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0 James Lewis

B Micro services - Java, the Unix Way, 2012
B http://2012.33degree.org/talk/show/67
> HIRSEI RS

> E—ﬂlﬁ%ﬂ,”\% Principal Consultant at

Thoughtworks and member
> FﬁEELaW (Conway's Law) of the Technology Advisory

Board
> DDD & > C O A F%&%| 2012.33degree.org/talk/show/67

33I’F| Degree Cor‘\ference‘:z;ikri;:'i\.znl:lz HOME Schedule Speakers Talks Registration Contact

Platinum Sponsors

{ A single conversation with a wise man is better than ten years of study. 1 A
e e <LUXOFT
NS s

Premium Sponsors

Micro services - Java, the Unix Way
[IKONTRAKT () ZEROTURNAROUND

James Lewis
Download slides [de/3H Taleo >
“Write programs that do one thing and do it well. Write programs to work together’ was accepted Wt ppicarions

40 years ago yet we have spent the last decade building

4
via bloated middleware and with our fingers crossed that Moore's Law keeps helping us out. There <enam> Lurmsse

is a better way.

Micro services. In this talk we will discover a consistent and reinforcing set of tools and practices N f o I e t @ Capgemini
rooted in the the Unix Philosophy of small and simple. Tiny applications, communicating via the ~ P&rSOnnel solutions

web's uniform interface with single responsibilities and installed as well behaved operating

system services. So, are you sick of wading through tens of thousands of lines of code tomakea ~ SPONSOrs

simple one line change? Of all that XML? Come along and check out what the cools kids are up to

(and the cooler grey beards). Y Atlassian Vnddin }>

This is a talk about building micro-services using simple java tools <warning: contains some

Architecture> vmWa re

bns it
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» Fred George

» http://oredev.org/oredev2012/2012/sessions/micro-service-
architecture.ntml, 2012

ORELDEV
QREDEV'DEVELOPER

CONFERENCE
5 - 9 November 2012, Malmo, Sweden

Program Speakers Courses/workshops Activities Blog Partners Videos

3 5 = Tags
Session: Micro-Service Arc ¢
Browse our program
Thursday 10.00 - 10.50 152k B
Room: Grinding the Crack onetag AFUES v

Uux 4

SOA, service-oriented architectures, burst on the scene in the new Mobile < VIDEOS
millennium as the latest technology to support application growth. in e \

concert with the Web, SOA ushered in new paradigms for structuring Agile L

enterprise applications. NET y

S 7 : Mastery
unusual ways. Rather than a few, business-related services being Web \

implemented per the original vision, we have developed systems made Architoctire
of myriads of very small, usually short-lived services. Dev Ops
In this workshop, we will start by exploring the evolution of SOA Cloud
implementations by the speaker. In particular, lessons learned from
each implementation will be discussed, and re-application of these Tools
lessons on the next implementation. Challenges (and even failures) will Team
be explicitly identified. Embodded
. s 5 Hard Core
We will arrive at a model of the current systems: An environment of Lendson
very small services that are loosely coupled into a complex system. We Back end
explore the demise of acceptance tests in this complex environment,
and the clever replacement of business metrics in their stead.

Test /
At the Forward Internet Group in London, we are implementing SOA in < SCHEDULE

b 7l

Emerging languages

Front end
Wetware
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» https://martinfowler.com/articles/microservices.html, 2014

<« C (O @& martinfowler.com/articles/microservices.html

martinFowler.com

Refactoring Agile Architecture About Thoughtworks N W

Microservices

a definition of this new architectural term

The term "Microservice Architecture” has sprung up over the last few years to describe a
particular way of designing software applications as suites of independently deployable
services. While there is no precise definition of this architectural style, there are certain
common characteristics around organization around business capability, automated .
deployment, intelligence in the endpoints, and decentralized control of languages and

data.
factoring Agile Architecture About Thoughtworks N W

§sion, and we are still learning the
techniques and building the tools to do it effectively. I've been involved in this

photo: Christopher Ferguson

activity for over three decades and in the last two I've been writing on this

website about patterns and practices that make it easier to build useful software.

