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Fowler Refactoring [1]
eXtreme Programming XP [2]
XP 1
Java
Listing 1
TestAutoMileagelog. java Listing 1

Jjunit.framework.*;
public class TestAutoMileagelLog extends TestCase
public TestAutoMileagelLog(String name)

super(name);

JUnit Kent Beck Erich Gamma JUnit

FuelingStationVisit

JUnit TestCase “test”
Listing 2

! RUP/XP Rational Software
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TestAutoMileagelog. java Listing 2

Junit.framework.*;
public class TestAutoMileagelLog extends TestCase

public TestAutoMileagelLog(String name)

super(name) ;

}
public void testCreateFuelingStationVisit()
{
FuelingStationVisit v = new FuelingStationVisit();
}

FuelingStationVisit
FuelingStationVisiFuel ingStationVisit Listing 3

TestAutoMileagelog. java Listing 3.1

. TR,
import FuelingStationVisit;

public class TestAutoMileagelLog extends TestCase
public TestAutoMileagelLog(String name)
{
super(name);
public void testCreateFuelingStationVisit()

FuelingStationVisit v = new FuelingStationVisit();

}
}
FuelingStationVisit.java Listing 3.2
public class FuelingStationVisit
{
}
TestAutoMileagelog. java Listing 4.1

import junit.framework.*;
import FuelingStationVisit;
import java.util_Date;

public class TestAutoMileagelLog extends TestCase

public TestAutoMileagelLog(String name)
{

super(name) ;
public void testCreateFuelingStationVisit()
Date date = new Date();

double fuel = 2.0; // 2 gallons.
double cost = 1.87*2; // Price = $1.87 per gallon
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int mileage = 1000; // odometer reading.
double delta = 0.0001; //tolerance on floating point equality.

FuelingStationVisit v =
new FuelingStationVisit(date, fuel, cost, mileage);
assertEquals(date, v.getDate());
asserteEquals(1.87*2, v.getCost(), delta);
asserteEquals(2, v.getFuel(), delta);
assertEquals(1000, v.getMileage());
assertEquals(1.87, v.getPrice(), delta);

FuelingStationVisit.java Listing 4.2

import java.util_Date;

public class FuelingStationVisit

{
private Date itsDate;
private double itsFuel;
private double i1tsCost;
private int itsMileage;
public FuelingStationVisit(Date date, double fuel,
double cost, int mileage)
{
itsDate = date;
itsFuel = fuel;
itsCost = cost;
itsMileage = mileage;
3
public Date getDate() {return itsDate;}
public double getFuel() {return itsFuel;}
public double getCost() {return itsCost;}
public double getPrice() {return itsCost/itsFuel;}
public int getMileage() {return itsMileage;}
}

TestAutoMi leagelog FuelingStationVisit

FuelingStationVisit
FuelingStationVisit

FuelingStationVisit

User FuelingStationVisit FuelingStationVisit
mileage mileage FuelingStationVisit
Vehicle FuelingStationVisit



RUP/XP

TestAutoMileagelog. java

Listing 5.1

import junit.framework.*;

import FuelingStationVisit;

import java.util_Date;

public class TestAutoMileagelLog extends TestCase

public TestAutoMileagelLog(String name)
{

super(name);

public void testCreateVehicle()

Vehicle v = new Vehicle(Q);
assertkEquals(0, v.getNumberOfVisits());

Vehicle.java

Listing 5.2

public classVehicle
public int getNumberOfVisits()

return O;

Listing 5 testCreateVehicle
Vehicle
getNumberOfVisits

Vehicle.java

Listing 6

import java.util_Vector;
public class Vehicle

{

private Vector itsVisits = new Vector();

public int getNumberOfVisits()
{

return itsVisits.size();

testCreateVehicle

Vehicle

TestAutoMileagelog. java

Listing 7

public void testAddVisit()

{
double fuel = 2.0; // 2 gallons.

double cost =1.87*2; // Price = $1.87 per gallon int mileage
= 1000; // odometer reading.
double delta = 0.0001; //tolerance on floating point equality.

