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Comparing Interservice Communications of 
Microservices for E-Commerce Industry 

 

Abstract—Most of the e-commerce companies are using 
microservices rather than monolithic architecture. Using 
microservices gives the ability of scalability and better fault 
tolerance. On the other hand, using microservices has some 
challenges, one of them is that communication between 
microservices must be efficient and robust. In this work, we 
focused on this challenge, analyzed the performance of 
communication techniques, and identified their advantages and 
disadvantages. We compared synchronous REST architecture 
and asynchronous event driven architecture.  
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I. INTRODUCTION 
Monolithic architecture has been used by large e-

commerce companies because it can be deployed relatively 
easily. However, using monolithic architecture has some 
disadvantages such as being harder to maintain and more 
difficult to scale [1]. Because of such disadvantages, an e-
commerce company might prefer to use microservice 
architecture instead of monolithic architecture.  

Microservice architecture gives flexibility and fault 
tolerance capability. For these reasons, microservice 
architecture is defined as “cloud ready” architecture [2]. 
However, microservice architecture comes with its own 
challenges such as the necessity for the communication 
between microservices to be efficient and robust. Therefore, it 
is important to do a performance analysis on the 
communication between microservices, and fix any problems 
involved in the communication. When it comes to deciding to 
fix such problems, there are several options. These are REST 
architecture, gRPC protocol, and Apache Thrift [1]. In 
addition, these options can be extended using the event driven 
architecture.  

In this work, we focused on the performance analysis of  
microservice communication. In the e-commerce industry, 
high availability and high performance are very important 
because the throughput of the web services is very high. So if 
microservice architecture was used, interservice 
communication would be one of the most important problems. 
Here we have demonstrated the performance analysis of 
REST architecture by using composer and event driven 
architecture that uses queue based communication. The 
composer is also a microservice that  controls all other 
microservices. 

II. BACKGROUND 

A. Monolithic Architecture 
In monolithic architecture, a single technology is usually 

used because there is only one executable output [3]. While 
there are some advantages of using monolithic architecture,  
disadvantages outweigh the advantages. For example, 
scalability and maintenance are much harder in monolithic 
architecture compared to those in the microservice 
architecture. If we talk about its advantages, it can be said that 
it is easily developed [3], and also, since a single project is 
used in monolithic architecture, debugging is easier than in 
microservice architecture 

B. Microservice Architecture 
Microservice architecture is newer than monolithic 

architecture [3], and is used for large complex and scalable 
applications. The business relies on the application is divided 
into smaller independent applications. This independence of 
the applications brings the whole application fault tolerant, 
independent deployment of inner applications. Thus, it is  
easier to control than monolithic architecture [4] [5]. Here we  
focused on synchronous and asynchronous microservice 
communications and their advantages and disadvantages. 

 Synchronous microservice architecture can be 
implemented by using REST (Representational State 
Transfer) pattern. HTTP words such as  GET, POST, PUT are 
used for REST communication [6]. Microservices can be 
controlled by a composer which controls flow of data between 
internal microservices that provide the entire application. The 
composer may be an API Gateway, a request is redirected to  
a specific microservice by the api gateway. Also an 
independent microservice can be used to compose the data 
traffic. 

 “Fig. 1” represents the synchronous architecture of REST 
Api using the composer. Inner microservices do not 
communicate with eachother. The composer handles the data 
compositions. It provides the dependency of the 
microservices.  
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Fig. 1. Synchronous architecture with composer 

 In asynchronous microservice, microservices 
communicate with eachother using queue based system. 
RabbitMQ, Kafka can be used to handle the queue based 
communication system [6] [7]. The process can be triggered 
in parallel using asynchronous microservice architecture. This 
is because events are triggered to the queue at the same time 
for each microservice. When a microservice receives an event, 
it does not need to wait for other microservices. 

 “Fig. 2” represents the asynchronous architecture 
implemented with a queue system. Each microservice has its 
own subscribed queue [7]. It may be another queue that the 
microservice publishes the event response. 

 

 
Fig. 2. Queue based asynchronous architecture 

III. ARCHITECTURE DESIGN 
In this work, Go programming language was chosen to 

develop microservices. Go is very suitable for microservices 
because Go has built in concurrency models called goroutines 
and is very successful for garbage collection [8]. Also, 
because Go codes are compiled directly in machine language, 
execution time is fast.  

