Building Mobile Apps with
the ArcGIS API for
JavaScript

Andy Gup & Lloyd Heberlie



Agenda

Capabillities

Managing app life-cycle

Working with locally hosted builds
Working from JS frameworks
Debugging

GPS
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Mobile media queries

<IDOCTYPE html>
<html data-browser="Mozilla/5.8 (Linux; Android 6.8; Nexus 5 Build/MRAS8N) AppleWebKit/537.36
(KHTML, 1i Gecko) Chrome/59.8.3871.115 Mobile Safari/537.36">
<head>
eta charset="utf-8">
<meta name="viewport" content="initial-scale=1,maximum-scale=1,user-scalable=no">
<title> - 4.4</title>

<head>

</head>
<body >

<script>

document.documentElement.setAttribute("data-browser"”, navigator.userhAgent);
</script>
</body>
</html>




Mobile media queries
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Mobile media queries R

R @ MapView | API Reference | Arc X
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COnStrUCtO s Constructors

Back to Top / ® new MapYiew (p:
ne Ma pV|EW(pPDpE \ Parameter:

Constructors \

Properties \ Pargfmeter:

Methods

properties Object

Events . Example:
optional

See the properties for a list of all the

Example:

// Typical usage
var view = new MapView({ Any properties ¢ retrieved or listened to. See the Working with Properties topi
S/ ID of DOM element containi
container: "wviewDiv",
// Map/WebMap object
map: new Map()

});




< !DOCTYPE html>
<html data-browser="Mozilla/5.8 (Linux; Android 6.8; Nexus 5 Build/MRASBN) AppleWebKit/537.36
. . . (KHTML, like Gecko) Chrome/59.6.38671.115 Mobile 5afari/537.36">
Mobile media queries S
<meta charset="utf-8">
<meta name="viewport" content="initial-scale=1,maximum-scale=1,user-scalable=no">»
c<titler¢/title>
<head>
</head>
<body>
¢script>
7 SR
// Tablet and phone viewports need a different CSS5 selector than desktop viewports.
7 SR
var mgDesktop = window.matchMedia("(min-width: 1824px) and (max-width: 2568px)");
var mgTablet = window.matchMedia("(min-width: 768px) and (max-width: 1823px)}");
var mgPhone = window.matchMedia(" (max-width: 767px)");
it {mgDesktop.matches){
console.log("Desktop");
}
if {mgTablet.matches}{
console.log("Tablet");
}
it (mgPhone.matches){
console.log("Fhone");
}
</script>
</body>
</html>










Initial loading in a mobile browser
Often misunderstood
Many things happening

Vulnerable to timing issues

Consider user’s experience
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CSS
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ArcGIS JS API

GIS queries

GET map tiles
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Initial loading in a mobile browser

Wait for framework initialization
-In Angular: implements Onlnit
-In Cordova: ‘deviceready’ event

-In ArcGIS: doj

o/domReady!



Consider synchronous patterns

Framework init

dojo/ready!

Map ready

Feature service loaded



Lazy load modules and libraries

Map ready 1
Wait for user input
._I-bLoad widget



Lazy load demo

function lazyloadPointCloudLayer(){
require([
"esri/layers/PointCloudLayer"
], function(PointCloudLayer) {

Demo

var plc = new PointCloudLayer();

1)
}



https://codepen.io/andygup/pen/NgyGLx

Reserve async for after app load

Walit for framework initialization
-In Angular: implements Onlnit
-In Cordova: ‘deviceready’ event
-In ArcGIS: dojo/domReady!




MapView ready?

The View has a Map
View container size Is greater than zero

View has a spatial reference

M

AP| Reference MapView.ready

Demo



http://jsbin.com/vefoze/edit?html,output

Loadable Patterns

Any resource that handles async data access
Examples: feature layers, tasks, web maps

loadStatus string readonly

Represents the status of a load operation.

Value Description

not-loaded The object's resources have not loaded.

loading The object's resources are currently loading.
loaded The object's resources have loaded without errors.

failed The object's resources failed to load. See loadError for more details.




