Chwong 12: San sang diu gia

O déy ching téi viét mot test end-to-end dé cd thé lam cho Sniper dét bid tai mét cudc déu gid. Ching
téi bat dau bang viéc gidi nghia cdc message trong giao thirc déu gid va phdt hién ra mét sé I6p trong
qud trinh dé. Chung téi viét nhirng unit test déu tién va refactor ra mét I6p tro gitip. Chiung téi mé té
tirng chi tiét cia céng viéc ndy dé trinh bay mach tw duy cda ching téi luc dé.

Gia nhap tri treong

Bay gid, dé ti€p tuc v&i 18i an du khung xwong di ddng, ching t6i bat dau dap thém da thit cho &ng dung. Hanh
vi c6t 18i cila mét Sniper |3 trong mot cudc dau gid mot item, nd phai dat mot bid cao hon cho item d6é khi cé sy
thay d6i vé gid. Quay lai to-do-list, ching t6i xem xét lai may muc tiép theo:

® Single item: join, bid, and lose. Khi nhan dugc gid mdai, gli bid véi gid cao hon gid hién hanh mét luvgng
bang chénh léch t&i thiéu ma auction quy dinh. Con s& chénh léch nay s& dwoc cho trong thong tin cap
nhat vé gid.

¢ Single item: join, bid, and win. Phan biét bidder nao dang giit phan thang trong cudc dau gia va dirng
dau giad véi chinh minh.

Chung toi biét 1a con nhiéu nodi dung nita, nhwng day |a mot 1at cdt mach lac vé chirc ndng, né sé cho phép ching
tdi khdm phd vé thiét ké va cho thay tién d6 cu thé cla dy an.

Trong mot hé phan tan bat ki twong tw véi hé hién tai, cé rat nhiéu nhitng sw ¢6 thu vi va cac rac rdi vé thoi gian,
nhuwng &ng dung cta ching téi chi phdi x(r ly & phia client cda giao thirc. Ching téi dwa vao giao thirc XMPP &
bén dudi dé xi ly nhiéu van dé ma Iap trinh phan tan thuwong gap; cu thé, ching téi trong doi nd s& dam bao
rang cadc message gitta mot bidder va mot auction sé& dén dich theo th tw ma ching d3 duoc glri di.

Nhu d3 md ta trong chuwong 5, ching tdi bat dau mot feature méi véi mot acceptance test. Ching t6i da dung
test dau tién trong chuong tredc dé gitp bat ra kién tric cha ing dung. Tir day, ching t6i c6 thé dung céc
acceptance test dé cho thay tién do tang dan.

Mot test cho viéc dat bid

Bat ddau bang mét test
Mdi acceptance test chi nén chira vira dd requirement. N&u nhiéu qud, lwong chirc ndng ting thém sé trd nén
khé quan ly. Do dé chung t6i quyét dinh rang test ti€p theo s& b6 sung mot s& thong tin gia. Cac budc nhu sau:

1. Yéu cau auction glti mdt message vé gia (Price) cho Sniper.
2. Kiém tra xem Sniper d3 nhan duoc gid mdi va da phan (rng hay chua.

3. Kiém tra xem auction d3 nhan dugc mét bid vdi gid tdng thém tir Sniper hay chua.



D& cho test nay pass duoc, Sniper phai phan biét dwoc gilra cac event Price (gid mdi) va event Close (déng
auction) dugc glri tr auction, hién thi dugc gid hién tai, va tao ra dugc bid mdi. Ching téi s& phai mad rong
auction ram dé x&r ly duwoc bid. Ching téi cling d3 tri hoadn viéc cai dat cdc chirc ndng khéc s& can dén nhu: hién
thi khi Sniper thang dau gia; ching toi s& quay lai chuyén nay sau. Day |a test méi:
public class AuctionSniperEndToEndTest {

@Test

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

application.startBiddingIn(auction);
auction.hasReceivedJoinRequestFromSniper(); (1)

auction.reportPrice(1000, 98, "other bidder"); (2)
application.hasShownSniperIsBidding(); (3)

auction.hasReceivedBid (1098, ApplicationRunner.SNIPER_XMPP_ID); (4)

auction.announceClosed(); (5)
application.showsSniperHasLostAuction();
¥
}

Chung t6i c6 ba phuwong thirc can cai dé phuc vu test nay.

1. Chung tdi phai dogi cho auction gid nhadn dugc message Join trudc khi cho test chay tié€p. Ching téi dung
assertion nay dé dong bd héa Sniper vdi auction.

2. Phuong thirc ndy yéu cau auction gia glti message lai cho Sniper dé thong bdo rang gia hién tai cho item
14 1000, mUrc ting tdi thidu la 98, va bidder dang gitt phan thang 13 nguoi khac (“other bidder.”)

