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Abstract. The aim of this work is to showcase adventages of utilizing JSON (JavaScript Object Notation)
files as a data storage method which outperforms tradditional MySQL database when there are hundreds and
thousands of records of data resulting to shorter load times and less extra load to MySQL database.
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levads

Biezi vien kad lietotajs apmeklé kadu majaslapu, katru reizi tiek veikts pieprasijums uz
datubazi. Piem@ram internet veikals, katru reizi kad lietotajs izvelas kadu preci pievienot
grozam, §1 informacija tiek saglabata datubaze, tadejadi ja lietotajs aizver lapu vai atgriezZas
velreiz informacija tiek nolasita no datubazes un tiek ielad€ta un att€lota lietotajam. Ja katru
dienu majaslapu apmekle 1000 lietotaju un katru dienu vizmas 100 lietotaji pievieno kaut vienu
preci grozam, tad ierakstu skaits datubaze palielinas, un katru reizi kad ir nepiecieSams atrast
kadu konkrétu ierakstu, datu nolasiSanas laiks kluist 18naks.

ST pétijuma mérkis ir noteikt datu nolasi$anas atrumu no datubazes un JSON faila, p&c
tam analiz€t un salidzinat rezultatus pie 1,100,100,10000 ierakstu skaita gan JSON gan MySQL
un aprekinat videjo laiku pie 10 testiem.

Tehnologijas
o XAMPP - programmatiras pakotne lai izveidotu un darbinatu web serveri lokali;
e PHP - serverpusé izpildama skriptu valoda, kas galvenokart tiek izmantota web izstradg;
e MYSQL - datubazes parvaldibas sistema, ko izmanto daudzi uznémumi un organizacijas
visa pasaulg;
o JSON - viegli lasams datu apmainas formats. Tas ir populars veids, ka parsttit un saglabat
strukturetus datus;

Eksperimenta process

Vispirms bija nepiecieSams izstradat test€Sanas vidi ar kuras palidzibu var€tu veikt
dazadas darbibas ka: veikt testu, ierakstu izveide, testa atiestatiSana un iegiito datu att€loSana
un aprékinasana (1. att€ls). Testa vide sastav no 2 failiem, 1. fails ir lietotdja saskarne un
JavaScript funkcijas un 2. fails ir PHP fails ar klasi priek$ funkciju izpildes. Sada arhitektiira
lauj gan att€lot gan parvaldit testa vidi bez nepieciesamibas atkartoti ieladét lapu kad tiek
izsaukta kada no darbibam. Pieméram péc “Generate New Records” pogas nospieSanas,
izmantojot AJAX, informacija tiek nostitita uz PHP failu kas p&c tam izveido attiecigo ierakstu
skaitu un to atgriez atpakal lietotajam un “Total Records Generated” mainas uz tagadgjo skaitu.
P&c pogas “Test” nospieSanas PHP atgriez laiku kas bija nepiecieSams gadijuma ieraksta
nolasiSanai no datubazes un JSON un katrs laiks tiek saglabats atseviska mainigaja kas katru
reizi saskaitas kopa un tiek dalits ar “Total Records Tested” vertibu lai aprékinatu vidgjo laiku.
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MySQL
Time
Average Time

Data

0.00021409988403320312
0.00021409988403320312

{"account”:"1" "property":"1" "services":
[{"1d":"example","data": "test"},

JSON
0.00022202137145996094
0.00022292137145996094

1"account":1."property”:"1","services":

[{"1d":"example","data": "test"},

n_n n_n

"1d""example”."data""test"}, "1d""example","data" "test"}.

{"1d""example”,"data":"test" }]}

Total Records Generated
Total Records Tested

1"1d":"example","data" "test"}]}

Generate New Records: | 1

| | Generate New Records | | Reset Test | | Test |

Test Nr.

