Chwong 11: Pass test dau tién

O déy ching téi viét co s& ha téing dé diéu khién trng dung Sniper con chua ton tai, dé cé thé lam cho
test ddu tién fail. Chung téi lién tuc chay test fail va stva chifa cdc triéu chirng, cho dén khi chiing téi cé
mét tng dung téi thiéu chay dugc va pass duroc cdi test dGu tién dé. Chung téi sé di that chdm tirng
buwdc qua qud trinh dé dé trinh bay xem quy trinh dé chay nhw thé ndo.

Dwng test rig

Khé&i dau mdi lan chay test, test script clia ching t6i bat server Openfire, tao cac account cho Snipper va auction
(cudc dau gid), roi chay test. Moi test s& tu bat (rng dung va action rém, roi test su lién lac gitta ching théng qua
server. Dau tién, ching téi s& chay tat cd moi thi¥ tai cing mdt may. Ve sau, khi co s& ha tang da 6n dinh, ching
tdi cé thé xem xét viéc chay cdc component khac nhau tai cdc mdy khac nhau, khi dé s& gan hon so véi
deployment that.

Nhu vay |a chidng téi con hai component can phai viét cho co s& ha tang test: ApplicationRunner va
FakeAuctionServer.

Set up server Openfire

Tai thoi diém viét sdch, ching téi dung Openfire phién ban 3.6. Péi vdi cdc test end-to-end, chiing téi setup
server ndi bé vdi ba user account va méat khdu sau:

Sniper : sniper
auction-item-54321 : auction
auction-item-65432 : auction

DE phuc vu phdt trién tai mdy desktop, ching téi thuwong bat server bdng tay va dé né chay. Ching téi setup dé
no khéng luwu cdc message offline, cé nghia la khéng co trang thdi persistent. Tai System Manager, chung téi ddt
tinh chét “System Name” la localhost, d€ cdc test sé chay mét cdch nhdt qudn. Cudi cting, ching téi dét resource
policy & “Never kick,” né sé khéng cho phép mét resource mdi duoc log in néu dang cé xung dét..

Application Runner

Mot déi tugng ApplicationRunner bao géi toan bd cong viéc quan ly va lién lac véi rng dung Swing ma ching ta
dang xay dung. N6 chay trng dung nhu thé chay tir command line, né nhan va gitr mét tham chiéu tdi clra s6
chinh cla (rng dung dé truy van trang thai ctia GUI va dé tit irng dung khi test chay xong.

Chung t6i khdng cd nhiéu viéc phai lam & day vi c6 thé dung WindowLicker cho cac cong viéc khé khan: tim va
diédu khién cac GUI component, dong bd hda véi cac thread va event queue cla Swing, va géi toan bd nhitng viéc
dé vao bén trong mot APl don gidan. WindowlLicker s dung khai niém vé mdt ComponentDriver: mot déi tugng
c6 thé diéu khién mot feature trong mot giao dién ngudi dung Swing. Néu mdt ComponentDriver khong thé tim
thay component ma né dwoc ndi véi, nd sé time-out vdi trang thai 16i. DSi vdi test nay, ching toi tim mot
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component kiéu label chira mot chudi ki tu cho trwdc; néu ing dung dang duoc test khong tao ra label d6,

chiing tdi s& nhan dugc mdt exception. Dwdi day |a cai dit (cac hang dwoc bd di dé dé doc) va mat sb giai thich:

public class ApplicationRunner {
public static final String SNIPER_ID = "sniper";
public static final String SNIPER_PASSWORD = "sniper";
private AuctionSniperDriver driver;

public void startBiddingIn(final FakeAuctionServer auction) {
Thread thread = new Thread("Test Application") {
@0verride public void run() { (1)

}
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}

try {
Main.main(XMPP_HOSTNAME, SNIPER_ID, SNIPER_PASSWORD, auction.getItemId()); (2)

} catch (Exception e) {
e.printStackTrace(); (3)

}

thread.setDaemon(true);

thread.start();

driver = new AuctionSniperDriver(1000); (4)
driver.showsSniperStatus(STATUS_JOINING); (5)

public void showsSniperHasLostAuction() {
driver.showsSniperStatus(STATUS_LOST); (6)

