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PWA

Progressive Web Application
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Gioi thieu PWA

PWA la &rng dung web c6 kha nang khai thac cac tinh
nang hién dai cta trinh duyét nham cai thién dan trai
nghiém cuaa ngudi dung

Ba yéu to0 trong khai niém PWA
1.  PWA la &rng dung web

PWA duoc phat trién bang cong nghé web (HTML, JavaScipt,
CSS) nhu rng dung web thong thuong

>.  khai thac tinh nang hién dai ctia trinh duyét

Service worker, fetch API, client cache, push notification,
IndexedDB... gan day m¢&i dugc W3C dua vao dac ta

3. cai thién dan trdi nghiém ctia nguoi dung
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Gioi thieu PWA

Ba yéu t6 trong khai niém PWA (tiép)
3. cai thién dan trdi nghiém ctia nguoi dung
o Trinh duyét khong ho tror cc tinh nang hién dai
PWA hoat dong nhu website thong thuong
o Trinh duyét hé tr mot phan cdc tinh ning hién dai

PWA tan dung tinh ning dugc hd tror dé lam cho trdi nghiém
tot hon

o Trinh duyét ho tro tat ca cdc tinh niang hién dai
PWA hoat dong nhu native app
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Native

r Traditional - app

l website

Cdc tinh nang hién dai duoc trinh duyét ho tro
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Loi ich cua PWA

Cho nguoi dung

e Hiéu nang cao, hap dan va dan hoi
e Nhu native app
 dat trén Home Screen, lam viéc offline, ...
e Khdéng phai cai dat
Cho nha phat trién
e Mot source code duy nhat
e Khong phai hoc cong nghé khac
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__ V3

Cé6 thé chuyén website bat ky dang
cO tr¢ thanh PWA

e bang cach ap dung cac cong nghé web hién dai
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Dea N AI daln H um e, "Progressive Web Apps", page 6

"... Let’s say your online business is a newspaper that people
visit to discover more about their local area. If you know
that people regularly visit your site and read multiple pages,
why not cache those pages ahead of time for them so they
can read the information completely offline? Or imagine
your web app is for a charity that has volunteers working in
areas with limited or no connectivity. The features of a
PWA would allow you to build an offline app that lets them
collect information in the field with no network
connection. As soon as they come back to the office or to an
area with connectivity, the data can sync back to the server.
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Service Worker (SW)
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SW

La thanh phan quan trong nhat dé tao PWA
La doi tugng JavaScript

Chay trong ngir canh ctia worker toan cuc

e ché 36 nén

e Ludng (thread) riéng doc lap véi luéng chinh caa trang

e K|
e K|

hong dong bo (async)
hOng gan véi trang web cu thé nao

e K|

hong thé thay d6i DOM ctia trang web

Chi chay néu str dung HTTPS

L& Dinh Thanh, Bai gidng Phat trién (rng dung web.
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SW

Main browser thread Worker thread
1,
<> aﬁ- - -
o )
Page Service Worker

Server

Figure 1.3 Service Workers can intercept incoming and outgoing HTTP requests, giving
you total control of your website.

Néu trinh duyét khéng ho tre’ Service Workers, PWA hoat dong nhu
website thong thuong.
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if ("servicellorker" in navigator) |
navigator.serviceliorker . reqister ("/servicenorker.js")
.then (function(reqistration) |

console.log("Service Worker registered with scope:", registration.scope);

}).catch(function(err) |
console. log("Gervice worker registration failed:", err);

Hi

} // These two commands will have the exact same scope:
navigator.servicelorker.register("/sw.js");
navigator.serviceWorker.register("/sw.js", {scope: "/"});

// These two commands will register two service workers
// each controlling a different directory:

navigator.serviceWorker.register("/sw-ginnos.js", {scope: "/Ginnos"});
navigator.serviceWorker.register("/sw-ralphs.js", {scope: "/Ralphs"});

Lé Pinh Thanh, Bai giang Phat trién (ng dung web.
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Vong doO'l cua .

