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OPTIMIZATION OF LOCAL DEVELOPMENT PROCESS
USING DOCKER PHP IMAGE THAT COMES

WITH A FULL SET OF TOOLS OUT OF THE BOX:
DATABASE AND INTERNATIONALIZATION EXTENSIONS

The article examines the integration of critical PHP extensions within the Docker PHP 7.1 image, high-
lighting their role in creating a cohesive and efficient development environment. MySQLi, with its support
for both procedural and object-oriented programming, enables seamless database interactions while incor-
porating secure connections and debugging capabilities. It proves essential for managing relational data
structures and performing complex database operations. Similarly, PDO enhances flexibility by standardizing
interactions across different database systems, facilitating smooth transitions between platforms. Its prepared
statement mechanism safeguards against SOL injection, and its abstraction layer supports scalability without
compromising functionality. SOAP is explored as a bridge for XML-based communication, enabling integra-
tion of external APIs and transforming PHP applications into web services capable of managing diverse data
types and complex message structures. The extension s role as an intermediary in synchronized data exchange
between independent systems is emphasized. Aerospike is presented as a robust solution for NoSQL data-
base management, excelling in scenarios requiring low-latency processing of large-scale data. Its distributed
architecture ensures data redundancy and fault tolerance, supported by advanced replication techniques that
optimize performance under high loads. Intl facilitates locale-sensitive operations, automating the format-
ting of dates, numbers, and messages. It simplifies the development of multilingual applications by removing
manual localization complexities and enhancing the user experience through dynamic and culturally relevant
data presentation. The Docker PHP 7.1 image unifies these extensions into a pre-configured containerized
system, enabling developers to replicate production-like environments locally with consistent behavior across
development, testing, and deployment phases. This integration eliminates dependency conflicts, leveraging
Docker’s volume mapping and networking features to seamlessly connect database containers with the PHP
container. As a result, real-time database queries, SOAP interactions, and data formatting are efficiently man-
aged within a streamlined workflow. This setup accelerates iterative cycles, reduces context switching, and
ensures an optimized development process for scalable and globally accessible applications.
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Formulation of the problem. The local devel-
opment process is a critical phase in software crea-
tion, allowing developers to design, test, and iterate
applications before deployment. However, com-
mon challenges include mismatched environments
between development and production, manual
dependency configurations, and difficulties inte-
grating essential tools. These issues lead to inef-
ficiencies, increased error rates, and delays in the
development cycle.

Optimizing the local development process has
become a necessity, particularly in environments
requiring rapid iteration and high reliability. The
adoption of containerized solutions like Docker offers
a promising approach to addressing these challenges.
A PHP Docker image equipped with a comprehensive
set of tools, including database and internationaliza-
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tion extensions, significantly simplifies local devel-
opment. By consolidating critical components such
as MySQLi, PDO, SOAP, and Intl extensions into
a pre-configured container, developers gain instant
access to a stable and scalable environment that mir-
rors production settings.

This approach addresses the difficulties of manual
configuration, ensuring seamless database connec-
tivity, secure handling of structured and unstructured
data, and culturally relevant localization. Addition-
ally, incorporating advanced debugging tools and
pre-configured libraries facilitates a smoother and
more efficient development workflow. By locally rep-
licating production-like conditions, developers can
focus on building robust and scalable applications,
ensuring consistency across all stages of the develop-
ment lifecycle.
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Analysis of recent research and publications.
The article introduces a web-based Docker Image
Assistant Generation (DIAG) tool designed to opti-
mize the creation of Docker images in the User-PC
Computing (UPC) system. Based on a master-worker
model, the UPC system utilizes Docker technology to
encapsulate application environments into container
images. DIAG addresses manual Docker image crea-
tion inefficiencies by integrating Angular for dynamic
user interfaces, Laravel for server-side logic and data
processing through RestAPI, MySQL for structured
data storage, and Shell scripts for automating image
creation and upload processes.

