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Abstract: In order to speed up the development of object — oriented graphic — editor system and solve the questions of low efficiency, lack-
ing reusability and realizing difficult functions, a graphical editor framework which belongs to Eclipse, an open source project, is intro-
duced. And the command pattern of this framework will be studied in detail. This framework is made up of many design patterns. And

it is a typical and well reusable MVC framework. So it becomes very easy to finish an editor system with undo/redo functions. In the
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end, system developing based on MVC+ Command pattern is well understood after quickly accomplishing a GEF editor software.

Key words: GEF; Command pattern; MVC; design pattern

0 51 &

GEF( Graphical Editor Framework )11 & — /52 3%
KR HEHEL, B Edipse 9 — M TFHETRTH, B
RAET B 4R AR T R o FﬁFﬂUiﬁﬁEiﬂﬁ’f’@
BEHIIER KW B GBS TARFFEARTTLA
B RN mEMEREA, GEFO & EMA
F UML 2 E %18 25 . XML 435 25 L R3O R 45 #9i%
T TRZEBIARGE Y T,

GEF # 4#t T $5 ¥ #9 MVC(Model — View — Con-
troller) 45 #3121, JF & A B3 AT LA J7 {6 R B8 b B 43 8 R
GEF 244t i) MVC HE 38 K ¥ & 37 B9 L F R 7 , T TC 7%
EHIITHEHH MVC HEZE, GEF Frif it A9 MVC #E4E
HHE— MVCHELM ., GEF ) MVCERE/LT

WRE #2009 -12-13;18E H#A:2010 - 02 - 28

{EE A k(1985 — ), B, WL AF 94k, 3T 7 11 B B E T &
5RHAS:E R, BIAE TSN, FENEERNESE
WAL R BB

BRI Z B K. B, TR IE R BE R
PREAMAERNAE, R, BEX GEF a5l
il , Bl Command ?I‘FEE‘C[‘“]B‘JEF%,_I AR P i 7 i
FA A /B e S MVC SR E R ER L
ARG L, P KA S TERREMESR
MBI R MVC BT g4 W IF A E R
Hrid.

1 GEF # MVC &3 4t

MVC(Model — View — Controller, #£ % — YLE] - 3%
AR B R TR P M — MR RBEEL, Bt
BHREDH=ZAEARE 5 KB (Model) , #1 E
(View) F1¥% #i £% (Controller)

GEF i MVC %5 # 4n[E 1 fi7R o ﬁ%ﬁﬂﬁ%ﬂ%&
MAEN BT -

B X Rl 45 8 8, SCEUARRL B3 O, R iR i 3
TRUEWT RS SRR R RN EAREEMAS



%8

X% %K% : Eclipse GEF RS2+ fir & B B AR 52 < 101 -+

VEMXHER, ERSERSITRE, hTHERR
BRI SEEHIX —-FR, TREMR S
WIMTERB N F RV E, YER R AT, =
2Bl @M A MR BT ER .

2% A B 5 YL B 2 [8) B X[l T, R R
MVC &ML EMUERWRBRSES, EZEMI
EGE\LERRMBIBER k., GEF & EditPart!!
L, TR RS, W W R AR 4, AL PR AR R L T
3R, $AT AR B Command 4y 4 52 BRAH R RO B 1R, 4 )
3 28

PE:GEF BERifE i IR It A M E—EE
(Graphical Viewer) 2 & F1 8 4R ( TreeViewer) L El . R
BEFRIFOMBER, BT BREBN, S ERER
#®. T R & (ToolTip) % T 8. GEF ¥ {# F§ Edit-
PartViewer "5 5 30 B, 2L 4E F 26 L F JFace 1 #Y

Viewer,

1
Interaction
Boundary

1

—
Evcnt, Handlers
User Tnnut _‘Actions

R

B 1 GEF¥ MVC##H
AT RERBOERE, UKXLI GEF HELHH
IhEE,GEF R Al T Command #3048 4 7 X BB 5 2
e, B, 7E R GEF ERN , R TREELIER
AR E R FRIERSN, BRI T RE RS iE R e LA R

LRy S

2  Command igit#%5%

BT # GEF # Command X EH, BATE
T GoF i % fh iy Command 3K, B H X
A %412 5FMER, K& GEF F Command B3,
R, EXT THF GEF # Command B\H # 25
HERTER
2.1 GoF &t Command &3{

