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Refactoring Day 1 : Encapsulate Collection
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public class Order

{

private int _orderTotal;

private List<OrderLine> _orderLines;

public IEnumerable<OrderLine> OrderLines

{
get { return _orderLines; }

}

public void AddOrderLine(OrderLine orderLine)

{
_orderTotal += orderLine.Total;
_orderLines.Add(orderLine);

}

public void RemoveOrderLine(OrderLine orderLine)

{
orderLine = _orderLines.Find(o => o == orderLine);
if (orderLine == null) return;
_orderTotal -= orderLine.Total;
_orderLines.Remove(orderLine);

}

}
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Refactoring Day 2 : Move Method

AROEMFFEARR R, DR T AMDEAICRZE M IENER .. T# U577 (Move Method), [l
BSGIER AT B RIS E RN E . AETHRERE, JATSHE R — AU

public class BankAccount

{
public BankAccount(int accountAge, int creditScore, Accountlnterest accountlnterest)
{
AccountAge = accountAge;
CreditScore = creditScore;
Accountlinterest = accountlinterest;
}
public int AccountAge { get; private set; }
public int CreditScore { get; private set; }
public Accountinterest Accountlnterest { get; private set; }
public double CalculatelnterestRate()
{
if (CreditScore > 800)
return 0.02;
if (AccountAge > 10)
return 0.03;
return 0.05;
}
}

public class Accountinterest

{

public BankAccount Account { get; private set; }

public Accountinterest(BankAccount account)

{

Account = account;

public double InterestRate

{
get { return Account.CalculatelnterestRate(); }



public bool IntroductoryRate

{
get { return Account.CalculatelnterestRate() < 0.05; }

}
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public class BankAccount
{
public BankAccount(int accountAge, int creditScore, Accountlnterest accountlnterest)
{
AccountAge = accountAge;
CreditScore = creditScore;
AccountiInterest = accountlnterest;

public int AccountAge { get; private set; }
public int CreditScore { get; private set; }
public Accountinterest Accountlnterest { get; private set; }

public class Accountinterest

{

public BankAccount Account { get; private set; }

public Accountinterest(BankAccount account)

{

Account = account;

public double InterestRate

{
get { return CalculatelnterestRate(); }

public bool IntroductoryRate

{
get { return CalculatelnterestRate() < 0.05; }

public double CalculatelnterestRate()
{



if (Account.CreditScore > 800)
return 0.02;

if (Account.AccountAge > 10)
return 0.03;

return 0.05;

}
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Refactoring Day 3 : Pull Up Method
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public abstract class Vehicle

{
// other methods

public class Car : Vehicle

{
public void Turn(Direction direction)
{
// code here
}
}

public class Motorcycle : Vehicle

{
}

public enum Direction
{
Left,
Right
}
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public abstract class Vehicle

{
public void Turn(Direction direction)
{
// code here
}
}

public class Car : Vehicle

{
}

public class Motorcycle : Vehicle



public enum Direction
{

Left,

Right



Refactoring Day 4 : Push Down Method
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public abstract class Animal
{
public void Bark()

{
// code to bark

public class Dog : Animal

{
}

public class Cat : Animal

{

}
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public abstract class Animal

{

}

public class Dog : Animal

{
public void Bark()
{
// code to bark
}
}

public class Cat : Animal

{
}



Refactoring Day 5 : Pull Up Field
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public abstract class Account

{
}

public class CheckingAccount : Account

{

private decimal _minimumCheckingBalance = 5m;

public class SavingsAccount : Account
{
private decimal _minimumSavingsBalance = 5m;
}
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public abstract class Account

{

protected decimal _minimumBalance = 5m;

public class CheckingAccount : Account

{
}

public class SavingsAccount : Account

{
}



Refactoring Day 6 : Push Down Field
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public abstract class Task

{

protected string _resolution;

public class BugTask : Task

{
}

public class FeatureTask : Task

{

}
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public abstract class Task

{

}

public class BugTask : Task

{

private string _resolution;

public class FeatureTask : Task

{
}



Refactoring Day 7 : Rename(method,class,parameter)
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public class Person

{
public string FN { get; set; }

public decimal ClcHrlyPRQ)
{

// code to calculate hourly payrate
return Om;
}

}
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// Changed the class name to Employee

public class Employee

{
public string FirstName { get; set; }

public decimal CalculateHourlyPay()
{

// code to calculate hourly payrate

return Om;



Refactoring Day 8 : Replace Inheritance with
Delegation
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public class Sanitation

{
public string WashHands()
{
return "Cleaned!";
}
}

public class Child : Sanitation

{

}
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public class Sanitation

{
public string WashHands()
{
return "Cleaned!";
}
}

public class Child
{

private Sanitation Sanitation { get; set; }

public Child(Q)
{

Sanitation = new Sanitation();

public string WashHands()
{

return Sanitation.WashHands();






