Chwong 14: Sniper thang cudc

O ddy ching téi thém mét tinh ndng mdi cho Sniper, ching téi test né bdng cdch nghe cdc Iénh callback
cta né. Chung téi thdy rdng, ngay & giai doan dau nay, céng strc don dep cla chiing téi dd mang lai
thanh qua.

Pau tién, mot test fail

Chuing toi da c6 mot Sniper ¢ thé phan ng véi gia ting bang cach bid cao hon, nhung né con chua biét khi né
thanh cong. Feature tiép theo tai to-do-list I thang mét cudc dau gid. Tinh ndng nay doi hoi mét kiéu chuyén
trang thai md&i, nhw minh hoa trong Hinh 14.1
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Hinh 14.1: Mt sniper d3t bid roi thang cudc.

DE dién dat ndi dung nay, ching t6i thém mot test end-to-end dua theo sniperMakesAHigherBidButLoses()
nhung véi mot két ludn khac—sniperWinsAnAuctionByBiddingHigher(). Test mdi cé ndi dung nhu sau, vdi tinh
nang mdéi dugc danh dam:
public class AuctionSniperEndToEndTest { [..]

@Test

public void sniperWinsAnAuctionByBiddingHigher() throws Exception {
auction.startSellingItem();

application.startBiddingIn(auction);
auction.hasReceivedJoinRequestFrom(ApplicationRunner.SNIPER_XMPP_ID);

auction.reportPrice(1000, 98, "other bidder");
application.hasShownSniperIsBidding();

auction.hasReceivedBid (1098, ApplicationRunner.SNIPER_XMPP_ID);

auction.reportPrice(1098, 97, ApplicationRunner.SNIPER_XMPP_ID);
application.hasShownSniperIsWinning();



auction.announceClosed();
application.showsSniperHasWonAuction();

}
}

Tai co s& ha tang test, ching t6i thém vao ApplicationRunner hai phuong thirc ki€ém tra xem ui cé hién thi trang
thai mé&i hay khong. Théng bao 16i méi nhu sau:

java.lang.AssertionError:
Tried to look for...
exactly 1 JLabel (with name "sniper status")
in exactly 1 JFrame (with name "Auction Sniper Main" and showing on screen)
in all top level windows
and check that its label text is "Winning"
but...
all top level windows
contained 1 JFrame (with name "Auction Sniper Main" and showing on screen)
contained 1 JLabel (with name "sniper status")
label text was "Bidding"

Gi® chiing toi biét minh dang di dau va ¢ thé bat dau cai feature mai.

Ai biét vé cac Bidder?

Ung dung biét rang: Sniper dang & thé& thing (winning) néu né chinh |a bidder vira dt bid méi nhat ma auction
vlra nhan dugc. Ching t6i phai quyét dinh xem nén dit logic d6 & chd ndo. Xem lai Hinh 13.5, mét lua chon 13
translator cé thé truyén bidder cho Sniper va dé Sniper quyét dinh. Diéu d6 cé nghia Sniper sé phai biét gi d6 vé
viéc auction dinh danh céc bidder nhu thé nao, véi mot nguy co phai dinh dén cac chi tiét vé XMPP ma ching toi
d3 can than gilt chung tach biét. DE xac dinh xem minh cé dang thang hay khong, diéu duy nhat ma Sniper can
biét 1a khi nhan dugc mdt message Price, gid d6 ¢ phai la thi minh vira dat hay khéng. Thdng tin nay chi la “tir
Sniper” hodc “khong phai tir Sniper” , né khdng phai 13 mot ID, do dé chung t6i sé biéu dién né bang mot kiéu
enum PriceSource dat trong AuctionEventListener.

