‘fﬂ‘;”nfa“ve 0.406 001214 68
Improved enumerative 0.342 0.001 85 76
algorithms ) )
3
( )
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Retrieving Components Based on Faceted Classification*
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Abstract: With the deepening of reuse practice and scaling up of the component repository, the research of
representing and retrieving software components gains more attention in software engineering research. A method
based on tree inclusion is proposed to retrieve reusable components classified in faceted scheme, which combines
the theory of tree matching and the feature of faceted classification scheme. The analysis and the experimental
results demonstrate the feasibility and effectiveness of this method.
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