3. Phuong thirc nay yéu cau ApplicationRunner kiém tra xem Sniper cé dang hién thj trang thai rang né
dang dat gia (bidding) hay khong, sau khi né da nhan dugc message bao gia tlr auction.

4. Phuwong thirc nay yéu cau auction giad ki€ém tra xem né d3 nhan dwoc bid tir Sniper vdi gia bang gia mai
nhat cong vdi d6 chénh téi thiéu hay chua. Ching t6i phai lam nhiéu viéc hon mét chit vi tAng XMPP tao
mot cai tén dai hon tir id co ban, nén ching t6i dinh nghia maét hang SNIPER_XMPP_ID, ma trong thuc t&
co gid trila sniper@localhost/Auction.

5. Chung téi tai st dung logic clia test d4u tién & chi tiét Sniper lai thua dau gia

Tién khéng thyc té - Unrealistic Money

Chung toi dang dung s& nguyén dé biéu dién gid tién (hinh dung |13 cudc dau gid dang dién ra & Nhat bang dong
Yén). Trong mot hé théng thuc, ching t6i sé dinh nghia mot kidu dit liéu domain dé biéu dién cac gia tri tién té,
str dung mot cai dat dau phay tinh (fix-point number). & day, ching tdi don gian hda biéu dién dé code dé doc
hon va vira cho 1 trang in.

Md rong Auction gia

Chung tbi c6 hai phwong thirc can viét tai FakeAuctionServer dé ho trg end-to-end test: reportPrice() phai giti
mot message Price qua chat; hasReceivedBid() hoi phirc tap hon, né phai kiém tra xem auction d3 nhan duoc
cdc gia tri dung tir Sniper hay chuwa. Thay vi dich message dén, ching téi xay dwng message dugc tréng doi va chi
viéc so sanh string. Ching tdi cling dung biéu thirc Matcher tai SingleMessageListener dé cho FakeAuctionServer
duoc linh hoat hon khi dinh nghia dang message ma né s& chap nhan. Pay |a ban d4u tién:
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public class FakeAuctionServer { [..]

public void reportPrice(int price, int increment, String bidder) throws XMPPException {

currentChat.sendMessage(String.format("SOLVersion: 1.1; Event: PRICE; "
+ "CurrentPrice: %d; Increment: %d; Bidder: %s;", price, increment, bidder));

}

public void hasReceivedJoinRequestFromSniper() throws InterruptedException {
messagelListener.receivesAMessage(is(anything()));

}

public void hasReceivedBid(int bid, String sniperId) throws InterruptedException {
assertThat(currentChat.getParticipant(), equalTo(sniperId));
messagelListener.receivesAMessage( equalTo(

String.format("SOLVersion: 1.1; Command: BID; Price: %d;", bid)));

public class SingleMessagelListener implements Messagelistener { [..]
@SuppresshWarnings("unchecked")
public void receivesAMessage(Matcher<? super String> messageMatcher) throws InterruptedException {
final Message message = messages.poll(5, TimeUnit.SECONDS);
assertThat("Message", message, is(notNullValue()));
assertThat(message.getBody(), messageMatcher);
}
}

Nhin lai, c6 mdt su mat can déi gilra hai phuwong thirc “hasReceived”. Phuong thire cho Join kiém tra l6ng léo
hon nhiéu so vdi phuong thirc cho Bid, ca vé ndi dung message cling nhu sender clia message; ching téi s& phai
nh& dé sau nay quay lai chinh diém nay. Khi phat trién ki€u tdng dan, ching ta tri ho3n rat nhiéu quyét dinh,
nhung ddi khi su nhat quat va can d6i lai hop |i hon. Ching t6i quyét dinh dwa thém chi tiét vao
hasReceivedloinRequestFromSniper() trong khi code ctia né con dang d& dang. Chuing toi cling tach dinh dang
message va chuyé&n chiing vao Main vi ching tdi s& can dén ching tai Sniper dé tao cdc message thé tir do.

public class FakeAuctionServer { [..]
public void hasReceivedJoinRequestFrom(String sniperId) throws InterruptedException {
receivesAMessageMatching(sniperId, equalTo(Main.JOIN_COMMAND_FORMAT));
¥
public void hasReceivedBid(int bid, String sniperId) throws InterruptedException {
receivesAMessageMatching(sniperId, equalTo(format(Main.BID_COMMAND_FORMAT, bid)));
¥
private void receivesAMessageMatching(String sniperId, Matcher<? super String> messageMatcher)
throws InterruptedException
{
messagelListener.receivesAMessage(messageMatcher);
assertThat(currentChat.getParticipant(), equalTo(sniperId));
¥
¥

Lwu y rang ching t6i kiém tra id cla Sniper sau khi kiém tra ndi dung clia message (receivesAMessage). Diéu nay
budc server phai doi cho dén khi message d3 dén noi, nghia |13 khi dé né chdc chdn d3 nhan mot két ndi va thiét
|4p d8i twgng Chat hién hanh. Néu khdng test sé fail khi kiém tra id cGa Sniper qua sém.

