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» CPU Arch support:

Full WASM MVP spec support and aggressive support on post

MVP features = X86-64, X86-32
=  Support Interpreter, Ahead of Time (AoT) and Just-in-Time = ARM, THUMB
(JIT) Compilation = MIPS
» C based implementation, LLVM based compilation = XTENSA

Small footprint and memory consumption = Platform support:

= VMCore — 50K for AoT, 80K for interpreter
. . .
. Down to 16K DRAM for running hello-world Linux, SGX (Linux)

=  Windows

Blazing fast interpreter and compilation

= AoT module loader on Linux, Zephyr, SGX(Linux) = Macos
= Android
= Native SGX support for interpreter and AoT, Native WASI for |
SGX (No need libOS) = Zephyr
=  Support pthread, multiple modules inter-calling = AliOS Things

https://github.com/bytecodealliance/wasm-micro-runtime Vxworks
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The AoT performance is close to the GCC native compilation among the workloads

-

base64 O 20 0. 26 0. 20

fib2 0.53 0.83 0.87 0.6091 95
gimli 0.16 0.17 0.17 0.941176
heapsort 0.72 0.81 0.66 1.090909
memmove 2.76 9.32 9.24 0.298954
nestedloop 3.09 2.93 2.89 1.069204
nestedloop2 3.56 2.80 2.77 1.282452
nestedloop3 16.52 0.93 0.95 17.33217
random 0.43 0.31 0.30 1.422222
seghash 2.35 412 3.18 0.73822
sieve 0.26 0.36 0.33 0.787879
strchr 0.37 0.17 0.25 1.48
switch2 0.23 0.34 0.17 1.352941
fib 0.01 0.03 0.02 0.5
pollard 0.01 0.14 0.01 1

Intel(R) Core(TM) i7-7700 CPU @ 3.60GHz
Ubuntu 18.04 64-bit
gcc-7.5.0
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Post MVP features - WIP
Threading and pthread — 55k
Multi modules — 55k

Source code debugging - Q4
SIMD support — Q4

Performance and footprint optimizations - WIP
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Instance

Host Process
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AZ 7, — The same WASM binary cross different
WAS MA*}-L =3 ﬁ;ﬁ H\|/ |\1§!J hardware and systems

TFT Simulator

Sample littlevgl: whole lvgl 2d Sample gui: whole lvgl 2d
library is compiled to WASM library is compiled into runtime dello world! 14
WASM APP WASM APP

User logic User logic

Click ++

Lvgl 2d library

widgets Linux & SDL2 based

WASM
runtime 4]

rendering

Input Lvgl 2d library

pDrocessing widgets

rendering

wntim
Ui processing

Display & Input Display & Input

(SP', SDLZ) (Spl, SDLZ) ZepherS LCD based

Runtime Runtime
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Language independent virtual machine allows application diversity

Hardware independent virtual machine allows HW-specific capabilities and optimizations

WAMRIZH 7 XA TFORRREESESGX enclaveBI[RASTHF | JITHARFEELLOS
WAMRJREESTIFWASI for SGX HBHEenclaveFiziTTensorFlowHIWASMERZAS

FIE=AFRIWASM/SGXEEINH : Smart contract, Trusted FaaS and WASM
remote attestation
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PRIVATE DATA OBJECTS: SMART CONTRACTS FOR SGX
WAWAKA INTERPRETER FOR PRIVATE DATA OBJECTS

SGX Enclave

Contract Byte Code

Contract Metadata

Persistent State Handle
Invocation Request (JSON RPC)

WASM Interpreter

JopeoT jaeljuo)

Transaction Metadata
Invocation Result

Crvbto Extensions Persistent State
vP Extensions

Byte code — provided by the contract writer
WASM interpreter — provided by WAMR
Loader and Extensions — provided by PDO

e Labs
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MW FZ=44 : Faasm and Trusted FaaS

Faasm: Lightweight Isolation for Efficient Stateful
Serverless Computing E E m
Faaslets - lightweight serverless isolation

Local and global state - locally shared, globally synchronised
Fast initialisation - snapshot and restore, with cross-host migration
Flexible (POSIX-like) host interface - serverless-specific, WASI and more

Serverless with WebAssembly:

Paper preprint https://arxiv.orq/pdf/2002.09344.pdf
Github: https://qgithub.com/Isds/Faasm

Copyright © 2020, Intel Corporation. All rights reserved
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Virtual machine Isolate model
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