Tinh c&, PriceSource ciing la mot vi du vé value type. Ching tdi muén code mé ta domain cua Sniper, chit khong
phai cai gi d6 chang han nhu mat gia tri boolean ma chiing toi s& phai giai nghia mbi [an doc né; (muc “Value
Types trang 59” thao luan ki hon vé chd dé nay).

public interface AuctionEventListener extends EventListener {

enum PriceSource {
FromSniper, FromOtherBidder;
};
[.]
Chung tbi cho rang viéc xac dinh xem day |a gid cla toi hay gid clia ngudi khac [d mot phan trong nhiém vu cda

translator. Do d6, ching téi mé réng phuwong thire currentPrice(): thém mét tham s6 méi va slra unit test cho
translator; lwu y rang ching téi cling stra ca tén cla test d& bao ham ndi dung vé feature méi. Ching téi cling

nhan co héi nay truyén ID cla Sniper (SNIPER_ID) cho translator. N6 hoan tat setup déi vdi input message cho
translator tai test th& hai.



public class AuctionMessageTranslatorTest { [..]
private final AuctionMessageTranslator translator = new AuctionMessageTranslator(SNIPER_ID, listener);

@Test
public void notifiesBidDetailsWhenCurrentPriceMessageReceivedFromOtherBidder() {
context.checking(new Expectations() {{
exactly(1).of(listener).currentPrice(192, 7, PriceSource.FromOtherBidder);
s
Message message = new Message();
message.setBody (
"SOLVersion: 1.1; Event: PRICE; CurrentPrice: 192; Increment: 7; Bidder: Someone else;");
translator.processMessage (UNUSED_CHAT, message);

@Test
public void notifiesBidDetailsWhenCurrentPriceMessageReceivedFromSniper() {
context.checking(new Expectations() {{
exactly(1).of(listener).currentPrice(234, 5, PriceSource.FromSniper);
s
Message message = new Message();
message.setBody (
"SOLVersion: 1.1; Event: PRICE; CurrentPrice: 234; Increment: 5; Bidder: " + SNIPER_ID + ";");
translator.processMessage (UNUSED_CHAT, message);

}
}
Test mdi fail nhu sau:
unexpected invocation:
auctionEventListener.currentPrice(<192>, <7>, <FromOtherBidder>)
expectations:
I expected once, never invoked:
auctionEventListener.currentPrice(<192>, <7>, <FromSniper>)
parameter © matched: <192>
parameter 1 matched: <7>
parameter 2 did not match: <FromSniper>, because was <FromOtherBidder>
what happened before this: nothing!

Céch slra 16i 1a so sanh ID clia Sniper v&i ID clia bidder dwoc cho trong event message.

public class AuctionMessageTranslator implements MessagelListener { [..]
private final String sniperld;

public void processMessage(Chat chat, Message message) {
[-]
} else if (EVENT_TYPE_PRICE.equals(type)) {
listener.currentPrice(event.currentPrice(),
event.increment(),
event.isFrom(sniperld));

public static class AuctionEvent { [..]
public PriceSource isFrom(String sniperId) {
return sniperld.equals(bidder()) ? FromSniper : FromOtherBidder;
}
private String bidder() { return get("Bidder"); }
}
}



Céng viéc don dep ma ching t6i da lam tai muc “Don dep translator” (tr 135) dé tach r&i cac trach nhiém khac
nhau bén trong translator d3 mang lai thanh qua & day. T4t ca nhitng gi ching tdi phai lam |a thém mot hai
phuwong thirc vao AuctionEvent dé cé dugc mot |16 gidi rat dé doc.

Cudi cung, dé tat ca code déu dich dugc, ching tdi stra joinAuction() tai Main dé truyén tham sé ID vao
constructor cla translator. Chung t6i c6 thé 18y duwoc tir két néi mét ID véi cau tric dung.

private void joinAuction(XMPPConnection connection, String itemId) {
[..]
Auction auction = new XMPPAuction(chat);
chat.addMessageListener(
new AuctionMessageTranslator(

connection.getUser(),

new AuctionSniper(auction, new SniperStateDisplayer())));
auction.join();

}

Sniper Has More to Say

L&i clia test end-to-end hién tai cho ching t6i biét rang ching t6i can lam cho Ul hién thj trang thai Sniper dang
thang. Budc tiép theo clia ching téi |a di ti€p theo hudng dé: sira AuctionSniper dé né giai nghia tham sd
isFromSniper ma chuing téi vira tao thém. Mot [an nita, ching t6i bat dau bang mot unit test.