1. 0.00021409988403320312

MySQL JSON

0.00022292137145996094

1. attéls. Testa vide

Testa ierakstu izveido$ana

Lai iegtitu maksimali precizus datus, nolému izmantot identisku datu kopiju kas tiktu
ievietota gan datubaze gan saglabata JSON faila, dinamiski mainas tikai viena vertiba kas ir ID,
un JSON faila nosaukums ir dinamiskais ID un ta paplasinajums. Katru reizi, kad tiek funkcija

tiek izsaukta, visi ieprieksgjie dati tiek izdzesti.
public function generateData($count){
$host = 'localhost’;

Susername = ‘root';
$password = ' ';
$database = "test';

$conn = mysqli_connect($host, %username, $password, $database);
if (!$conn) {
die("Connection failed: " . mysgli_connect_srror());

N
I

Shost = §_SERVER['DOCUMENT ROOT'];
array_map('unlink', glob($host. ' /json/*')};

$sql = "DELETE FROM test";
mysqli_guery($conn, $sql)

for ($i=1;%i<=$count;$i++){

$json = array();

$json['account’] = 3%i;

%$json[ 'property'] = "1";

$json['services'] = array(
array('id'=>"example’, 'data’'=»"test'),
array('id'=>"example’, 'data’'=»"test'),
array("id'=»>"example’, 'data’'=>"test")

y:
)3

$sql = "INSERT INTO test (account, property, services)

WVALUES (".%json['account'].”, ".8%jsen[ 'property’'].", '".json_encode($json[ services'])."")";

mysgli_query({$conn, $sql);

file_put_contents({$host.'/json/".$i.".Jjson’,
N
J

$this-»records = &count;
mysqli_close($conn);

json_encode($json));

2. attels. Datu pievienoSana.

Testa ierakstu nolasiSana un atruma apréekinasana
P&c pogas “Test” nospiesanas tiek izpildits sekojosais kods (3. attéls). Sakuma tiek
izvelets gadijuma ieraksts kas tiks meklets gan datubazeé gan ka JSON fails, péc tam katra
funkcija atgriez mekl&jamo ierakstu (jau gatava nolasama formata) un laiku kas tika pateréts
ieraksta atraSanai. Talak katra funkcija tiek paradita atseviski (attéls 4. un 5.)
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$test = new test();
$response = new stdClass;

if (isset($_GET['action’])){

if (%_GET['action'] == "records'){
$response->records = $test-»records;
telseif ($_GET['action’'] == "test'){

$record = $test->randomRecord();
list($mysglData, $mysqlTime) = $test->retrisveFromMySQL($record);
list($jsonData, $jsonTime) = $test->retrieveFromISON{$record);

$response->mysgl_time = $mysglTime;
$response->Jjson_time = $jsonTime;
Sresponse->mysql_data = $mysglData;
$response-»>json_data = $jsonData;
telseif ($_GET['action'] == 'generate’){
if (isset($_GET['records'])){
if (is_numeric($_GET[ 'records"])}{
$test-»>generateData($_GET[ ‘records’]);
$response-»records = $_GET[ 'records’];

-

}

$response = json_encode($response);
die($response);

3. att€ls. Funkciju izpilde un datu atgrieSana
public function retrieveFromMySQL($value) {
$host = "localhost’;
fusername = "root’;

$password = H
Sdatabase = "test';

$conn = mysqli_connect($host, %username, $password, $database);
if (1%conn) {
die("Connection failed:

. mysgli_connect_error());

}

$start_time = microtime(trus);
$query = "SELECT * FROM test WHERE account=%value”;
$result = mysqli_query(%conn, %query);
if (mysqli_num_rows($result) » @) {
$row = mysqli_fetch_assoc{$result);
¥
$end_time = microtime(true);
mysqli_clese($conn);

$row[ "services’] = json_decode($row['services']);
return [$row, $end_time - $start_time];

4, attels. Datu nolasiSana no datubazes
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public function retrieveFroml]SON($value) {
$host = § SERVER[ 'DOCUMENT ROOT'];

