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Abstract. Node.js is a JavaScript runtime environment that allows you to run
JavaScript code outside of a web browser. It works by using a single thread to handle
multiple requests using a callback-based event loop. This means that Node.js operates
in an event-driven, non-blocking I/O model. One potential weak point of Node.js is
that it is designed to be a single-threaded runtime environment, which means that it
may not be the best choice for applications that require a high degree of parallelism
or multi-threading. While Node.js can handle multiple I/O operations simultaneously
through its event-driven architecture, it can struggle with CPU-bound tasks that require
heavy computation. This academic article investigates the concept of "offloading" the
main thread in Node.js, which refers to the process of delegating heavy computational
tasks to worker threads to improve the overall performance and responsiveness Node.
js application. The article provides a comprehensive analysis of different techniques for
offloading the main thread, such as using worker threads, child processes, and cluster
modules. It also explores the potential trade-offs and performance implications of each
technique, and provides recommendations for selecting the most suitable approach for
different use cases. The article highlights the importance of optimizing the use of CPU
resources and avoiding blocking the event loop, which can lead to degraded performance
and poor user experience. It also emphasizes the need for careful monitoring and
profiling of Node.js applications to identify performance bottlenecks and optimize the
use of available resources. Overall, this article provides valuable insights and practical
recommendations for developers and system architects who want to improve the
performance and scalability of their Node.js applications by unloading the main thread.

Keywords: Node.js, JavaScript runtime, I/O operations, child processes, parallel
processing
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HET'I3T'1 JKINTI TYCIPY APKBLJIBI NODE.JS KOJIJAHBACHIH
OHTAMAH/BIPY

JI. Omvtnuwun
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Annoramus. Node.js — JavaScript komblH BeO-IIOJNFBINTAH THIC iCKE KOCYFa
MYMKiHAIK OeperiH JavaScript opeiHmay opracel. On Kepi KOHbIpayFa HETi3AenTeH
OKWFallap LMKIiH TaijanaHell OipHelle cypaylapAbl eHIey YLIiH Oip arbIHIBI
naiaanany apKeLIbl xkKyMbIC icTeiiai. By Node.js okurara Heri3aenreH, OJoKTaaMaran
€HT13y/IIBIFapy YINTIiCiHAe JKYMBIC icTeiTiHiH Oinmipeni. Node.js OarmapiamMachiHBIH
QJIEYETTi 9JICi3 TYChl OHBIH Oip aFbIHABI OPBIHAATY OpTachkl OOy YIIiH KacaFaHIbIFbI
OOJIBINT TaOBUIAIBI, SIFHH OJI MAapaJuUICIIU3MHIH JKOFaphI JIOPEKECiH HeMece KOl aFbIH bl
Tajar eTeTiH KoiaHOamap yIliH eH )aKchl TaHaay 0onMaybsl MyMmKiH. Node.js okurara
HETI3[eNTeH apXHUTEKTypachl apKbUIbl OipHEIIe eHTi3y/IIbIFapy opeKeTTepiH Oip
YaKBITTa OPBIHIAN alaTBIHBIMEH, OJ1 KYPIEi ecenTeynepl KaKeT eTETiH IpoIeccopra
OalimaHBICTBl TaIChIpMallapMEeH Kypecyl MyMkiH. byn akagemusuiblk makana Node.
jS KonaaHOACHIHBIH JKalIbl OHIMIUTI MEH >kayan Oepy KaOiueTiH »akcapTy YIIiH
KYMBICIIIBl aFbIHIApbIHA aybIp €CEeNTey TalcChlpMajapblH Oepy IpoleciHe ciiTeme
xacalTelH Node.js >KyHeciHIeri Herisri arblHABl <«KYKTEY» TYKBIPHIMAAaMachlH
3epTTeliai. Makanaaa )KYMBICIIbI aFbIHIAPbIH, SHIIJICC IPOIECTEP/l KOHE KIIACTEPIIK
MOJYbJIEP/i MaifanaHy CHSKTBI HETI3Ti aFbIHIBI TYCIPYIIH SpTYpii omicTepiH >KaH-
KaKTbI TaJ1ay KapacThIpblIFad. O coHai-aKk opOip TEXHUKaHBIH dJICYeTTi aifblpOacTapsl
MeH OHIMJIUTIK cajIapblH 3ePTTEHIi )KOHEe SPTYpIi MainanaHy Karaaiiapbl YIIiH eH
KOJNaWJbpl TOCUIAl TaHAay OOWBIHINA YCHIHBICTap Oepenmi. Makamaga IMpOIECCOPIBIK
pecypcTapabl HalianaHyabl OHTANIaHIBIPYABIH JKOHE OKMFajlap LUKIIH OJOKTayabl
OO IBIpMAyYIbIH MaHBI3bLUIBIFBl KOPCETUITeH, OYJI OHIMIUTIKTIH TOMEHICYIHE JKOHE
MaiaanaHyIIsl TOKIpUOECiHIH HaIIapiayblHa okeryi MyMKiH. OJ coHmali-aK eHIMIIITIK
KE/ICPTiIepiH aHBIKTay oHE KOJDKETIMII pecypcTapbl Maiaananyabl OHTalIaHABIPY
yirin Node.js KonganOanapbliH MYKHAT OaKbUIay jKoHE PO(MIIbIey KQKETTIIITIH aran
kepcereni. Tyracraii anranga, OyJ1 Makalia HETi3Ti aFbIHIBI Oocary apkpuibl Node.js
KOJIJITaHOAJIAPbIHBIH OHIMJIUNIINT MEH MAacCIITa0TaFBIIITHIFBIH JKAKCAPTKBICH KEJETiH
a3ipreyuriiep MeH KYHeNiK COyJeTIIiiep YIIiH KYHIBI TYCIHIKTep MEH MPaKTHKAIBIK
YCBIHBICTAp Oepei.

