Chapter 1: There’s a Big Ball of Mud on Your Plate of
Spaghetti




Program

main{args)

<<Enumeration=>

NginxLogEntry

Server|PAddress

HttpVerbs

RequestDateTime e

Verb POST

Route DELETE
PUT

Response Code

RequestingAgent
SizelnBytes

Storelogline(logline) GenerateReport(FilePath)




Chapter 2: Prepping For Practical Real-World Applications of

Patterns in C#

Presentation Layer

Business Rules Layer

Persistence Layer

Database Layer

AbstractlLogEntryBase

Properties go here

Methods go here

AbstractNginxLogEntry

Properties go here

AbstractApachelogEntry

Methods go here

B

NginxPreV6

Properties go here

Methods go here

B

Properties go here

Methods go here

NginxPreVeSingleByte

Properties go here

Methods go here

NginxV6SingleByte

Properties go here

Methods go here

NginxPreV6DoubleByte

Properties go here

Methods go here

Properties go here

Methods go here

ApachePreV6

Properties go here

Methods go here

i

Properties go here

Methods go here

i

ApachePreV6SingleByte

Properties go here

NginxV6DoubleByte

Propetties go here

Methods go here

Methods go here

ApachePreV6DoubleByte

Properties go here

Methods go here

ApacheV6SingleByte

Properties go here

Methods go here

ApacheV6DoubleByte

Properties go here

Methods go here




Options

Search Options (Ctrl+E)

4 Environment
General
Accounts
AutoRecover
Documents
Extensions
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Preview Features
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Tabs and Windows
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Terminal
Trust Settings
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Text Editor
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M' File  Edit Wiew  Project Build Debug | Test | Analyze

[P Run All Tests Ctrl+R, A
Repeat Last Run Ctrl+R, L
Debug All Tests Ctrl+R, Ctrl+A
Debug Last Run Ctrl+R, D
Live Unit Testing »

Analyze Code Coverage for All Tests

£} Select Settings File

Processor Architecture for AnyCPU Projects L4
85 Test Explorer Ctrl+E T
"4 Live Unit Testing Window Ctri+E, L

03 Options...




Chapter 3: Getting Creative with Creation Patterns

No images...



Chapter 4: Fortify Your Code With Structural Patterns

<<Interface>>

IComponent

+ SomeOperation()

Y
[
|
|

Decorator

+ Component: IComponent

+ SomeOperation()

ConcreteComponent

Properties Here

+ SomeOperation()

ConcreteDecoratorl

Properties Here (Additional State)

+ SomeOperation()

ConcreteDecorator2

+ SomeOperation()

+ SomeAdditionalOperation(

)

3

(<<Interface>> - ~—
IBicycle e i AbstraceBicycleDecorator (3]

T ModelName (f agﬂztl:ﬁg?nt:d&cyclez IBicycle

+ Year +Vear

+ SerialNumber -

+ Geometry I_ = :gzg%g::’;‘ber

ol + Suspension

# Goler I + Color

+ BuildStatus | + BuildStatus

? | + AbstractBicycleDecorator(Bicycle) _J

DocumentedBicycle J

Bicycle 12, - Printer: IDoCuUmentor _
(+ ModelName “IBuid0 "

+ Year

+ SerialNumber

+ Geometry

uspension
: gmgr <<Interface>>
+ BuildStatus ) 1Docummentor
+ PrintManual(

o

-

NotifyingBicycle

- NOtiF_i_e_r_: INOtiFie_r__

+ Buildo

=

<<Interface>>
INotifier

+ NOtify()
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H@ht (Main Program)
fo =
vV

WelderAttachmentApi e

Properties Here
+ Weldo
+ MoveToa(int, int, int)

RobotArtFacade

- WeldingApi
- BuffingApi

- GrabbingApi
+ Weldo

+ BUfFO

+Grabo /

MoveTo( cah provide
one Call that accesses
the movement methods
based on type.

+ SomeQtherSubgystemOperation300()

Extra operations we don't
heed are not exposed in the
facade.

Extra operations we don't heed
are not exposed in the facCade.

+ MoveTo(
|
————— —_—t———————
I FGrabbingADi oj
\|I Properties Here 1
BUFFingApi © + Grabo
+ SetLocation(int, int)
(Rroperties e SN + SomeQtherSubgystemOperationgo(
+ BUFFQ)
+ Position(Quaterhion)
+ gomeOtherSubsystemODeration#ooOJ
e

Extra operations we don't heed
are hot exposed in the faCade.




containg

Crank Set
(The whole diagram)

1

1. Bottom BraCket

2. Shaft

A

3. Large Small Chainring
Chainring (hot pictured)

(4. Crank Artns (One piece) )

(5 Lere @) @.wgnt Pe@



e

i
WindowsUpdate.log

- security
addins ServiceProfiles 2} winhlp32.exe
appcompat ServiceState || WMSysPrd.prx
apppatch servicing Rurite.exe
AppReadiness Setup
assembly ShellComponents
beastdvr ShellExperiences
Boot SKB Files are leaves
Branding SoftwareDistribution
CbsTemp Speech
Containers Speech_OneCore
csc System
Cursors System32
debug SystemApps
diagnostics SystemResources
DiagTrack SystemTemp
DigitalLocker SysWOWe4
en-US TAPL
GamebBarPrasacceitfiter  § Tasks Folders are containers that hold
Globalization Temp other containers and leaves
Help tracing
IdentityCRL twain_32
IME Vss
ImmersiveControlPanel Waas
INF Web
InputMethod WebManagement
L2Schemas WinSxS
LiveKernelReports
Logs
Micrasoft.NET
Migration
Minidump
ModemLogs
OCR
|| Offline Web Pages
Panther
Performance [}
PLA [ notepad.exe
PolicyDefinitions [%]NvContainerRecovery.bat
Prefetch || PFRO.Iog
PrintDialog 0
Provisioning
Registration
RemotePackages
rescache
Resouirces
SchCache %] twain_32.dll
schemas o] win.ini
1/93 Object(s) selected ~ 12/7/2019 3:14:52 AM  (Free 1.51 TB) [ ¥

CAWindows\

<<Interface>>

IComponent

Methods go here
Properties go here

Properties go here

Composite

Properties go here _children: Component

+ Run() + Add(c: Component)
+ Delete(c: Component)




Program

Properties go here

+

Main(args)

-

P
<<Ihterface>>
ICrankSetComponent

+ Weight
+ Price

?

BicycleComponent

- _Children: JList<Componhent>
+ Weight
Lol

+ DisplayWeight(
+ DisplayCost(

9

s l
G Pedal

rankArtn

LargeChainring

BottomBracket

r

CrankSet

Run: } []

1

SmallChainring |

X = & —

C:\Users\Bruce\AppData\Local\JetBrains\Toolbox\apps\Rider\ch-0\221.5591.20\plugins\dpa\DotFiles)\
JetBrains.DPA.Runner.exe --handle=5444 --backend-pid=25380 --detach-event-name=dpa.detach.5444 C

:/Users/Bruce/Projects/Real-World-Implementation-of-C-Design-Patterns/chapter-4/CompositeEx
/bin/Debug/neté.0/CompositeExample.

