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GUIDELINES FOR CREATING A DEDICATED DRUPAL CMS MODULE
FOR TWO-WAY INTEGRATION AT HDFS LEVEL

CBb3JABAHE HA CIIEHUAJIU3UPAH DRUPAL CMS
MOAYJ 3A IBYIIOCOYHA UHTEI'PALIUA HA
PABHHUIIE HDFS

Cw3naBaHeTo Ha nepcoHanu3upan Drupal Moays 3a uHTErpaiys Ha YeTeHE U 3aInc
(RW) ¢ pasnpenenenara ¢aiinoBa cucteMa Hadoop (HDFS) BkitouBa HSIKOJKO
METOJIMYECKH CTBIIKH, KOUTO C€ PBKOBOJSAT KaKTO OT MOJIyJIHATa apXUTEKTypa Ha
Drupal, Taka 1 OT IPUHIIMIIUTE HA B3aUMOJICHCTBUE C BHHIIHU (paliIOBH CUCTEMHU.
Monynbt, kKoiTO e Hapuyame "unwehdfs", me ciyxu KaTo MOCPETHUK MEXKITY
Drupal u HDFS, no3BosnsBaiiku 6e3npobdieMeH 00MeH Ha JaHHU U MaHUITyJIalHsl.

Monayana nupexropus u ¢paijioBa CTpPyKTypa

[IepBata cThIKAa € Ja ce cb3haaze aupekTopus 3a moayia "unwehdfs" B
JTUPEKTOPHUATAa / MOJAyIuTe Ha MHCTananusaTa Ha Drupal. B ta3su gupekropus ce
MIOCTaBSIT OCHOBHUTE (hailyioBe:

unwehdfs.info.yml: Ceabpika MeTagaHHU 32 MOJYJIa, KaTO UME, OMMMCaHUe, TIaKeT,
THII ¥ 3aBUCUMOCTH.

unwehdfs.module: OcHoBHUSAT MOy (haiii, KbAETO AAMUHUCTPATUBHU (PYHKITUHU U
noTpeOuTENCKN (DYHKIMH 3a MHTErpauus ca Ae(puHUpaHU.

unwehdfs.services.yml: Omnpenens yciayrute, NOpeaoCTaBIHU OT MOJyJIa,
BKJIFOUMTEIHO T€3HU, KOUTO B3aumozeictear ¢ HDFS.

JlekapupaHe Ha MeTAJJaHHU HA MOJyJIa

Qaitret .info.yml e matenHo wu3paboTeH, 3a Ja BKIOYBA HEOOXoauMara
uH(popmalus, KaTto rapantupa, ye Drupal pa3bupa menra v 3aBUCUMOCTHTE Ha
Mojya.

name: 'UNWEHDFS Integration’

type: module
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description: "Ocurypssa RW wunrerpamuss ¢ Hadoop pasnpenenena ¢aiinoBa
cucrema.'

package: Custom
core_version_requirement: 8 || 9
dependencies:

- drupal:file

N3nbiaHenne Ha pyHKIUUTE

B pamkute Ha daitiia unwehdfs.module ce peamusupar Drupal cpencrsara (hooks).
Te3um cpenctBa mO3BOJSIBAT Ha MOJIyJa Ja B3aWMOJCHCTBA C OCHOBHHUTE
dbynkuuronainHoctu Ha Drupal.

HNurerpauus ¢ HDFS

HeticrButennata unrerpanus ¢ HDFS ce moctura upe3 API nma Hadoop. 3a na
u3nbaHsABa RW omnepanuu, MoaynsT TpsaOBa na moxe aa komyHukupa ¢ HDFS ¢
nomoiTa Ha To3u API. ToBa decto u3zuckBa u3non3Banero Ha PHP knuenT, koito
moxe na Bzaumojerictea ¢ HDFS REST API (WebHDFS) unu npyra moaxossiia
KJIMeHTCcKa Onbamoreka Ha Hadoop.

Hedunnnus Ha ycayrara 3a HDFS kianent

B unwehdfs.services.yml e nedunupana ycayra, kosito kancyiaupa HDFS knuenra.
HNebununuara Ha yciayrata rapantupa, ye HDFS ximentsT € 3a MHOrOKpatHa
yrnotpeba W ce mpuabpxka KbM nOpuHiunure Ha Drupal 3a uHXeKTUpaHe Ha
3aBUCHMOCT, KaTO MO TO3W HAYMH HAChp4yaBa MOJYJIHOCTTA U IPOBEPUMOCTTA.