Loaaing
AP reference

/ wcel WebMap.loadStatus

- U

load




load() example

var webmap = new WebMap ({
portalItem: { // autocasts as new PortalItem()
id: "f2e9b762544945f390cad4ac3671cfa72"
}
DN

var view = new MapView({
//map: webmap,

tai YA Div"
})c;:on aliner viewuilv Demo

webmap.load () .then(function(r){

view.map = webmap;

console.log(r);

console.log("Load Status: " + webmap.loadStatus)
}) .otherwise(function(err){

console.log("Problem loading webmap: " + error);

})s



http://jsbin.com/bamuyumuhe

Splash Screens

Distract end user from long load times
Gives you control over when main app visible
Walit for MapView.then()

https://github.com/andygup/splash-screen-|s



https://github.com/andygup/splash-screen-js




Why? ﬁ

More modules — more requests
Optimized build for app
Web application vs. Hybrid
Reduce http service calls for



How to create custom builds? &

ArcGIS API for JavaScript Web Optimizer —
Bower
npm



More information ﬁ

- Optimizing Your JavaScript App for Perfort t
-Thursday, July 13 - 12:30 - 1:15 pm - 4
-SDCC - Demo Theater 11 - Develc

e\
W A .
il \
Il ! \ \









art-map-phonegap



https://github.com/Esri/quickstart-map-phonegap

lonic and loading ArcGIS JavaScript modules

Many helper libraries!

-angular-esri-loader (Angular 4+, wraps esri-loader)
- esri-loader (platform agnostic)

- lonic2-esri-map (Sample app)

- ArcGIS TypeScript definitions



https://github.com/Esri/esri-loader
https://github.com/andygup/ionic2-esri-map
https://github.com/Esri/jsapi-resources/tree/master/4.x/typescript




meworks



http://getbootstrap.com/javascript/
http://esri.github.io/calcite-maps/samples/index.html
https://github.com/davetimmins/esri-loader-react
https://github.com/Esri/esri-system-js




Google Chrome DevTools

https://developers.google.com/web/tools/chrome-
devtools/evaluate-performance/



https://developers.google.com/web/tools/chrome-devtools/evaluate-performance/

Google Chrome DevTools

Performance > Capture Settings > CPU

= 4] Elements Console Sources Performance »

® C O Screenshots Memory ¥

Disable JavaScript Samples Network: No throttling

Enable advanced paint instrumentation (slow) CPU: 2x slowdown ¥

Click the record button @ or hit 38 E to capture a new recording.

Click the reload button C or hit 38 R to record and evaluate the page load.

After recording, select an area of interest in the overview by dragging.
Then, zoom and pan the timeline with the mousewheel or WASD keys.
Learn more




Google Chrome DevTools

Performance > Capture Settings > Network

Disabled
v Mo throttling
Fresets
Offline (Oms, Okb/s, Okb/s)
GPRS (500ms, 50kb/s, 20kb/s)
Regular 2G (300ms, 250kb/s, 50kb/s)
Good 2G (150ms, 450kb/s, 150kb/s)

Regular 3G (100ms, 750kb/s, 250kb/s)
Good 3G (40ms, 1.5Mb/s, 750kb/s)
Regular 4G (20ms, 4.0Mb/s, 3.0Mb/s)
DSL (5ms, 2.0Mb/s, 1.0Mb/s)

WiFi (2ms, 30Mb/s, 15Mb/s)

v




WebPageTest

https.//webpagetest.org/

MNeed help improving’?

Web F.’ellgelPerformar.lceTestfurl A A A B . v

https://esri.github.io/htmi5-geolocation-tool-js/field-location-template.htmi

. . First Byte Keep-alve Compress  Compress  Cache Effective
From: Denver, Colorado USA - Chrome - Cable Time Enabled Transfar Images static use of CDN

B/29/2017, 11:55:46 AM content

Performance Results (Median Run)

Document Complete Fully Loaded
Load Time First Byte Start Render Speed Index | Time Requests BytesIn| Time Requests BytesIn Certificates Cost
First View (Bun 1)  2.808s 0.3255 1.2975 3528 2.808s 22 710 KB | 5.809s 40 960 KB &7 KB Py



https://webpagetest.org/

dns conhect =zl bitml 1z CEE image
A e R

I
https://esri.github.io/htmlS5-geolocat . .. 0.3 1.0 1.5 £ £
B 1. esri.github.io...ion-template.html [EE= 200 mE

B 2. esri.github.io - hootstrapmap.css B0 ms

B 3. esri.github.io...locationHelper.js| == 209 ms

B 4. js.arcgis.com - esri.css [ = 417 ms

B 5. js.arcgis.com - 3.20/ a0 ms (3022

B 6. netdna.bootstr. . . hootstrap.min.css = 442 mz

B 7. netdna.bootstr... font-awesome.css 263 ms

& 8. code.jguery.com...ry-1.11.1.min.js = noG ms

& 9. maxcdn.bootstr... bootstrap.min.js [ 445 ms

B10. js.arcgis.com - init.js 855 ms

11, netdna.bootste. . .ings-resular .woff ] . iEE? [k

(12, js.arcgis.com - jsapi_en-us.js 149 ms=

213, jz.arcgis.com...orTileLayerImpl. j= 174 m=
(14, js.arcgis.com - svg.js F1 m=
215, esri.github.io...ckground-timer. js 91 m=
(16, js.arcgis.com - Circle.js 46 ms
(17, esri.github.io - bootstrapmap.js 114 m=s
(158, js.arcgis.com - hlank.gif _ I 49 ms