$start_time = microtime(trus);
if (file_exists(%host. /json/".%value.’ . json')){
$data = file_get contents($host.'/json/'.3%value.’ .json’);
}
$end time = microtime(true);
return [json_decode($data, true), $end tTime - $start_time];

5. attéls. Datu nolasiSana no JSON faila

3. Testu veikSana un datu apkopoSana
Sakuma tika veikts tests lai noteiktu vidéjo maksimalo atrumu kad datubaze ir tikai 1
ieraksts, un 1 JSON fails (6. att€ls). P&c tam tikai veikti pargjie testi (7,8,9 attéls).
MySQL JSON
Time 0.00011897087097167969 0.00013494491577148438
0.00018651485443115233 0.0001650571823120117

"account”:"1","property":"1"."services": {"account":1,"property":"1","services":
[{"1d":"example" "data":"test"}. [{"1d":"example","data": "test"}.

Average Time

Data {"1d":"example","data": "test"}. {"1d""example","data" "test"},
{"1d":"example"."data":"test" } ]} {"1d""example","data" :"test" } ]}
Total Records Generated 1
Total Records Tested 10
Generate New Records: |1 | | Generate New Records | | Reset Test | | Test |
Test Nr. MySQL JSON
10. 0.00011897087097167969 0.00013494491577148438
9. 0.00023484230041503908 0.00016188621520996094
8. 0.00026351214399609375 0.00017499923706054688
7. 0.0002319812774658203 0.0001628398895263672
6. 0.00017118453979492188 0.00016689300537109373
5. 0.00014400482177734375 0.00014391217041015625
4. 0.00013208389282226562 0.00013899803161621094
3. 0.0001678466796875 0.0001881122589111328
2. 0.00025010108947733906 0.00016808509826660156
1. 0.00014901161193847636 0.0002079010009765625

6. attéls. 1 ieraksts 10 testi
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MySQL
0.0002367768096923828
0.00026607513427734375

Time
Average Time

{"account":"20" "property":"1" "services":

[1"1d":"example","data": "test"},

JSON
0.00021910667419433594
0.00022461414337158204

{"account":20,"property":"1" "services":
[{"1d":"example","data": "test" },

Data "1d""example” "data" "test"}, {"d""example" "data" "test"},
"1d""example” "data" "test"}]} {"d""example" "data" "test"}]}

Total Records Generated 100
Total Records Tested 10
Generate New Records: |1DU | | Generate New Records | | Reset Test | | Test |

Test Nr. MySQL JSON
10. 0.0002367768096923828 0.00021910667419433594
9. 0.00023603439331054688 0.0002281665802001953
S. 0.0003170967102050781 0.00024008750915527344
7. 0.00023603439331054688 0.0002231597900390625
6. 0.00023698806762695312 0.00020503997802734375
A 0.0002608299255371094 0.0002281665802001953
4. 0.0003309521484375 0.0002510547637939453
3. 0.0002589225769042969 0.00021314620971679688
2. 0.00023412704467773438 0.0002181529998779297
1. 0.00027298927307128906 0.0002200603485107422

7. attels. 100 ieraksti 10 testi
MySQL JSON
Time 0.0007798671722412109 0.000225067138671875

Average Time 0.0007911443710327149

0.00021963119506835939

"account":"618" "property":"1" "services": | {"account":618."property":"1" "services":
Data [{’_'id" Mexample" "data""test"}, [{'_'id" Mexample" "data":"test"},
{"1d":"example”,"data" "test"}, {"1d""example”,"data":"test"},
{"1d""example","data" "test"}]} {"1d""example""data""test"}]}
Total Records Generated 1000
Total Records Tested 10
Generate New Records: [1000 | [ Generate New Records | | Reset Test | [ Test |
Test Nr. MySQL JSON
10. 0.0007798671722412109 0.000225067138671875
9. 0.0008280277252197266 0.0002200603485107422
8. 0.00078382763671875 0.0002231597900390625
7. 0.0007607936859130859 0.00022292137145996004
6. 0.0007929801940917969 0.00021910667419433594
5. 0.000782012939453125 0.00021696090698242188
4. 0.0007679462432861328 0.000225067138671875
3. 0.0007801033908203125 0.00020003318786621094
2. 0.000782012939453125 0.00021195411682128906
1. 0.0008518695831298828 0.0002319812774658203

