mF Al Agent fYi2=2% JavaScript
MATsIZERiIT T R

P

PARR: B4SEFEBL (T2026104239910027)
BIRARR: SFIE. S48, H3GH
IRE®&H: OxidelS
EAIRZ: Rust + BifFUEHmIEeR + Frastueil + 8 Kernel Z VM iz{7AS



—, RIS

| 1.1 aEys

16 AT Agent. FIZME T, IADERSIRIEIRAS, JavaScript [REMHITEIR 5155
IS A AR

o BTV SRBMIAE R ST A RSN, —BESRA BB ok — o TR

WHISRR: Agent WA REA RIMA I TIIR;

IRELESHITRAL . HRBVEVE RIS 77 42 HHOUSEbE

B R CRRE R ARG ER A, WK, TS RRRRRE;

PSRRI A5, MR Shape. WEDMR. GO DU RN

FiGARRS Runtime: {545 JS SIRmANESERIBSTRN, K3 GC. L FIismme:
B,

Ft, OxideJS MBEHEOARRIAEZINES: JavaScript 51%, mikESE “i. WA, Wk
By AT A HBS, BEEmRFRERI 55 JS runtime.

| 1.2 BisigitBiF

OxideJS S EHb R LB AT Rust R JS PUTHI%, RTINS
P RRISUDLIAE TR P DA RE B -

B HBAR



Hs
HRITHETE

EQ RS
¥ VM HA
fi£ GC Tk
test262 Jxa)

IS ]

| 1.3 8U%i= 1: 28 Kernel £ VM

B
PRUELE &4 - Al RE i B2 1T

A VM SN A8 DTS, I A7 R
WIRE

Kernel f#1774FH. Shape. HifeEfr. WEXN
QAR

BRI RAREHEA 218 arena, DRI HETHRY
ZJRmES)

{1l ECMAScript Test Suite &5 UEE S EH)
1

parser. compiler. types. kernel. vm.
cli. test262 runner %} crate ¢!

Oxide]S A ENBTINE 2 M Kernel £ VM.,



Process / Engine Instance

OxideKernel |

S AWE: KernelCore (immutable, iRk AdL=) |
KernelSession (per-session, il full_reset() 4 mE#i) |

KernelCore (Arc<KernelCore>) |
’_+ ———————————————— + e mmmm e oo 4+ e mmmmm e oo + e mmmmm oo + |
|

|

| | PermInterner | | ShapeForge [ CodeForge | | PropForgel

|

| | append-only key| | hidden classes | | bytecode cache | | shape>slot]| |

| | leaked &'static| | property layout| | LRU 4% | | IC #EHR | ] |
| | 64-bit hash | | shape graph | | structural hash| | |
|

|
|
KernelConfig (pool / step / max_cached_modules / log levels) I

’— KernelSession (per-session) 1 |
B

viltinWorld | Global object | BuiltinSnapshot | |
| Object/Array/ | ARXZREER | RN + EFEEE [ |
I Function/ ... | &It | I| I|
e S e e
|
| Arc<KernelCore> + KernelSession
|

B B e +

| | [

v v v
e + B + T T +
I VM #1 I | VM #2 I I VM #N I
|eeecrecnnscacaaccaasss | |eeeeeecccecnccncsaasas [ R |
| registers[256] | | registers[256] | | registers[256] |
| pc I | pc [ | pc I
| bytecode | | bytecode | | bytecode |
| immutables_cache | | immutables_cache | | immutables_cache |
| frames (SmallVec) | | frames (SmallVec) | | frames (SmallVec) |
| save_stack (JL¥) | | save_stack (JL¥) | | save_stack (JL%) |
| try / except state | | try / except state | | try / except state |
| Epoch Arena (£iF) | | Epoch Arena (&%) | | Epoch Arena (£1F) |
| JsString GC + roots | | JsString GC + roots | | JsString GC + roots |
| object_prototype | | object_prototype | | object_prototype |
R et B e + Fommmm e oo R il + R et B +

| | [

v v v

Request Result Request Result Request Result
BiY:

o PermiInterner ¥R Y MWK stringForge : ‘BH intern key / identifier / method
name FRAFMOZIFH, H leaked &'static str + 64-bit hash &5, ¥ifi ref-count
thi%fi maybe_sweep H&S 2, B Biin. Fuh;

o jafil} JsString 16 (FIFUESH. "hello" + name j=HIIKIFFH) A1E Kernel, mij2i#%
VM Hi) JsString FidiEH GC M (commit fe2d492 ), Bt Epoch Arena J:Bij s
MR O(1) llg;



e KernelCore vs KernelSession [¥#§57il: test262 runner W EfEAEFi ¥R {# /| Shape
K / Property IC BURI¥GiHE FHE BuiltinWorld %5 global object, SzBEIAR 52k .
THiEBRL KernelCore + KernelSession Ml VM pool “Eai WA ME, HyOA S BRIgH
runner At EFEH .

