
Compilers are Surprising.
A heartwarming story about how Roslyn and the JIT compiler

compile your code and how this can affect performance in 
unexpected ways. 
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Why this lecture exists?

What are compilers?

What is a JIT compiler? 

Decompilation Tools.

Optimizations and Surprises in C# and JIT.

Questions?

Agenda.



„In a real problem space the compiler can solve
about 1 to 10% of your problem space”

- Mike Acton

Why this lecture exists?
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Compilers are Dumb
Thesis



Why this lecture exists?
Problem map

Simple
Algorithm

implemented in a 
simple way

Complex
Algorithm
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simple way

Simple
Algorithm
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complex way

Complex
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implemented in a 
complex way



What are compilers?

Computer program that translates computer code written in one 
programming language into another language.



What are compilers?
In the old days

Lexer Parser Semantic Analysis
(type checking etc.) Optimization

ASM Printer Assembler Linker



Back-End Compiler

What are compilers?
Now

Lexer Parser Semantic Analysis
(type checking etc.) 

Code 
Generation (IR)

ASM Printer Assembler LinkerOptimization

Front-End Compiler



Back-End Compiler

What are compilers?
JIT

Lexer Parser Semantic Analysis
(type checking etc.) 

Code 
Generation (IR)

ASM Printer Assembler LoaderOptimization

Front-End Compiler



What are compilers?
.NET JIT

Import (IR) Inline & 
Morph

Control Flow Graph 
Optimization

SSA
CSE

Range Checks Lowering
Linear Scan 

Register Allocation 
& CodeGen 

Back-End Compiler

Code Emitter



Tools?
SharpLab



Tools?
PowerUP – Custom Decompiler



Tools?
WinDBG – Best Debugger Ever Created



The Mine Field.
Optimizations and Surprises in .NET 5 / 6
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Folding

Conditions

Throw Helper

Loops

Structs (AKA ValueTypes)

Try-Catch

Inlining

Hazard Level



Introduction to X86 Assembly.
Part 1 – Basic Operations

mov A, B       A = B

mov A, [B]     A = Memory[B]

lea A, [B+C]   A = B + C

add A, B A += B

cmp A, B       A Compare B (A – B)



Introduction to X86 Assembly.
Part 2 – Conditions

je  A == B   jne A != B

jl  A < B   jg A > B

jle A <= B   jge A >= B



Demo.
Let’s start with a bomb



Bounds Check Demo.
Bounds Check (huh?)



Compound Demo.
Compound



Compound Demo.
Compound + Loop Clone



Hoisting Demo.
Hoisting



Struct Demo.
Increment



Struct Demo.
DeVirt



„.NET 6 will fix all of the problems”
- Someone on Reddit | FB | Twitter



Compound Demo.
Compund



Bounds Check Demo.
Bounds Check (huh?)



Struct Demo.
Increment



Struct Demo.
DeVirt



Questions?

badamczewski01 levelupppleveluppp.ghost.io