Tyi#inai ce3mep: Node.js, JavaScript oOpbIHAANy yaKbIThl, €HTI3Y/IIbIFApY
oTepanysIapbl, SHIIIEC MPOLECTep, Napalljieihb OHJIEY.
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ONITUMM3ALIMA NTPOU3BOJAUTEJIBHOCTHU NPUJIIOXKEHUA
NODE.JS TIOCPEACTBOM PA3I'PY3KH OCHOBHOI'O IOTOKA
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Jauusap OteiHmuH  Maructp KazaxcraHcko-BpUTaHCKOIO TEXHHUYECKOIO YHHBEPCHUTETa, AJIMATHI,
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Annoramusi. Node.js — 3T0 cpeaa BeimoiHeHUs JavaScript, KoTopas MO3BOJSET
3amyckathb kox JavaScript BHe BeO-Opay3epa. OH paboTaert, UCIOb3Ys ONUH MOTOK IS
00pabOTKM HECKOJIBKUX 3alpOCOB, MCIOJIB3YsS LUK 00paboTKH COOBITHII Ha OCHOBE
00paTHOTO BBI30Ba. DTO 03Ha4aeT, 4yTo Node.js paboTaeT B ynpapisieMoil COOBITHSIMU
HEeOIOKUpYIOLed MOJeNnu BBOAA-BbIBoAA. ONHUM M3 MOTEHIHMAJIBHBIX CIAOBIX MECT
Node.js sBisieTcsi TO, 4TO OH pa3paboOTaH Kak ONHONMOTOYHAs Cpela BBHIOJHEHUS,
a 9TO O3HAYaeT, YTO OH MOXKET OBbIThb HE JYYLIMM BBIOOPOM Uil MPHIOKEHUH,
TpeOyIOIMX BBHICOKOM CTENEHH Mapajulesii3Ma WM MHOTomoTo4HOCTH. XoTsi Node.js
MOXeT 00pabaThIBaTh HECKOJIBKO OMepaluii BBOIA-BBIBOAA OAHOBPEMEHHO Onaromaps
CBOCH apXWUTEKType, YHpaBIsIEMOH COOBITHAMH, OH MOXET OOpOThCA C 3aJauami,
cs3anHbIMU ¢ LI, koTopble TpeOyIOT TsKeTbIX BEIUMCICHUN. B 3T0i akageMuueckon
CTaThe MCCIEAYETCs KOHLEMLMUS «pa3rpy3Km» oCHOBHOro motoka B Node.js, koTopas
OTHOCHUTCSI K MpOIecCy ACNEeTHPOBaHUS TSHKEIBIX BBIYMCIMTENBHBIX 3aad pabounm
MOTOKaM JJIsl TMOBBILEHUS OOIIEH NPOM3BOJUTENBHOCTH M CKOPOCTH OTKIIHKA
npuioxkenus Node.js. B crarbe mpencraBneH BCECTOPOHHMH aHAIW3 Pa3IHYHBIX
METOJIOB Pas3rpy3KHd OCHOBHOTO MOTOKA, TAKMX KaK MCIOJIb30BaHHE PadOUMX IMOTOKOB,
JOYEpPHUX TIPOLIECCOB M MOAyleld kiactepa. B HeM Takke paccMaTpUBaIOTCA
MOTEHIUANbHBIE KOMIIPOMUCCHl W BIUSHHE Ha TPOU3BOJUTENBHOCTh KasKAOTO
MeToJIa, a TAK)Ke NAI0TCS PEKOMEHAALUH 110 BEIOOPY Hanboee MOAXOMIIETo oaXoaa
UL Pa3MUYHBIX BapHaHTOB HCIONB30BaHUS. B craTbe MOAYEpKHUBAETCS BaKHOCTD
ONTUMM3ALUKN HCHoNb30BaHus pecypcoB LI u HemomymieHHst OMOKMPOBKM LUK
00pabOTKH COOBITHH, YTO MOXKET MPHUBECTH K CHIKEHHIO MPOHM3BOAUTENBHOCTH U
YXYIIIEHHIO TOJIb30BaTEIbCKOTO OIBITa. B HEM Takke mogyepKuBaeTcss HEOOXOAMMOCTD
TIIATEILHOTO MOHUTOPUHTA U MPOQHUINpoBaHus npuiokeHuid Node.js A7l BELIBICHHUS
Y3KUX MECT B NPOWU3BOJUTEIBHOCTH W ONTUMH3AIMU HCIONB30BaHUS JOCTYITHBIX
pecypcoB. B menom, sTa cTarbs COACPKUT LEHHYIO MH(GOPMALUIO M MPAKTHYECKUE
pEKOMEHAAUKN sl pa3padOTUYUKOB M CHCTEMHBIX apXUTEKTOPOB, KOTOPBIE XOTAT
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MOBBICUTH MPOU3BOAUTENBFHOCTh M MacITA0MPYEMOCTh CBOMX NpuiokeHui Node.js,
pasrpy3uB OCHOBHOM MOTOK.