1. User navigates to a URL

i} =
€  C @blogsecom & ) i

2. During the registration process,
the browser downloads, parses,
and executes the Service Worker

3. As soon as the Service
Worker executes, the install
event is activated

4. If succesful, the Service Worker
is now able to control clients and

handle functional events

Lé Pinh Thanh, Bai giang Phat trién (rng dung web.

Figure 1.4 The Service
Worker lifecycle
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Response Caching
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PWA Caching

Mot trong nhirng dac trung quan trong caa PWA la
lap trinh dugc cache, do vay hoan toan kiém soat dugc
cache va cho duyét offline nhu native app

e CacheStorage la co ché cho phép thyc hién diéu nay
Két hop véi SW, CacheStorage cho phép lap trinh dé

e tao va m& nhiéu doi tugng cache

e luu, truy xuat va xda cac response trong cache

e quyét dinh response nao lay trong cache, response nao
can lay trén server
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Thoi diém cache

Precache
e Download va cache nhirng files can cho SW va khé&i chay
ng dung
e DPuoc thwc hién trudc khi SW active va nam diéu khién
e Tai sy kién install caa SW
Interncept and Cache
e Cache cac response trong qua trinh nguoi dung tuong tac
e Tai sw kién fetch
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k

R T R A U AL
A

Precac

var CACHE NAME = "gih-cache";

var CACHED URLS = [
"/index-offline.html",
"https://maxecdn.bootstrapedn.com/bootstrap/3.3.6/css/bootstrap.min.css”
"/css/gih-offline.css",
"/img/jumbo=-background=-sm. jpg",
"/img/logo-header.png"

JH

self.addEventListener("install", function(event) |
event.waitUntil (
caches.open (CACHE NAME).then (function (cache) {
return cache.addAll (CACHED URLS);
1)
) ;
bh:
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//—\" .=
~ Interncept and Cache

=4

Page Sarvica Warkear \
If it doasn't, relrieve il

aver tha natwork

SETYET

Cache-first <> Network-first

L& Dinh Thanh, Bai gidng Phat trién (rng dung web.
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__ // Cache any new resources as they are fetched
—

self.addEventListener ('fetch', event => | < Listem for fhe
i fetch event.
event .respondWith |
caches .match (event.request, { ignoreSearch: true }) Ignore any querystring
.then (function (response) { parameters so you
if (response) { don’t get any cache
return response; S misses.
}

var requestToCache = event.request.clonel); If you found a successful

return fetch (requestToCache) .then ( <1 mi_t':h- return it at this
point and go no further.

function (response) {
if {lresponse || response.status !== 200) |
return response; |f-]|ruu didn’t find
} anything in cache,
make the request

var responseToCache = response.clonel();
caches .open (cacheName)
.then(function(cache) |

cache.put (requestToCache, responseToCache) ; Store it in cache
1 so we won’t need
to make that
return response; .
'y request again

H
¥
1);
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/

Cap nhat cache

Tai nguyénco thé dugc cap nhat phia server
e => (Can cap nhat cache & browser
Cap nhat tép cai dat SW
e SW tw dong re-download va cdp nhét chinh no (tép js cai
dat logic ctia SW) & ché d6 nén néu tép cai dat SW thay
do.
Cap nhat cac tai nguyén

e Str dung tén khac cho cache

L& Dinh Thanh, Bai gidng Phat trién (rng dung web. 28



Can thiép HTTP request

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. 21



Listing 4.9 Service Worker Code to Return WebP Images if the Browser Supports It

"uge gtrict™;

J/ Listen to fetch events ﬂ““:h :’l‘:thﬂu!z!‘h
gelf addEventListener("fetch', function{(event) [ fﬂ-l"l:“:nm B !qn‘ltﬂu
if (/\.jpg5|.pngs/.test (event . request .url)) | - JPEG or PNG.
var supporteaWebp = false;
if {(event.reguest headers._ has('accept')) | Inspect the accept header
supporteWebn = event . request headers for WebP support.

