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• Sista VM (Speculative Inline SmallTalk Architecture) [Bera, 2017a]

o Optimizes frequent methods with inlining and unsafe bytecodes

o Promises speed-ups of 3x-5x

o Adaptive optimizer (Scorch) is implemented in the image to support live development 

and interactive debugging [Bera, 2017b]

• Challenge: Bootstrapping Sista/Scorch

o Frequent VM faults/crashes impede initial development

• Opportunity: Use the OSVM simulator to debug the VM in another image [Miranda, 2018]

• Questions:

o How can we run and develop Scorch in the simulator?

o How can we improve surrounding tooling for exploratory programming in the 

simulator?



OSVM: Bootstrapping Scorch

Current Scorch/Image Interaction: Scorch Runs in Production Image
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Host image

OSVM: Bootstrapping Scorch

Intended Scorch/Image Interaction: Develop Scorch Next to Simulated Image
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OSVM: Bootstrapping Scorch

Intended Scorch/Image Interaction: Develop Scorch Next to Simulated Image
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OSVM: Bootstrapping Scorch

Intended Scorch/Image Interaction: Develop Scorch Next to Simulated Image
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aContext jump: -4.

ObjectMemory

- bitmap

+ #fetchPointer:ofObject:

+ #storePointer:ofObject:withValue:

- oopScorch



OSVM: Bootstrapping Scorch

Implementing a Transparent Proxy Framework
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Scorch

ObjectMemory

- bitmap

+ #fetchPointer:ofObject:

+ #storePointer:ofObject:withValue:

aContextProxy jump: -4.

Proxy

- oop

+ #doesNotUnderstand:
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Implementing a Transparent Proxy Framework
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Proxy

Scorch - oop

+ #doesNotUnderstand:

ObjectMemory

- bitmap

+ #fetchPointer:ofObject:

+ #storePointer:ofObject:withValue:



OSVM: Bootstrapping Scorch

Implementing a Transparent Proxy Framework
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Scorch

ProxySimulator

+ #pushReceiverVariable:

+ #popIntoReceiverVariable:

+ #doPrimitive:...

ObjectMemory

- bitmap

+ #fetchPointer:ofObject:

+ #storePointer:ofObject:withValue:

Proxy

- oop

+ #doesNotUnderstand:
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OSVM: Bootstrapping Scorch

Running Benchmarks
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[1000000 timesRepeat:
[(JsonParser with: '"Carpe Squeak"') read; readStringInternal]]

timeToRunWithoutGC

Cog Sista

Avg 1 665 ms 1 243 ms

Min 1 635 ms 1 157 ms

Max 1 756 ms 1 764 ms

Total 16 650 ms 12 432 ms

1.4x faster

Benchmark Specs
i5-6267U @ 2.9 GHz x 4, 6 
GB RAM, Ubuntu 18.04



State of the art: Low-level, non-interactive text output

OSVM: Improving Exploratory Programming in the Simulator 

Object Inspection
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Transcript output of 
simulator
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Object Inspection
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Inspectors on
method proxies

Reuse rich, domain-
specific tools to inspect 
and modify objects of 
from simulated image
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OSVM: Improving Exploratory Programming in the Simulator

Object Inspection
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Advanced bytecode 
printer with Sista 
branch counters and 
syntax highlighting
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Object Inspection
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Additional VM-
specific inspection 
fields
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Additional VM-
specific inspection 
fields



OSVM: Improving Exploratory Programming in the Simulator

Debugging

22.07.25 52

Debuggers on
context proxies
(currently read-only)

(Process forContext: aContextProxy)
debugWithTitle: 'Explore stack'



OSVM: Improving Exploratory Programming in the Simulator

Other Contributions
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Added non-modal REPL interface

Improved Transcript performance

Improved build chain & documentation

New bytecode editor



• The road ahead for Sista/Scorch

• Iteratively extend Sista/Scorch with new unsafe bytecodes and optimizations using our 

proxy framework

• Harden and test the new VM for a release

• Open todos for our proxy framework

• Implement missing edge cases for context proxies

o Manipulation of top contexts for external debugging

o Complete trap support for Scorch deoptimization

• Accelerate the proxy accesses by usings bytecode rewriting instead of context simulation

• How could we further improve program exploration in the simulator?

• Introduce additional VM inspectors for (unmarried) frames, stack pages, immediate values, 

…?

• Build an interactive, graphical debugger for machine code?

OSVM: Future Work
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• Scorch: We ported the core of Scorch from Pharo to Squeak 
6.1Alpha, made it compatible with our proxy simulator, and 
improved support for context simulation.
• Squeak Trunk:
• Transparent Proxy Support

▪ resolveProxy.3.cs: Proposes a general pattern for 
resolving transparent proxies in primitive methods.

▪ Kernel-ct.1604: Fixes Boolean support in 
ObjectViewer (which currently functions as the de-
facto reference implementation of transparent 
proxies in Squeak).

▪ Debugger step unexpected message sends.1.cs: 
Fixes stepping over ifTrue:/ifFalse: sends to Boolean 
proxies in the debugger.

• Bytecode Representation and Execution
▪ Kernel-ct.1599: Fixes and 

revises CompiledCode constructors for SistaV1 
bytecode set.

▪ Kernel-ct.1600: Extends support for 
serializing CompiledCodes are storeStrings.

▪ Kernel-ct.1601: Implements and documents the rare 
bytecode pushActiveProcess.

▪ Kernel-ct.1605: Handles unusedBytecode trap from 
the VM by simulating unknown instructions in the 
context simulator.

▪ Kernel-ct.1606: Adds context simulation 
of primitiveExitToDebugger.

• Instruction Printing
▪ InstructionPrinter with style.3.cs: Adds text styling to 

all instruction printers in the Trunk and VMMaker.

▪ Depends on:
• Collections-ct.1087: 

Adds Stream>>#isTextStream.
• addAttributesBack.7.cs: Adds reverse-ordered 

attribute accessors on Text and optimizes 
streaming of formatted texts to a lower 
complexity class.

• VMMaker
• VMMaker.oscog-mad.3558, VMMaker.oscog-mad.3559: 

Fixes 
for sendAndBranchData (primitiveSistaMethodPICAndCoun
terData).

• VMMaker.oscog-ct.3562: Adds breakpoint in simulator 
when encoutering an unknown instruction.

• VMMaker.oscog-ct.3541: Fixes and improves UI layout 
of VMMakerTool.

• VMMaker.oscog-ct.3556, VMMaker.oscog-
mad.3557, VMMaker.oscog-ct.3563, Simulator-
byteCountHelp.1.cs: Miscellaneous minor fixes and 
documentation improvements.

• OpenSmalltalk VM
• OpenSmalltalk/opensmalltalk-vm#716: Revise installation 

instructions for Ubuntu
• OpenSmalltalk/opensmalltalk-vm#719: Add support for 

clang>=16 [v2]
• OpenSmalltalk/opensmalltalk-vm#725: Add build files for 

linux64x64/squeak.sista.spur
• OpenSmalltalk/opensmalltalk-vm#728: [ci] add 

squeak.sista.spur build for linux64x64

OSVM: Upstream Contributions
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Simplified significantly, overview of most important classes only



OSVM: Scorch Architecture
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Simplified significantly, overview of most important classes for optimization only