MongoDB is used for the demonstration of database 
transactions, and RabbitMQ’s message queue is used for 
asynchronous communication. We focused on e-commerce 
industry architecture. Stock, payment, and order processes 
were chosen for demonstrating main e-commerce 
architecture.  

• Stock service is responsible for the events that are 
related to stock operations. It’s database stores 
products and their stock sizes. 

• Payment service is responsible for payment related 
events. It’s database stores the payment history of the 
order. 

• Order service is responsible for the order of a product 
purchase. It’s database stores order records 

While we were comparing synchronous and asynchronous 
architectures, we also discussed the development details in 
two sections.  

A. Synchronous Architecture 
REST architecture is used for synchronous microservices. 

For demonstrating e-commerce company, we developed 3 
services. These are Stock API, Payment API and Order API. 
Also a composer service was developed to handle data 
compose process between those services.  

All microservices have their own MongoDB collections to 
record the stock, payment and order events. The 
communication is Restful, so composer and inner services 
communicates with eachother using HTTP methods. Also 
each microservice has an interface that was generated 
automatically by Swagger. “Fig. 3” represents the REST 
architecture with composer. 

 
Fig. 3. Synchronous architecture with Restful APIs 

A lifecycle of an order starts with composer’s buy product 
method. Composer gets the event, and stock decreasing 
process of the product begins by calling Stock API. Stock API 
checks the product name and decreases the quantity by 1. 
Then, composer continues the process with Payment API’s 
payment method in order to get purchase from the buyer. 
Payment API creates a record to the database representing that 
the payment is completed successfully. After that, Order API 
is called to finish the process and to complete the order. Order 
API creates an order history record to the database. In 
addition, we applied 1 second delay to each microservice to 
simulate working process of a real execution. 

If there is an error in between those 3 service 
communication steps, the process breaks and a rollback 
procedure should be applied here. Please note that this 
rollback procedure is out of the scope of our experiment. 

Total execution time was calculated as the sum of all the 
service execution times. Total execution time can be written 
as shown in equation (1). In equation (1), 𝑓𝑓 is the execution 
time function of a microservice, and 𝑛𝑛  is the number of 
microservices. We assumed that a service was executed only 
once. 

 � 𝑓𝑓(𝑘𝑘)𝑛𝑛
𝑘𝑘=0  (1) 
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We triggered 40 parallel buy processes in composer, each 
successful process took approximately 3.04 seconds. This 
duration includes all stock, payment and order processes. 
Table 1 represents some of the durations. 

TABLE I.  SYNCHRONOUS ARCHITECTURE WITH COMPOSER 

Request Number Duration 

1 3.043645s 

2 3.043889s 

20 3.051551s 

21 3.039052s 

39 3.024127s 

40 3.024407s 

 

B. Asynchronous Architecture 
 Three main e-commerce services; Stock, Payment and 
Order services were developed for asynchronous architecture. 
There is no need for a composer service here, because in 
asynchronous architecture we trigger all services almost at the 
same time.  

 The composer has to control the data flow between inner 
microservices in REST architecture. This is because the data 
flow has to be controlled from the beginning to the end in 
order to handle all the processes. On the other hand, in 
asynchronous architecture we do not need to control the data 
flow. Each inner microservice is responsible of its data 
consistency.  

 Each inner microservice has one message queue for input, 
and another message queue for output. The output message 
queue is optional. In our experiment we also tried sequential 
microservice trigger with message queue to compare the total 
time of the process with synchronous architecture. To 
understand whether all the processes completed successfully 
or not, we added output message queue “done event” only for 
order service. “Fig. 4” shows the sequential triggering for 
event driven architecture. 

 
Fig. 4. Event driven architecture with sequential service triggering 

 We also developed a controller service to calculate the 
process time for sequential service triggering method. This 
service intiates the process by triggering stock event, and 
waits for the done event in the message queue. When a done 
event is triggered by the order service, we get the time 
difference between stock event and done event, that is the total 

time of the process. As such, REST architecture (1) can be 
used to get total execution time of process. Also, 1 second 
delay was added to all services to simulate realtime code 
execution. We executed 40 times one by one, each process 
completed in 3.03 seconds approximately. Table 2 represents 
some of the durations. 

