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Course Objectives

Name classes, methods 

and variables 

meaningfully
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Write more cohesive, 

focused methods and 

classes

Utilize unit tests to 

support refactoring 

towards clean code

Learn how to use 

dependency injection to 

create more flexible apps
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Confession: I have written bad code

• Professionally

• In many languages:

• LISP

• VBA/VB6

• VB.NET

• C#

• Java

• Ruby

• Javascript

• I still write bad code, but I’m getting better at:

• Recognizing it when I do

• Doing something about it 

http://beamiller.wikia.com/wiki/Confessions_of_a_Shopaholic

CODE



I'm not a great programmer; 

I'm just a good programmer 

with great habits. 

― Kent Beck

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Why is Bad Code…bad?

• Bad code works BUT

• Lacks unit tests

• Is hard to read

• Is hard to reason about

• Is hard to maintain

• Tries to do too much

• Uses confusing names

• Relies on magic numbers/strings

• Is poorly formatted

You have to work extra hard to work with bad code—over and over again.



Why is Clean Code better?

• Clean code works AND

• Has unit tests

• Is easy to read

• Is easy to reason about

• Is easy to maintain

• Is easy to extend

• Is easy to understand several weeks, 

months or years(!) from now
https://blog.linkedin.com/2012/08/01/inday-games



Any fool can write code that a 

computer can understand. 

Good programmers write code 

that humans can understand.

― Martin Fowler

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Naming – Classes, Methods, Variables

• Reveal intent

• Avoid disinformation

• Avoid “magic” numbers and strings 

• Use longer, descriptive names vs short, cryptic names

• Avoid single letter names

• Pronounceable

• Avoid “Hungarian notation” prefixes

• Nouns for classes

• Verb/verb phrases for methods



Naming – Reveal Intent/Avoid Disinformation

if(valid(numbersDoubledSum(doubler(numSeperator(userInput))),
numberSum(numSeperator(userInput))) != false)
{

//do something
}

/**
* Checks to see if a credit card number is valid.
* <p>Rule 1: Double every 2nd digit from right to left, starting with second digit from right
* If doubling the digit results in two-digit number, add the two digits to get a
* single digit number.</p>
* <p>Rule 2: Add together all the resulting single digit numbers from Rule 1.</p>
* <p>Rule 3: Add every other digit from right to left starting from the right-most digit.</p>
* <p>Rule 4: Sum the result from step 2 and step 3.
* If the result is divisible by 10, card number is valid, otherwise it is invalid.</p>
**/



Naming – Reveal Intent

public class CreditCardValidator {
public CreditCardValidator(long ccNumber)
{

_ccNumber = ccNumber;
}
public ArrayList<Integer> getDigits() {...}
public int getOddDigitsCheckSum(ArrayList<Integer> digits) { ... }

public int getEvenDigitsCheckSum(ArrayList<Integer> digits) { ... }

public boolean isValid()
{

ArrayList<Integer> digits = getDigits();
int oddCheckSum = getOddDigitsCheckSum(digits);
int evenCheckSum = getEvenDigitsCheckSum(digits);

int checkSum = (oddCheckSum + evenCheckSum);
int remainder = checkSum % 10;
return remainder == 0;

}
}

if(valid(numbersDoubledSum(doubler(numSeperator(userInput))),
numberSum(numSeperator(userInput))) != false)
{ //do something }



Naming – Pronounceable and Descriptive

Using tr As Transaction = db.TransactionManager.StartTransaction
'Do stuff
tr.Commit()

End Using

Using tran As Transaction = db.TransactionManager.StartTransaction
'Do stuff
tran.Commit()

End Using

Using transaction As Transaction = db.TransactionManager.StartTransaction
'Do stuff
transaction.Commit()

End Using



Naming – Avoid Identifying Object Type in Name

TextBox txtFirstName;
TextBox txtLastName;
ComboBox cboDepartments;

IList<Employee> employeeList;

TextBox firstName;
TextBox lastName;
ComboBox departments;

IList<Employee> employees;



(setvar "osmode" 512) ;set near on
(setq "osmode" 29) ;set end+center+node+quadrant on

Naming – “Magic” Numbers and Strings

(setvar "osmode" 512)
(setq "osmode" 29)

(setq END_SNAP 1
MID_SNAP 2
CENTER_SNAP 4
NODE_SNAP 8
QUADRANT_SNAP 16)

(setq "osmode" (+ END_SNAP CENTER_SNAP NODE_SNAP QUADRANT_SNAP))



(cond ((and (= block "CS-2")(< 8.1 (distof cadworxalpha 4)))
(alert "Not suggested for this size pipe!")))

