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Z28%, NREFIRBIZITH: ERERZERZASEA (W fork 3K open) , FTE I/0 BIE ENFZ, Flu,
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BEI8XFEK, M Wasm XZF,

[/ Tl Rust EREIRIEA Wasm, BTRAREFRS

#[no_mangle]

pub extern "C" fn add(a: i32, b: i32) -> i32 {
a + b // %REIHE, XiEFIAR

#[no_mangle]
pub extern "C" fn safe_read(mem: *mut u8, idx: i32, len: i32) -> i32 {
unsafe {
// BITRRKEE idx + len <= memory.size()
let slice = std::slice::from_raw_parts(mem, len as usize);

slice.iter().sum::<u8>() as i32

}

XE& Rust RiB4w1F70 Wasm f5, £ Wasmtime FiE1To add BR#EALEIE, SRELRIEA; safe_read f&
F unsafe BRABUSITRIRIRICE: R idx + len BHRER (64KB E80), EIAWIMEMEMH (trap), &
IEHIT. XEMT Wasm HREFELRLR: ARELFEBOEFHEIR, E1THEFIRE.
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Wasm 4£&F5E, Wasmtime (Bytecode Alliance i) BEEEITH, 3F WASI FIAMHESR, Wasmer
RIABRARERR; WasmEdge fibiigins, EOMMEN WASI IRESXH. WLEHKR, WIT (Component
Model) MEBEAZIESAHEEAR. HiFsEEIE Emscripten (C/C++ E Wasm) # wasm-bindgen
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(Rust/JS #i#%) , ILARERMMWETR, (49720 F)
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Z2REARTRPRANTHRESE, AIBIANEREILNE: NEEBEIRTIEL LLM it os. system('rm
-rf /'), 5|& RCE, RFEFERRHENE, TMREYIW def fib(n): return fib(n-1) + fib(n-2) AIK3E
HiE, RAHEXS: RIEATEEIRE /etc/passwd AWML IE R ENEIB. ELRFIEIE 2023 F
LangChain b#E%¥i%, Z2ZF A eval HITEE JS; OpenAl Plugins iBiEAMFEESLIMER, GBS,
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3 4. Wasm 587F Al KIBRZON B
3.1 4.1 KBHITVFE

£ Al R, KBRITVRERERZNA: LLM £RMANSELERHFITE, HiZHmIFA Wasm iB17,
BRELE Python BB, Pyodide ¥ CPython 4i%¥/9 Wasm, 3z NumPy fl Pandas 755288517,
Rust-based REPL 1 wasm-repl MR E shell,

ZER—NRA: REETEERRE, LLM £/ Rust 55, REHZHLMIL,

/1 AT HERREY Wasm #EIR: FEFETRE

use core::slice;

#[no_mangle]

pub extern "C" fn matmul(
input_a: *const 32, rows_a: i32, cols_a: i32,
input_b: *const f32, rows_b: i32, cols_b: i32,
output: #*mut 32,

) -> i32 {

unsafe {
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let a = slice::from_raw_parts(input_a, (rows_a * cols_a) as usize);
let b = slice::from_raw_parts(input_b, (rows_b * cols_b) as usize);

let out = slice::from_raw_parts_mut(output, (rows_a * cols_b) as usize);

for i in O..rows_a as usize {
for j in 0..cols_b as usize {
let mut sum = 0.0;
for k in 0..cols_a as usize {
sum += a[i * cols_a as usize + k] * b[k * cols_b as usize + j];
1

out[i * cols_b as usize + j] = sum;

}
0 // FDRME 0

XEEHEBTE Wasmtime HiEfT. MNEMRBITLMEREREN (input_a AEH), MBS AN output, BT
B EARER, W21 FHR, REFAETIAIHE. Al RIBERN, %A wasmparser ¥IFER T T KIR1E
1, REEAL: REMEERTERE Python (AE GIL), BRBEHIEEY. 2FH, REBARFIKEAAR
SharedArrayBuffer, SEMZ# D1,

3.2 42 TESHEMGER

T EERIGIMERIIRETTEE N Wasm B, Fla0, REEWITARFNER, NBE query K, ZRLEME
WE — BENARIEER, LangGraph (LangChain #'8) 5 Wasmtime £/8: BT=) Wasm 3241,
JS/Python A instance.exports.get_weather(city_ptr: i32) - i32,

// Node.ijs A LangGraph + Wasmtime 75fjl

const wasmtime = require('wasmtime');

const engine = new wasmtime.Engine();

const module = engine.precompile_wasm(fs.readFileSync('weather.wasm'));
const linker = new wasmtime.Linker(engine);

linker.define_wasi(); // BRHI WASI, {NAF stdout

const store = new wasmtime.Store(engine);

const instance = linker.instantiate(store, module);

function callTool(city) {
const mem = new WebAssembly.Memory({ initial: 1 });
store.set_wasi_snapshot_previewl(mem) ;

const cityBytes = new TextEncoder().encode(city);
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!l BNAE, F&REE
new Uint8Array(mem.buffer).set(cityBytes, 1024);

return instance.exports.query(store, 1024, cityBytes.length);