AR TTIRE S R -

KRB E[EIR DAL Mo ) 49 N |

IRASEERZ KernelCore RS ARARIN PermInterner
(key/identifier).
ShapeForge.
CodeForge.
PropForge

GGt IR E KernelSession Wik / 26, W) BuiltinWorld.

full_reset() Hi global object.

BuiltinSnapshot

HRBAIRE Vm iR TR ) FEH. PC. R,
5t#. Epoch
Arena. JsString GC
iE

iXRb5r 20818 Oxide]S REWS IR P FT R :
1. B A VM BT, AHESFARAITRRN R ;
2. e 24 VM 13 Kernel, EREENRZATH. Shape. WEMNRMSGESE .

| 1.4 cU%iss 2: EEGENENES GC

AT Agent 355K RS M R LA W IRVE G R IIRHIE : S RAE—IRIAA b IR, fEIT4S
HEVERIRRL. Oxide]S HBLAFIa T I NAE 7 A ZER -



Long-lived / shared memory

|
KernelCore (Arc<KernelCore>, #fEZikAdt=E) |

PermInterner ShapeForge CodeForge PropForge |

append-only hidden classes bytecode LRU IC Mk |

key / ident shape graph structural hash shape->slot |

A BEETE, %45H append-only, KAV |

|
KernelSession (per-session, #mifiid full_reset() i) |
BuiltinWorld Global object BuiltinSnapshot
Object/Array/ 4AJEXt4% WERZI + PR A
Function/...

A Bk session, WEKFEEEE full_reset() & @R

A
shared references

Per-VM / per-session memory

Vm

registers[256] / call frames (SmallVec) / try-catch / exception state

| Epoch Arena | bump allocation, 0(1) epoch [allf
R L [
| object allocations |
| arrays / temporary values |
| execution-local metadata |

| JsString GC | widiEs, EEETN JsString fH

| tracked allocations |
| roots from registers |
| roots from frames |
| 6C Mifti: 32 MB (commit ad7b844) |

Adrfi: BOVM /) BHITRTE, BUTERJE Epoch #TT, GC FriciEHMtERIK |

P75 GC BEiHfocHE s :

o JMNZMEAN VM At Epoch Arena: bump allocation, 4> epoch 85l O(1) My, A&
S 5B R,
e VM #ilifi B JsString GC: BT fFH ( "hello" + name %) HbnidiiH GC &L, 7f#
& / VAR / REXR [ Map/Set/Array 8RR root, GC Biffi 32 MB fili %z (commit
ad7b044 );



o KANEEHEEIREIR: KernelCore F#fi Perminterner / Shape / Code / Prop FKE
mi AR, KernelSession F¥fn[HEA) BuiltinWorld 5 global object;

o X / WEIEPES: @i KernelSession::full_reset() + BuiltinSnapshot JEK:Mn] BL7E
AEFEMERAANNIHE PR builtin 52RNR;

e Map / Set / Array / Object F8#2 Y5 GC B Pilk session MR BHTIREIN
(commit 9db28b2 {&id Map/Set GC BB R ME)

| 1.5 eU%RE 3: EFAFHBSEFER VM

OxideJS A H MR AST, WAIFBERER AST Hildh B L0, mHEfAdEt VM $#
1.

AST
I

| compiler pass

| bytecode: Vec<Instr> |
| constants: Vec<Constant> |
| n_registers |
| sub_modules for functions |

e i R +
I
| run(module)
Y
B +
I VM [
| -mmm e |
r@ rl r2 ... r255
pc

current bytecode

I [
I [
| frames |
I [
| current constants |

EMFERA VM 5K -

o FEArp g Bl LE DM A 8

o MW IBTEVI MBS BUEIEE Bk ;

o HILHRX VM, /b K& push/pop %

o BTREMAIMIREL. inline cache HIRIRIEAL.



—. EEiA

| 2.1 =B TERE
OxideJS I—WHUTHIRMEIA IS TRRSSIIBIILE R, £ Bl Fifih:



One Evaluation Request

1. Source Input

JavaScript source string / file
v

oxide_parser

- create allocator

- parse source

- produce AST Program

AST
v

oxide_compiler

Pass 1: counter / symbol projection
- walk statements and expressions
- allocate registers
- assign labels for jumps, loops, try/catch, switch
- build lexical binding information

Pass 2: emitter
- emit fixed-width bytecode
- build constant pool
- compile function bodies into sub-modules
- encode property access / call / control-flow instructions

Hash: structural_hash
- normalize AST structure
- generate cache key for CodeForge

CompiledModule
v

KernelCore.CodeForge
if cache hit:

reuse Arc<CompiledModule>
else:

insert newly compiled module

Arc<CompiledModule>
v

VmPool / VM Selection
- obtain an idle VM
- VM references the same Arc<OxideKernel>
- reset request-local state
- prepare registers, bytecode, constants, frames