Martin Fowler is an American-resident British Thes hegmspamiare topu oy wrbing e o s ot
software developer, author and international ot {_i(,i,;.d R ol o e bt e s
public speaker on software development, ool i ks aerbasino
SpeCiaIiSing in object—or jented analysis and platform on software developmient, I'vé edited and published artielés by my

design, UML, patterns, and agile software i it
development methodologies, including extreme

programm in g ~Wiki pedia A website on building software effectively

If there's a theme that runs through my work and writing on this site, it's the

Recent Changes

If you'd like to be notified when I post new

material, subcribe to my RSS or Twitter

feeds. I have page dedicated to recent
interplay between the shift towards agile thinking and the technical patterns and changes.

practices that make agile software development practical. While specifics of
technology change rapidly in our profession, fundamental practices and patterns
are more stable. So writing about these allows me to have articles on this site that Divert the Flow
are several years old but still as relevant as when they were written.
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> WIRSFRE IR, BB E— W80 —A ) HRE
, RS ZIEEEE. B0, B ERRANE, F RS EITTE
B THIHFET, RS-SRS EPRFEERINEISHIFHTEE (EEE
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O ERiLaw (Conway's Law) , Melvin Edward Conway

>

Organizations which design systems are constrained to produce designs
which are copies of the communication structures of these organizations. -

Melvin Conway(1967)
RITRFRVAR, HERRitFRTARRCA. BRZERAEEH

— XS T RSN D SEAMIE Z AR R A

melconway.com/Home/Home.html

HOW Do Sesign srgunisarion criteria
COMMITTEES

INVENT?

By poarer MEL CONWAY’ S HOME PAGE
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Communication dictates
design (BLREELINSE
HRFRIZITRIEALRK)

There is a homomorphism
from the linear graph of a
system to the linear graph of
its design organization (Z&HY
RSB BB EE
ERRERESFE)

The structures of large
systems tend to disintegrate
during development,
gualitatively more so than

with small systems (KEVZE
FANE R NRFEE
FHH)
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O DDD (Domain-driven Design)
SR ERYIR LT

Eric Evans

{Domain-driven design —tackling
complexity in the heart of software
) (SHEERENRIT R O E 5
MRS ZIE)

B, ETIERKEEH—
%ZME&”, BRERERETRA

DA

BuEL, SRR EIERAHERI
SRR, INIEN, FEEMRRT
DDD: §igktEHEY (Domain Model), 5%
IWIRETEXRR, BEEERNS
s, BeNEAERRRIASIERY
KRR Z,
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FA1E = (Ubiquitous Language)fiAk

FRRESLAAR(Entity) |

& MEIEEI X Z[E (Model-Driven Design)
(EXJ5(Value Object), AR5 (Services). 1&EHR(Moudles).

BB & (Aggregates), T J (Factories). G (Repository)
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Application
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|
Domain Infrastructure
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Services
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Events
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Value Objects
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A monolithic application puts all its -‘
functionality into a single process... <
oV
... and scales by replicating the
monolith on multiple servers
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A microservices architecture puts
each element of functionality into a

separate service...

... and scales by distributing these services
across servers, replicating as needed,

ya
9 [@][*
ofl| [[®][e
i
ol [[=]]e
CYNE |0'

miiES, I

AN
Be0H

TAEMARSSAIH
=, MNARSS,
BRET R

TEEFH#AE

XIDIAN UNIVERSITY

B STHEED R R
MNERRIIRSF
SRRELIIT 5=
HURERS

B RBERTF, B
ag/N, RES
BEEERS

24



| GREFHHAL

=)

=7 XIDIAN UNIVERSITY

N

SRtEiRI

m SSHfEZE (Struts, Spring, Hibernate)
> BEARARZFETRRME, MVCE, BHILEZFERS

C O @ struts.apache.org Q2 % @

STRUTS  HOME-  SUPPORT-  DOCUMENTATION-  CONTRIBUTING- sm;g;ﬁf,ﬁ_,ﬁgfn

Apache Struts

Apache Struts is a free, open-source, MVC framework for creating elegant, modern Jz

@& hibernate.org

applications. It favors convention over configuration, is

= €, HIBERNATE
architecture, and ships with plugins to support REST, AJAX and JSON.

ORM Search Validator oGM Tools Reactive Others

Blog Forums ‘Community ¥ Followus

¥ Download Technology

Hibernate

Everything data.

Hibernate ORM 5.6.4.Final released

MORE THAN AN ORM, DISCOVER THE HIBERNATE GALAXY.

Hibernate ORM Hibernate Search Hibernate Validator
s Domain model persistence for Q Full-text search for your domain Annotation based constraints for
&= relational databases. model. your domain model.
Moare » More ¥ More ¥
Hibernate OGM Hibernate Tools Hibernate Reactive
Domain model persistence for NoSQL Command line tools and IDE plugins 93 Reactive domain model persistence
datastores. for your Hibernate usages. for relational databases.