Refactoring Day 9 : Extract Interface
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public class ClassRegistration

{
public void Create()
{
// create registration code
}
public void Transfer()
{
// class transfer code
}
public decimal Total { get; private set; }
}

public class RegistrationProcessor

{
public decimal ProcessRegistration(ClassRegistration registration)
{
registration.Create();
return registration.Total;
}
}
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public interface IClassRegistration
{
void Create();
decimal Total { get; }

public class ClassRegistration : IClassRegistration

{
public void Create()

{

// create registration code



public void Transfer()

{

// class transfer code

public decimal Total { get; private set; }

public class RegistrationProcessor

{

public decimal ProcessRegistration(lIClassRegistration registration)

{

registration.Create();

return registration.Total;



Refactoring Day 10 : Extract Method
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public class Receipt

{

private IList<decimal> Discounts { get; set; }
private IList<decimal> ItemTotals { get; set; }

public decimal CalculateGrandTotal()
{
decimal subTotal = Om;
foreach (decimal itemTotal in ItemTotals)

subTotal += itemTotal;

if (Discounts.Count > 0)
{

foreach (decimal discount in Discounts)

subTotal -= discount;

decimal tax = subTotal * 0.065m;
subTotal += tax;

return subTotal;

}
}
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public class Receipt
{
private IList<decimal> Discounts { get; set; }
private IList<decimal> ItemTotals { get; set; }

public decimal CalculateGrandTotal()
{

decimal subTotal = CalculateSubTotal();

subTotal = CalculateDiscounts(subTotal);



subTotal = CalculateTax(subTotal);

return subTotal;

private decimal CalculateTax(decimal subTotal)

{
decimal tax = subTotal * 0.065m;

subTotal += tax;

return subTotal;

private decimal CalculateDiscounts(decimal subTotal)
{
if (Discounts.Count > 0)
{
foreach (decimal discount in Discounts)
subTotal -= discount;

}

return subTotal;

private decimal CalculateSubTotal ()
{
decimal subTotal = Om;
foreach (decimal itemTotal in ItemTotals)
subTotal += itemTotal;

return subTotal;



Refactoring Day 11 : Switch to Strategy
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namespace LosTechies.DaysOfRefactoring.SwitchToStrategy.Before

{
public class ClientCode
{
public decimal CalculateShipping()
{
Shippinglnfo shippinglnfo = new Shippinginfo();
return shippinglInfo.CalculateShippingAmount(State.Alaska);
}
}

public enum State

{
Alaska,
NewYork,
Florida
}

public class Shippinglinfo
{
public decimal CalculateShippingAmount(State shipToState)
{
switch (shipToState)
{
case State.Alaska:
return GetAlaskaShippingAmount();
case State.NewYork:
return GetNewYorkShippingAmount();
case State.Florida:
return GetFloridaShippingAmount();
default:

return Om;

private decimal GetAlaskaShippingAmount()
{



return 15m;

private decimal GetNewYorkShippingAmount()
{

return 10m;

private decimal GetFloridaShippingAmount()
{

return 3m;

}
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namespace LosTechies.DaysOfRefactoring.SwitchToStrategy.After

{
public class ClientCode
{
public decimal CalculateShipping()
{
Shippinglnfo shippinglnfo = new Shippinginfo();
return shippinglInfo.CalculateShippingAmount(State.Alaska);
}
}

public enum State

{
Alaska,
NewYork,
Florida
}

public class Shippinglnfo
{

private IDictionary<State, IShippingCalculation> ShippingCalculations
{ get; set; }



public ShippingInfo()

{
ShippingCalculations = new Dictionary<State, IShippingCalculation>
{
{ State.Alaska, new AlaskShippingCalculation(Q) },
{ State.NewYork, new NewYorkShippingCalculation() },
{ State.Florida, new FloridaShippingCalculation() }
};
}

public decimal CalculateShippingAmount(State shipToState)

{
return ShippingCalculations[shipToState].Calculate();

public interface IShippingCalculation

{

decimal Calculate();

public class AlaskShippingCalculation : IShippingCalculation
{

public decimal Calculate()
{

return 15m;

public class NewYorkShippingCalculation : IShippingCalculation

{
public decimal Calculate()

{

return 10m;

public class FloridaShippingCalculation : IShippingCalculation

{
public decimal Calculate()

{

return 3m;



}
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public interface IShippinginfo