Wi R (Design Pattem) & —EWREFH. £
AFBE X HH RBETE2BHEEC, 7 GoF
f1 % B Design Pattern — B+, — 3L 84 T 23 Ffi it
B, 34y B = K, Command MR B F H A /9 (Xt
BT B,

Command B2, X Ry SR, B 2 FimmmH
UML %, HERRE—MEREEF—IX R,

MTEVR T FR B B935Sk % % P AT 250D &rd
BWRILL B S REMPIT SR EREIF, &
IRAR R R . RFERM—TMREHN— M
FF R , (EAF R A — J7 AN b S E R MOR SR 89— 7 B9 3%
M, BEARBAGER R R E2BHRI, P RBRER THIR
17, R BT L R R E AT IRILZ SN, 3%
AT A S 4R 1R T

<<Interface>>

..Command
© Client © Invoker
O © Execute() : void
N
© Receiver . | o eiver

&—4 () Concrete Command

Action() : void
e > ©Execute() : void

B2 «4#EKX6 UMLEH

Command B AR Client 6 S FWCE BB S,
AT S TE R S AT X R4 FIE T UMY K,
B m#E) Command B EF R LR F B, BRith Z5h,
BETFRE Z N4 (Composite ). H i, Com-
mand XEFEERIXM R RADT NER, LHEE
MVC & & & H 5 , MVC + Command!”) B 2 /R 2 ## ik
REERABHERAE, B2PENSE5FHNA
DA R UMETE L SCER(3 ],
2.2 GEF H Command 33

X7 4B GEF # Command 2 ST SLBLAY,
B SR T % GEF R R B THET

GEF B Al R 1 1) Ik 7 5K : EditPartViewer 3% %
FAP X RERIXT G A HRA4E , TG RUXT 5t (Model ) #R Xt
W—A~ EditPart (5] 28) X3 § o B —1> EditPart X5
X A& —E 43 g (EditPolicy) , Jo i , B — MR ¥
B 2% M — 46 Command %t . & Command ¥ 52 5
238 \pop o Rivhiol T 8

Command #X LB : 24 A P B 1E 0, AP BB 1E
B4R Request 43 FL 4538 X4 A 4 38 SR BE , Hh 0 36 SR A%
RYEARF B Request 8 2 3&E %) Command Xf R, 7E
EditPolicy # 7 £ — 1~ # O : getCommand ( Request re-
quest) , Z 3% O R HE A R 1915 3K 7 £ [F # Command
Xt o BT EditPolicy RIEMF EditPart 89, {E K
EHEE 8 EditPart X2 ——XIWERERIK, Hilk R 2
YEA Receiver #), 5 & 2 fiR—E,

fE GEF # Command R E— MO, HPaET
EANEBEMNTE DB execute() sundo() Fl redo() o TE
oS, AFEREN A, ZHEO,FBRE =18
BAPET . H3FRE 2 Y Command O, FFEAER
Command ¥f 52 %82 77 i £ EditDomain (F F 417




- 102 -

HHENBARS R

204

B SN, — BB Editor SR —MZEX4) B
MR, Ay A HERAIE, EA R TLHBY /&
fEhe, BB F B NER,

B 1 # Commands % ¥ #F MVC # EditPart 5
EventHandlers, iX¥® EventHandlers 7 #J Tools X} i F
2 H1fY) Invoker, GEF 8 Tool OB TR B T
GBI E 8 AR AN B, HE A Edit-
Domain ¥ 47 &%, R IATHM 96 S AT SEE
KT Command K, 58 E HH MVC 55 Command
AL AE—E,

3 GEF &%t
7€ GEF ROERE F B0 TR T — R E TR
K HEAR XN R RRE RGN (R TFEAMER

WS AR R BB A H 2R, b ERAFTRE R
1, R, AT RAE AT 28 (0T B 1 B0 FT 28, R A B
o B, & X —4~32 3 PropertyChangeListener # [
B9 AbstractNodeModel 2§,

TEERMSFTE, RAT GEF B A Ry §I 28 Ab-
stractGraphicalEditPart, ¥ H#TV BN BB AEACE
ZE 1Y SustationEditPart,, ConnectionEditPart % 2 fh 45 )
o FESTFPIERIZRP  ARGEXS DL AYIERY , B2 38 I8 X B
) IFigure X452, A F B4R,