}

public void stop() {
if (driver != null) {
driver.dispose(); (7)

}

}

Chung tbi chay trng dung tir ham main() clia né dé dam bdo la ching toi d3 I3p ghép cadc manh vdi nhau
dung cach. Chung t6i dang dung quy wdc rang céng vao (ng dung 1a I&p Main nam tai package &
top-level. WindowLicker cé thé diéu khién cac component Swing dang & trong cling mot may 3o Java,
vdy nén ching téi bat Sniper tai mét thread mdi. Mot cach li tuwdng, test s& bat Sniper & mot tién trinh
m&i, nhung lam vay s& kho test hon nhiéu; nén ching téi nght day 1a mét théa hiép hop |i.

DE gilt cho moi thr don gian tai giai doan nay, ching téi gia thiét rang chi bid mét item va truyén id cho
main().

Né&u main() ném exception, ching tdi chi in nd ra. Test nao dang chay ciing sé fail, va ching t6i c6 thé
xem stack trace tai output. Sau nay, ching tdi s& x{ ly exception ddng kiéu.

Chung tdi gidm thoi gian time-out cho viéc tim frame va component. Céc gia tri mac dinh dai hon can
thiét cho mét tng dung don gidn nhu céi ching toi dang test va s& Iam cac test cham lai khi ching fail.
Chung toi dung time-out 1 gidy, d0 dé cho do tré khong dang ké khi chay test.

Chung toi doi déi trang thai sang running, dé chung t6i biét rang rng dung d3 thuc hién két ndi. Lénh
assertion nay ndi rang & dau dé tai Ul cé mat label mo ta trang thai cha Sniper

Khi Sniper thua cudc, ching téi trong doi la né s& hién thj trang thai thua. Néu viéc nay khdng xay ra,
driver sé ném exception

Sau test, chiing toi s& yéu cau driver hily bo clra s6 d€ dam bao rang né sé bj thu hoi bo nhé thay vi
duoc goi cho test tiép theo.



AuctionSniperDriver chi la mét mé réng cta JFrameDriver cia WindowLicker, dugc chuyén héa cho test cla
ching toi:
public class AuctionSniperDriver extends JFrameDriver {

public AuctionSniperDriver(int timeoutMillis) {

super(new GesturePerformer(), JFrameDriver.toplLevelFrame(named(Main.MAIN_WINDOW_NAME),
showingOnScreen()), new AWTEventQueueProber(timeoutMillis, 100));

}

public void showsSniperStatus(String statusText) {
new JLabelDriver(this, named(Main.SNIPER_STATUS_NAME)).hasText(equalTo(statusText));
¥
¥

Constructor c8 tim mot clra s6 hién & top-level cho AuctionSniper trong khodng thoi gian d3 cho. Phuong thirc
showsSniperStatus() tim label c6 lién quan tai Ul va kiém tra xem label d6 cé hién thi trang théi d3 cho hay
khong. Néu driver khéng thé tim thay dac diém ma né tréng dgi, nd s& ném mot exception va lam cho test fail.

The Fake Auction

FakeAuctionServer |a server thay thé, n6 cho phép test kiém tra dwoc twong tac gitra AuctionSniper va mot
auction théng qua cac message XMPP. N6 cd ba trach nhiém: (1) két néi véi XMPP broker va chap nhan mét yéu
cau tham gia chat dwoc gl tir Sniper; (2) nhan cdc message chat tir Sniper hodc fail néu khdng c6 message nao
t@i trong mot khodng time-out nao do; va, (3) cho phép test glri message trd lai cho Sniper nhuw d8 duoc dic ta
bai hé théng Southabee’s On-Line.

Smack (thw vién client XMPP) |a event-driven, do d6, auction r&m phai dang ki cac d6i twong listener dé cho
Smack call back. Cac event thudc vé mot trong hai mirc: event vé mot chat, chang han ngudi gia nhap chat, va
event bén trong mot chat, chang han message nhan dugc. Chung t6i can nghe ca hai loai event nay.

