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WebAssembly + Application Runtime = A New Era of FaaS?
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Staff Engineer @ Ant Group
Focus on cloud-native and microservice areas, such as
Service Mesh, Serverless, Application Runtime, etc.

Open source enthusiast, PMC member of Apollo Config
https://github.com/nobodyiam

Worked at Dianping and Ctrip, in charge of backend
systems and middleware products
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https://github.com/mosn/mosn
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Control Plane

(Java/NodeJS/C++/...) 4 \ (Java/NodeJS/C++/...)

tightly coupled with the application code

high cost of multi-language support
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Reference: https://www.infog.com/articles/multi-runtime-microservice-architecture/



https://www.infoq.com/articles/multi-runtime-microservice-architecture/

Introduction to Layotto

Business Logic

gRPC Client

gRPC Server

\ S |
Sidecar(Layotto)
Application Runtime API ©
Config Pub/Sub RPC
State ! Lock ! !

Cache

Message Broker Control Plane

https://github.com/mosn/layotto
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Co-build with dapr
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community and
alibaba

service Runtime {
// InvokeService do rpc calls
rpc InvokeService(InvokeServiceRequest) returns (InvokeResponse) {}

// Gets the state for a specific key.
rpc GetState(GetStateRequest) returns (GetStateResponse) {}

// Saves an array of state objects
rpc SaveState(SaveStateRequest) returns (google.protobuf.Empty) {}

// Publishes events to the specific topic.
rpc PublishEvent(PublishEventRequest) returns (google.protobuf.Empty) {}
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FaaS Exploration

program®
« near-native performance @

« sandboxing I compile

« portability

Browser c <SR, WASM Runtime

Good fit for FaaS!
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‘ System Resources, e.q. files, sockets

Invoke services?

Get/set cache?

Produce/consume messages?



WASM WASM
Module Module

WASM Host Remote call

‘ gRPC t°°o

Sidecar(Layotto)
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App 2

DynamoDB

SQs

KMS
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proxy_invoke_service
proxy_get_state
proxy_set_state
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App 2

DynamoDB

SQS

KMS




Proof of Concept

Node

Pod

Container

wasm
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containerd-shim-wasm-v2
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Node

/Layotto Runtime

wasmi wasm2

Layotto

A

containerd-shim-layotto-v2

containerd-shim-layotto-v2

nanoprocess
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Proof of Concept

wasm build docker build

hello.go

hello.wasm

docker push

docker image
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Dockerfile

FROM scratch
COPY hello.wasm hello.wasm
CMD ["hello.wasm"]

docker hub
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layotto ) demo ) wasm ) code ) golang ) client ) § functionl.go go build mosn.io/layotto/cmd/layotto ¥ - Git: ® 9

8 @ functionl.g B function2.g¢ =
2 o
a A3 8 A v :’,}.
L g
2 (ctx *myHttpContext) OnHttpRequestBody(bodySize ir ol) types.Action {

&

Ia

body, err := proxywasm.GetHttpRequestBody( 0, bodySize)

if err != nil {
proxywasm. LogErrorf( err)
types.

bookName, err := getQueryParam(string(body)
if err != nil {
proxywasm. LogErrorf( err)

] types.

94 ® jnventories, err := proxywasm.InvokeService( bookName)
if err != nil { 1
proxywasm. LogErrorf( err)

types.

proxywasm.SetHttpResponseBody([ ] ( + inventories + + bookName + ))
urn types.

getQueryParam(body string, paramName string) (string, error) {
kvs := strings.Split(body )
for _, kv := range kvs {
param := strings.Split(kv ) _
if param[0] == paramName {
return param[1], nil

Structure

1
*myHttpContext.OnHttpRequestBody(bodySize int, endOfStream bool) types.Action

I Git := TODO © Problems Terminal 3 Event Log
golang/server/Dockerfile build/contrib/builder/image/D... (38 minutes ago V 9475 LF T.. P wasm-rpc W @ F

¥ Favorites
ajew

[m]

Dockerfiles detection: You can create Docker run configurations for the following files: build/contrib/builder/binary/Dockerfile build/contrib/builder/imag: Dockerfile dem
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WebAssembly + Application Runtime = A New Era of FaaS?
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Thanks!

https://github.com/mosn/layotto



