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Introduction
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Nativedcript



Framework for building
native Android and iOS apps
with Angular Vue or plain JS.
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Native API Access
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The Application Package
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\/8 Fxecutes JS

Fmbedded in Chrome, Node,

JavaScript Engine and NativeScript




Read more

A crash course in JIT compilers by Lin Clark

Life of a Script
by Sathya Gunasekaran & Jakob Kummerow


https://hacks.mozilla.org/2017/02/a-crash-course-in-just-in-time-jit-compilers/
https://www.youtube.com/watch?v=voDhHPNMEzg
https://www.youtube.com/watch?v=voDhHPNMEzg
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const recorder = new [android]media.MediaRecorder();
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const recorder = new [android.media.MediaRecorder]();
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Application launch

Initialize V& > Load Mztodoto> Attach Collbock>







android.media.MedliaRecorder
android -> OSet as global object in the running V& instance

android.media -> Packoge getter callback
finds android.media in the android package metadato

android.media.MediaRecorder -> Package getter cb
linds MediaRecorder in android.media
MediaRecorder is a class > a constructor function is returned



new android.medla.MediaRecorder ()

Constructor callback

ﬁnstontiotes the native obj@ct]in the Android world

N

How?



Allows V& to send

instructions to ART and
J | Vice versa.

he bridge between the two
M.

Java Native Interface




new android.medla.MediaRecorder ()

Constructor callback

Instantiates the native object in the Android world

Creates a JS proxy object
Returns it back to the JS world



recorder.someRandomField

Field getter callback

Queries the original Java object for someRandomField



sllght compllcotlon

el vd TR T el

fijéva 1ang Str1ng F-= Str1ng




Converts data from the Javo
world to the JS world and
VICZ Versa.

Marshalling

Java objects are proxied to
special JS objects.



recorder.doStuff ()

Method callback
Calls the method on the Java object

The result is marshallized and returned back to the JS world



const recorder = new android.media.MediaRecorder();
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Javadcript Virtual Machine

@ Calls the constructor callback
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NativeScript Runtime
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@ Requests an instance of the class

Android O
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const recorder = new android.media.MediaRecorder();
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Javadcript Virtual Machine

ﬁ Returns a proxy object
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ﬁ Returns an instance of the class

Android O
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const result = recorder.doStuff();

[ Javadcript Virtual Machine }
@ Calls the method callback
4 I

NativeScript Runtime

- )
@ Calls the method on the native object

[ Android O3 }




const result = recorder.doStuff();

[ Javadcript Virtual Machine

ﬁ Returns the marshalled JS data
a I

NativeScript Runtime

N J
ﬁ Returns the method call result

[ Android O




Objects lifecycle
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Relrieves the memory of
unused objects

Gdrbqu Nondeterministic nature
COLLZCtiOn both the Android Runtime

and V& have GC



Synchronization
by the
NativeScript
Runtime

Ensures no object is
orematurely collected

Uses V& finalizer callbacks

Stores strong/ weak
references to Java objects
created with JS code



V& marks an object for collection

!

Finalizer callback is triggered

Does the
Runtime
reference

the object”?

[ Make it a weak one

ls it a strong
reference”?

Y

no. it's a weck one

[ Tell V& to keep the object

yes Does it

Tell V& it's safe to delete the object }

no

A

contain a
value?

A




Android GC

f there is a strong reference,
object is in use

f there is only a weak
reference. object can be
collected

Deleting an object depends
on V&s GC



Challenges



Possible
memory
oroblems

The Java objects require
several GC cycles to be
collected

Creating big Java objects
through JS may lead to out
of memory exceptions



FOrCing 1 V8 GO
2. Android Runtime GC
Garbqu o
Collection



releaseNativeCounterpart: fn




Multithreading
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JS in Nativedcript => Single Thread




JS in Nativedcript => Single Thread

= User Interface Threoco




Jank

OO frames per second

| second / OO frames =
1666 millisecond budget

Failing to meet the budget
==> [rome rate drop



FRAME RATES FOR ANIMATION
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https://www.youtube.com/watch?v=npMreLeVD6o
http://www.youtube.com/watch?v=npMreLeVD6o

00

Frame rate comparison 2



https://www.youtube.com/watch?v=pfiHFqnPLZ4
http://www.youtube.com/watch?v=pfiHFqnPLZ4

building Ul

NO Jdnk Animations

HI TP/ network requests



Executing CPU-intensive

Jcnk




background threads in the

WOrkzr Javadcript world

based on the web workers

threads X

No JS memory sharing



\Worker thread = ???