Chung toi bat dau bang viéc cai phuong thirc startSellingltem(). Dau tién, né néi véi XMPP broker, dung id cla
item dé tao login name; réi né dang ki mot ChatManagerListener. Smack s& goi listener nay kém mét ddi tugng
Chat dai dién cho session ma mot Sniper ndi dén. Auction gid bam gitr 1y d&i twong chat d6 dé co thé qua dé
ma trao d&i message vdi Sniper dang néi dén.

Hinh 11.1: Cac d8i twong Smack va cac 1énh goi callback.

Ta cO cai dat nhu sau:



public class FakeAuctionServer {
public static final String ITEM_ID_AS_LOGIN = "auction-%s";
public static final String AUCTION_RESOURCE = "Auction";
public static final String XMPP_HOSTNAME = "localhost";
private static final String AUCTION_PASSWORD = "auction";
private final String itemId;
private final XMPPConnection connection;
private Chat currentChat;

public FakeAuctionServer(String itemId) {
this.itemId = itemId;
this.connection = new XMPPConnection(XMPP_HOSTNAME) ;
}
public void startSellingItem() throws XMPPException {
connection.connect();
connection.login(format(ITEM_ID_AS_LOGIN, itemId), AUCTION_PASSWORD, AUCTION_RESOURCE);
connection.getChatManager().addChatListener( new ChatManagerListener() {
public void chatCreated(Chat chat, boolean createdLocally) {
currentChat = chat;
}
1
}
public String getItemId() {

return itemld;
}
b

e

Cai dat r&m tdi thiéu

Chuing td6i muén nhan manh [an nita rang day la cai dt t6i thiéu chi dé hd tro viéc chay test. Vi du, ching toi
dung mét bién thyc thé (instance variable) duy nhat dé mdc t&i ddi tugng chat. Mot server dau gia thuc sy sé
can quan ly nhiéu chat dé phuc vu nhiéu bidder — nhung day 1a d6 rém, né chi dung dé chay test, nén chi can
mot déi twong chat.

Tiép theo, ching t6i phai gdn thém mot Messagelistener vao chat d& nhan message tir Sniper. Diéu d6 cé nghia
can phéi hop giita thread chay test va thread cla Smack — noi ddy message vao listener: Test can dgi message
dén va time-out néu né khdong dén. Nén ching t6i s& dung mot céi BlockingQueue gdbm chi mot phan tl
(package java.util.concurrent). Vi ching t6i chi c6 mdt chat trong test, ching t6i chi phai x& Iy méi ltc 1
message. D& |am r& chi y cia minh hon, ching téi boc queue vao trong mét 1&dp helper SingleMessagelistener.
DAy 13 phan con lai cha FakeAuctionServer:

public class FakeAuctionServer {
private final SingleMessagelListener messageListener = new SingleMessageListener();
public void startSellingItem() throws XMPPException {
connection.connect();
connection.login(format(ITEM_ID_AS_LOGIN, itemId), AUCTION_PASSWORD, AUCTION_RESOURCE);
connection.getChatManager().addChatListener(new ChatManagerListener() {
public void chatCreated(Chat chat, boolean createdlLocally) {
currentChat = chat;
chat.addMessageListener(messageListener);
}
1
}

public void hasReceivedJoinRequestFromSniper() throws InterruptedException {
messagelListener.receivesAMessage(); (1)

}



public void announceClosed() throws XMPPException {
currentChat.sendMessage(new Message()); (2)

}
public void stop() {

connection.disconnect(); (3)
¥
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public class SingleMessagelistener implements MessagelListener {
private final ArrayBlockingQueue<Message> messages = new ArrayBlockingQueue<Message>(1);
public void processMessage(Chat chat, Message message) {
messages.add(message);

}
public void receivesAMessage() throws InterruptedException {
assertThat("Message", messages.poll(5, SECONDS), is(notNullValue())); (4)
}
}

1. Test can biét khi mdét message Join d3 dén. Ta chi kiém tra xem d3 cé message nao dén hay chua. Li do
Ia vi hién tai Sniper chi gli cdc message Join chir khéng cé loai nao khéc; va ta s& b6 sung nhitng thi
khac khi ta cho phdn mém phat trién ti€p. Cai dat nay s& fail néu khdng cé message nao dén trong vong
5 giay.

