Chwong 13: Sniper dau gia

O déy ching téi tdch mét Idp AuctionSniper va tdch ra cdc Idp né phu thude. Ching téi diung mét cai ddt
réng cda auction dé cdm duoc I6p mdi vao phén con lai cta tng dung, cho dén khi ching téi sGn sang
gu¥i Iénh. Chung téi dung mot I6p XMPPAuction dé néi vong twong tdc vdi auction house. Ching téi tiép
tuc déo ra cdc Iop mdi tir code hién hanh.

Introducing AuctionSniper

Mot I6'p mai, voi cac 16p ma né phu thuéc

Ung dung clia ching t6i d3 nhan céc event Price giri tir auction, nhuwng chuwa thé gidi nghia ching. Ching tdi can
code thuc hién hai hanh déng khi phwong thirc currentPrice() duwgc goi: glti mot bid gid cao hon téi auction va
cap nhat status tai Ul. Chung t6i c6 thé ma rong Main, nhuwng |&p nay dang trong kha 13 16n xén — né d3 cé qua
nhiéu nhiém vu roi. Cé vé d3 dén luc tao thém cdi ma ching t6i goi 13 mat “Auction Sniper”, component nam tai
trung tdm &ng dung clia ching téi. Chung téi tao I&p AuctionSniper. Mot s& hanh vi ddng ra 13 cla né hién dang
nam trong Main, va ching tdi nén bat dAu vdi viéc tach hanh vi d6 ra va dua vao I&p méi — viéc nay s& can hoi
nhiéu cdng strc nhu ching ta sé thay.

Vi viéc mot AuctionSniper can dap rng cac event Price, ching tdi quyét dinh cho né cai interface
AuctionEventListener thay cho Main. Cau hoi dat ra la lam gi véi Ul, néu ta xem xét di chuyén phuong thirc nay:

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

Liéu ¢ hop Iy hay khéng khi mot déi twong AuctionSniper biét vé chi tiét cai dat cla Ul, chang han nhu céch
dung Swing thread? Chung t6i sé lai c6 nguy co pha vai nguyén ly “single responsibility” an nita. Chac chan mét
d6i tuwong AuctionSniper can quan tam dén chién lwoc dat gid va chi thong bdo céc thay ddi vé trang thai bang
ngdn ngit chia chinh minh.

Giai phap cla ching t6i la cd 1ap AuctionSniper bang cach tao thém mot quan hé méi: né s& thdong bao cho mot
SniperListener khi né thay déi trang thai. Interface mdi nay va unit test dau tién cho né nhu sau:

public interface SniperlListener extends EventListener {
void sniperLost();

}

@RunWith(JIMock.class)
public class AuctionSniperTest {
private final Mockery context = new Mockery();
private final SniperListener sniperListener = context.mock(SniperListener.class);
private final AuctionSniper sniper = new AuctionSniper(sniperListener);
@Test
public void reportsLostWhenAuctionCloses() {
context.checking(new Expectations() {{



one(sniperListener).sniperLost();
s
sniper.auctionClosed();
}
}

Test ndi rang, khi nhan duwoc mot event Close glri tir auction, Sniper can bdo cdo rang né da thua.

Théng bao 16i khi test fail nhu sau:

not all expectations were satisfied
expectations:
| expected exactly 1 time, never invoked: SniperListener.sniperLost();

Chung toi ¢ thé cho test pass bang mot cai dit don gian:

public class AuctionSniper implements AuctionEventListener {
private final SniperlListener sniperListener;

public AuctionSniper(SniperListener sniperListener) {
this.sniperListener = sniperListener;

}

public void auctionClosed() {
sniperListener.sniperLost();

}

public void currentPrice(int price, int increment) {
// TODO Auto-generated method stub
¥
}

Cudi cling, ching t6i 13p AuctionSniper vao hé théng bang cach cho Main cai SniperListener.

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

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

public void sniperLost() {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
ui.showStatus(MainWindow.STATUS_LOST);
}
1)
}
}

Test end-to-end clia chiing téi, cdi vén da pass gi® van pass, con cai dang fail gio van fail & 16i cli. Nhu vay |3
ching tdi chua Idm hdng cdi gi. Cau tric mdi duwoc minh hoa trong Hinh 13.1.



