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A Design Pattern Ranking and Optimization Method Based on Intent
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Abstract; Design patterns are proven solutions to specific software design problems and often used to acquire the software knowledge

needed to solve software design problems,but choosing the appropriate design patterns is not an easy task. Design pattern intent is the

shortest path to understand design patterns, so sorting design patterns by analyzing design pattern intent is more beneficial for users to
obtain the required design patterns. We propose an intent—based ranking method to facilitate the choice of design patterns, define the
relevant similarity calculation method and give the corresponding proof. Then, the parameters defined are adjusted and optimized by
genetic algorithm. Finally,the proposed method is verified and analyzed by using the data set of practical problems and design patterns in
the actual software development. The experiment shows that compared with other methods, the matching rate of the proposed method is
improved to a certain extent,and more correct results appear in the first place after sorting
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51 &
AR AR S SR A A B A (T R —Fh &
PR Sl FHSE A 2 it DR T S P A o e 52 i B

@ { N N PR

P, B LU s, Wl DL ik
BT T it e [P0 53 (%) e R 7 S8 304 38
M 0

B2 0 ELX AN SR B 3 EL A An e R

"
B Fre AR T T e A 51 R U o 2 B TR M
AT A v L
TEBAALM T RAYSCRF T, 2R B IR 3 1 BT A Ok

L HE
figp R 205 7 A BT ) A S DRI £, PR A A o BT AR

2]
Douglass 2002 5 , % FARH T A AT R G+
GrEAPRAER
PE G

ERIKE
™ =
MAMAH K AR i Booch 2006, Coad 1995,
77

SO 45 5 RV RE A 1 I PEAR AR BE B A T 0T e A
Y B #8:2020-10-13

EERN K

[JA
Ve B i I E
¥R 42 B, H. Kampffmeyer
o .
f&E BHA:2021-02-22
E&TH L T4 ARFAE4 (201602583)
TiK R(1976-) L L

WH B R

JiE

PR yEy
F 4y PR A A 2 ) B B AT TR I A e 3R TR
BRI B TR R R B2 A B ER

R BF 505 10 by Bk 2 A Ak



£ 20 - HEPLH AR &R

RN

1 MHEX#HR

TR 22 38 e TS =X A0 e B A5 T AR DG i i 5%
M. R. J. Qureshi %5"*" 7€ ] fHUBK 5 5 B F P 36 45 35 1A
X T B, Bt b — SR E 3 R R
K BN TS 5 R SRR ) T AR RS 1 2B % 1
BT AR EG) T [n) R 100, 3 8 2 i A ko 3
M HLAE R B R ARG B0 T, 48 1 ] 8 2 — i
ELPRERMERIIE S5, Suresh S 2817 i 1 SCAS 23 2 SO A
KRB, WA BB G — oSt (H 2
wrl oy SRR 1 5 AR 2 RN M g A R UDAE G
Hussian %% 5L FAR I SCA DL 5, 356 F AR )5 %
PR SFE T AR AR & 5, JF HL45 7k A s fkaly Sk it
Gupta 5" fifi F 7 V3 — 1k F A 58 By P i B
H— AL EARDCH AR B 28732 W T HLas ol o, HT R
AR DGR BE DT C 5 | R B0 BB X A PE S |, O s
R Z B) AR T A ik (0 R AR 2 A
FEPIAN TR S A AL, IE A R B . Smith
R QAN Ui e I RE e S R (N7 4 I & = A AW R e A
FARE R B, 7R A7 BT e — A
AR EAEAAS I K B B P2 B TR X e 2 e
A C AT T, 0 T O AR RR A Y
=, Issaoui 55" T — A AR BUAE PR B AR NI
RIS (R RS ) IS 5 I
At It S0t AN BUASH. ARSI B B S0 S
AR 38 2 TS B B R AR R S 2R O R
HET B IS 5 T e R AR 20 Bk A (H BT [R)
T L PRI, YA B o BRI R A s T v 7 R
P. Gomes %' R T — RS TR B 15, 061
FORTER BB h e 2 TR E O,
FER AR ZE A, (B LB 2 BTN SO A T A
REF=E AR OCHE 43 %, W. Muangon 45" 4R T —Fif
BT PR AN XME S o T A 255 1 Y SRR 14 i
5 XA R R A L B — e
Bt HIok T4 G B,

