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[Abstraci]

The existing web page was downloaded and provided to the user every time the user requested the page. Therefore, if the same page is
repeatedly requested by the user, only the download for the same resource is repeated. This is a factor that causes unnecessary consumption
of data. We focus on reducing data consumption caused by unnecessary requests between users and servers, and improving content delivery
speed. Therefore, in this paper, we propose a caching system and an algorithm that can reduce the data consumption while maintaining the
latest cache by comparing the hash value using the hash function that can detect the change of the file requested by the user.
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E 1. hash.php && FE
Table 1. hash.php source code.

<?php
$file=3$_GET["filename"];

echo json_encode(mds_file($file));
7>
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E 2. index.html &4 FE
Table 2. index.html source code.
<IDOCTYPE htmI>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initi

al-scale=1.0">

<meta http-equiv="X-UA-Compatible" content="ie=edge">
<title>Document</title>
<style>
img {
width: 500px;
height: 500px;
display: inline-block;
H
</style>
</head>

<body>
<img src="./img-1.jpg" alt="">
<img src="./img-2.jpg" alt="">
<img src="/img-3.jpg" alt="">
</body>

<script src="./index.js"></script>
</html>

E 3. indexjs &A IE
Table 3. indexjs source code.

if ('serviceWorker' in navigator) {
navigator.service Worker
register('./sw.js")

window.addEventListener("beforeunload", function (event) {
event.preventDefault();
navigator.service Worker.ready.then(function (reg) {
return reg.sync.register('syncData').then(() => {
console.log('client sync registered)
b))
b))
1)s
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E 4. swjs &2 IE F A z[AE}
Table 4. sw.js Source code update
definition.

SEAS =
a4 Foly

cache function

self.addEventListener('sync', event => {
if (event.tag = 'syncData’) {
console.log("syncData")
if (navigator.onLine){
caches.open(PRECACHE).then(cache => {
cache.keys().then(cachesToRefresh => {
cachesToRefresh. forEach(toRefresh => {
let target = toRefresh.url.split("/")[toRefresh.ur
Lsplit("/").length-1]
if(target.length>0){
let hash

cache.match("/"+target)
.then(function (response){
return response.json()
}).then(function (data) {
hash = data
return data;
}).then(function(data) {
fetch("hash.php?filename="+target, {
cache: "reload",
credentials: "omit"
b))
.then(function (response) {
return response.json();

}).then(function(data) {
let state = data = hash
console.log("${data} : ${hash} ==
${state}")
return state;
}).then(function(state) {
if(state = false && !toRefresh.url.in
cludes("sw-default")){
let url = toRefresh.url.replace(targ
et, "sw-default/"-+target)
var fetchPromise = fetch(url, {
cache: "reload",
credentials: "omit"
}).then(function (networkRespons
e {
cache.delete(url).then(function()

cache.put(url, networkRespon

https://doi.org/10.12673/jant.2019.23.2.158
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se.clone())
b))
}).then(function() {
fetch(""hash.php?filename="+tar
get, {
cache: "reload",
credentials: "omit"
b))
.then(function (response) {
cache.delete("/"+target).then
(function(){
cache.put("/"+target, respons
e.clone())
console.log('refresh cache of
/$ {target}")
b))
b))
b))
console.log("H =] ${toRefresh.ur
1} from server on sync");
H
b))
b))

;s
)
)

}
1)

E 5. M8 =X Z1} - Fast 3G HIESQT 24
Table 5. Experimental Results - Fast 3G Network
Environment.

1 592 | 97| 83| 589 | 571 | 593 | 579 | 89 | 586 | 588
2 579 129 | 119 | 126 | 124 | 122 | 122| 131 | 128 | 127
3 582 | 125| 126 129 130 | 121 | 128 | L18 | 122 | 129
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E 6. 48 =X Z1t - 100Mbps HESRZ
Table 6. Experimental Results - 100Mbps Network.

Cse |1 |2 |3 |4 |5 |6 |7 (8 [9 |10
1 120 126 | 129 | 131 | 129 | 124 | 125| 125 | 124 | 131
2 126 | 113 122 125 121 | 123 | 125| 121 | 12| 129
3 128 125 123 | 129 118 | 122 | 128 | 125 | 123 | 126
Name Statws  Type Initiator size Time Waterfal
O 200 fet 748 20ms |l
O 200 2748 22ms | M
0 200 2748 45ms |
0 200 2748 2ams M
0 200 2748 76ms IR
O 200 248 7oms | S
[l 200 738 31ms| =l
O =i.. 200 2738 32ms| =il
[ | @ hash.php?filename=i.. 200 2738 34ms 1 ]
O hp?filename=i.. 200 2738 45ms L ]
0 200 40MB  136ms |
0 g-1jpg 200 39MB 153ms L
[ @ hashphp?filename=i.. 200 2738 2ms -
|| @ hash.php?filename=i.. 200 2738 23ms B
a2 5. Al HAA| Sste Y ET EoE
Fig. 5. Network traffic that occurs during cache updates.
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