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Abstract

We present a model of incremental change (IC) that consists of
concept location, impact analysis, actualization, change propagation,
supporting refactorings, and testing.

Repeated incremental change is the foundation of an agile process
called Concept-based Incremental Development (CID). A case study
of a Point of Sale system illustrates the usefulness of CID.

We argue that CID complements those agile processes that
concentrate on team and management issues, and therefore can be
combined with them.
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Example Add Cashier Session
Concept location

public class CashierRecord {

private int cashierld;
private String password;
private String firstName;
private String lastName;

private boolean isLoggedln;

- 1 " I 4 "
private Calendar loginTime; <$:::] loginTime TaNT $
1 5 !
private Calendar lastLogin; $
public boolean isLoggedIn() {
return isLoggedlIn;
}
public String getName() {
String fullName = firstName + " " + lastName;
return fullName;
}
public Calendar getLoginTime() { 4 % " S "
return loginTime; !
}

public void setLoginTime(Calendar c) {
loginTime = c;
}

public String getLoginTimeString() {
Date d = loginTime.getTime();
SimpleDateFormat sdf =
new SimpleDateFormat("'MM/dd/yy hh:mm a'™);
return sdf.format(d);

}

public void initLogin() {
isLoggedin = true;
loginTime = Calendar.getlnstance();

}

public void initLogout() {
isLoggedin = false;
lastLogin = loginTime;




Extracted class
public class Session {
private Calendar loginTime;

public Session() {
loginTime = new GregorianCalendar();
}

public Calendar getLoginTime() {
return loginTime;
3

public void setLoginTime(Calendar c) {
loginTime = c;
}

public String getLoginTimeString() {
Date d = loginTime.getTime();
SimpleDateFormat sdf =
new SimpleDateFormat("'"MM/dd/yy hh:mm a');
return sdf.format(d);
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Unit Tests of CashierRecord

public class CashierRecordTest {

CashierRecord testCR;
Calendar today;

@Before
public void setUp() throws Exception {

testCR = new CashierRecord(1234, " password™, ""John",""Doe");
s

@After

public void tearDown() throws Exception {
testCR = null;

}

@Test
public void testGetName() {
assertTrue(testCR.getName() .equals("'John Doe'));

}
@Test
public void testGetLoginTimeString() { <i::::]
testCR.setLoginTime
(new GregorianCalendar(2007,6,10,12,58));
assertkEquals(*'07/10/07 12:58 PM",
testCR.getLoginTimeString());
}
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Unit Tests Extracted for Class Session

public class SessionTest {
private Session testSession;

@Before

public void setUp() throws Exception {
testSession = new Session();

¥

@After

public void tearDown() throws Exception {
testSession = null;

}

@Test
public void testGetLoginTimeString() {
testSession.setLoginTime
(new GregorianCalendar(2007,6,10,12,58));
assertkEquals('07/10/07 12:58
PM"™, testSession.getLoginTimeString());
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