(2) R S5HLAEHE,

WA 4 B 3 T EM TR 2SR, B EE
HAE ComponentEditPolicy J5 R 2Rl i MA R RIS
B ARE, HTARMNESELR, BASHEER
[A] Command &) 30

¥¥E), FH MVC + Command A9
RIFE RS, BY B R m i,
R R P EE4E ; BB B X 70 A o A
BT X TR RAF (G2 MIBR
Bsh EEESE) BB R B
B/EM, VAR JE KA TC Ay 0]
%o

ERIT, BN REBHKMG
AR RT K, B A 4
2L Command R,

3.1 A% UML %H

(1) B 5Eh KA,

e 3 R, HTRERE. K
Bl RSB AFROUNE
fiE, BT LA 15 % B 5 5 Node-
Model 26, B TR R LT,

<<Interface>> -
o7 EditPolicy

©

EditDomain

getCommand:Command

ZAN

o

. ComponentEditPolicy =~

© getCommandStack(): CommandStack
mouseOperation(): void
O keyOperation: void

createDeleteCommand() : Command

getHost() :  EditPart

(© DefaultDomain

getEditPart : IEditorPart

L

© NodeEditPolicy =

(D) <<Interface>> .
Command '/

createDeleteCommand: Command

O execute() : void
© undo() : void

redo() : void
N

1
©  DeleieCommand

(©) MoveCommand -~

| © nodeModel : NodeModel

O ptM : Point

A 4 GEF ¥ Command # X UML % B

() .« <<Interface>> =
PropertyChangeListener. .

() AbstractGraphicalEditPart -

ga)
(© i +AbstractNodeModel. "

@ firePropertyChange : void

|.©_pchSupport:PropertyChangeSupport
addPropertyChangeListener() : void

getFigure() : IFigure
O getModel(): QObject

© getCommand: Command

i

[

(©) AbstractConnectionEditPart:

L

(© NodeModel ~ -

@, N;JdeEditPart'

© location ; Point
addConnection() : void

© active() : void
deactive() : void

.

getFigure() : IFigure
getModel(): QObject

getCommand: Command

@ removeConnection() : void < ? ?
4 P2 © SubstationEditPart @ ConnectionEditPart
©9ubstationModel @ConnectionModel

createPolicies() : void

createPolicies() : void

B3 #A(Model)5 4 #] B (Controller) UML % B

SRE 17 35 2 EditPart
EHSgETE HRE
B R E getCommand
(Request request), 1 ¥E &
R, =EARNwL. &
AbstractGraphicalEditPart 4
O FELE— installEdit-
Policy( Object key, EditPoli-
cy editPolicy) BR¥X, X
AR 3 55 52 19 A 5 (Role)
R A B G 58 G

% F Command 3,
HFZELI Command #H
HRY=AFEZBEERATL,
InfafE FIHESR GEF E 24



% 8 34

X5 : Eclipse GEF HEZR 444X i b IR - 103 -

B, X% A8, EEMARFEFEE—1 Edit-
Domain fr &85 HE 85 X £, 71 37 B2 Command X R, 3¢
PR R 1R
3.2 EoREBRGI

(1) Command B IR S (4 B IEFBRAE) .

public class DeleteCommand extends Command { //
A B i 4

/ /DiagramModel 1E 7 NodeModel 45 2%

private final DiagramModel parent;

private final NodeModel child;

private boolean isRemoved;

public DeleteCommand(DiagramModel parent, //#
1 BREK

NodeModel child) {

if (parent= =null| |child = = null) {

throw new Illegal ArgumentException() ; |

this. child = child; this. parent = parent;

!