Kauenrckusar kiaac HDFS

Knacst HDFSClient e ch3nanen 3a yrpaienue Ha Bpb3kaTa ¢ HDFS u u3bpiiBane
Ha ¢aiioBu onepanuu. To3u KJ1ac € OTTOBOPEH 3a 00paboTKa Ha Y0CTOBEPSIBAHETO
¥ OTOpU3AIUATA, OTIEPAIMHUTE 32 YETCHE W 3amuc Ha (ailioBe, YNpaBIECHUETO Ha
JUPEKTOpUU U 00paboTKaTa Ha TPEIIKH.

Knacsr HDFSClient ciyxu kato abcrpakuus mexay monyina Drupal u HDFS
cuctemMata. OcHOBHaTa My (QYHKUMS € Jla Kalcyjaupa BCHYKH JTUPEKTHU
B3aumojierictBusi ¢ HDFS, npenocraBsiiku MeTOau 3a CBbP3BaHE KbM KIIbCTEpa
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HDFS, ynocToBepsiBaHe 1 W3BbpIIBaHE HA (PailJIOBU ollepaly KaTo YETEHE, 3aINC
n n3tpusane. Toii npesexxna HDFS API B PHP metoau, kouto Morar JiecHO Ja ce
U3I0JI3BaT OT IPYTH KOMIIOHEHTH B MoAyia Drupal.

Knacer HDFSClient me TpsabBa na ce copaBH C HAKOJIKO AaclekTa Ha
B3anMoercteuero ¢ HDFS:

OO6paboTka Ha KOHPUTYparuaTa: 3a U3BINYaHE U U3IOI3BaHE HA MOJIPOOHN JaHHU
3a Bpb3kaTa 3a HDFS.

VYnpaBienne Ha Bpb3KaTa: 3a yCTaHOBSIBAaHE W MOJIbpxkaHe Ha Bpb3ka ¢ HDFS
ChpBBpA.

VY nocroBepsiBane: 3a curypHo yaoctoBepsiBane ¢ yciayrata HDFS, eBeHtyanHo ¢
Kerberos, ako kibcTepbT Hadoop e 3amures.

@aiinoBu onepanuu: 3a U3IIBIHEHUE HA ONEPALMU 3@ YETEHE U 3aIUC, CIHCHK C
IUPEKTOPUU U U3TPUBAHE HA (pailyioBe.

OO6paboTka Ha TpemIKU: 3a YNpaBiIeHHE Ha M3KIIOUCHHUS M TPENIKH, KOHUTO
Bb3HHMKBAT 0T HDFS onepanun.

Peructpupane: 3a ga peructpupare olnepalydyd U TPEIIKH 3a OTCTPaHSABAHE HA
IPEIIKA U MOHUTOPHHT .

<?php

namespace Drupal\unwehdfs;

use GuzzleHttp\Client;

use GuzzleHttp\Exception\GuzzleException;

use GuzzleHttp\Psr7\Stream;

use Drupal\Core\Logger\LoggerChannelFactorylInterface;

use Drupal\Core\Site\Settings;
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/**

* Class HDFSClient.

*

* Encapsulates all interactions with the HDFS.
*/
class HDFSClient {

/**

* The config factory.

*

* @var \Drupal\Core\Config\ConfigFactoryinterface
*/
protected $configFactory;

/**

* The logger factory.

*

* @var \Drupal\Core\Logger\LoggerChannelFactoryInterface
*/
protected $loggerFactory;

/**

* Constructs a new HDFSClient object.

