OSVM: Motivation

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?

22.07.25
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OSVM: Bootstrapping Scorch

Current Scorch/Image Interaction: Scorch Runs in Production Image

;m_ SO
Method

22.07.25
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OSVM: Bootstrapping Scorch ﬂ

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

Host image

Simulated image

22.07.25



OSVM: Bootstrapping Scorch ﬂ

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

Simulated image

Scorch Message sends

aContext jump: -4.

Compiled
Method
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OSVM: Bootstrapping Scorch ﬂ

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

s

aContext jump: -4.
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OSVM: Bootstrapping Scorch

Implementing a Transparent Proxy Framework

-

aContextProxy jump: -4.
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OSVM: Bootstrapping Scorch

Implementing a Transparent Proxy Framework

el

© Context jump: {instruction decoding} {Kernel-Methods} OO
I browse " senders ” implemen || versions " inheritanc || hierarchy " variablesl ( source )
jump: distance

"Simulate the action of a 'unconditional jump' bytecode whose offset is
the argument, distance."

pc := pc + distance

|no timeStamp - unknown author - instruction decoding - in no change set - |

£ Context jump: {instruction decoding} {Kernel-Methods} (v N+ 1]
| browse ” senders ” implemen ” wersions || inheritan: ” hierarchy || wariables | [:h‘j“bECﬂdE::l

jump: t1 "temp: 0"

25 =E2 01> pushRcvr: 1 "pc”
27 =40= pushTemp: 0

28 =60= send: +

29 =F0 01> popintoRcvr: 1 "pc”
31 =58> returnSelf

no timeStamp - unknown autheor - instruction decoding - in no change set - ‘ 29




OSVM: Bootstrapping Scorch

Implementing a Transparent Proxy Framework

el

© Context jump: {instruction decoding} {Kernel-Methods} v X+ 1]
I browse ” senders [I implemen " versions ||mhenhn¢" hierarchy " variables' ( source )
jump: distance

"Simulate the action of a 'unconditional jump' bytecode whose offset is
the argument, distance."

pc := pc + distance

|no timeStamp - unknown author - instruction decoding - in no change set - |

£ Context jump: {instruction decoding} {Kernel-Methods} (v N+ 1]
| browse ” senders ” implemen ” wersions || inheritan: ” hierarchy || wariables | [:h‘j“bECﬂdE!:l

jump: t1 "temp: 0"

25 =E2 01> pushRcvr: 1 "pc”
27 =40= pushTemp: 0

28 =60= send: +

29 =F0 01> popintoRcvr: 1 "pc”
31 =58> returnSelf

no timeStamp - unknown author - instruction decoding - in no change set - ‘ 30
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OSVM:
Bootstrapping
Scorch

Running Benchmarks

£ Transcript

—QUIT—{21 July 2025 . 1:40:35 am} spurreader-64-4.1.image priorSource: 7550601
Smalltalk specialObjectsArray at: 59 put: nil

Transcript showin: [10000 timesRepeat:
[(JsonParser with: '""Carpe Squeak"') read; readStringinternal]]
timeToRunWithoutGC

13
Smalltalk specialObjectsArray at: 59 put: #conditionalBranchCounterTrippedOn:

Transcript showIn: [10000 timesRepeat:
[(JsonParser with: '""Carpe Squeak"') read; readStringinternal]]
timeToRunWithoutGC

| counter tripped in 4 3.,079,585/26,970
16r2BEDBO M ByteString class(String class)>new: 16rD6FEDS8: a(n) ByteString

counter tripped in
16r2BEE20 M ByteString(String)>= 16r755F48: a(n) ByteString

counter tripped in
16r2BEDES8 M String class>with: 16rD700B8: a(n) String

counter tripped in

16r2BEDAB M ByteString class(String class)>new: 16rD6FED8: a(n) ByteString
22.07.25



OSVM: Bootstrapping Scorch E

Running Benchmarks

[1000000 timesRepeat:

[(JsonParser with: '""Carpe Squeak"') read; readStringInternal]]
timeToRunWithoutGC

\\Narmup Timing Comparison (1,000,000 repetitions) 1 .4x%;ster
el Avg 1 665 ms 1243 ms
£ so0f Min 1 635 ms 1157 ms
Max 1 756 ms 1 764 ms
2001 Cog VM TOtaI 16 650 mS 12 432 mS

Run Index

Benchmark Specs
i5-6267U @ 2.9 GHz x 4, 6
GB RAM, Ubuntu 18.04
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OSVM: Improving Exploratory Programming in the Simulator