A key feature of the tool is its ability to modify
working code. This capability enables users to alter
source code during tasks and update the Docker
image directly on worker nodes, reducing transmis-
sion loads and enhancing system efficiency. The
tool’s implementation employs the MVC design pat-
tern, ensuring problem separation while promoting
scalability and maintainability. Evaluations included
generating Docker images from reverse-engineered
Dockerfiles sourced from GitHub, modifying source
code for network modelling, and conducting perfor-
mance tests to assess the tool’s task execution across
various environments.

The results validated the tool’s ability to create and
efficiently manage Docker images while supporting
real-time updates, emphasizing its value in improving
productivity and usability for users with varying expe-
rience levels. Future work aims to expand the tool’s
capabilities and further integrate it into the UPC system
for broader applications and enhanced productivity.

In [2], a methodology for installing PHP exten-
sions in Docker images without using PECL, which
has been disabled by default since PHP 7.4, is pre-
sented. It provides detailed instructions for manually
installing extensions like APCu, Redis, Igbinary, and
MongoDB using Docker commands and scripts. By
leveraging tools like docker-php-ext-configure and
docker-php-ext-install, developers can create simpli-
fied, modular Dockerfiles tailored to the unique needs
of their projects.

The study highlights common challenges associ-
ated with manual extension installation, particularly
for extensions like MongoDB, which require sub-
modules and multi-stage builds. Practical examples
demonstrate how to create a reliable and efficient
Docker environment for PHP development, focusing
on adaptability, performance, and modular design.

Additionally, notable contributions from scholars
such as J. Huang, J. Zhang, J. Liu, C. Li, R. Dai [4],
L. Moroz [5], S. Neef, L. Kleissner [6], T. Sanoop

[8], J. Watkins [11], J. Zhao, Y. Lu, K. Zhu, Z. Chen,
H. Huang [12], M. Laaziri, K. Benmoussa, S. Khoulji,
L. Kerkeb [13] and others are acknowledged.

Despite the above-mentioned documentation, the
question of optimizing the local development process
using the Docker PHP image remains underexplored
and requires further study.

Task statement. The aims of this work are to inte-
grate PHP extensions for database management and
internationalization within the context of web appli-
cation development using a Docker image.

Outline of the main material of the study. The
MySQLi (MySQL Improved) extension is a key
component of the Docker image, designed to facili-
tate connections to MySQL databases. This extension
supports both procedural and object-oriented pro-
gramming, offering a flexible interface for develop-
ers with built-in support for secure connections and
debugging capabilities.

MySQLi’s adaptability makes it a critical compo-
nent for managing relational data structures and per-
forming complex database operations. For instance,
developers can establish a connection to a database
server by providing the hostname, correct username,
password, and desired database name. Once con-
nected, structured queries can be executed to retrieve
data from the database. Retrieved data can then be
iterated over, with each row of the result set processed
and displayed to the end user. Upon completing these
operations, the database connection is closed. Sim-
ilarly, in the object-oriented paradigm, the MySQLi
class performs the same functions but provides a
more intuitive interface through class methods and
properties. This approach simplifies error handling
by incorporating built-in error reporting mechanisms.

The PDO (PHP Data Objects) extension for
MySQL and PostgreSQL offers a convenient method
for accessing databases. The flexibility of PDO lies
in its ability to standardize interactions with vari-
ous databases, allowing developers to maintain a
single code structure while seamlessly transitioning
between different database platforms. For instance,
PDO creates a uniform interface that eliminates the
need to rewrite large portions of code when switch-
ing from one relational database to another. By uti-
lizing prepared statements, PDO enhances security
by preventing SQL injection attacks. Furthermore,
its error-handling capabilities directly support debug-
ging by providing detailed exception messages that
pinpoint the source of problems. PDO’s abstraction
layer promotes scalability, enabling applications to
adapt to varying database requirements without com-
promising performance or functionality.
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SOAP simplifies interactions in web services by
implementing client-server communication. This tool
acts as an indispensable link in integrating external
APIs or presenting PHP applications as web services,
supporting a wide range of data types and complex
message structures. SOAP enables data communi-
cation between different systems, essential in envi-
ronments where multiple services or applications
operate independently but require synchronized data
exchange. For example, when a SOAP client sends a
request to a remote service, the service interprets the
request, processes the necessary data, and responds in
a structured format.