Composite E

Weights
BottomBracket weighs 284.834
Shaft weighs 82.03
LargeChainRing weighs 5
SmallChainRing weighs 52

CrankArm weighs 432.9

Pedal weighs 234.14
Pedal weighs 234.14

BottomBracket costs $11.51 USD
Shaft costs $19.55 USD
LargeChainRing costs 5 usD
SmallChainRing costs . usD
CrankArm costs $34.32
Pedal costs $11.32 USD
Pedal costs $11.32 USD

exe

mple



RoadBike MountainBike
A

RedRoadBike BlueRoadBike RedMountainBike BlueMountainBike

(Technically not a UML
symbol )

<<Interface>>

i Implementation
Abstraction plementatio

Properties go here d ’7 ;rotr:]er;u:(s; Be e
etho
SomeMethod()
x MethodB()
e MethodC()
A
I
RefinedAbstraction Concretelmplementation 5
Properties go here Properties go here
SomeOtherMethod() MethodA()
MethodB()
MethodC()




F<1nter{-‘ace>>
TFramePainter

+ Cyan w
+ Magenta

_Color: TrramePainter
Methods go here

%adBi ke
Properties Here

+ Yellow

| _+Black _
“Mixpaiee
PaintFrame()
ApplyTopCoat() J

MixPaint()
PatintFrame(
ApplyTopCoat() J




Chapter 5: Wrangling Problem Code by Applying Behavioral
Patterns

<<Interface>>

ICommand

+ Execute()

A
I
I
I
CommandA 4
- Receiver 3
- receiver
—~ -command .
- parameters Properties Here

+ Sender(ICommand)

+ CommandA(receiver, parameters) + Execute()

+ Execute()

+ DoBusinessLogic()

Client

~ = ~| Properties go here

Methods go here

AssemblyLineReceiver

f _robotoArmFacade: \
RobotArmFacade
] - NumberQOfAssemblyStations
= - Consistenty
Sender - Consistentz,

- command - Consistentlyf
"""""""""""""""""" = e tations:

+ Sender(ICommand) nggie%ti)gns[]a 1ORs
a PEecell ] [

I AssemblyLineReceiver(Robot
| W 1 ArmFacade)

+
= ( DoBusinessI ogic(IPaintableBi
BuildFrameCommand cycle)

- receiver
~>( - parameters
TRccconstructorss T
BuildFrameCommand(receiver, parameters)

+ Execute(}

[<<Interface>>
ICommand

+ Execute()

A

-

— — — — — — — — — — — — — —




|[Enumerator and
|[Enumerable classes
are part of the .NET
framework.

<<Interface>>

IEnumerator

+ Current

+ Reset()

+ MoveNext()
+ Dispose()

i
|
|

Concretelterator 3

- collection<T>
- state
+ Current

<<Interface>>
|Enumerable

+ GetEnumerator()

I

ConcreteCollection 4

+ MoveNext()
+ Reset()
+ Dispose()

+ <<constructor>> Concretelterator(ConcreteCollection)

Client

il

[<<Interface>>
IEnumerator

+ Current
+ MoveNext()
+ Dispose()

+ Reset()

L_FJL_J
|

Jeerator

f[ﬁ,.,

<«<Interface>>
IEnumerable

+ GetEnumerator(

i)
|

-
|

Jteratordggregate

EintJobIterator

- Collection<T>
- State
+ Current

+ MoveNext()
+ Dispose()
+Reset()

" ConcCretelterator(ConcreteCollection)

OrdersCollection

Properties Here
+ GetEnumerator()

BicycleQrder

(+ Customer: Customer )
+ Bicycle: TPaintableRicycle
"+ BicycieOrder(Customer,

Bicycle)

_—

(+ Orders:
List<BicycleQrder>

+ AddQrder(BicycleQrder)
+ GetEnumerator()

Customer

( + FirstName

+ LastName

+ CompanyName

+ Email

+ ShippingAddress
+ ShippingCity

+ ShippingGtate

+ ShippingZipCode

J




Run: P> u

C:\Users\Bruce\AppData\Local\JetBrains\Toolbox\apps\Rider\ch-6\221.5787.36\plugins\dpa\DotFiles\JetBrains.DPA.Runner.exe
entation-of-C-Design-Patterns/chapter-5/IteratorExample/bin/Debug/neté.8/IteratorExample.exe
Texas Turquoise
Alpine White
= Red River Shootout

'7' Amarillo Peacock
[y Amarillo Peacock @

£ Process finished with exit code 6.

Build succeeded with warnings at 4:(

P Git » Run % Debug = © Unit Tests & dotTrace Profiler © problems B Terminal  '® NuGet % Endpoints  © Services N\ Build

- observers: ISubscriber(] <<Interface>>
- state > I0bserver
+ Attach(lObserver) + Update(context)
+ Detach(IObserver) 4‘
+ Notify() |
|
|
[
ConcreteObserver
Properties go here
+ Update(context)
Client
[Logisticssubject
~subjects: 1LogisticsObserver(] <«<Interface>> ]
- BikesReadyForShipmentCount 1L ogisticsObserver
+ Attach(ILogtisticsObserver) -
T DetachLogisticsObserver HcIrdUIERIChp)
+ NotifyPickupAvailable() A

|
|
|
EXFedQbserver
‘Properties go here
+ GchedulePickup) |

=_




<<|nterface>>

IStrategy

Properties go here

Properties go here

+ Execute(parameters)
A

. Methods go here

+ Strategy: IStrategy

|
|
|
|
l
|
l
|
+ DoBehavior()

ConcreteStrategy

Properties go here
+ Execute(parameters)

Strategy.Execute( )k

Client <«<Interface>>
INavigationGtrategy
+ FindRoute(parameters):
INavigationRoute
— |
NavigationContext |
+ NavGtrategy: I
INavigationGtrategy
+ GtartNavigation() iy fm———— _ T _______ 3
. l | — '
TRoadNavigationStrategy J | MountaibNavigationGtrat
egy
operti
s | Properties Fere
2 — I + FindRoute(parameters
|

GravelNavigationGtrategy

Properties Here

- g
+ FindRoute(parameters) |

[<<Interface>> (.
.. avigationRoute
INavigationRoute <t — — — Navig R
- + RouteDetails
+ RouteDetails Desll




Chapter 6: Step Away from the IDE! Designing with Patterns
Before You Code




Wheelchair

+ ModelName
+ Year

+ SerialNumber
+ Frame

+ Seat

+ Wheels [ ]

+ Seat

+ Frame

+ SerialNumber
+ Year

+ ModelName

T

UnpoweredChair PoweredChair

+ LeftWheel + Battery
+ RightWheel + Motor
+ Casters + SteeringSystem

Methods?




<<Interface>>

IMobilityDevice

+ ModelName
+ Year
+ SerialNumber

o
|
|
|
|
|

Wheelchair

UnpoweredChair

PoweredChair

+ ModelName

A Cagsters + SerialNumber + Motor
+ Frame + SteeringSystem
Methods? i £
[}

PlanoWheelchair SportWheelchair AllTerrainMotorizedWheelchair

+ WheelCamberAngle + WheelCamberAngle

BicycleCreator J <«<Interface>>
_Properties go here T — - >{IBicycle
+ CreateProduct( + Build B

7
] |

[

DallasCreator AlpineCreator Bilcycle j
Properties g0 here Properties g0 here . Properties go here
+ CreateProducCtd - + CreateProduct( + Buildo

-

TRoadBike MountainBike j TRecumbent Eruiser j
Methods go here Properties g0 here Properties g0 here

Properties g0 here

Properties go here
Methods g0 here

Methods go here D

Methods go here

:




WheelchairSeat

+ BackHeight
+ Width
+ SeatThickness

‘F

MaverickSeat PlanoSeat

WheelchairFrame

+ CADFile

PlanoFrame MaverickFrame PowerChairFrame

MechanicalWheel

+ WheelThickness
+ Diameter
+ WorkingLoad

i

WheelchairWheel

+ Swivel




ElectricMotor

+ InputVoltage
+ Torque
+ IsPoweredOn: Boolean
+ TogglePower()
JAY

WheelchairMotor

SteeringMechanism

+ Axes: int

+ ActuatorStyle

+ VoltageRating

+ MountingStyle

+ SwitchFunction
+ Rotateleft()