{
decimal CalculateShippingAmount(State state);

public class ClientCode

{
[Inject]
public IShippinginfo Shippinglnfo { get; set; }
public decimal CalculateShipping()
{
return ShippinglInfo.CalculateShippingAmount(State.Alaska);
}
}

public enum State

{
Alaska,
NewYork,
Florida
}

public class Shippinginfo : IShippinginfo
{

private IDictionary<State, IShippingCalculation> ShippingCalculations
{ get; set; }

public ShippinglInfo(lEnumerable<liShippingCalculation> shippingCalculations)
{

ShippingCalculations = shippingCalculations.ToDictionary(
calc => calc.State);

public decimal CalculateShippingAmount(State shipToState)

{
return ShippingCalculations[shipToState].Calculate();



public interface IShippingCalculation

{
State State { get; }

decimal Calculate();

public class AlaskShippingCalculation : IShippingCalculation

{
public State State { get { return State.Alaska; } }

public decimal Calculate()
{

return 15m;

public class NewYorkShippingCalculation : IShippingCalculation

{
public State State { get { return State.NewYork; } }

public decimal Calculate()
{

return 10m;

public class FloridaShippingCalculation : IShippingCalculation

{
public State State { get { return State.Florida; } }

public decimal Calculate()
{

return 3m;



Refactoring Day 12 : Break Dependencies
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public class AnimalFeedingService

{
private bool FoodBowlEmpty { get; set; }
public void Feed()
{
if (FoodBowlEmpty)
Feeder.ReplenishFood();
// more code to feed the animal
}
}

public static class Feeder

{
public static void ReplenishFood()
{
// fill up bowl
}
}
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public class AnimalFeedingService

{

public IFeederService FeederService { get; set; }

public AnimalFeedingService(lFeederService feederService)

{

FeederService = feederService;

private bool FoodBowlEmpty { get; set; }

public void Feed()
{
if (FoodBowlEmpty)
FeederService.ReplenishFood();



// more code to feed the animal

public interface IFeederService

{
void ReplenishFood();

public class FeederService : IFeederService

{
public void ReplenishFood()
{
Feeder.ReplenishFood();
}
}

public static class Feeder

{
public static void ReplenishFood()
{
// fill up bowl
}
}

BAE, FRATTAT LLLE BTl AR A IFeederService % A\ AnimalFeedingService A4t p&i%i. IR RIS,
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Refactoring Day 13 : Extract Method Object
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public class OrderLineltem

{

public decimal Price { get; private set; }

public class Order

{

private IList<OrderLineltem> OrderLineltems { get; set; }
private IList<decimal> Discounts { get; set; }

private decimal Tax { get; set; }

public decimal Calculate()

{

decimal subTotal = Om;

// Total up line items
foreach (OrderLineltem lineltem in OrderLineltems)

{

subTotal += lineltem.Price;

// Subtract Discounts
foreach (decimal discount in Discounts)
subTotal -= discount;

// Calculate Tax
decimal tax = subTotal * Tax;

// Calculate GrandTotal
decimal grandTotal = subTotal + tax;

return grandTotal;

}
}
FATE Rt e B, ORER BT SEAE R AR 5 RS 45 05 2 TR OERDIT N &, 8 10 7R x A
Ay 3 R SR IR N S R TR AR -

public class OrderLineltem



public decimal Price { get; private set; }

public class Order

{
public IEnumerable<OrderLineltem> OrderLineltems { get; private set; }
public IEnumerable<decimal> Discounts { get; private set; }
public decimal Tax { get; private set; }

public decimal Calculate()
{

return new OrderCalculator(this).Calculate();

public class OrderCalculator
{
private decimal SubTotal { get; set; }
private IEnumerable<OrderLineltem> OrderLineltems { get; set; }
private IEnumerable<decimal> Discounts { get; set; }
private decimal Tax { get; set; }

public OrderCalculator(Order order)

{
OrderLineltems = order.OrderLineltems;
Discounts = order.Discounts;
Tax = order.Tax;

}

public decimal Calculate()

{
CalculateSubTotal ();
SubtractDiscounts();
CalculateTax();
return SubTotal;

}

private void CalculateSubTotal ()

{
// Total up line items



foreach (OrderLineltem lineltem in OrderLineltems)
SubTotal += lineltem.Price;

private void SubtractDiscounts()

{
// Subtract Discounts
foreach (decimal discount in Discounts)
SubTotal -= discount;
}

private void CalculateTax()
{
// Calculate Tax
SubTotal += SubTotal * Tax;



Refactoring Day 14 : Break Responsibilities
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public class Video

{
public void PayFee(decimal fee)
{
}
public void RentVideo(Video video, Customer customer)
{
customer.Videos.Add(video);
}
public decimal CalculateBalance(Customer customer)
{
return customer.LateFees.Sum();
}
}

public class Customer
{
public IList<decimal> LateFees { get; set; }
public IList<Video> Videos { get; set; }
}
ZIM/\F)M, Video K& W ANIRTT, — MATTALBFAGMEE, 5 —
R0t FA AT LK iR e 2 - 2.

