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__________________________________________________________________________________________ 

 

Abstract: This paper provides key technical solutions for the transformation of small and medium-

sized enterprises to the micro-services architecture by studying the key technologies for the landing 

of micro-services architecture and combining feedback from the open source community. The 

continuous development of SOA, container technology, DevOps, etc., and the investment in R&D of 

large-scale Internet companies at home and abroad are also increasing. After years of practice, 

major Internet companies have proposed corresponding microservices architecture solutions. At the 

same time, the industry continues to contribute useful tools to the open source community for 

reference by others. For small and medium-sized enterprises with weak R&D capabilities, in the 

process of transitioning to the microservices architecture, a universally applicable microservices 

architecture implementation plan is needed to ensure that the application architecture can be quickly 

and steadily migrated to microservices. 

Keywords: microservices, SOA governance, container, open source technology, software design. 

__________________________________________________________________________________________ 

 

1. INTRODUCTION 

In the rapidly iterating Internet world of business, back-end applications continue to evolve from a 

single business logic as business gradually evolves into a Monolithic application with numerous 

businesses and complex logic. Huge monolithic applications can have problems due to team growth, 

member changes, application scaling, etc. And with the rapid evolution of business needs and the 

growing need for agility, flexibility, and scalability, there is an urgent need for a more A fast and 

efficient way to deliver software. Microservices is one style of software architecture that can meet 

this need. A single application is broken down into multiple smaller services, each with its own 

archive file, deployed separately and then together to form an Application.  

According to an extensive review of the literature and statistical analysis of Internet data, large 

Internet companies are now moving to microservice architecture or to microservices. have completed 

the transformation of their microservices architecture, e.g. Amazon, Google, Facebook. Netflix, 

Alibaba, etc., small and medium-sized Internet companies are also actively exploring their own paths 
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to microservices transformation. First, because the proponents of microservices, Martin Fowler and 

James Lewis, gave only micro. There is no strict definition of the concept of services, and each 

enterprise's transition to microservices incorporates its own business features, and the 

misunderstanding of the concepts by the architects, led to the solutions given by each company for 

the transition to microservices different. Secondly, for large Internet companies, which must focus on 

their own business, they also have strong R&D capabilities, so they are Many of the problems 

encountered during the transformation process can be given their own solutions. However, for small 

and medium-sized enterprises that actively embrace microservices, because their own R&D teams 

are not strong enough, in the process of wanting to transform microservices In the first place, they 

have to face the examination and research of technology selection, which is often already their first 

step towards microservices. There are a lot of microservice transformation solutions on the market, 

but each technical solution has its own merits, small and medium-sized R&D team. It requires a lot 

of time and effort to evaluate the solutions. 

Based on an in-depth analysis of the solutions for the transformation of microservices architecture in 

various large Internet companies, this paper discusses the microservices architecture of the concepts 

and features, key technologies used in the process of landing a microservices architecture, and key 

industry solutions. 

 

2. KEY TECHNOLOGIES FOR LANDING A MICROSERVICES ARCHITECTURE 

2.1 Introduction to microservices architecture 

Microservices is a design style of software architecture [1]that develops monolithic applications as a 

set of small services, each of which runs Lightweight communication mechanisms (typically using 

HTTP resource APIs) are used for inter-service communication within their own service processes. 

These services are built around business capabilities and can be deployed independently through a 

fully automated deployment mechanism, sharing a minimal centralized management, services can be 

developed in different languages and using different data storage technologies, which can greatly 

increase the efficiency of collaboration between teams [2]. Microservices were not invented, but rather, 

with the advent of SOA, continuous delivery, virtualization [3], and container technology [4], 

microservices can be developed in a variety of languages. DevOps [5], distributed systems, and many 

other technologies have emerged and evolved, and microservices have emerged, which are developed 

from global. The trends and practices of technology development are summarized.  