Aerospike offers flexible support for NoSQL
databases to handle large-scale data processing with
minimal latency. This extension facilitates seamless
connections and operations within PHP applications.
Its high throughput and low response times make it
ideal for applications requiring real-time data pro-
cessing, such as financial transactions and user ana-
lytics. By employing a distributed architecture, Aer-
ospike effectively ensures data persistence and high
availability, particularly under increased workloads
and high traffic. This architecture distributes data
across multiple nodes, ensuring redundancy and fault
tolerance. When a client application interacts with an
Aerospike database, the extension efficiently man-
ages data retrieval and storage across nodes, mini-
mizing latency.

Additionally, Aerospike utilizes advanced data
replication techniques, synchronous and asynchro-
nous. In synchronous replication, every write oper-
ation is immediately propagated to all nodes, ensur-
ing that data remains consistently available in real
time. Conversely, asynchronous replication intro-
duces slight delays in data propagation, which can be
advantageous in scenarios demanding high through-
put and minimal latency. Aerospike also employs
quorum-based techniques to determine the minimum
number of nodes required to acknowledge a write
operation before it is deemed successful. This data-
base is particularly effective for applications demand-
ing fast read-and-write operations, such as in finan-
cial services and e-commerce.

The Intl extension provides tools for locale-sen-
sitive operations, automating the formatting of dates,
numbers, and messages. Simplifying the development
of applications eases the management of multilingual
content and removes the challenges of manual local-
ization. For instance, when date values or currency
need to be represented for users in different regions,
the extension automatically adapts the format based
on locale, ensuring an intuitive display of data to
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users. Additionally, its message translation function-
ality allows developers to implement dynamic, con-
tent-aware translations, improving the overall user
experience.

By leveraging the Docker PHP 7.1 image, they
described database and internationalization-oriented
extensions are consolidated into a unified develop-
ment experience. This integration highlights the syn-
ergy between these components and the Docker envi-
ronment, optimizing the local development process
and improving application design.

The combination of MySQLi and PDO within the
Docker PHP image provides flexible support for data-
base connectivity and query execution. The synergy
between MySQLi’s efficient connection handling for
MySQL databases and PDO’s standardized interface
for multiple database systems allows developers to
perform database-oriented operations with minimal
configuration and maximum flexibility. For example,
the procedural and object-oriented styles inherent to
MySQLi, combined with PDO methods in a single
environment, enable developers to test and compare
approaches.

In Docker, the pre-configured environment ensures
that both extensions have access to the same database
instance (table 1).

This combined approach ensures that database
operations can be performed and debugged in a uni-
fied environment, reducing the risk of configuration
mismatches.

The SOAP extension, which facilitates XML-
based communication, and Aerospike, which provides
scalability for unstructured data, complement each
other within the Docker image. These extensions ena-
ble the creation of hybrid applications capable of han-
dling both structured and unstructured data streams.
When a web service sends XML data, the response
can be parsed into an Aerospike database, allowing
the development environment to smoothly transition
between managing real-time service interactions and
high-performance data retrieval tasks (table 2).

The Intl extension, essential for applications tar-
geting multilingual and multi-regional audiences,
integrates seamlessly within the Docker image to
format data based on specific locales, significantly
enhancing accessibility. When used in tandem with
SOAP services, Intl provides developers with tools to
dynamically display culturally relevant information.
For example, currency data obtained from a database
or web service can be formatted for different regions
without requiring manual adjustments.