(setq NOT_SUGGESTED_MSG "Not suggested for this size pipe!")
(cond ((and (= block "CS-2")(< 8.1 (distof cadworxalpha 4)))
(alert NOT_SUGGESTED_MSG)))

Naming – “Magic” Numbers and Strings



Classes

• Can I describe its purpose in 25 words or less, without using: if, 

and, or, but?

• Should be short

• Use nouns for names

• SOLID: https://en.wikipedia.org/wiki/SOLID

• Single responsibility principle (SRP)—single reason to change

• Open/closed principle—open for extension, closed for modification

• Liskov substitution principle—if S is subtype of T, T and S should be 

interchangeable

• Interface segregation principle—smaller interfaces are better

• Dependency inversion principle—code to abstractions

https://en.wikipedia.org/wiki/SOLID


Classes – Short, Single Responsibility

public class CreditCardValidator {
public CreditCardValidator(long ccNumber)
{

_ccNumber = ccNumber;
}
public ArrayList<Integer> getDigits() {...}

public int getOddDigitsCheckSum(ArrayList<Integer> digits) { ... }

public int getEvenDigitsCheckSum(ArrayList<Integer> digits) { ... }

public boolean isValid() { ... }

public double getBalance() { ... }

public void makePayment() { ... }
}



Functions (aka Methods)
• Use verb-y names: Getxxx, Setxxx, Isxxx, Hasxxx, 

DrawLine

• Short and do one thing

• 5-10 lines!

• Command or Query (not both)

• Declare variables close to where used

• Avoid nested conditionals

• Decomplicate Conditionals



• 25 declared variables

• Uncle Bob’s recommendation 

for maximum method length?

• 20 lines

Functions – Short and Do One Thing



Functions – Declare Variables Close to Usage



If you can’t fit your code onto a 

powerpoint slide, it’s too long.

― Ben Rand

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Functions - Avoid Nesting Conditionals
else
{

if (lookupItems != null)
{

object match = null;
match = ((IList<LookupItem>)lookupItems).Where(x => x.DisplayName == inputValue).FirstOrDefault();
if (match == null)
{

match = ((IList<DataDictionary>)lookupItems).Where(x => x.Name == inputValue).FirstOrDefault();
if (match == null)
{

MessageBoxService.ShowMessage("Invalid input. You must enter a valid item on the list.");
return;

}
}

inputValue = ((DomainObject)match).ID.ToString();
}
Type t = focusedColumn.FieldType;
string typeName = ReflectionTools.GetFriendlyTypeName(t);
foreach (var item in items)
{

switch (typeName)
{

case "System.DateTime":
case "System.Nullable<System.DateTime>":

DateTime dateVal;
if (DateTime.TryParse(inputValue, out dateVal))

ReflectionTools.SetValue(item, focusedColumn.FieldName, dateVal);
break;



Functions – Command or Query (not both)

public bool SetUserName(string userName)
{

UserName = userName;
return true;

}

public void SetUserName(string userName)
{

UserName = userName;
}

public bool HasUserName()
{

return !string.IsNullOrEmpty(UserName);
}

Command: Does something

Query: Returns something



Functions – Decomplicate Conditionals

public bool DoStringsMatch(string source, string target)
{

if (source == target)
{

return true;
}
else
{

return false;
}

}

public bool DoStringsMatch(string source, string target)
{

return source == target;
}



Functions - Avoid Unnecessary Complexity

if(someCondition == false) if(!someCondition)

if(someCondition != false) if(!someCondition == false)