=n = » 5 »
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> Remoting:MZRIBSHEZR, SLILT sync-over-async FlLogo request-response ;i
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> Registry: Iz55BRIERBTIRSAEMAIRS F4 A T,
B TR AR, Eeeais NREdYE, LINIRS BanEiilAI
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RSE: com.itheima.service.HelloService

RSkt dubbo:ff1_9€.168.3.1‘:20_881fc_om.itheimzj.service.HelloService?anyhost=lrue&applicalion=dubbodemo_provider&dubbo=2.6.0&generic=false&i|
yHello&pid=3476&side=providerxtamp=1589883694217

WEERE:

EHE: (DESKTOP-VLOLNG60)192.168.3.1:20881

P im: provider

RIFA&E: dubbodemo_provider

HixFiE: sayHello

DubbohRZ: 2.6.0

HEs: 3476
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B Spring Boot 2H Pivotal FIR\IRHRYEHTESR, ERTBEET Spring
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HIFC3R Spring M EFERFERATeERIDECE S

B Spring Boot REfFHRIEIEFEE Spring N ;

B Spring Boot E{ T AER XML BEESAY, Bt T ERNKHESIE;

B Spring Boot &5 Y REEHARIFE =S ERCE, Spring Boot N FAAHIXLESS
=R EJLVF L RERENAFERIA (out-of-the-box)

> KBy Spring Boot MR FEEIFH P ENEERRE (BT Java NEE) |
FRERBEINEETISEIE,
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& spring

Spring Framework

Spring Data >
Spring Cloud >
Spring Cloud Data Flow

Spring Security >
Spring for GraphQL

Spring Session >
Spring Integration

Spring HATEOAS

Spring REST Docs

Spring Batch

Spring AMQP

Spring CredHub

Spring Flo

Spring for Apache Kafka

TR EFH AL

XIDIAN UNIVERSITY

Why Spring v Learn v Projects v Training Support Community *
L
Spring Boot [z
OVERVIEW LEARN SUPPORT SAMPLES

Spring Boot makes it easy to create stand-alone, production-grade Spring based Applications tha

"just run”.

We take an opinionated view of the Spring platform and third-party libraries so you can get starte

minimum fuss. Most Spring Boot applications need minimal Spring configuration.
If you're looking for information about a specific version, or instructions about how to upgrade fr
earlier release, check out the project release notes section on our wiki.
Features
* Create stand-alone Spring applications
* Embed Tomcat, Jetty or Undertow directly (no need to deploy WAR files)
* Provide opinionated 'starter’ dependencies to simplify your build configuration

* Automatically configure Spring and 3rd party libraries whenever possible
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THHREGHAA, LLUREAIL. IREMXK. IREIEH. $EIKEBERE,

B 5 AR#E, Spring Cloud 88 TIMIREZSZEHNS AN AE;
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RE,;
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& spring

Spring Boot
Spring Framework

Spring Data >

I

Spring Cloud
Spring Cloud Azure
Spring Cloud Alibaba

Spring Cloud for Amazon
Web Services

Spring Cloud Bus
Spring Cloud Circuit Breaker
Spring Cloud CLI

Spring Cloud for Cloud
Foundry

Spring Cloud - Cloud
Foundry Service Broker

Spring Cloud Cluster
Spring Cloud Commons
Spring Cloud Config
Spring Cloud Connectors

Spring Cloud Consul

Why Spring ~ Learn v Projects v Training Support Community v

Spring ClOUd 2021.0.0 (

OVERVIEW LEARN SAMPLES

Spring Cloud provides tools for developers to quickly build some of the common patterns in distrit
systems (e.g. configuration management, service discovery, circuit breakers, intelligent routing, mi
proxy, control bus, one-time tokens, global locks, leadership election, distributed sessions, cluster
Coordination of distributed systems leads to boiler plate patterns, and using Spring Cloud develop
quickly stand up services and applications that implement those patterns. They will work well in ar
distributed environment, including the developer's own laptop, bare metal data centres, and mane

platforms such as Cloud Foundry.

Features

Spring Cloud focuses on providing good out of box experience for typical use cases and extensibili

mechanism to cover others.
e Distributed/versioned configuration

* Service registration and discovery
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B Maven{EA—MEERTEHE, NMUEBIEE, EEEBHRWETIE, 18
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AATHIMETE,;

B MavenMYEWETH, RR—MKMEETEMIMEEETER, =H7
FREE, RSB NEAYE,

B MavenIii B9z xEpom.xmISZi4E;

B POM (Project Object Model, IﬁES(jg‘J; ) EXTIEHBNERESR,
THEATIBaaiesE, =PI E K

Maven
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f maven.apache.org

@ mzeTaay b awmeingEs-. B aF - a7

% Apache Maven Project

ttp://maven.apache.org/

Apache / Maven / Welcome

Welcome

License

ABOUT MAVEN
What is Maven?
Features
Download

Use

Release Notes

DOGUMENTATION

Maven Plugins

Maven Extensions

Index (category)

User Centre

Plugin Developer Centre
Maven Central Repository
Maven Developer Centre
Books and Resources

Security

COMMUNITY

Welcome to Apache Maven

F P12 & s
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Maven

Last Published: 2022-01-30

B AOLsearch [ £mmiEs st »

Download | Get Sources

Apache Maven is a software project management and comprehension tool. Based on the concept of a project object model (POM), Maven can manage a project's build, reporting and

documentation from a central piece of information.