2. Test can c6 kha nang gia |ap viéc auction tuyén bd két thic, dé |a |i do ching t6i can gitr d6i twgng Chat
hién tai sau khi d3 m& nd. Ciing nhuw d8i véi yéu cau Join, auction rém ciing chi gitri mdt message rong, vi
cho dén gio thi ching t6i méi chi hd trg mdi event nay nén khdng can thém thong tin gi.

3. stop() dong két ndi.

4. Biéu thircis(notNullValue()) st dung ci phap Hamcrest matcher. Matcher dwoc mé ta tai trang 339; &
thoi diém nay, chi can biét rang né kiém tra xem Listener d3 nhan dwoc mot message trong khoang thoi
gian cho trwdc hay chuwa

The Message Broker

Con mot component nita khong lién quan dén coding- viéc cai dat mét XMPP message broker. Ching t6i set up
Openfire tai mdy dia phuwong. Trong céc test end-to-end cta ching téi, Sniper va action r&m sé lién lac v&i nhau
qua server nay, k& ca néu ching chay trong cung mét tién trinh. Ching tdi cling setup cac tai khoan login khép
v&i vai dinh danh item ma ching t6i sé dung trong cac test.

MGt sy théa hiép chay dwoc — A Working Compromise

Nhu chdng téi d3 viét, ching téi dang gian 1an mot chat & giai doan nay dé gilr cho qua trinh phat trién tiép tuc
tién. Chiung t6i mudn cac developer cé duwoc mdi trudng clia minh dé ho khéng can thiép 1an nhau trong khi
chay test. Cé nhitng déi phat trién d3 tu gy nhiéu khoé khdn cho minh vi ho khéng muén tao mot ban DB cho
mdi developer. Trong mét t6 chirc chuyén nghiép, ching tdi cling trong doi rang it nhat mot test rig dai dién
duoc cho mdi trudng thuec, trong dé ¢d sy phan tan x ly tai nhiéu phan trén mang, va xay dwng mét chy trinh
build dung dén test rig d6 dé dam bao hé théng chay dugc

Nhin test fail roi cho test pass. - Failing and Passing the Test
Ta d3 13p rap dl co s& ha tang dé chay test va xem nd fail. DSi v&i phan con lai clia chwong nay, ta sé b6 sung
chtrc ndng, mdi [an mat lat mdng, cho dén khi ta Iam duoc cho test pass.



Chung toi bat dau bang viéc viét mot script build cho ant. Muc tiéu la chi dung 1 [&nh 13 da dé compile, build,
deploy, va test rng dung. Chung t6i chi bat dau coding sau khi d3 céd mot script tw dong build va test.

Tai thoi diém nay, ching téi s& mo ta tirng budc, ban vé tirng lan test fail. V& sau, ching t6i s& tdng tdc

Ul ddu tién
Test fail.

Test khong thé tim thdy mot Ul component véi tén "Auction Sniper Main".

java.lang.AssertionError:
Tried to look for...
exactly 1 JFrame (with name "Auction Sniper Main" and showing on screen)
in all top level windows
but...
all top level windows
contained @ JFrame(with name "Auction Sniper Main" and showing on screen)
[..]
at auctionsniper.ApplicationRunner.stop()
at auctionsniper.AuctionSniperkEndToEndTest.stopApplication()
[..]
WindowLicker rét rd rang trong théng bao 16i. O day, ta khdng thé tim thay frame & top-level, do d6 JUnit fail

ngay khi test con chuwa bat dau chay.
Cai dat - Implementation

Chung t6i can mét clra s6 top-level cho rng dung clia minh. Ching tdi viét mét I&p MainWindow trong package
auctionsniper.ui, [&p nay |3 1&p con clia JFrame, va goi né tir main(). N6 chi lam mdi viéc 1a tao mét clra s6 véi
mot cdi tén dung.

public class Main {
private MainWindow ui;
public Main() throws Exception {
startUserInterface()
}
public static void main(String... args) throws Exception {
Main main = new Main();
}
private void startUserInterface() throws Exception {
SwingUtilities.invokeAndWait(new Runnable() {
public void run() {
ui = new MainWindow();
}
s
}
}

public class MainWindow extends JFrame {
public MainWindow() {
super("Auction Sniper");
setName (MAIN_WINDOW_NAME);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setVisible(true);
}
}