8. attéls

. 1000 ieraksti 10 testi
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MySQL JSON
Time 0.003733013153076172 0.00024390220642089844
Average Tune 0.00613400936126709 0.00024950504302978516
"account”:"6091" "property”:"1" "services": | {"account”:6091 " property":"1" "services":

[{"1d""example" "data" "test"} [{"1d":"example" "data" "test"}

Data

{"1d":"example","data":"test"}, {"1d":"example","data" "test"},
{"1d""example","data""test" } ]} {"1d""example","data""test" }]}

Total Records Generated 10000
Total Records Tested 10
Generate New Records: |10[]00 | | Generate New Records | | Reset Test | | Test |

Test Nr. MySQL JSON
10. 0.005733013133076172 0.00024390220642089844
9. 0.007334021072387695 0.00024199485778808594
§. 0.006660938262939453 0.0002560615539550781
7. 0.005751132965087891 0.0002491474151611328
6. 0.005934953689575195 0.00026702880859373
3. 0.00671696662902832 0.000244140625
4. 0.005727052688598633 0.0002589225769042969
3. 0.005861043930033711 0.00025391578674316406
2. 0.005810976028442383 0.00023293495178222636
1. 0.005789995193481445 0.00024700164794921875

9. attéls. 10000 ieraksti 10 testi

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0 I ——— I . | ] ]
1 100 1000 10000

EMySQL mJSON

10. attéls. Grafiski attelots datu nolasiSanas atrums

Secinajumi

Ka redzams 10. atte€la, datu nolasiSana no JSON faila vienmer ir daudz atraka neka no
datubazes. Jo vairak ir ierakstu jo atrak tos bus nolasit no JSON faila neka no datubazes,
pieméram ja ir nepiecieSams saglabat groza informaciju par katru lietotaju un vidgji diena
veikalu apmekle 10,000 lietotaju, un ja 1,000 lietotaju veic pasttijumu vai jebkadu darbibu ar
grozu kura biitu jasaglaba tad izdevigi to ir darit JSON faila, tadejadi ietaupot datubazes
resursus un paatrinot informacijas nolasisanu. Sai metodei ir arf slikta puse, ja pieméram ir
nepiecieSams saglabat svarigu vai privatu informaciju tad obligati janodroSina ierobezota
piekluve JSON failu mapei, un ja tas netiek pilniba vai pareizi izdarits informacija var tikt
nopludinata, tapéc tada gadijuma glabat informaciju datubaze ir labaka un droSaka izvéle.
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Uzskatu ka Sis pan€miens ir diezgan noderigs situacijas kur informacijas nav privata vai svariga
un ja katru dienu tiek veikti simtiem vai tikstoSiem jaunu ierakstu.

Summary

As seen in picture 10. reading data from a JSON file is always much faster than from a
database. The more records there are, the faster they will be read from a JSON file compared
to a database. For example, if it's necessary to store cart information for each user and on
average 10,000 users visit the store per day, and if 1,000 users make an order or any action
with the cart that needs to be saved, then it's advantageous to do so in a JSON file, thus saving
database resources and speeding up information retrieval. However, this method also has its
downsides. For instance, if it's necessary to store important or private information, restricted
access to the JSON file directory must be ensured. If this is not done properly, information
could be compromised, making storing the information in a database a better and more secure
choice in such cases. | believe this approach is quite useful in situations where the information
Is not private or critical, and hundreds or thousands of new records are being made every day.
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