public class Video

{
public void RentVideo(Video video, Customer customer)
{
customer.Videos.Add(video);
}
}

public class Customer

{
public IList<decimal> LateFees { get; set; }

public IList<Video> Videos { get; set; }

public void PayFee(decimal fee)

AT B B AL ST S . EOh



public decimal CalculateBalance(Customer customer)

{

return customer.LateFees.Sum();



Refactoring Day 15 : Remove Duplication
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public class MedicalRecord
{
public DateTime DateArchived { get; private set; }
public bool Archived { get; private set; }

public void ArchiveRecord()

{
Archived = true;
DateArchived = DateTime.Now;

public void CloseRecord()

{
Archived = true;
DateArchived = DateTime.Now;

}
AT IEETRER T SORM R LA B B EE TIR? 50 BRI R PIIT X ER . EhE
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public class MedicalRecord
{
public DateTime DateArchived { get; private set; }
public bool Archived { get; private set; }

public void ArchiveRecord()

{
SwitchToArchived();

public void CloseRecord()

{
SwitchToArchived();

private void SwitchToArchived()
{
Archived = true;
DateArchived = DateTime.Now;






Refactoring Day 16 : Encapsulate Conditional
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public class RemoteControl

{
private string[] Functions { get; set; }
private string Name { get; set; }
private int CreatedYear { get; set; }
public string PerformCoolFunction(string buttonPressed)
{
// Determine if we are controlling some extra function
// that requires special conditions
if (Functions.Length > 1 && Name == "RCA" &&
CreatedYear > DateTime.Now.Year - 2)
return "doSomething";
}
}

HAZ ST, AT s, SR
public class RemoteControl
{
private string[] Functions { get; set; }
private string Name { get; set; }
private int CreatedYear { get; set; }

private bool HasExtraFunctions

{
get
{
return Functions.Length > 1 && Name == "RCA" &&
CreatedYear > DateTime.Now.Year - 2;
}
}

public string PerformCoolFunction(string buttonPressed)

{
// Determine if we are controlling some extra function
// that requires special conditions
if (HasExtraFunctions)
return "doSomething";
}



Refactoring Day 17 : Extract Superclass

A RIERIK B T Martin Fowler [FE R Hag, a0 A7 .
B AMNIARL THEA R ENT Pk SIS Z R FA SR AT, 2 A HZ ER . R
RUGPINTTE, AR B IRBOX AT 3 0F AV AR AE A .

public class Dog

{
public void EatFood()
{
// eat some food
}
public void Groom()
{
// perform grooming
}
}

A5, BAUNCKEFERTNEER R T —AF b XKL “Pull Up” FEHy, HUEAEHEMZ AT,
HATEAERL
public class Animal

{
public void EatFood()

{

// eat some food

public void Groom()

{

// perform grooming

public class Dog : Animal

{
}



Refactoring Day 18 : Replace exception with
conditional

AR FERBATAT A AL, VI 22 5 AT P TR 2 ORI o WA R AT Ay e it LB il o FRAHAS —
SE AT HA EE AT R T A4 AT LA R S ABAIR ) 2
T TCBR DO ) — AR SRIRIE s 2, Al B RIS R P . AT RE 2 BISR LA ARRY

public class Microwave

{

private IMicrowaveMotor Motor { get; set; }

public bool Start(object food)

{
bool foodCooked = false;

try

{
Motor .Cook(food);
foodCooked = true;

}

catch (InUseException)

{

foodcooked = false;

return foodCooked;

}
}
S DOAZAA T A CRIARRC AR ACBESR AT A . K2 B AR AR AT LUK IX S AR I 24 1R 4 A1 4 i
e, JFHEATI RO R AR T ARR 2 A Ry et B AR AT B AR TAEZ AW T Motor
FRIPIRAS, WA 55 g AT 4b HE
public class Microwave

{

private IMicrowaveMotor Motor { get; set; }
public bool Start(object food)
{
if (Motor.lIslInUse)
return false;

Motor .Cook(food);

return true;






Refactoring Day 19 : Extract Factory Class

AR B GangOffour 5GHE K, W26 EATIR 2 5% T iZBUA R TR I BE . 7E GoF Mk I frix HL
A HAT ST T R AN T

FEAC T S L AR R A AR, DU GOA S — R U PRSI T, X
FEEUEAN LR WX RS, I AT ZE0 07 AT T (HE, AT IR G 5 10 75 SR 2 AL 4
K JF HARWE T RN SR a A . XN, T SRR L 7. SR R A 1 ik vT Ll %
L I ) BEAGREHhR T) G B . MIRA T A s AR 7750, T — AT 2RaE
—MRERRI SSRGS :

public class PoliceCarController

{
public PoliceCar New(int mileage, bool serviceRequired)
{
PoliceCar policeCar = new PoliceCar();
policeCar.ServiceRequired = serviceRequired;
policeCar.Mileage = mileage;
return policeCar;
}
}