*

* @param \Drupal\Core\Config\ConfigFactorylInterface $config_factory
* The config factory.
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* @param \Drupal\Core\Logger\LoggerChannelFactoryInterface $logger_factory

-
r
[
L
L
L

* The logger factory.
*/

public function __construct(ConfigFactorylInterface $config_factory,
LoggerChannelFactoryInterface $logger_factory) {

$this->configFactory = $config_factory;
$this->loggerFactory = $logger_factory;

$this->initializeHttpClient();
}

[H*
* Initializes the HTTP client used to communicate with HDFS.
*/
protected function initializeHttpClient() {
$config = $this->configFactory->get(‘'unwehdfs.settings");

$webhdfs_url = $config->get(‘'webhdfs_url’);

$timeout = $config->get(‘timeout');

$this->httpClient = new Client(]
'base_uri' => $webhdfs_url,
‘timeout' => $timeout ?? 30.0,
‘headers' => [
'‘Authorization’ => 'Bearer ' . $config->get(‘auth _token’)

1,



D;

/**

* Writes data to a file on HDFS using a stream.

*

* @param string $path

* The HDFS path where the data should be written.
* @param Stream $stream

* A stream of data to write.

*

* @return bool

* TRUE if the operation was successful, FALSE otherwise.
*/

public function writeFile($path, Stream $stream) {

try {

$response =
>put("'/webhdfs/v1{$path}?0p=CREATE&overwrite=true", [

'body’ => $stream,
‘headers' => [
'‘Content-Type' => "application/octet-stream’,
1
D;

/I Check for successful status code
return $response->getStatusCode() == 201,
6

$this->httpClient-
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} catch (GuzzleException $e) {

$this->logger->error('Write file to HDFS failed: @message’, [ @message’ => $e-
>getMessage()]);

return false;

k
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/**

* Reads data from a file on HDFS and returns a stream.

*

* @param string $path

* The HDFS file path to read.

* @return Stream|false

* The stream of file contents or FALSE on failure.

*/
public function readFile($path) {

try {

$response = $this->httpClient->get(""/webhdfs/v1{$path}?0p=OPEN", [

'stream’' => true, // Request a stream to handle large files

D;

return $response->getBody();
} catch (GuzzleException $e) {

$this->logger->error('Read file from HDFS failed: @message’, [[@message' =>
$e->getMessage()]);



€

EURO’
return false;
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/**

* Deletes a file or directory from HDFS.

*

* @param string $path

* The HDFS path to delete.

* @param bool $recursive

* Whether to delete directories recursively.

*

* @return bool

* TRUE if the file or directory was deleted, FALSE otherwise.
*/

public function delete($path, $recursive = false) {

try {

$response = $this->httpClient-
>delete("/webhdfs/v1{$path}?op=DELETE&recursive=" . ($recursive ? 'true' :
‘false"));

// WebHDFS DELETE returns a JSON object with boolean field "boolean™
$body = json_decode($response->getBody(), true);
return $body['boolean'] ?? false;

} catch (GuzzleException $e) {
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$this->logger->error('Delete  operation on HDFS failed: @message’,
[[@message' => $e->getMessage()]);

return false;
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/**

* Appends data to an existing file on HDFS. If the file does not exist,
* it should create it.
*
* @param string $file_path The path to the file on HDFS.
* @param string $data The data to append to the file.
* @throws \Exception if the append operation fails.
*/
public function appendToFile($file_path, $data) {
try {
if (1$this->client->exists($file_path)) {
$this->client->create($file_path, $data);

}else {
$this->client->append($file_path, $data);

}
} catch (\Exception $e) {

\Drupal::logger('unwehdfs")->error("Failed to append to file {$file_path}: " .
$e->getMessage());

throw $e;



YupasJ/ieHne Ha KOHGUTrypanuuaTa

3a na ynpaBisiBa HacTpoiikute 3a uHTerpauus Ha HDFS, xato monpoGHocTH 3a
X0CTa, MOPT U WJIECHTU(PUKALUMOHHM JaHHHW, MOJIYJBT M3IOJ3Ba CUCTEMaTa 3a
ynpaBieHue Ha KoH¢urypauuara Ha Drupal. ToBa BkiIouBa cCbhb3JaBaHe Ha
KOH(UrypaloHHa ¢opMa B aJIMUHUCTPATOPCKUS MHTEpQeiic Ha Moayna, KOSTO
MO3BOJISIBA HA a]IMUHUCTPATOPUTE /1a BbBEXK/IAT U aKTyalIU3upaT T€3U HACTPOUKH.

use Drupal\Core\Form\ConfigFormBase;

use Drupal\Core\Form\FormStatelnterface;

class HDFSConfigForm extends ConfigFormBase {

/**

* {@inheritdoc}

*/

public function getFormld() {

return ‘'unwehdfs_admin_settings';