KiroueBbie caoBa: Node.js, cpena BbimonHeHust JavaScript, omepauuu BBoOAa-
BBIBOJIA, JOUYEPHHUE MPOLECCHI, MapayieabHas 00padoTKa.

Jas uurupoBanusi: J|. OteiHmmH. OnTHMU3aUsS  OPOU3BOAUTENBEHOCTH
npuiokeHus node.js 3a cueT pa3rpy3Kd OCHOBHOTO MOTOKa // MeKayHapOAHBIN Ky pHAT
WHPOPMAILIMOHHBIX U KOMMYHHUKAIMOHHBIX TexHomoruil. 2023. Tom 4. Ne2. C. 82-93
(Ha pycck.). https://doi.org/10.54309/1JICT.2023.14.2.008

Introduction

Over the past decade, the growth of the internet and the increasing dependence on
web applications has led to a significant rise in web development. With more and more
users accessing websites on a daily basis, there is now an increased focus on optimizing
web applications to provide a faster and smoother experience for users. Node.js is a
popular open-source JavaScript runtime environment that has gained significant
attention from developers since its release in 2009. One of the main reasons for its
popularity is its ability to handle large-scale, data-intensive web applications efficiently.
When it was first introduced, it was considered a breakthrough in web development as
it used a single-threaded event loop model, which made it more memory-efficient and
eliminated the need to create a new process for every request, unlike traditional web
servers. However, with the ever-increasing demands of web applications, there have
been debates about the efficiency of Node.js, and whether it can still meet the demands
of modern web development. Developers are trying to explore runtime performance
optimization strategies (Patrou, Kent, Siu, & Dawson, 2021). As computer technology
has evolved, and programs can now run on multiple threads, Node.js is no longer the top
choice for web servers. Despite its benefits, including its non-blocking I/O, there are now
other languages and frameworks that can handle multiple threads more efficiently. As
a result, developers are looking into alternative options for building high-performance
web servers.