AT L, New 75724157 B4 PoliceCar i #i —Le4h 4 A 4J4A1L PoliceCar FIZELE @M. X T+ fif 5L (1 1)
TAERYE, XFEAT LA RS o HRAMAZ, SR TR, Jf B INAE controller 2% I,
{HIXHANZ controller ZE[HA ST IX I, FRATT AT LURF A AR B HU 2 —A Factory 2Erh 25, H1i%28 47 5% PoliceCar
SEAF) ) B

public interface IPoliceCarfFactory

{

PoliceCar Create(int mileage, bool serviceRequired);

public class PoliceCarFactory : IPoliceCarFactory

{
public PoliceCar Create(int mileage, bool serviceRequired)
{
PoliceCar policeCar = new PoliceCar();
policeCar.ReadForService = serviceRequired;
policeCar.Mileage = mileage;
return policeCar;
}
}

public class PoliceCarController

{
public IPoliceCarFactory PoliceCarFactory { get; set; }



public PoliceCarController(lPoliceCarfFactory policeCarFactory)

{

PoliceCarFactory = policeCarFactory;

public PoliceCar New(int mileage, bool serviceRequired)

{

return PoliceCarFactory.Create(mileage, serviceRequired);

}
TR IR B R B T L), JRATAT LA I — ANk 1 TS Se B B0, TR AR e B 5T
PR R P A T«



Refactoring Day 20 : Extract Subclass

AR ERIK B T Martin Fowler (R0 H 5. /R AT LAZEAB G H SR #RENHZ A
2 — AN R Ry RS T ) BT AT (2, ] DI A MR T A B 2k rh . BRIX A4 114
faf 5, B — Registration 28, %A EE 5 22 AR MR FRA S BT 5 R .

public class Registration

{
public NonRegistrationAction Action { get; set; }
public decimal RegistrationTotal { get; set; }
public string Notes { get; set; }
public string Description { get; set; }
public DateTime RegistrationDate { get; set; }

}

M TSR B T A R B BT A ——E N T AN R R 355 . J8 P NonRegistrationAction
H1 Notes AT 7EAb B 5 3530 y3: W& 45 /7] (1) NonRegistration I A5l . K, FRATATLASREC— A 125,
X A & 7 2 NonRegistration 28, X AEA B 4 .

public class Registration

{
public decimal RegistrationTotal { get; set; }
public string Description { get; set; }
public DateTime RegistrationDate { get; set; }
}

public class NonRegistration : Registration

{

public NonRegistrationAction Action { get; set; }
public string Notes { get; set; }



Refactoring Day 21 : Collapse Hierarchy

AR EFIK BT Martin Fowler R0 H 3. /RA] LLZEAB I H Sk #REHZ A

WER, FeATE$RE 2ok PR Tt AR, JEATEIN BT T EREAT280, " LU#E A Collapse
Hierarchy . WIURFAFRMENE (DL HABS D ATRIRA IF RIS, X AR B XA TR L%
FAATRE LT »

public class Website

{

public string Title { get; set; }

public string Description { get; set; }

public IEnumerable<Webpage> Pages { get; set; }
}

public class StudentWebsite : Website

{
public bool IsActive { get; set; }

}
KR FIIFRALZ IR, R KRl mUR T OE o« IR AT 23 = PRS0 A Wt 2 1 0 1R Tl e A%
SEEH . kT LUK IS Th BE SR 2] Website H, IR StudentWebsite 257 .
public class llebsite
{
public string Title { get; set; }
public string Description { get; set; }
public IEnumerable<Webpage> Pages { get; set; }
public bool IsActive { get; set; }



Refactoring Day 22 : Break Method

LRIV EMBAEM A, vReCEA M N THRMERS, FORAFARZET . WERIRHE R4
It Break Method S 47, 5K,

XANER JE—FPICE (meta-refactoring), ‘& FUEAMEHE SO LR, H BB —AN K575 B
FEFAS NI VE . NI4T S, AcceptPayment J7 VAT £ & IRIThfE . DIk T 48 H S 50 2L S0
50 BATHAEIRGEZ L AE T HA R IR .