.get ('accept")
includes ( "webp') ;

] Does the browser
if (supportawWebp) { support WebP?

var red = event . redquest.clone();
var returnlUrl = reg.url.substr{0, reg.url. lastIndexDE("."}) + "_.webp";

event . regpondwWwitch |
fetch (returnirl, {
mode: "no-cors’
11
) ;
|
Lé Pinh Thanh, Bai giang Phat trién (ng dung web.



Listing 4.10 Service Worker code to check for the save-data HTTP header

"uge strict™;
thias. addEventListener ('fetch', function (event) {

if (event . request.headers.get ('=save-data')){
Jf We want to sgave data, so restrict icons and fonts
if (ewvent.request.url.includes('fonts.googleapis.com')) |
J/ return nothing
event . regpondWith{new Response('', {status: 417, statusText: 'Ignore
fonte to save data.' }));

}

}
11 ¥
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Duyét offline
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Oftline

» Khi mat két n6i dén may chti, HTTP request fails

Mamin Browser Thread Worker Thread

=

The HT TP request
to the server fails

Service Worker
SEerver

Figure 7.1 Using a Service Worker, you can determine whether the user is attempting
to fetch a resource while they're offline.

Lé Pinh Thanh, Bai giang Phat trién (ng dung web.



mhuéng offline

Tim dugc response trong cache

e Hién thi trang theo response tim thdy + thong bao tinh
trang offline

Khong tim dugc ban response trong cache
e Hién thi trang offline

 Trang offline phdi dugc precache ttr luc cai dat

Lé Pinh Thanh, Bai giang Phat trién (rng dung web. 28
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SAMSUNG Evo Pus 32 G Bosuty & Welress

Just 1749 Minimum 20% OH
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LPO’C respon

You are currently offline.

Progressive Times

Labtest Mews

Mose picking ban for Manila police

A vy dirgctive Lalls polce in Manila not Lo pick their froses whilst on
duty

Australian police find gun in biker's bottom

Polica in Australia find a loaded hangun wedged in the behind of a
gang linked maotorcyclist

Town's giant dog dropping goes missing

Local police on th trail of a missing inflatable dog meass

Austrian man wins right to be called Zebra

An Ausinian manm has won a court case enabling him (o change his
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ong bao tin

trang o

var offlineNotification = document.getElementById('offline');

function showIndicator() {

—

offlineNotification.innerHTML = 'You are currently offline.’';

offlineNotification.className = 'showQfflineNotification';

}

function hideIndicator() {

}

window.addEventListener('online', hideIndicator);
window.addEventListener ('offline', showIndicator);

offlineNotification.className = 'hideQfflineNotification’';

Lé Pinh Thanh, Bai giang Phat trién (ng dung web.

#C
#D

.;:]_

Ine

This function is

used to show an
offline notification

when the user is
offline.

This function Is
used to hide the
offline notification

when the user is
back online.
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self .addEventListener('fetch', event => |

Event listener for
the fetch event

event . respondWith (caches.match(event . request) .then (function (response) |

if (response) {
return response;

}

var fetchRequest = event.request.clonel();

return fetch(fetchRequest) .then(function (response) |

if (lresponse || response.status !== 200) {
return response;
}
var responseToCache = response.clonel();
caches .open (cacheName) . then (function (cache) { ]
cache .put (event . request, responseToCache) ; If fetch event ﬁ!'l_&d for any
1) ; reason, check if it was for
‘ an HTML page and if user
return response; was trying to navigate to
another page.

}) .catch({error = | e

if (event.request.method === 'GET' &&
event . request .headers.get ('accept') .includes("text/html"')}) {

return caches . match(offlinelUrl) ; <1
} Return offline page you stored
in cache during the Service

P
1 Worker install step

Lé Pinh Thanh, Bai giang Phat trién (ng dung web.
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recac rang

const cacheName = 'latestNews-vl';

const offlinelUrl = 'offline-page.html’; URL of the

self.addEventListener('install', event = | offline web page
event .waitUntil (

caches.open (cacheName)

.then(cache => cache.addAll ([
'./isfmain.js"',
'./isfarticle.js"',
' . /images/newspaper.svg',
' . /jessfsite.cs8",
'./data/latest.json’',
'./data/data-1.json’',
' farticle html',

' ./index.html', . . .
nfii;.ln::rl . Add in the offline page during

1) Service Worker install.

