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{Design Patterns: Elements of Reusable Object-Oriented Software )) by Erich
Gamma, Richard Helm, Ralph Johnson, and John Vlissides, 1994

PTR=KE

- GIEREIC: RECIENRIG, RASHCBNREEHAIERM

o GMBIRRTL: WEPEXTRM KR ARG, HARIFEMIIR BN SR
» TTHRIN: ATIXNRENSRBHIRSIRIK




BIFERIRT



Factory
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factory%:fjll: fRIEIEIES

class DataReaderFactory {

string protocol;

string location;

public:

DataReaderFactory(string uri) {
auto i = uri.find("://");
protocol = uri.substr(0, i);
uri.erase(0, i + 3);
location uri;

HRIE“://” %N 73 1IN F b

}
DataReaderx getReader() {

if (protocol == "flle") return new FileDataReader(location);

else 1if (protocol == "http") return new HttpDataReader(location);
else if (protocol == "sftp") return new SftpDataReader(location);

return NULL;

RIE IR EIE XS M AIReader

int main() {
DataReaderFactory fac("file://a.txt");
DataReaderx reader = fac.getReader();
intx fileData = reader->getDatal();
intx httpData
return 0;

Hixnm

struct DataReader {
virtual intx getData() = 0;

i 5
AP REZRAX I EO
struct HttpDataReader : public DataReader {

HttpDataReader(string loc) {}
intx getData() { /*...*/ }

b

struct FileDataReader : public DataReader {
FileDataReader(string loc) {}
intx getData() { /*...%x/ }

&

struct SftpDataReader : public DataReader {
SftpDataReader(string loc) {}
intx getData() { /*...%/ }

)'LAEﬂS;kE)..L £ MI:NES
XN RAFAREAE

b

b5 AT ATS BT W A reader R 1IERENEN R
B{freaderAELIMAF LA (BAFE

DataReaderFactory("http://xxx.com/file.txt").getReader()—>getData();

) 53
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o ZEXIM—TF2TKHIDialogIIHHES
e Win/Linux/MactEZE3EINTEAIE, DialogR AAFEEXNX="TF=I|

» DialogZE X 3f—1/IDialogFmEHIREN, AEXMKIRO, AR ZEREREAXLE
» WFAEFER, EFEXIXERO




Builder
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. ER—MARPHEESHEL, WAE. BE
. HEEBHHTIASERS TN

s WIENEELAGEETTEHDHNEN, BEZFHNEKRIINISHRES

House
@ ZEIN A BA
~

E ¢ + House(windows, doors, rooms, E*R%Im ANEw n i&

hasGarage, hasSwimPool, S s
House / hasStatues, hasGarden, ...) \ E j( E"] 1"@ = gl %{

AN
ﬁ new House(4, 2, 4, true, null, null, null, ...) new House(4, 2, 4, true, true, true, true, ...)
HouseWith HouseWith E ¢
Garage SwimmingPool

HouseWith HouseWith QQ/\
(42 FancyStatues Garden @V, ()
MR e

BT

a




Builder

o XBTN1ZE| NENIN—F, FRABuilder, BEFEZ1 8707035 B —"1 buildE&£X
» 5x/g1EAgetResultiZ3 2| B {AI1E V%

HouseBuilder & g
III.'

+ buildWalls()

+ buildDoors|()

+ buildWindows()
+ buildRoof()

+ buildGarage()

HHH
+ getResult(): House H ﬂ

« MBAEEFBRANDbuUIldXXX, REEFRAZEER




Builder

o BIASLIIARERIbuilderEsEI E FHIX AR,
e LbuNi%Builder1 EEBVREESZ1EER X, Builder2 BB E IR ENER 2=t B B X

o HAXEXRMFL/AHIERO, HIUNFIEHouseBuilder&BE buildDoor.
buildWallBgRE R ER, SRS TEBuUilder1 f1Builder2% Bl SEIN X [ A~ [E] XU AS BY BRI 25
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Builder

Director

o BRB]PASEI]—DirectorXH#HITEIM—EHMRIINER

» BIEN—RETEEETAHAIBENERNANE D, ZERIEFZBIIMITER

{5l el bATE

ﬁnlﬁﬁa

+ BIIAE—DirectorZ [ TMNEXLEERARIBY = exermutme

 Director: fEAN—"builder, IEHFEBbuilderfyRER

struct LivingRoomDirector {

Builderx builder;
LivingRoomDirector(Builderx b) : builder(b) {}

void changeBuilder(Builderx b) {builder = b;}
void makelLivingRoom(string type) {

if (type == "a") builder—>buildStepA();
else if (type == "b") builder—>buildStepB();
/*.uax/