NI AcceptPayment 751 AT ARSI 34 2 AN BB 7

public class CashRegister

{
public CashRegister()
{
Tax = 0.06m;
}
private decimal Tax { get; set; }
public void AcceptPayment(Customer customer, IEnumerable<Product> products,
decimal payment)
{
decimal subTotal = Om;
foreach (Product product in products)
{
subTotal += product.Price;
}
foreach (Product product in products)
{
subTotal -= product.AvailableDiscounts;
}
decimal grandTotal = subTotal * Tax;
customer.DeductFromAccountBalance(grandTotal);
}
}

public class Customer

{

public void DeductFromAccountBalance(decimal amount)

{

// deduct from balance



public class Product
{
public decimal Price { get; set; }
public decimal AvailableDiscounts { get; set; }
}
W& P W., AcceptPayment J5 1AL 2 AN D RE, v LI oM il 2 A1 718 o D FRAT) 2 I Ad I U7 v A,
GERUR

public class CashRegister

{
public CashRegister()
{
Tax = 0.06m;
}

private decimal Tax { get; set; }
private IEnumerable<Product> Products { get; set; }

public void AcceptPayment(Customer customer, IEnumerable<Product> products,
decimal payment)

{
decimal subTotal = CalculateSubtotal();
subTotal = SubtractDiscounts(subTotal);
decimal grandTotal = AddTax(subTotal);
SubtractFromCustomerBalance(customer, grandTotal);
}

private void SubtractFromCustomerBalance(Customer customer, decimal grandTotal)

{

customer.DeductFromAccountBalance(grandTotal);

private decimal AddTax(decimal subTotal)

{

return subTotal * Tax;

private decimal SubtractDiscounts(decimal subTotal)

{

foreach (Product product in Products)



subTotal -= product.AvailableDiscounts;

}

return subTotal;

private decimal CalculateSubtotal ()

{
decimal subTotal = Om;
foreach (Product product in Products)
{
subTotal += product.Price;
}
return subTotal;
}

public class Customer

{
public void DeductFromAccountBalance(decimal amount)
{
// deduct from balance
}
}

public class Product

{

public decimal Price { get; set; }
public decimal AvailableDiscounts { get; set; }



Refactoring Day 23 : Introduce Parameter Object

ZHEMR E T Fowler FEA H %, ZNIXAL,
HIN TN EZANSE TN, BT 28d 2SS0 ™ E N, .
public void Create(decimal amount, Student student,

IEnumerable<Course> courses, decimal credits)

// do work
}
XINAT BB —AK, BN RS G RESINE 2 S8, T RS Eo0 S8 oAb
BeinT BLT, AU A3 BN R0 o SR, AUAE TS IS 80 Sl 2 I A A2 =, 15 WA 2R 4L
AN, AN A% .

public class RegistrationContext

{
public decimal Amount { get; set; }
public Student Student { get; set; }
public IEnumerable<Course> Courses { get; set; }
public decimal Credits { get; set; }
}

public class Registration

{
public void Create(RegistrationContext registrationContext)
{
// do work
}



Refactoring Day 24 : Remove Arrowhead Antipattern

AR FAIFET ¢2 [ wiki 45 H - Los Techies [ Chris Missal [FJFf 28 T — 5 56T S 1 post.
faf B UL, AR R R IR A AT I, T T Sk B AR, X # sk RS (arrowhead
antipattern). & LEAF A NG BIX RIS, X fgm TR R 24E (cyclomatic complexity).
ST R TSk R

public class Security

{
public ISecurityChecker SecurityChecker { get; set; }

public Security(lSecurityChecker securityChecker)
{

SecurityChecker = securityChecker;

public bool HasAccess(User user, Permission permission, IEnumerable<Permission> exemptions)

{

bool hasPermission = false;

if (user != null)
{
if (permission != null)
{
if (exemptions.Count() == 0)
{
if (SecurityChecker.CheckPermission(user, permission) ||
exemptions.Contains(permission))

{

hasPermission = true;

return hasPermission;

}
o I i ke SR 0 B Ay M e 4 A S O — A g B o XAy AR B A AE T VA AT Z BT AE S PRl B 2 A
XA RPAT R A BRI E 5 A

public class Security

{
public ISecurityChecker SecurityChecker { get; set; }



public Security(lSecurityChecker securityChecker)
{

SecurityChecker = securityChecker;

public bool HasAccess(User user, Permission permission, IEnumerable<Permission> exemptions)

{
if (user == null || permission == null)
return false;
if (exemptions.Contains(permission))
return true;
return SecurityChecker.CheckPermission(user, permission);
}

}
UARFIT L, A2 R TR B E A LLS T g k. ANER Y, 2053 BT AT RE R ARl it 56
i



Refactoring Day 25 : Introduce Design By Contract
checks

2y ¥t (DBC, Design By Contract) & T J7iEMN %L & AR A0 UE . DAk, vl DA R P 1 A
ORI TR EdE, F HT A AT A EE AT TR . I, KR B S B R AT VA T AT A B
THREE 2 5GT DBC NS, w LAjIn) wikipedia.

