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Java HotSpot™ VM 
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Client Compiler – Design 

Compilation Speed Code Quality 

Completeness 

All Optimizations 

Data Flow Analysis 

Profile Data Simple Structure 

Common Code Patterns 

Fast Optimizations 

JSR and Locking 

Corner Cases 
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Design Decisions 
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Client Compiler Server Compiler 

Interpreter 
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Bytecode 

Parsing 

Client Compiler – Structure 

Bytecodes 

HIR 

Optimized HIR 

LIR 

Machine Code 

Method Inlining 

Constant Propagation 

Local Value Numbering 

Register Allocation 

Global 

Optimizations 

LIR Generation 

Code Generation 

Back End 

Bounds Check Elimination 

HIR (SSA Form) 

Global Value Numbering 

Register Allocation 

Escape Analysis 

Null Check Elimination 

Conditional Expr. Elim. 
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SSA Construction 

Detect Block Boundaries 

Mark Loop Headers 

field not hot 

Mark Variables Modified in Loops 

Reverse Postorder of Blocks 

Fill Blocks with HIR Instructions 

Create Phi Function 

Variable Equal in  

all Predecessors? 

yes no 

yes no no 

Global Optimizations 

… 

Simplify Phi Functions 

Setup Phi Functions 

Abstract Interpretation of Block 

Save Variable State 

Variable Modified 

in any Loop? 

yes 

Phi Function Necessary for a Variable? 

Loop Header? 

yes 

no Variable Alive? 

No Phi Function Necessary 



Phi Function Statistics 

13 

One Run of SPECjvm98 (All Benchmarks) 

~1000  Methods Compiled 

~ 210 KByte  Code Compiled 

Without Loop Optimization With Loop Optimization 

Created Simplified Created Simplified 

Loop Phi Functions 2843 2046 72% 1224 429 35% 

Other Phi Functions 1930 376 20% 1685 108 6% 

Total 4773 2422 50% 2909 537 18% 

~ 122,000  HIR Instructions 
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Track Field Values 

State Similar to Variables 

Create Phi Functions 

Track Escape State 

Method Local 

Thread Local 

Escaping 

Optimize Non-Escaping Objects 

Eliminate Object Allocation 

Eliminate Field Stores 

Replace Field Loads 

Alias Effects 

Equi-Escape Sets 
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Performance Comparison 

Speedup of JDK 6 Client and Server relative to JDK 5 Client 

JDK 5 Client 

JDK 6 Client 

JDK 6 Server 

Intel Pentium D processor 830 with 3.0 GHz, 2 GByte 

main memory, Microsoft Windows XP Professional 

Client and Server configuration use same garbage collector 

First run 

Last run 
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