If you think that Maven could help your project, you can find out more information in the "About Maven" section of the navigation. This includes an in-depth description of what Maven is and a list of

some of its main features.

This site is separated into the following sections, depending on how you'd like to use Maven:

Use Download, Install, Configure, Run Maven

Information for those needing to build a project that uses Maven
Extend

Write Maven Plugins

Information for developers writing Maven plugins.

Contribute Help Maven

Information if you'd like to get involved. Maven is an open source community
and welcomes contributions.

Maven Plugins and Maven Extensions
Lists of plugins and extensions to help with your builds.
Improve the Maven Central Repository

Information for those who may or may not use Maven, but are interested in getting
project metadata into the central repository.

Develop Maven

Information for those who are currently Maven developers, or who are interested in
contributing to the Maven project itself.

Each guide is divided into @ number of trails to get you started on a particular topic, and includes a reference area and a "cookbook” of common examples.

You can access the guides at any time from the left navigation. If you are looking for a quick reference, you can use the documentation index
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& C O & mvnrepository.com/repos
Mwmv | Search for groups, artifacts, categories Search Categories
Indexed Artifacts (25.6M) Home » Repositories
. Top Indexed Repositories (20 / 1352)
5 .
£ /
g 1. Central
?: Maven | https://repol.maven.org/maven2
o wle e s v o 8,270,602 indexed jars
Popular Categories Limited tir
5 s Adob
Aspect Oriented - Sonatype
https://oss.sonatype.org/content/repositories/releases
Actor Frameworks
Application Metrics 2,097,869 indexed jars Indexed
Build Tools
Bytecode Libraries 5. Atlassian Central
Command Line Parsers https://pa om/mvn/T -atlassian-externa Sonatype
. . . Atlassian
Cache Implementations 1,741,283 indexed jars
Cloud Computing Hortonworks
Code Analyzers 4. Hortonworks spring Plugins
Spring Lib M
Callections o, https://repo.hortonworks.com/content/repositories/releases P
- . I JCenter
Configuration Libraries 1,522,586 indexed jars
I ! ! Atlassian Public
Core Utilities
Date and Time Utilities i i JBOSSEA
R 5 . . 5. Spring Plugins BeDataDriven
Ependency tnjection spring https://repo.spring.io/plugins-release
Embedded SQL Databases i .
1,461,004 indexed jars
HTML Parsers F
HTTP Clients
mazon &hn
. G 6. Spring Lib M
170 Utilities o pring _ application as
. spng https epo.spring.io/libs-milestone
JDBC Extensions system can
JDBEC Pools 1,345,504 indexed jars config data dat
JPA Implementations Sxrenson e
) groovy http
JSON Libraries 7. JCenter maven modu
. & centerbin :
JVM Languages — jcente p|ug|n re

Logging Frameworks 1,160,540 indexed jars security Ser H
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B Zookeeper £ Apache Hadoop FYFIE, R— " WENBERIRS, IFX
EHEX, ES1ES Dubbo IREHGEMFL, TIRERS, AJRTER
I, FHEFER

’pApacheZookeeper‘M Project ~ umentation ¥ Deve > ASF ~
wii

Welcome to Apache ZooKeeper™

Apache ZooKeeper is an effort to develop and maintain an open-source server which enables highly reliable distributed coordination.

What is ZooKeeper?

ZooKeeper is a centralized service for maintaining configuration information, naming, providing distributed synchronization, and providing group se
of these kinds of services are used in some form or another by distributed applications. Each time they are implemented there is a lot of work that g¢
fixing the bugs and race conditions that are inevitable. Because of the difficulty of implementing these kinds of services, applications initially usually :
them, which make them brittle in the presence of change and difficult to manage. Even when done correctly, different implementations of these serv
to management complexity when the applications are deployed.

Learn more about ZooKeeper on the ZooKeeper Wiki.

Getting Started
Start by installing ZooKeeper on a single machine or a very small cluster.