This study aims to explore and identify the most effective strategies for unloading
the main thread in Node.js, comparing and contrasting various threading techniques
employed in Node.js and other programming languages. According to Challapalli
et al. (2021), a performance comparison was conducted between web development
technologies in Node.js and Python. Additionally, Karlsson (2021) compared the
performance between ASPNET Core and Express.js for creating Web APIs. The
research seeks to identify the advantages and limitations of different approaches to
offloading the main thread, and provide insights on how to optimize performance in
Node.js applications.

Methods and materials

Aim of the study

The aim of this study is to investigate the current capabilities of Node.js in terms
of multithreading and determine whether it is possible for it to compete with other
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programming languages using existing tools. The study seeks to contribute to the
ongoing discussion around the suitability of Node.js for high-performance web servers
in light of advancements in computer technology.

According to Yeager and McGrath (1996), when a client makes a request to a web
server, the server receives and processes the request, parsing the information to determine
the appropriate action. The request contains information such as the requested resource
(e.g., awebpage or a file), headers, and other data. The server then parses the request and
determines what action needs to be taken. For example, if the request is for a static file,
the server may simply read the file from disk and send it back to the client. If the request
is for a dynamic resource, such as a web page that requires server-side processing, the
server may execute code to generate the response. Once the server has generated the
response, it sends it back to the client. The response contains headers and data, such
as the requested resource, and may also include other information such as cookies or
session data. During this process, the server may use threads or processes to handle
multiple requests simultaneously. In a multithreaded server, each request is handled
by a separate thread, allowing multiple requests to be processed at the same time. In a
multiprocess server, each request is handled by a separate process. The server may also
use event-driven programming techniques to handle multiple requests using a single
thread. Memory management is also an important aspect of web server performance.
The server must manage memory usage to ensure that it has enough memory to handle
incoming requests and generate responses, while also avoiding excessive memory usage
that can cause the server to slow down or crash. Techniques such as garbage collection
and memory pooling can be used to manage memory effectively.

Node. jsis a JavaScript runtime environment built on top of the Chrome V8 JavaScript
engine (Node.js, n.d.). It is designed to run on the server-side, allowing developers to
build highly scalable and efficient applications. Node.js follows an event-driven, non-
blocking I/0 model, which means that it can handle multiple requests simultaneously
without blocking the execution of the code.

This is achieved through the use of a single event loop that manages all the incoming
requests and delegates them to separate threads when necessary. When a request
comes in, the event loop checks if there is an available thread to handle the request.
If not, the request is added to a queue, waiting for a thread to become available. This
approach allows Node.js to handle a large number of requests with a small number of
threads, reducing memory usage and increasing efficiency. Node.js also has built-in
support for asynchronous programming, which further enhances its ability to handle
multiple requests simultaneously. It allows developers to write non-blocking code that
can execute in parallel without the need for threads, further reducing memory usage. In
terms of memory management, Node.js uses a garbage collector to automatically free up
memory that is no longer needed by the application. It also provides APIs for developers
to manage memory usage, including the ability to allocate memory on the heap, which
can be useful for handling large data structures. Node.js use techniques to work with
multiple threads indirectly such as child processes, worker threads and clusters.
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In Node.js, child processes are separate processes spawned from a parent process.
Child processes allow parallel processing and help in avoiding the blocking of the
main event loop, which is crucial for applications that require high scalability and
performance. The child process module in Node.js provides the spawn() method,
which creates a new process and executes a command in a shell. The fork() method is
another way to create child processes that run separate instances of the Node.js runtime.
Interprocess communication (IPC) is essential for communication between parent and
child processes. The send() and on('message') methods are used to send and receive
messages between processes. The child process can also communicate with the parent
process using the process object. The cluster module is another way to work with
multiple processes in Node.js. The cluster module helps to manage multiple workers
that can share the same port and handle requests concurrently. The cluster module uses
the child process module to create worker processes. When using child processes in
Node.js, memory management is essential to ensure that the system resources are used
optimally. Each child process has its own memory space, and care must be taken to
avoid memory leaks and excessive memory usage. In summary, child processes in
Node.js provide a powerful mechanism for running tasks in parallel and improving
the scalability and performance of Node.js applications. Proper management of child
processes, including interprocess communication and memory management, is crucial
for the efficient operation of Node.js applications.