2 ETEEmMIZITENXHFE
A )71 T Stanford Parser X545 = it 2 & S

AR AR S B (] LA SCAS T4k B, 45 3 AH N7 4 1]
X | s AT N P [ e, 20 2o 58 S i) x D E R R
B, B P RN S B [ T R ARULRE BT, B
Hey 45 20 B A A HE e 45 2R B R U 7R AT 1
7N

NS BRI R B AR QR P S A

2 B
.\'4/@_

ICHL X I AN

prc\"

— =, s N
oo [Col / (a, b, ¢, ps, syn, hyper, hypo) \
o] P9 e Ui \

\

SCASTRAL '/ \
v /
/

MatchPPsy AL 5 Hery
B1 FEERAE
2.1 XATAE

WA SCAS B B G 6 6] fdF ] Stanford Parser 1Y
Stanford Dependency parser'>™*" £ i % 1k &5 4~ 41 1 rp
NS BLIR) 22 ] B TEE MO S A . ETR R e A Ak Y
48 > Type dependency (Td) 1, R A U F4E T 5 fi
R AR S P SEAR R T AN 1 TR

A1 WA Td #9458 899K

Td e Gov Dep
nusbj A E i \4 N
nsubjpass EEATI Nt v N
dobj HEREE N v
nmod R Anl i - -
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40 : Decorate 55X Y & [ “ Attach additional re-
sponsibilities to an object dynamically. Decorators
provide a flexible alternative to sub classing for

extending functionality. ” 7 L5 2.,

% 2 Decorate $2 X, & B 0B Td £

Td LR Pl
nsubj nsubj ( provide-V, Decorators—N) * decorator provide’
dobj ( Attach—V, responsibilities—N) “ attach responsibility’
dobj

dobj( provide-V, alternative—N)

nmod_to( Attach—V, dynamically-N)

nmod

nomd_for( classing—N, extending—V)

‘ provide alternative’

“attach dynamically’

‘ class extending’
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R T ¥E I OCEEE] Y VL BC, 75 i WordNet H [r] S id]
(synonyms) . [V i) ( hypernyms) . T 13 1] ( hyponyms )
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EE S B G T LS A PR AR A 2 DT AL A
3RS —E X, B0« provide alternative” 1 supply
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“alternative” F1“ alternative ” J& A [&] f¥) 18] , VT B 45 43 hy
15 (3) WA RIERICEE - A A8 22 5 1, Bt LB
(1-Ps) +1+1, 3CrhE CRER .

LR DAL s synonyms(a,b) ,hypernym(a,b) #ll
hyponym(a,b) 7Ei% [7] a,b 7£ WordNet H1J& 75 4 [7] L/
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LR,

Wth Ak : govscore =0, depscore =0

if synonyms( A. gov,B. gov) & & syn= =true then

a Match,,,. + B8 Match,

(((((

govscore+ =1

end if

if(hypernym( A. gov,B. gov) & & hyper==true) ||
(hyponoym( A. gov,B. gov) & & hypo= =true) then

govsocre+ =1-Ps

end if

if synonyms( A. dep,B. dep) & & syn= =true then

depscore += 1

end if

if (hypernym( A. dep,B. dep) & & hyper==true) ||
(hyponoym( A. dep,B. dep) & & hypo= =true) then

depsocre+=1-Ps

end if

Score = govscore +depscore

if depscore>0 & & govscore>0 then

score+=1

end if

Return scorsse
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Match,, (DpSet,IpSet) = Z Score,,
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(1) 4 DPV#IPV i}, Sim(DPV,IPV)=0,