Object Inspection

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

disassemble method/trampoline...
disassemble method/trampoline at pc
disassemble ext head frame method
long print ocop...

print context...

symbaolic method...

inspect object memory

squeak> 16r872020: a(n) JsonObject

16r872038: a(n) Array
16rAQOCEO08 nil 16rAOCEOQ8 nil
16rAOCEO8 nil

16rll =2 (16r2) 16r872038 an Array

16r872260 an Association #level -> 16r00

<

—

22.07.25

Transcript output of
simulator
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OSVM: Improving Exploratory Programming in the Simulator ﬂ
Object Inspection

& (vm)16r2043788: a CompiledMethod

OOe

source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

vim generated method

self (ReadStream=>=#next "(vm)16r2043788: a
vim address CompiledMethod")
vim header

™ % T ™ ™ = -
vdlldd e e[

essions on inspected object

explore

22.07.25

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 ﬂ

Object Inspection

) (vm)l6r2043788: a CompiledMethod

oS

self

vim address
vim header
vim generated method
source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

"(vm)16rEA3348:; class ReadStream"
next
<primitive: 65> "0"
position == readLimit
ifTrue: [ nil].
“ collection at: {(position := position + 1)

explore

22.07.25

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 ﬂ

Object Inspection

) (vm)l6r2043788: a CompiledMethod

oS

self

vim address
vim header
vim generated method
source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

-1152921504606781437
“primitive; 65

numaAirgs: 0

numTemps: 0
numLiterals: 3
framesize: 16
bytecodeSet: SistavVl”

explore

22.07.25

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 ﬂ

Object Inspection

£ (vm)16r2043788: a CompiledMethod v IHE—
self (vm)16rBEDSFO: #ifTrue:ifFalse;

vim address

vim header

source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

vim generated method

Valuate expression

5.\- s i

explore

22.07.25

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 ﬂ

Object Inspection

) (vm)16r2043788: a CompiledMethod v IHE—
self (vm)16r2040200: an AdditionalMethodState

vim address

vim header

source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

vim generated method

valuate expression

T e T Tt
=

explore

22.07.25

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 ﬂ

Object Inspection

& (vm)16r2043788: a CompiledMethod

OOe

self

vim address
vim header
vim generated method
source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

(vm)}1erEB6060: a ClassBinding #ReadStream -=
16r00EA3348

explore

22.07.25

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 ﬂ

Object Inspection

£ (vm)16r2043788: a CompiledMethod v IHE—
self 248

vim address

vm header

source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

vim generated method

Valuate expression

5 .\- e e T=Tat

explore

22.07.25

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

& (vm)16r2043788: a CompiledMethod

OOe

self

vim address
vim header
vim generated method
source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

<primitive: 65>

33 =F8 41 00> callPrimitive: 65

36 =01> pushRcvr: 1 "position”

A7 =02> pushRcvr: 2 "readlimit”

38 =65> send: >= [inline cache Smalllnteger ==
Smallinteger>>#=>=|

39 «=C0> jumpFalse: 41 [branch taken 7% (4358/65535)]
40 =5B> return: nil

41 =00> pushRecvr: 0 “"collection”

42 =01=> pushRcvr: 1 "position”

43 =51> pushConstant: 1

44 <60> send: +

45 =F3 01> storelntoRcvr: 1 "position”

47 <=70=> send: at: [polymorphic inline cache Array ==

explore

22.07.25

Advanced bytecode
printer with Sista
branch counters and
syntax highlighting
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OSVM: Improving Exploratory Programming in the Simulator ﬂ
Object Inspection

£ (vm)16r2043788: a CompiledMethod oo =  Additional VM-

Se 16r2043788 (is in old space) specific inspection
vm address fields

vim header

vim generated method
source code
decompiled

all bytecodes —
header
literall
literal2
literal3
33

34

35

Valuate expressions on inspected abject

explore
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OSVM: Improving Exploratory Programming in the Simulator

Object Inspection

) (vm)l6r2043788: a CompiledMethod

oS

self

vim address
vim header
vim generated method
source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

16r71F32941C000468

0:
8:

10:
32:
35:
40;
d2:

00000111 numbSiots=16r7 (7)

00 isMarked=false unused=true

0111110011001010010100

identityHash=2044564

000 isGrey=false isPinned=Ffalse isRemembered=rfalse

11100 format=28

00 isimmutable=false unused=

0000000000010001101000

0
classindex=16rd468

explore

22.07.25

Additional VM-
specific inspection
fields
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OSVM: Improving Exploratory Programming in the Simulator