public boolean canUndo() { 7/ ¥ B8 e

return isRemoved;

t

public void execute() { redo();} //PATH/E

public void redo() { //E %

if(isRemoved) |

removeConnections() ; | //BIERET, BFR £ S5HA

R EERE

public void undo() { //H4H

if (parent. addChild(child)) { addConnections();}}

f

(2) HEREAERY,

public class DeleteNodeEditPolicy extends Compo-
nentEditPolicy | //Bx5 & 3K BE

protected Command createDeleteCommand(

GroupRequest deleteReq) / /8 E M B4

{

if( deleteReq. get Type= = DELETECMD) {

return new DeleteCommand( ) ;11 /7 B #2H 58
[5] A B %ot 22

(3) Undo/Redo ThRETF MBI T H 4%,

public class EditorActionBarContributor extends Ac-
tionBarContributor {

protected void buildActions() { ]

addRetargetAction( new UndoRetargetAction()) ;

addRetargetAction(new RedoRetargetAction()) ;

f

public void contribute ToToolBar ( IToolBarManager
toolbar Manager) {

super. contribute ToToolBar( toolBarManager) ;

/ /%% undo/redo T4

toolBarManager. add( getAction( ActionFactory. UN-
DO. getld()));

toolBarManager. add ( getAction ( ActionFactory. RE-
DO. getld()));

t

protected void declareGlobalActionKeys() {

addGlobalActionKey ( ActionFactory. SELECT.
ALL. getld()); |

!

4 LXRIE

X i Xt Eclipse GEF H7 Command #ir 4 #30
PF5E, BRI T GEF HER T iy SR i 5 MVC &
KRAAAEGFEHAY, WRA T IRIERNESFHE X2
RERIFEEERAMN, 85, @A MVC
+Command A& R, LT KM EMER
ZRTHEE, W TS KB T GEF (45 IR EE S5 4,
it GEF {22 Mar BRI FE , (13 T
EAFGNRBIRRRITHAIEARAEC S AL

BE -

(1] #33 AET. As4ER, GEF B RBBRIAREIH
(J1.3HEH T ,2006,32(16):31 - 33.

[2] MARE . BT MVCETHERA Struts HESR R H A B BF
FI1HENEAR S5 RE,2006,16(8) :131 - 136.

[3] Gamma E, Helm R, Johnson R, et al. Design Patterns: Ele-
ments of Reusable Object — Oriented Software[ M]. [s. 1. ]+
Addison Wesley,1995.

(4] EBRR.BE ¥.X W AMAHEXIZHEHERER
F 5t (iSee3.0) P I Undo/Redo ZhEE[1]. HEN TR SN
F4,2003,39(11): 127 ~131.

[5] # 3. BT GEF#G—AFAFEESZIT[I]. 38
71,2008,25(4):71 - 74.

[6] Wei Gang,Zhao Weidong, Li Qiyan. Command Design in the
CAD Software[ C]//11th International Conference on Com-
puter Supported Cooperative Work in Design ( CSCWD
2007). Melbourne, Australia: [s. n. ],2007.

(7] %R, B 5, BER. MVC 5 COMMAND iR
KAL) A Abdb O # B i . B AR AR, 2006,22(4) : 59
-63.

[8] E/NE, W% ,BR 1%,%. % T PowerBuilder #9i5 R 418
OB SEI)] . HEIEARE R ,2006,16(4) :135

(TH#% 127 R)



LR

FEr AL HES) IPv4/1PV6 ST EESRmg S b - 127 -

s8R Gt AT IPv6 Mk AR AT, X 1Pv6 PTG B
HEAT 1Pv4 shHERHT . SXAEBRFT LIABI7E 1Pv6 BEIRFE
TERES T RREERN B,

M) EE IPv6 ME LHFE, R KRKRHEH
IPv6 M4, X FAEM % RIE, FEMEMEFEERN
FRHEE, #EME LIRS, BERERFEY, TLUHERE
—ANEHFE,IERZENIRFER IPve M4 EHBEE,
b B ERBE R R S=, X T L E R R M
REATERAT LAE—SWER(KD EMEE
WL, TREANARE, LEEBI N ERRE
£, AT BURYE , XK R B ET . TR A
IPv6 MERR, T PR EE L THARKE, #3)
IPv6 P48 B RIR TR SR o

#5h IPv4 1) IPv6 o R R — KPR EME
% EFIBEEBEFRR SR, .

P48 1 B o) B . B K RS IE7E# 17 i F , IPv6
1 1Pv4 ZE[RIBT B R B EEE , 3 O RIC R AT RE
B—NRER, B —NRIFHERER, —BX
HAXRICREH, 1Pv6 —EABEGF TR, KGR
HEgodae ., 1Pve R B SEMRIE V4 MK IEEME
Ho

TAIET 2R 61K : B R & 22K B S8 T AT 2}
R4, F BCH—EEERBRIIE, HFAEES—
BHHAE, IPv6 ERARE , EEEREFNITRA
g, e XK .