AV RBI, MASEARTTEER null. TR ATRUE, %774t NullReferenceException.
TEJ7 15 AT IEAN & 27 o4 FH PR 8] T — /MR decimal, 3% ] (g3 B2 i 77 5 | N HAb 5.

public class CashRegister

{
public decimal TotalOrder(lEnumerable<Product> products, Customer customer)
{
decimal orderTotal = products.Sum(product => product.Price);
customer.Balance += orderTotal;
return orderTotal;
}
}

TEMEAE I DBC S iiE A2 T 20 i S ). 156, FRATESE customer ANGESA null, FF HAGTHE BERN 2 /D24
—A~ product. 7EIR[EILTHLURER, FRATER E HAER A WA AT AN AE R I, FRATTR LUK
B 1 77 APl A L PR S ek BARME R, A Pl — NI ) NullReferenceException.
7£.NET Framework 3.5 [) Microsoft.Contracts i 4 % [] 1 £, & — 1% DBC HEZLHI R o FRANNICEAMH, (H
AL REAR B KT im 2 HA7E MSDN_ FREHR 2 s vk .

public class CashRegister

{

public decimal TotalOrder(lEnumerable<Product> products, Customer customer)

{
if (customer == null)
throw new ArgumentNullException('customer', "Customer cannot be null™);
if (products.Count() == 0)
throw new ArgumentException(*Must have at least one product to total™, "products™);

decimal orderTotal = products.Sum(product => product.Price);
customer.Balance += orderTotal;

if (orderTotal == 0)
throw new ArgumentOutOfRangeException(orderTotal”, "Order Total should not be zero™);

return orderTotal;



}
}
FER AR RE TP SN T A, ARBVFS N IE A T DBC. HIWAFERZHAFIL T, AbBLIXL
TRT 1) ) RELPT ARV 55 1 R (A0 o JBERJCTRAN A 221 NullReferenceException [KIffiAN A AT 2%



Refactoring Day 26 : Remove Double Negative

ARIERK AT Fowler IR H, ZHXH,
SR TAEAR A R R B T XM AR AT S M AR AR AR A A R R SRR TE ,  (HIX R e R A B I AR
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public class Order

{
public void Checkout(lEnumerable<Product> products, Customer customer)
{
if (Tcustomer.IsNotFlagged)
{
// the customer account is flagged
// log some errors and return
return;
}
// normal order processing
}
}

public class Customer

{
public decimal Balance { get; private set; }
public bool IsNotFlagged
{
get { return Balance < 30m; }
}
}

ANARPT L, X AU A5 5 o ME LA, AT AR AT A A XU A € I SR A ) 1 8 IR A . B
AR Zr ) o AR FRATHRA B 15 5 W, AT DA I — AN AR PIOOUCE 757 5 R e, AN SRR 3 45 R 2
o L IRAIE

public class Order

{

public void Checkout(lEnumerable<Product> products, Customer customer)

{
if (customer.IsFlagged)

{
// the customer account is flagged
// log some errors and return

return;



// normal order processing

public class Customer

{

public decimal Balance { get; private set; }

public bool IsFlagged
{

get { return Balance >= 30m; }



Refactoring Day 27 : Remove God Classes

AL e, BRAT 10 H & B 28E T SRP R, X He2J@ L)L Utils 5, Manager 452, i
WBAT XA W] SRR A DGR S S 2 AN ThRERI S . IX Al God JBAT —AMRHIE, i1 fU s RN
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M TR —IRDT .

public class CustomerService

{
public decimal CalculateOrderDiscount(lEnumerable<Product> products, Customer customer)
{
// do work
}
public bool CustomerlsValid(Customer customer, Order order)
{
// do work
}
public IEnumerable<string> GatherOrderErrors(lEnumerable<Product> products, Customer
customer)
{
// do work
}
public void Register(Customer customer)
{
// do work
}
public void ForgotPassword(Customer customer)
{
// do work
}
}

il ZE A AR B T B ] T, AR AU T VA SR R I I8 2 7 DTAH R ER TR S8 b BIAT o X A4 )
RLFESEA . BRDTsE W HGIIAE ST (0. A0 R QR doe 28 4 o3 ik R PRS2
public class CustomerOrderService

{

public decimal CalculateOrderDiscount(lEnumerable<Product> products, Customer customer)

{
// do work



public bool CustomerlsValid(Customer customer, Order order)

{
// do work

public IEnumerable<string> GatherOrderErrors(lEnumerable<Product> products, Customer

customer)
{
// do work
}
}

public class CustomerRegistrationService

{

public void Register(Customer customer)

{
// do work

public void ForgotPassword(Customer customer)

