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Advantages of the Microservice Architecture

Factor Monolithic Architecture Microservice Architecture
Delivery speed Slow Fast
Fault isolation scope Thread-level Process-level
Overall availability Low High
Continuous evolution Difficult Easy
Communication efficiency Low High
Technology stack selection Restricted Flexible
Scalable Restricted Flexible
Reusability Low High
Difficulty in breaking down business complexity Difficult Easy
Product innovation complexity Difficult Easy
Cost for achieving consistency Low High
Latency Low High
Resource cost Low High
Correlation query complexity Easy Complex
Remote calling N/A Involved
Service governance N/A Involved
Requirements for R&D personnel Low High
Dependency on tools Low Relatively high
O&M complexity Low

High '
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Major Difficulty in Building the Microservice Architecture:
How to Split an Application into Microservices?

* Factors
> Team size
> Delivery cycle
> Business direction
> Fault scope
> Data scale
> Throughput
> Consistency
D

4 V2 HUAWEI



Possible Problems Caused by Improper Splitting

* Possible problems:
> Services increase explosively, making service O&M more complex.
> Too few services are available, which cannot be flexibly used.
> One user story may affect multiple services.
> APIs change frequently.
> A massive number of association queries are performed.
> The system architecture complexity increases.
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Tool for Splitting Monolithic Applications into Microservices Improves
Development Efficiency

Typical Process of Transforming Applications to Microservices
Supported Appllicagior: tosthe Transformation of applications to microservices + PaaS . Servif_e
cloud + laa ) i i ] innovation
processes [ Split data tables ] [ Split Uls and service logic ] eg. Al
Methodology Service reconstruction
Current ThoughtWorks 5 Steps and 1 Phase
method DDD aggregation Massive
Event Sourcing .
Command Query Responsibility + e
Segregation (CQRS)
> Slow Split applications into microservices based on SQL statements, logs, and code, and modify related code. wf; Distributed
> Expensive v Scalable
< Difficult v~ Horizontaly scalable
View i
- View
QD
e XX Uls Build inputs ) » ) XX Uls o)
o = CEmvVET: Tiie Serviee Service rebuilding Automatic sharding Automatically generate o)
g 5 TG EnEelET model microservice code c
= o | Control Control =] @
2 g Service _Reaqservice Iogs to Service o] b
o) g orchestration identify the service - orchestration o] 3
Z=) access frequency. > B S %
% | Model ] / Model %S
o ] Scan the Model layer = e 5
DAO object l " to identify JOIN table S o Microservice 2
SQL statement 1 sizes. TR i -based %

Major difficulty: identifying relevant code modifications
Core technology: application-level formal verification

Challenges: The
rebuilding process is
highly business-related
and time-consuming, and
it requires participation of
business and
microservice experts.

Key technology: toolkit for

transforming applications
to microservices
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Tool for Splitting Applications to Microservices — Automatic Sharding

SQL Syntax analysis /\
R Ahii A

statement /\

SQL | Syntax analysis /\ Table correlation analysis
_ >
statement

N

SQL Syntax analysis /\
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Graph segmentation
+ heuristic rule

w NJ| L]

statement /\

Step 1: Extract all SQL statements in the system.

Step 2: Create syntax trees using SQL statements.

Step 3: Analyze the table correlations in each syntax tree and
generate a weighted graph.

Step 4: Shard data tables to databases by means of the graph

segmentation algorithm and heuristic rule.

Principle: loosely coupled and highly cohesive
Coupling: sum of weights of the edges connecting microservices after an application is split into microservices
Cohesion: sum of weights of the edges between tables in a microservice after an application is split into

microservices

Heuristic rule (customizable) for splitting microservices using the graph searching algorithm:
Rule 1: greedy algorithm

Rule 2: An independent table can belong to any microservice or be an independent microservice.

Rule 3: The number of tables belonging to the same microservice cannot be less than 5 (configurable).