1. Learn about ZooKeeper by reading the documentation.
2. Download ZooKeeper from the release page.

Getting Involved

Apache ZooKeeper is an open source volunteer project under the Apache Software Foundation. We encourage you to learn about the project and ca
your expertise. Here are some starter links

1. See our How to Contribute to ZooKeeper page.
2. Give us feedback: What can we do better?
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r—[ 1. ZEidk (B5) J

;—{ 2, HEEMSET TR /usr/local
A

3. BBE i tar -zxvf zookeeper-3.4.6 targz

—[ L, iﬁ/\zookeeéer-s.lr.sﬁi, tlEZEdataBH }7 mkdir data

P EE— e reessnnnnnnnnesiiannns

: cd conf
s_{ 5. #HAconfER , Bzoo_sample.cfg B4 Fzoo.cfg(dubbogiil ) ]—C

mv zoo_samplecfg zoo.cfg

é
—{ 6. ¥1Ffzoo.cfgiif, {Efldata/ElE: dataDir=/url/local/zocokeeper-3.4.6/data |
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B [ Apache FFARIWebIRSZEE, B & Serviet 88, LI T XY Serviet #1
JSP B924F, FRMETIEAWebiRFZE:VFEINEE, W TomcatEIRFIE !
e, TeEERE,
B BT Tomcat RABHRET— HTTP RS3Es, BoJLAIE— 1 ERIRAY
Web RS5E8,

helloworld.jsp helloworld jsp.java html{{E3 Tomcat

out.write("<h1>");
inta=9;
a=a*100;

@«

ServletiF{{H3

out.print(a);

out.write("</h1>"); (S \ L
: i

Servlet==183
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Apache Tomcat®

|Sea'ch..

[

Apache Tomcat
Home
Taglibs
Maven Plugin

Download
Which version?
Tomcat 10
Tomcat 9
Tomcat 8
Tomcat Migration Tool

far Jakarta EE

Tomcat Connectors
Tomcat Native
Taglibs
Archives

Documentation
Tomcat 10.1 (alpha)
Tomcat 10.0
Tomcat 9.0
Tomcat 8.5
Tomcat Connectors
Tomcat Native
Wiki
Migration Guide
Presentations
Specifications

Problems?

Security Reports
Find helo
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Apache Tomcat

The Apache Tomcat® software is an open source implementation of the Jakarta Servlet, Jakarta Server Pages, Jakarta Expression Language, Jakarta WebSocket, Jakarta Annotations and Jakarta
Authentication specifications. These specifications are part of the Jakarta EE platform.

The Jakarta EE platform is the evolution of the Java EE platform. Tomcat 10 and later implement specifications developed as part of Jakarta EE. Tomcat 9 and earlier implement specifications
developed as part of Java EE.

The Apache Tomcat software is developed in an open and participatory environment and released under the Apache License version 2. The Apache Tomcat project is intended to be a
collaboration of the best-of-breed developers from around the world. We invite you to participate in this open development project. To learn more about getting involved, click here.

Apache Tomcat software powers numerous large-scale, mission-critical web applications across a diverse range of industries and organizations. Some of these users and their stories are listed on
the PoweredBy wiki page.

Apache Tomcat, Tomcat, Apache, the Apache feather, and the Apache Tomcat project logo are trademarks of the Apache Software Foundation.

Tomcat 10.0.16 Released 2022-01-20

The Apache Tomcat Project is proud to announce the release of version 10.0.16 of Apache Tomcat. This release implements specifications that are part of the Jakarta EE 9 platform.

Applications that run on Tomcat 9 and earlier will not run on Tomcat 10 without changes. Java EE based applications designed for Tomcat 9 and earlier may be placed in the
$CATALINA_BASE/webapps-javaee directory and Tomcat will automatically convert them to Jakarta EE and copy them to the webapps directory. This conversion is performed using the Apache
Tomcat migration tool for Jakarta EE tool which is also available as a separate download for off-line use.

The notable changes in this release are:

» Add a recycling check in the input and output stream isReady to try to give a mare informative ISE when the facade has been recycled.
* Implement support for HTTP/1.1 upgrade when the request includes a body. The maximum permitted size of the body is controlled by maxSavePostSize.
* Improve handling of various cases where one request/response processing thread attempts to manage the asynchronous |0 for a different request/response

Full details of these changes, and all the other changes, are available in the Tomcat 10 changelog.

Download

Tomcat 9.0.58 Released 2022-01-20
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James Lewis & Martin Fowler. Microservices in a Nutshell.
https://www.thoughtworks.com/insights/blog/microservices-nutshell, June 27, 2014
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