+
&

X B EbuilderiE@l
buildXXX& X BH SRV



Prototype
BRER: “EHHER
. 158 RIME/BLRER, BEMEFEE T HRENNENR

. BINEFHBuilder, RN SMEREREF, —RETFIXSHER A LEHIE
. —F5 R A E RIS M B E R AT 2
. Prototype: REITFHE, IESNEMEXNETNER, ZENHMMXSNEH

o 125/|\ﬂ I}Xﬁ_f‘_ﬁ(}ﬁ%%bu”der?‘é E’\J5/|\S'tat|cﬂj'% A% FAvtypical builderFfiadd#Z

Z eI A
struct Builder { int main() {
stat;c map<str1ng,.Bu11d¢r> typlcalBu1lderS; | Builder::addTypicalBuilder("typel", new Builder());
static void addTypicalBuilder(string str, const Builder& b) A Builder b = Builder::typicalBuilders["typel"];
typicalBuilders[str] = b; return 0:
. } ERRASH/EE, TS

b SFEH AR —{ntypet



Prototype

s HIMAR: FEEFDNSHENITR

struct Clonable {

};

virtual Clonablex clone() = 0:

» Prototype patternifi;2 T8 RIS EF LI —T clonefE A ZX
TR RESE AN LTS, EER

» FAKIR[E] S BIZRAY—"Tcopy

» RUERIMISRBNAEE, EEEEE

o {Fla0Parent* parent = new Child,

struct Parent : public Clonable {
Parentx clone() {

Parentx p = new Parent; | BR*¥rhcloneR] LAIREH

*p = *xthis;

}

return p; CORAIRE, KABREE
rs

&

struct Child :
Childx clone() {

X3l: EFTETIENSHE
JX[Eparent->clone() B3R [E]— N child X &

}

public Parent A

int main() {

Child* p = new Child;

*p = *xthis;

return p;

}

Parentx p = new Child;
Parentx q = p->clone();
return 0;



Singleton
8 il

struct Singleton

. IS BRIt — O3 /ST
{
 EBRE—EE, M. WK, HIRERR | ervee

static Singletonx 1instance;

« B4 fHlalloggerflconfiguration public:

static Singletonx getInstance() {
if (instance == NULL)
instance = new Singleton();
return 1nstance;

+
b

Singletonx Singleton::instance = NULL;
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Adapter
ERE s

e IR A—EZ/AEMMANRBSIERERFNEROANE, BNRATER

struct NewInterface {
virtual void func(Datax) = 0;

1. aa

= "
struct 0ldService { %
void oldFunc(SpecialDatax); &
}; 1E£g$§§
class Adapter : public NewInterface { ﬂmm*
OldServicex adaptee;

public:

void func(Datax data) {
SpecialDatax specialData = convertToOldServiceFormat(data);
adaptee—>oldFunc(specialData);

}

}



Facade
ShIMAE

IR (RFREXININEELERIE R, BEEFEEEERIIKE
s NEAFTEERSERKEITIRE, FILUNNI—T“IMN"E

» f5: ALEAFFmpegE — M) ﬂ?ﬁ%’] *&encode(ﬂlename format)

VideoCon

Application ——=] ...

+ convertVideo(filename, format)

]
! ] \
: Vv '
\\ Z
VideoFile
AudioMixer BitrateReader

CodecFactory

OggCompression MPEG4
Codec CompressionCodec
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Bridge

o FIUNEE—1GUIBIFERRZR, PIMBER T ZMHEE:
« EZAIGUIAM: fHlelbutton, text box, labelZf
« FEZMNEERY: HlulziFEWin/Linux/Mac, EZE3"%zE. FINRS
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Bridge
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if (device.isEnabled())
device.disable()
else
device.enable()

old = device.getChannel()
device.setChannel(old+1)

- D D D WP D D D D D D D D D D D D D D D D D D D D - . . - .

device.setVolume(0)

Remote

- device: Device

+ togglePower()
+ volumeDown()
+ volumeUp()