Vehicle v = new Vehicle(Q);
v.addFuelingStationVisit(fuel, cost, mileage);
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asserteEquals(1, v.getNumberOfVisits());

FuelingStationVisit Vehicle addFuelingStationVisit
FuelingStationVisit

Vehicle.java Listing 8

public void addFuelingStationVisit(double fuel, double cost, int mileage)
{

FuelingStationVisit v =
new FuelingStationVisit(new Date(), Tuel, cost, mileage);
itsVisits.add(v);

testAddVisit testCreateFuelingStationVisit

TestAutoMileagelog. java Listing 9

IMPOTT Junit.framework.>,
import FuelingStationVisit;
import java.util._Date;

public class TestAutoMileagelLog extends TestCase

private double fuel = 2.0; // 2 gallons.

private double cost = 1.87 * 2; // Price = $1.87 per gallon

private int mileage = 1000; // odometer reading.

private double delta = .0001; //tolerance on floating point equality.

public TestAutoMileagelLog(String name)

super(name);

public void testCreateFuelingStationVisit()
Date date = new Date();

FuelingStationVisit v =
new FuelingStationVisit(date, fuel, cost, mileage);
assertkEquals(date, v.getDate());
assertEquals(1.87*2, v.getCost(), delta);
asserteEquals(2, v.getFuel(), delta);
asserteEquals(1000, v.getMileage()):
asserteEquals(1.87, v.getPrice(), delta);

}
public void testCreateVehicle()

Vehicle v = new Vehicle(Q);
assertkEquals(0, v.getNumberOfVisits());
}

public void testAddVisit()
{
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}

Vehicle v = new Vehicle(Q);
v.addFuelingStationVisit(fuel, cost, mileage);
assertEquals(l, v.getNumberOfVisits());

PROMOTE TEMP TO FIELD [1]

FuelingStationVisit Vehicle Vehicle

TestAutoMileagelog. java

www.refactoring.com

Listing 10

public void testSingleVisitMileageReport()

{

Vehicle v = new Vehicle(Q);
v.addFuelingVisit(fuel, cost, mileage);
MileageReport r = v._generateMileageReport();
asserteEquals(0,r.getMilesDriven());
assertEquals(fuel,r._getFuelConsumed());
assertkEquals(0,r.getMilesPerGallon());
assertEquals(cost,r.getTotalFuelCost());

Vehicle

generateMileageReport

Mi leageReport Mi leageReport

Vehicle.java

Listing 11.1

publicMileageReport generateMileageReport()

return new MileageReport();

TestAutoMileagelog. java

Listing 11.2

public void testSingleVisitMileageReport()

{

Vehicle v = new Vehicle(Q);
v.addFuelingVisit(fuel, cost, mileage);
MileageReport r = v._generateMileageReport();
assertkEquals(0,r.getMilesDriven());
asserteEquals(fuel,r._getFuelConsumed());
assertEquals(0,r.getMilesPerGallon());
assertEquals(cost,r.getTotalFuelCost());
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Mi leageReport. java Listing 11.3
public class MileageReport
{
public int getMilesDriven() {return itsMilesDriven;} public double
getMilesPerGallon() {return itsMilesPerGallon;} public double
getTotalFuelCost() {return itsTotalFuelCost;} public double
getFuelConsumed() {return itsFuelConsumed;}
private int itsMilesDriven;
private double itsMilesPerGallon;
private double itsTotalFuelCost;
private double itsFuelConsumed;
}
Listing 11
Vehicle.java Listing 12.1
publicMiTeageReport generateMileageReport()
{
MileageReport r = new MileageReport();
FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(0);
r.setMilesPerGallon(0);
r.setMilesDriven(0);
r.setTotalFuelCost(v.getCost());
r.setFuelConsumed(v.getFuel ());
return r;
}

Mi leageReport. java Listing 12.2
public void setMilesPerGallon(double mpg) {itsMilesPerGallon = mpg;} public void
setMilesDriven(intmiles) miles) {itsMilesDriven=miles;} {itsMilesDriven=miles;}
public voidsetTotalFuelCost(double cost) {itsTotalFuelCost=cost;}
public void setFuelConsumed(double fuel) fuel) {itsFuelConsumed=fuel;} {itsFuelConsumed=fuel;}
Vehicle Mi leageReport

generateMi leageReport
Listing
12

Listing 13.1 Listing 13.2
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TestAutoMileagelog. java

Listing 13.1

public void testNoVisitsMileageReport()