Demo 1: CleanCodeLayer

• Single Responsibility Principle

• Do one thing and do it well

• Interface Segregation Principle

• Keep interfaces small and specific to the problem

• Dependency Inversion Principle

• Code to Abstractions, not Concrete Implementations

• Dependencies should come from outside the class



Demo 1: Original Form with too many Responsibilities

private void Ok_Click(object sender, EventArgs e)
{

string layerName = (string)Layers.SelectedItem;
if (!string.IsNullOrEmpty(layerName))
{

var doc = AcadApplication.DocumentManager.MdiActiveDocument;
var db = doc.Database;        
using (var transaction = doc.TransactionManager.StartTransaction())
{

var layerTable = 
(LayerTable)transaction.GetObject(db.LayerTableId, OpenMode.ForRead);

if (layerTable.Has(layerName))
{

var layer = transaction.GetObject(layerTable[layerName], 
OpenMode.ForRead);

db.Clayer = layer.ObjectId;

}
transaction.Commit();

}
}

}
}

public partial class LayerSelector : Form
{
public LayerSelector()
{

InitializeComponent();
}

private void LayerSelector_Load(object sender, EventArgs e)
{

var layers = new List<string>();
var doc = AcadApplication.DocumentManager.MdiActiveDocument;
var db = doc.Database;

using (var transaction = doc.TransactionManager.StartTransaction())
{

var layerTable = (LayerTable)transaction.GetObject(db.LayerTableId, 
OpenMode.ForRead);

foreach (var layerId in layerTable)
{

var layer = (LayerTableRecord)transaction.GetObject(layerId, 
OpenMode.ForRead);

layers.Add(layer.Name);
}

}

Layers.DataSource = layers;
}

1. Display list of layers for 

user to select.

2. Extract list of layers 

from active drawing.

3. Set the current layer to 

selected layer



Demo 1: Program to Abstraction (interface)

public interface ILayerProvider
{

IList<string> GetLayers();
}

public partial class LayerSelectorClean : Form
{

ILayerProvider _layerProvider;
public LayerSelectorClean(ILayerProvider layerProvider)
{

InitializeComponent();
_layerProvider = layerProvider;

}

private void LayerSelectorClean_Load(object sender, EventArgs e)
{

Layers.DataSource = _layerProvider.GetLayers();
}

public string SelectedLayer => (string)Layers.SelectedItem;
}

Display list of layers for 

user to select.



Demo 1: Implement ILayerProvider

class InMemoryLayerProvider : ILayerProvider
{

public IList<string> GetLayers()
{

return new List<string>
{

"C-ALGN-ROAD-BRNG",
"C-ALGN-ROAD-CURV",
"C-ALGN-SSWR-GEOM",
"C-ALGN-SSWR-TEXT"

};
}

}

Create a list of layers.



class ActiveDrawingLayerProvider : ILayerProvider
{

public IList<string> GetLayers()
{

var doc = AcadApplication.DocumentManager.MdiActiveDocument;
var db = doc.Database;

var layers = new List<string>();
using (var transaction = doc.TransactionManager.StartTransaction())
{

var layerTable = (LayerTable)transaction
.GetObject(db.LayerTableId, OpenMode.ForRead);

foreach (var layerId in layerTable)
{

var layer = (LayerTableRecord)transaction
.GetObject(layerId, OpenMode.ForRead);

layers.Add(layer.Name);
}

}

return layers;
}

}

Demo 1: Implement ILayerProvider

Extract a list of layers 

from the Active Drawing.



[CommandMethod("SETLAYER2")]
public void SetLayer2()
{

var form = new LayerSelectorClean(new InMemoryLayerProvider());
if(form.ShowDialog() == DialogResult.OK)
{

SetCurrentLayer(form.SelectedLayer);
}

}

[CommandMethod("SETLAYER3")]
public void SetLayer3()
{

var form = new LayerSelectorClean(new ActiveDrawingLayerProvider());
if(form.ShowDialog() == DialogResult.OK)
{

SetCurrentLayer(form.SelectedLayer);    
}

}

Demo 1: New Commands

Sets the current layer. 