\4

VM Dispatch Loop

while pc < bytecode.len():
instr = bytecode[pc]
decode opcode / rd / a / b




dispatch opcode

examples:
LOAD_CONST — load constant to register
ADD / SUB — numeric or string operation
GET_PROP — property lookup through Shape / object model
CALL — push CallFrame and enter sub-module
CALL_NATIVE — call Rust builtin
THROW — build exception and unwind
RETURN — restore caller frame
HALT — finish execution

JsValue
v
6. Result Formatting / API Return

| 2.2 Parser B2

Parser 2R 3i1% JavaScript JiSHh AST. HARBSITNE X, mikdh compiler FthiE
L5 .

JiAG
o FEBIRIS AT
o fIJ#t AST allocator;

o il parser 135 Program;
o ¥% parser error ¥ W H PIEREHEIR

X PR

crates/oxide_parser/
src/lib.rs
src/error.rs

| 2.3 Compiler E
Compiler )2/ AST 5 IR, MRl VHIBODHIRIEL .

crates/oxide_compiler/src/
compiler.rs # gmiFE AL, ZwHE% IR pass
hash.rs # structural hash, AT CodeForge {7
symbol_table.rs  # ialV:ghE 51FHEE R

2.3.1 IR fmiFE

VnigiEATH oxide_emit ZERRSPME IRFunction , PHRIRE :
o H[IEMPRSFTER) DCE;

e CFG H#tY liveness/live range 4¥i;

e liveness RNk DCE;

10



e CFG/liveness Hi;
o FHMIAFFIMIALY spill Hir;
e oxide_ir::lower FKEMBIE 32-bit bytecode.

IR ¥ code. data. bindings. builtins. closures. meta fil nested FHEs R EPRIE, o
itk (CFG. LiveInfo. AllocMap) fEh pass &itli, A% M IR $458.

2.3.2 FH51BE
OxideJS fEHIEE 32-bit 7% :

32-bit Instr

B B e B +

| opcode | rd | a | b |

L L +---mmmm - - - L +
8 bits 8 bits 8 bits 8 bits

e opcode FEORERVEINY;
o rd JAWFORHRAARN;
o a / b FoRBHFIER LENBURE Aok AR

B3 J(3TES R

11



eS|
LAV N
Pria%
Leg2
Pl
S
Zh
FREY
P E
el

DAL T
g

| 24vm E

Al

ADD. SUB. MUL. DIV. MOD

BIT_AND. BIT OR. BIT XOR. SHL. SHR
EQ. STRICT_EQ. LT. GTE

JMP. JMP_IF_FALSE. SWITCH_TABLE
THROW. TRY_BEGIN. TRY_END
LOAD_VAR. STORE_VAR. LOAD_CONST
CALL. RETURN. CALL_NATIVE
NEW_OBJECT. GET_PROP. SET_PROP
NEW_ARRAY. SET_ELEM

MEMBER_INC.
COMPOUND_MEMBER_ADD %

HALT

VM 2T, 84 VM 22— ENiids BT

session_gc
kernel: Arc<Kernel>

VM KT IR KB R -

MET VM [ session GC JoHdRE |

FRHIE= Kernel

12

T T T +
| Vm |
T T T LT +
| registers[256] ] 52 PF AT AR S [
| pc T aE € |
| bytecode METHAT E Y |
| constants RS -oli [
| frames PR HCR AR [
| try_stack S AR [
| exception_value [T A [
| pending_error_kind HRTH IR |
| for_in_iters for-in HEACRZS [
| session_arena g A A R B 20 X |
|

|



loop:
instr = bytecode[pc]
pc += 1

match opcode(instr):

LOAD_CONST = regs[rd] = constants[idx]

ADD = regs[rd] = add(regs[al, regs[bl)
GET_PROP = object property lookup

SET_PROP = object property write

CALL = push frame and enter function
CALL_NATIVE = call Rust builtin function
RETURN = restore caller frame

THROW = unwind try stack

HALT = return regs[0]

| 2.5 Kernel B
Kernel 2 ¥l PIRIE ST INED . EARMERE—IRPUTI RG4S, mikOif# vl
WRENWEH . Kernel WEBRE—3Hi5 PR :

e KernelCore: kAL, #4589 append-only, kK AHE;
o KernelSession: M / 2%, wiliid full_reset() BEH BuiltinSnapshot MERHMSEER
PR

B e e e T RS +

| OxideKernel |

B et R +
— KernelCore (Arc<KernelCore>, BifERKAILE) [
KernelConfig |
PermInterner Append-only key / identifier 3% (leaked &'static str, 64-bit hash)|
ShapeForge 4:J% Shape / Hidden Class # |
CodeForge ks 22 (Mutex<LruCache>, max_cached_modules F[R) |