+ RotateRight()

+ MoveForward()
+ MoveBackward()

SteeringJoystick




Battery

+ AmpHourRating
+ CurrentCharge

+ OutputWattage
+ ChargeBattery()

+ OutputVoltage

WheelchairBattery

TrackDriveSystem

+ TrackSize
+ RollerCount
+ DriveSproketDiameter

HighDriveTrackSystem




<<Interface>>
IWheelchairBuilder

+ Reset()

WheelchairBuilderDirector

- builder: IWheelchairBuilder

+ BuildFrame()
+ BuildWheels()
+ BuildSeat()

|
|
PlanoWheelchairBuilder

+ Make(type)

+ <<constructor>> WheelchairBuilderDirectory(IWheelchairBuilder)

MaverickWheelchairBuilder

PoweredWheelchairBuilder

+ Reset()

+ BuildFrame()

+ BuildFrame()

+ BuildWheels()

+ BuildSeat()

+ GetProduct() : PlanoWheelchair

+ Reset()

+ BuildFrame()

+ BuildFrame()

+ BuildWheels()

+ BuildSeat()

+ GetProduct() : MaverickWheelchair

+ Reset()

+ BuildFrame()

+ BuildFrame()

+ BuildWheels()

+ BuildSeat()

+ GetProduct() : TexasTank

v



<<Interface>> WheelchairBuilderDirector

IWheelchairBuilder

- builder: IWheelchairBuilder
+ Reset() - WheelchairBuilderDirectorSingleton
+ BuildFrame() + <<constructor>> WheelchairBuilderDirectory(IWheelchairBuilder)
+ BuildWheels() + Make(type)
+ BuildSeat() + GetInstance()
______ e
| | |
| I I
+ Reset() + Reset() + Reset()
+ BuildFrame() + BuildFrame() + BuildFrame()
+ BuildFrame() + BuildFrame() + BuildFrame()
+ BuildWheels() + BuildWheels() + BuildWheels()
+ BuildSeat() + BuildSeat() + BuildSeat()
+ GetProduct() : + GetProduct() : + GetProduct() : TexasTank
PlanoWheelchair SportWheelchair

I WAee/cAa/rl | Powered Chair |
[ o)
——{ Frame] —{ Frame |

Axle »——{'TraCK Ax|e|
——  (eft Wheel | — Left Track |

—— Right Wheel | L—{ Right Track |
— Front Cacter Accembly)

1 Anti-Tipping Assembly |

Left Cacter l

Left Caster

Right Cacter |

‘—r Ahtl’— 77,b,bm9 Affemé/y J
Left Cacter |

Right Cacter |

Right Caster |




WheelchairComponent

+ Weight
+ Price

+ Subcomponents : List <WheelchairComponent>

+ DisplayWeight()
+ DisplayCost()

WheelchairSeat

Properties go here

Properties go here

CasterAssembly

Properties go here

MechanicalWheel

Properties go here

Methods go here

Methods go here

Methods go here

Methods go here

ElectricMotor

Properties go here

Methods go here

WheelchairFrame

Properties go here

Battery

Properties go here

TrackDriveSystem

Properties go here

Methods go here

Methods go here

Methods go here

SteeringMechanism

Properties go here

Methods go here

WheelchairComponent

+ Weight

+ Price

+ Subcomponents : List <WheelchairComponent>
+ DisplayWeight()

+ DisplayCost()

WheelchairSeat

Properties go here
Methods go here

T

PlanoWheelchairSeat

Properties go here

Methods go here

SportChairSeat

Properties go here
Methods go here

Properties go here

Methods go here

A
The luxury
seat is

used on
the Texas
Tank




<<Interface>>
WheelchairBuilderDirector

IWheelchairBuilder
- _builder: IWheelchairBuilder
+ Reset()

+ BuildFrame() - _instance : WheelchairBuilderDirectorSingleton

+ BuildWheels() -+<'\;:i2?ttyr:g§or>> WheelchairBuilderDirectory(IWheelchairBuilder)
+ BuildSeat()

+ BuildComposite() + Getinstance()

PlanoWheelchairBuilder MaverickWheelchairBuilder PoweredWheelchairBuilder

+ Reset()
+ BuildFrame()

+ BuildWheels()

+ BuildSeat()

+ BuildComposite()

+ GetProduct() : PlanoWheelchair

+ Reset()
+ BuildFrame()

+ BuildWheels()

+ BuildSeat()

+ BuildComposite()

+ GetProduct() : MaverickWheelchair

+ Reset()
+ BuildFrame()

+ BuildWheels()

+ BuildSeat()

+ BuildComposite()

+ GetProduct() : TexasTank

<<Interface>>

Reuse exising interface
from bicycle project

IMobilityDevice

+ ModelName
+ Year

+ SerialNumber <<Interface>>

A IFramePainter
I
' + Cyan
+ Magenta
+ Yellow
+ ModelName + Black
+ Year + PaintColorName
+ SerialNumber + MixPaint()
+ Frame + PaintFrame()
+ FramePainter : IFramePainter + ApplyTopCoat()
+ Seat A

= ; |
This is our wheelchair |
design from earlier I

|

|
|
PlanoWheelchairPainter MaverickWheelchairPainter PoweredChairPainter

+ Cyan + Cyan + Cyan

+ Magenta + Magenta + Magenta

+ Yellow + Yellow + Yellow

+ Black + Black + Black

+ PaintColorName + PaintColorName + PaintColorName
+ MixPaint() + MixPaint() + MixPaint()

+ PaintFrame() + PaintFrame() + PaintFrame()

+ ApplyTopCoat() + ApplyTopCoat() + ApplyTopCoat()




<<Interface>>

IWheelchairBuilder WheelchairBuilderDirector

+ Reset() - _builder: IWheelchairBuilder

+ BuildFrame() - _instance : WheelchairBuilderDirectorSingleton

+ BuildWheels() - <<constructor>> WheelchairBuilderDirectory(IWheelchairBuilder)
+ BuildSeat() + Make(type)

+ BuildComposite() + Getlnstance()

+ BuildFramePainter()

+ Reset() + Reset() + Reset()

+ BuildFrame() + BuildFrame() + BuildFrame()

+ BuildWheels() + BuildWheels() + BuildWheels()

+ BuildSeat() + BuildSeat() + BuildSeat()

+ BuildComposite() + BuildComposite() + BuildComposite()

+ BuildFramePainter() + BuildFramePainter() + BuildFramePainter()

+ GetProduct() : PlanoWheelchair + GetProduct() : MaverickWheelchair + GetProduct() : TexasTank

MaverickWheelchairBuilder PoweredWheelchairBuilder

BumbleBikes.Manufacturing

AssemblyLineReceiver

- readonly _robotArmFacade - _command: ICommand

- readonly _assemblyStations: Quaternion(] + Sender(command: ICommand)
+ AssemblyLineReciever(RobotArmFacade) + DoCommand()

+ DoBusinessLogic(IManufacturable)

<<Interface>>

Refactor existing to take

IManufacturable instead of
|PaintedBicycle

ICommand

+ Execute()

BuildBicycleFrameCommand BuildWheelchairFrameCommand

+ Execute() + Execute()