TABLE II.  ASYNCHRONOUS ARCHITECTURE SINGLE INNER SERVICES 

Request Number Duration 

1 3.083353s 

2 3.034722s 

20 3.032807s 

21 3.025184s 

39 3.025201s 

40 3.031267s 

 

 Additionally, we tried sequential service triggering 
method with multiple buy events. We started 40 stock, 40 
payment and 40 order services, then triggered 40 different buy 
events. This simulated 40 independent buy events at the same 
time using event driven architecture. Each process completed 
in 3.07 seconds approximately. Table 3 represents some of the 
durations. 

TABLE III.  ASYNCHRONOUS ARCHITECTURE 40 INNER SERVICES 

Request Number Duration 

1 3.078548s 

2 3.083780s 

20 3.083368s 

21 3.088694s 

39 3.067159s 

40 3.074383s 

 

 In parallel execution method, the buy process is done when 
all three microservices complete their processes. But the client 
cannot understand if all the processes finish when the stock 
event is triggered. This is because the client is not controlling 
all the processes step by step. To understand whether the buy 
process is completed successfully or not, a controller can be 
developed that controls three done events from those three e-
commerce services. Thus, by using parallel triggering method, 
there must be an output event for all the microservices. In 
addition, there may be an error event that represents the error 
when executing the service. “Fig. 5” represents the parallel 
execution of the services.  
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Fig. 5. Event driven architecture with parallel execution 

 Total execution time of the process can be obtained using 
equation (2). As given previously in equation (1), 𝑓𝑓  is the 
execution time function of a microservice, and 𝑛𝑛  is the 
number of microservices in equation (2). We assumed that, a 
service is executed only once. 

 max
0≤𝑘𝑘≤𝑛𝑛

𝑓𝑓(𝑘𝑘) (2) 

 

TABLE IV.  ASYNCHRONOUS ARCHITECTURE PARALLEL EXECUTION 

Request Number Duration 

1 1.014563s 

2 1.022305s 

20 1.017462s 

21 1.032195s 

39 1.020545s 

40 1.026342s 

 

 We demonstrated 40 parallel execution triggering stock, 
payment and order events at the same time. Table 4 represents 
that total process which took only around 1 second with 
parallel execution in every processes. 

IV. COMPARISON 
Here we have compared synchronous and asynchronous 

microservice communications in different ways. First of all, 
we started the comparison based on their execution duration 
as follows.  

Parallel execution of event driven architecture is different 
from the rest, because each microservice is executed at the 
same time. Although it could be the fastest approach due to 
the parallel execution of inner microservices, it is more 
difficult than other methods to control the responses of the 
microservices and decide whether the whole process is 
completed or not. 

When comparing Restful services and sequential event 
driven services, we tried 40 parallel triggers in event-driven 
architecture as well as the REST architecture. The REST 

architecture was found to be only 0.03 seconds faster than the 
event-driven architecture. 

In the case where the execution duration is the most 
important criterion, parallel execution of event-driven 
architecture can be chosen as it is the fastest solution. Parallel 
execution of microservices can be also implemented with 
REST architecture. Composer can communicate inner 
microservices in parallel, then waits for all responses, and gets 
the result. Implementing rollback procedure might be harder 
than synchronous architecture. This is because when a 
microservice returns an error, the other one continues its 
process, and after the process is completed, the rollback is 
triggered. Controlling all the processes and their rollback 
scenarios using a composer in REST architecture becomes 
more difficult as the number of microservices increases. 
Therefore, using event-driven microservices with message 
queue is more efficient for asynchronous architecture. 

V. CONCLUSION 
Comparing the communication performance of 

synchronous and asynchronous microservice architectures to 
their execution times may be illusive, because the main idea 
of these architectures is to be fault tolerant. If there are many 
microservices, and processes take a lot of time; it would be 
better to choose asynchronous event driven architecture, since 
controlling rollback scenarios and retry mechanisms are easier 
in asynchronous event driven architecture compared to those 
in synchronous architecture. On the other hand, if all processes 
need immediate response and also if there is no complex 
architecture behind the microservices, it would be better to use 
synchronous architecture.  

Although we focus on e-commerce industry services, the 
comparison and benefits of microservice communications are 
also valid for other industries. Therefore, choosing the 
architecture of microservice is based on the needs of the 
project. 
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