(extracted from OK_Click)



Formatting
• Indentation

• Spacing and line length



Formatting - Indentation

var rows=prompt("How many rows for your multiplication t

able?"); var cols=prompt("How many columns for your mult

iplication table?"); if(rows=="" || rows==null) rows=10; if(col

s=="" || cols==null) cols=10; createTable(rows, cols); functio

n createTable(rows, cols){var j=1; var output="<table border

='1' width='500' cellspacing='0'cellpadding='5'>"; for(i=1;i

<=rows;i++){output=output + "<tr>"; while(j<=cols){outpu

t=output + "<td>" + i*j + "</td>"; j=j+1;}output=output +

"</tr"; j=1;}output=output + "</table>"; document.write(o

utput);}



var rows = prompt("How many rows for your multiplication table?");

var cols = prompt("How many columns for your multiplication table?");

if(rows == "" || rows == null)

rows = 10;

if(cols == "" || cols == null)

cols = 10;

createTable(rows, cols);

function createTable(rows, cols)

{

var output = "<table border='1' width='500' cellspacing='0' cellpadding='5'>";

var i = 1;

var j = 1;

for(i = 1;i <= rows;i++)

{

output = output + "<tr>";

while(j <= cols)

{

output = output + "<td>" + i * j + "</td>";

j = j+1;

}

output = output + "</tr>";

j = 1;

}

output = output + "</table>";

document.write(output);

}



namespace CleanCode
{

class LayerService
{
public IEnumerable<string> GetLayers()
{
if(condition == true)
{
//do something

}
return layers;

}
}

}

namespace CleanCode {
class LayerService {
public IEnumerable<string> GetLayers() {
if(condition == true) {

//do something
}
return layers;

}
}

}



Formatting –Line Length

public void AvoidLongHorizontalLines()
{

var employees = new List<Employee>();
var emps = employees.Where(e => e.FirstName.StartsWith("B")).OrderBy(e => e.FirstName).ThenBy(e => e.LastName).Select(e => $"{e.LastName}, {e.FirstName}");

}

public void AvoidLongHorizontalLines()
{

var employees = new List<Employee>();
var emps = employees

.Where(e => e.FirstName.StartsWith("B"))

.OrderBy(e => e.FirstName)

.ThenBy(e => e.LastName)

.Select(e => $"{e.LastName}, {e.FirstName}");
}



public void Draw()
{

Editor editor = Application.DocumentManager.MdiActiveDocument.Editor;
Document document = Application.DocumentManager.MdiActiveDocument;
Database database = Application.DocumentManager.MdiActiveDocument.Database;
PromptPointOptions startPointOptions = new PromptPointOptions("Pick start point: ");
PromptPointResult pointResult = editor.GetPoint(startPointOptions);
if (pointResult.Status != PromptStatus.OK) return;
Point3d startPoint = pointResult.Value;
PromptPointOptions endPointOptions = new PromptPointOptions("Pick end point:");
endPointOptions.BasePoint = startPoint;
pointResult = editor.GetPoint(endPointOptions);
if (pointResult.Status != PromptStatus.OK) return;
Point3d endPoint = pointResult.Value;
using (Transaction transaction = document.TransactionManager.StartTransaction())
{

BlockTable blockTable = (BlockTable)transaction.GetObject(database.BlockTableId, OpenMode.ForRead);
BlockTableRecord modelSpace = (BlockTableRecord)transaction.GetObject(blockTable[BlockTableRecord.ModelSpace], OpenMode.ForRead);
Line line = new Line(startPoint, endPoint);
modelSpace.AppendEntity(line);
transaction.AddNewlyCreatedDBObject(line, true);
transaction.Commit();

}
}

Formatting – Spacing and Line Length

4,391 word 

sentence



public void Draw()
{

Document document = Application.DocumentManager.MdiActiveDocument;
Editor editor = doc.Editor;
Database database = doc.Database;

PromptPointOptions startPointOptions = new PromptPointOptions("Pick start point: ");
PromptPointResult pointResult = editor.GetPoint(startPointOptions);
if (pointResult.Status != PromptStatus.OK)

return;

Point3d startPoint = pointResult.Value;
PromptPointOptions endPointOptions = new PromptPointOptions("Pick end point:");
endPointOptions.BasePoint = startPoint;
pointResult = editor.GetPoint(endPointOptions);
if (pointResult.Status != PromptStatus.OK)

return;

Point3d endPoint = pointResult.Value;
using (Transaction transaction = document.TransactionManager.StartTransaction())
{

BlockTable blockTable = (BlockTable)transaction.GetObject(database.BlockTableId, OpenMode.ForRead);
BlockTableRecord modelSpace = (BlockTableRecord)transaction.GetObject(blockTable[BlockTableRecord.ModelSpace], OpenMode.ForRead);

Line line = new Line(startPoint, endPoint);
modelSpace.AppendEntity(line);

transaction.AddNewlyCreatedDBObject(line, true);
transaction.Commit();

}
}



Comments
• Need to be maintained

• Explain sections of code (refactor and rename?)