Debugging
© Explore stack O3S Debuggers on
(vm)16r866E98: UndefinedObject>=>Dolt =
(vm)1larB85FD18: Compiler==evaluateCue:ifFail:logged: ContEXt prOXIes

(vm}lerB66F50:
(wm)1lerB67008:
(vm)1erB5FB00:
(vm)}1er8670C0:
(wvm)1lerB67178:
(wvm)lerB67230:

Compiler==evaluateCue:ifFail:
Compiler==>evaluate:in;to: notifying:ifFail;
Compiler class=>=evaluate;for:notifying:
Compiler class==>evaluate:for:

Compiler class==evaluate:

[Tin (vwm)l6r84DEAS: StdioListener==run

(currently read-only)

(Process forContext: aContextProxy)
debugWithTitle: "Explore stack’

(vm}ler8672E8; FullBlockClosure{BlockClosure)==on:do:

(vm)1ler84DEAB: StdioListener==run

(vm)1er8455B0: []in (vm)1l6ri9BE198: UndefinedObject>>Dolt

(vm)ler845228: []1in (vm)l6r845148: FullBlockClosure{BlockClosure)==>newProcess
| Proceed || Restart || Into || Dver || Through || Full Stack || Where || Tally It |
| browse ” senders ||implen1entc| ” wersions || inheritance || hierarchy ” wvariables | I: Source j
Dolt

~ thisContext tryPrimitive: 114 withArgs: #()
self thisContext {(vmn)16r866E98:;
all inst vars stack top UndefinedObject=>=Dolt
all temp vars

22.07.25 22



OSVM: Improving Exploratory Programming in the Simulator

Other Contributions

send input to stdin

toggle transcript

deliver interrupt x| Input Requested
clone VM
print head frame Input:

o

short print head frame & callers
JsonTests suite run|!

| Accept || Cancel |

Added non-modal REPL interface

16r8E500 =-> 16r8E5D8: method: 16r26519F8 Exception class selector: 16rBEBADS ,
16r8E5D8 <=-= 16rBE6CE: method: 16r26CATAB ExceptionSet selector: 16rBEGIES initialize
16rBEGCE <> 16r8E768: method: 16r26CATD8 ExceptionSet selector: 16rBEBADS ,
16rBET6E8 <> 16r8E818: method: 16r246FACO Morph selector: 16r1246E80 doLayout
16rBEB18 <> 16r8E950: method: 16r2477C60 Morph selector: 16rC4B918 layoutBounds
16r8E950 <=-> 16r8EA98: method: 16r2477A38 Morph selector: 16rC4B980 layoutinset
16rBEA98 <= 16r8EFED: method: 16r246AEES Morph selector: 16rC4CT700 doLayoutin:

16r8EFED <> 16r8FOCO: Closed PIC N: 16r2 selector: 16rBE7030 isNil
1 16r8F0CO <> 16r8F1D8: method: 16r26588E0 WeakArray selector: 16rBEAADD copyWithout:
' 16r8F1D8 =-> 16r8F2D8: method: 16r2988288 Collection selector: 16rBEAADD copyWithout:
3 16r8F2D8 <-> 16r8F3D8: method: 16r2987780 Collection selector: 16rBE7638 reject:

L] 16r8F3D8 <-= 16r8F698: method: 16r26FABFS8 SequenceableCollection selector: 16rBE7530 select:

16r8F698 <> 16r8F700: method: 16r26588B0 WeakArray selector: 16rBEG6F20 species
16rBF700 <> 16r8F7E8: method: 16r29D4500 [full] selector: 16rAOCEDS (nil: reject:)
16r8FTEB <= 16r8FBAD: method: 16r29D4A30 [full] selector: 16rADCEOQS (nil: copyWithout:)
16r8FBAD <> 16r8F938: method: 16r2A57E70 Object selector: 16rBEGEFSB as:

1E¢QENTT = 1EFBERAN: manthed: 1ErIATIERID ArenundCallactinn cloee calaetae 1ErBETDIN menbram:

Improved Transcript performance

22.07.25

O Object testStringl58 {experiments} {Kernel-Objects} © ©

browse senders implemen | wersions | inheritanc || hierarchy || variables | assembler |

self
importMethodClass: #0bject;
selector: #testString158.
self literal: 'abc’; literal: 'def',

self pushLiteralVariableAtindex: 0.
self pushLiteralVariableAtindex: 1.
self callinlinePrimitive: 158.

self methodReturnTop.

no timeStamp - unknown author - as yet unclassified - in no change set -

New bytecode editor

[ci] add squeak.sista.spur build for linux64x64

I~ Add build files for linux64x64/squeak.sista.spur

i~ Revise installation instructions for Ubuntu

i~ Add support for clang>=16 [v2]

Add support for clang>=16

Improved build chain & documentatio



OSVM: Future Work

- 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,
P

« Build an interactive, graphical debugger for machine code?