)i
]'}: 1

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. =0



cho trang o

© P $24Unable to connect to the | Person 1

&« C O httpsy//www.theguardian.com/info# 1-across 7

& free becomeamember g signin O | search jobs more~ UK edition ~

theguardian

home ) home UK world politics sport football opinion culture busine: = all

Unable to connect to the Internet

In the meantime, how about a quick crossword?

Quick crossword No 14,188

B b

A BB B | 0 N AcCross
l 1  Poetic name for Britain (6)
D e - .
N 4 Unpowered aircraft (6)
- - 0 Drivir I ornas } havera Crmm Y02 N
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LOI ket n
* C4c tinh hudng 16i két n6i

e Lie-fi
« Mang chap chon

« Song wifi manh, LAN tot nhung khong két noi dugc Internet
e Server down
 Tac hai ctia 161 két noi
e Trinh duyét van c6 che dé nhan response
» Th&i gian dap rng cham, ngudi dung cé thé bé cudc
e SPOF
- Ung dung khong thé chay tiép

e Mat di¥ liéu nguoi dung da nhap

» Khi nguoi dung submit form

Lé Pinh Thanh, Bai giang Phat trién (rng dung web.
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Mo e e s

Cach thuc xu ly

Cham dap wng hodac SPOF

e Cho service worker huy request néu phai ché qua lau,
tao response 408 thay thé.

Mat d liéu khi submit form
e Luu dir liéu can submit vao IndexedDB

e St dung BackgroundSync gtri POST request v&i dit liéu
trong IndexedDB

L& Dinh Thanh, Bai gidng Phat trién (rng dung web. o



y request néu

Main browser thread Worker thread

Fage oervice Worker

Cance! the request if the
ard party server is down
or takes too long to respond

Lé Pinh Thanh, Bai giang Phat trién (rng dung web. o



uy request néu p N0 lau

Classic timeout function

function timeout (delay) { ::i:erii been Updﬂt'Ed
urn as a PmmtﬁE

return new Promise (function (resolve, reject) => {

setTimeout (function () | A
resolve (new Response('', { — Execute the timeout
status: 408, function using the
statusText: 'Request timed out.' Fﬂ“*d in delay (amount
1)) ; in milliseconds).
}. delay);
b ; If timeout occurs, return a
}; : new Response of status code
' 408 and provide a message.

self.addEventListener('fetch', function(event) |
—> 1if (/googleapis/.test(event.request.url)) {
event . respondWith (Promise.race ( [timeout (3000) , fetch(event.request.url}])}; -=—

} elze |
event .respondWith (fetch(event.request));  <— Use a Promise.race
} condition to fire
1 Otherwise make both the timeout
the request as and fetch function at
: the same time.
Only run this check for requests expected.
to the domain googleapis.com .
36
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Progressive Times

Please send us any questions you may
have!

Lé Pinh Thanh, Bai giang Phat trién (rng dung web. =
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request truc tiep tu trang

document .getElementById('submit') .addEventListener('click', () = {
var payload = {

name: document.getElementById('name') .value,
email: document.getElementById('email').value,
subject: document.getElementById('subject') .value,
message: document.getElementByIld('message') .value,

i
fetch('/sendMessage/"', Try to send
{ message using

method: ‘post’, traditional method

headers: new Headers({

'content-type': 'application/json'
b Show notification and
body: JSON.stringify(payload) let user know the
} notification was sent
.then(displayMessageNotification('Message sent')) <

.catch((err) => displayMessageNotification('Message failed'));

e Mat dir liéu ctia nguoi dung => Ung dung khong tin cay

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. =0
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Pam bao POST request thanh cong