Methodology

Measuring the advantages of using multithreading in Node.js can be done through
various performance metrics. One common metric is response time, which is the time
it takes for the web server to respond to a client request. By using multithreading, the
response time can be reduced as the workload is distributed among multiple threads.
Another metric is throughput, which is the number of requests that the web server can
handle within a given time period. Multithreading can increase the throughput as more
threads can handle more requests simultaneously. Memory usage is also an important
metric to consider when using multithreading in Node.js. With multiple threads running,
the memory usage can increase significantly. Therefore, it is important to monitor the
memory usage and optimize the code to avoid memory leaks. Finally, the CPU utilization
is another metric that can be used to measure the advantages of using multithreading in
Node.js. By using multiple threads, the CPU can be utilized more efficiently, resulting
in faster processing times.

All measurements were conducted under uniform conditions, including consistent
CPU speeds, identical core counts, equivalent RAM sizes, and the same network latency,
to ensure that all the data collected would be relevant and accurate for comparative
analysis.
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const http = require('http');
const cluster = require('cluster');
const numCPUs = require('os').cpus().length;

const requestHandler = (req, res) => {

/I Work simulation

for (let i =0; i < 100000000 i++) {}
res.end(*Handled by worker $ {cluster.worker.id}");

b

if (cluster.isMaster) {

// Fork workers

for (let i = 0; i <numCPUs; i++) {
cluster.fork();

}

// Measure response time without clustering

http.createServer(requestHandler).listen(3000, () => {
console.log('Server without clustering running on port 3000');
const startTime = process.hrtime();

// Send requests to server without clustering
for (leti=0;i<10;i++) {
http.get('http://localhost:3000, (res) => {
res.on('data’, () => {});
res.on(‘end’, () => {
console.log(‘'Response time without clustering: ${process.hrtime}ms");
D:
1
}
D
}else {
/I Workers can share any TCP connection
// In this case, it is an HTTP server
http.createServer(requestHandler).listen(0, 'localhost');

}

In the code above, firstly server is created without clustering to measure its response
time. Web server work is simulated by running a for loop and then send 10 requests to
the server using the http module. We measure the response time using process.hrtime().
After that clustering is implemented using the cluster module in Node.js. Workers are
forked and server is created using the http module in each worker. Response time is
measured again by sending 10 requests to the server using the http module.

Server without clustering running on port 3000
Response time without clustering: 101.881338ms
Response time with clustering: 15.970443ms

In Node.js, the main thread can get overloaded when a long-running operation is
executed, such as a large file being read or a complex database query being performed.
When the main thread is blocked, it cannot process any new requests, which can result
in decreased performance or even a complete stoppage of the web server.

To detect when the main thread is overloaded and potentially causing issues with the
web server, there are a few techniques that can be used:

Monitoring CPU usage: By monitoring the CPU usage of the Node.js process, you
can see if the main thread is using a lot of CPU resources. If it is, it could be an indication
that it is overloaded.

Profiling: Profiling can help identify the specific operations or functions that are
causing the main thread to become overloaded. This information can then be used to
optimize the code and offload the heavy processing to other threads or processes.
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Timeout events: Setting timeout events can help detect when a request has taken
too long to process and is potentially causing the main thread to become overloaded.
By setting a timeout, you can then take action to prevent further requests from being
processed until the main thread has had time to catch up.