The Docker PHP image provides a containerized
environment where all described extensions function



InpopmaTuKa, 06uKCII0BAIbHA TEXHIKA Ta aBTOMAaTH3aLlis

Table 1

Example of MySQLi and PDO Integration in Docker PHP for Database Operations

if ($connection->connect_error) {
die («Connection failed:». $connection->connect_error);

$stmt = $pdo->prepare («SELECT - FROM usersy);
$stmt->execute();

while ($row = $stmt->fetch (PDO:: FETCH_ASSOC)) {
echo $row['name'] . "<br>»;

}

$connection->close();

$connection = new mysqli («dby, «user», «passwordy, «database»);

$pdo = new PDO («mysql: host=db; dbname=database», «user», «password»);

Note: author s development

Table 2

Integration of SOAP, Aerospike, and Intl Extensions in Docker PHP
for Hybrid Application Development

$response = $client->getData()

$aerospike = new Aerospike($config)

$key = $aerospike->initKey («test», «services», 1)
$aerospike->put($key, [«response» => $response])
$aerospike->close()

$client = new SoapClient («http: // example. com / api? wsdl»)

$config = [«hosts» => [[«addr» => «127.0.0.1», «port» => 3000]]]

Note: author’s development

Table 3

Example of Dockerfile for Configuring a PHP Image with mysqli, pdo_mysql, soap, and intl Extensions

FROM php: 7.1-fpm
RUN docker-php-ext-install mysqli pdo_mysql soap intl

Note: author s development

cohesively. Developers can replicate production-like
configurations on their local machines, ensuring
consistent behaviour across all stages of application
deployment. The pre-configured Docker image elimi-
nates potential compatibility conflicts. By leveraging
Docker’s volume mapping and networking capa-
bilities, database containers can be seamlessly con-
nected to the PHP container, ensuring direct access
to required resources. This configuration simplifies
testing real-time database queries, SOAP interac-
tions, and data formatting while offering an integrated
development workflow that reduces context switch-
ing and accelerates iterative cycles (table 3).

This configuration ensures immediate availability
of all extensions after the container is built, allowing
developers to focus on application development and
testing without managing underlying dependencies.

Conclusions. The analyzed extensions inte-
grated into the Docker PHP 7.1 image demonstrate
a cohesive ecosystem designed to provide an effi-
cient, secure, and flexible environment for appli-
cation development. MySQLi and PDO support a
wide range of database operations, allowing devel-
opers to combine procedural and object-oriented

approaches with enhanced flexibility and minimal
configuration.

SOAP offers seamless XML-based communica-
tion, while Aerospike ensures low-latency operations
for unstructured data. The Intl extension simplifies
localization by automating the formatting of dates,
numbers, and messages, improving accessibility for
users in multilingual and multicultural contexts.

The Docker environment consolidates these exten-
sions into a pre-configured containerized system,
ensuring compatibility and consistent behaviour across
the development, testing, and deployment phases. By
utilizing Docker’s volume mapping and networking
capabilities, developers can efficiently connect data-
base containers to the PHP container, facilitating real-
time database queries, SOAP interactions, and data
formatting within an integrated workflow.

This streamlined setup eliminates potential
dependency mismatches, enabling developers to
focus on application development and testing without
worrying about underlying configurations. The result
is a unified, productive development environment
optimized for modern, scalable, and globally acces-
sible applications.
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Cemeniok B.B. OITUMIBAIIA ITPOIECY JIOKAJBHOI PO3POBKH 3A JJOITIOMOI'OIO
OBPA3Y JIOKEPA PHP, IKMI IIOCTABJISIETHCS 3 HIOBHUM HABOPOM IHCTPYMEHTIB
13 KOPOBKM: PO3IIIUPEHHSA BA3 JAHUX TA IHTEPHAIIIOHAJI3AILLIT