<<Interface>>

IManufacturable

+ ModelName

+ Year

+ SerialNumber

+ ManufacturingStatus

A

+ ModelName

+ Year

+ SerialNumber

+ Frame

+ Seat

+ ManufacturingStatus

T

UnpoweredChair PoweredChair

+ RightWheel + Battery
+ Casters + Motor
+ LeftWheel + SteeringSystem

4 A

PlanoWheelchair MaverickWheelchair AllTerrainMotorizedWheelchair

+ WheelCamberAngle




Chapter 7: Nothing Left but the Typing: Implementing the
Wheelchair Project

WheelchairComponent

+ Weight

+ Price

+ Subcomponents : List
<WheelchairComponent>
+ DisplayWeight()

+ DisplayCost()

[}
WheeichairSeat CasterAssembly MechanicalWheel
Properties go here Properties go here Properties go here Properties go here
Methods go here Methods go here Methods go here Methods go here

ElectricMotor WheelchairFrame Battery TrackDriveSystem
Properties go here Properties go here Properties go here Properties go here
Methods go here Methods go here Methods go here Methods go here

SteeringMechanism

Properties go here
Methods go here

New Solution

.NET / .NET Core > Console Application
SEmEtySaliton Template author:  Microsoft
More Templates

NET /.NE Solution name: WheelchairProject
NE1 /.N

Class Library Project name: WheelchairProject
Console Application . . _
T Solution directory: F:\

Desktop Application
) Unit Test Project Put solution and project in the same directory

ASP.NET Core Web Applic... Create

Worker Service

Language:
Class Library Framework:
L plication Docker Support: Disabled
Desktop Application

> Unit Test Project Resulting project structure Project template info
ASP.NET Web Application

= ; eelchairProject.sin
Shared Project

Unity C

eelchairProject\<project files>

Library
Console Application

’ Unit Test Proj Create Cancel




<<Interface>>

IManufacturable

+ ModelName

+ Year

+ SerialNumber

+ ManufacturingStatus

iy
|
|
|

Wheelchair

UnpoweredChair

+ ModelName PoweredChair
+ RightWheel + Year + Batte
+ Casters + SerialNumber &
+ Motor
Methods? + Frame e e
+ LeftWheel + Seat .
A + ManufacturingStatus

AllTerrainMotorizedWheelchair

PlanoWheelchair SportWheelchair

+ WheelCamberAngle + WheelCamberAngle

WheelchairComponent

+ Weight

+ Price

+ Subcomponents : List
<WheelchairComponent>
+ DisplayWeight()

+ DisplayCost()

[}
WheelchairSeat CasterAssembly MechanicalWheel
Properties go here Properties go here Properties go here Properties go here
Methods go here Methods go here Methods go here Methods go here

ElectricMotor WheelichairFrame Battery TrackDriveSystem
Properties go here Properties go here Properties go here Properties go here
Methods go here Methods go here Methods go here Methods go here

SteeringMechanism

Properties go here
Methods go here




[ Wheelchair l

—l Axle I

[Powered Chair]

— (eft Wheel |
Bk Whedl)

‘_FFf'oht C’acter Afgeh"éy]

Left Cacter |

Frame

—{ Frame |
L—iTraCk Axle

———[ Left T raCkJ

L—{ Right Track |

Right Cacter |

v ¢ WheelchairProject

> &% Dependencies

L Anti-Tipping Assembly |

Left Caster_J

Right Caster |

v [ WheelchairComponents

C# Axle.cs

C# CasterAssembly.cs

C# MechanicalWheel.cs

C# WheelchairComponent.cs

C# WheelchairFrame.cs

C# WheelchairSeat.cs
C# IManufacturable.cs

C# Program.cs

C# UnpoweredChair.cs

C# Wheelchair.cs

C# WheelchairComponent.cs




<<Interface>>

IWheelchairBuilder WheelchairBuilderDirector
+ Reset() - builder: IWheelchairBuilder
+ BuildFrame() + <<constructor>> WheelchairBuilderDirectory(IWheelchairBuilder)
+ BuildWheels() + Make(type)
+ BuildSeat()

PlanoWheelchairBuilder MaverickWheelchairBuilder PoweredWheelchairBuilder

+ Reset() + Reset() + Reset()

+ BuildFrame() + BuildFrame() + BuildFrame()

+ BuildFrame() + BuildFrame() + BuildFrame()

+ BuildWheels() + BuildWheels() + BuildWheels()

+ BuildSeat() + BuildSeat() + BuildSeat()

+ GetProduct() : PlanoWheelchair + GetProduct() : MaverickWheelchair + GetProduct() : TexasTank

PlanoWheelchairBuilder : IWheelchairBuilder
@ Implement missing members

@ Delegate implementation of 'IWheelchairBuilder' to new field

‘\ Create derived type

J"\ To internal

J"\ Default constructor

#, Create another part of the type
‘\ To record

"\ Add <inheritdoc />

"1 Class ‘PlanoWheelchairBuilder' implements interface (click to navigate)

A Type Hierarchy
® Navigate To...
4) Refactor This...

o Inspect This...

»3 Generate Code... Alt+Insert
_Wheelchair = ew PLano'.'JheeLChall‘U,‘




v [ WheelchairComponents

v [ Axles
C# Axle.cs
C# StandardAxle.cs
] Casters
C# CasterAssembly.cs
C# PlanoCasterAssembly.cs
] Frames
C# PlanoWheelchairFrame.cs
C# WheelchairFrame.cs
v [ Seats
C# PlanoSeat.cs
C# WheelchairSeat.cs
[ Wheels
C# CasterWheel.cs
C# MechanicalWheel.cs
C# StandardWheel.cs

C# WheelchairComponent.cs




Chapter 8: Now You Know Some Patterns. What Next?

<<Interface>>
Prototype

Properties go here ethod Renfield
+ Clone() : Prototype

p

ConcretePrototype

- SomePrivateProperty

+ <<constructor>> ConcretePrototype(prototype)
+ Clone() : Prototype




HalfInchPowerWrench 1

+ Properties go here

This is "the client”

+ Attach(HalflInchSocket)

Bicycle 1

+ Frame

+ Handlebars
+ Seat

+ PaintJob

+ Brakes

+ Groupset

+ Pedals

+ Wheels

+ Tires

+ Build()

This object takes up 16K
of memory. Phoebe wants
1M, so the total memory
footprint is ~16 GB.

"

<<Interface>>
ISocketWrenchAdapter

+ AttachSocket(HalfInchPowerWrench)

A
i

SocketWrenchAdapter 3 ThreeEighthsIinchSocket 4

- Adaptee : ThreeEighthsinchSocket

—=>

Properties go here

+ AttachSocket(HalflnchPowerWrench)

+ AttachToWrench(ThreeEighthsWrench)

o D
There's logic in here to perform the conversion

Bicycle 2

+ PaintJob

BicycleFlyweightCommonState 3

+ Handlebars
+ Seat
+ Brakes

+ Frame
+ Build()

This object takes up 2K of
memory. Phoebe wants
1M, so the total memory

footprint is ~2 GB.

Instead of 16 GB, the
flyweight takes just over 2 GB!
We can run 8X more objects

with the same memory!

+ Groupset
+ Wheels
+ Tires

+ Pedals

The extrinsic state takes up 14K,
but the values are all the same
for each Bicycle, so we create one
instance and share it for all 1M.

That’s totally fly!



] ; Frame
Begin Inspection g ; Frame OK?
Inspection

Handlebar Handlebar OK?
Inspection

Drivetrain

: Drivetrain OK?
Inspection

Brake

) Brakes OK?
Inspection

Seat
Inspection

Yes
A4
Inspection Pass Inspection Fail

<<Interface>>

Seat OK?