Hinh 13.1 Lap AuctionSniper vao vi tri.

Tap trung, tap trung, tap trung

Mét [an nira, chiing t6i d3 nhan ra su phirc tap qua mirc cha mét I&p va tin dung nd dé tach tir cai dat khung
xuong ra mot khai niém mai. Bay gid, ching t6i cd mét ddi tuwgng Sniper vdi trach nhiém phan &ng véi cac event
nhan dugc tir translator. Nhu ban doc s& sdm nhan ra, day |a ciu tric thé hién dwoc ré hon chirc ndng cla
code, tao thuan loi cho unit test. Ching toi ciing thay rang phuong thirc sniperLost() d3 ré nghia hon ki€p trudc
cla nd 13 auctionClosed(): tén clia phuwong thirc d3 khdp hon véi nhiém cla phuong thire 1a bdo cédo vé mot cude
dau gia that bai.

D6 cb phai la cong viéc tdy may tia tot tdn thoi gian hay khdng? R rang 1a ching tdi khéng nghi nhu thé, dac
biét & giai doan dau du 4n nhu bay gi®, khi ching tdi con dang sap x&p cac y twdng. C6 nhitng ddi phat trién da
b6 nhiéu céng strc cho thiét k& hon 13 can thiét. Nhwng kinh nghiém cda ching téi la: hdu hét cidc doi phat trién
danh qua it thoi gian cho viéc don dep lam r& code, va sau d6 ho phai tra gid cho viéc d6 bang chi phi bao tri cao.
Nhu ching téi d3 trinh bay vai [an, nguyén ly “single responsibility” 13 mdt quy tac gan t8i wu rat hiru hiéu dé
phé v& nhitng vung phirc tap. Va céc developer khdng nén e ngai vé viéc tao class méi. Chung t6i thay rang Main
van lam qud nhiéu viéc, nhwng ching tdi chuwa rd tach né ra nhu thé nao thi tot nhat. Ching téi quyét dinh ci di
ti€p dé xem code s& dan ching t6i di dau.

Gwri mot Bid

Auction Interface

Buwdc ti€p theo 1a cho Sniper glti mét bid téi cudc dau gia (auction). Vay Sniper nén lién lac véi ai? Cé vé khong
nén ma& rong SniperlListener, vi quan hé giita Sniper va mot SniperlListener |a dé theo d&i chuyén gi dang xay ra
bén trong Sniper, khdng phai dé thuc hién cac nhiém vu bén ngoai. Néi theo thuat ngilt d3 dwoc dinh nghia tai
“Object Peer Stereotypes” (tr.52), SniperListener |a mét notification (noi nhan thdng bdo cta Sniper), khéng phai
mot dependency (cai ma Sniper phu thuéc vao).

Sau khi thdo luan, ching t6i quyét dinh tao mdi Auction: mot dang ddi twong céng tac (collaborator). Auction va
SniperListener dai dién cho hai domain khac nhau trong (rng dung. Auction la vé céc giao dich tai chinh, né nhan
bid danh cho céc item dang dugc ban. Con SniperListener 13 vé cac feedback d6i véi irng dung, nd bédo cdo céc
thay déi vé trang thai cla Sniper. Auction la mot dependency, vi khéng cé né thi Sniper khdng thé hoat dong.
Trong khi d6, nhu ching téi da néi & trén, SniperListener khong nhu vay. Viéc tao interface mdi lam cho thiét ké
trd thanh nhu trong Hinh 13.2



Hinh 13.2 Tao thém interface Auction.