{

Vehicle v = new Vehicle(Q);

MileageReport r = v._generateMileageReport();
assertkEquals(0,r.getMilesDriven());
assertEquals(0,r.getFuelConsumed(),delta);
assertEquals(0,r.getMilesPerGallon(),delta);
assertkEquals(0,r.getTotalFuelCost(),delta);

Vehicle.java

Listing 13.2

publicMileageReport generateMileageReport()

MileageReport r = new MileageReport();
if (itsVisits.size() == 0)

r.setMilesPerGallon(0);
r.setMilesDriven(0);
r.setTotalFuelCost(0);
r.setFuelConsumed(0);

else

FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(0);

r.setMilesPerGallon(0);
r.setMilesDriven(0);
r.setTotalFuelCost(v.getCost());
r.setFuelConsumed(v.getFuel ());

return r;

TestAutoMileagelog. java

Listing 14

publrc voird testMultipleVisitMileageReport()

{

12.24

Vehicle v = new Vehicle(Q);
v.addFuelingStationVisit(5, 6.10, 17942);
v.addFuelingStationVisit(9.8, 12.24, 18234);
v.addFuelingStationVisit(8.3, 10.11, 18483);
MileageReport r = v._generateMileageReport();
assertEquals(541, r.getMilesDriven());
assertEquals(23.1, r.getFuelConsumed(), delta);
assertkEquals(23.41991, r.getMilesPerGallon(), delta);
assertEquals(28.45, r.getTotalFuelCost(), delta);

Vehicle 1.20
9.8 292
23.1 23.41991 mpg

mpg 30
30 mpg 541
30 mpg

mpg
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TestAutoMileagelog. java Listing 15

public vord testMultipleVisitMileageReport()

{
Vehicle v = new Vehicle(Q);
v.addFuelingStationVisit(5, 6.10, 17942);
v.addFuelingStationVisit(9.8, 12.24, 18234);
v.addFuelingStationVisit(8.3, 10.11, 18483);
MileageReport r = v.generateMileageReport();
asserteEquals(541, r.getMilesDriven());
assertEquals(18.1, r.getFuelConsumed(), delta);
assertkEquals(29.88950, r.getMilesPerGallon(), delta);
assertEquals(28.45, r.getTotalFuelCost(), delta);

Vehicle.java Listing 16
publicMileageReport generateMileageReport()
MileageReport r = new MileageReport(); if
(itsVisits.size() == 0)
{

r.setMilesPerGallon(0);
r.setMilesDriven(0);
r.setTotalFuelCost(0);
r.setFuelConsumed(0);

éﬁse if (itsVisits.size() == 1)

FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(0);
r.setMilesPerGallon(0);

r.setMilesDriven(0);

r.setTotalFuelCost(v.getCost());

r.setFuelConsumed(v.getFuel ());

else

i .
int FirstOdometerReading = 0;
int lastOdometerReading = O;
double totalCost = 0;
double fuelConsumption = 0;

for (int i=0; i<itsVisits.size(); i++)

{
FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(i); if (i==0)

firstOdometerReading = v.getMileage();
fuelConsumption -= v.getFuel();

b3

if (i==itsVisits.size()-1) lastOdometerReading = v.getMileage(); totalCost
+= v.getCost();

fuelConsumption += v.getFuel();

}

int distance = lastOdometerReading - FirstOdometerReading;
r.setMilesPerGallon(distance/fuelConsumption);
r.setMilesDriven(distance);

r.setTotalFuelCost(totalCost);
r.setFuelConsumed(fuelConsumption);
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return r;

testSingleVisitMileageReport

Vehicle.java Listing 17

publicMileageReport generateMileageReport()

{

MileageReport r = new MileageReport();

int firstOdometerReading = 0O;
int lastOdometerReading = 0O;
double totalCost = 0;

double fuelConsumption = 0;

for (int i=0; i<itsVisits.size(); i++)

{

}

FuelingStationVisitv=(FuelingStationVisit)itsVisits.get(i); if (i==0)

FirstOdometerReading = v.getMileage();
fuelConsumption -= v.getFuel();