• Versioning information

• Zombie code

• TODO and Regions



Comments are, at best, 

a necessary evil.

― Robert C. Martin

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Comments – Need to be Maintained

(setvar "osmode" 512) ;set near on
(setq "osmode" 29) ;set end+center+node+quadrant on

/// <summary>
/// Represents a grid with rows and columns.
/// </summary>
/// <param name="startPoint"></param>
/// <param name="numRows"></param>
/// <param name="numCols"></param>
public Grid(Point3d startPoint, int numRows, int numCols, double spacing)
{

//do something
}



Comments – Explanation (refactor and rename?)

//only do this if we’re on the home page of the site
if (window.location.pathname == "/") {
//do something

}

function isHomePage(){
return window.location.pathname == "/";

}

if (isHomePage()) {
//do something

}



Comments – Versioning Information

//2019-10-09 - Modified by Ben

//v1.0 First version!

//v1.1 Added comments

Source Control history

Source Control “Blame”



Comments – Zombie Code

Use Source 

Control

Code

This code is still in 

my project in Oct 

2019!!

And was 

commented out in 

June 2019



Deleted code is debugged code.

― Jeff Sickel

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Comments – TODOs often become clutter



Comments – Regions (what are you hiding?)

Zombie code: 

Died 02/28/2019

Too many 

responsibilities?

Is this comment helping? 

Better name for field?



One of my most productive 

days was throwing away 

1000 lines of code.

― Ken Thompson

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Unit Tests
• Organization: Arrange, Act, Assert

• Keep tests clean

• readability!

• Tests are part of our code, too

• Single concept per test

• One assertion per test

• F.I.R.S.T.:

• Fast

• Independent

• Repeatable

• Self-validating

• Thorough/Timely



Unit Tests – Test Driven Design (TDD)

Three Laws of TDD => Thou Shalt NOT:

1. Write production code until you have written a failing unit test.

2. Write more of a unit test than is sufficient to fail, and not compiling is failing.

3. Write more production code than is sufficient to pass the currently failing test.

--From Clean Code: A Handbook of Agile Software Craftsmanship, Robert C. Martin

TDD Tutorial:

https://blog.coryfoy.com/2006/08/tdd-bowling-game-part-1/

https://blog.coryfoy.com/2006/08/tdd-bowling-game-part-2/

https://blog.coryfoy.com/2006/08/tdd-bowling-game-part-1/
https://blog.coryfoy.com/2006/08/tdd-bowling-game-part-2/


Debugging is twice as hard as 

writing the code in the first 

place. Therefore, if you write 

the code as cleverly as 

possible, you are, by definition, 

not smart enough to debug it.

― Brian W. Kernighan
https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Demo 2: Unit Testing CleanCodeLayer

• Unit Testing

• Nunit

• Moq

• Refactoring

• Often leads to more flexible code



Demo 2: Adding a Project for Unit Tests

Class Library (.NET Framework)

Project Reference to 

CleanCodeLayer

NuGet Package: Moq

NuGet Packages: NUnit and 

NUnit3TestAdapter



Demo 2: Test 1 - Instantiation
using CleanCodeLayer;
using Moq;
using NUnit.Framework;
using System;
using System.Collections.Generic;
using System.Linq;

namespace CleanCodeLayerTests
{

[TestFixture]
public class LayerSelectorCleanTests
{

[Test]
public void Instantiate()
{

//Arrange
ILayerProvider provider = new InMemoryLayerProvider();
//Act
var sut = new LayerSelectorClean(provider);
//Assert
Assert.IsNotNull(sut);

}
}

}

Required using statements



Demo 2: Using Test Runner



Demo 2: Interaction with ILayerProvider?