Performance metrics to keep in mind

Time until first map tile

Time until last map tile
Example

Each new URL requires a DNS lookup + SSL negotiation
- Solution: self-host as much as possible


https://esri.box.com/s/n1lyb47p6azj3lazqe5swrs2wmfk3i17




Physical devices




Remote debugging &

- Safari Web Inspector Remote

- Google Chrome remote debugging
- http://livereload.com/
- Browser-sync



https://developer.apple.com/safari/tools/
https://developers.google.com/chrome-developer-tools/docs/remote-debugging
http://livereload.com/
https://github.com/browsersync/browser-sync

Enable IOS remote web inspection

/
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Settings

Messages
FaceTime
Maps

Compass

Safari

iTunes & App Store
Music

Videos

Photos & Camera

iBooks
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£ Safari Advanced

(~E 1 ®00e0 ATAT 7 4:49 PM

< Settings Safari

Smart Search Field
Website Data

Fraudulent Website Warning (j

More about Safari and privacy...
JavaScript

Clear History
Web Inspector
Clear Cookies and Data
To use the Web Inspector, connect to Safari
on your computer using a cable and access
your iPhone from the Develop menu. You
can enable the Develop menu in Safari's
Advanced Preferences on your computer.

READING LIST

Use Cellular Data ()

Use cellular network to save Reading List
items from iCloud for offline reading

Advanced




Enable Android remote web inspection

Record Cast Device ‘ @ Record Cast Device
YAYYoR @ N v .4 B 1049 YAYYoe & N i v .4 @ 10:50
Settings Q i €<  Developer options :

On @

€  Backup & reset

Debugging
System USB debugging .

Debug mode when USB is connected

Date & time
Revoke USB debugging authorizations

Accessibility Bug report shortcut

Show a button in the power menu for
taking a bug report

Printing
Select mock location app
No mock location app set

Developer options
Enable view attribute inspection

About phone Select debug app

No debug application set

NiPg £ 918

Allow USB debugging?

USB debugging is intended for
development purposes only. Use it
to copy data between your computer
and your device, install apps on your
device without notification, and read
log data.

CANCEL OK




Content Security Policy (CSP)

Elements Audits Console Sources Net

Consider disabling Chrome Data Saver while debugging.
index.html x cordova.js polyfills.js main.js MyApp.ngfactory.js

<meta http-equiv="Content-Security-Policy"
content="
default-src
ws://localhost:35729
‘self’

gap:
https://dojotoolkit.org
http://js.arcgis.com
https://js.arcgis.com
https://jsdev.arcgis.com
https://static.arcgis.com
https://services.arcgisonline.com
https://server.arcgisonline.com;
font-src
‘self’
http://js.arcgis.com
https://js.arcgis.com
data:;
style-src ‘self’
https://js.arcgis.com
‘unsafe-inline’;
img-src
‘self’
*
dat
script-src
‘self’

http://js.arcgis.com

https://js.arcgis.com
http://unpkg.com 'unsafe-eval' http://localhost:35729
'unsafe-inline'">

Esrl, HERE, Garmin, FAQ,

4 @) O {} Line 39, Column 21

v Call Stack










Built-in GPS

Don’t use for field data collection!

Okay to use for approximate location

github.com/Esri/htmI5-geolocation-tool-js



https://github.com/Esri/html5-geolocation-tool-js

High-accuracy GPS

Bluetooth enabled

Bad EIf GNSS (left)
Trimble R1 (right)
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High-accuracy GPS and Web Mapping Apps

Best approach is Hybrid => Cordova, lonic
Also consider ArcGIS Runtimes

NOTE: Regular browser Geolocation APl may provide
Incorrect data



134 AR 7% 7% .

Deviation Plot

GPS Drift

Stationary device

Unknown Location
39.9719533°N, 10511737 7=W

Zaom

Show




Cordova plugin for high-accuracy on Android

Works with high-accuracy GPS via bluetooth
Separates GPS locations from Network locations

https://github.com/Esri/cordova-plugin-advanced-
geolocation



https://github.com/Esri/cordova-plugin-advanced-geolocation
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