T

if(i==itsVisits.size()-1) lastOdometerReading=v.getMileage(); totalCost
+= v.getCost();

fuelConsumption += v.getFuel();

int distance = lastOdometerReading - firstOdometerReading;
r.setMilesPerGallon(distance/fuelConsumption);
r.setMilesDriven(distance);

r.setTotalFuelCost(totalCost);
r.setFuelConsumed(fuelConsumption);

return r;

Vehicle._java Listing 18

publicMileageReport generateMileageReport()
{

MileageReport r = new MileageReport();

int distance = 0;

double totalCost = O;
double fuelConsumption = 0;
double firstFuel = 0;
double mpg = O;

if (itsVisits.size() > 0)
{

FuelingStationVisit FirstVisit =
(FuelingStationVisit)itsVisits.get(0);

FuelingStationVisit lastVisit =
(FuelingStationVisit)itsVisits.get(itsVisits.size()-1); int

firstOdometerReading = firstVisit.getMileage(); int

lastOdometerReading = lastVisit.getMileage();

10
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distance = lastOdometerReading-firstOdometerReading;
FirstFuel = firstVisit.getFuel();

for (int i1=0; i<itsVisits.size(); i++)

FuelingStationVisitv= (FuelingStationVisit)itsVisits.get(i); totalCost
+= v.getCost();
fuelConsumption += v.getFuel();

}

fuelConsumption -= firstFuel;
if (fuelConsumption > 0)
mpg = distance/fuelConsumption;

}

r.setMilesPerGallon(mpg);
r.setMilesDriven(distance);
r.setTotalFuelCost(totalCost);

r .setFuelConsumed(fuelConsumption);

return r;

Listing 18

Vehicle.java Listing 19

= IT (Qtsvisits.sizeQ > 0)
{

FuelingStationVisit firstVisit =
(FuelingStationVisit)itsVisits.get(0);

FuelingStationVisit lastVisit =
(FuelingStationVisit)itsVisits.get(itsVisits.size()-1); int

FfirstOdometerReading = firstVisit.getMileage();

int lastOdometerReading = lastVisit.getMileage();

distance = lastOdometerReading-firstOdometerReading;

FirstFuel = firstVisit.getFuel();

for (int i1=0; i<itsVisits.size(); i++)

{
FuelingStationVisit \% = (FuelingStationVisit)itsVisits.get(i);
fuelConsumption += v.getFuel();

for (int i=0; i<itsVisits.size(); i++)

FuelingStationVisitv = (FuelingStationVisit)itsVisits.get(i); totalCost
+= v.getCost();
}

fuelConsumption -= firstFuel;
ifT (fuelConsumption > 0)
mpg = distance/fuelConsumption;

2 www.refactoring.com SPLIT Loop

3 www.refactoring.com EXTRACT METHOD

11
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Vehicle.java

Listing 20

publicMileageReport generateMileageReport()

{

T W

T

MileageReport r = new MileageReport();

int distance = 0;

double totalCost = O;
double fuelConsumption = 0;
double firstFuel = 0;
double mpg = O;

if (itsVisits.size() > 0)

}

FuelingStationVisit firstVisit =
(FuelingStationVisit)itsVisits.get(0);

FuelingStationVisit lastVisit =
(FuelingStationVisit)itsVisits.get(itsVisits.size()-1);

firstOdometerReading = firstVisit.getMileage();

int lastOdometerReading = lastVisit.getMileage();

distance = lastOdometerReading-firstOdometerReading;

FirstFuel = firstVisit.getFuel();

fuelConsumption = calculateFuelConsumption();
totalCost = calculateTotalCost();

fuelConsumption -= firstFuel;
iT (fuelConsumption > 0)
mpg = distance/fuelConsumption;

r.setMilesPerGallon(mpg);
r.setMilesDriven(distance);
r.setTotalFuelCost(totalCost);

r .setFuelConsumed(fuelConsumption);

return r;

rivate double calculateTotalCost()

double totalCost = 0;
for (int i=0; i<itsVisits.size(); i++)

FuelingStationVisitv= (FuelingStationVisit)itsVisits.get(i); totalCost

+= v.getCost();

return totalCost;

rivate double calculateFuelConsumption()

double fuelConsumption = 0;;
for (int i1=0; i<itsVisits.size(); i++)