To measure a web server's CPU usage, various tools and techniques could be used.
One common approach is to use system monitoring tools such as top or htop, which
can display the current CPU usage and load averages of the server. Another option is to
use testing tools like Apache JMeter or Siege to simulate high traffic on the web server
and measure the CPU usage under different levels of load. This can help to identify
bottlenecks and performance issues in the code or infrastructure. It's important to note
that CPU usage alone is not always a reliable indicator of web server performance. Other
factors such as I/O operations, network latency, and memory usage can also impact the
overall performance of your web server. Therefore, it's important to consider multiple
metrics and performance indicators when evaluating the performance of a web server.

Profiling is a technique used to measure the performance of a program by analyzing
its behavior during runtime. It involves gathering data about the program's execution,
such as the amount of time spent on each function or method call, the number of times
each function is called, and the amount of memory used. This information can then be
used to identify bottlenecks or areas of the program that could be optimized to improve
performance. Profiling can be done using various tools and techniques, such as sampling
and tracing, and can help developers to optimize their code for better performance.

Here's an example of profiling for a simple Node.js application:

function fibonacci(n) {

if (n <= 1) return n;

return fibonacci(n - 1) + fibonacci(n - 2);
¥
function main() {

for (leti=0;1<10; i++) {

fibonacci(35);

}

}

main();

We can use Node.js's built-in profiling tools to profile the performance of this
application. First, we need to start the Node.js process with the --prof flag to enable
profiling:

Inode --prof fibonacci.js |

This will generate a isolate-0xXXXXX-v8.log file in the current directory, which
contains profiling information. We can use the --prof-process flag to process this file
into a human-readable format:

[node --prof-process isolate-0x XXXXX-v8.log > processed.txt
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This will generate a isolate-0xXXXXX-v8.log file in the current directory, which
contains profiling information. We can use the --prof-process flag to process this file
into a human-readable format. This will generate a processed.txt file, which contains
a detailed breakdown of the Node.js application's performance, including CPU usage,
memory usage, and function call counts.

For example, the output might show that the fibonacci function is responsible for
the majority of CPU usage in the application, and we might consider optimizing this
function to improve overall performance. Profiling can help us identify performance
bottlenecks and make informed decisions about where to focus our optimization efforts.

[Summary]:
ticks total name
2709 9.9% JavaScript
25351 92.4% C++
968 3.5% GC
158 0.6% Shared library bindings
108 0.4% Internal
[JavaScript]:
ticks total name
752 27.7%  Fibonacci
[CH+]:
ticks total name
24054 88.2% fib
[Shared library bindings]:
ticks total name
158 0.6% node
[Internal]:
ticks total name
108 0.4% LoadIC

This file contains a summary of the profiling data, broken down by the different types
of code being executed (JavaScript, C++, GC, etc.). It also includes detailed information
on the specific functions or methods being executed, along with the amount of CPU
time (in ticks) that was spent in each one.

In the context of Node.js, a "tick" refers to the smallest unit of work that can be
scheduled by the event loop. When Node.js starts up, it initializes the event loop, which
is responsible for managing the execution of asynchronous tasks. The event loop works
by checking the event queue for new tasks to execute, and each time it processes a task,
it is considered a “tick". Ticks are important because they allow Node.js to efficiently
manage the execution of asynchronous tasks without blocking the main thread. By
breaking up tasks into small, discrete units of work, Node.js can ensure that each task
gets a fair amount of processing time and that the system remains responsive even when
there are a large number of tasks to execute.

Results and Discussion

When it comes to comparing multithreaded Node.js and Go lang servers, there are
several factors to consider. Firstly, Node.js uses an event-driven, non-blocking I/O
model that operates using a single thread to handle multiple requests. This means that
Node.js can handle a high number of connections with relatively low system resources.
On the other hand, Go uses a multithreaded approach to handle incoming requests,
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allowing it to handle a higher number of concurrent requests. Secondly, Go has built-in
support for concurrency, allowing it to create lightweight threads, or goroutines, that
can be used to handle multiple tasks simultaneously. This means that Go can easily
handle CPU-bound tasks in parallel, which can improve its performance in certain use
cases. Thirdly, Go's standard library includes support for channels, which can be used
to pass messages between goroutines. This makes it easy to coordinate and synchronize
tasks, which can simplify the process of writing concurrent code.