IHandler

+ Next(handler : IHandler)
+ Handle(request)

A
|

- next: IHandler

+ Next(handler: IHandler)
+ Handle(request)

A
FramelnspectionHandler HandlebarlnspectionHandler
+ Next(handler: IHandler) + Next(handler: IHandler)
+ Handle(request) + Handle(request)

SeatlnspectionHandler DriveTraininspectionHandler WheelsInspectionHandler

+ Next(handler: IHandler) + Next(handler: I[Handler) + Next(handler: IHandler)
+ Handle(request) + Handle(request) + Handle(request)

BrakeslnspectionHandler TiresInspectionHandler

+ Next(handler: IHandler) + Next(handler: IHandler)
+ Handle(request) + Handle(request)




USRobots.UniversalRoboticSDK
<<Interface>>

IPainterService

+ InitializePaintSystem() BigSlowButVeryUsefulPaintService

A
Properties go here

+ |nitializeSystem()

PaintServiceProxy

- Service : BigSlowButVeryUsefulPaintService
+ <<constructor>> PaintServiceProxy(service : BigSlowButVeryUsefulPaintService)
+ InitializePaintSystem()

InitializePaintSystem() calls InitializeSystem in the

BigSlowButVeryUsefulPaintService class

<<Interface>>

Colleague
IMediator

Properties go here
Methods go here + Notify(sender)

7 p

Colleaguel Colleague2 Colleague3 Colleagued

- Colleaguel

- Colleague2

- Colleague3

- Colleague4d
e + Notify(sender)
+ ReactWith1()
+ ReactWith2()
+ ReactWith3()
+ ReactWith4()

In this case the DocumentEditor class is the
Originator

e T T T T T T e _i
[
: Caretaker
- Originator : DocumentEditor

[ - St | — - Stat l
| il > e I - History : List<Memento>

+ Save() : Memento - Memento(state) |
[ w Loadtn GetS + TakeSnapshot()
: gadiMements ) =heidiolel : + RestoreLastMemento()




<<Interface>>

IState

+ Idle()

+ Patrol()

+ CloseDistance()
+ Attack()

Is Victim Visible?

Yes

CloseDistance

—

Is Victim Close Enough?

Context 2

- state

_______________________________ F—————=

I
! © ]
PatrolState CloseDistanceState

I
|
IdleState

+ Idle()
+ Patrol()

+ Attack()

+ <<constructor>> Context(initialState : IState)
+ ChangeState(state : IState)

+ CloseDistance()

AttackState

- Context - Context - Context - Context

+ SetContext(context) + SetContext(context) + SetContext(context) + SetContext(context)
+ Idle() + Idle() + Idle() + Idle()

+ Patrol() + Patrol() + Patrol() + Patrol()

+ CloseDistance() + CloseDistance() + CloseDistance() + CloseDistance()

+ Attack() + Attack() + Attack() + Attack()




AbstractAlgorithmClass 1

Properties go here
+ TemplateMethod()
+ AlgorithmStepd()
+ AlgorithmStep2()
+ AlgorithmStep3()
+ AlgorithmStep4()
+ AlgorithmStep5()

I

ConcreteAlgorithmVersionl

; ConcreteAlgorithmVersion2
Properties go here
+ AlgorithmStep() Properties go here
+ AlgorithmStep2() e + AlgorithmStep1()
+ AlgorithmStep3() + AlgorithmStep3()
+ AlgorithmStep4() + AlgorithmStep5()
+ AlgorithmStep5()

<<Interface>>
<<Interface>>

IVisitor

|IElement —

+ Visit(element : Element1)
+ Visit(element : Element2)
+ Visit(element : Element3)

+ Accept(visitor: IVisitor)

Element1

Properties go here
Accept(visitor : IVisitor)

+ Visit(element: Element1)
+ Visit(element: Element2)
+ Visit(element: Element3)

Element2

Properties go here
Accept(visitor : IVisitor)

Element3

Properties go here
Accept(visitor : IVisitor)




Appendix 1: A Brief Review of OOP Principles in C#
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WHY 2, DAHLING,
YOU LOOK RADIANT!

protected
Caller's Location public internal protected internal private protected private

Inside the class E E E E IZI E

Subclass (same assembly)

Subclass (different assembly)

|
Different Class (same assembly) E
|
®

® N N -
® Kl ® [
® ® N

M
®
®
®

® ® | ® ®

Different Class (different assembly)



Zombie Implements:

IFight
IEatHumans

AncientTerror Implements:
IRun

IFight

IEatHumans

HelplessVictim Implements:
IRun

4

HouseCat Implements:

IRun
IEatHumans

Visual Studio 2022

Open recent Get started

or files that you open will show up

VL Clone a repository
= tory ke Gatriub o

Studio, any prejects, foldess,

ﬁf Open a project or solution

B5 Open alocal folder

2
@ Create a new project

Create a new project rem——

2l project types

Alllanguages

Recent project templates

templates will be & Console App
Ex A project for creating a command-fine application that can run on JNET on Windows,

Lint and macOS

displaye:
Windows  Console

o linux  macos

ets NET or INET Stand

o Angold  Unux  macos  Windows Library

ests that can run on NET Core on Windows,

Unux  macos  Windows  Test

App

ViusiBesic  Linue  macOS  Windows

brary

Clas

o




This is a C# console app

EC" onsole App
A project for creating a command-line application that can run on .NET on Windows,
Linux and macOS

(@ Linux macOS Windows Console

This is a Visual Basic console app

ﬁ* {onsole App
project for creating a command-line application that can run on .NET on Windows,
Linux and macOS

Visual Basic Linux macOS Windows Console

This is a F# console app

EF” Yonsole App
A project for creating a command-line application that can run on .NET on Windows,
Linux and macOS

sl Create a new project Comd

Recent project templates

ed templates will be




Configure your new project

Console App € Unux  macos  Windows  Console

Project name
[ BicycleConsolespgl
Location

CUsers\bruce\sourcelrepos
Solution name ©
BicydeSolution
] b st it st it e sty

Additional information

Console App ¢*  Unux  ma0S  Windows  Console
Framework @

[NET 6.2 (Long-term suppor)
[] Do nat use top-fevel statements ©

0 Fle Edt View Gt Project Buld Debug Test Anabze Tools FExtensions Window Help | Search (CiieQ) P BicycieSolution Signin R - 8 X
E-EE - Db - Ay -/ B BigleConsclerpp - D f - B B Ml ETE R0 & tveshre B
[rogun.s - - IR -8 s “ex
icycleConsoleApp - 3 ¥ Af o-s80 b 4=
1z 14 |// see https://aka.ms/new-console-template for more information Search Solution Explorer (Ctie?) p-
2 Console.WriteLine("Hello, World!"); R Solution project)
b 26 Dependencies
€5 Program.cs

Solution Explores | G Changes
Properties R E

100% - & @ Noissues found L 4 W1 el S CRIF

Output s s s 5 e - . T —— s— = s— s— - Ex
‘Show output from: MIE-S




0g Fie

s W-EEE - - Db - AyCU
g [Programcs = X What's New?
§ B BicycleConsoleApp.
& 1o /7 See
2 Console.WriteLine("Hello,
3
0% - © Noissues found ¥~

G Vew Gt Pojc Buld Debug ot Awbe Tools Gatensons Wndow Help
-1 P BiydeConsolepp - D 6 - BB 51, hath

Search (CtrisQ)

world!");

for more information

P Bicyciesolution

Ra =

T
RAWNA
E |

Default ~i
Class. G ftems.
nterce o tems
Component Class. € tems
/ADO.NET Entity Data Model €2 tems
pphcston Configurstion e o tems
Application Manifest File (Windows Only) Colems.
‘Assembly Information File C# hems
Btmap Fie o ems