{
// do work



Refactoring Day 28 : Rename boolean method

ARIVERAE K F T Fowler FIEA H 5o WURUEANTEIZ I “Hhy” RIFVIHIAL, 3 &Rk

AR, ARTT ABOXIEAE — DN IIERER, RO ESEbs B T, HRE — AN @y, T LTIt
Wo —MNIAE KEATR R SHITERAIRRARFGTIELZE®], 7 A AHUN AT o SEUR B R voE 7>
AR . RE B LB W I AR T -

public class BankAccount

{
public void CreateAccount(Customer customer, bool withChecking, bool withSavings, bool
withStocks)
{
// do work
}
}

SRR AUIBAT A3 S, JRATTAT LU dr 44 RAF 555 B2 A /R 240 PRSI E 80h  private
CABHIEAMA T o AR, ARATRER 2T KR A SRS, thVFE M) —> Parameter Object 4% B4 & .

public class BankAccount

{
public void CreateAccountWithChecking(Customer customer)
{
CreateAccount(customer, true, false);
}

public void CreateAccountWithCheckingAndSavings(Customer customer)

{

CreateAccount(customer, true, true);

private void CreateAccount(Customer customer, bool withChecking, bool withSavings)

{
// do work



Refactoring Day 29 : Remove Middle Man

AR ERIK AT Fowler E R Hx, WX,
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public class Consumer

{
public AccountManager AccountManager { get; set; }
public Consumer (AccountManager accountManager)
{
AccountManager = accountManager;
}
public void Get(int id)
{
Account account = AccountManager.GetAccount(id);
}
}

public class AccountManager

{
public AccountDataProvider DataProvider { get; set; }
public AccountManager (AccountDataProvider dataProvider)
{
DataProvider = dataProvider;
}
public Account GetAccount(int id)
{
return DataProvider.GetAccount(id);
}
}

public class AccountDataProvider

{
public Account GetAccount(int id)
{
// get account
}



RAGIROLLW TR T BATHTEEBERF RS, R0 A5 S br s

public class Consumer

{
public AccountDataProvider AccountDataProvider { get; set; }
public Consumer (AccountDataProvider dataProvider)
{
AccountDataProvider = dataProvider;
}
public void Get(int id)
{
Account account = AccountDataProvider.GetAccount(id);
}
}

public class AccountDataProvider

{
public Account GetAccount(int id)
{
// get account
}



Refactoring Day 30 : Return ASAP

AR SEr R A TR BR i Sk N A 2 b FERB BRI, A R ER AR ER . A T
Bk, PRis B return.
public class Order

{
public Customer Customer { get; private set; }
public decimal CalculateOrder(Customer customer, IEnumerable<Product> products, decimal
discounts)
{
Customer = customer;
decimal orderTotal = Om;
if (products.Count() > 0)
{
orderTotal = products.Sum(p => p.Price);
if (discounts > 0)
{
orderTotal -= discounts;
}
}
return orderTotal;
}
}

BEM B SEL, AURAENIZAE B A 0T HA & ERE R )n, SCRBR P ETi 1%, ANkt
AT

public class Order

{
public Customer Customer { get; private set; }
public decimal CalculateOrder(Customer customer, IEnumerable<Product> products, decimal
discounts)

{
if (products.Count() == 0)

return O;

Customer = customer;

decimal orderTotal = products.Sum(p => p.Price);

if (discounts == 0)
return orderTotal;



orderTotal -= discounts;

return orderTotal;



Refactoring Day 31 : Replace conditional with
Polymorphism

B RMERK AT Fowler EM H3, Z WX,
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public abstract class Customer

{

}

public class Employee : Customer

{
}

public class NonEmployee : Customer

{
}

public class OrderProcessor

{

public decimal ProcessOrder(Customer customer, IEnumerable<Product> products)
{

// do some processing of order

decimal orderTotal = products.Sum(p => p.Price);

Type customerType = customer.GetType();
it (customerType == typeof(Employee))
{
orderTotal -= orderTotal * 0.15m;
}
else if (customerType == typeof(NonEmployee))

{

orderTotal -= orderTotal * 0.05m;

return orderTotal;

}
}
UIARET L, FRATTEAT A AT IR AR 2R BEAT T, M AEH] T SRP SN kAT 3. B4 T A,
TG 11 70 AT B T52BR 1) customer AU 2 mf o FRANTEX JUE — TRANRCE I, {H E 2 20X A4
USRS IRFE



public abstract class Customer

{

public abstract decimal DiscountPercentage { get; }

public class Employee : Customer

{
public override decimal DiscountPercentage
{
get { return 0.15m; }
}
}

public class NonEmployee : Customer

{
public override decimal DiscountPercentage
{
get { return 0.05m; }
}
}

public class OrderProcessor

{

public decimal ProcessOrder(Customer customer, IEnumerable<Product> products)

{

// do some processing of order
decimal orderTotal = products.Sum(p => p.Price);

orderTotal -= orderTotal * customer.DiscountPercentage;

return orderTotal;



frH>% A
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http://github.com/schambers/days-of-refactoring
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