V8's way to allocate and
isolate memory for a code

|SOLO tz that's running.

lsolates can run in parallel.



One isolate = multiple contexts.

No memory isolation. COn t@Xt

Contexts can't run in parallel.



\Worker thread = ???




\Worker thrcdad = |SOLGt@




Snapshots
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Parsing & Compiling JS

——t
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NaitveScriptApplication.onCreate 6508ms

Runtime.run 2160ms

g B
> RequireCallback /data/data/org.nativescript.nativescriptsdkexamplesng/files/app/./main.js 2142ms o

LoadModule /data/data/org.nativescript.nativescriptsdkexamplesng/files/app/main.js 2141ms

RequireCallback nativescript-angular/platform 1219ms

RequireCallback ./Japp.module 860ms
LoadModule /data/data/org.nativescript.nativescriptsdkexamplesngffiles/app/tns_modules/nati..

. |LoadModule /data/data/org.nativescript.nativescriptsdkexamplesn...

RequireCallback ./platform-common 829ms RequireCallback ... |Requi...| [RequireCallba... Require.,.lRequireCall..." RequireCallback ‘IEB/
Ma/org.nativesctipt.nativescn‘ptsdkexample... LoadModule /dat... | Load... | [LoadModule /... [ LoadMo... [LoadModul...||LoadMogduladeatdat. .
FiRequireCa... RequireC...|[RequireCallback ./platform-p...|...| [LoadScript /da. Requ...| |RequireCal...|R Require...|R{ |RequireCallbac...||R
LILoadModul.A. LoadMod...||LoadModule /data/data/org.n...|... LICompile'no LoadModul... LoadM... |Lq |LoadModule /da...
H Lo... RequireCallback tns-... |Req...| R [RequireCa... IZ‘E RequireCallbac...| [f
Co..Jul| [LoadModule /data/da.. [Loa... LS Lcfrd  [oadModu... LoadModule /d... | |1
H |RequireCallback ./...[R||R...|{ |R RequireCallba...
Ll [LoadModule /data...L{[L... U] |4 LoadModule /d...
~ [RequireCallb... ||.. Rl R RequireCallb...
LoadModule /...||Lq HE oadModule /...
| require... E HMal...
oadMod... H M.
-|R...
rel Lt

require main,js = 2142m:s




bundled app =

fewer FS requests =

faster lounch time






What about Parse & Compile?
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turn that into an

We take your JS Parseit  Abstract Syntax
Tree

TURBOFAN

Horke Q o‘!/sc
é.
Get feedback é- LC ba

for speculative

Optimize & Compile it optimisations Generate

* , \’ \ bytecode

g, PRM MIF3

then run your optimized code!

H ok &

By @addyosmani

FavaScript Start-up Performance by Addy Osmani


https://medium.com/reloading/javascript-start-up-performance-69200f43b201

We must load the JS
at some point.






Creating custom snapshots

——
{N} Project Files P & AT o B
b £ pshot generator " _ . ‘ '
bundle.js _ (mksnapshot tools) (] vendor-arm.blob tns build android
webpack ﬁ‘
: > [ @vemdor,js ] % [5%s] vendor-arme4.blob %
(e
@app.css sonn| vendor-ia32.blob

Snapshots in NativeScripl

Snapshots in Atom



https://www.nativescript.org/blog/improving-app-startup-time-on-android-with-webpack-v8-heap-snapshot
https://www.nativescript.org/blog/improving-app-startup-time-on-android-with-webpack-v8-heap-snapshot
https://www.nativescript.org/blog/improving-app-startup-time-on-android-with-webpack-v8-heap-snapshot
https://blog.atom.io/2017/04/18/improving-startup-time.html

|. Load the snapshot binary

2. Set up the parameters for

I_Odding the new isolate

3. Create the new isolate

an pShOtS —> [he context in the isolate

will be a copy of the context
in the snapshot.



Limitations

Bare context
-> no native APls
~2 NO require

3rd party-code



Wrapping native APl access

// Creating a snapshot throws an error.

// ReferenceError: android is not defined

const version =

android.os.Build.VERSION.SDK INT;

function doStuff () {

console.log(version) ;

// Creating a snapshot works.

// The native getter is not evaluated immediately.

const getVersion = () =>

android.os.Build.VERSION.SDK INT;

function doStuff () {
const version = getVersion();

console.log(version) ;
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