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Abstract: Serverless computing is a game-changing technology in today’s world. Do not worry about the host machine, and it is a requirement to build 
the code. Identify that which serverless Cloud Platform is suitable to deploy the code to minimize the effort and the batter outcome for a use case or a 
business case. This paper performs the vast number of samples onto the three big giants of the Cloud Computing Industry and their renowned 
serverless functions like Amazon Web Service (AWS) Lambda Function, Google Cloud Platform (GCP) Cloud Function, and Microsoft Azure Function. 
All these functions have the same environment as NodeJS version 12, and the code is written in JavaScript. The code editor is used in our sampling 
Microsoft Visual Studio Code. They were starting from five hundred records to goes up to one lac records. Meanwhile, checking the limitation of all three 
functions in this research paper. It provides a brief comparison in terms of response time and the number of records fetching from the functions. 
 
Index Terms: Azure Function, Cloud Functions, Cloud Workloads, Google Cloud Function, Serverless Computing, Serverless Function Performance 
Evaluation, Lambda Function. 

———————————————————— 

 

1 INTRODUCTION 
Cloud Computing is a significant part of today’s world. Every 
single operation work mostly on the cloud. Whether it is online 
video streaming, video games, and click and mortar 
businesses. Everything is on the cloud. Serverless Computing 
is playing a vital role in this era. In which mostly all the things 
could be done in the cloud. Whether it is a simple online 
transaction or an online movie streaming, all this stuff is 
performed on cloud services. Serverless Processing is an 
evolving cloud computing standard in which all the operational 
tasks cloud be done at the cloud vendor side. Serverless 
computing allows deployments and provisions of the resource 
under vendor concern. These platforms are cost calculated 
based on pay-as-you-use. Many big giants provide function as 
a Service (FaaS) [14, 12]. These were having the same 
Serverless computing phenomena in their slight changes in 
UI/UX and usability. The simple serverless function is stateless 
[13, 11]. It is totally independent of machine resource 
allocation while it is trigger. To develop complex business-
driven functionalities. The individual function can be composed 
into several functions using serverless workflows like Amazon 
Web Service (AWS) Step Functions, Azure Durable Functions, 
and Google Cloud Platform (GCP) Cloud Composer [10]. This 
research finds out the serverless function performance of 
three platforms. All three cloud platforms are having the 
phenomena of Regions and Zones. The cloud vendors use the 
different Regions of all the serverless functions. Mostly, all of 
the cloud functions are running on the Node JS environment. 
Also, having some other language environments support like 

python, java, and R, etc. Nevertheless, not all serverless 
functions support this, and event-driven function works as well. 
The tool used for gathering information about the analysis of 
response time is JMeter. JMeter is the open-source tool for 
finding the best response to every single request that people 
send to the cloud or on-prem servers or even the local 
machine. JMeter is more familiar with load testing as well. 
 

2 BACKGROUND 
The real beauty of cloud functions is heterogeneous in their 
natures. It means hardware lying on the abstract level. We do 
not care about how the operating system and configuration will 
implement to run the machine. However, most of the cloud 
functions use Linux Operating Systems. The microservice 
architecture supports the Cloud Functions commonly because 
all the small services are running separately without the hectic 
feelings about the typical computing environment. Serverless 
computing has a basic reference model provided by the 
SPEC-RG listed below. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
At the bottom level of the reference architecture, the Resource 
Orchestration Layer comes with all computational and 
resource allocation. The resource may be a Virtual Machine or 
Container; this would refer to the operational lifecycle. The 
Function Management Layer refers to an arbitrary layer lying 
on the top of the Resource Orchestration Layer. This layer 
responsible for the machine the underlaying hardware 
concerning the function required modules. The top layer is 
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(reproduced from [10]). 
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associated with managing the workflow (both control flow and 
data flow). Each sperate function would be called in another 
function. It is also an individual function. Whereas managing 
both types is the concern of the Workflow Composition Layer. 
In software development, Monolithic Architecture has a 
massive impact in the term of gigantic applications. Moreover, 
it is challenging to change this in Monolithic architecture. 
Besides this Microservice architecture in which all the modules 
behave like the traditional components. Function as a service 
(FaaS) uses the Microservice architecture where multiple 
functions work as a single workflow [14]. Cloud platforms are 
widespread after the COVID-19. Almost 20 to 30 percent of 
cloud computing increases in just the second quarter of 2020. 
These functions are also part of cloud services. The best 
example of heterogeneous cloud infrastructure is [2] several 
hypotheses are available and discuss in this comprehensive 
study [3] as a recent survey of cloud computing are over their 
[4]. Examples [5,6]. A complete model of cloud functions in a 
study of blogging and media management apps. [7] working 
on Google’s App Engine for the flexible approach of CPU 
demanding workloads in scientific functions. The architecture 
of a serverless environment depending on the cloud functions 
framework [1]. Function as a Service (Faas) has some 
characteristics [17]. These characteristics define how 
serverless computing will be used. However, this serverless 
computing has some use cases [17]. These use cases define 
the ability of serverless computing nowadays. Both scientists 
and researchers have access to these serverless computing 
platforms [17]. The existing research is applicable for 
serverless computing platforms and their performance 
properties [18]. Function as a Service cost on-demand usage 
[16]. The cost depends on the usage rather than occupying the 
fixed hardware used in virtualization or virtual private cloud. 
Moreover, it is easy to manage the cost constraints in 
serverless computing. However, the divergence between the 
Platform as a Service (PaaS) and Software as a Service 
(SaaS) is enormous.  
 