— KernelSession (per-session, ] full_reset() =H#) |
BuiltinWorld Object / Array / Function / String / Number Z5p & X545 [
Global object  &J/Rxt% M ILItnt)E |

|
|
|
|
|
| PropForge @i IC Btk / shapesslot 47 |
|
|
|
|
| BuiltinSnapshot JERGIITRAR, 4%k ik |

13



2.5.1 B2 Kernel £ VM R91T{iEH

e
PUE G I

Key / identifier 3%

M4 Shape

MEaTR

JE LY R

T REA R

A o) o

2.5.2 £ VM 17561

¥5@4E VM M/ runtime

A VM REE

A VM % A1

A VM BE K

TR R EHi

A VM BkE)

W RO

A runtime Fy5%H A

Request A: "items.map(x = x.id)"
Request B: "users.map(u = u.name)"
Request C: "orders.map(o = o.price)"

14

| CodeForge | SRS A g B AT
| ShapeForge | X Z A HILEE Shape
| PermInterner | id / name / price %
t--mm - - - +--mmm - - - +
[
Fommm e R +
| [ |
v v v
VM #1 VM #2 VM #3
Request A Request B Request C

% VM FAf: %1E4% / Epoch Arena / JsString GC / RHIRA

OxideJS i Kernel £ VM

KernelSession " iigiE 5
=11

PermlInterner £J5 append-
only, JCHii%

ShapeForge ¥ VM 1£%¢

CodeForge #% structural
hash &1EHH

PropForge # VM 155 IC B
b

VM A% s . Epoch
Arena. JsString GC, KAk
i

KernelSession:: full_reset(
) ## builtin + global, 4%
5 3

key Bifd



| 2.6 SRS EiBHE
Mg Shape fidgMAi)m .

EMPTY_SHAPE
I
| add ||X||
%
Shape #2: property="x", offset=0
I

| add ||y||
v
Shape #3: property="y", offset=1

ML E SR
e Y5ij Shape ID;
WA
JEPEAERAIX 5
FAEL [ BHEN bR ;
native FEHIHH R FEURES] .
JaEPE Vi )i

GET_PROP obj, key

. EE % shape_id

. miyEPE key XN offset

. fo Shape / PropForge ZEf7FNIEE slot
o A U R R A

DAKWN B

|
I
|
|
|
v
iR mE M undefined

| 2.7 pEYR
PEX % H Rust B9, Jfidid Kernel / BuiltinWorld #5730t .

15



crates/oxide_builtins/src/
— array.rs

— array_buffer.rs
— boolean.rs

— bigint.rs

— data_view.rs
— date.rs

— error.rs

— function.rs

— global/

— iterator.rs
— json.rs

—— map.rs

— math.rs

— number.rs

— object.rs

— reflect.rs

— regexp.rs

— set.rs

— string.rs

— symbol.rs

— temporal.rs
— typed_array.rs

T = VA o

| crates/oxide_vm/src/bindings/

HIPS2H Rust native FMEHEREIS PIES. AR R4 L.

| 2.8 test262 Runner

oxide_test262 JHT Hah21T ECMAScript Test Suite.

o o e e e e e e e e e e

| oxide_test262

e 1 0 5 5 5 5 5 3 5 3 0 5 0 5 0 5 9 0 5 0 5 3 5 5 0 5 3 3 0 5 9 5 5 9 3 3 5 5 0 5 0 3 5 0 5 3 0 0 0 9 5 0 3 0

| discover tests

| parse YAML metadata

| Tload harness includes

| apply skip / feature policy

| run parser — compiler — VM

| catch panic / runtime error

| classify pass / fail / skip

| summarize totals and failure categories

e 15 5 5 5 5 5 0 5 3 5 5 0 5 0 5 5 3 0 5 5 0 5 0 5 0 0 5 5 5 9 5 5 5 5 5 5 5 5 5 0 5 2 3 5 5 0 5 5 0 5 5 9 5 0 0 5
runner K] UAF

o GEikAiHE

o FRINRIIRZ IS SUHH;

o 'S M FiBrH;

o Xl Quick]JS. Boa. JerryScript 3% baseline.

Ml runner B3

16



e --supervise : BAFREREBIIPATINA, BROLSADGEIT. mifihe2a b ahsi ;
e —leak-check %5 --leak-check-interval=N : JIPER session X%, session T
#. CodeForge AIfFSIEMRHHCET;

e —no-regalloc : XM liveness / Kiffi DCE / RegAlloc %%, HFIR{LIFEMIBI7FEHT
bE;

OXIDE_TEST262_WORKERS . OXIDE_TEST262_WINDOW . OXIDE_TEST262_SUPERVISORS ZEIf
Wi R, MGk, @R/ supervised BABEIREEH ;

flags: [module] Mik: parser X¥§ parse_module , compiler jiid B HERE AL PR
. import/export 3fl ES module 2 this Fh&.

