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11. Portability Approaches

Live
0ss OS  Cross Arch  Lang. Ind. Migration
System-oriented
Native 1.0Xx Code x x v v
VMs 1.16x'[1] +~2GB x v v v
Containers 1.02x[1] | +~200MB x x v v
Language-oriented
JavaScript 1.88x [2] Code v v x
Java 1.1-1.9x[4] | Code v v x x
WebAssembly | 1.1-1.45x [2] | Code 4 4 v x
lll. What is We

* A web standard by major browser vendors,
standardized in 2017.

bAssembly
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clang++ HTML

* A low-level stack-based binary format for

high-performance code on the web.
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I. Enabling Migration

Steps to enabling migration

First, we setup the migration infrastructure necessary to migrate sequential infrastructure.
A migration flag is triggered by a timer event.

Each operation checks flag before next operation.

original

Encapsulation of program state

! The program state has to be
present in the current native frame.
We moved loop logic from head to
continue operation.

Loop body

G@lump

Virtualization of the call stack

modified

original

fn op1 In-heap stack
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* A compilation target for high-level
languages like C/C++ Rust and Go.

* Runs inside js runtime in the browser.

Browser

IV. Portability Testing

*We ran some tests to demonstrate the portability of WebAssembly.
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* Also possible to run standalone. ' )

* Measured delay for a series of matrix multiplications with increasing size.

* Running native, on browser, using a standalone runtime and using an interpreter.
*Browser is close to native speed.

* Interpreter is slow but very portable.
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I. Evaluation

Migratability Overhead JTC = R BT
fibonacci, insertion sort, 1s postmigeation ogf PoTEmIRER

matrix multiplication. £

Running on: N : fos

1- unmodified interpreter ¥ =l %::

2- modified without migration ~ os Fo2

3- modified post-migration 01

fib isort ‘matmul : fib isort ‘matmul

Migration Performance
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