Double-Entry Values

Chung téi dang dung cling mét hdng dé tao message Join va dé kiém tra néi dung cua nd. Béng cdch chi diing
mét cdu truc, ching téi logi bé dwoc sw trung Idp vé code, va thé hién duworc trong code méi lién hé gitra hai déu
cta hé théng (déu gwri va déu nhdn message). Mgt khdc, chung téi dang tu gdy nguy co lam cho cd hai bj sai va
khéng c6 test dé bdt 16i n6i dung bét hop 8. Trong trurong hop nay, code don gidn dén murc cdi thé nao ciing
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dwoc, nhung cdu tré 157 sé kém chdc chdn hon khi phdt trién cdi gi d6 phire tap hon, chdng han nhu téng
persistence. Chung ta cé nén ding cuing mét framework dé doc va ghi cdc gid tri hay khéng? Cé thé dém béo
réng nd khéng chi doc két qud tir cache? Hay rdng cdc gid tri duoc ghi dung? Chung ta cé nén viét méy query tdi
thdng CSDL dé cho chdc chdn khéng?

Céu héi ¢t I6i la: ching ta nght la minh dang test cdi gi vay? O déy, ching téi ngh réing cdc tinh ndng lién lac
quan trong hon, rdng cdc message du don gidn dé chung téi cé thé dua vao cdc hdng String, va rdng ching téi
muén ¢é kha néng tim cdc doan code lién quan dén dinh dang message tai IDE. Cdc developer khdc cé thé ¢é cdc
két luén khdc va la cdc két luén dung cho dw dn cua ho.

Chung t6i diéu chinh end-to-end test dé khép véi APl méi, quan sét test fail, va sau dé thém chi tiét cho Sniper
dé lam cho test pass.

public class AuctionSniperEndToEndTest {
@Test
public void sniperMakesAHigherBidButLoses() throws Exception {
auction.startSellingItem();

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

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

auction.hasReceivedBid (1098, ApplicationRunner.SNIPER_XMPP_ID);

auction.announceClosed();
application.showsSniperHasLostAuction();

public class Main { [..]
private void joinAuction(XMPPConnection connection, String itemId) throws XMPPException {
Chat chat = connection.getChatManager().createChat(
auctionId(itemId, connection),
new MessagelListener() {
public void processMessage(Chat aChat, Message message) {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
ui.showStatus(MainWindow.STATUS_LOST);
}
3
}

3
this.notToBeGCd = chat;

chat.sendMessage (JOIN_COMMAND_FORMAT) ;

}
}

Test fail ngoai dw tinh - A Surprise Failure
Cudi cung, chuing t6i viét thém phuong thirc kiém tra tai ApplicationRunner dé cé thé chay test [an dau tién. Cai
dat rat don gian: ching toi chi thém mot hang status va chép ndi dung tir mét phuong thire cé san.

public class ApplicationRunner { [..]
public void hasShownSniperIsBidding() {



driver.showsSniperStatus(MainWindow.STATUS_BIDDING);

}

public void showsSniperHasLostAuction() {
driver.showsSniperStatus(MainWindow.STATUS_LOST);
¥
¥

Chung tdi dang trong doi két qua gi d6 vé viéc thi€u mot céi text trong status label. Nhung thay vao d6, ching

t6i nhan duoc 16i nay:
java.lang.AssertionError:
Expected: is not null
got: null
[.]
at auctionsniper.SingleMessagelistener.receivesAMessage()
at auctionsniper.FakeAuctionServer.hasReceivedJoinRequestFromSniper()
at auctionsniper.AuctionSniperEndToEndTest.sniperMakesAHigherBid()
[..]
Va dong nay tai error stream:
conflict(409)
at jivesoftware.smack.SASLAuthentication.bindResourceAndEstablishSession()
at jivesoftware.smack.SASLAuthentication.authenticate()
at jivesoftware.smack.XMPPConnection.login()
at jivesoftware.smack.XMPPConnection.login()
at auctionsniper.Main.connection()
at auctionsniper.Main.main()