Hohk 5 38 8] 81 . 1Pve Hiutit B 34y BoiE LRI, )5
Hanfal & A FUF HE A B 1Pv6 Huhit, T S B IPv6
BHhbNE SR E % — S0 AE G RIAES & LR
B R R —MB K HIXERE

Bl K 3% [5) R ; E /T B8R A X FF IPve B k3, —
MR A UE BT k5%, 5 V4 B KIS AR K2R, —
BB B KBS S IPv6, X IPve 7T DLSR Bk 7 =
By = kA B ok

3 HERIE
B A BT IPva/IPve E R EREEAR, 4
T —8ER5 R K FER IPve BB KIS T A

REFFTERIRIRE, 1Pv4 it BIREFER, B3R 1Pve BR
EEHp B REEEEIE HERAETFLMR
IPv4/IPv6 FL3EAYIGRE, {f IPv4 F1 IPv6 REE A5 i (8
WEVI% B RYR, A BEA St iEsh 1Pv6 REBE 51k
B [FaS, fERRE IPv6 RIBTRRIR— L6 07 B B 5
SRF He b, T R E R IPv6 R4S BT YR, AT 0
IPv4/IPv6 Ay P BERR

S &k

(1] 7=, &6EF. IPv4 [ IPv6 i SEBORSGUGE(]]. Jh R
K4 ,2002,25(4):2-5.

(2] #EL,B 0, BEsR. IPv6 B R EF R o
FBARYE £ % ,2007,17(11):60 — 63.

(3] 3KEHH. BT IPve B F—REE ML EPFE[D]. AR
& PRRETBKRE,2007.

(4] DEHE. IP/IPv6 T EBARRHIRHELIER])]. BER
HA,2009(9):35-38.

[5] Chen J,Chang Y, Lin C. Performance Investigation of IPv4/
IPv6 Transition Mechanisms[ ] ]. Journal of Internet Technol-
ogy,2004,5(2):163 ~ 169.

[6] HEIEW,RER,RWER,E LKRMERRSE [P/ IPv6
TEHBIR S LA THEVEARE R R ,2006,16(8):13
—-16.

[7] BREZR. IPV6 15lA] IPv4 B R ATIR 5K (D). X
REKE,2007.

[8] XA3&,RK¥, FHE. IPV6 F Socket MEHBHBIRS
L)) HABEAR 5 KR ,2006,16(6) :201 - 203.

(9] ¥RBELX,ERLE. KB IVI[)]. HEHHF P4, 2009(4):12
- 14.

[10] Govil J,Govil J.On the Investigation of Transactional and In-
teroperability Issues between IPv4 and IPv6[C]//2007 IEEE
Electro/ Information Technology Conference ( EIT 2007 ).
Chicago, USA:{s.n. ],2007.

[11] Bi J,Wu J, Leng X. IPv4/IPv6 Transition Technologies and
Universal Architecture[ J ]. International Journal of Computer
Science and Network Security,2007,7(1):232 —242.

[12] Abidah Hj Mat Taib, UiTM Perlis, Rahmat Budiarto, USM.
Security Mechanisms for the IPv4 to IPv6 Transition{ C]//
The 5th Student Conference on Research and Development
(SCOReD 2007). [s.1. J:[s.n. 1,2007:11 - 12.

B e i ot S S S L S S S e S s S Nt s e T

(k4% 103 )
-137.

[9] EHB.EFE.E . AOHARSEERHE SR
FHRITSRII]. 4k 88,2002,30(6) :40 — 42.

[10] Chen Liyan. Application Research of Using Design Pattern to

Improve Layered Architecture[ C]//1ITA International Con-

ference on Control, Automation and Systems Engineering. [ s.

1.1:[s.n.1,2009.
(11] ¢ 2.5 M. AN SHERERERMERSE TN
REATIR ] HENEARYS & &,2007,17(3):232 ~235.
[12] xiA, 8%, B &7, 5. 008 R ESFR+
BIRL FIBFFE(]]. PR 30E K ¥ ¥R ,2005,39(10):1043 -
1049.