.+ DPV # 1PV

- Match,, (DpSet, IpSet) =0,

Td, € {nusbj,nsubjp,dobj,nmod}

" [aNum(Set,,,) +BNum(Set,, ) +
v(Num(Set_..) + Num(Set_ . ))] *3 #0

Td, € {nusbj,nsubjp,dobj,nmod|

" [aNum(Set,,, ) +BNum(Set,, ) +
y(Num(Set, ;) + Num(Set,,. ))] -3 #0

- Sim(DPV,IPV) = 0

Td, € {nusbj,nsubjp,dobj,nmod}

" [aNum(Set,,, ) + BNum(Set, ) +
y(Num(Set, ;) + Num(Set,,. ))] -3 #0

- Sim(DPV ,IPV)= 0

(2) % DPV =IPV B},Sim(DPV,IPV)=1,

- DPV = 1PV

. Match,, (DpSet,IpSet) = Num(Set,, ) * 3
Td, € {nusbj,nsubjp,dobj,nmod}

. aMatch + BMatch
Match

nsubj nsubjp

+ y(Match +

dobj nmod nsubj

nsubjp) =
aNum(Sety,; ) + 3 + BNum(Set
y(Num(Set,,,;) + Num(Set
< Sim(DPV,IPV) = |
(3) 4 DPV 5 1PV #43 #H LB, 0 < Sim ( DPV,
IPV) <1
- DPV 5 IPV #4010l
. Match,, (DpSet, IpSet) < Num(Set,, ) *3
- Sim(DPV,IPV) < 1

ot ) ¥ 3+
) *3

nsubjp )

s (1)(2)

.0 < Sim(DPV,IPV) < 1

g5 RS
2.5 7 fl

A SCARMBNT

B2 Visitor” £ K] ; “ Represent an operation
to be performed on the elements of an object structure.
Visitor lets you define a new operation without changing
the classes of the elements on which it operates. ”

SCBR % 3T ) A8, “ Many distinct and unrelated
operations need to be performed on node objects in a het-
erogeneous aggregate structure. You want to avoid "
polluting" the node classes with these operations. And,
you don’t want to have to query the type of each node
and cast the pointer to the correct type before performing

i

the desired operation. ’

RYETEEYR Al R34 A Td £, A 3 foi,

represent operation| |¢lement structure | perform object | fperform operation |
| change class operate element class operation query type
| class element | I object structure cast pointer I
define operation perform element cast type
| define change | type nade dobjW) I
| dobj(W) | cast perform want you I
ot visit nmod(X) avoid you |
| N ?/151 or | | nmod(X) need operation
define you o | | . - query you |
| operate it perform operatio have you I
| nsubj(Y) nsubjpass(Z | | nsubjpass(Z nsubj(Y)
L) bees®) i) )

B3 #H45 TdELER
HAEHESE AN SBEHEG N a =1, 8 =
1,y =1,Ps=0.4,syn=true, hyper =true, /R 5% H Td
LY BATED T BAH RL 1Y) Score , A7V SR AT HAE Td 4

) Match 7%, DCTC b A9 ANEE 3 R .

% 3 Match &%

1Y% DPV Match 1Y% DPV Match
DPV. W1 IPV. W1 0.011.0 DPV. Y1 IPV. Y2 0.011.0
DPV. W1 IPV. W3 0.011.0 DPV. Y2 IPV. Y2 0.011.0
DPV. X1 IPV. X4 1.010.0 DPV. Y4 IPV. Y2 0.011.0
DPV. X2 IPV. X3 1.010.0 DPV. Y5 IPV. Y1 1.010.0
DPV. X3 IPV. X1 0.011.0 DPV. Y5 IPV. Y2 0.011.0
H1 T DPV. Z=@, it LAAH L ) Match, ... ( DpSet,

IpSet )= 0;DPV. W1 JEfi DPV. W1 £l DPV. W3 #}%¢
T, W B K AE 1, W) Match,,, ( DpSet, IpSet ) = 1;
DPV. X1,DPV. X2, DPV. X3 4> JIICH T IPV. X4,
IPV. X3,IPV. X1, fif Lk Match,, ,( DpSet, IpSet) = 3 ; 7]
i, Match, .. ( DpSet, IpSet) = 4, i 5 3 #F, Num
(Sety,;)=3 BIZEZ % (1,1,1,0. 4, true, true, false )
i, 56 B ) S B (R AL EE S 24.2%

3 SHIAMR

SR R AR B 1 R SR A O vk AR AR
WAEIT, 3 AN S 400 7 AR 2 23 0] B A S BOBRHE F
FIOK BE F) JE 0 T 1 0, gk SC R 280 55, 36 27 Al
Tras SRR R T8 A% 5k O HE SR R 2 fif bk
(18 TR DL A W A i A, AT 22 YR AR A mT
A2 HEAL AR R BB AF B 2 807 38, SR T RT A5 1 382
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R 2 07 35 A B 10k I S e ke ) 2 ) A s S
W L 1) — S s D IR B 2 SR
a,B,v,Ps,syn,hyper,hypo 3:7 I~ a , B, v & =F

TRV AR R A R, AN [ A s 4 &t
10 %, B4 200 ARAIEAEIIX R  EEETE0 ~10 2
(] 97 By 2 XA 338 107 B (B A 38\ 35 1 52 | HCAth B {E
JUTPTC 5 ma , B LSO 280 [ 0,10 ] =2 J8]
Ps S 5 000, O LR (0, 1), RS 80 B /N B RS 2
{3, syn , hyper, hypo 435l & [7] ) 3a], L4730, T 57 0 A%
RSB WA JRE, & S HOBEE a3k 4 s .