=, {REBikeR

| 3.1 HEES

project-root/
Cargo.toml
Cargo.lock
crates/
tests/
docs/
README . md
W7 Z 30 . md

17



| 3.2 Crate BB

Crate
oxide_parser

oxide_bytecode
oxide_ir

oxide_cfg
oxide_liveness

oxide_dce

oxide_regalloc

oxide_emit
oxide_compiler
oxide_types

oxide_kernel

oxide_vm

oxide_cli

oxide_test262

I 3.3 oxide_types
RS

18

(3]
JavaScript parser # A2, fiili AST Program

WL, B ERMEA compiledModule
ABI

AST SwiEpmRas. 1SR bytecode

lowering
TPy P R R S R L e B
T CFG WG R Y live range 73#i

nAPEMIER. EACUMERA liveness JRENKHK;H0
DCE

TWHE. FHEE. spill M FERss

AST 3 IR WA R, AR /eI i ES
module B

%tk DCE. liveness. RegAlloc fil lowering
HITEA I

JS runtime JERRY, W JsValue. JsObject.
Shape. Error. Arena

it Kernel £ VM ZU4rpi 3t 55817 0

FVIRRERN. WENLR. VM pool. session

arena / GC
WMAITTH, %¥¥ eval / run / compile / REPL

test262 HALMIIBTTaY



crates/oxide_types/src/
value.rs # JsValue, NaN-boxing fEZF/R

object.rs # JsObject, X4k, JRMEAFfE. oL/l brid
shape.rs # Shape, Shapeld, EAiRER

mem.rs # P<T>, arena / persistent object A=Al
error.rs # N ERE R

private_key.rs # class private field / private name #:&5Hy

¥ crate L TRBIEDRZ, REAMRE LEBWE.

I 3.4 oxide_kernel
R

crates/oxide_kernel/src/
kernel.rs # KernelCore + KernelSession + KernelConfig + global object
string_forge.rs # PermInterner — append-only key / identifier 54
shape_forge.rs # ShapeForge — Shape / Hidden Class fl@d 5%
code_forge.rs # CodeForge — CompiledModule LRU ZE4¥
prop_forge.rs # PropForge — @i IC HARZEAF
builtin.rs # BuiltinWorld + BuiltinSnapshot iE#5f:
kernel_log.rs # Kernel |25tk H &ML

oxide_kernel J2Mi Kernel % VM [rp.b. Biliid KernelCore PRIEFRAILEIRE, @i
KernelSession PRAZRJEEZIRHEINE, i VM BTN,

I 3.5 oxide_compiler

R SAF -
crates/oxide_compiler/src/
compiler.rs # RN, Bt IR pass 5 lowering
hash.rs # structural hash

symbol_table.rs # WVEAEAEAA EYE

MHigIERFE oxide_emit ZEpK IRFunction , PRI oxide_compiler &i—#tlE:

AST oxide_emit

oxide_dce (mli%ffsF DCE)

oxide_cfg + oxide_liveness
oxide_dce::dce_precise

oxide_cfg + oxide_liveness (MIfR$54 5 E#)
oxide_regalloc (E#%E® / spill / #H4ME)
oxide_ir::lower

CompiledModule / bytecode

Jlilllll

Compiler::new() BRIAJFiE DCE #l RegAlloc; with_dce(false) . with_regalloc(false)
AT RS RTEN L. CompiledModule Z3H VM #7555 A CodeForge £&17 .

19



I 3.6 oxide_vm

KIS Hat:

crates/oxide_vm/src/

generator fHi/%E

async generator 5 AsyncFromSyncIterator
Promise S51{f:45pA%1

A R ) e D BT S R R R R

2% 6C [/ bRidiEEHL

— generator.rs

— async_generator.rs
— promise.rs

— suspended.rs

— session_gc.rs

— vm.rs # VM E4HMS5HITAD
— vm_runtime.rs # BTN OAVRSKE
— vm_support.rs # VM B2
— vm_props.rs # BV ELIE
— vm_pool.rs # VM pool, £ VM EH
— session_arena.rs # £xi%Z% arena
— session_gc.rs # g GC / AriciEHieh
— native.rs # Native function ifH#E
— dispatch/ # opcode 43RSl
— bindings/ # WEXS45EE BuiltinWorld / global object
#
#
#
#
#

VM ZERAS R BRI, #F:
o ‘7YilY dispatch;
o FAELIAN;
o SHAbBL;
o JEYEEIETE VI ;
o WEXA native call;
e session arena 5 GC;
e VM pool.

