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Speaker
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Ilia Chernov

● Backend developer in Wrike

● Experiment with RL as a student

● Fan of video gaming

● Like learning new IT stuff
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Сontent
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● Idea

● Demo of IDEA plugin 

● Custom HotSwapAgent Plugin

#
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Problem
A lot of time is taken to execute test with 
Spring context.

Please, wait
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Problem root

● Spring context initialization — up to several minutes
● Tests itself — milliseconds or seconds

Please, wait
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Idea
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Reuse Spring context

Don’t restart JVM between 
every test run, so the Spring 
context is not lost

Use HotSwap for 
code updates

Utilise the power of DCEVM 
and HotSwapAgent

Make it easy to use

Create IntellIJ Idea plugin
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JVM

Idea visualised
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Test1

Test2

Test3

Test 
executor

UsesStarts

Command to start 
test execution

Cache

Spring
context

HotSwap
IntelliJ IDEA
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Idea
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Reuse Spring context

Don’t restart JVM between 
every test run, so the Spring 
context is not lost

Use HotSwap for 
code updates

Utilise the power of DCEVM 
and HotSwapAgent

Make it easy to use

Create IntellIJ Idea plugin
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How will be the context cached?
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Spring does not close context after test execution.
Unless @DirtiesContext is used.
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Idea
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Reuse Spring context

Don’t restart JVM between 
every test run, so the Spring 
context is not lost

Use HotSwap for 
code updates

Utilise the power of DCEVM 
and HotSwapAgent

Make it easy to use

Create IntellIJ Idea plugin
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Why DCEVM (Dynamic Code 
Evolution VM)? Source
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Change type Vanilla HotSwap

Modify method body +

Add and remove method

Modify method definition

Add and remove field

Add and remove class

Add and remove inner class

Add and remove static field

Add and remove annotation

Add and remove enum value

Hierarchy manipulation

https://www.sentiatechblog.com/using-dcevm-hotswap-agent-in-java-development
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Why DCEVM (Dynamic Code 
Evolution VM)? Source
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Tested with JVM 
17*

Change type Vanilla HotSwap DCEVM

Modify method body + +

Add and remove method +

Modify method definition +

Add and remove field +

Add and remove class +

Add and remove inner class +

Add and remove static field +

Add and remove annotation +

Add and remove enum value

Hierarchy manipulation

https://www.sentiatechblog.com/using-dcevm-hotswap-agent-in-java-development
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What is DCEVM?
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● HotSpot modification

● PhD work

● Since Java 17: Distributed with JetBrainsRuntime

● For other versions: official instructions

https://ssw.jku.at/Research/Papers/Wuerthinger11PhD/Wuerthinger11PhD.pdf
https://github.com/JetBrains/JetBrainsRuntime
http://hotswapagent.org
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How does DCEVM work?
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Find affected classes

Sort topologically

Load classes and build 
side type universe

Threads at safepoints

Update pointers 
to old class versions

Update instances

Modified GC 

Move increased 
in size instances

Invalidate state

Class redefinition command
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Generic framework workflow schema

16

StateInitialize and build state Do useful work

Classes are redefined

How to update framework state?
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HotSwapAgent

17

● Updates application state when class or resource is updated

● Built in plugins for many frameworks and instruments

● You can write plugins by yourself

● Java agent

● Plugin system
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HotSwapAgent
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StateInitialize and build state Do useful work

Classes are redefined

HotSwapAgent

Plugin A Plugin B Plugin C

Update state
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What about JRebel?
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Change type Vanilla HotSwap DCEVM JRebel

Modify method body + + +

Add and remove method + +

Modify method definition + +

Add and remove field + +

Add and remove class + +

Add and remove inner class + +

Add and remove static field + +

Add and remove annotation + +

Add and remove enum value +

Hierarchy manipulation +

● Alternative to 
DCEVM+HotSwapAgent

● Costs money and 
not opensource

● Better support for 
frameworks and 
hotswap features

https://www.jrebel.com
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Idea
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Reuse Spring context