Rule 4: Tables whose correlation is greater than 10 (configurable) belong to the same microservice.
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Tool for Splitting Monolithic Applications into Microservices

Service Application Layer

Monolithic application Service Application Layer Service Application Layer

Service A Service B Service A Service B Service A Service B

Monolithic database e R e Microservice database Microservice database

Database A|| Database B Database A|| Database B

Step 1: Based on the SQL Step 2: Decouple databases by Step 3: I_—Iorizontally shard
correlation and using times, adjusting the table structure to tables with large volumes of
Reversely deduce the identify the table with the prevent a microservice from data to horizontally scale up
policy for splitting highest correlation and accessmg.dlfferent databases. capacity and Improve the
monolithic applications classify the table as a (denormalized database, service access speed (partitioning and
into microservices microservice. rebuilding). sharding).
based on the table
correlation and usage. ‘

Step 4: Automatically adjust SQL statements such as DDL/CRUD based on table structure changes to generate Java
data access services.
Step 5: Execute data tables and migrate data.
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Principle for Splitting Monolithic Applications into Microservices

SCissors

{IB BIW DEAICE IE2I 4'5}] -
4% [{LBI_BIM_DEAICE WYBBIM@'T}' {LBI BIM IE21‘3}])
¢ [{IBI_BIM_DEAICE WYEBIMG' T}

handler

ICE LESL 3'T)*1LBT | E LESL 4'1]] _
ICE WYBEIMC: [{1BI' BIN ' {LBI BIW DEAICE LE2I‘T}" ([

Parser

1

1. Specify the code path.
/home/xxx/project

2. Specify the algorithm
(greedy algorithm by
default).

3. Specify the SQL rule.
(MySQL is used by default,
and intelligent analysis will
be used in the future.)

Preprocessing during development:
Use the Antlr4 to generate objects
of parsing rules that are
recognizable to Java, and embed
the objects into the source code.

MySQL/Oracle

rule file

(mybatis/hibernate/...) graphanalyzer

Data splitting

suggestion
file

sglanalyzer

e group 1
C_SPARTCONFIG, D_GLOBALOFFERINGSALESTATUS, C_ACTIVITYCONFIG, DV_PRODL
=======cc== group 2
I IR C_PRODUCT, C_PRODUCTTREE, C_MODELPARAVETERCONFTG, C_CMMAP, CPT_DM_STTE
Select a rule g Choose and s
the specifie C_ATOMICPARTBASICINFO, C_ATOMICPARTCOMMERCE, D_SPART, D_LISTERICE, D_F
the SQL statement ldorith === group 4
. . algorithm. C_CLASSIFICATIONPARAMETERMAP, C_PARAMETERVALUE, C_CLASSPARAMETERCONE
set. 4 Generate the table correlation list. seme=e==== group 5
e i CPT_SPART, CPT_CUSTOMSBOM, CPT_SPARTDISCOUNTINFO, CPT_CUSTOMSCOPE, CP1
tables "l’-\aﬂ[\é‘F : "TEL_BIN_DEVICE_MAPPING", algorlthm - o ) :
walias® ¢ "A% - ========== group 6
chaner  +7oy s e, (g reedy/ Clu Sterl ng / - ) CPI_PRODUCTTOSPARTLINK, CPT_REGIONSPART, CPT_LOCAL_PART T, D_CUSTOMSC
—_— e

CPI_PUSH_MESSAGE, D_CUSTOMFORCE, CPI_DELIVERYMODEL_APPROVE, DP_SERVIC

ERS!

"leftTableNameOrAlias" : "A",
"leftColumn" : "ESN_ID",
"rightTableNameOrAlias® : "B",
"rightColumn® : "E5N_ID"

sqlrul e Greedy/Spectral clustering algorithm

i

"leftTableNameOrAlias™ : "A",
"leftColumn" : "DEV_ID",
"rightTableNameOrAlias" : "B,
"rightColumn® : "DEV_ID"

(MySQL/Oracle/...)

