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ÁRichard Parker (twitter: @rikp) 

Á.NET developer 

ÁSpecialising in web apps + cloud 

ÁLove tech! 

 



Á.NET Framework (from 20,000ft) 

ÁWhy do we have it? 

ÁWhat problems does it try to solve? 

ÁWhat does the architecture look like? 
 

ÁDemos 
ÁQ&A 
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Á#ÏÄÅ ȣ 

Áhad to target a specific environment 

Á×ÁÓÎȭÔ ÒÅ-usable across platforms 

Áerrors could easily crash the system 

Á0ÌÕÓ ȣ 

ÁWriting code to target different platforms = tough 

ÁVery repetitive 
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ÁConsistent OOP environment 
ÁEnvironment must: 

ÁMinimise deployment and version conflicts 

ÁPromote safe execution of code 

ÁEliminate performance issues of 
interpreted/scripted environments 

ÁProvide consistent experience across widely 
varying types of applications (Web/Win/Mob) 

ÁBe based on industry comm. standards 
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Source Code 

Ɇ#Υȟ 6"Ȣ.%4ȣ 
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CIL code is interchangeable 
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ÁCompile once, run on any CPU or O/S 
ÁManages  

ÁCode at execution time 

ÁMemory and threads 

ÁGarbage collection (more on this later) 
 

ÁEnforces type safety  



ÁC#, VB.NET 

ÁF#, J#, C++ȟ ɍ ȣ Ɏ 

ÁLOLCODE 
HAI  

CAN HAS STDIO?  

VISIBLE "HAI WORLD!"  

KTHXBYE  



ÁMany language choices 

ÁCompiled into CIL 

ÁAll running on the CLR 

ÁCLR manages memory, threads etc. 

ÁCLR is CPU independent 



A look at the roles and responsibilities of the CTS 



ÁHow types are represented in memory 
ÁCross-language integration 

ÁDefines rules to be followed by languages 

ÁRules defining type inheritance 

ÁRules for object lifetime 
 



ÁTwo types of type! 
ÁReference types 

ÁThe value is a reference to another memory block 
containing the data 

ÁObject, String 

ÁValue types 

ÁThe value is the data 

ÁInt , bool 



Everything is either a 
VALUE  

or a  
REFERENCE  

type 



ÁTwo types of memory 

ÁStack (Value Types) 

ǐInstance variables 

ǐLIFO ɀ think boxes stacked atop one another 

ǐStatic; i.e. primitive values live here 

ǐThe data is the value 

ÁHeap (Reference Types) 

ǐDynamic; i.e. complex types (objects) 

ǐPointers to other memory areas stored here 

ǐReference pointers allocated on the stack, though. 

 



Stack 

ɆValues 

ɆBoxing 

Heap 

ɆReferences 

ɆUnboxing 



Demo #1  
Boxing and Unboxing Speed Comparison  



ÁStack data is de-allocated from memory 
sequentially, but: 
 
ÁMemory on the heap is not  automatically  

de-allocated 

ÁIt waits for the Garbage Collector 

ÁThis can cause problems 

ÁBut mostly ɀ ÉÔȭÓ ÆÉÒÅ ÁÎÄ ÆÏÒÇÅÔȦ 



ÁManages allocation and release of memory  
ÁSpace not infinite! 
Á4ÈÅ '# ÍÕÓÔ ȬÃÏÌÌÅÃÔȭ ÉÎ ÏÒÄÅÒ ÔÏ ÆÒÅÅ ÍÅÍÏÒÙ 
ÁSelf-optimising 





Á)ÔȭÓ ÂÏÒÉÎÇ ÁÎÄ ÃÏÍÐÌÉÃÁÔÅÄ J 
ÁEfficiently allocates objects on managed heap 
ÁReclaims unused objects for you 
ÁMemory safety ɀ objects cannot use content 

of another object 



Demo #2  
Application Memory and Garbage Collection  



&ÕÎÄÁÍÅÎÔÁÌ ÃÏÎÃÅÐÔÓ ÙÏÕȭÌÌ ÎÅÅÄ ×ÈÅÎ ÓÔÁÒÔÉÎÇ ÙÏÕÒ ÊÏÕÒÎÅÙ ÉÎÔÏ ÔÈÅ 
world of the .NET Framework 



ÁNamespaces are collections of objects and 
other namespaces 
ÁLogical containers  
ÁDot syntax denoting hierarchy 

ÁSystem.Web.UI is in the System.Web 
namespace, which is in the System namespace. 



ÁBase class ɀ root of type hierarchy 
ÁDerivation is implicit 
ÁCommon base methods: 

ÁFinalize() 

ÁGetType() 

ÁToString()  

ÁDerived classes can and do override some of these 
base methods, like Equals(). 

 



ÁThe CLR allows code re-use between projects 
targeting different platforms 
ÁCode is organised into projects which can be 

grouped into solutions 
 



Demo #3  
Sharing Code Between Projects  