public class AuctionSniperTest { [..]
@Test
public void reportsIsWinningWhenCurrentPriceComesFromSniper() {
context.checking(new Expectations() {{
atLeast(1l).of(sniperListener).sniperWinning();

s

sniper.currentPrice(123, 45, PriceSource.FromSniper);

}
}

Dé& compile dugc, ching tdi thém vao SniperListener mot phuong thirc mdéi sniperWinning(). Kéo theo viéc bé
sung mot cai dit réng vao l&dp SniperStateDisplayer.

Test fail:

unexpected invocation: auction.bid(<168>)

expectations:

| expected at least 1 time, never invoked: sniperListener.sniperWinning()
what happened before this: nothing!

L&i trén la mot vi du hay vé viéc bat 16i mdt phuwong thirc ma ching téi khéng trong doi. Ching téi khdng dit
expectation nao d6i vdi auction, do d6 1&i goi dén bat cr phwong thirc ndo cda né cling 1am cho test fail(). Néu
so sanh test nay vdi bidsHigherAndReportsBiddingWhenNewPriceArrives() tai muc “AuctionSniper dat Bid” (tr.
126), ban doc sé thay rang, tai reportsIsWinningWhenCurrentPriceComesFromsniper, ching toi khong dung cac bién
price va increment ma d4y thang s6 vao 161 goi currentPrice(). D6 13 vi tai test nay khong cé viéc tinh toan gi, nén
ching toi khdng can phai nhdc dén céc con s6 [an nita trong expectation. Chung chi 1a cac tiéu tiét dé chung t6i
setup dwoc hanh vi dang quan tam.

Viéc slra 16i kha dé dang:



public class AuctionSniper implements AuctionEventListener { [..]
public void currentPrice(int price, int increment, PriceSource priceSource) {
switch (priceSource) {
case FromSniper:
sniperListener.sniperWinning();
break;
case FromOtherBidder:
auction.bid(price + increment);
sniperListener.sniperBidding();
break;
}
}
}

Chay test end-to-end Ian nita cho thay ching tdi da stra xong 16i test & dau chuwong nay (16i hién thj Bidding thay
vi Winning). Gi&r chiing téi can cho Sniper thang:

java.lang.AssertionError:
Tried to look for...
exactly 1 JLabel (with name "sniper status")
in exactly 1 JFrame (with name "Auction Sniper Main" and showing on screen)
in all top level windows
and check that its label text is "Won"
but...
all top level windows
contained 1 JFrame (with name "Auction Sniper Main" and showing on screen)
contained 1 JLabel (with name "sniper status")
label text was "Lost"

Sniper can co6 trang thai

Chung t6i chuan bj thuc hién mét thay d6i manh déi Sniper. Khi cudc dau gia két thuc, ching tdi mudn Sniper
tuyén bé né d3 thang hay thua, cé nghia la né phai biét tai thoi diém dé né dang bidding hay winning. Diéu dé
ham y rang Sniper s& phai gitt mot trang thai ndo d6, cai ma tir dau dén gid né chua cé.

DE c6 duoc chirc ndng do, ching toi s& bat dau vai cac treong hop don gidn hon: khi Sniper thua. Nhu trong
hinh 14.2, ching t6i dang bat dau vdi viéc chuyén trang thai 1 budc, roi 2 budec, truedce khi b sung budc chuyén
dua Sniper t&i trang thai WON:



Hinh 14.2. Sniper dat bid roi thua.

Dau tién, chdng téi xem lai mét unit test cli va thém mot test mdi. Cac test nay s& pass véi cai dat hién tai;
nhiém vu cla ching 1a ddm bao rang ching tdi s& khong pha v& hanh vi vén cé khi ching t6i bé sung viéc chuyén
trang thai.