}

It IS K B3 N & Wasm T B, linker.define_wasi(Q RBHEBEENQ, EMMNE;, REET
WebAssembly.Memory =, K IE E i ™ & 2 R % 1024, i B query IR [E B B, &% X §#:
precompile_wasm AOT it )4 B 5h; WASIREIREIELME, URBA. Xit AIRERSEAR
ZIESHEME, 0 Go EMMMBEIE,
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ZREMEERSE: MMM G Wasm 26, BRMISEN Spectre. BELBEEN: FERAESAIIHZIE
SharedArrayBuffer (% COOP/COEP k), a0, #¥i%IXIEEf#LE JSON, HITHIEBMHIET,

3.4 4.4 MRS REMY

A BEhA AOT MRIE, £7F .so XfF; EHEETR Wasm ZER 50us vs. Node.js VM B 200us, &L 3 &,
Al ES 808, Wasm 8 F Python 20%.

3.5 4.5 LREPERG

CrewAl SFHEZER WasmEdge $1T TensorFlow.js #18, RERIE: BN — LLM — Wasm 4i¥ — H1T
- i, hRBETRETFRE. (Y1150 F)
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4.1 5.1t
Wasm DfsERSM FSi, FRNERLSME GCFRA, BF VM sia2E., MasrESE, HF JS/Python VM,

BIfstEMRR, BENEEE. ARSSEE. W4k, T Docker &kifl, ¥ BRIMEEIHAHRIEZIFLIESIRRIL,

4.2 5.2 PrEx SRS

£ 1/0 7 WASI Preview 1 75&&, & poll-based LI, E£SEREH: #E1E NumPy BidsE. BidM, %
BERKH wasm-obijdump, FTTHEH,

43 5.3 REXEK

NREw/MVME, REEE wasi_snapshot_previewl::fd_write, ¥ITA Prometheus BIEEIESitHEL, 8B
100ms timeout #1 256 M B quota, 28T wasm-smith fuzz £RBFER, SESERX: Wasm H1T
BEEENKIHEL. (4780 F)
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5 6. ZAIARSKEKRE
5.1 6.1 B

Fastly Compute@Edge A Wasm #8ic1T Al {I2, LIAS M4 Cloudflare Workers Al & Wasm
#\ serverless, NIBSLBYHIE, B Demo: ¥FKAELEA Wasmtime #1417 LLM £ ATEKREERE (GitHub:
github.com/example/wasm-ai-solver)

// Demo: Wasm #ZFKfF2s
#[no_mangle]
pub extern "C" fn solve_quadratic(a: 64, b: 64, c: 64, result: *mut f64) -> i32 {
let disc = b * b - 4.0 * a * c;
if disc < 0.0 { return -1; } // FESER
unsafe {
#*result = (-b + disc.sqrt()) / (2.0 * a);
*(result.add(1)) = (-b - disc.sqrt()) / (2.0 * a);

}

AR R, HTEZRFER A =0 —dac, BERIINEF. KEBEA: LLM 8 T 22 + 3242 =0,
it a=1,b=3,c=2, HIT1E - 17 -2, 2[RE, BHLLFRZMM,

5.2 6.2 RKiHaH

Wasm 3.0 £5% GC, & F Puthon %%, SIMD ¥ BINE ML #I, 5 Intel TDX & & confidential
computing. AN OpenAl Tools, (49 620 F)

6 7. 458

Wasm 7FEIEEE Al REERe2EM: REEZERRE. EFREMEE. Z2FEHE. SREE Wasmtime, TIEFAF
JBU0 wasm-ai-sandbox.
SEZRR.

« W3C WebAssembly #5E: https://webassembly.github.io/

« Wasmtime X#4: https://wasmtime.dev/

- WASI t54: https://wasi.dev/

« Pyodide: https://pyodide.org/

. LangChain #8383 https://python.langchain.com/docs/security/

« X MNebAssembly for Hyperscalersy: https://arxiv.org/abs/2305.12345
« WasmEdge: https://wasmedge.org/

« Bytecode Alliance: https://bytecodealliance.org/
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- "'WebAssembly: A New Way to Run Code) X,
« Rust wasm-bindgen: https://rustwasm.github.io/

« Cloudflare Workers Al: https://developers.cloudflare.com/workers-ai/
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LR Wasm, T#FIIESE; WASI, R4HE0; AlAgent, BEERER,
#H—F % (WebAssembly Cookbook). {Programming WebAssembly with Rust).
(BF# 5150 F)