private void LayerSelectorClean_Load(object sender, EventArgs e)
{

Layers.DataSource = _provider.GetLayers();
}



Demo 2: Creating a “shim” class to aid testing

class ShimLayerSelectorClean : LayerSelectorClean
{

public ShimLayerSelectorClean(ILayerProvider provider) : base(provider)
{ }

public void CallLoad()
{

base.OnLoad(EventArgs.Empty);
}

public void CallClick()
{

Ok_Click(Ok, EventArgs.Empty);
}

public ListBox LayersAccessor => base.Layers;
}

LayerSelectorClean:

• Change Ok_Click to protected

• Change Layers listbox to protected



Demo 2: Test 2 – Verifying interaction with mocked 

dependencies

[Test]
public void Calls_ILayerProvider_GetLayers()
{

//Arrange
Mock<ILayerProvider> mockProvider = new Mock<ILayerProvider>();
var sut = new ShimLayerSelectorClean(mockProvider.Object);
//Act
sut.CallLoad();

//Assert
mockProvider.Verify(x => x.GetLayers(), Times.Once);

}



Demo 2: Using a SetUp method

Mock<ILayerProvider> _mockProvider;
ShimLayerSelectorClean _sut;
[SetUp]
public void Setup()
{

_mockProvider = new Mock<ILayerProvider>();

var data = new List<string> { "A", "B", "C" };    
_mockProvider.Setup(x => x.GetLayers()).Returns(data);

_sut = new ShimLayerSelectorClean(_mockProvider.Object);
}



Demo 2: Test 3 – Testing that Layers are loaded

[Test]
public void GetLayers_From_ILayerProvider()
{

//Arrange
var expected = 3;
//Act
_sut.CallLoad();
//Assert
var actual = _sut.LayersAccessor.Items.Count;
Assert.That(actual, Is.EqualTo(expected));

}



Demo 2: Test 4 – Get Selected Layer Name

//In LayerSelectorClean
public string SelectedLayer => (string)Layers.SelectedItem;
public IEnumerable<string> AllLayers => Layers.Items.Cast<string>();

//In LayerSelectorCleanTests
[Test]
public void Can_Get_Layer_Name_From_SelectedLayer()
{

var expected = "B";
_sut.CallLoad();

_sut.LayersAccessor.SelectedIndex = 1;
var actual = _sut.SelectedLayer;

Assert.That(actual, Is.EqualTo(expected));
}



Demo 2: Test 5 – Integration Testing With “Real” Provider

[Test]
[Category("Integration")]
public void GetLayers_From_InMemoryProvider()
{

var expected = 4;
var provider = new InMemoryLayerProvider();
var sut = new ShimLayerSelectorClean(provider);
sut.CallLoad();

var actual = sut.LayersAccessor;

Assert.That(actual.Items.Count, Is.EqualTo(expected));
Assert.That(actual.Items[0], Is.EqualTo("C-ALGN-ROAD-BRNG"));

}



Demo 2: Adding new interfaces to support injecting commands

public interface ILayerSelectorCommand
{

Func<ILayerSelector, object> GetProperty { get; set; }
void Execute(object parameter);

}

public interface ILayerSelector
{

string SelectedLayer { get; }
IEnumerable<string> AllLayers { get; }

}



Demo 2: Updating LayerSelectorClean

public partial class LayerSelectorClean : Form, ILayerSelector
{

ILayerProvider _provider;
ILayerSelectorCommand _command;

public LayerSelectorClean(ILayerProvider provider, ILayerSelectorCommand command)
{

InitializeComponent();
_provider = provider;
_command = command;

}

protected void Ok_Click(object sender, EventArgs e)
{

var parameter = _command.GetProperty(this);
_command.Execute(parameter);

}



Demo 2: Update ShimLayerSelectorClean and Unit Tests

public ShimLayerSelectorClean(ILayerProvider provider, ILayerSelectorCommand command)
: base(provider, command)

private Mock<ILayerProvider> _mockProvider;
private Mock<ILayerSelectorCommand> _mockCommand;
private ShimLayerSelectorClean _sut;
[SetUp]
public void Setup()
{

...
_mockCommand = new Mock<ILayerSelectorCommand>();
_sut = new ShimLayerSelectorClean(_mockProvider.Object, _mockCommand.Object);