Sau mot luc tim hiéu, ching t6i nhan ra chuyén gi da xay ra. Cai test thir hai méi dwoc thém da cd két ndi véi
server bang chinh account va tén resource ma test dau tién d3 dung. Cling nhu Southabee’s On-Line, server d3
dwoc cau hinh dé tir chdi nhiéu connection cing mé, do d6 test thi hai fail vi server nghi rang test thi nhat van
dang két néi. Khi chay thuc, (rng dung cta ching t6i s& khdng sao vi chiing t6i dirng toan bd tién trinh (process)
khi két thuc, viéc nay s& tw dong cat két ndi. Con bay gi®, ching tdi da mac bay sw thda hiép nho cla chinh minh
(vé viéc chay rng dung tai mdt thread mdi thay vi tai mot tién trinh méi). Viéc ding d&n can lam bay gio 1a thém
mot Iénh call back dé disconnect client khi déng cira s6, dé (rng dung s& tw don dep khi né két thic:

public class Main { [..]
private void joinAuction(XMPPConnection connection, String itemId) throws XMPPException {
disconnectWhenUICloses(connection);
Chat chat = connection.getChatManager().createChat(
[-]
chat.sendMessage (JOIN_COMMAND_FORMAT);
}
private void disconnectWhenUICloses(final XMPPConnection connection) {
ui.addWindowListener(new WindowAdapter() {
@0verride public void windowClosed(WindowEvent e) {
connection.disconnect();
}
1
}
}
Gio thi ching t6i nhan dugc 16i test ma minh dang trong doi, vi Sniper chua cé cach gi dé bat dau dat bid.
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 "Bidding"



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"

[..]

at auctionsniper.AuctionSniperDriver.showsSniperStatus()

at auctionsniper.ApplicationRunner.hasShownSniperIsBidding()

at auctionsniper.AuctionSniperEndToEndTest.sniperMakesAHigherBidButLoses()

Phdt trién tir ngoai vao trong - Outside-In Development
Théng bao 16i & trén xac dinh dich cho cdng viéc coding tiép theo. N6 néi véi ching t6i vé cai dich ma chung t6i
phai ngdm dé&n — chlng tdi chi viéc dién code vao cai ddt cho dén khi test d6 pass.

Cach ti€p can cla ching t6i d&i véi TDD |a bat dau di tir event bén ngoai (cai thi kich hoat hanh vi ta dang mudn
cai) vao trong code, mbi lan mot ddi tuwong, cho dén khi gdp mot hiéu ing nhin thay duoc (chang han mot
message dwoc glri hay mot log entry duoc ghi) — dau hiéu cho thay ring ta d3 di dén dich. Mdi test end-to-end
cho ta thay nhitng diém cudi cha qué trinh d6, dé ta c6 thé khdm phé con dudng ta di qua vung trung gian.

Trong nhitng muc sau, ching téi s& xay dung cic |dp can thiét cho viéc cai dat Auction Sniper. Ching t6i s& di
cham, theo sat cac quy tac TDD, dé cho thay quy trinh I1am viéc chay nhu thé nao. Trong céc du &n thuc, déi khi
ching toi thiét ké& trudc mot chut dé cé cam gidc vé birc tranh toan cdnh, nhung trong hau hét céc tinh hudng
thi ching t6i thuc su thye hién nhitng gi dwoc mé ta & day. Cach 1am nay mang lai k&t qua dung dan va budc
ching tdi phai héi dung ciu can hoi.

Chu y hét cé vao chi tiét?

Chung toi da bat dwoc 16i xung dot resource vi cau hinh server clia chung t6i khép véi cdu hinh clia Southabee’s
On-line, do may man hodc do kinh nghiém. Ching tdi cé thé da dung mot cau hinh khac cho phép céc két néi
mdi duoc bat dau tir cac két ndi cli, dieu nay sé dan dén két qua 1a test vira roi pass, nhung di kém mot message
gay hiéu nham cla thw vién Smack tai error stream vé xung dot da xay ra. Piéu nay cé thé khong sao trong khi
phat trién, nhung né kém theo nguy co Sniper s& bat dau gip su cd khi chay thuec.

Lam sao ta cé thé hy vong bt 16i dugc tat ca cac lua chon cdu hinh trong toan bd hé théng? & mot mie dd nao
dd, ching ta khong thé. Va diéu nay ndm tai trung tdm nhiém vu clia tester chuyén nghiép. Cdi ta cé thé lam la
c6 gang thr duoc cang nhidu phan cla hé théng cang tot va thlr cang sém cang t6t, va |3p di 13p lai cdng viéc
nay. Chung ta cé thé gitp chinh minh duong dau véi toan bo sy phirc tap clia hé théng bang cach gin gilr chat
lwong cao clia cdc component trong hé thong va bang cach lién tuc cd gdng don gian hda ching. Néu viéc nay
nghe cé vé doi héi chi phi cao, ta hdy xem xét chi phi cta viéc tim va stra mot 16i nhu 16i vira ké trong mot hé
théng dang chay thuc véi cdng suat st dung cao.