K&t qua la Ul trong hinh 11.2. B4 1a Ul thye sy t8i thiéu. Nhuwng né dd dé khdng dinh rang ching t6i cé thé bat
mot clra s6 tng dung va két néi véi nd. Test clia ching tdi van fail, nhung ching t6i d3 tién 1én dwoc mot budc.
Gi® ching toi biét rang bo yén cuong (harness) da dung duoc, bét duwgc mot viéc can lo khi ching toi tién tdi
cac chirc nang tha vi hon.
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Hinh 11.2 Chi la mét clra sé top-level

Hién trang thdi ctia Sniper
Test fail.
Test tim thady mot clra s6 top-level, nhung nd khdng hién thj trang thai hién tai cha Sniper. Sniper can cho thay
trang thai Joining trong khi doi action tra loi.
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 "Joining"
but...
all top level windows
contained 1 JFrame (with name "Auction Sniper Main" and showing on screen)
contained @ JLabel (with name "sniper status")
at com.objogate.wl.AWTEventQueueProber.check()
[..]
at AuctionSniperDriver.showsSniperStatus()
at ApplicationRunner.startBiddingIn()
at AuctionSniperEndToEndTest.sniperJoinsAuctionUntilAuctionCloses()

[.]

Cai dat
Chung t6i thém mot label thé hién trang thai ca Sniper tai MainWindow.
public class MainWindow extends JFrame {

public static final String SNIPER_STATUS_NAME = "sniper status";
private final JLabel sniperStatus= createlLabel(STATUS_JOINING);

public MainWindow() {
super("Auction Sniper");
setame(MAIN_WINDOW_NAME) ;
add(sniperStatus);
pack();
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setVisible(true);

}

private static JLabel createlLabel(String initialText) {
JLabel result = new JLabel(initialText);
result.setName(SNIPER_STATUS_NAME);
result.setBorder(new LineBorder(Color.BLACK));
return result;

}

}

Ta stra mét chut, va gid ¢ thé hién thi mot chat ndi dung tai rng dung cta ching téi nhu trong Hinh 11.3.
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Joining A
Hinh 11.3: Hién thij trang thai Joining.

Két néi véi Auction
Test fail.

Ul cta chdng t6i d3 chay, nhung action chua nhan duoc yéu ciu join tir Sniper.
java.lang.AssertionError:

Expected: is not null

got: null

at org.junit.Assert.assertThat()
at SingleMessagelListener.receivesAMessage()
at FakeAuctionServer.hasReceivedJoinRequestFromSniper()
at AuctionSniperEndToEndTest.sniperJoinsAuctionUntilAuctionCloses()
[..]
Théng béo 16i nay hoi khé hiéu, nhung nhitng cai tén trong stack trace cho ta biét van dé 1a & dau.
Cai dat
Chung toi viét mot cai dit don gidn dé pass duoc 16i trén. N6 ndi véi chat trong Main va glti mdt message rong.
Chung toi tao mdt MessageListener rong dé cho phép tao mét ddi twgng Chat dung cho viéc glti message rong

khai dau, vi ching tdi chua quan tdm dén viéc nhan message.
public class Main {
private static final int ARG_HOSTNAME = 0;
private static final int ARG_USERNAME = 1;
private static final int ARG_PASSWORD = 2;
private static final int ARG_ITEM_ID = 3;
public static final String AUCTION_RESOURCE = "Auction";
public static final String ITEM_ID_AS_LOGIN = "auction-%s";
public static final String AUCTION_ID FORMAT = ITEM_ID _AS_LOGIN + "@%s/" + AUCTION_RESOURCE;
[..]
public static void main(String... args) throws Exception {
Main main = new Main();
XMPPConnection connection = connectTo(args[ARG_HOSTNAME], args[ARG_USERNAME], args[ARG_PASSWORD]);
Chat chat = connection.getChatManager().createChat(
auctionId(args[ARG_ITEM_ID], connection),
new MessagelListener() {
public void processMessage(Chat aChat, Message message) {
// nothing yet
}
1
chat.sendMessage(new Message());
}
private static XMPPConnection connectTo(String hostname, String username, String password)
throws XMPPException

XMPPConnection connection = new XMPPConnection(hostname);
connection.connect();
connection.login(username, password, AUCTION_RESOURCE);
return connection;

}

private static String auctionId(String itemId, XMPPConnection connection) {
return String.format(AUCTION_ID_FORMAT, itemId,
connection.getServiceName());

}
[.]