0Q File Edt View Gt Project Buld Debug Test Amalyze Tools Extensions Window Help  Search (Ctil-Q)
- BW-SEE - - Debug - AnyCPU | P BicydeConsoleppp - D ¢f - BB F1.. '
g Progamcs & X WhatsNew?
§  E3BicycleConsoleApp J— |
L] 1¢ // See https://aka.ms/new-con; AddNewkem - BicycleConsoleApp
2 Console.WriteLine("Hello, WOr! 4 s Sortby:
3
4 Caems D
o — L
Dats
el — -0
b Web
b Online g
—
i
5 g
0% &  © Nolssues touna P [
Output 4
Show output froms -l = 9
00 Fie Bt Viw Gt Pojt Buld Debug et Ambze ook Ectemsions Window Hep | Sewch(ChieQ)
©- @-SEE V- - dhw - Ayo -1 B BicydleConsoletpp = D> ¢ - BB F .o F
g (Gastas @ X Programcs What's New?
§ B BicycleConsoleApp - | % BicycleConsolepp.Class1
£} 19 = System;
2 System.Collections.Generic
3 ing System.Ling; Add a new project
4 ng System.Text;
5 System.Threading.Tasks; Recent project templates
6
7 snamespace BicycleConsoleApp B Comsoieep .
8
9 = internal class Classl
10 {
11 }
12 }
13

100% - &§ @ Noissuesfound

| e
R ~
[[ctass tibrary <
Allanguages - Alplatiorms - Alprjecttypes
[ e
L NETSant
v Androld | Unuc  macos  Windows  Lbrry
gy Sty
SV prcec fo crating e vy thtargets NET o ETSandard
ViusiBusic  Android Lo macOS  Windows by
3 VIPF Clss Library
= A project for creating a class orary that argets » NETWPF Application
o Windows Deskop Lsvay
WP Class Library

=3

VisuaiBask  Windows  Desktop  Library

Class Library (NET Framencrk)
Apreject for creating a C¥ class brary (i)

Ubrary

]

o Windows

A project for creating a class Wbrary that targets & NET WPF Apglication

« oD

D4

[sotsionbxplonr oo < x]
AP 0-sB6 [vW 4=

Search Solution Explorer ) p-

[ Solution BicycleSolution’ (1 of 1 project)

B —
Wi Build

Rebuild

Clean.

View 3

Analyze and Code Cleanup {

Pack

Publish...

L3

Scope o This
New Sclution Explores View.

£t Project File

CuteShifteA

ShifteAlteA | @ Manage NuGet Packages..

a

Clesr ot

%

1

w1

3]

a1

AteEnter

Sgnin R =R
(& Lveshare B

- o
-+ Af 0-sB0 b 4]
- | Sarch Slution Explorer (i)
“Biyclesaution’ (1 o 1 pojec)
b 26 Dependencies
o Progumes

p-

Solution Explorer | Git Changes
ax

BicycleConscleApp.csproy
CUsersibruce\sourcehrepos\Bic

Project Foider CAUsers\bruce\soureelreporiBic

File Name
Neme of the project file.

Solution Explores | Gt Changes

Properties ~ax
BicycleSolution Soltian Properties .
B
@ misc
Name) BicycieSolution
Active config DebuglAny CPU
Desciption
Path CAlbsen\brucelsourcelrepontBicye
Statup projct



Project  Buld  Debug Tet Analze Toos Fxtensions Window  Help " P BicycleSolution 8 x
Debug ~ AnyCPU P SicycleConsolerpp - B 5. R < B
§ ) . - gBicyclelibrary. Class1 2 T+ ey e
name > BicycleLibrary = . p
{ R Solution BicycleSolution’ (2 of 2 projects
5 1 Reference M. 7 x 4 [ BicycleComoleApp
3 = publi : b 26 Dependes
y H 4 Projects - " » b ce Ci
o c# Progiam.cs
5 Solution Narme N
tame: 4 B Bicydlelibrary
6 Sicyclel icyclelibrary
= ¥ b Shared Projects — Syt b &8 Dependencies
} boce
b com
b Browse
-ax
=N
Browse. oK Concal
© Ho issues touna ¥ w1 o1 s o
0 Fie it Gt Project Bulld Debug Test  Analyze tow  Help + P BicycleSolution Signin R - =l X
B-eBEE Debug - AnyCPU 5- B 5 R < e Share
= BicycleLibrary -1%9] ry.Class1 - + AP o--0H
14" =namespace BicycleLibrary A P
2 t [ Solution BicycleSolution’ {2 of 2 projects)
R - L + [ BicyleConsoleApp
3 = public clas S b 26 Dependencie
4 { b C® Classlcs

C= Progiam.cs
4l Bicyclelibrary
b

Dependencies

o o

Qo

Propeties -ax
Bicydlelibrary Projec 3
El
& Misc
File Name
Name of the project i
© Hossues ¥~ w1 el S e
0Q Fie fdt View Gt Project Buld Debug Tet Anabze Tools FExtensions Window  Help ° P BicyceSolution Sguin R 8 x
® - B-sBE 9 Debug - AnyCPU P BicycleConsoleApp G- B 5. WE == R 9 ®
WhatsNewt  Clasles  Classles - “ax
5 BicycleConsoleApp - -I* s@6 [u- ,=
Iz 1 v ) e
2 using BicycleLibrary; [ Solution BicycleSolution
3 4 [ BicydeConsoleApp
4@| var test = new Classi(); s
5 ConsQ M Micro: Studio Debug Console o x R
6 c 4 [ Bicyclelibrary
Properies vax
& ©Mons w4 s s
put
how o Debu
DiLyCrELONSULEAp) R AU LUGUET . ULL - SKAPPEU 10,
‘BicycleConsoleApp.exe® (CoreCLR: clrhost): \Users\bruce\source\repos\BicycleSolution\BicycleConsoleApp\bin\Debug\net6.0\BicycleLibrary.d11l

*BicycleConsoleApp.exe® (CoreCLR: clrhost): :\Program Files\dotnet\shared\Microsoft.NETCore.App\6.0.8\System.Collections.Concurrent.dll’. Sk
*BicycleConsoleApp.exe’ (CoreCLR: clrhost): Loaded 'C:\Program Files\dotnet\shared\Microsoft.NETCore.App\6.0.8\System.Text.Encoding.Extensions.dll".
The program '[12392] BicycleConsoleApp.exe’ has exited with code 8 (0x9).




el

Best match

- Apps.

| rsvmxnz\

’ Bl Command Prompt

. ¥ @ Nodejs command prompt

Settings

ter

ter

J‘.‘ {4 Terminal settings

Search the web

Terminal - see web

minal list

minal list cast

Terminal

¥ Powershell

PowerShell 7.2
Copyright (c) Microsoft Corporation.

https://aka.ms/powershell
Type 'help' to get help.

PS C:\Users\bruce> dotnet new sln BicycleSolution
The template "Solution File" was created successfully.

PS C:\Users\bruce> cd .\BicycleSolution\
PS C:\Users\bruce\BicycleSolution> dir

Directory: C:\Users\bruce\BicycleSolution

AT 9/3/2022 1:01 PM

PS C:\Users\bruce\BicycleSolution> |

442 BicycleSolution.sln

X«




Copyright (c) Microsoft Corporation.

https://aka.ms/powershell
Type 'help' to get help.

PS C:\Users\bruce> dotnet new sln BicycleSolution
The template "Solution File" was created successfully.

PS C:\Users\bruce> cd .\BicycleSolution\
PS C:\Users\bruce\BicycleSolution> dir

Directory: C:\Users\bruce\BicycleSolution

-a-—— 9/3/2022 1:01 PM 442 BicycleSolution.sln

PS C:\Users\bruce\BicycleSolution> dotnet new console BicycleConsoleApp
The template "Console App" was created successfully.