Khoéng submit form trwc tiép tir trang ma
e Luu di¥ liéu form vao IndexedDB

o St dung BackgroundSync dé giri POST request véi div
liéu tir IndexedDB

IndexedDB
e Luu bén virng dir liéu ngay tai client
o Sé xb6a dir liéu sau khi gvi thanh c6ng (néu can)
BackgroundSync
e chay & ché d6 nén, chay ngay ca khi nguoi dung chuyén
trang hodc dong trinh duyét
o tw giti lai request cho dén khi request thanh céng

e ->DAM BAO 100% giri thanh cong ké ca khi mang chap
chorn hoic offline -> TIN CAY

Lé Pinh Thanh, Bai giang Phat trién (rng dung web. =



Yes

|

Retrieve values
from the
IndexedDb

1

Failed POST data to
the server

* Luu di liéu can gxi vao IndexedDB |

* Pocdi liéu ttir IndexedDB va gtri Remove
% value from
bang BackgroundSync IndexedDb

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. 0



L& Dinh Thanh, Bai gidng Phat trién (rng dung web.

—  IndeveubB -

La CSDL giao tac
 Moi thao tac CSDL déu thirc hién theo giao tac

o Giao tac c6 tinh ACID (Atomicity, Consistency, Isolation,
Durability)

Luu trir cac do1 tugng

o Dir liéu duoc luu triv 1a d6i tugng: BAat ky thir gi ma
JavaScript xtr ly dugc nhu JavaScript objects, booleans,
numbers, blobs, ...

e Tuong tw NoSQL
Puoc danh chi muc

e Cac cdp <key, value>

Chay hoan toan trong trinh duyét

41



= —. //
—  IndexedDB (tiep)

C6 thé tao nhiéu CSDL
Moi CSDL ¢6 nhiéu object store
Object store luu cdc cap <key, value>

value c6 thé la bat ky dir liéu gi trong JavaScipt:
objects, numbers, booleans, strings, dates, arrays,
regular expressions, undefined, and null.

Tuén tha SOP (Same Origin Policy)
Hau hét cac thao tac déu khong dong bo

o str dung callback dé nhan két qua

L& Dinh Thanh, Bai gidng Phat trién (rng dung web. oz
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~—Thao tac trén IndexedDB

Budc 1. M& két noi CSDL

Budc 2. Mé giao dich

Budc 3. Mo object store

Budc 4. Poc hodc ghi di¥ liéu vao cac object store
Budc 5. Hoan tat giao dich

Lé Pinh Thanh, Bai giang Phat trién (rng dung web. =



o CSDL va tao

var db;

function getDB() {
if (!'db) {
db = new Promise(function(resolve, reject) {

var openreq = indexedDB.open('keyval-store', 1);

openreq.onerror = function() {
reject(openreqg.error);

b

openreq.onupgradeneeded = function() {
// Create an empty object store
openreq.result.createObjectStore('keyval');

b

openreq.onsuccess = function() {
resolve(openreq.result);

1)
}

return db;

1
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M@ giao dich va object store

function withStore(type, callback) {
return getDB().then(function(db) {
return new Promise(function(resolve, reject) {
var transaction = db.transaction('keyval', type);
transaction.oncomplete = function() {
resolve();
s

transaction.onerror = function() {
reject(transaction.error);
s

callback(transaction.objectStore( 'keyval'));
)
)
}

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. =



_————fr— B N N o —
Nao tac dU lieutren objectstore
var idbKeyval = {
get: function(key) {
var req;
return withStore('readonly', function(store) {
req = store.get(key);
}).then(function() {
return req.result;

1)
},

set: function(key, value) {
return withStore('readwrite', function(store) {
store.put(value, key);

1)
b, |
delete: function(key) {
return withStore('readwrite', function(store) {
store.delete(key);

)
},

clear function
)

LI B 1

) {
Lé Binh Thanh, BalglangPhattnenu’ngdungweb re( readwrite ! functlon(store) { a8



nao tac dit liéutrén object store

keys: function() {
var keys = [];
return withStore('readonly', function(store) {
// This would be store.getAllKeys(), but it isn't supported by Edge or
Safari.
// And openKeyCursor 1isn't supported by Safari.
(store.openKeyCursor || store.openCursor).call(store).onsuccess =
function() {
if (!this.result) return;
keys.push(this.result.key);
this.result.continue();
}
}).then(function() {
return keys;