Luu y:

Phan trén cho thay ching t6i c6 thé thiét |ap mét két ndi tir Sniper tdi auction, cé nghia ching téi phai quan tam
dén cdc chi tiét nhu giai nghia théng tin item va user tir cic tham s6 dong |énh va st dung thu vién Smack.
Chung téi dang tam boé qua ndi dung cdc message vi ching tdi chi c6 mot loai message, do dé giri mét gid tri
rong 1a du dé chirng té 13 cd két ndi.

Cai dat nay cé vé ngdy tho vo cé - du sao thi ching t6i cling cd thé thiét ké tlr t& hon, nhung ching toi thudng
thay rang clr viét mot doan code ban va ngan dé xem né cé két cuc ra sao ciing dang cdng. N6 gitip chung t6i
kiém nghiém céc y tudng trwdc khi di qua xa, va doi khi két qua cé thé rat dang ngac nhién. Piéu quan trong la
phai dam bao rang chung t6i sé khong dé né mii & tinh trang ban nhu vay.

Chung tdi lwu y viéc gitlr cho code 1ap két ndi tach khdi ham Swing invokeAndWait() tao MainWindow, vi ching
tdi mudn Ul phai duwoc 6n dinh trwde khi ching toi thir diéu gi d6 phirc tap hon.

Nhan response tir Auction
Test Failure
V&i mét két ndi d3 dwoc thiét 1ap, Sniper nén nhan va hién thj théng bdo thua tir auction. N6 chua lam dugc
viéc nay:
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 "Lost"
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 "Joining"
[..]
at AuctionSniperDriver.showsSniperStatus()
at ApplicationRunner.showsSniperHasLostAuction()
at AuctionSniperEndToEndTest.sniperJoinsAuctionUntilAuctionCloses()
[..]
Cai dat
Chung toi can gan Ul véi chat, d& né c6 thé nhan duoc response tir auction. Do d6 ching tdi tao mot két ndi va
truyén né cho Main dé tao ddi tugng Chat. joinAuction() tao mét Messagelisterner ¢4 nhiém vu gan tri cho
status label, dung mét 1 goi invokelLater() dé tranh block thu vién Smack. Cling nhu véi message Join, ching toi
khoéng quan tdm dé&n noi dung clia message dén, vi chi cé6 mdi mét loai response ma auction cé thé gl tai thoi

diém nay. Trong khi 1am viéc d6, ching t6i sra tén connect() thanh connection() dé code dé doc hon.
public class Main {
@SuppressWarnings("unused") private Chat notToBeGCd;
[..]
public static void main(String... args) throws Exception {
Main main = new Main();
main.joinAuction(connection(args[ARG_HOSTNAME], args[ARG_USERNAME], args[ARG_PASSWORD]), args[ARG_ITEM_ID]);
¥
private void joinAuction(XMPPConnection connection, String itemId) throws XMPPException {
final 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);
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}
Hs
)
s
this.notToBeGCd = chat;

chat.sendMessage(new Message());

}

Chat field d€ lam gi?

Ban doc sé thay |a ching t6i d3 gan d6i twong Chat d3 tao vao field notToBeGCd (not to be garbage collected)
trong Main. Lam vay |a d& dam bao rang d6i tuwong d6 sé khong bi don rac. C6 mot 16i lwu y & dau tai liéu
ChatManager rang: Chat manager theo ddi cac tham chiéu t&i tat ca cac chat hién hanh. N6 s& khong gitr tham
chi€u nao trong bd nhé cla riéng nd, do d6 can phai dir mét tham chiéu tdi chinh d6i twong chat.

Né&u chat bi thu don rac, Smack run-time s& giao message cho mot ddi twong Chat méi, nd s& dugc tao ra cho
nhiém vu nay. Trong mot rng dung tuong tac, ta sé nghe va hién thj cac chat méi nay. Nhung nhu cau cla ching
ta khéng phai nhu vay, nén ching téi dung ti€éu xao nay dé tranh xay ra tinh huéng dé.