Processing post-creation actions...

Running 'dotnet restore' on C:\Users\bruce\BicycleSolution\BicycleConsoleApp\BicycleConsoleApp.csproj. ..

Determining projects to restore...
Restored C:\Users\bruce\BicycleSolution\BicycleConsoleApp\BicycleConsoleApp.csproj (in 110 ms).
Restore succeeded.

PS C:\Users\bruce\BicycleSolution>

¥ Powershell

https://aka.ms/powershell
Type 'help' to get help.

PS C:\Users\bruce> dotnet new sln BicycleSolution
The template "Solution File" was created successfully.

PS C:\Users\bruce> cd .\BicycleSolution\
PS C:\Users\bruce\BicycleSolution> dir

Directory: C:\Users\bruce\BicycleSolution

-a-—- 9/3/2022 1:01 PM 442 BicycleSolution.sln

PS C:\Users\bruce\BicycleSolution> dotnet new console BicycleConsoleApp
The template "Console App" was created successfully.

Processing post-creation actions...

Running 'dotnet restore' on C:\Users\bruce\BicycleSolution\BicycleConsoleApp\BicycleConsoleApp.csproj...

Determining projects to restore...
Restored C:\Users\bruce\BicycleSolution\BicycleConsoleApp\BicycleConsoleApp.csproj (in 110 ms).
Restore succeeded.

PS C:\Users\bruce\BicycleSolution> dotnet sln add .\BicycleConsoleApp\BicycleConsoleApp.csproj
Project ‘BicycleConsoleApp\BicycleConsoleApp.csproj' added to the solution.
PS C:\Users\bruce\BicycleSolution>

¥ Powershell

Determining projects to restore...
Restored C:\Users\bruce\BicycleSolution\BicycleConsoleApp\BicycleConsoleApp.csproj (in 110 ms).
Restore succeeded.

PS C:\Users\bruce\BicycleSolution> dotnet sln add .\BicycleConsoleApp\BicycleConsoleApp.csproj
Project ‘BicycleConsoleApp\BicycleConsoleApp.csproj' added to the solution.

PS C:\Users\bruce\BicycleSolution> dotnet new classlib BicyclelLibrary

The template "Class Library" was created successfully.

Processing post-creation actions...

Running 'dotnet restore' on C:\Users\bruce\BicycleSolution\BicycleLibrary\BicyclelLibrary.csproj...
Determining projects to restore...
Restored C:\Users\bruce\BicycleSolution\BicyclelLibrary\BicycleLibrary.csproj (in 78 ms).

Restore succeeded.

PS C:\Users\bruce\BicycleSolution> dir

Directory: C:\Users\bruce\BicycleSolution

9/3/2022 1:02 PM BicycleConsoleApp
9/3/2022 1:04 PM Bicyclelibrary
9/3/2022 1:04 PM 1028 BicycleSolution.sln

PS C:\Users\bruce\BicycleSolution>




Do you trust the authors of the files in this folder?

Code provides featurss that may automatically execute files in thas folder
f you don't trust the authors of these files, we recommend 1o continue in
restncted mode as the files may be malious. See our docs to learm more
C:\users\bruce\BicycleSolution

Trust the authors of all files in the parent folder ‘bruce’

Yes, | trust the authors No, | don't trust the authors

Trust folder and enable all features Browse folder in restricted mode

%) File Edit Selection View Go Run Terminal Help Extension: C# - BicycleSolution - Visua! Studio Code.

XTENSONS MARKETPLCE W D) EE - Edension: C= X

@idms-dotnettools.csharp

C# iz

e " . 743 595
@ Vil aih o it c# B Microsoft | b 17434466 | ok Hr £ (395)
@ Microsoft o & C# for Visual Studio Code (powered by OmniSharp).
st coormenme J e V| @

This extension is enabled

.

g8
‘I Details  Festurs Contributions  Changelog  Runtime Status

- C# for Visual Studio Code (powered by OmniSharp)

Categories

Welcome to the C# extension for Visuzl Studio Codel This extension provides the following features inside VS Code: Otogges
Progrsmmming Longngs) | ik
« Lghtwsignt development toss for T Care.
Grest C= sciting suppert inciuding Syntax Highichting, InteliSense, Go to Defintion, Find Al References,etc
Debugging support for .NET Core (CoreCLR). NOTE: Moro debugging is not supported. Desktop CLR debugging Rasalias
nas imited support.
 Support for projactison and csproj projects an Windows, macOS 2nd Linue.

Srippets

Marketplace
Repository

The C# extension s powered by Omnisharp.
Get Started Writing C# in VS Code

« Documentation

o Video Tutorial compifing with NET Core
Using .NET 6 builds of OmniSharp

Starting with C# extension version 1.24.0, there is now an option to use build of Omnisharp that runs on the NET 6 SOK.
This build reuires that the NET 6 SOK be installed and does nat use Visual Studio MSBuild tools or Mono. It only
supports newer & projects that are dotnet build Uni and other Full Framework

projects are not supported.

To use the INET 6 build, set omnisharp.usetioderahiet to teue in your VS Code settings and restart Omisharp. °

Note about using .NET Core 3.1.4xx SDKs

W9

% File Edit Selection View Go Run Terminal Help BicycleSolution - Visual Studio Code = X

@ EXPLORER

v BICYCLESOLUTION

Vv BicycleConsoleApp ‘
> obj
M BicycleCc

w File

New Folder

C# Program. . .

_ s Reveal in File Explorer Shift+Alt+R

Vv BicycleLibr
> obj

N BicycleLit

Open in Integrated Terminal

Find in Folder... Shift+Alt+F
€ Classl.cs
BicycleSolt Gist CtrleX
Copy Ctrl+C
Copy Path Shift+Alt+C
Copy Relative Path Ctrl+K Ctrl+Shift+C
Rename F2
Delete Delete

> OUTLINE




% File Edit Selection View Go Run Terminal

@ EXPLORER

V BICYCLESOLUTION

Vv BicycleConsoleApp

> obj

N BicycleConsoleApp.csproj
€ Classl.cs

Cr Program.cs
Vv BicycleLibrary

> obj

N BicycleLibrary.csproj

C* Classl.cs

BicycleSolution.sin

> OUTLINE

¥ File Edit Selection View Go Run Terminal

@ EXPLORER

Vv BICYCLESOLUTION
Vv BicycleConsoleApp
> obj
N BicycleConsoleApp.csproj
Cr Classl.cs
C* Program.cs
Vv BicycleLibrary
> obj
N BicycleLibrary.csproj
C Classl.cs
BicycleSolution.sin

> OUTLINE

% File Edit Selection View Go Run Terminal

@ EXPLORER

Command Palette...