AuctionSniper ddt Bid

Bay gi® chlng t6i d3 san sang d&t bid. Bwdc dau tién I cai hanh ddng phan (ng d6i véi mot event Price. Dé bat
d3u, ching t6i thém mot unit test cho I&p AuctionSniper. Test ndi rang khi nhan dugc mdt message Price cap
nhét gia, Sniper s& giti mét bid cho auction véi gia d3 duwoc tang Ién. Sniper cling théng béo vdi listener ctia nd
rang né dang & trang thai bidding, nén ching tdi thém phuong thirc sniperBidding(). Ching téi dang gia dinh
ngam rang déi twong Auction biét rang Sniper dang dai dién cho bidder ndo, vay nén Sniper khéng phai truyén
thong tin dé theo bid.

public class AuctionSniperTest {
private final Auction auction = context.mock(Auction.class);
private final AuctionSniper sniper = new AuctionSniper(auction, sniperListener);

[.]

@Test
public void bidsHigherAndReportsBiddingWhenNewPriceArrives() {
final int price = 1001;
final int increment = 25;
context.checking(new Expectations() {{
one(auction).bid(price + increment);
atLeast(1).of(sniperListener).sniperBidding();
s
sniper.currentPrice(price, increment);
}
}

Théng bao 16i khi test fail nhu sau:

not all expectations were satisfied
expectations:

I expected once, never invoked: auction.bid(<1026>)

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

Trong khi viét test nay, chiing t&i d3 nhan ra rang minh thuc ra khong quan tam viéc Sniper thong bao cho
listener nhiéu hon 1 1an rang né dang bidding; dé chi la mot 1énh cap nhat trang thai, nén ching tdi dung ménh
dé atLeast(1) cho expectation vé listener. Mt khac, ching t6i cé quan tam rang bid chi dwoc glri dung mot lan,
do d6 ching t6i dung ménh dé one() cho expectation cho action. Trong thuc tién, tat nhién ching tdi chic sé chi
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goi listener mat an, nhung diéu kién 1dng nay cla test dién dat dwoc chi y clia ching ti vé quan hé véi hai d6i
tuwgng nay. Ching téi cling dung ménh dé atLeast(1) cho cdc phuong thirc test khéc.

Ta mé td cdc gid tri ky vong nhw thé nao?

Chuing téi dd ddc té gid tri ki vong cua bid bdng cdch céng thém increment vao price. C6 cdc quan diém khdc vé
viéc cdc gid tri test chi nén la cdc literal vdi gid tri thuec tiép dé thdy, hay nén duoc biéu dién bdng céng thirc tinh
todn ma chung dai dién. Viéc viét cdc biéu thirc tinh todn cé thé lam cho test dé doc hon nhuwng lai cé nguy co
implement lgi chinh doan code cén test. Va trong mét sé trudng hop, phdn tinh todn cé thé qud phirc tap dé cé
thé tdi tao duwoc trong test. O ddy, ching téi quyét dinh réng cdc tinh todn dd don gidn dé ching téi chi viéc viét
thdng vao test.

jMock Expectation khéng phdi dwgc kiém tra theo thi tw

Ddy la test dau tién cla ching téi vdi nhiéu hon mét expectation, cho nén ching téi sé nhdn manh rdng thu tw
khai bdo cdc expectation khéng cén phdi khdp vdi thir tu cde phurong thire dwoc goi trong code. Néu thir tu goi
lé cdi quan trong, cdc expectation cGn cé thém ménh dé sequence, xem thém tai Appendix A

Cai dat dé lam cho test pass rat don gian.

public interface Auction {
void bid(int amount);

}

public class AuctionSniper implements AuctionEventListener { [..]
private final SniperlListener sniperListener;
private final Auction auction;

public AuctionSniper(Auction auction, SniperListener sniperListener) {
this.auction = auction;
this.sniperListener = sniperListener;

}

public void currentPrice(int price, int increment){
auction.bid(price + increment);
sniperListener.sniperBidding();

}
}

Ddt bid thanh céng véi AuctionSniper

Bay gi® chung toi phai gan AuctionSniper vao trng dung. Phan dé [am 13 hién thj trang thai bidding, phan hoi kho
hon 1a gtri bid cho auction. Viéc dau tién 1a 1am cho code compile. Ching tdi cai phuong thirc mdi sniperBidding
vao I&p Main, va dé tranh phai dé code qua |au trong tinh trang khéng compile, ching t6i truyén cho
AuctionSniper mét cai dit rong cla Auction.