Viéc nay dan dén viéc sir dung mdt ct phap mai clia IMock 1a states. Y tudng la ching tdi cé thé dung né dé viét
cdc assertion vé trang thai bén trong cla déi twong dang duoc test. Ching toi s& quay lai ban tiép vé diém nay.



public class AuctionSniperTest { [..]

private final States sniperState = context.states("sniper"); (1)

@Test
public void reportsLostIfAuctionClosesImmediately() { (2)
context.checking(new Expectations() {{
atLeast(1).of(sniperListener).sniperLost();

s

sniper.auctionClosed();

}

@Test
public void reportsLostIfAuctionClosesWhenBidding() {
context.checking(new Expectations() {{
ignoring(auction); (3)
allowing(sniperListener).sniperBidding();
then(sniperState.is("bidding")); (4)

atLeast(1).of(sniperListener).sniperLost();
when(sniperState.is("bidding")); (5)
;s

sniper.currentPrice(123, 45, PriceSource.FromOtherBidder); (6)
sniper.auctionClosed();

}
}

(1) Chudng t6i muén theo ddi trang thai hién tai cha Sniper dwa theo cdc event ma nd glri ra ngoai. Do d9,
ching tdi yéu cau context cung cdp mét doi twgng States dé danh cho nhiém vu d6. Trang thai méc dinh
ma no luwu la null.

(2) Chung t6i gilr test cli, nhung gio né chi ap dung cho truong hop khéng nhan duoc message Price nao.

(3) Sniper s& goi auction, nhwng ching téi khéng quan tam dén viéc do tai test nay, nén ching t6i bao test
| han 1&p cong tac nay di

(4) Khi Sniper glri mot event dit bid, né bao véi ching toi rang né dang & trang thai bidding, va ching téi
ghi lai trang thai d6 bang ménh dé then(...). Ching t6i dung ménh dé allowing() dé néi rang day 1a mot
hoat déng ho tro cla test, né duoc phép xay ra nhung khdng phai la phan ching téi thyc sy quan tdm
va mudn kiém tra.

(5) Day la cau quan trong, la expectation ma ching t6i muén khang dinh. Néu Sniper khong phai dang
bidding néu né dung |&i goi nay, test s& fail.

(6) Day la test dau tién ma ching toi can mot chudi event dé dwa Sniper vao trang thai can test. Ching toi
goi cac phuong thirc clia né theo thir tu dé thuc hién viéc nay.

Biéu dién trang thdi déi tug'ng - Representing Object State

Trong nhitng trirong hop nhu thé ndy, chiing téi mudn assert vé hanh vi cua mét déi twong theo trang thdi cia
nd, nhung ching téi khéng muén phd vé tinh déng géi khi choc vao cdch cai dit trang thdi cua déi twong (dé déi
turong cho phép truy nhép trang thdi tir ngodi). Thay vao dé, test cd thé Idng nghe cdc cdc event ma Sniper giri
dé théng bdo vé trang thdi cta nd cho cdc déi twong cdng tdc. jMock cung cép cdc déi twong States dé test ¢
thé ghi lai va kiém tra trang thdi cia mot déi tuong khi cé gi d6 quan trong xdy ra, chdng han nhuw khi né goi
phuong thire ciia mét déi twong khdc (xem cu phdp st dung tai Appendix A)




Ddy la mét biéu dién “logic” clia nhitng gi dang xdy ra bén trong déi tuong, cu thé & ddy la Sniper. N6 cho phép
test mé td nhirng gi né cho la quan trong vé Sniper, khéng can biét Sniper thuc ra duoc cai nhw thé nago. Nhw ban
doc s sém nhdn ra, s phdn tdch nay sé cho phép ching téi thuc hién cdc thay d6i manh mé déi vdi cai ddt cua
Sniper ma khéng phdéi stra néi dung test.

Tén unit test reportsLostifAuctionClosesWhenBidding rat gan vdi expectation ma né 4p dat:
atLeast(1).of(sniperListener).sniperLost(); when(sniperState.is("bidding"));

D6 khéng phai su tinh cd. Ching tdi danh rat nhiéu cong sirc dé tim cdc ménh dé ma jMock cung cap va phat
trién mét phong cach thé hién duwoc chl y c6t 16i cia mot unit test.