Don’t restart JVM between 
every test run, so the Spring 
context is not lost

Use HotSwap for 
code updates

Utilise the power of DCEVM 
and HotSwapAgent

Make it easy to use

Create IntellIJ Idea plugin
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Сontent
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● Idea

● Demo of IDEA plugin 

● Custom HotSwapAgent Plugin

#
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Сontent
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● Idea

● Demo of IDEA plugin 

● Custom HotSwapAgent Plugin

#
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Custom HotSwapAgent 
plugin for MyBatis
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What is MyBatis?
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● Persistence framework

● Native SQL

● Object mappings

● Other features
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MyBatis. XML Configuration
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MyBatis. Annotation Configuration
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MyBatis. HotSwap problem
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HotSwapAgent MyBatis plugin
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XML

Annotation
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Plugin registration
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MyBatis configuration classes overview
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Configuration

Query cache

SQL Query 1

SQL Query 2

SQL Query 3

Mapper1

Mapper2

SQL Query 1

SQL Query 2

SQL Query 3

MapperRegistry

addMapper(...)

MyBatis Plugin
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MyBatis configuration classes overview
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Configuration

Query cache

SQL Query 1

SQL Query 2

SQL Query 3

Mapper1

Mapper2

SQL Query 2

SQL Query 3

MapperRegistry

addMapper(...)

SQL Query 1 V2
MyBatis Plugin
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MyBatis configuration classes overview
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Configuration

Query cache

SQL Query 2

SQL Query 3

Mapper1

Mapper2

SQL Query 2

SQL Query 3

MapperRegistry

addMapper(...)

SQL Query 1 V2

SQL Query 1 V2

MyBatis Plugin
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MapperRegistry.addMapper
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MapperRegistry.addMapper
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MapperRegistry.addMapper
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Javaassist
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● JVM bytecode manipulation library

● Source level and bytecode level APIs
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Javaassist. Example
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MapperRegistry patch
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On mapper redefined
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HotSwapAgent

Refresh configurations
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Mapper1

MyBatis Plugin

onMapperRedefined()

refreshConfigurations()

Mapper2Mapper3
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HotSwapAgent

Refresh configurations
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Mapper1

MyBatis Plugin

onMapperRedefined()

Scheduler

RefreshCommand

With delay
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Refresh configurations
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Custom MyBatis plugin. Refresh command
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That’s it? Let’s check
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What is wrong?

45

 1) Configuration caches are not reset

 2) Refresh configuration command is not executed

 3) Refresh configuration command is not executed yet

 4) Annotation value with query is not redefined 
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Command delay
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Fix idea
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Test1

Test2

SuiteListener

onStart()

onFinish()

Lock

MyBatis Plugin

beforeSchedule()

commandCompleted()

Acquire

Release
Release

TryAcquire
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SuiteListener patch 
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SuiteListener patch 
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Command scheduling update
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Command scheduling update
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Does it work now?
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Conclusions
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● IDEA prototype plugin is working well

● Hotswap is useful in testing

● DCEVM+HotSwapAgent is a 
powerful combination

● You can adapt hotswap behaviour 
with HotSwapAgent!
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Q&A
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● JDK-17 with DCEVM 
install instructions

● HotSwap agent CMD options

● HotSwap agent properties file

● DCEVM PhD paper

Useful links:

http://hotswapagent.org/mydoc_quickstart-jdk17.html
http://hotswapagent.org/mydoc_quickstart-jdk17.html
https://github.com/HotswapProjects/HotswapAgent#hotswap-agent-command-line-options
https://github.com/HotswapProjects/HotswapAgent/blob/master/hotswap-agent-core/src/main/resources/hotswap-agent.properties
https://ssw.jku.at/Research/Papers/Wuerthinger11PhD/Wuerthinger11PhD.pdf
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Wrike TechClub
www.wrike.com/techclub
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Thank you!