+ channelDown()
+ channelUp()

AdvancedRemote

+ mute()

remote.togglePower()

«interface»
Device

+ isEnabled
<—> 0

+ enable()
+ disable()
+ getVolume()

+ getChannel()

+ setVolume(percent)

+ setChannel(channel)




Composite
PR
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S VRN F Bl ?E%g
&) 1T, —RRSRIUTN
o 15”%: ImageEditOr «igterf;.ce» < ImageEditor _ o .
— < ¥ Efr A 7t & BImovefldraw ] IAE T 23 B
LA RAEO: M FmoveFldrawiRfE = draw/moveRi#1T, R{ETFTHEVIER
A T ¢

X,y - children: Graphic[] E/I\E‘%Graph|CE"] E:F)-I.A_JTE%E’] ERA
Doy | e oo | (BER) , RIFNFIRITTRIVEAmoveRldraw
DotfICircle S EMRLATE (RaOHF) = [




Decorator
IR\

o BAIEELEAF —"1 Notifierss, NE—"1 sendRZR2a45E B4 O & B Al
 HFBVER A EE—/RE#IE1IX " Notifierss, ZAE1ERAsend & 8%

Notification Library

eeeeeeeeeeeeeeeeeee

o [o]F: AP BEFXXEAIEE TG & E §E[I T\%S‘ZT—;%_AE/%{ 53, &BATN?
o« 455Ith, BMREZS5 WM ABERINotifierf1EO—, EI#B1tEIEAHsend
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o ATDAET AR

Notifier

JAN

SMS Notifier

WeChat Notifier

Q0 Notifier

S

8

o (BRERAXEHENXR: EXBERHE—"1Tsend, EINEZ1TERELAEFE,

RIEFIR I &EC &1 XM1T 9

WEEFERRFAGIEEARE

Notifier

JAN

SMS Notifier

WeChat Notifier Q0 Notifier

S

8

SMS + Q0
Notifier

SMS + WeChat + Q0O
Notifier

SMS + WeChat S B

Notifier

S 3

<SO8

WeChat + Q0
Notifier

D8

HHE



Decorator

s BERPE NERERMELCIEZEMEAES

o B{R¥1R: HFEIX

stack = new Notifier()
if (facebookEnabled)
stack = new FacebookDecorato
if (slackEnabled)
stack = new SlackDecorato

app.setNotifier(stack)

AP

r(stack) / I.l\\7]|] ™

r(stack)

Application

- notifier: Notifier

+ setNotifier(notifier)
+ doSomething()

M\ il

notifier.send('Alert!")
EH - — Face 1:',|rj'l} — S|:

maEfH—"TWrapperz=3L RS

REGN TR, HHEBRINotifiersE AN 1F X
| X EEEIB LRI A AR

,,EEI’J;.%L, B 5 setNotifier

7

X



struct Notifier { // [BiBHnotifier, HfEkemail

virtual void send(const string& mes) {
cout << "email" << " "
I3

}; RiZE X R
ek R B = B S

class BaseDec : public Notifier {
Notifierx wrappee;
public:
BaseDec(Notifierx n) : wrappee(n) {}
void send(const string& mes) {
wrappee—>send(mes);
I3

&

struct SMSDec : public BaseDec {
SMSDec(Notifierx n) : BaseDec(n) {}
void send(const string& mes) A
BaseDec: :send(mes);
COut << IISMSII << 11 i1

&

struct WCDec : public BaseDec {
WCDec(Notifierx n) : BaseDec(n) {}
void send(const string& mes) {
BaseDec: :send(mes);

cout << "WC" << " " << mes << endl;

<< mes << endl;

<< mes << endl;

AP

X~ HA 8],

int main() {

wrappee.send(message);

super::send(message);
sendSMS(message);

=r=Decorator

RIVEIZIL

Notifier

+ send(message)

JAN

BaseDecorator

- wrappee: Notifier

+ BaseDecorator(notifier)
+ send(message)

JaN

SMS
Decorator

WeChat
Decorator

Q0

Decorator

+ send(message)

+ send(message)

+ send(message)

S

Notifierx note = new Notifier();
note = new SMSDec(note);
note = new WCDec(note);

note—>send(“mes"):

return 0;

{5

~

e

8

IEE4b ] BADNif SR i 2

AEIETIEEM L

Al tHemail mes

SMS mes

WC mes

FEE LT 2%

=X E?