FuelingStationVisit \% = (FuelingStationVisit)itsVisits.get(i);

fuelConsumption += v.getFuel();

return fuelConsumption;

calculateFuelConsumption

12

int
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Vehicle. java

Listing 21

publicMileageReport generateMileageReport()
{

if (itsVisits.size() > 0)

FuelingStationVisit firstVisit =
(FuelingStationVisit)itsVisits.get(0);
FuelingStationVisit lastVisit =

(FuelingStationVisit)itsVisits.get(itsVisits.size()-1);
FfirstOdometerReading = firstVisit.getMileage();
lastOdometerReading = lastVisit.getMileage(); distance =

lastOdometerReading-firstOdometerReading;

fuelConsumption = calculateFuelConsumption();

totalCost = calculateTotalCost();

if (fuelConsumption > 0)
mpg = distance/fuelConsumption;

return r;

rivate double calculateTotalCost()

T

double totalCost = 0;
for (int i=0; i<itsVisits.size(); i++)

FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(i);

totalCost += v.getCost();
}

return totalCost;

rivate double calculateFuelConsumption()

~T -

double fuelConsumption = 0;
if (itsVisits.size() > 0)

for (int i=1; i<itsVisits.size(); i++)

FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(i);

fuelConsumption += v.getFuel();

}

return fuelConsumption;

}

calculateFuelConsumption

Vehicle. java

Listing 22

publicMileageReport generateMileageReport()
MileageReport r = new MileageReport();
int distance = 0;
double totalCost = 0;
double fuelConsumption = 0;
double firstFuel = 0;
double mpg = O;

if (itsVisits.size() > 0)

13
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distance = calculateDistance();
fuelConsumption = calculateFuelConsumption();
totalCost = calculateTotalCost();

if (fuelConsumption > 0)
mpg = distance/fuelConsumption;

r.setMilesPerGallon(mpg);
r.setMilesDriven(distance);
r.setTotalFuelCost(totalCost);
r.setFuelConsumed(fuelConsumption);

return r;

rivate int calculateDistance()

T W

int distance = 0;
if (itsVisits.size() > 0)
{
FuelingStationVisit firstVisit =
(FuelingStationVisit)itsVisits.get(0);
FuelingStationVisit lastVisit =
(FuelingStationVisit)itsVisits.get(itsVisits.size()-1);
int FirstOdometerReading = FirstVisit.getMileage();
int lastOdometerReading = lastVisit.getMileage();
distance = lastOdometerReading-firstOdometerReading;

return distance;

}

Vehicle.java Listing 23

publicMileageReport generateMileageReport()
{

int distance = calculateDistance();

double fuelConsumption = calculateFuelConsumption(); double
totalCost = calculateTotalCost();

double mpg = O;

if (fuelConsumption > 0)
mpg = distance/fuelConsumption;

MileageReport r = new MileageReport();
r.setMilesPerGallon(mpg);
r.setMilesDriven(distance);
r.setTotalFuelCost(totalCost);

r .setFuelConsumed(fuelConsumption);

return r;

rivate int calculateDistance()

T W

int distance = 0;
if (itsVisits.size() > 1)
{
FuelingStationVisit firstVisit =
(FuelingStationVisit)itsVisits.get(0);
FuelingStationVisit lastVisit =
(FuelingStationVisit)itsVisits.get(itsVisits.size()-1);
int FirstOdometerReading = FirstVisit.getMileage();
int lastOdometerReading = lastVisit.getMileage();
distance = lastOdometerReading-firstOdometerReading;

return distance;

14
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~T W

~T -

ri

ri

vate double calculateTotalCost()

double totalCost = O;
for (int i=0; i<itsVisits.size(); i++)

FuelingStationVisit \Y; = (FuelingStationVisit)itsVisits.get(i);
totalCost += v.getCost();

}

return totalCost;

vate double calculateFuelConsumption()

double fuelConsumption = 0;
if (itsVisits.size() > 1)

for (int i=1; i<itsVisits.size(); i++)

FuelingStationVisit v = (FuelingStationVisit)itsVisits.get(i);
fuelConsumption += v.getFuel();

}
}

return fuelConsumption;

Listing 16 Listing 17 Listing 17

Listing 23

[1] Refactoring  Martin Fowler  Addison Wesley 1999

[2] eXtreme Programming eXplained Kent Beck Addison Wesley 2000
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