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COMPONENTS IN WASM

e \We don’t want to talk about the what goes in and comes out of a function
instead about types, functions, methods, and namespaces

e How does component model handle this?

Wasm Interface Types



COMPONENTS IN WASM

default interface monotonic-clock {
use poll.poll.{pollable}

type instant = u64

now: func() -> instant

resolution: func() -> instant

subscribe: func(
when: instant,
absolute: bool
) —> pollable




THERE ARE ALSO WORLDS

e |arger ecosystem of worlds
® default world some-world {
import : self.

export : func() }



COMPONENT MODEL

e separately-compiled components built from Wasm modules
e component instances fully encapsulate their linear memories, tables, globals

e destructors for component instances are deterministic
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BUTTHE WASM MODULE?

Interaction
Communication with
other modules
lterative changes
Host machine contract




BUTTHE WASM MODULE?

separate compilation and deployment
fully explicit dependencies
black-box reuse

external composition by independent parties



MODULE LINKING

(module $COMPOUND
(module $LIBC .. )
(module $APP_A
(import “libc” (module $LIBC ..))
(instance $libc (instantiate $LIBC))

)

(module $APP_B
(import “libc” (module $LIBC ..))
(instance $libc (instantiate $LIBC))

)
(instance $app_a (instantiate $APP_A (import “libc” (module $LIBC)}))
(instance $app_b (instantiate $APP_B (import “libc” (module $LIBC)})))

[GC, 2021]



MODULE LINKING
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MODULE LINKING

we also know how this
looks like with WASI

[GC, 2021]
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MODULE LINKING

we do indeed need
IT + Linking!
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wasmlink

A WebAssembly module linker that uses the module linking proposal.
A Bytecode ance project

) C1 ‘o Statws!  rustc




MODULE LINKING
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COMPONENT MODEL

The way it can all come truly come together is
Core + (Module Linking + Interface Types)

(adapter module
(import “libc” (module $LIBC ..))
(instance $libc (instantiate $LIBC))

(module
(import "libc" "malloc" (func (param 132) (result 132)))

(func (export "run") (param 132 i32) (result i32 i32) ...)

)

(instance $core (instantiate $CORE (import “libc” “malloc” (func $libc “malloc"))))
(adapter_func (export “run”) (param string) (result string)
.. Lower param
call (func $core “run™)
. Lift result
)
)

[GC, 2021]



COMPONENT MODEL

The way it can all come truly come together is
Core + (Module Linking + Interface Types)

(adapter_func (export “run”) (param string) (result string)

.. lower param

call (func $core “run”)

. L1ft result |nterface Type

)

)

[GC, 2021]



COMPONENT MODEL

The way it can all come truly come together is
Core + (Module Linking + Interface Types)

(adapter module

(import “libc” (module $LIBC ..)) . .
(instance $libc (instantiate $LIBC)) Module |_||’]k||’]g

(module

(import "libc" "malloc" (func (param 132) (result 132)))

(func (export "run") (param 132 i32) (result i32 i32) ...)
)

(instance $core (instantiate $CORE (import “libc” “malloc” (func $libc “malloc"))))

[GC, 2021]



e interfaces + worlds

(We don’t go over all aspects of writing WIT or the design and encourage the motivated listener to
checkout the WIT design document)



e interfaces + worlds

package local:demo;

world command {
import wasi:filesystem/filesystem;

import wasi:random/random;
import wasi:clocks/monotonic-clock;

export main: func(args: list<string>);

}

(We don’t go over all aspects of writing WIT or the design and encourage the motivated listener to
checkout the WIT design document)



WITH WASI

Client code: Compiler triple:
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our main code
WIT 5

Dynamic library
v
WASM interface type

—

Uses wit-bindgen-rust to
[ wit-bindgen-rust J

create component
i

To create component from WIT

...........................................................

---------------------------- ‘Creates component
Real world scenario Component wit-bindget host 4 Component = [Component instance ]
1
\
\
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e COMPONENt encoder. ... '
allows to read the component
+
WASI wit needed

Run using WASM runtime
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Component ———>

You can create component instance in Python
or supported languages