22.07.25 55
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e“Sma\‘\\a\\
OPETIN

£ (vm)16r2043788: a Complled\

self
vm address
vm header

source code
decompiled
all bytecodes
header
literall
literal2
literal3

33

34

35

vm generated method

Inspectors on
=primitive: pr.ox ies

36 =01> pushRevr: 1 "position”

37 =02> pushRecvr: 2 "readLimit”

38 <65> send: >= [inline cache Smallinteger ==
Smallinteger=>>#>=]

39 <C0> jumpFalse: 41 [branch taken 7% (4358/65535)]
40 <5B> return: nil

41 =00> pushRecvr: 0 "collection”

42 =01=> pushRcvr: 1 "position™

43 =51> pushConstant: 1

44 <60> send: +

45 <F3 01> storelntoRcvr: 1 "position"”

47 <70> send: at: [polymorphic inline cache Array =>

© Simulation of spurreader-64-4.1.image
5] Projects Tools Apps Do Extras Windows Help

HomeProject

© Transcript

—QUIT—{21 July 2025 . 1:40:35 am} spurreader-64-4.1.image priorSource: 7550601
Smalltalk specialObjectsArray at: 59 put: nil

Transcript shown: [10000 timesRepeat:

[(JsonParser with: ""Carpe Squeak™) read; readStringlnternal]}
timeToRunWithoutGC

13
Smalitalk specialOl

y at: 59 put: ounterTrippedOn:
Transcript showln: (10000 timesRepeat:
[{JsonParser with: "Carpe Squeak™) read; readStringinternal]]
timeToRunWithoutGC

3,079,585/26,970

Non-modal REPL

counter tripped in
16r2BEDA8 M ByteStri

Proxy

VM-Simulator

Scorch Access via SimulationStudio

Would you like to debug a
proxy context?

00¢

Our Sista hooks in VM Simulator

Compiled
Method

97 <4C> self

101 <4C> self
2 <20> pushConstant: 2
3 <F8 F1 87> callinlinePrimitive: Smallinteger #<
6 <C1> jumpFalse: 109
AC7 <51> pushConstant: 1
8 <5C> returnTop
9 <4C> self
0 <21> pushConstant: -1
<F8 DO 87> callinlinePrimitive: Smallinteger #+
4 «<D0> popintoTemp: 0
5 <40> pushTemp: 0
6 <20> pushConstant: 2
7 <F8 F1 87> call

) Explore stack [ 1+1=]
Smallinteger(Integer)>>benchFib
Morphic across
Proceed ” Restart ” Inte H Over H Through || Simulate HFuHStackH Where H Tally It \ .P .
browse H senders ”\mplemen((” versions ”mherilzn(e” hierarchy ” variables | (mecmas) S|mula1ilon
benchFib

98 <FE 07 52> branchlfNotinstanceOf: (vm)16rECE538: class Smallinteger to: 183

boundaries

O (vm

OOPSIE: Object Oriented PointerS Interaction Engine @ '

) CogsSistaMethodSurrogate64

self

all inst vars
selector
method
disassembly
address

cogit
objectMemory
baseHeaderSize

Syntax hlghltghtlng
for jitted
be,_assembler methods

—y

counters:
18: xorq %rdx, %rdx : 48 31 D2
Jacib: call .-0xA458 (0xBaB=ceMethodAbortQ

0: movq %rdx, %rax : 48 89 DO
andq $0x7, %rax : 48 83 £E0 07
nz .4+0x9 (.+0044) : 75 09

9: movq (%rdx), %rax : 48 88 02
: andq $Ox3fffff, %rax : 48 25 FF FF 3F 00
112: cmpq %rex, %rax : 42 39 €8

Morph

© Object testStringl58 {experiments} {Kernel-Objects} © & ©

browse || senders |implement| wversions variables

inheritanc || hierarchy

assembler
self

importMethodClass: #Object;

selector: #testStringl158
self literal: ‘abc’; literal: 'def'.

self pushLiteralVariableAtindex:
self pushLiteralVaria
self callinlinePr]
self method)

-1+

all inst vars

self Form(382x111x32) (hash: 141939174)

vm address
vim header
extent
screenshot
bounds
owner

Reading a ReadStream

submorphs
fullBounds

Faster transcript




OSVM: Upstream Contributions

» 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

22.07.25

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 (primitiveSistaMethod PICAndCoun
terData).