AuctionMessageTranslator

Tdch ra mét 16p moi

Céng vao cua chung tdi ddi vdi Sniper |a noi ta nhdn mét message tir auction thdng qua thu vién Smack: né la
event kich hoat hanh vi ti€p theo ma chiing t6i mudn cai dat. Trong thuc t&, diéu dé cé nghia rang ching téi can
dén mot |dp cai dit interface MessageListener dé gan vao Chat. Khi l&p nay nhan dwoc mot message tho tir



auction, né s& dich message ra thanh céi gi d6 dai dién cho mot event cla auction, va event dé cudi cling sé kich
hoat mot hanh dong clia Sniper, dan dén viéc xay ra mot thay déi tai Ul.

Chung ta d3 c6 mét 1dp nhw vay trong Main — né la mot I&p anonymous va trach nhiém cla né khéng rd rang
Iam:
new Messagelistener() {
public void processMessage(Chat aChat, Message message) {
SwingUtilities.invokelLater(new Runnable() {

public void run() {
ui.showStatus(MainWindow.STATUS_LOST);

}
s
}
}

Mét cach khéng twdng minh, doan code trén nhan mét message Close (loai duy nhat ma ching téi cé cho dén
nay) va cai dat phan &rng cta Sniper. Ching tdi mudn lam cho tinh hudng nay twdng minh hon va bé sung tinh
nang. Bat dau bang viéc nang 1&p anonymous thanh mot |&p dirng doc 1ap & top-level, cé nghiia rang né can mot
cdi tén. Tr m6 td & doan trudc, ching toi chon tir “translate” (dich) va goi I&p mdéi la AuctionMessageTranslator,
vi no sé djch cac message nhan duoc tir auction.

Rac rdi & day la 1&p anonymous hién tai dang dung dén truwdng ui cia Main. Ta sé& phai gén cai gi d6 vao |&p moi
dé no coé thé phan trng véi mot message. Viéc dé thay nhat 13 truyén MainWindow vao cho nd, nhwng ching toi
khong vui vé gi vdi viéc tao quan hé phu thudc vao mét Ul component. Diéu d6 gdy khoé khan cho unit test, vi ta
s& phai kiém tra trang thai ciia mdt component dang chay tai thread cla cac event Swing.

Quan trong hon nita, mdt quan hé phu thudc nhu vay s& pha véi nguyén tic “single responsibility”: trach nhiém
mé& gdi cac message thd tir auction d3 kha |a dd viéc cho mot Idp, néu thém viéc phai biét cach biéu dién trang
thai cda Sniper nita thi qua nhiéu. Nhu chidng toi d3 viét tai “Designing for Maintainability” (tr. 47), ching toi
mudn gilt su tach biét gilta cdc m&i quan tdm khac nhau (separation of concerns).

Do cac diéu kién d6, ching toi quyét dinh rang 1&p AuctionMessageTranslator méi sé giao viéc x( ly cac event d3
duwoc gidi nghia cho mot 1&dp cong tac, ta sé biéu dién I&p nay bang mét interface ActionEventlListener; ta cé thé
truyén mot doi twong cai interface d6 vao construction cla AuctionMessageTranslator. Ching téi con chua biét
cai gi ndm trong interface nay, va cling chua bat dau nghi vé cai d&t cla nd. M&i quan tam ngay bay gi® cla
ching tdi la lam sao dé translator chay dwoc; phan con lai clr dé tir tir. Dén day, thiét ké trong gidng nhu trong
Hinh 12.1 (cac kiéu thudc vé cac framework bén ngoai, chang han Chat, dwoc t6 mau):

Ewverit
Lisderar

Hinh 12.1: L&p AuctionMessageTranslator.



Unit Test ddu tién

Chung toi bat dau vdi loai event don gian hon. Nhu ta d3 thay, mat event loai Close khong gilt gia tri gi — né chi
13 mét trigger don gian. Khi translator nhan dugc mot message Close, chiing tdéi mudn nd goi listener clia minh
cho dung cach.

Va vi day |a unit test d4u tién, ching téi s& xay dung nd rat cham dé thé hién rd dwoc quy trinh (sau nay ching
t6i sé di nhanh hon). Bat dau véi tén clia phuong thire test. JUnit dung co ché riéng dé nhit ra cac phuong thirc
test, do d6 ta cé thé viét tén dai tuy y va mo ta ki tuy y vi ta khéng bao gid phai ty goi ching trong code. Test
dAu tién néi rang khi nhan duwgc mot message Close thd, translator s& bao vdi bat cl céi gi dang nghe rang
auction da déng.

package test.auctionsniper;

public class AuctionMessageTranslatorTest {
@Test
public void notifiesAuctionClosedWhenCloseMessageReceived() {
// nothing yet
}
}

Pat cac test vao mot package khac

Chung t6i c6 thoi quen dat test vao trong mot package khac, khdng phai chinh package chira code ma ching
test. Ching td6i muén ddm bao rang ching tdi dang 1ai code tir cac giao dién public cGa ching, nhu mét client bat
ki, thay vi m& céng sau tir trong cung mét package dé test.