Chung t6i ¢8 y lam cho tham chiéu nay cé vé vung vé - d& lam né ndi bat trong code li do vi sao ching téi lai lam
nhu vay. Ching toi cling biét rang sau mdt thoi gian ching téi cé thé sé nghi ra mot giai phap tét hon.

Chung t6i cai phuwong thire hién thi tai Ul, va cudi cling thi test pass toan bé.
public class MainWindow extends JFrame {
[.]
public void showStatus(String status) {
sniperStatus.setText(status);
}
}

Luuy
Hinh 11.4 |3 khang dinh rang doan code trén d3 hoat dong.

Auction Sniper

Lost ¥
Hinh 11.4 Hién thj trang thai thua
N6 d3 khang dinh rang mot Sniper c6 thé thiét 1ap mot két ndi véi mot auction, nhan mot response, va hién thi

két qua

Yéu ciu t6i thiéu - The Necessary Minimum

Tai mdt trong nhirng bai thu hoach phai ndp khi con di hoc, Steve d3 dugc phé |a “d3 xac dinh t6t yéu cau téi
thiéu.” Cé vé nhu dng da tim thay noi thi trién kha nang cda minh 13 nghé viét phan mém, vi d6 1a ki ndng tdi
guan trong cho iteration zero.

Cdai ma chuing téi hy vong ban doc thay dugc & chuong nay 1a mirc d6 tap trung can phai cé cho viéc ghép néi lai
b6 xuong di ddng dau tién. Diém quan trong |a thiét k& va thdm dinh kién trdc dau tién cda hé théng end-to-end
—trong d6 end-to-end bao gdm ca viéc deploy tai mot mdi truong chay duwoc — dé chirng té rang cac lwa chon
cla ching téi vé thu vién, phan mém, va tool thyc su chay dugc. Sy sét rudt sé gitp doi phat trién loc bd chirc
nang xudng con téi thiéu chi vira d0 dé kiém chirng cdc gia thiét cha minh. D4 1a li do vi sao ching téi khéng dua
ndi dung gi vao trong cac message cla Sniper; n6 sé 1a s lac huwéng khdi nhiém vu dam bao rang lién lac va xt ly
event s& thdng sudt. Ching t6i da khong tén qua nhiéu céng strc cho viéc thiét k& chi tiét, phan vi khéng cé
nhiéu viéc, nhung chii yéu la vi ching t6i méi chi dit cdc manh ghép vao chd clia nd; ching tdi s& sém can nhiéu
cong strc cho cong viéc nay.
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T4t nhién, tat cd nhitng gi ban doc thay trong chuong nay chi la nhitng diém ndi bat da duoc bién soan. Ching
tdi d3 bd qua nhidu chi tiét 1éch trong tdm va nhitng cudc thdo luan vé viéc nén dung cdi gi va lam thé nao dé
chay ching, nhitng ldc ra sodt cac tai liéu ki thuat va danh muc thdo ludn. Ching tdi cling d3 bo qua mot sd thao
luan vé muc tiéu cla dy an nay. Iteration zero thwdng nay sinh nhitng cudc thao luan khi déi phat trién xac dinh
céc tiéu chi dinh hudng cho cac quyét dinh, do d6 nhitng ngudi tai trg cho dyw &n nén chuén bij tra |&i nhitng cau
hoi vé muc tiéu xay dung dy &n.

Chung t6i d3 cé dwoc mot cai gi d6 nhin thay dwoc dé danh dau cho tién do phat trién, do do ching toi cé thé
gach di muc dau tién trong danh sach cta ching t6i, nhu trong Hinh 11.5

Ao 90

|9 s
Single iler1- joun , loid £ lose

Single kem—jom Lid& win

single (Jer — show price delails

mulbiple dems

odd noy s Merovgln e GVI

:,err L;.‘JJ;nj ot ;-h:p- price
Hinh 11.5 Muc dau tién da hoan thanh
Budc ti€p theo |3 bat dau xay dung chirc ndng that.
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