¥

/**

10
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* {@inheritdoc}

*/
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protected function getEditableConfigNames() {
return [
‘unwehdfs.settings',
I;
}

public function buildForm(array $form, FormStatelnterface $form_state) {

$config = $this->config(‘unwehdfs.settings');

$form['webhdfs_url] = [
Htype' => "url',
‘#itle' => $this->t('WebHDFS URL)),
‘#default_value' => $config->get(‘webhdfs_url’),
‘#required' => TRUE,

return parent::buildForm($form, $form_state);

¥

public function submitForm(array &$form, FormStatelnterface $form_state) {
$config = $this->config(‘unwehdfs.settings’);

$config->set(‘'webhdfs_url’, $form_state->getValue(‘webhdfs_url");

11
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$config->save();

parent::submitForm($form, $form_state);

¥
¥

Onepaunu 3a 00padoTka Ha paiisioBe

MonaynbT BiIIOYBa (yHKIIMM 3a oOpaborka Ha dainoe Ha HDFS kato
hdfsFileWrite(), hdfsFileRead(), hdfsFileDelete() u hdfsDirectoryList(). Te3u
¢ynkuuu n3nonssat yeayrata HDFSClient 3a u3BbpiiBaHe Ha CBOUTE ONIEPALIMH.

O0padoTKa Ha I'PELIKM ¥ perucTpupaHe

Buenpenu ca ctabuiiHu MeXaHU3MU 3a 00pabOTKa Ha IPEUIKU U PETUCTPUpPAHE, 3a
Jla ce rapaHTHpa, Y€ BCUUKH MpooJieMu 1o Bpeme Ha B3aumozerictsueto ¢ HDFS ce
yJIaBAT U PETUCTpUpAT ¢ IOMOUITA Ha cCUcTeMara 3a peructpupane Ha Drupal. Tosa
€ OT pellaBall0 3HA4YCHHWE 3a JUAarHOCTULHMPAHE M pas3pellaBaHEe Ha BCUYKHU
Ipo0JIeMH, KOUTO BB3HUKBAT 110 BpEME Ha padoTaTa Ha MOAYJIa.

Cnensa nedunupanero Ha hooks v momontHu (YHKIMHM, KOUTO A H3IIBIHSIBAT
JBYIIOCOYHOTO OOHOBABaHE Ha MH(POpPMALIMSITA.

[Hk
* Implements hook_node_insert().

*/

function unwehdfs_node_insert(Drupal\node\Nodelnterface $node) {

_unwehdfs_node_changed($node, ‘create");

¥
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/**

* Implements hook node_update().
*/
function unwehdfs_node_update(Drupal\node\Nodelnterface $node) {

_unwehdfs_node_changed($node, 'update");

k

/**

* Implements hook_node_delete().
*/
function unwehdfs_node_delete(Drupal\node\Nodelnterface $node) {

_unwehdfs_node_changed($node, 'delete";

¥

/**

* Responds to the node being inserted/updated/deleted.

*

* @param \Drupal\node\Nodelnterface $node

* The node that is being acted upon.

* @param string $operation

* The operation being performed - ‘create’, 'update’, or 'delete’.
*/

function _unwehdfs_node_changed(Drupal\node\Nodelnterface $node, $operation)

{
$config = \Drupal::config(‘'unwehdfs.settings');

$hdfs_path = $config->get(‘hdfs_path’);

13
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$hdfs_client = \Drupal::service('unwehdfs.hdfs_client");
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I/l Determine the HDFS file path based on node type.
$node_type = $node->bundle();
$file_path = "{$hdfs_path}/{$node_type}.csv";

$csv_data = unwehdfs_serialize_node_to_csv($node);

try {
if ($operation === "delete’) {
$csv_data = _unwehdfs_rebuild_csv_for_node_type($node_type, $node->id());
$hdfs_client->createFile($file_path, $csv_data);

}else {
$hdfs_client->appendToFile($file_path, $csv_data);

}
} catch (\Exception $e) {

\Drupal::logger(‘unwehdfs")->error($e->getMessage());

¥
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/**

* Rebuilds the CSV data for a specific node type excluding a specific node ID.