public class Main implements SniperListener { [..]
private void joinAuction(XMPPConnection connection, String itemId) throws XMPPException {
Auction nullAuction = new Auction() {
public void bid(int amount) {}
}s



disconnectWhenUICloses(connection);

Chat chat = connection.getChatManager().createChat(

auctionId(itemId, connection),

new AuctionMessageTranslator(new AuctionSniper(nullAuction, this)));
this.notToBeGCd = chat;
chat.sendMessage (JOIN_COMMAND_FORMAT);

public void sniperBidding() {
SwingUtilities.invokelLater(new Runnable() {
public void run() {
ui.showStatus(MainWindow.STATUS_BIDDING);
}
1
}
¥

Vay cai gi ndm trong cai dit Auction? N6 can truy nhap vao chat dé né cé thé giri mot message bid. P& tao chat,
constructor cla né can moét translator, translator cdn mét Sniper, va Sniper cdn mot Auction. Chung t6i dang ¢
mét quan hé phu thudc vong tron (dependency loop) ma ching tdi cAn pha vé.

Nhin lai thiét k&, cé6 mdt d6i chd ma ching ti cé thé can thiép, nhung té ra rang APl ciia ChatManager gay hiéu
nham. N6 khdng doi hdi Messagelistener tao mot ddi twong Chat, méc du phwong thirc createChat() cé hamy
nhu vay. Theo ngdn ngit clia ching t6i, Messagelistener |a mot notification; ching t6i c6 thé truyén null vao khi
tao Chat va roi bd sung mot d6i twong Messagelistener sau.

Dién dat chd y tai API

Chting téi cd thé phdt hién rdng minh cé thé truyén MessageListener null chi Id vi ching téi cé mé ngudn cua thw
vién Smack. Chi tiét nay khéng ré rang khi doc API, cé Ié vi tdc gia mubn ép ngudi ding lam cho dung, va khéng
ré vi sao ai d6 lai muén mét déi twong Chat khéng cé listener.

Bay gi® chiing tbi cb thé ciu tric lai phan cai dat két néi va dung Chat dé glri bid.

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

final Chat chat = connection.getChatManager().createChat(auctionId(itemId, connection), null);
this.notToBeGCd = chat;

Auction auction = new Auction() {
public void bid(int amount) {
try {
chat.sendMessage(String.format(BID_COMMAND_FORMAT, amount));
} catch (XMPPException e) {
e.printStackTrace();
}
¥
s
chat.addMessagelListener(new AuctionMessageTranslator(new AuctionSniper(auction, this)));
chat.sendMessage (JOIN_COMMAND_FORMAT);



Cai ddt rong - Null Implementation

Chung téi dung cai dét rong dé lam cai dét tam thoi, dwoc thém vao dé Igp trinh vién cd thé cho cong viéc tién
trién & chd khdc va sé quay lai thay bdng cdi dét véi day du.

The End-to-End Tests Pass

Bay gid cac test end-to-end d3 pass: Sniper ¢ thé thua khi khéng bid [4n nao, va thua sau khi d&t mét bid. Chdng
t6i cé thé gach thém madt muc tir to-do-list. Nhwng XMPP exception trong test mdi chi dwoc xir Iy bang cach bat
va in ra. Binh thuwong, ching téi coi day 1a céch xtr ly rat tdi (very bad practice), nhung ching t6i mudn nhin thay
test pass va mudn dua dwoc mot cau tric vao trong code — va ching tdi biét rang céc test end-to-end dang nao
cling s& fail néu cé truc trac khi glri message. D& dam bao |a minh s& khdng quén, ching téi thém mét muc vao
to-do-list d& ghi nh& rang phai tim mot giai phap t6t hon, Hinh 13.3.
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Hinh 13.3. Tién thém mot budc.