2.2 Service governance technology 

In the process of transitioning to a microservices architecture, enterprises will split huge monolithic 

applications into many functionally independent microservices. As the servitization process continues, 

the following set of problems will arise. When a service invoker wishes to invoke a function? How 

to find the right one from the many microservices? When calling a particular service, whether by 

domain name or over a traditional IP and application port methods? How will the dynamic load 

balancing and fault tolerance of the service be achieved between the two and for the lower level How 

will the service provider keep track of the many service invokers and how they are invoked? If you 

don't find a satisfactory answer to these questions, the transition to a microservices architecture will 

be a major communication challenge, also collaboration issues, technology-driven resistance, and 
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even being forced to terminate the architecture transformation process, further resulting in a loss of 

human and financial resources. 

A technology solution is needed to answer the above-mentioned questions and that is Service 

Governance technology. Arguably the most central and technical module in a microservices 

architecture, service governance technology, also known as SOA governance, is the technology used 

to manage the SOA adoption and implementation process. There are several key technical indicators 

of service governance techniques. 

(1) Service registration and discovery: service registration means that the provider of a service 

registers the invocation address of the service with the service registry to allow the caller can easily 

find it; service discovery means that the caller finds the service that needs to be called according to 

the service registration list provided by the registry. Service address. An application service or 

component can W have information about its operating environment and other application services 

or components through service discovery [6]. 

(2) Service invocation: microservices are usually deployed in clusters, requiring that invocations be 

loaded to each machine in the cluster; for well-configured machines, we want to dynamically adjust 

the weight of the service load; the machines in the cluster may have occasional errors, and when a 

machine is unavailable, we want to be able to quickly remove the machine and route the request to 

another machine in the cluster; when a function is unavailable, we can quickly return an alternative 

response to the invoker that meets expectations, rather than constantly throwing exceptions or waiting 

for long periods of time to avoid spreading failures in the distributed system or even an avalanche. 

(3) Service Routing: For multi-instance deployed microservices, especially in the case of off-site 

multi-machine room deployments where the invoking party only knows the method provided by the 

service provider and not the specific location of the service, how to quickly find the appropriate 

invocation address involves service routing techniques. 

(4) Service monitoring: the characteristics of microservices dictate that functional modules are 

deployed in a distributed manner, and in contrast to traditional monolithic applications where errors 

can be quickly located, microservice errors often result in errors being passed on the call link, and the 

application is stateless, which will make it difficult to quickly locate the problem, so it is all the more 

necessary to monitor each microservice under the microservice architecture, so that when a service 

has a problem, it can quickly locate and diagnose the problem.  

2.2.1 Comparison of service governance technology options 

Among the more mature service governance frameworks in the industry today: Spring Cloud Eureka 

is the popular foreign Open source solutions, while Dubbo, HSF, JSF are popular in-house solutions 

for large company-owned views (Dubbo is open source) [7]. In terms of whether or not it is open 

source and how well documented the technology is, Dubbo and Spring Cloud are in the middle of the 

pack. The more advanced stage, other frameworks are either not open source or are open source and 

not widely used due to less documentation. This paper will analyze two of the more mature solutions, 

Dubbo and Spring Cloud. 

The Dubbo framework is the core framework for Alibaba's open-source SOA governance solution, 

and by 2012 it was already providing a solution for internal 2,000+ services provide 3,000,000 visits 

and are also used by Internet companies such as NetEase and Dangdang. Adoption. As a distributed 
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services framework, and SOA governance solution, Dubbo's features include high-performance NIO 

Communication and multi-protocol integration, dynamic service addressing and routing, soft load 

balancing and fault tolerance, dependency analysis and service degradation. Dubbo includes three 

core parts: remote communication, cluster fault tolerance and auto-discovery. It provides transparent 

remote method invocation, which allows you to invoke remote methods as if they were local methods. 

API intrusion. At the same time with soft load balancing and fault tolerance mechanism, can replace 

the F5 and other hardware load balancer in the network, reduce costs, reduce single point. Can achieve 

automatic registration and discovery of services, no longer need to write dead service provider address, 

the registry based on the interface name query IP address of the service provider and the ability to 

smoothly add or remove service providers. The following diagram from the Dubbo website depicts 

the relationship between the service registry, service provider, service consumer, and service 

monitoring center of the call relationship, as shown in Fig.1. 