Proxy
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- 75 BREPE—ITREREZFINNSRX, BRERDIMESRIER
o BIUNENIE G+

o fiR)R: B LAERIazy initialization, 1B 2T ERIF?
.« MRMESXERNME, BEERSEENR

o proxy: 5E—1THIRBNRxFIEEXIEOSTEHREINZE, (BE# Tlazy initialize
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Client

Client
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Client

Client

Client

Client
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Proxy
ELfth 5] F

o 17 B Youtube FEizIKE, PIDIEIT proxyIBiNEF

o XEFERHFPRIMEENEKFIAABEM M, MeEEERNEF
o THIO)IEH]: B—LEHURERR, EL—Bproxyr] AR BERNAIA 50
o infEproxy: EiAIOIRIGIR/ARSEiRIm, proxyr] ARE—TEF/4ER

« smart reference: IRIRERIEH Z/Delientifia), WREclientE B EohEIL
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Chain of Command
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Chain of Command
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(AR EE3L

int main() {
Handlerx hl = new Handlerl();:
Handlerx h2 = new Handler2();
hl->setNext(h2);
hl->handle("req");
return 0;

struct Handler {
virtual void setNext(Handlerx nextHandle) =
virtual void handle(string request) = 0;

&

class BaseHandler : public Handler{
Handlerx next = NULL;
public:
void setNext(Handlersx n) {next = n;}
void handle(string req) A
if (next) next->handle(req);
}

&

class Handlerl : public BaseHandler A
bool canHandle(string req) {return false;}
public:
void handle(string req) {
if (canHandle(req)) cout << "Handlerl" << endl;
else BaseHandler::handle(req);

i X B &iAAnextihandle

class Handler2 : public BaseHandler A
bool canHandle(string req) {return true;}
public:
void handle(string req) {
if (canHandle(req)) cout << "Handler2" << endl;
else BaseHandler::handle(req);



— T UIE R FEBNRREIGIF

>
/Z{\j][] LT - 5% b
EENEARINEILE R XTWNLIT A .
«interface»
ComponentWith
ContextualHelp
+ showHelp()
AN
!
%. Component . B
if (tooltipText != null) - container: Container < ' '
/| B RTEIER + tooltipText - ]
else [ 1
/] REBRE + showHelp()
/] BHITRTo N\
container.showHelp() AR RAC W
> Container showHelp (ER#
- | Bh) 13779,
—<>| - children: Component
+ add(child)
A\
if (modalHelpText != null) Panel Dialog
/| BREESEOH ! { | {  if (wikiPageURL != null)
/] SRR BN E, - modalHelpText - wikiPageURL [/ T ERAE
else [ 1 | 1 else
parent::showHelp() + showHelp() + showHelp() parent::showHelp()




Mediator
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- BRZEMFELREBER . EHFTEREANSINEERNAGF
 BIFNVIZES, — T RR/MAE, BEMETUIEMMAEHBEFRIRS
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Mediator
B4 45

o BIU0: IRIT—TERAXARBUIEES . 5T, bR, —PNXAXE
o TENAIEIEIEY), EFIATTA

o UIELI 7R ARINGE, F B itk selectionChanged()

o UIEESLI 7 24 =3kl & clicked)()
- EXI LATHIEE, MBEEEIS MRHFSARRX EiR A XS B R S B E




class Component;
struct Mediator {
virtual void notify(Componentx comp, string mes) = 0;

Ny ¥
yu 1@*IEIJ class Component { E‘f_‘rl‘: Mediator}%l:l

protected: notify & ZX

Mediatorx med,;
public:
Component(Mediatorx m) : med(m) {}

&

. . _ PRAEBYVIZAGER44E B Component
» EX—THITERZOMediator, EEB—"TnotifyliZ] component@E#ii—1Mediator

« ZFTUIAMN (Mg, XAKXE) #BZFiEE SiIMediator
o BEMLANIIERESmediatorfinotify & #1E Elmediator
» mediatoriZZ| T notify 2[5, #RIFEnotifyfIkIE. [EERREIZMIT4
o XEmediatorslR P NIZFHEFTBEAHIEH, HELEER




class Component;
struct Mediator { /\. :
virtual void notify(Componentx comp, string mes) = 0; ,._,\E’]Appxﬁ')[,m Mediator