I 3.7 oxide_cli

KEYie:
cargo run --release -p oxide_cli -- eval "1 + 2"
cargo run --release -p oxide_cli -- run file.js
cargo run --release -p oxide_cli -- run file.js --repeat 1000 # HHEHNEH Kernel HFf N &
cargo run --release -p oxide_cli -- compile -e "1 + 2"
cargo run --release -p oxide_cli
4 G >

CLI =% T
o FIJB1TJS IWEL;
o FTENGRIEIGIIFYINY;
o PUTUF;
e run ——repeat N : MHERNEM Kernel 82 eval N (X, T2 2IG3EHENIR;

20



e compile_module : %l import/export ) ES module, F#iliidBi: loader BEHEIB;
e {7 smoke test.

| 3.8 oxide_test262
KAt

| crates/oxide_test262/src/main.rs

Mvi:

o )i test262 MiLH%;

e fi#PT metadata;

e {EA harness;

o HiE feature / flag HEFTHEIT BEIAT ;

o Hiigk panic;

o fiihh pass / fail / skip;

o SR,

o 3#¥ supervised THFEIT. BURMIA. leak-check Al RegAlloc JFXATLE.

| 3.9 KIBTETSLE

Developer / CLI / test262
I
v
oxide_parser
I
v
oxide_emit — oxide_ir — CFG/Liveness/DCE/RegAlloc — lower
I
%
CompiledModule
I
KernelCore.CodeForge
I |
v [
CompiledModule <--------------- +
I
v
VmPool selects Vm
I
v
Vm executes bytecode ----- > KernelCore: PermInterner / ShapeForge / PropForge
----> KernelSession: BuiltinWorld / global object
I

%
JsValue / Error / TestResult

21



| 3.10 QUEFSBIRBHRESE:

BHRL (A ZIDAE i
i Kernel % VM oxide_kernel::kernel , Kernel }£55, VM B& &

oxide_vm::vm_pool ,

oxide_vm::vm

Key / identifier 3if string_forge.rs # VM append-only 3§,
( PermInterner ) Biix
1t Shape shape_forge.rs , shape.rs ¥ VM N4 REN
HERAT code_forge.rs , hash.rs structural hash ->
CompiledModule
B PEVimE1 prop_forge.rs , Shape / offset Pridtisid

vm_props.rs ,

dispatch/property.rs

2R GC session_arena.rs , VM AR ain by 455 Bl
session_gc.rs , vm.rs

NaN-boxing value.rs 64-bit Zi—{fi#n

aifraal VM opcode.rs , vm.rs , 1 95 A7 dr g TR
dispatch/

FEFEROFREE SR

e oxc — JavaScript JiS##Hr (parser/ast/allocator/span/diagnostics/syntax) , £¥iH
IO IR
e bumpalo — Bump allocator, ¥J%X Epoch arena PI£RFININICZE AL

o dashmap — J#& HashMap, HF CodeForge « ShapeForge - PropForge # VM &f#
=g

22



Y. Benchmark 5iFS8ER

| 4.1 mitz=phigit

R, IS 51% “UWAMN” , JIEARNBRSPITRER=, a1 MBS ol
EHEE. ik, BRI 7 —E2 44K benchmark 157 6R, ¥% AT Agent 355t Rk
(FpsU &

213104 MEAELE WA G L]
EmE test262 (ES bl 53,598 A5 75 50% ECMAScript &
—81k) ik 75 BRI A
TERE JetStream 2.0 64 NMRFEPERIE 25% JU SR
AL (3 Quick]S
baseline
kiah 12 /B s oxide eval 15% Agent iRz
"1, 20 IR R
2y 63 H e A tests/stress/* 10% KisfiRPie s
RSS .js ]

| 4.2 gaiEs L
Stota.l =0.50 - Scorrectness +0.25 - Sperf +0.15- Ssta,rtup +0.10- Smemory

4.2.1 IEiE1EE %9 (Correctness)

pass

P, pass + P fail

o Ppass: test262 il ik (of ran, Ait skip)

o Pry: test262 JKMiXa

o Hbi: > 60 (ES2020 Bl )

o JiEEEk (2026-06-30): pass # 69.6%. MG Ll ¥ Kit Temporal. BigInt. 53k
X BB ME§ origin/main [MAThE pass B E Y] test262 checkout L
WS AGEE T, A SIARIHIELRE 580 i ghR .

x 100

S, correctness —

4.2.2 146E15 9 (Performance)
35T JetStream 2.0 JUFPF-¥, L Quick]S MAElE (80 43 = Fi°F):

23



n 1/n Tg%gs
Tgeo = 1:! ti y R = W, Sperf =80+ 20- 10g2 (R)

geo

e R > 1: OxideJS "tk
e R=1:F (80 %)
e R=20.5:1221% (60 %)