R4 BRBBALEE

e a,B,y Ps Syn Hyper Hypo
ZHE X BE TS /] S iA] AR AL AL
HRAE G [0,10] 0,1) 10,1} 10,11} 10,1}
L 7 7 1 1 1

N T FRUL SR SO R 3 il 2 A 14 2
Jrae Tk 2 TS AT 2 e A B8R A O 8 52 S g 1R
THRB AT A R/ DTSR R L BB SR I
HEE N [U,,, U, ] IR 1 26 5155
FRFTRIZSEL, M 6 iz — I RS RS JE

B o BYIBUEE R [0,10] 4 ] 7 A K i — i

IR WK 5 = ;9 - ‘1)

DL EZB0H 31 i RIS B R H A A n
& 4 FoR.

~ 0.079,

U -U.
5 = Voo = Ui
2" -1
a B v Ps Syn  hyper hypo
I 1T 1T 1T 1 | | |
1-7 8-14 15-21 22-98 29 | 30 | 31
A4 314kt is
3.2 f# 7%5(Decode) AL
NG e 1 35 DR 7Y i) ] S 80000 3R R B 5 46 1) BB R4

KRN RS BRI — S B GRS b,b, b, ,-+-b,b,
USRS A
u -U_ & O

X=Um+4§jfwghxf

1& I & £ £ ( Fitness function)

WG TR T BEOR Y 1 b o Bl DA A v 45 A
AR B3 O S AR , e — A S SRR A R R
SRR R EERCR AN, i DL I B R
oy 15 Rank S AL HE 44 5 30 R 7R 7 £
£, RankNum[ i ] by [)8 % b A5 2 7E Rank 45
HE T LAY SRR T I R R BOE AN

Feritnes(«,B,v,Ps,syn,hyper,hypo) =

3.3

Rank

z RankNum[i] * (Rank - i)
i=1

R4 B AT A RO B I Fitness AY{EBOR , Jf:
LI N BE GG 38, A A T IS R e .

4 £ I
4.1 SLBRHIES

SCHR R B R R R — 2 e A

TRVAHRAREARLES (46) "7, BP N8 K R
ey In) S5 PRI A R G5, Uy R R B U A
E, $RAE R GT Vs I ] 24 1056 09 1 T B s 1 &
BEAE Al 22 4 5 KU AE B TR

Gof =0 Y R A B S H B2 — H
) XM R BT AREAR IS (23) , 00 3 D HLKLEE R
BRSO AY SRR

SR IR) U AR

T IR B AR Ok B A R, A TR AY
BRI AR AR Hh SE BRI AR S L R R E
TR BT

(1)46 4B R

[m] 5 1.

rights processes have to them. These authorization rules

“When objects are created we define the

or policies must be enforced when a process attempts to
access an object. ”

(2)24 MBOHERE AR

[A] 5 2. “ One of the dominant strategies of object

oriented design is the " open closed principle". Figure
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demonstrates how this is routinely achieved encapsulate
interface details in a base class, and bury implementation
details in derived classes. Clients can then couple
themselves to an interface, and not have to experience
the upheaval associated with change: no impact when the
number of derived classes changes, and no impact when
the implementation of a derived class changes. ”

(3)7 AT ) X G B AR A e >0

[a] 1 3. “ Design a system for drawing graphic
a graphic image is

images; composed of lines,

rectangles, texts, and images. An image may be

composed of other images, lines, rectangles, and
texts. ”
4.2 XtLEKI
4.2.1 46 NEAFITEX £ 469154
SO ] =20 SO e o S PR ) Y
Bt BTN, SCIR S R ANER 5 s
k5 FREAHAF rankS P4y T FLE L

S SHAE VEL 2/ %
SR 1 1,1,1,true,true, false,0.4 67.39
ZHA 2 3,2,1,true, true, false, 0. 3 76.09
SR 3 3,2,1,true, false, false 0. 6 67.39
Pk 9.8,5.6,2.5,true, true, false ,0. 02 76.09

