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a JavaScript 
engine… 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AOT compilation only costs 
developer time. 

Time spent JIT compiling 
competes with running code. 

AOT-compiled code is available 
immediately. 

JIT-compiled code is available 
when the compile finishes. 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amortized across more uses. 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Code varies wildly in importance. 

Some code is very hot. 

Some code runs exactly once, or 
never runs at all. 

No one-size-fits-all solution. 
Multiple tiers are necessary. 

Lower tiers can collect profiling 
data for higher tiers. 
 

Tiering 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Handler: Add 

??? 

Machine Code 

push 0x28(rbp) 
push 0x30(rbp) 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 2  3 Math 
Numbers, BigInts 

 
add(1, 2); 
 
add(1.5, Math.PI); 
 
add(1n, 10000000000000000000n); 

What is an Add? 

Concatenation
Strings 

 
add(“hello “, “world”); 

 
add(“hello ”, { toString: ( ) => “world” }); 

Arbitrary Nonsense 
Objects 



The most 
sincere 
form of 
flattery 



Past behaviour is highly correlated with 
future behaviour. 

Inline Caches 

Dynamic Languages 
Mostly static! 

Deciding what to do is hard 
Doing it is easy 

Cache a fast path 
Next time will be better 

There’s a common pattern:  
● Many things could happen  
● Picking the right path is slow 
● Validating a single path is fast 

You only need a few cheap guards, once 
you know what inputs to expect. 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Handler: Return 

1. Load the return value 
into the return register. 

2. Return! 

Machine Code 

push 0x28(rbp) 
push 0x30(rbp) 
movq -0x28(rbp), rdi 
movq 0x10(rdi), rdi 
callq (rdi) 
pop rax 
mov rbp, rsp 
pop rbp 
ret 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Handler: Return 

Handler: GetArg 

Handler: Add 

1. Load the array of IC 
entries. 

2. Load the entry for this 
op. 

3. Call it! 
 

while (true) { 
    JSOp op = readOp(); 
    switch (op) { 
      ... 
        case JSOp::Return: 
      … 
      break; 
        case JSOp::GetArg: 
        ...    
      break; 
        case JSOp::Add: 
      … 
      break; 
        case JSOp::... 
    }    
} 
 
 

 
 
movzbl 0x0(r14), ecx 
leaq <JumpTable>, rbx 
jmp (rbx,rcx,8) 
 
 

Baseline Interpreter! 

Dispatch to next op 

Dispatch to next op 

Dispatch to next op 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Easy transition between tiers 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Thank you 


