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Topics

 Advanced Language Features

 Delegates

 Generics

 Lambda Expressions

 Extension Methods

 LINQ

 Design Patterns

 Abstraction

 Dependency Injection

 Tools

 ReSharper



Our Goal? Eliminate Duplication.

 Don't Repeat Yourself 

(The DRY Principle)

 Every piece of knowledge 

must have a single, 

unambiguous, authoritative 

representation within a 

system.





Helper Methods… 









Delegates… 



What is a Delegate?

 A pointer to a function, which can be…

 Assigned to variables

 Passed as arguments

 Invoked through a variable reference







Generic Delegate Classes

 Action – no parameters, no return value.

 Action<T> – one parameter, no return value.

 Action<T1, T2> – two parameters, no return value.

 Action<T1, T2, T3> – three parameters, no return value.

 Etc…

 Func<TResult> – no parameters, return value of the specified type.

 Func<T, TResult> – one parameter, return value of the specified type.

 Func<T1, T2, TResult> – two parameters, return value of the specified type.

 Func<T1, T2, T3, TResult> – three parameters, return value of the specified type.

 Etc…











Extension Methods… 















Generics… 







Using LINQ with the AutoCAD API



Using LINQ with the AutoCAD API

 A very basic LINQ example

 Could also be written as



How Do the Following Declarations Differ?



IEnumerable and IEnumerable<T>

 IEnumerable is defined as follows:

 IEnumerable<T> extends IEnumerable as follows:



IEnumerator and IEnumerator<T>

 IEnumerator is defined as follows:

 IEnumerator<T> extends IEnumerator as follow`s:



Some AutoCAD Classes that Implement 

IEnumerable

 SymbolTable (base class for all symbol tables)

 AttributeCollection
 BlockTableRecord
 ObjectIdCollection
 SelectionSet
 DBDictionary

The Current property of the IEnumerator returns an 

ObjectId.

















Abstraction and Dependency Injection



Why is Abstraction Important?

 The Problem

 Classes often contain dependencies on other classes to do their 

work.

 If a class makes assumptions about how its dependent classes 

are implemented, the class becomes difficult to reuse in 

combination with other components.

 Such classes are also very difficult to unit test because they 

cannot be isolated from their dependencies.



Why is Abstraction Important?

 The Solution

 Establish a common set of protocols by which classes interact, 

separately from the classes themselves.

 Promotes the use of software design patterns (particularly 

dependency injection) that result in code that is more testable, 

extensible, maintainable, scalable, and reusable.
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Business Logic
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Software Engineering Principles

 Separation of Concerns – This class is now only responsible 

for the specific job it was designed to do.

 Abstraction – By using interfaces, we have established a set 

of protocols by which the components interact, separately 

from the classes themselves.

 Inversion of Control – The class has relinquished control of 

the creation and initialization of its dependencies.

 Dependency Injection – This pattern is based on Inversion of 

Control, and describes the way in which an object obtains 

references to its dependencies.



Application Architecture

AutoCAD
Main Plug-in 

Code (Bootstrapper)

AutoCAD Specific 

Logic
Business Logic

AcDbMgd.dll

AcCoreMgd.dll
AcMgd.dll
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User Interface

Concrete 

Dependencies
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Etc…
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No dependency on AutoCAD API
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Domain Objects

Implements

AcCoreConsole.exe

Unit Tests



Example Code
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