})_l
}
}

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. s



dang ky sync

Check to see whether current
browser supports Service

<geript sre="/js/idb-keyval.js" »</scripts Workers and SyncManager.
«8cripts
if ('serviceWorker' in navigator && 'SyncManager' in windew) { b

navigator. serviceWorker.register('./sw.js")
.then (registration =»> navigator.serviceWorker.ready)

.then (registration =» {
document .getElementById ('submit') .addEventListener('click', () == {

registration.sync.register ('contact-email') .then(() = {

var payload = {
name: document.getElementById({'name') . value,
email: document.getElementById('email').value,

subject: document.getElementById('subject') .valuea,
message: document.getElementById('message’).value,

¥

idbKeyval . set ('sendMessage’', payload) ;
b s

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. a8



0 néu trinh du
khong ho tro BackgroundSync

if ('serviceWorker' in navigator && 'SyncManager' in window)

\.

| elze | submit buttnu

document .getElementById('submit') .addEventListener ('click’', () =» { <

var payload = { 1
name: document.getElementById({'name').value, Get the values from
email : document .getElementById('email').value, the input fields on

subject : document .getElementById('subject') . value, the contact form.
message: document.getElementById('message’') .value,

i

feteh(' /sendMessage/’',

{

Use the fetch API to
post the values to

method: *POST’, the server

headers: new Headers({
'content-type': 'application/json’
1.
body: JSON.stringify(payload)
by ;
1)

Lé Pinh Thanh, Bai giang Phat trién (ng dung web. B




ien

Add an event listener Check the tag of the current
for the sync event. sync to ensure that you fire
the correct code.
importSeripts('. /is/idb-keyval .§s5');
self addEventListener('sync', (event) =» | <o Get the payload values
if (event . tag === 'contact-email') { e from the IndexedDB .
event .waitUntil (
idbKeyval.get ('sendMessage') .then(value == - Use fetch API to
fetch('/sendMessage/', | POST to the server.
methad: 'POST',
headers: new Headers({ 'content-type': 'application/json' }),
body: JSON.stringify(value) S
1) Pass in the payload
values that you retrieved
idbKeyval .delete('sendMessage’) ; <l from the IndexedDB.
}
K Remove the payload values
from the IndexedDE.

Lé Pinh Thanh, Bai giang Phat trién (ng dung web.
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Look and feel
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~ Web app manifest

Tép manifest.json
Cung cap thong tin vé rng dung: Tén, icon, mo t3, ...

Cho phép cai dat rng dung trén Home Screen ctia
thiét bi

Lé Pinh Thanh, Bai giang Phat trién (rng dung web. o



manifest.]
"name": "Progressive Times web app",
"short name": "Progressive Times",
"start url": "/index.html",
"digplay": "standalone",

"theme color": "#FFDF00",
"background color": "#FFDF00",

"jcons": |

{
"src": "homescreen.png",
"gizeg": "192x192",
L[ t.}i'PE.L " . " ilTiE.gE ‘I.Fpng L]

}.

{
"grc": "homescreen-l1l44 . .png",
"gizeg": "l144xx1447,
L[ t.‘_'fPE " . " image ..I'FPIIE] L]

}

]
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ao ham mani

¢!DOCTYPE html»
<html»
cheads
<Meta charset="UTF-8"»
<titlesProgressive Timese/titles

<link rel="manifest" href="/manifest.json"s

¢/head>
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<]

The web app manifest
file s referenced

between the head tags
ina web page.
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@ hips /deanhume.github.io ]

SE
Progressive
Times

Latest News

Nose picking ban for Manila
police
A new directive tells police

in Manila not to pick their
noses whilst on duty

Australian police find gun in
biker's bottom

Police in Australia find a
R PR
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@ https //deanhume github.io 3]