4.2.3 BiEERSS (Startup)

teold — 90 twarm — 20
Sstartup = 100 — min (50, %) — min (30, MT)

o teoid: HIRIATIFM (ms), Hbs < 100ms
® toarm: A2k 19 X33 (ms), Hbs < 50ms
o XK 10ms il 1 43, BRahiE 5ms {11 5
4.2.4 AFELHAEES (Memory)
5

Mipeaic — 50
Stmemory = Max (0, 100 — L)

o Mpear: IR RSS (MB)
o Hbs: < 150MB 4%

4.2.5 [M5|EESEHFMLL (HRELZ)
PL Quick]S = 80 ik, #4515k LiRMILERE MBS ISR 5 70 8L

5% LA
Quick]JS 80
BOA 69
OxideJS 76
V8 (Node.js) 53

| 4.3 Agent iIZ2EBEMIN
T ZERRTTS / #5 session 517 :

Sagent =04- Scorrectness +0.2- Sperf +0.2- Ssession—reuse +0.2- Smemory

Hrp session E WG :
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tsession-
SSeSsion—reuse =100 - (1 __ Usession N )

session-1

it OxideKernel # VM £ (DashMap + Arc) BB .

| 4.4 Baseline 33tk

4.4.1 AR

5% test262 pass% ¥k JS SERJEERT (Intel / SRS,

ms)

Quick]JS ~99% 0.977 / 3.001

Boa v0.21 ~85% 11.377 / 16.389

V8 (Node.js) ~100% 103.734 / 34.956

OxideJS 69.6% (2026-06-30 pyH3t 3.425 / 3.725
%)

4.4.4 B85 JS HhiTiERY (WESNILL)

10 FILRERERGE (R / 2R /W% [ Bl [ BOAN [ JBTEYiRl / #4E513¢ [ for / while / ¢
FrPHE) /EMAT-6 LR LE:

Th Fe %

NS 920 (ARM64)

PU3IEE84 IS HTHERS — 8RES 920 (ARM64)

= Oidels mm QuicS = 60A mm Vainode)

Intel Xeon 8259CL (x86_64)

—Oidels e QuicS e B0A e Viinode)

[ )
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BPREE (ms, 5 benchmark/internal/plot_report.py W SINGLE_P1 / SINGLE_P2 —
20

TR 5% (VN 2kt PIEA Bl BN PRI ¥4 for while Ezuli T
s 920  Oxide]S 3.600 3.300 3.500 3.700 2.800 4.330 4.100 4.320 3.900 3.700 3.725
s 920  QuickJS 3.301 3.308 3.217 1.508 1.678 3.331 3.456 3.375 3.453 3.386 3.001
S 920  BOA 16.301 16.307 16.968 14.313 17.196 16.323 15.903 17.421 17.401 15.754 16.389
fiEms 920 V8 35.513 35.143 35.375 33.832 34.501 35.422 35.259 35.470 35.137 33.904 34.956
(Node)
Intel Oxide]S 3.200 3.300 3.574 3.118 3.353 3.692 3.569 3.488 3.590 3.363 3.425
8259CL
Intel QuickJS 0.948 0.963 0.882 0.965 0.971 1.161 0.988 0.973 0.961 0.956 0.977
8259CL
Intel BOA 11.464 11.346 11.278 11.255 11.411 11.282 11.410 11.562 11.468 11.294 11.377
8259CL
Intel V8 104.285 103.765 103.714 103.899 103.473 104.206 103.825 103.450 103.407 103.319 103.734

8259CL.  (Node)

KEpWgs: OxideJS EMAF-HI 10 RERFEFRIMT MM 3.725 ms Al 3.425 ms, WRPT
BOA 5 V8; Quick]S fEMiEFETIRE . OxideJS #FMBEBUER D, Intel LIETEVFEH
Wi, SRS b i BRI IR0 5

4.4.5 EMiR (NESXILL)
8 Wik /iR (array / call / code_forge / coercion / gc / ic_cache / property / string):

T Fe %

ﬁﬁ’ﬂg 920 (ARM64) 318 JS ERIRRE — 8RS 920 (ARM64)

B GRS

Intel Xeon 8259CL (x86_64)

o G, )

BWREYE (ms, 5 benchmark/internal/plot_report.py W) STRESS_P1 / STRESS_P2 —
)

Ra 5% array call code_forge  coercion gc  ic_cache  property string T
M5 920 Oxide]S 53.600 3.400 2.400 16.400 387.700 2.800 4.000 55.700 65.750

26



T 5% array call code_forge coercion gc ic_cache property string R2<]