Y pobomi pozensdaemoca inmeepayis kpumuunux posuupenv PHP ¢ obpasz Docker PHP 7.1, nioxkpec-
JIOEMBCA IXHA POIb Y CIMBOPEHHI 32YPMOBAH020 MaA eekmusHozo cepedosuwya pospooxu. MySQLI, 3ae0axu
nIOMpuMyi K NpoyeodypHO20, Max i 00 €KMHO-0OPIERMOBAHO20 NPOCPAMYBAHHS, 3abe3neuye be3nepediuny
83a€M00I10 3 6A3010 OAHUX, OOHOUACHO GKIIOUAIOYU Oe3neuni 3 €OHAHHA Ma MOMCAUBOCII HANA200HCEHHS.
Lle suasnaemvcsa HeoOXIOHUM 0N KePYBAHHA PENAYIUHUMU CMPYKMYPAMU OAHUX | UKOHAHHA CKAAOHUX
onepayiu 3 bazamu oanux. Tax camo PDO niosuwye eHyuKicmo wiasxom cmanoapmusayii 63aemooii misic
pisHuMu cucmemamu 06a3 0AHUX, CNPUAIOYU NAAGHUM nepexodam midxc naamgpopmamu. SOAP poszensda-
emMbesl AK Micm 0151 38 '3Ky Ha ocnoei XML, wo doszeonse inmeepysamu 306Hiwni API i nepemeoprosamu
dodamku PHP y eeb-cepgicu, 30amui kepysamu pizHUMU MUNAMU OAHUX I CKAAOHUMU CIMPYKIYPAMU HO8i-
OdomneHy. Ilioxpecatoemvbest pons po3uiupents K noCepeOHUKd 8 CUHXPOHI308AHOMY OOMIHI OAHUMU MIdIC
HesanexdcHumu cucmemamu. Aerospike npedcmasneno sk Hadiline piulenHs O Kepy8auHs O6azamu OaHUux
NoSQL, sixe 8i0MiHHO NiOX00UMb Y CYEHAPIAX, WO GUMALATOMb HU3LKOT 3AMPUMKU 00POOKU GETUKOMACUL-
mabuux oanux. Hozo posnodinena apximexmypa 3abesneyye HaOMUMKOBICMb OAHUX | 6I0MOBOCMITIKICID,
WO NIOMPUMYEMbCSL POZULUPEHUMU MeMOOAMU PeNaiKayii, IKi ONMumMizyroms npooyKmueHICmMs 3d 8UCOKUX
Hasaumaoicens. Intl nonecuiye onepayii, wo 3anexcams 6i0 10KAI, AGMOMAMUIYIOUU POPMAMYBAHHS 0am,
yycen i nogioomnensv. Lle cnpowiye po3apobxy 6azamomoeuux npozpam, yCyeaodu cKaaoHowi pyunoi 10ka-
Mi3ayii ma noxpawyrouu 83aEmMo0iio 3 KOpucmysadem 3a60saKY OUHAMIYHOMY Ma KYIbMYPHO PELeBANMHOMY
npeocmasnennto oanux. Oopas Docker PHP 7.1 06’cOnye yi po3uiupenus 6 nonepeonvo HALAumosany
KOHMeUHepHy cucmemy, wo 00380J58€ PO3POOHUKAM JIOKATLHO KONI8AMU cepedosuyd, CXoxci Ha poboui,
i3 132000/CEHOI0 NOBEOTHKOI0 HA emanax po3pooOKu, mecmysanHs ma poseopmanusa. L inmeepayis ycy-
84€ KOHGNIKMU 3a71eHCHOCIEN, BUKOPUCTHOBYIOUU 81000padicenHs momis i mepedcesi (yuxyii Docker ons
be3npobnemnozo 3’conants Konmeunepie 6asu danux iz xoumetinepom PHP. YV pe3ynomami 3anumu 00
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6a3u oanux y pedxicumi peanvrozo yacy, 63acmooii SOAP i hopmamyeanns oanux eghekmugno Kkepyiomucs 6
pamxax cnpoujenozo pobouozo npoyecy. Lle narawmysanusa npuckopioe imepayitini yukau, 3MeHuye nepe-
MUKAHHSA KOHMeEKCY ma 3a0e3neyye onmumizoeanuil npoyec po3pooxu st Macumabosanux i 2106aivho
00CMYNHUX NPOSPAM.

Knrouosi crosa: kxonmetinepizayis, 10Kkanizayis, Macuumabo8anicms, CyMiCHIiCMb, onmumMizayis, adanmue-
HiCMb.
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