Budc tiép theo la thém action ma nd sé kich hoat hanh vi ma ching ta mudn test- trong truérng hop nay 1a gl
mot message Close.

public class AuctionMessageTranslatorTest {
public static final Chat UNUSED_CHAT = null;
private final AuctionMessageTranslator translator = new AuctionMessageTranslator();

@Test
public void notifiesAuctionClosedWhenCloseMessageReceived() {
Message message = new Message();
message.setBody("SOLVersion: 1.1; Event: CLOSE;");
translator.processMessage(UNUSED_CHAT, message);
}
}

Dung null khi gia tri tham sé khong quan trong

UNUSED_CHAT la mdt cai tén c6 nghia cho mot hang cé gia tri null. Ching t6i truyén né vao trong
processMesssage() thay cho mot déi tugng Chat thue, vi khé tao d6i twong Chat — constructor cda né cé pham
vi package va dé tao duoc doi twong ta sé phai dién cd mdt chudi cac ddi twong ma né phu thudc. Va dang nao
chuing t6i cting chdng can dén né cho chirc nang hién tai. Do d6 chung toi chi truyén mot gia tri null dé théa man
ddi hdi cta trinh bién dich,nhung dung mot hang cé tén dé 1am rd y nghia cla né.

Xuat phét tlr interface Messagelistener, ching tdi tao mot cai dat khung cho AuctionMessageTranslator:

package auctionsniper;



public class AuctionMessageTranslator implements MessagelListener {
public void processMessage(Chat chat, Message message) {
// TODO Fill in here

}
Tiép theo, ching t6i muén mét l1énh kiém tra xem viéc dich message ¢ xay ra hay khdng — né s fail vi ching toi

chua cai gi ca. Ching t6i d3 quyét dinh rang ching tdi mudn translator thong bao cho listener clia né khi xay ra
event Close, do d6 chiing t6i mé ta hanh vi d6 trong test nhu sau:

@RunWith(JIMock.class)

public class AuctionMessageTranslatorTest {
private final Mockery context = new Mockery();
private final AuctionEventListener listener = context.mock(AuctionEventListener.class);
private final AuctionMessageTranslator translator = new AuctionMessageTranslator();

@Test
public void notifiesAuctionClosedWhenCloseMessageReceived() {
context.checking(new Expectations() {{
oneOf(listener).auctionClosed();

s

Message message = new Message();
message.setBody("SOLVersion: 1.1; Event: CLOSE;");
translator.processMessage (UNUSED_CHAT, message);

}
}
Phan ddnh dam la diém quan trong nhat trong test — tuyén bd cta ching téi vé hiéu (rng can phai cé cla
translator d&i véi moéi trudng cla nd. Dong dé ndi rang khi ching t6i glri mdt message thich hop téi translator,
ching tdi tréng doi 1a né s& goi tdi phuong thirc auctionClosed() cha listener ddng mét lan.

Chung t6i nhan duoc két qua test fail néi rang ching tdi chwa cai hanh vi minh can:

not all expectations were satisfied
expectations:

| expected once, never invoked: auctionEventListener.auctionClosed()
what happened before this: nothing!

at org.jmock.Mockery.assertIsSatisfied(Mockery.java:199)

(-]

at org.junit.internal.runners.JUnit4ClassRunner.run()

Phan quan trong trong thong béo 16i la:

expected once, never invoked: auctionEventListener.auctionClosed()

né ndi cho ching to6i biét rang chung tdi chua goi listener nhuw dadng ra da phai lam. Chang toi can [am 2 viéc dé
pass dugc test nay. Thi nhat, ching tdi can ndi translator va listener dé ching cé thé lién lac vdi nhau. Chidng
t6i quyét dinh truyén listener vao constructor cla translator; cach nay don gian va dam bdo duvoc rang
translator sé duwgc set-up véi mot listener.

Phan setup cla test tréng thé nay:

public class AuctionMessageTranslatorTest {
private final Mockery context = new Mockery();
private final AuctionEventListener listener = context.mock(AuctionEventListener.class);
private final AuctionMessageTranslator translator = new AuctionMessageTranslator(listener);



Viéc thir hai can lam 1a goi phuong thirc auctionClosed(). Thuc ra d6 13 tat cd nhitng gi ching ta can lam dé pass
test nay, vi ching ta chua xac dinh bat ki hanh vi ndo khéc.

public void processMessage(Chat chat, Message message) {
listener.auctionClosed();

}

Test pass. Trong ¢ vé nhu la gian 18n, vi thuc ra ching t6i chwa mé gdi message nao. Nhitng gi ching t6i da lam
13 xac dinh cdc manh ghép va dt ching vao chd clia né — gidi quyét dan tirng manh chirc ndng, nhitng manh nay
s& phai ti€p tuc chay dung khi ching tdi thém nhirng manh mai.