 
 

Fig. 1 How the Dubbo framework works 
 

 
Fig.2 Spring Cloud Service Registration and Discovery Architecture Diagram 
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Spring Cloud is a microservice architecture development tool based on the Spring Boot 

implementation, which Service governance is enabled primarily through integration with Netflix's 

related products, including for service registration and discovery. Eureka, Call Breaker Hystrix, Call 

End Load Balancing Ribbon, Rest Client Feign, Intelligent Services Routing Zuul, for monitoring 

data collection and presentation, Spectator, Servo, Atlas, Archaius for configuring reads, and 

providing the Controller layer. Reactive encapsulation of RxJava. the following Fig.2 shows the 

Spring Cloud implementation of service registration and Found architecture diagram. 

In contrast to Spring Cloud, which integrates numerous open source components for service 

governance, the Dubbo framework itself cannot Completing all the service governance functions 

requires the introduction of other components to work together, which increases the cost of 

development and maintenance, which is important for the It's not very friendly to small and medium-

sized businesses that need a quick transformation. In addition, Dubbo ceased maintenance after a year 

of open source, a span of five years, during which only two versions were updated. Developers at 

home and abroad are complaining about the bugs in Dubbo and the fact that only low versions of the 

Spring Framework are supported. The Spring Cloud, which emerged during this period, has Netflix 

endorsement, and the components undergo heavy traffic. High concurrency test, more developer-

friendly support, rich documentation and usage scenarios, makes Spring Cloud is becoming 

increasingly popular with developers. 

 
Fig.3 A Message Driven Microservice Architecture Diagram 

2.3 Message queue technology 

After the microservices architecture splits the large monolithic application into multiple functionally 

distinct, low-coupling modules, the various microservices use " Lightweight" communication 

mechanism, there are usually two ways: one is synchronous communication, such as RPC, REST, 

etc.; the other is the use of An asynchronous approach will often use message queuing techniques. 

Communicating in a synchronous manner, although it will make the system simpler to design without 

the need for middleware agents; it will couple the implementation of the system large number of 

service parties, and both parties to the communication must be online at the same time, otherwise 

there will be blocking; the use of message queues for communication allows micro There is no direct 

invocation relationship between services, so that adding or modifying each microservice has minimal 
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impact on the other microservices, such that the It is more friendly to the system's scalability. A 

microservice design pattern for asynchronous messaging is shown in Fig.3. 

A message queue's performance should be evaluated in terms of throughput, availability, support for 

message persistence, message loss, and There are several aspects measured by the activity of the 

community, but the choice of which message queue to use should be based on the characteristics of 

your system. The following is an explanation of several message queues that exist today with respect 

to the above aspects. 

Kafka is an open source distributed messaging subscription system from LinkedIn. High throughput, 

with a single machine capable of reaching throughput rates of 100,000 levels per second; a fully 

distributed system with components that support Distributed, capable of automating complex load 

balancing; can persist quickly; because its messages are consumed using client-side Pull Theoretically, 

messages can be consumed by multiple clients, but they are not lost. The top project under the Apache 

Foundation is second to none in terms of community activity and documentation completeness. Kafka 

is primarily used to handle active streaming data and large volumes of data [8]and was designed as a 

logging stream platform and operational message management platform. RabbitMQ is a message 

queue developed by Erlang that supports the AMQP protocol, RabbitMQ excellent in data consistency, 

stability and reliability, and directly or indirectly supports multiple protocols and multiple language 

support. Good. Because it implements the proxy (Broker) model [9], it means that messages can be 

sent to the client before they are sent to the central node This feature makes RabbitMQ easy to use 

and deploy for many scenarios such as routing, load balancing or messaging. Persistence, etc., can be 

done with message queues with just a few lines of code. However, this makes it less scalable and 

slower message passing on [8]. 

RocketMQ is Alibaba's open source message queue middleware, developed using pure Java, with 

high throughput, high performance, and high performance. The RocketMQ idea originates from 

Kafka, but is not It is not a simple copy, it is optimized for reliable message delivery and transactional, 

and is widely used in the Ali Group for transactions, transactions, and transactions. Charging, stream 

computing, message pushing, log streaming processing, Bing log distribution and other scenarios, 

supporting Ali's multiple Double Elevens event. RocketMQ was donated to the Apache Software 

Foundation in 2016, officially becoming an incubation program, and in Officially a top-tier Apache 

project in September 2017, the community has become progressively more active and the 

documentation integrity has increased. 