*

* @param string $node_type
* The node type (bundle).

14
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* @param int $exclude_nid

* The node ID to exclude from the CSV.

*

* @return string
* The rebuilt CSV data.
*/
function _unwehdfs_rebuild_csv_for_node_type($node_type, $exclude nid) {
$query = \Drupal::entityQuery(‘node")
->condition('type’, $node_type)

->condition('nid’, $exclude_nid, '<>');

$nids = $query->execute();

$nodes = \Drupal\node\Entity\Node::loadMultiple($nids);

$csv_lines = [];
foreach ($nodes as $node) {

$csv_lines[] = _unwehdfs_serialize_node_to_csv($node);

¥

return implode("\n", $csv_lines);

¥

/**

* Serializes the node fields to CSV format.

*

* @param \Drupal\node\Nodelnterface $node

15
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* The node entity.

*

* @return string
* The serialized CSV string.
*/
function _unwehdfs_serialize_node to_csv(Drupal\node\Nodelnterface $node) {
$csv_lines =];
/I Iterate over all fields of the node.
foreach ($node->getFields() as $field_name => $field) {
$field values = $field->getValue();
// Flatten the field values to a simple array.
$flat_values = array _map(function ($value) {
/l Return the scalar value or the first item if it's an array.
return is_array($value) ? reset($value) : $value;
}, $field values);
/I Convert the array into a CSV line.

$csv_lines[] =

¥

/I Convert lines into a single CSV string.

. implode(™,", $flat_values) . "";

$csv_data = implode("\n", $csv_lines);
return $csv_data;

¥

/**

* Implements hook_cron().

16
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*/

function unwehdfs_cron() {
$config = \Drupal::config('unwehdfs.settings");
$hdfs_path = $config->get(‘hdfs_path");
$bundle_name = $config->get('bundle_name’);
$file_path = $hdfs_path ."/”. $bundle name . “.csv";

$node_type = $bundle_name;

$hdfs_client = \Drupal::service('unwehdfs.hdfs_client");

try {
/l Read the CSV data from HDFS.

$csv_data = $hdfs_client->readFile($file_path);

I/l Convert the CSV data into an array.

$rows = _unwehdfs_parse_csv_data($csv_data);

/I Iterate over each CSV row and create a node.
foreach ($rows as $row) {
if (empty($row)) {
continue;

¥

Il Create a new node object with the bundle type.

$node = \Drupal\node\Entity\Node::create([

17
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'‘type' => $node_type,

*
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'title' => $row(title"],

D;

$node->save();

\Drupal::logger(‘unwehdfs’)->notice("Created node {$node->id()} from HDFS
CSV data.");

}
} catch (\Exception $e) {

\Drupal::logger('unwehdfs)->error("Error processing HDFS CSV data: " . $e-
>getMessage());

¥
¥

/**

* Parses a CSV string into an array of rows.

*

* @param string $csv_data

* The CSV data as a string.

*

* @return array

* An array of associative arrays, each representing a CSV row.
*/

function _unwehdfs_parse_csv_data($csv_data) {

$rows = [];

18



***** — ok Tk —

* * [ * 7

* -~ :_* * -

2 woa (gl w*.'.'-
EURO "

$lines = explode("\n", $csv_data);

$header = [];
if (lempty($lines)) {

$header = str_getcsv(array_shift($lines));
}

// Parse each line into an associative array.
foreach ($lines as $line) {

$rows[] = array_combine($header, str_getcsv($line));

¥

return $rows;

¥
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Cw3naBanero Ha monyina "unwehdfs" 3a Drupal 3a untepdeiic ¢ HDFS e cnoxen
MpoIiec, KOWTO M3MCKBa IBJIOOKO pa3OupaHe Ha apxuTektypara Ha Drupal, PHP
nporpamupanero 1 HDFS API. Upe3 To3u cuctemaTudeH MOAX0 MOIYJIBT MOKE

20
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Jla ocurypu crabuiina u 6e3npobiemHa unrerpaius mexay Drupal 1 HDFS, koeto
MTO3BOJISIBA M3ITOJI3BAHETO HA MUPOKOMAITAOHUTE BH3MOKHOCTH 332 ChbXpaHEHHUE Ha
nanau Ha HDFS B Drupal cpena.
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