Pon gian héa Test Setup

Ban doc cé thé d3 nhan ra rang tat ca cac field trong test déu cé dang final. Nhw d3 md ta trong chwong 3. JUnit
tao riéng cho mdi phuwong thirc test mot déi tuwong clia ldp test, do d6, céc field dwoc tao lai cho tirtng phuong
thirc test. Chung t6i khai thac diém nay bang cach dé cang nhiéu field dang final cang tét, va khéi tao chung tai
constructor, viéc nay s& loai bd moi quan hé phu thudc thanh vong tron. Déi khi ching ta khdng thé lam nhu vay
ma phai tryc ti€p gdn cac quan hé phu thudc, tuy nhién ta cé thé lam duoc trong da s6 cac treong hop.

Closing the User Interface Loop

Gi® chiing toi d3 c6 sy khéi dau clia component méi, ching tdi cé thé gan né vao Sniper dé dam bao ching toi
khong di qud xa khoi vung code chay dugc. Trudc day, Main da update Ul clia Sniper, nén bay gid ta bat né
implement AuctionEventListener va chuyén chirc ndng téi phuong thirc auctionClosed() méi.

public class Main implements AuctionEventListener{ [..]
private void joinAuction(XMPPConnection connection, String itemId) throws XMPPException {

disconnectWhenUICloses(connection);

Chat chat = connection.getChatManager().createChat(
auctionId(itemId, connection),
new AuctionMessageTranslator(this));
chat.sendMessage (JOIN_COMMAND_FORMAT);
notToBeGCd = chat;

}

public void auctionClosed() {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
ui.showStatus(MainWindow.STATUS_LOST);
}
s
}
}

Cau truc hién gi®r giéng nhu trong Hinh 12.2.

l':_ls'!tﬂ-r'
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Hinh 12.2: Gidi thiéu I&p AuctionMessageTranslator.

Chting ta da dat dworc gi?

Tai budc bé xiu nay, ching t6i d3 tdch mot feature cda rng dung ra thanh mot 1dp riéng. Chirc nang d6 gior da cé
mot céi tén va cé thé lam unit test cho nd. Ching téi cling da lam cho 1&p Main don gian di mét chut, gid nd
khéng can quan tdm dén viéc dich ndi dung cdc message tir auction. Diéu nay chua phai céi gi to tat, nhung ban
doc sé thay rang khi Sniper phat trién, cach ti€p can nay s& gitp ching t6i gitt cho code duwoc sach s& va mém
déo, vdi viéc tirng component cé trach nhiém rd rang va quan hé giira ching ciing rd rang mach lac.

M¢& g6i mot message vé gia - Unpacking a Price Message
Thém cdc kiéu event cho message.

Chung t6i chuan bi b8 sung kiéu message thir hai tir auction — message dé cip nhat gia hién tai. Sniper can phan
biét gitra hai loai, nén ching t6i dan lai dinh dang message trong chuong 9 ctia Southabee’s On-line nhu sau:

SOLVersion: 1.1; Event: PRICE; CurrentPrice: 192; Increment: 7; Bidder: Someone else;
SOLVersion: 1.1; Event: CLOSE;

D3u tién, chidng t6i thir md hinh hda cdc message nay dudi dang cac 1&p, nhung ching toi khéng thay rd vé hanh
vi cGa ching, nén ching t6i tir bd y dinh nay. Ching téi quyét dinh bt dau tir mot gidi phap don gian.

Unit test thir hai

Viéc dua event Price vao test thi hai s& budc ching téi phai dich cd phap (parse) message nhan duoc. Test nay
c6 cau truc gidng test trudc, nhung nhan dugc mét xau input khac va tréng doi viéc goi mot phuong thire khac
cla listener. MOt message Price chira thong tin chi tiét vé bid méi nhat. Ta cAn m& goi message, 18y céc chi tiét
dé va truyén cho listener. Do d6, ching ta dwa ching vao signature cla phuong thirc mdi currentPrice(). Test cé
ndi dung nhu sau:

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

Dé& compile dugc, ching tdi bd sung mot phuong thire cho listener; viéc nay chi tén céd mot ci gd phim tai IDE

public interface AuctionEventListener {
void auctionClosed();
void currentPrice(int price, int increment);

}

Test fail.

unexpected invocation: auctionEventListener.auctionClosed()
expectations:

I expected once, never invoked: auctionEventListener.currentPrice(<192>, <7>)
what happened before this: nothing!