Sniper thang cudc
Cudi cung, ching t6i d3 cé thé ndi vong va cho Sniper thing bid. Test ti€p theo bd sung event Won.

@Test
public void reportsWonIfAuctionClosesWhenWinning() {
context.checking(new Expectations() {{
ignoring(auction);
allowing(sniperListener).sniperWinning(); then(sniperState.is("winning"));
atLeast(1).of(sniperListener).sniperWon(); when(sniperState.is("winning"));
s
sniper.currentPrice(123, 45, true);
sniper.auctionClosed();

}
Test nay cé cau tric gidng test trudc nhwng dai dién cho tinh huéng Sniper thang cudc. Test fail vi Sniper goi

sniperlLost().

unexpected invocation: sniperListener.sniperLost()
expectations:
allowed, never invoked: auction.<any method>(<any parameters>) was[];
allowed, already invoked 1 time: sniperListener.sniperWinning();
then sniper is winning
expected at least 1 time, never invoked: sniperListener.sniperWon();
when sniper is winning
states:
sniper is winning
what happened before this:
sniperListener.sniperWinning()

Chung t6i gan mot co dé dai dién cho trang thai ca Sniper, va cai thém phuong thire sniperWon() cho
SniperStateDisplayer.



public class AuctionSniper implements AuctionEventListener { [..]
private boolean isWinning = false;

public void auctionClosed() {
if (isWinning) {
sniperListener.sniperiWon();
} else {
sniperListener.sniperLost();
}
¥
public void currentPrice(int price, int increment, PriceSource priceSource) {
isWinning = priceSource == PriceSource.FromSniper;
if (isWinning) {
sniperListener.sniperWinning();
} else {
auction.bid(price + increment);
sniperListener.sniperBidding();
}
¥
¥

public class SniperStateDisplayer implements SniperListener { [..]
public void sniperWon() {
showStatus(MainWindow.STATUS_WON);

}
}

Vira méi cau ki vé PriceSource, c6 phai ching t6i dang khdng nhat quan khi lai dung boolean cho isWinning? Ly
do cla chung t6i & day 1a ching toi d3 th&r dung mot cau tric enum cho trang thai cla Sniper, nhung tréng né
qua roi. isWinning 13 field private cla AuctionSniper, nén né du nhd dé sau nay cé thé dé dang thay déi, va code
hién gi® d3 dé doc roi.

B4y gid tat ca cdc test unit cling nhu end-to-end déu pass. Chuing téi cé thé gach di mét muc nita tai danh sach
trong Hinh 14.3.
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Hinh 14.3. Sniper thang cudc.



Con nhiéu test ma chung toi cd thé viét, chang han test vé kich ban chuyén trang thai tir bidding sang winning,
réi quay tré lai, nhung ching t6i s& danh viéc nay 1am bai luyén tap cho ban doc. Thay vao d4, ching tdi sé di
tiép t&i thay ddi quan trong tiép theo vé chirc ning.

Gitr cho tién dd on dinh

Nhu thudng 18, ching ti d3 gilr ti€n dd 6n dinh vdi viéc bd sung tirng 1at mdng cac chirc nang. Dau tién, ching
t6i lam cho Sniper thé hién rang né dang winning, roi dén thé hién rang né d3 thang. Ching toi dung céc cai dit
rong dé cho code dich dugrc, trong khi ching t6i chwa sdn sang cai ndi dung vi dang can tap trung vao nhiém vu
trudc mat.

Mot trong nhirng diéu ngac nhién thu vi 1a gio day, khi code d3 phat trién dwoc thém mat chit, ching toi bat
d4au nhin thay thanh qua cla cdng strc ban dau cla minh, khi ma cac tinh ndng mdi khép ngay vao cau tric san
6. Cac nhiém vu ti€p theo can phai cai s& dan dén cac thay déi déng ké.
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