I constructed a more practical situation for the purpose of comparing Node.js and
Go.

CREATE TABLE goods (id BIGSERIAL NOT NULL PRIMARY KEY, name VARCHAR (255) NOT NULL);

INSERT INTO goods (name, description, price)
VALUES ('Apple', 'Red fruit', 100)

const cluster = require('cluster');
const numCPUs = require('os').cpus().length;

if (cluster.isMaster) {
console.log(*Master ${process.pid} is running’);
for (let i = 0; i < numCPUs; i++) {
cluster.fork();

}

cluster.on('exit', (worker, code, signal) => {
console.log(*worker ${worker.process.pid} died");
s
}else {
const express = require('express'’)
const app = express()
const port = 8080

const { Pool } = require('pg")
const pool = new Pool({
host: 'localhost',
port: 5432,

D)

const getGoods = (request, response) => {
pool.query('SELECT * FROM goods', (_, results) => {
response.status(200).json(results.rows)
B
}

app.get('/goods', getGoods)
pool.connect((_, client, done) => {
app.listen(port, () => console.log(*Worker $ {process.pid} is running"))
1
}

package main

import (

"database/sql"

"Fmt"
"github.com/labstack/echo/v4"
_ "github.com/lib/pq"

"og"
"net/http"

)

const (

host = "localhost"
port =5432
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)
var db *sql.DB

type Good struct {
ID int ‘json:"id"

.

func getAllGoods(c echo.Context) error {
rows, err := db.Query("SELECT id, name, description, price FROM goods")
defer rows.Close()

goods := make([]Good, 0)

for rows.Next() {

var good Good

goods = append(goods, good)

return ¢.JSON(http.StatusOK, goods)
}

func main() {
psqllnfo = fmt.Sprintf("host=%s port=%d user=%s "+
"password=%s dbname=%s sslmode=disable",
host, port, user, password, dbname)
db.SetMaxOpenConns(50)

e := echo.New()
e.GET("/goods", getAllGoods)
e.Logger.Fatal(e.Start(":8080"))
}

Based on the provided data, the Go Echo server outperforms Node.js in terms of
requests per second, with 13,545.86 requests per second compared to Node.js' 3,233.38
requests per second. Additionally, the Go Echo server used less memory than Node.
js, with 72.1MB compared to 105MB. However, it should be noted that Node.js
still performed relatively well and the difference in performance may not be critical
depending on the specific needs and requirements of the project.

Conclusion

Node.js is a highly efficient technology for building server-side applications,
with many built-in tools for improving performance, such as clustering and worker
threads. While it may not always outperform other languages like Go in terms of raw
speed, it still holds its own, especially when you consider its ease of use and the large
number of available libraries and frameworks. Additionally, its event-driven, non-
blocking I/O model makes it particularly well-suited for handling large numbers of
connections simultaneously. With careful attention to architecture and optimization,
Node.js applications can deliver high performance even under high loads. Ultimately,
the choice of technology will depend on the specific requirements of the project and
the skills and preferences of the development team. However, it is clear that Node.js
remains a powerful and efficient option for many use cases, and its popularity in the web
development community is a testament to its ongoing relevance and usefulness.

Performance of any technology depends on various parameters, not just on the
number of threads. Node.js and Go are fundamentally different languages. Node.js is an
interpreted language, while Go is compiled. This difference in execution can influence
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the performance in various ways. However, both languages are trying to optimize their
performance to the highest extent possible. Node.js has come a long way in optimizing
its V8 engine. On the other hand, Go is known for its speed and efficiency, particularly
in high-concurrency applications. In conclusion, while Node.js may not be as fast as
Go in certain scenarios, it is still a very efficient technology. Ultimately, the choice
of technology depends on the specific requirements of each project and its unique
parameters.
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