}



Demo 2: Test 6 – Verifying OK click executes command

[Test]
public void Calls_ICommand_Execute_On_OkClick()
{

_sut.CallClick();

_mockCommand.Verify(x => x.Execute(It.IsAny<string>()), Times.Once);
}



Demo 2: Updating Setup method to setup mocked command

[SetUp]
public void Setup()
{

...
_mockCommand = new Mock<ILayerSelectorCommand>();
_mockCommand.Setup(x => x.GetProperty).Returns(x => x.SelectedLayer);
_sut = new ShimLayerSelectorClean(_mockProvider.Object, _mockCommand.Object);

}



Demo 2: CurrentLayerCommand

public class CurrentLayerCommand : ILayerSelectorCommand
{

public CurrentLayerCommand()
{

GetProperty = x => x.SelectedLayer;
}

public Func<ILayerSelector, object> GetProperty { get; set; }

public void Execute(object parameter)
{

var layerName = (string)parameter;
Active.UsingTransaction(transaction =>
{

var layerTable = (LayerTable)transaction
.GetObject(Active.Database.LayerTableId, OpenMode.ForRead);

LayerTableRecord layer;
if (layerTable.Has(layerName))
{

layer = (LayerTableRecord)transaction
.GetObject(layerTable[layerName], OpenMode.ForRead);

}
else
{

layer = new LayerTableRecord { Name = layerName };

layerTable.UpgradeOpen();
layerTable.Add(layer);
transaction.AddNewlyCreatedDBObject(layer, true);

}

Active.Database.Clayer = layer.ObjectId;
});

}
}



Demo 2: LayersToEditorCommand

class LayersToEditorCommand : ILayerSelectorCommand
{

public Func<ILayerSelector, object> GetProperty { get; set; }
public LayersToEditorCommand()
{

GetProperty = x => x.AllLayers;
}

public void Execute(object parameter)
{

var layers = (IEnumerable<string>)parameter;

foreach (var layer in layers)
{

Active.Editor.WriteMessage($"\n{layer}");
}

}
}



Demo 2: Payoff… “Composable” programming

[CommandMethod("SETLAYER2")]
public void SetLayer2()
{

var form = new LayerSelectorClean(new InMemoryLayerProvider(),
new CurrentLayerCommand());

form.ShowDialog();
}

[CommandMethod("SETLAYER3")]
public void SetLayer3()
{

var form = new LayerSelectorClean(new ActiveDrawingLayerProvider(),
new CurrentLayerCommand());

form.ShowDialog();
}

[CommandMethod("SETLAYER4")]
public void SetLayer4()
{

var form = new LayerSelectorClean(new ActiveDrawingLayerProvider(),
new LayersToEditorCommand());

form.ShowDialog();
}



Always code as if the guy who 

ends up maintaining your code 

will be a violent psychopath 

who knows where you live.

--Martin Golding

https://matrix.fandom.com/wiki/File:Matrix_Code.gif



Recommended Reading
• Clean Code: A Handbook of Agile Software Craftsmanship, Robert C. Martin

• Working Effectively with Legacy Code, Michael C. Feathers

• Dependency Injection in .NET, Mark Seeman

• Head First Design Patterns, Eric Freeman

• The Art of Unit Testing: With Examples in .NET, Roy Osherove

• Design Patterns: Elements of Reusable Object-Oriented Software, Erich 

Gamma, et al.

• The Pragmatic Programmer: From Journeyman to Master, Andy Hunt

• Refactoring: Improving the Design of Existing Code, Martin Fowler

• Code Complete, Steve McConnell



Contact Me
• Email: ben@leadensky.com

• Twitter: @leadensky

• LinkedIn: www.linkedin.com/in/leadensky

Previous Courses at AU:

• [2018] AS197578-L: Data Mining in AutoCAD with Data Extraction

• [2018] SD195561: Control Your Code: Introduction to Source Control for Programmers and CAD Managers

• [2018] SD226637: Clean Code: Tips for Writing Clear and Concise Code

• [2017] Data Mining, Control Your Code (similar to 2018)

• [2016] Data Mining (similar to 2018)

• [2015] SD10672: Exploring Entity Framework for AutoCAD Development – And Beyond

Pluralsight Course

• https://www.pluralsight.com/courses/autocad-extracting-data-drawings
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