&

class App : public Mediator {
class Component 1 Button xcpBtn, *pasteBtn, xcutBtn;
protected: TextField* tf;

I\gﬁgﬁz?r* med; string clipBoard; BEZ PUIAERGIZES HiF

Component(Mediatorx m) : med(m) {} void handleCopy() {clipBoard = tf->getSelected();}
}: void handlePaste() {
tf->delSelected(); tf->insert(clipBoard);

struct Button : public Component { E{ZBU%EFF%B% }
Button(Mediatorx m) : Component(m) {} S void handleCut() {handleCopy(); tf->delSelected();}
void setEnabled(bool e) {/*...%/} Component-f3< void handleSelectionChange() {
void clicked() { | if(tf->getSelected().size()) {
med—>notify(this, "clicked"); cpBtn—>setEnabled(true); cutBtn->setEnabled(true);
y ) ==
,. ; SButtonff Ritfe, TE s .
notify mediator cpBtn—>setEnabled(false); cutBtn—->setEnabled(false);
class TextField : public Component { } X
§t£ing ’Igext; . } JZ)'M\handleXXX
int curPos, sellLen; oy
public: public: & EEASZI1TE
TextField(Mediatorx m) : Component(m) {} App() A
void selectionChanged() { cpBtn = new Button(this);
med—>notify(this, '"selection changed"); pasteBtn = new Button(this);
+ o cutBtn = new Button(this):
void setSellLen(int len) { HiIEPX AT, TE tf = new TextField(this);
if (len !'= sellLen) { : : }
selLen.= len; nOtlfy mediator void notify(Componentx comp, string event) {
\ selectionChanged(); if (comp == cpBtn) {handleCopy();}
Bk X 1a notif if (comp == pasteBtn) {handlePaste();}
} 1/E&L‘¢l _Jz EETJJ""JFE y f (comp == cutBtn) {handleCut();}
void delSelected() {text.erase(curPos, sellLen); setSellLen(0);} (comp == tf) {handleSelectionChange();}
string getSelected() {return text.substr(curPos, sellLen);} 1
\ void insert(string str) {text.insert(curPos, str);} ¥ LE*E;EnOtlny’”n’U;EI}?#;U&EF'-LZHW?H-/A]:

=T TRRIARER/Z A TextFieldBYAR E; BINEZEFIBeventtl5 8 (XEAFFIA)
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» HFEBERENIRRE, MBRAETBHRA
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iz LI

struct State {
int x = 0;
b

Memento & & Originatorfd— MR

class Memento { E’i"\, ﬁﬁﬁ@ﬁ&ﬂ\ﬁ, TLEAGEMIE

class Originator;

State state;

Memento(const State& s) : state(s) {}
State getState() {return state;}
friend class Originator;

b

State state;
public:
Originator() {}
void changeState() {
state.Xx++;
cout << "changed to " << state.x << endl;
¥
Mementox save() {return new Memento(state);}
void restore(Mementox m) {
state = m—>state;
cout << "restored " << state.x << endl;

b OriginatorXy i NIl 7 2 4w 48
75, BIEIESREIREINIRIGR

class Caretaker {

X Mriend R 731 Originator I Z2 /{24
class Originator { “Memento, EftlZEI9AREHIT(EMITAI0]

CaretakerEE T3
orighJiREZBIZ TR E

Originatorkx orig;

vector<Mementox> history;

public:

Caretaker(Originatorx o) : orig(o) {}

void snapshot() {
history.push_back(orig->save());

s

void undo() A
orig->restore(history.back());
history.pop back();

} BHFMementoZ RTLAE,
CaretakerFG)ZE&/EHl
main() {

Originatorx orig = new Originator();
Caretaker ck(orig);

orig->changeState(); //%#iL changed to 1
ck.snapshot();

orig—->changeState(); //%i4 changed to 2
ck.undo(); // %t restored 1

return 0;



RIMEBEZHRI—MR(E

s B EHERREEZIRFEANAZEHERIREZLAF

» 1xDataBasez<iR[c|& 1875 RResultz=
ResultPfZ&URA LA, ABABLHEMAGR
* Resultzx R GDataBasegetiia. ANrl1EEAfHE; GlE/ Sl

class DataBase;
struct Result {

const 1int a; FiTR iR Rk 53 #f 22 public const

const string b;

const State s;

private:

Result(const int& _a, const string& _b, const State& _s) :

a(_a), b(_b), s(_s) {}

friend class BataBase;

struct DataBase {
Resultx query() {

new Result(5, "abc", State());

g DataBaser] LA {E1thiR[E] H 15E
ISR ENFAR, FRT RitDataBase Result B e

T iEMIE/ S

}




struct Subscriber A
virtual void update(const string& mes) = 0;

Observer Fi ]

struct SubscriberX {

mg%*ﬁﬂ void update(const string& mes) A

cout << mes << endl;

} H{&kSubscriberzk
' (ATERS)

= A—TEERMR, RSZAEMIEBAEERRMNSEEA

class Publisher {
set<Subscriberx> subscribers;

public:
void subscribe(Subscriberx sub) { :
subscribers.insert(sub); Publisherft & &RIIT X E A
b notifySubscribers3 i
void unsub(Subscriberx sub) { _y %Lﬁﬁﬁﬁﬁ
subscribers.erase(sub); subscribersfiupdate I L IEE B
I3
void notifySubscribers() {
for (auto s = subscribers.begin(); s != subscribers.end(); s++) {
(ks)—>update("mes");
¥
I3



UIZZ B {4891+

events@—""EventManager, 11

. \ — Y N\ N\ I X1 ‘P bl h
. Editor& A3 B SR AR B R K % LSevents HIRIEPublisher
83 8 A eventskInotify &R AU 5] 5 B
° %ﬂ] listener/= g'fl‘-l: iy E'V-'SQEE% evenTypefl#iiEdata k%455 Flistener

T:l_: Event Managerg )I%' a E,;IHH'J: : Editor EventManager

+ events: EventManager [K>—=>|- listeners

iz*¥’ﬁ}l‘;ggim T Ea:g{q: E’\] U Igﬁ *i + Editor() + subscribe(eventType, listener)

+ openFile() + unsubscribe(eventType, listener)
+ saveFile() + notify(eventType, data)

v

«interface»
EventListeners

+ update(filename)

———————————————————————

EmailAlertsListener LoggingListener

+ update(filename) + update(filename)
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Navigator

- routeStrategy
+ buildRoute(A, B)

«interface»
RouteStrategy
+ buildRoute(A, B)
/1\
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route = routeStrategy.buildRoute(A, B) T T T e RIRTERRS
Road PublicTransport
Strategy Strategy
Walking
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struct ExportVisitor { for (auto i = graph.begin(); i != graph.end(); i++) {

void doForCity(City c) {/*...%/} if (typeof(xi) == City) visitor.doForCity(xi);

void doForHouse(House h) {/*...%/} if (typeof(*i) == House) visitor.doForHouse(*1);

void doForIndustry(Industry ind) {/*...%/} if (typeof(*i) == Industry) visitor.doForIndustry(xi);
i I3

ExportVisitor A8#M 1 R E X (EEAMEANNKE, FXENETSRMIRKR
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struct Visitor {

yX/ \:}E*§IE virtual void doForCity(Cityx) = 0;
e virtual void doForHouse(Housex) = 0;
/J 1 SXIH—NFEXK, RBEEH—doForXX

virtual void doForIndustry(Industryx) = 0;

s /Z\T

B $f# 0 EEy->doForXX(this) et Node 1

AEITheEr] A@E I A~ [ B R Visitor LR 2= 3L 1] \ virtual void accept(Visitorx) = 0;

o« BRRAZE: LR SRR "E5)E R VisitorB SRR E

* FfiB T RNodesXI—accept(Visitor)ERZX, 1/EH VisitorE EXT N BYZE BB PR ZX

struct City : public Node A
void accept(Visitorx v) {
v—>doForCity(this);

int main() A
set<Nodex> graph;

1 Visitorx visitor;

) for (auto i = graph.begin(); i !'= graph.end(); i++) {
(xi)—>accept(visitor);

struct House : public Node { ieturn 0

void accept(Visitorkx v) { ) '

v—>doForHouse(this); :

Voo H BN R BN ERTBMVisitorE
s"cruct Industry : public Node { ARG, HEISHERIRMR

void accept(Visitors v) 4 E{kZaccept 7 Visitor/5ifAvisitorA H 2 X B AR EX

v—>doForIndustry(this);
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* virtual handleBattleEnd
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