Don dep cai dat

Tach 16p XMPPAuction

Céc test end -to-end d3 pass, nhung ching t6i chua xong viéc vi cai dat mdéi con 16n xdn. Ching tdi thay rang noi
dung cua joinAuction() dinh d&n nhiéu domain: quan Ii chat, gli bid, tao sniper, v.v.. Ching tdi can don dep. D&
bat dau, ching t6i thay rang minh dang glri [énh auction tir hai level khac nhau, tai top level va tir bén trong
Auction. Viéc gtri Iénh t&i mot cudc dau gid nghe cd vé nhu loai cdng viéc ma d6i twgng Auction cla ching toi
nén lam, do d6é déng gdéi ching vao v&i nhau cé vé la viéc hop li. Ching tdi thém mdét phuong thire mai vao
interface Auction, mé réng cai dat anonymous, va tach né ra thanh mét |&p nested (tam nhuw vay). Ching t6i can
mot céi tén cho I&p nay. Diém ndi bat cla cai dit nay cho interface Auction |a né dya trén co s& ha tang glti va
nhan message. Vay nén chung t6i goi [&p mdi la XMPPAuction.



public class Main implements SniperListener { [..]
private void joinAuction(XMPPConnection connection, String itemId) {
disconnectWhenUICloses(connection);

final Chat chat = connection.getChatManager().createChat(auctionId(itemId, connection), null);
this.notToBeGCd chat;

Auction auction = new XMPPAuction(chat);
chat.addMessagelListener( new AuctionMessageTranslator(new AuctionSniper(auction, this)));
auction.join();

public static class XMPPAuction implements Auction {
private final Chat chat;
public XMPPAuction(Chat chat) {
this.chat = chat;

public void bid(int amount) {
sendMessage (format(BID_COMMAND_FORMAT, amount));

}

public void join() {
sendMessage (JOIN_COMMAND_FORMAT);
}

private void sendMessage(final String message) {

try {
chat.sendMessage(message);

} catch (XMPPException e) {
e.printStackTrace();
}
}
}

}
Chung toi bat dau nhin thdy mot mé hinh domain rd rang hon. Dong auction.join() thé hién chl y cla ching to6i
rd rang hon cai dat chi tiét trwdc day, khi code glri mot string tdi chat. Thiét k& mdi duwgc mé ta trong Hinh 13.4

va chdng t6i ndng XMPPAuction thanh moét |&p & top-level.

Chung toi van thay joinAuction() khéng rd rang, va ching tdi muén kéo cac chi tiét lién quan dén XMPP ra khdi
Main. Nhuwng ching tdi chua san sang cho viéc dé6. Mot diém nita can nhé.

Hinh 13.4 Hoan thién chu trinh v&i XMPPAuction
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Extracting the User Interface

Cdac hoat déng khdc trong I1&p Main dang cai dat Ul va hién thij trang thai hién tai dé dap (rng cac event nhan
duoc tir Sniper. Chung t6i khéng thuc sy thodi mai vdi tinh trang Main cai SniperListener; mot [an nita, nd cé
cdm giac nhu 13 cac tradch nhiém khac nhau bj tron 1an 16n (kh&i d6ng (ng dung va dap (rng event). Ching toi
quyét dinh tach hanh vi kiéu SniperListener vao mot lép nested ndm trong Main, v&i cai tén tdt nhat ma chuing
tdi ¢ thé nghi ra |a SniperStateDisplayer. L&p mdi nay la cau néi gitra hai domain: né dich Sniper event thanh
mot biéu dién ma Swing c6 thé hién thi, diéu dé bao ham lam viéc véi co ché threading clia Swing. Ching t6i lap
mot déi twong cla l&p mdi vao AuctionSniper.

public class Main { // doesn't implement SniperListener
private MainWindow ui;

private void joinAuction(XMPPConnection connection, String itemId) {
disconnectWhenUICloses(connection);
final Chat chat = connection.getChatManager().createChat(auctionId(itemId, connection), null);
this.notToBeGCd = chat;

Auction auction = new XMPPAuction(chat);
chat.addMessagelListener(
new AuctionMessageTranslator(
connection.getUser(),
new AuctionSniper(auction, new SniperStateDisplayer())));
auction.join();

}
[.]

public class SniperStateDisplayer implements SniperListener {
public void sniperBidding() {
showStatus (MainWindow.STATUS_BIDDING);
}

public void sniperLost() {
showStatus(MainWindow.STATUS_LOST);