Parse SQL statements according to the rule.

Select * from t_a where a=zhangsan .

Select * from t_a,t_b where a.id=b.id
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Case 1. Analysis on Splitting Legacy System 1 into Microservices
(Using the Graph Searching Algorithm)

Catalog

12 - 2 2
Bussiness-Entity Table-Field Table-Field-Value Record-Item-Relation
\ 2

Attribute-Classfication Attr-Value-Relation

_—

Catalog-Node

2

Node-Relation Picture 5

8

Attribution-Val 39 Contract-Shop
Sale-Product HIOUEON=VAilE Meta-Attribute
Relation
5 Rule-Package

Bussiness-
Coefficient

Contract-Ccordc-
Relation

20

Sale-Product-Relation Attribute-Option

2

= Module
Module-Instance- \

Parameter

Module-Instance

The picture shows offering library, template library, and discrete tables from left to right. The offering library and template library come from the
rebuilt legacy system. The discrete tables are introduced by the system to associate with external systems and are stored in a separate library.
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Case 2: Analysis on Splitting Legacy System 2 into Microservices
(Using the Graph Searching Algorithm)
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The picture shows extended attribute services, model/model instance services, catalog services, and discrete table services from left to right. The
discrete table services in red should be classified into the model/model instance services, but are automatically identified as independent services. This is
because the SQL does not present the correlation between these discrete table services and model/model instances.
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APl Management and Control Challenges in Microservice Architecture

» Explosive growth of APIs in the microservice architecture
* Mobile Internet, and 10T

* An APl is equivalent to a contract.
» API First, a developer for decoupling services
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ServiceStage Contract Management Tool — Separation of Management
and Control

* REFRIHSRR

* fEas

* EEgihik

* FET
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This is a sample server Petstore server.

O GitHub

O Github2—=RIERETEM, RERbtFmsEKRs

EER

RFPSEE

ERH
+ Fmme

2l

petstore

auth-29vz7e
Taeyeonyu

E=TH

+ BExEEEa

BESR

B2l

petstore.yaml|

cloud-pn

(=R e S I

a2y

swagger: “2.07
info:
description: “Thiz iz a zample zerver Petstore server.
versiom: “1.0.07
title: “Swagger Petstore”
terme0fService: “http://fswagzer. io/terms/”
contact:
email: “apitean@swazgzer.io”
licenze:
name: “Apache 2.07
url: “http:/ S apache. org/1icenses /LICENSE-2. 0. himl™
host: “petstore. swagger.in”
bazePath: “/%2"
tags:
— name: ”petﬂ
dezcription: “Everything about your Petz”
externalDocs:
description: “Find out more”
url: “http://swagger.i0”
— name: “store”
description: “Access to Petstore orders”
— name: “usexr”
description: “Operations about user”
externalDocs:
dezcription: “Find out more zbout our store”
wrl: “http:/fawagger. i0”
zchemes:
— “https"
= "http”
paths:
fpet:
post:
tags:
- “pet”
summary: “4dd a new pet to the store”
description:

Tou can find out

* ZRETF P

Swagger Petstore

[ Base UEL: petstore. swazger.iofvZ ]

This is a sample server Petstore server. You can find out more about Swagger at
http://swagger.io or on irc.freenode.net, #swagger. For this sample, you can use
the api key special-key to test the authorization filters.

Terms of service

Contact the developer
Apache 2.0

Find out more about Swagger

pet Everything about your Pets  Find out more: http://swaggerio

‘ m Jpet Add a new pet to the store a ‘
m Jpet Update an existing pet a
‘ﬂ /pet/findByStatus Finds Pets by status a8 ‘
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Thank you.

BHFHATAETA. BIRE.
BMEL, MWEDYERAVEREHRA.,
Bring digital to every person, home and

organization for a fully connected,
intelligent world.
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