[..]
at $Proxy6.auctionClosed()

11



at auctionsniper.AuctionMessageTranslator.processMessage()
at AuctionMessageTranslatorTest.translatesPriceMessagesAsAuctionPriceEvents()
[..]

at JUnit4ClassRunner.run(JUnit4ClassRunner.java:42)
Néi dung quan trong lan nay la:

unexpected invocation: auctionEventListener.auctionClosed()
c6 nghia 13 code trong khi test chay da goi nhdm phuwong thire: auctionClosed(). Vi tri xdy ra 16i d3 qud rd rang,
ching téi chi viéc stra.

Phién ban dAau tién cta ching t6i con thd, nhuwng né d3 qua duoc test.

public class AuctionMessageTranslator implements MessagelListener {
private final AuctionEventListener listener;

public AuctionMessageTranslator(AuctionEventListener listener) {
this.listener = listener;

}

public void processMessage(Chat chat, Message message) {

HashMap<String, String> event = unpackEventFrom(message);

String type = event.get("Event");

if ("CLOSE".equals(type)) {
listener.auctionClosed();

} else if ("PRICE".equals(type)) {
listener.currentPrice(Integer.parseInt(event.get("CurrentPrice")),

Integer.parseInt(event.get("Increment")));

}
}

private HashMap<String, String> unpackEventFrom(Message message) {
HashMap<String, String> event = new HashMap<String, String>();
for (String element : message.getBody().split(";")) {
String[] pair = element.split(":");
event.put(pair[@].trim(), pair[1].trim());
}

return event;

}
}

Cai dat nay tach than message thanh mot tip cla céac cap key/value, ching dugc hiéu thanh mét event cla
auction dé cé thé thong bdo cho AuctionEventListener. Chiing téi cling phai sira FakeAuctionServer dé glri mot
event Close that, thay vi mdt message rong nhu hién nay, néu khong thi céc test end-to-end s& fail mot cach oan

~

udng.

public void announceClosed() throws XMPPException {
currentChat.sendMessage("SOLVersion: 1.1; Event: CLOSE;");

}
Chay test end-to-end [an nita, ching t6i duwgc nhic nhé rang minh dang lam viéc véi feature dit bid. Cac test

cho thay status label cia Sniper vin dang hién thj trang thai Joining thay vi Bidding.

Phdt hién ra cdc viéc can lam khdc
Phan code d3 pass dugc unit test, nhwng van con thiéu cai gi d6. Code gia dinh rang message cé cl phap ding
va version dung. V&i thuc té 1a message s& dén tir bén ngoai hé théng, chuyén nay nghe hoi rdi ro, do dé ching
t6i can thém mdt sd viéc xt |i 16i. Ching tdi khdng mudn pha v& ludng cdng viéc hién tai (dang lam cho cac
feature chay duoc), nén ching toi thém muc x{ ly 16i vao trong to-do-list d€ sau nay sé quay lai (Hinh 12.3)
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Hinh 12.3. B& sung nhiém vu xt ly 16i.

Chung tdi cling lo ngai vé viéc translator chuwa dugc du rd rang vé nhiém vu clda né: viéc parse cl phap va phat
|&nh xtr Iy con dang tron 1An vao nhau. Ching t6i note lai d€ ghi nhé rang minh sé don dep lép nay ngay sau khi
pass duoc acceptance test hién tai — sap roi.

Két thic cong viéc

Hau hét cong viéc trong chuong nay 1a dé xac dinh chidng tdi mudn ndi gi va ndi diéu dé nhu thé nao: Ching toi
viét mot test end-to-end dé mo ta hanh vi ma Sniper can cé; ching t6i viét nhitng cdi tén unit test dai ngoang dé
mo ta nhiém vu cha mét |&p; ching t6i tach I&p mdi dé tach roi cac khia canh khac nhau cta chirc ndng; va
ching tdi viét kha nhiéu phuong thirc nho dé gitr cho mirc d6 triru twong cla tirng layer clia code dwoc nhat
qudan. Nhung trén hét, ching t6i viét mot cai dat tho dé chirng té rang ching toi biét cach Idam cho code thuc
hién dugc requirement, va sau dé ching téi sé refactor — viéc cia chuwong tiép theo.

Chuing td6i muén nhan manh rang “first-cut” clia code (lat cat dau tién dé dap vao bo xwong) chua xong. Ching
t6i mai chi sap x€p duoc cac y twdng clia minh va dam bao rang d3 x&p duoc cac manh vao chd clia nd, nhung
code con chua dién dat duoc chl y mot cach sach s& rd rang. Néu khong don dep, su 16n x6n dé sé tich Ity dan
va 1am gidm nidng xuat 1am viéc. Giéng nhu [am d6 mdc ma khong ddnh gidy rdp — cudi cung ai d6 sé bj dam dam
vao tay.
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