}

public void sniperWinning() {
showStatus(MainWindow.STATUS_WINNING);
}

private void showStatus(final String status) {
SwingUtilities.invokelLater(new Runnable() {
public void run() { ui.showStatus(status); }
s
}
}
}
Hinh 13.5 cho thay ta d3 t6i gidn Main d&n mrc né khdng con phai tham gia viéc chay (ng dung (dé dé doc,
ching t6i d3 bd qua WindowAdapter véi nhiém vu déng connection). N6 gi& chi con mét viéc la tao cac
component khac nhau va |3p ghép ching véi nhau. Chung t6i d3 coi MainWindow 1am mét I&p ngoai vi dé dai

dién cho Swing framework.



Hinh 13.5 Extracting SniperStateDisplayer

Don dep Translator

Cudi cuing, ching t6i cling thuc hién duoc |oi hira quay lai véi AuctionMessageTranslator. Ching t6i bat dau vdi
viéc gidm nhirng doan code rau ria (noise) bang cach b6 sung cac constant va static import, va mot s6 phuwong

thirc helper dé giam trung l3p code.

Sau dé ching t6i thay rang phan I&n code thao tac 4nh xa name/value va khd 1a mang tinh chat quy trinh. Ching
t6i co thé cai thién thiét k& bang cach trich ra mot inner class, AuctionEvent, dé déng goéi cong viéc mé goi noi
dung message. Ching t6i yén tdm |a minh cé thé refactor I&p nady mét cach an toan, vi nd dugc unit test bdo vé.

public class AuctionMessageTranslator implements MessagelListener {
private final AuctionEventListener listener;

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

}

public void processMessage(Chat chat, Message message) {
AuctionEvent event = AuctionEvent.from(message.getBody());

String eventType = event.type();
if ("CLOSE".equals(eventType)) {
listener.auctionClosed();
} else if ("PRICE".equals(eventType)) {
listener.currentPrice(event.currentPrice(), event.increment());
}
}
private static class AuctionEvent {
private final Map<String, String> fields = new HashMap<String, String>();
public String type() { return get("Event"); }
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public int currentPrice() { return getInt("CurrentPrice"); }
public int increment() { return getInt("Increment"); }
private int getInt(String fieldName) {
return Integer.parseInt(get(fieldName));
}
private String get(String fieldName) { return fields.get(fieldName); }
private void addField(String field) {
String[] pair = field.split(":");
fields.put(pair[@].trim(), pair[1].trim());
}
static AuctionEvent from(String messageBody) {
AuctionEvent event = new AuctionEvent();
for (String field : fieldsIn(messageBody)) {
event.addField(field);
}
return event;
}
static String[] fieldsIn(String messageBody) {
return messageBody.split(";");
}
}
}

DAy 1a mét vi du cla “breaking out” ma ching t6i da trinh bay tai “Value Types” (tr.59). C6 vé khéng hién nhién
I3m, nhwng AuctionEvent 1a mat gia tri: nd bat bién va khong cé gi khac biét gitra hai event véi ndi dung giéng
nhau. Cai tién [an nay tach rdi cdc mdi quan tdm bén trong AuctionMessageTranslator: top level [am viéc vdi cac
event va listener, va d6i twgng inner [am nhiém vu dich cud phép string.

Dong géi cdc kiéu collection

Mdc du Java generics trdnh dworc viéc phdi déi kiéu object, chiing téi vén cé théi quen déng gdi cé cdc kiéu théng
dung, chéng han cdc collection, bén trong cdc I6p ctia chinh chiing téi. Chiing téi cé gdng st dung ngén ngi¥ cla
bai todn hién dang gidi quyét, thay vi ngén ngi¥ cua cdc cdu tric Java. Trong hai phién ban processMessage() cua
chung téi, bdn déu tién cé nhiéu code réu ria vé chuyén tra ctru va dich ct phdp cdc gid tri. Ban thi hai duoc viét
bdng ngdn ngi¥ clia cdc event ddu gid, do dé rut ngdn khodng cdch ngi¥ nghia gitra domain va code — code dién
dat néi dung domain dwoc ré rang hon.