ST BEE = H SR — H Gk B TR IR 15
FIRSHE , 2 T AT R A DL AR S5 A4 TopN-

Rank AYEVCHES 5, A S Ty, A BT 7F Rank
A5 B A SEBR ) I A DG G B 15 AR B AR
A TopN-rank A% A1 A H BLAE RankS A9 5% Fr (1]
AR S B ] A TP B B R (BPIERE ) |, fEZead
WAERIL RS A GG, TR » BICECE H
A _EFt, Topl-Rank T, #HXF S 404 1 fIS 54 3,
PEALZE Y DT FiC A5 B FH 2 19, DG e % i JFOR 19 67.
39% LT+%76.09% KR 8. 7% . A [F] DC L 3 1 2 4L
22 Hufbdli A b AL ALY Rank DCRCHAEAA [k T
5.72%
1000
0.900
0800
R 0.700

0.600
0.500

0.400
RANK1 RANK2 RANK3 RANK4 RANKS

—— S —u— SHH2

A5 Top-n Rank IEffe & KA &b

RfR b OUACZHAR A S B R L e R BT T
5.72% % 9. 13% A4, VERC A & Ll i T H b 2 45
2 LSRR TR O S AR 1 25 SR B S
%1 Z R ERR S R TR T SRR R AL
4.2.2 ChannaBou 2018 &9 %}t

FERTH B 14, SEPRIA)BUEL I 24 MTE LT,
Pk 6 iR,

& 6  HH%E (syn,hyper,hypo) 7 (true, true, false) E b7 i) 5 P 7 s #h 331k

The percentage of correct answers(1,1,0)

Ps Topl -Rank Top2-Rank Top3-Rank Top4-Rank Top5-Rank
Other Article Differ Other Article Differ Other Article Differ Other Article Differ Other Article Differ
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0.2 29.17 37.50 8.33 37.50 41.67 4.16 54.17 58.33 4.16 66.67 66.67 0.00 70.83 79.17 8.33
0.4 25.00 33.33 8.33 37.50 37.50 0.00 58.33 58.33 0.00 62.50 62.50 0.00 70.83 79.17 8.33
0.6 25.00 33.33 8.33 33.33 33.33 0.00 66.67 66.67 0.00 66.67 70.83 4.16 70.83 79.17 8.33
0.8 25.00 33.33 8.33 41.67 41.67 0.00 66.67 66.67 0.00 66.67 70.83 4.16 70.83 79.17 8.33

i i o BORT R) B4 18 A X AR A RN S B ) A
L0 2t S ROR ARG R AR MR ik 6 TR,
Other 1 Article 43 | >4 HoAth J5 v R SC b o7 s i R 2R
Differ 75 PIfh )7 iR MM 2 (H, 75 S5 syn, hyper,
hypo % & 4 true, true, false i, Ps 43 3 7£ 0. 2,0. 4,
0.6,0.8 MIHEHLT I SCh S ORI 7 k)5, 15
4 TopN-Rank A% B i 34 7, Topl —Rank T, 4% Ps
RYME T ik & 8. 33% , TopS—Rank T ik 8. 33% , &k
TRIE 4. 16% % 8.33% A5 SUR AT,

ZNTRESE R B, 8 % 537k S R AT
BMUMERATRESE, LMWL RY, &

PG SCh I RS B 45 AR N T8 LS8 G
RIBLLF (B VE A4 2 1 AR B4 T, (5] i o (i 15 5
ZIEM AR A T RERTRIALE . S25 RS R B
NI AT AT R 7R IR L TE 2 AL S
PRSP FC 2 ERAS 2 1 AR (32 T, AH R S8 1% B
T, Topl-Rank ) VTR 2 |9 8. 33% , Top5 - Rank
B VT R AH R A9 1E 8. 33% |, LIRS Y 7 ik RE RS o
Z I VC RSS2 J5 1 0 S 90 SR BB AR AR

5 H#RiZ
P T — R T R B HE T ik, X
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R B R A X P B B DT i AT TSR AT SE
LERERMW DT R B AR FL r IR IR R A
A —E R4 7 A AR DG B RE Bt R )
B o R TR AR RS ) g FR AR S A AR
PHEAR e —ERRYE, T2, —Jimig
o R A A A ZE AR | 55— O T X R RS 53 323K Y
BT IR A RIS

SE Lk
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