Progressive
Times

Latest News

Nose picking ban for Manila
police

A new directive tells police
in Manila not to pick their
noses whilst on duty

Progressive Times X
leanhbume.githn 0
ADD TO HOME SCREEN

/
Cai dat &ng dung Ién Home Screen



/
~—Cac thudc tinh manifest

name: Tén ca &*rng dung xuat hién tai man hinh khai
dong

short name: Tén xudt hién trén Home Screen

icons: Anh dai dién xudt hién trén Home Screen

theme_color: Mau tluty bién cho thanh dia chi ctia
trinh duyét

start_url: Trang dau tién dugc mé khi chay &ng dung
tir Home Screen

background_color: Mau nén duoc str dung tai man
hinh khé&i dong
display: Kiéu hién thi *ng dung
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Tuy bien |
» C4 thé cung cap nhiéu icons dé rng dung chon cho
phu hop véi thiét bivan

"icons": [ @ chrome
{— mozilla

"grc": "homescreen.png'

m Progressive Times

"gizeg": "192x192", e
L1 t}rpe n - " ima ge J'lllpng L1 I Iogess‘ve

} Times

r Latest News

'[ Nose picking ban for Manila
"grco": "homescreen-144., police
"gizeg": "l44x144", i Manila ot t pick thele

. noses whilst on duty

"tyvpe": "image,/png"

} B  Messenger
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/
Man hinh khoi dong t'ng dung

name: Tén ctia &ng dung xuat
hién tai man hinh khéi dong
icons: Anh dai dién xuat hién
tai man hinh khé&i dong
background_color: Mau nén
dugc str dung tai man hinh
khéi dong Progressive Times web app
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* "display":

e fullscreen
e standalone
e minimal-ui

e browser
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Trai i€ >l dung lié an

cai dat Home Screen

Néu nguoi dung chi can st dung tng dung mot hoac it lan
trong théi gian ngan
e Cai dat Home Screen chi gay phién ha => Can hty tinh nang
cal dat Home Screen
Nguoi dung cé thé dong v cai dit hodc khong
e Thong ké d¢ phan tich sé thich ctia nguoi dung
Nguoi dung bi dong véi loi nhac. Néu nguoi dung khong
quan tam, l¢&i nhac cai dat sé gay phién ha cho nguoi dung
e Tri hoan l&i nhic dé ngudi dung cht dong tién hanh cai dat khi
ho thay can thiét
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tinh nang cai €

window.addEventListener ('beforeinstallprompt', function(e) |
e.preventDefault () ;

return false;

H
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nnnnn

6ng ké s&r dung Ho

2

—

Screen

nnnnn

me

window.addEventListener ('beforeinstallprompt', function(event) |

event .userChoice.then(function(result) {
Determine the user’s choice
console. log(result.outcome); - returned as a Promise
if (result.outcome == 'dismissed') {
// Send to analytics Based on the user's choice,
} decide how to proceed

else |
// Send to analytics
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|

~Tri hoan/Cat
<button id="btnSave" disabled>Click this to show the prompt</buttons>
< /body>

<sSCript>
window.addEventListener('load', function() |

var btnSave = document.getElementById('btnSawve') ;
var savedPrompt;

window.addEventListener ('beforeinstallprompt', function(e) {

e.preventDefault(); ‘: Add an event listener to the

beforeinstallprompt event.

btnSave.removehAttribute ('disabled');

savedPrompt = e; “7 Stash the event in a
variable so it can be
return false; triggered later.

b
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N\ o e 6 R i
Khoi-phuc loi nhac-cai dat kk
|

/ %
ngw®i dung cé yéu cau
btnSave.addEventListener('click', function() { Add an event listener
if (savedPrompt !== undefined) f{ . to the click event of
+4» savedPrompt.prompt () ; the button.
savedPrompt .userChoice.then (function(result) | Follow what
| o the user has
if (result.outcome == 'dismissed') { selected
conscle.log('User dismissed homescreen install');
}
else |
console.log('User added to homescreen');
}
savedPrompt = null; <
y 4 ' "] Youno longer
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