VMMaker.oscog-ct.3562: Adds breakpoint in simulator
when encoutering an unknown instruction.
VMMaker.oscog-ct.3541: Fixes and improves Ul 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
- : [ci] add
squeak.sista.spur build for linux64x64
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https://github.com/clementbera/Scorch/compare/master...MariusDoe:Scorch:squeak
https://github.com/clementbera/Scorch/compare/master...MariusDoe:Scorch:squeak
https://lists.squeakfoundation.org/archives/list/squeak-dev@lists.squeakfoundation.org/thread/Z7WDON3FBX6YOKRC4SW5NGN4HQXVP73Z/
https://lists.squeakfoundation.org/archives/list/squeak-dev@lists.squeakfoundation.org/thread/Z7WDON3FBX6YOKRC4SW5NGN4HQXVP73Z/
https://lists.squeakfoundation.org/archives/list/squeak-dev@lists.squeakfoundation.org/thread/IYVTB52MU4GGZSMBNA4QVAYZR2TBQXEG/
https://lists.squeakfoundation.org/archives/list/squeak-dev@lists.squeakfoundation.org/thread/IYVTB52MU4GGZSMBNA4QVAYZR2TBQXEG/
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OSVM: VMMaker Architecture

Simplified significantly, overview of most important classes only

22.07.25

Behavior

Data

Interpreter

Interpreter

ObjectMemory

- method : Integer (CompiledMethod cop)
- instructionPointer : Integer (index)
- stackPointer : char*

- memory : char*

+ interpret < self

+ pushReceiverVariableBytecode - self

+ storeAndPopReceiverVariableBytecode -+ self

+ ceCounterTripped: Integer (Boolean cop) = Integer (Boolean cop)

+ fetchPointer: Integer (index) ofObject: Integer (oop) = Integer (cop)
+ storePointer: Integer (index) ofCbject: Integer (oop) withValue: Integer (oop) = Integer (oop)

I

InterpreterSimulation

InterpreterSimulator

ObjectMemorySimulator

- stackPointer : Integer (index)
- displayForm : Form
- transcript : TranscriptStream

- memory : DoubleWordArray

+ storeAndPopReceiverVariableBytecode - self
+ ceCounterTripped: Integer (Boolean cop) = Integer (Boolean oop)

+ fetchPointer: Integer (index) ofObject: Integer (oop) - Integer (oop)
+ storePointer: Integer (index) ofObject: Integer (oop) withValue: Integer (oop) = Integer (oop)

JIT

Cogit

ObjectRepresentation

- opcodelndex : Integer (index)

+ cog: Integer (CompiledMethod oop) selector: Integer (Symbol oop) - CogMethod*
+ genPushReceiverVariable: Integer (index) - Integer (error code)
+ genStorePop: Boolean ReceiverVariable: Integer (index) - Integer (error code)

+ genLoadSlot: Integer (index) sourceReg: Integer (register) destReg: Integer (register) = Integer (error code)
+ genStoreSourceReg: Integer (register) slotindex: Integer (index) destReg: Integer (index) ... - Integer (error code)
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OSVM: Scorch Architecture

Simplified significantly, overview of most important classes for optimization only

Decompiler

- method : CompiledCode
- pc : Integer

<uses to create Control Flow Graph>>

GraphTraverser

Optimizer

- codeNode : AbsNode

—<<invokes passes>>—| . rynOn: AbsNode - self

+ optimizeContext: Context - self

+ traverseBranch: Branch - self
+ traverselnstVar: InstVar - self

22.07.25

\

+ decompile: CompiledCode - AbsNode

<<produces>>

AbsNode

<<traverses>>—7Pp]

+ isTraversedBy: GraphTraverser - GraphTraverser

BytecodeTranslator

<<uses to produce optimized method>>

™| + translate: AbsNode codeClass: CompiledCode class - CompiledCode
+ traverseBranch: Branch - self
+ traverselnstVar: InstVar - self
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