HEILTR S KR DOI:10.7544/issn1000-1239.2020.20190460
Journal of Computer Research and Development 57(5): 1103-1122, 2020

MRFFEARAZRHOARERE

BEE RAR B T OKER
CRIKEBIE S FAM K 300350

(xuyanwei@tju.edu.cn)

Review on the Development of Microservice Architecture

Feng Zhiyong, Xu Yanwei, Xue Xiao, and Chen Shizhan

(College of Intelligence and Com puting , Tianjin University, Tianjin 300350)

Abstract With the rapid development of cloud computing and Internet of things, users’ demand for
software systems tends to be diversified. Service oriented architecture (SOA) needs to strike a balance
between stable service integration and flexible adaptation of requirements. Based on this situation, the
microservice technology, which goes with independent process as well as independent deployment
capability, emerges as the times require. It has a slew of advantages, such as distributed storage, high
availability, scalability, and intelligent operation maintenance, which can make up for the
shortcomings of the traditional SOA architecture. From the perspective of system integration, the
paper firstly describes the application background of microservice, which include the core components
of microservice, software technology development and architecture evolution to ensure the availability
of microservice infrastructure. Secondly, in view of problems existing in practical applications, the
paper analyzes the key technologies utilized in the specific application of the microservice architecture
through the aspects of distributed communication, distributed data storage, distributed call chain, and
testing complexity; then, a specific application case is given to confirm the technical feasibility of
microservice. Finally, this paper intends to explore the challenges by microservice through the aspects
of infrastructure, information exchange, data security, and network security. Meanwhile, the future
development trend is analyzed so as to provide valuable theoretical and technical reference for the

future innovation and development of microservice.
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Fig. 1 Integrated evolutionary graph of software ecosystems

BATF LS R oA



55 5 A IR g B R R R IR R

1105

3) THLI I 4 A

B % B sh T W5 T R+ B &R JRCA Y
SOA AR EBH] T 4 A ). O B = 4 200 55
HHEL RS H IR AN A A IR 5 B T
Bt s @)l 45 45 e 1 48 R Gt R R AN 4, T8 ik A 3 5
R E TRV e b K A s O R e vl FH M 22, T8 1 Al 3
7X 24 h JC[a] B AL IR 55 s @ BT b 55 HfE DL S L A
o) S A TR TR R L 55

BT I, P& N B DMK R GRS 32
T TR S5 1 SOA M R 42405 HoAZ .0 &
e A 2% 1 N 2R G2 Ak STl 45 BT I B X ik
ZA MRS B M55 7T LR R R SE B AR, DL
TG RN R AT M ST R R R B AT
b ST R R R EE P R Y IR BT

HLART T - SOA 1 5 48 &1 43 A [ 1 A 55 1l
P AT $0d0 22 1, M 45 22 )il 3 A H AR Ht A 4K
Bl LR B R G0 R R T e AR R R 4R Oy
T & R 45 2k 2 6 T SOA 2 L b B i et L 3F:
LRl A 204 A S AR 5 400k A5 AR 9 2, R AR
I3 REANTIR S LA RE A 1 7 2 bk o ST 38 8 s
UKo AR R 45 A 5 80 T 58 A B AT 55, B A
1T 55 A0 32 35 — THAIRL B b 55 B 7 5 G, 4% 30000 55 B
TR 9 AL AL R R 556 5 Jie i o H A 40 3l 55 i
(AL B A I 2 T I 95 A A v S B i 55 199 4145 N 4L
e P 2 () IR BRSNS i A 4 2 B T —
A HERR R, i 2N IR 55 28 R R KRR AT AT 55 L B
JEHGIBATEE FAR I L5 5 T A 55 2848 (J&T 2(b))
K A B AR T B ik I 22 S MR 55 5 43 ) el S Tl 25 531
(0 Bl 55 5 AT SR 5 SR S W 500 I 5 40 B I

® _

i

;

i}
[4)||[4)|| 58| |[@
NS
°©ee

(b) Microservice architecture

m@ = @ <> >

O

S

C

N

(a) Holistic architecture

Fig. 2 Holistic architecture and microservice architecture
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Fig. 3 Microservice core components
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Fig. 4 Development of microservice technology
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Table 2 The Web Site of the Microservice Tool in Figure 4
F2 7EE4 PRSI EBMiL(URLs)

Implementation Tool Category

Implementation Tool

URL

LXC linuxcontainers.org
Container Engine Docker www.docter.com
Rkt coreos.com/rkt
ZooKeeper zookeeper.apache.org
Eureka github.com/Netflix/eureka
Service Discovery Eted coreos.com/eted
Synapse github.com/airbnb/sysnapse
Consul www.consul.io
Graphite graphiteapp.org
InfluxDB github.com/.influxdata/influxdb
Monitoring Sensu sensuapp.org
Cavvisor github.com/google/cadvisor

Prometheus

prometheus.io

Mesos
Kubernetes

Container Orchestration

Amazon Elastic Container Service

Nomad

Docker Swarm

mesos.apache.org
kubernetes.io
docs.docker.com/engine/swarm
aws.amazon.com/ecs

www.nomadproject.io
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Continued (Table 2)

Implementation Tool Category

Implementation Tool

URL

Finagle twitter. github.io/finagle
Hystrix github.com/Netflix/Hystrix
Fault Tolerance
Proxygen github.com/facebook/proxygene
Reilience4j github.com/resilience4j/resilience4;j
Ansible www.ansible.com
Drone drone.io

Continuous Delivery Spinnaker

Amazon Web Services Codepipeline

Otter

www.spinnaker.io
aws.amazom.com/cedepipeline

inedo.com/otter

Chaos Monkey
Simian Army
Chaos Engineering
Pumba

Chaos Toolkit

github.com/Netflix/chaosmonkey
github.com/Netflix/SimianArmy
github.com/alexei-led/pumba

chaostoolkit.org

SmartStack
Sidecar Prana

Envoy

nerds.airbnb.com/smartstack-service-disconvery-cloud
github.com/Netflix/Prana

WWW.envoyproxy.io

Amazon Web Serxices LLambda

Azure Function
Serverless Computing

OpenWhisk

Spring Cloud Function

Google Clude Functions

aws.amazong.com/lambda
azure.microsoft.com/services/functions
cloud.google.com/functions
openwhisk.apache.org

cloud.spring.io/spring-cloud-function

Linkerd
Service Mesh Lstio

Conduit

linkerd.io
istio.io

conduit.io
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Fig. 5 Microservice architecture ecological graph
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Fig. 6 Four microservice architectures
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Fig. 7 The overall framework of some functions of education website
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