2.4 Container technology 

Container technology is used to simplify the deployment of services. A container is a lightweight, 

operating system-level container that allows us to run an application and its dependencies in resource 

isolation. With virtualization technology, all the necessary components needed to run an application 

are packaged into a single image, which is reusable. When the image runs, it runs in a separate 

environment and does not share the host OS memory, CPU, or operating system with other 

applications. or disk. This ensures that processes inside the container do not affect any processes 

outside the container. As shown in Fig.4. 
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Fig.4 Schematic diagram of container technology 

Although virtual machines can also provide environmental isolation and encapsulation for 

applications, containers differ from virtual machine technology in that they are used in Host The 

operating system runs in user space, isolated from the rest of the operating system's processes, while 

the virtual machine typically includes the entire operating system and the applications, and the need 

to control virtual machines through a virtual machine manager; due to the inclusion of an operating 

system, virtual machines are often several thousand megabytes or more and take several minutes to 

boot, whereas containers are lightweight, usually tens of megabytes or hundreds of megabytes. 

Immediate startup can be done. The difference between a virtual machine and a container is shown 

in Fig.5. 

 
Fig.5 The difference between a virtual machine and a container 

The existence of container technology makes the deployment of microservices easier and faster, 

greatly reducing environmental dependencies and other issues, making microservices It can be sliced 

and diced more finely and independently; at the same time, compared to single application scaling 

that needs to be scaled as a whole, the microprocessor can be scaled using container deployment. 

Service applications can be more resilient by adding machines only for modules that need to be 

expanded. In the current environment, the vast majority of enterprise container technology has chosen 

Docker, a lightweight version of Docker developed in the go language. The, portable, open source 
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Linux container technology. Large domestic and foreign Internet companies such as Netflix, Alibaba, 

Meituan, etc. are deployed through Docker Its microservice application.  

 

3. INFRASTRUCTURE DESIGN AND IMPLEMENTATION 

3.1 Functional analysis 

As the user module is split into separate applications for service, the system's calls to the user module 

will no longer be intra-process calls, which will result in a series of microservice problems, and the 

following functions need to be achieved while serving. 

(1) service registration: After the user module is deployed online, it needs to register with the service 

registration center to provide its own functions and the system passes the service. The registry gets 

the function list of the user module, and then realize lightweight communication. 

(2) load balancing: After the user module is serviced, it needs to be deployed as a distributed 

application, as it may need to face a large amount of traffic. For distributed application calls, the 

traffic should be distributed among the applications through load balancing to avoid overpressure on 

individual applications. 

(3) meltdown and isolation: When the user module is unavailable after a timeout, the system must 

wait for a long time or keep retrying to avoid system calls. The application needs to be fused or 

isolated to avoid bringing down the whole system.  

(4) distributed link tracing: Since the system calls to the user module will be assigned to different 

machines, when the request is abnormal, the system will not be able to detect the user module. Need 

to locate quickly, need to have a distributed link tracking function, can find problems in time. 

(5) rapid deployment: microservices lead to an increase in the number of applications and 

environmental dependencies, the traditional deployment will make the efficiency of research and 

development. There is a need for a technology that can be deployed quickly, solves dependencies in 

each environment, and addresses R&D efficiency issues.  

3.2 User module microservice design 

User module microservices are positioned from their design as a distributed application, and the 

consistency of data in a distributed application scenario. The problem is an important one. According 

to CAP theory, no distributed system can simultaneously meet consistency, availability and partition 

tolerance, at most Two of these are met. In order to ensure high availability of the system, some 

compromise on consistency is required. Consistency" is sufficient. In a distributed scenario, two or 

even more requests may be sent from the front end to the back end of the user module microservice 

during user registration. Over, the requests are distributed by the load balancing component of the 

system to be executed on different machines. In an almost parallel scenario, it causes the user to 

register with one account, but there are multiple data entries in the data table, generating a dirty data 

impact to the next business process. To ensure the ultimate consistency of the data, it can be supported 

by various schemes, such as distributed locking, distributed transactions, etc. Distributed locking is 

used in user module microservices by applying locks to SID fields to ensure that only A process gets 

the lock and executes the registration process, but a quick failure of a process that doesn't get the lock 

guarantees that the data is finally Consistency. For specific implementations of distributed locking, 
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there are usually three schemes: based on database implementations, cache based (e.g. Redis, tair, 

memcached, etc.), Zookeeper-based implementation of the solution. 