NS 920 Quick]JS 16.500 2.000 37.100 30.600 49.500 9.800 12.300 6.900 20.588
NS 920 BOA 164.700 19.700 127.600 119.200 476.600 68.800 63.900 52.300 136.600
NS 920 V8 (Node) 38.500 34.200 115.100 35.000 49.700 45.300 53.900 40.900 51.575
Intel Oxide]S 66.274 3.381 5.334 17.487 98.416 21.088 39.770 28.787 35.067
8259CL
Intel QuickJS 9.200 1.200 25.100 18.400 34.400 5.500 5.300 3.400 12.813
8259CL
Intel BOA 100.600 12.600 86.700 79.600 287.500 43.900 40.800 32.900 85.575
8259CL
Intel V8 (Node) 135.100 103.500 184.600 110.800 113.400 108.000 109.500 115.500 122.550
8259CL

FKPEMEL. Oxide]S B code_forge ~ call Ml coercion FPEREF, EMANEEBIRERT
BOA 5 V8; gc RREMWMESR EZRHEMNG, Intel ‘M array « gc « property Hl
string A IRIEZER . Quick]S KRR FEFENRAK, Oxide]S K EEJFEIIE T BOA, JF1E
Intel *FHEWIRAKT V8.

| 4.6 MikHS
FRATISL AL DA A

# AT
bash benchmark/build.sh

# benchmark
python3 benchmark/run_benchmark.py

¥R : run_benchmark.py YpiEZEEAKIEN. IENIA. test262. KEhAIZERE RSS;
A X JetStream 2.0 64 VAVERE 7 AR N ZMA . 1EXPES i 208 € JetStream
2.0 A, IFE Quick]S 5 Oxide]S LN workload fifi 3:3EAL2

h. R&IEERIREMERSE

| Compiler counter / emitter ;EfZ5 IR E4E

A

K OxideJS 4ii##R ) counter pass + emitter pass Pijls AST HilE, fRBIMEX R — AST
PR RS 2 B . KBTS DU RBREE A B RS ZEE NI, ik CiE 58 2K IR
HWek: oxide_emit ZEJR IRFunction , Ja&kilild CFG. liveness. Filii DCE. RegAlloc i
lowering £ 16, AEHEIH counter/emitter X FFHUHITEN 2 5i 2049 .

AENRETT AR TEIBRB B, TRANFFE0MEE5 test262 BBk
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e language/expressions/class KRR, FIEFEY --supervise watchdog kill.
o RHISEL/ 2 [ EAWME / RAGE / UHREE ( class { [computed] ) {} } ) % FHF2E
# WTEIE RO IPRBEDEA .

o YUBHIT oxide_cli compile -e "..." & oxide_cli run B PC BFEF2 7B PR
VI YESHT

tRE
Ptk L@t 24 counter/emitter BEHZEN diff bbiz, BUNH 9 A BBIEIE S e P S
LFHBA—B. Pln:
o JRAEFHERS ( class B extends A { constructor() { ... } } ) FBHEAIHE, counter
BT 1 % LOAD_CONST ;
o 22 = HAWM, counter R ZHMK 2 4, fH emitter SEhEMR 3 %;
e for (var x of arr) W var-init EHIGHER, counter Bk, emitter 5% 1 1 %

LOAD_UNDEFINED ,

ARG projected_pc HHEY PC hiZE 1 - N 852, ZWZEHS ABEE HbiG, BE%IRS
R PR WP RN, RS opcode — EHR B JMP_IF_FALSE BkIml, JEIRIENE
.

BEFRBXSHARE
1. Pl B 5 W S AR IR S8 counter/emitter 525,
2. ik BN X IR Al pass SRR U5 i iHBey: IR 8 Ry EhE
oxide_ir::contract , CFG/liveness/DCE/RegAlloc % HA ¥uclid 5iaf7 b 55ar il .
3. Compiler::with_dce(false) Ml Compiler::with_regalloc(false) fRWMEILIFR, BT
RULARIE R 21T IS R 5O .

i AL 8 BBt test262 IR, % LT M TE B FRMEREPE, ELURIRRSE 0 2 B % i
test262 checkout e FiMAE% F k.

7~ Al (ERI1ESIRER

PAN = BAETR 57 RO (4 benchmark BIAR) %% MYIGENIAER AT DARRK LR, MmN T
Wi Mlireview 5 2¢, O IRERISI N TR . sE4h, AT AR5 mr e, E2H ¥
commit message %5 5 XA .
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. FKitkl

1. FHEPEERRIL: SO0 / i / ES FEFRETETIE, ik Oxide)S Wig &)™
Fa.

2. ¥R S ICRE: TENR S ERSE. B/, it JSON Parse 35 LB RSS #—2 )k
i

3. dkSiTT test262 pass #2: Hiw 85% AL (HRBiZY 73%) , 5T ES2023+ Anf B RE )
5. Proxy / Reflect ifi . BO¥MiF=lfi .

4. ¥4 AT Agent HBEE 7ikfL: ik Oxide]S 1 Vibe Coding T-fEifi FEHILALS I 75 {i4r
{5 HCTE N EH IR token A

License

ABHFRM MIT License JFJRBMY . P4 X HBH 5% LICENSE (fF.
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