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Main Goal

Generate PICs upfront 
based on available 

LiveTyping information
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Minimal Background
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Before

Code that assigns values to 
the receiver instance variable 

is executed

After

LiveTyping



04

PIC: Polymorphic Inline Cache
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PIC ➔ Type Information

Traditional Approach

Traditional Approach vs. Our Proposal
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LiveTyping Type Information 
➔ PIC

Our Proposal

Traditional Approach vs. Our Proposal
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Monomorphics 77.5%
Bimorphics 8.49 %

Polymorphic (3–6) 10.65 %
Megamorphic (> 6) 3.36 %

Distribution of selectors by number of receiver classes

Why focus on Mono/Bi/Poly PICs?

96.64% of observed selectors can be handled by ICs and closed PICs
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What we’ve done

@OSVM + CUIS
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Define in the VM side a 
primitive which generates 

the PIC upfront
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Add in the image side an 
easy way to use the VM 

primitive
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Experimental 
Evaluation
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Research Questions
RQ1. Does proactive PIC generation reduce execution 
time?
RQ2. How does the benefit change as the number of 
send sites increases?
RQ3. How does the benefit change as the number of 
benchmark iterations increases?
RQ4. What is the cost at the VM level?
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@IWST
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RQ1. Does proactive PIC generation reduce execution time?

Family: size
Iterations: 1

Send sites: 1

# PIC Entries % Faster

1 53 %

2 64 %

3 69 %

4 110 %

5 134 %

6 214 %

PIC vs CB

Lower is 
better
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Proactive PIC generation reduces 
execution time ✔

RQ1. Does proactive PIC generation reduce execution time?
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RQ2. How does the benefit change as the number of send sites 
increases?

Family: size
Iterations: 1

Send sites: 1 … 34

Higher is 
better
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More send sites ➔ more optimization opportunities

The benefit increases with the number of 
dynamic send sites

RQ2. How does the benefit change as the number of send sites 
increases?
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RQ3. How does the benefit change as the number of 
benchmark iterations increases?

Family: size
Iterations: 1 … 100

Send sites: 34

Higher is 
better
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Most of the benefit occurs during warm-up

The relative benefit decreases as the 
number of iterations increases.

RQ3. How does the benefit change as the number of 
benchmark iterations increases?
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RQ4. What is the cost at the VM level?

Configuration Δ #JIT Δ JIT 
bytes

Δ #closed
PICs

Δ closed
PIC bytes

1 iteration / 1 
send site +480 % +513 % +650 % +652 %

1 iteration / 34 
send sites +480 % +446 % +37 % +37 %

100 iterations / 1 
send site +480 % +513 % +650 % +652 %

100 iterations / 
34 send sites +480 % +446 % +37 % +37 %

VM Impact: PIC vs CB
Family: size
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There is a trade-off between lower initial 
execution time and increased VM resource 

usage

RQ4. What is the cost at the VM level?
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Conclusions
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LiveTyping can drive VM-level optimizations

● We use type information already available in the image

● We generate ICs/PICs before the VM builds them reactively
● We reverse the traditional information flow:

Type information ➔ PICs
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The benefit is concentrated during warm-up

● Proactive PIC generation reduces the initial cost of dynamic 

dispatch

● The benefit is greater for short-running executions

● The benefit increases with the number of send sites
● In longer executions, the current VM behavior amortizes 

the cost of reactive PIC construction



31

Trade-off

● Lower initial execution time

● More VM structures are generated

● More JIT-compiled methods and closed PICs

● Higher code-space usage
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Future work
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👉 More precise type information: use Dragon TypeChecker, 

presented by Julian Ostrovsky at Smalltalks 2024, to generate PICs 

using context-specific types

👉 Support open PICs for megamorphic message sends

👉 Refine the interface exposed by the VM primitive

👉 Extend the optimization to additional receiver sources, not only 
instance variables
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👉 Develop heuristics to identify send sites that would benefit from 

proactive PIC generation

👉 Generate images with all methods precompiled using JIT and 

PICs, which could be useful for web-server applications

👉 Evaluate the proposed approach on real-world applications or 

more complex benchmarks

👉 Explore lazy PIC generation driven by LiveTyping information

👉 Explore sharing equivalent PICs across send sites
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