3.3 Service isolation and fuse design 

During system user module servitization, the back-end request call link will change from an in-

application call to a system call to the user module microservice. As the servitization process 

progresses, the call links will continue to grow. In the case of a growing call link, when a service on 

the back end takes too long to process a request, it will result in an overcrowding of the entire link. 

The resources of other applications are also tied up and cannot be freed, and when the number of calls 

increases, not only will the service in question become unavailable, but the entire the system 

experiences an avalanche effect. In order to improve the reliability of the entire system, the user 

module microservice needs to have the ability to fuse and isolate. When there is a problem with the 

function of user registration, it must not affect other functions such as user login; when a request is 

time-out or unavailable, it must not affect other functions such as user login. When used, it must be 

such that it can fail quickly to notify the caller that the feature is unavailable. Through technical 

research, the implementation of user module microservices will use Spring Cloud Hystrix 

Implementing thread isolation, circuit breakers, and more; it's achieved by integrating Netflix's open-

source Hystrix framework The goal of the framework is to provide an overview of latency and failure 

by controlling the nodes that access remote systems, services and third-party libraries. More robust 

fault tolerance. Hystrix features service degradation, service meltdown, thread isolation, request 

caching, request Consolidation and service monitoring are powerful features.  

3.4 Service deployment design 

One of the most obvious features of the transition from traditional monolithic architectures to 

microservice architectures is the proliferation of applications for traditional service deployment 

models. The challenges will be different under a microservices architecture. Traditional service 

deployment methods are usually single host multi-service model and single virtual machine single 

service model. Deploying multiple microservice instances using the single-host-multi-service model 

can maximize the use of machine resources, but it can be difficult due to the different microservices. 

Services may adopt different technical architectures, which will increase the ability to deploy services 

and increase the cost of operations and maintenance, and because each microservice may have a 

different technical architecture, it will be more expensive to deploy and maintain. There is no resource 

isolation between them, and a particular microservice under the same host may for some reason fill 

up the host's resources. The single virtual machine single service model, however, is a model where 

each service is independent, with separate resources such as CPU, memory, or IO, making other 

services unavailable. In the single virtual machine single service model, although each service is 

independent, with its own resources such as CPU and memory, the virtual machine single service 

model is not a single service. The resource utilization rate of the service model is not high, which 

increases the deployment cost; at the same time, the virtual machine mirror is large, and the service 

deployment time is long. 

In order to solve the problems in the traditional service deployment mode, the system user module 

service process uses a single container single service deployment mode. In this model, each service 
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instance runs in its own container. Containers are virtualized at the operating system level, and each 

container has its own resources; they are also lightweight and can be Docker technology provides a 

solution that meets the single-container, single-service model, where the core steps are: packaging 

microservices as Docker images, deploying each service instance as a container, changing the 

container by changing the Docker containers are used to scale services. The addition of Docker 

containers further reduces the need for a flexible and scalable software architecture and a well-

distributed system architecture. has increased the cost of microservices, which in turn has led to a 

tighter integration of microservices and containers [10]. In particular, the rise of cloud-based platforms 

has accelerated this trend [11]. Fig.6 illustrates an example single-container, single-service deployment 

model. 

 

Fig.6 Single Container Single Service Deployment Model Example Diagram 

 

4. CONCLUSION 

This paper introduces the concept and characteristics of microservice architecture at the beginning, 

then describes the key technologies required for the implementation of microservice architecture, and 

a comparative analysis of some of the solutions proposed in the industry to provide a more practical 

technical solution. The detailed system design is then carried out through the system user module 

microservices and service governance components, including the technical aspects of user registration 

essentials, the design of service discovery and service deployment models, and articulate the design 

by comparing the strengths and weaknesses of other technical solutions. The purpose is to give a 

reasonable set of user module microservice design solutions. 
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