\ BICYCLESOLUTION Open View..
Vv BicycleConsoleA
> obj Appearance
N BicycleConsole, Editor Layout
C Classl.cs
C# Program.cs Explorer
v BicycleLibrary Search
> obj SCM
N BicycleLibrary.c RUR
€ Classl.cs X
Extensions
BicycleSolution.s
Problems
Output

Debug Console

Terminal h

Word Wrap

v/ Show Minimaj
Ll > ouTuiNe inimap

Help Class1.cs - BicycleSolution - Visual Studio Code

C Classl.cs X

BicycleLibrary > C€¢ ClassT.cs > ..
1 namespace BicyclelLibrary;
0 references
2 public class Classl

3 A
0 references
4 public string SayHello()
5 {
6 return "Hello from the Bicycle Library!";
7 }
8 }
s |

Ln9,Col1 Spaces:4 UTF-8 withBOM CRLF

Help Program.cs - BicycleSolution - Visual Studio Code

C# Program.cs X

BicycleConsoleApp > € Program.cs
1 | using System;

using BicyclelLibrary;

var test = new Classl();
Console.WriteLine(test.SayHello());

a vk wN

Ln6,Col1 Spaces:4 UTF-8 withBOM CRLF

Help Program.cs - BicycleSolution - Visual Studio Code
Ctrl+Shift+P
p > € Program.cs
System;
> [Bicyclelibrary;

st = new Classl();

CHIESHItELE 2.WritelLine(test.SayHello());
Ctrl+Shift+F
Ctrl+Shift+G
Ctrl+Shift+D

Ctrl+Shift+X

Ctrl+Shift+M
Ctrl+Shift+U
Ctrl+Shift+Y

Ctrl+*

Alt+Z

Ln6,Col 1 Spaces:4 UTF-8 withBOM CRLF

et & Q



% File Edit Selection View Go Run Terminal Help Program.cs - BicycleSolution - Visual Studio Code

@ EXPLORER € Program.cs X 0] o
BicycleConsoleApp > € Program.cs

v BICYCLESOLUTION

v BicycleConsoleApp 1 using System;

S 2 using BicycleLibrary;

> obj 3

e o 5 4 var test = new Classi(); r
= plcycle-onsolenpp.csproj 5  Console.WriteLine(test.SayHello());

€ Classl.cs 6

C# Program.cs

V BicycleLibrary
Bpwsh +~ @ ~ X

> bin

5 PROBLEMS QUTPUT DEBUG CONSOLE TERMINAL
> obj .
N BicycleLibrary.csproj Powershell 7.2.6

€ Classl.cs Copyright (c) Microsoft Corporation.

= BicycleSolution.sin
https://aka.ms/powershell

Type 'help' to get help.
PS C:\Users\bruce\BicycleSolution> dotnet run --project .\BicycleConsoleApp\BicycleConsoleApp.c
sproj

Hello from the Bicycle Library!
PS C:\Users\bruce\BicycleSolution> I

il > ouTLINE b
Ln6,Col 1 Spaces:4 UTF-8 withBOM CRLF

B Wekcome to JetBrans Ruder

JetBrains Rider
;222

Welcome to JetBrains Rider

Create 2 new project 1o sartfrom scratch.
Open existing project from disk or vession control.

T

I Wekome o JtBrams der

B Newsohsion
Q NET/ NET Core  Console Application
7 Empty Soution 2 )

© ASP.NET Core Web Applic...
& Worker Service
NET Framework
ClassLibrary
Console Application
47 Desktop Application
« Unit Test Project
ConsoleAppT\ConsoleAppl.sin
 ConsoleAppT\ConsoleAppT\< project iles>

HE®<OB



@@ fle fdt View Navgate Code Refactor Buld Run Tests Tooks VCS Window Help  HicycsSolution

& 5 P VersionControl | Q Search everywhere  Shift4Shift A v
5 & soution ¥ @D I F & — c#pogams X
aq a 1 71 See https://oka.ns/r for more inf
-, 2
- Console.WriteLine("Hello, World!*);
Add Eisting Item.. AresaifteA
Cifpro, @ Manage NuGet Packages
T Scratches a Unload Project
Reload Project
A\ Build Selected Projects.
P Run BicydeConsoleApp’  Ctri+Alt+F5 D i
& D launchSettingsison File
Hore REVDR ? | D runtimecontigtemplatejson Fle
P Run Unit Test CireT,R
& Publish. IE] Resources (res)
Advanced Build Actions. > | e
Show LocalHistory # NewScatch Fle  Cirl+Alt+Shit+Insert
. #; Directory
Refactor This.. CrleShiftsR
% Inspect Code... i HIML Fie
Reformatand Cleanvp..  Crleps7 | JSON e
& XML File
H Lt > | 7 rame
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Appendix 2: A Primer on the Unified Modeling Language
(UML)

Properties:

Center: 7,2

Radius: 200px
LineWidth: 1px

Line Color: #000000
FillColor: #231F20

Circle

+ Center

+ Radius

+ LineWidth
+ LineColor
+ FillColor
+ Draw()

+ Resize()

Access Modifiers

+ This is public
- This is private
# This is protected

+ LineWidth
+ LineColor
+ FillColor
+ Draw()

+ Resize()

+ Center
+ Radius




+ ThingOnTheScreen : Shape + LineWidth
+ GetCircle() : Circle + LineColor
+ FillColor
+ Draw()
+ Resize()

+ Center
+ Radius

+ ThingOnTheScreen : Shape

+ <<constructor>> Image(type, size)
+ GetCircle() : Circle

Properties go here

Methods go here

i

Properties go here
Methods go here

<<Interface>>
IPerson

+ FirstName
+ LastName
+ SayName()

<<Enumeration>>

DaysOfWeek

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday




Person

AwesomeThirdPartyLibrary AwesomeThirdPartyLibrary

Properties go here
Methods go here

Properties go here

Methods go here

Properties go here
Methods go here

Properties go here

Methods go here

Properties go here
Methods go here

+ Engine : Engine
+ HoodOrnament : HoodOrnament

!

HoodOrnament

Properties go here Properties go here

Methods go here Methods go here




Driver

+ Engine : Engine
+ HoodOrnament : HoodOrnament

Properties go here

Methods go here

SpaceShip

Properties go here
Methods go here

Inventoryltem

Properties go here
Methods go here

Passenger

Properties go here
Methods go here

ElectricalSocket

Properties go here
Methods go here

ElectricalSocket

Properties go here
Methods go here )

This is a note about the

ElectricalSocket class

Properties go here
Methods go here

EletricalPlug

Properties go here
Methods go here

EletricalPlug

Properties go here
Methods go here




I Inputvottage E

¥ LaMmWheel: Mechanicalithee!
+ Rightiheel. MechanicaWheel + Weignt
+Price

1 8u;

mpcngats:
eelchuirConponent
+ Displayieighil}

+ DisplayCosti)

+ LoftCastor. MechanicaiWheel
+RightCaster: Mochanica Yireel

+ MovsForvardi)

[ ason 4 Ovtpitwatiags -)—m
+Malor Pesiriciole

| gattery: Ssucery o urirgShislos:
+ StozingSystem: L
Steeringhiecnanism

+ fen fourRaling

Vihooicnaic
+ Workingload

= MadelNarme,

IFramePainter

roWheelcha i ider

= Painir
= fpplyTopCesilf)

' STerraintiotcrizediWheeler

-memborhamo
Cyan +Ggn
+ Magenta + Magenta
n +Yellow + Yellow
1 lisaet) ” EuldSeennglojstokit + ek ]
+ Buldrran o Instarbarer + MixPinti} < WPaintii
+ Buldpaticl; + BuldCampoariel) + PaintFra
+ Buldihesls) + GetProduci(y AllTers2 < Molorizedthes chair + ApplyTapCosti)
+ BuldSeti) E
+ BuildCompesite)

i
+ GeProducti: Spori¥hesichair

- _command: icommang

ICommand}

+ SubstribellSubscibe:
= DoGommandi) P e o

+ ShodulsPickupi

Properties go here
Methods go here

Properties go here
Methods go here

oS

Properties go here Properties go here
Methods go here Methods go here

Properties go here
Methods go here




Properties go here
Methods go here

ClassA

Properties go here

Methods go here

2

Properties go here

Properties go here

Methods go here

Methods go here

ClassA

Properties go here
Methods go here

Properties go here
Methods go here

iﬂ>

Properties go here
Methods go here

ClassA

Properties go here

Properties go here

Methods go here

Methods go here

Properties go here

Methods go here

iw

Properties go here

Methods go here

Properties go here

Methods go here