 
 
 
 
 
 
 
 
 
 
 
 
The Backend as a Service (BaaS) is tightly integrated as 
compared to the Function as a Service (FaaS) [15]. The 
Backend as a service is widely used for vendor specific. 
Another approach, Function as a Service (FaaS), is a general-
purpose, not vendor specific. The given diagram shows the 
difference between PaaS, SaaS, BaaS, and FaaS. Function as 
a Service (FaaS) has different types of invocations like time 
base and event-based triggers. This research only has the 
event base trigger. Furthermore, serverless Functions have 
the versatility to run in the workflow as well. The basic model 
of a serverless function where all the execution process of 
every cloud platform is mention. 

 

 
 
 
 
 
 
 

 
 

 
 
This model describes that every single request sends to the 
API Gateway. The Gateway will trigger the required function 
associated with API Gateway. The function should be any 
cloud function like Google Cloud Function, Amazon AWS 
Lambda, IBM Cloud Function, Microsoft Azure Function, and 
Alibaba Compute Function moreover if the function has any 
database like SQL(MS-SQL, MariaDB, and Oracle) or No-
SQL(MongoDB, CosmosDB, and DynamoDB) that having the 
business logic. After that, the serverless function should send 
the response. 
 

3 PERFORMANCE EVALUATION OF CLOUD FUNCTIONS 
During the examination, all three functions are the same, and 
our region of all functions is Central US; the location where 
these functions are tested is Karachi, Sindh, Pakistan, with the 
speed of 33-Mbs and the static IP. The program which we test 
in all cloud functions is available in GitHub.[9] The target is to 
make more sampling data for checking the response time in all 
three platforms. The program is based on Node JS and has 
minimum records of 500 entries and 100,000 entries. These 
data entries are generics post of social media platform. The 
tool which is used in this experiment for load testing is JMeter. 
JMeter has many kinds of requests and results from 
approaches to test the API and serverless functions 
webhooks. We are using the HTTP request; Tree view result 
and result graph is our main concern. All the results of the 
experiment are here in this GitHub[9] repository. During this 
experiment, JMeter has the fixed parameters in the 
Thread(user) section. The number of threads (user) is 10, the 
ramp-up period(second) is 20, and the loop count is 20. These 
are the fixed values which used in the entire experiment. It is 
starting from 500 records on every single platform. It is cleared 
that every cloud platform has its own capabilities. Firstly, 
Microsoft Azure Function is used with a large amount of 
dataset. This dataset contains the actual payload of JSON 
objects, and every object contains seven different parameters. 
At the same time, it is fetching the data from Azure Function. 
The response time delays and some missing results cannot be 
handled at a serverless function side. Secondly, testing on 
Google Cloud Function which is quite impressive in response 
time. However, the issue of this serverless function is the size 
limitation of records. The Google Cloud Function can fetch 
only thirty thousand records. There is no data loss in Google 
Cloud Function. Lastly, performing the stress test on AWS 
Lambda Function is very well in speed and accuracy. The 
most reliable and fastest serverless function is AWS Lambda 
Function. The connecting time is deficient as compared with 
the other cloud function in the experiment. 

 
 
 
 

 

Fig. 2. Serverless and FaaS vs. PaaS and SaaS (reproduced from 
[15]) 

 

 

Fig. 3. Simple End to End delivery of serverless function. 
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4 CONCLUSION 
All three serverless functions are applied in the market. It just 
depends on the desired scope and working condition that the 
serverless functions are being used. The AWS Lambda 
Function wins the race because many of the use cases are not 
data hygienic. After all, Amazon Web Service prefers to 
overcome this limit of records facing in the AWS Lambda 
Function. 
 

5 FUTURE WORK 
Be the of part of this study. Next, performing the other use 
cases in which the database and other REST API can be 
integrated. Also, adding the other cloud platforms like IBM, 
Alibaba, and Cloudflare. This experiment can be extended to 
other load testing tools like LoadRunner and Siege. Although 
these results may vary when selecting the different regions of 
serverless functions. 
 

6 HELPFUL HINTS 
The chart clearly shows that Microsoft Azure Function is 
applicable for many data applications where retrieval is not 
critical. The AWS Lambda win the race because it is a massive 
response time factor, visible in the above chart. Google Cloud 
Function is between both these functions. It will lay between 
the slightly large amount of data and the fastest speed. 
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