Quy tdc thue dung cda chiing téi la: cé gdng han ché viéc truyén qua lai cdc kiéu generic (ngodc <>). Cu thé, déi
Vdi cdc collection, chiing téi xem d6 la mét dang Idp code (duplication). B6 la ddu hiéu rdng cé mét khdi niém
domain nén duwgc tdch thanh mét kiéu dit liéu.

Tri hodn quyét dinh

C6 mot ki thuat ma dén day ching t6i d3 dung vai lan, d6 13 bd sung mot cai dit rong ciia moét phuong thire
(hodc mot 1&p) dé di budc tiép theo. Viéc nay gitp ching toi tap trung vao nhiém vu trudc mat thay vi bi kéo
sang viéc suy nghi vé nhdm chitc ndng quan trong ti€p theo. Vi du, cai dit rdng cla Auction cho phép chung to6i
I3p mdt quan hé mdéi tim thay vao mot unit test ma khong bj sa da vao cac van dé vé x{ ly trao d&i message.
Diéu d6 con cb nghia rang ching toi cé thé dirng lai dé suy nghi vé cac quan hé phu thudc gitta cac d6i tugng cla
minh ma khéng phai chju ap lwc cda tinh trang code chwa compile.
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Gii¥ cho code & tinh trang compile dwoc

Chuing téi cé gdng gidm thiéu nhirng khodng thoi gian ma code khéng compile duorc, béng cdch chi thay déi tirng
buéc nhé. Khi gdp 16i compile, ta khéng thé chdc chdn cdc thay déi cla ta dang dnh hwdng bao xa, vi trinh bién
dich khéng thé cho ta biét. Diéu dé cé nghia ching téi khéng thé check-in vao repository — viéc ma ching téi
muén lam cang thudng xuyén cang tét. Cang cé nhiéu doan code dang d& dang, cang cé nhiéu thi ching ta phai
chu y hon, va chinh viéc nay lai thudong ¢ nghia réng ching ta sé tién cang chém hon. M6t trong nhitng phdt
kién vi dai nhét cua TDD la ching ta cd thé té chirc sao cho cdc budc phdt trién la rdt nhd.

Thiét k€ dan dan 16 ra - Emergent Design

Diéu chiing téi hy vong cé thé trd nén rd rang trong chuong nay la cdch ma ching tdi nudi dudng cho mot thiét
ké phéat trién dan Ién tir mot khai dau cé vé khdng hira hen gi. Dai loai, ¢ hai cdng viéc ma ching téi thuc hién
ludn phién: thém tinh ning ma&i va ngdm nghia don dep phan code dwoc tao ra. Giai doan don dep cé vai tro cot
tlr, néu khéng cé nd, ching téi s& c6 két cuc Ia mot déng code hd 16n khdng thé bao tri dugc. Néu cé doan nao
chua rd nén don dep thé nao, ching t6i s& tam hoan doan dé, nhung chic chan sé danh thoi gian quay lai khi cé
thé. Trong ltic d6, ching t6i gilr cho code sach s& h&t murc cé thé, tién theo tirng budc nho, va dung cac ki thuat
nhu cai ddt réng (null implementation) dé gidm thiéu thoi gian code khong dich dworc.

Hinh 13.5 cho th&y ching téi d3 xay dung mét I&p dém xung quanh core implementation, “bao vé” né khéi céc
quan hé phu thudc véi bén ngoai. Ching tdi cho day la gidi phap t6t. Nhung diéu thi vi & day la: ching téi tién
dén giai phap nay tirng budc mot, bang cach tim cdc tinh ndng trong cac I&p ma ching hodc 1a nén di véi nhau
hodc khong nén di v&i nhau. Tat nhién, ching t6i c6 chiu anh hwdng cta kinh nghiém 1am viéc véi nhitng dy an
twong tw. Nhwng ching toi rat c6 gang di theo nhitng gi code hién tai dang ndi, thay vi ap cac quan niém va kinh
nghiém cé san. Doi khi, khi ching t6i 1am theo cach nay, ching toi thay rang domain din ching tdi di theo
nhirng hwdng rat dang kinh ngac.
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