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Deep Reinforcment Learning (DRL)
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Establishing Communiation

between Java and Python

 Remote Procedure Call (RPC)

* MsgPack RPC

— MessagePack: It’s like JSON, but fast and
small https://msgpack.org/index.html
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https://msgpack.org/index.html

OpenAl Gym

* https://gym.openai.com/



https://gym.openai.com/

Hello Gym Example

import gym !

env = gym.make("CartPole-v1") i
observation = env.reset()
for _ in range(1000):
env.render()
# your agent here (this takes random actions)
action = env.action_space.sample()
observation, reward, done, info = env.step(action)

if done:
observation = env.reset()

env.close()

https://gym.openai.com/docs/



https://gym.openai.com/docs/

step()

* observation (state S;):

— Observation of the environment. Ex: pixel data from a camera, joint angles
and joint velocities of a robot, or the board state in a board game.

* reward (73)
—amount of reward achieved by the previous action.

* done: action
— True indicates the episode has terminated /\
e info: Agent Environment

— diagnostic information useful for debugging. v

observation, reward



Creating Tetris DRL

Project




Creating a Maven Project

* New Project -> Maven

— Groupld: org.aiotlab
— Artifactld: Tetris4DRL

MNew Project

= Java
= Java FX
7 Android
Intelli) Platform Plugin

Maven

Gradle

& Groovy

K Kotlin

= Empty Project

et

Project SDK: | 1.8 ~| | New. |
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Add Archetype...

com.atlassian.maven.archetypes:bamboo-plugin-archetype
com.atlassian.maven.archetypes:confluence-plugin-archetype
com.atlassian.maven.archetypes:jira- plugin-archetype
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net.liftweb:lift-archetype-basic
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net.sf.maven-har:maven-archetype-har
net.sf.maven-sarmaven-archetype-sar
org.apache.camel.archetypes:camel-archetype-activerng
org.apachecamel.archetypes:camel-archetype-component
org.apache.camel.archetypes:camel-archetype-java
org.apache.camel.archetypes:camel-archetype-scala
org.apache.camel.archetypes:camel-archetype-spring
org.apache.camel.archetypes:camel-archetype-war
org.apache.cocoon:cocoon-22-archetype-block
org.apache.cocoon:cocoon-22-archetype-block-plain
org.apache.cocoonicocoon-22-archetype-webapp
org.apache.maven.archetypes:maven-archetype-j2ee-simple

org.apachemaven.archetypesimaven-archetype-marmalade-mojo

org.apache.maven.archetypes:maven-archetype-maojo

org.apache.maven.archetypes:maven-archetype-portlet
org.apache.maven.archetypes:maven-archetype-profiles
org.apache.maven.archetypes:maven-archetype-quickstart
org.apache.maven.archetypes:maven-archetype-site
org.apache.maven.archetypesimaven-archetype-site-simple
org.apache.maven.archetypes:maven-archetype-webapp

org.apache.maven.archetypes:softeu-archetype-jsf
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Adding
to “pom.xm

|l)

* Add the dependencies of
msgpack-rpc-java to pom.xm|

Dependencies

<dependencies>
<dependency>
<groupld>org.msgpack</groupld>
<artifactId>msgpack</artifactId>
<version>0.6.12</version>
</dependency>

<dependency>
<groupld>org.jboss.netty</groupld>
<artifactId>netty</artifactId>
<version>3.2.1.Final</version>
<exclusions>
<exclusion>
<groupld>javax.servlet</groupld>
<artifactId>servlet-api</artifactId>
</exclusion>
<exclusion>
<groupld>commons-logging</groupld>
<artifactId>commons-logging</artifactId>
</exclusion>
</exclusions>
</dependency>

<dependency>
<groupld>org.slf4j</groupld>
<artifactId>slf4j-api</artifactId>
<version>l.6.1</version>
</dependency>

<dependency>
<groupld>org.slf4j</groupld>
<artifactId>slf4j-log4jl2</artifactId>
<version>l.6.1</version>
</dependency>
</dependencies>




Reimporting Maven

TetrisdDRL [D:\OneDrive\Teaching\107- 281 4 £ E #2 2052 51\ drl\ Tetris4DRL] - Tetris4DRL - Intelli) IDEA
File Edit View Navigate Code Analyze Refactor Build Run Tools VC5 Window Help

& TetrisdDRL = /77 pom.xml

=< 1.8> C\P 8
iliMaven: com.googlecode json-simplejson-simple,1.1
il Maven: junitjunit:3.8.1

il Maven: logdj:legdj:1.2.16

iliMaven: org.apache.maven:maven-plugin-api:2.0

il Maven: org.javassistjavassist:3.18.1-GA

iliMaven: org,jboss.netty:netty:3.2.1.Final

il Maven: org.msgpack:msgpack:0.6.12

il Maven: org.sifdjisifdj-api:1.6.1

il Maven: org.sifdj:sifdj-log4i12:1.6.1

© Scratches and Consoles

WOW W W W W W W W Y

Terminal:  Local Local (2) +

(%)

b= Project «
E|v WTetrisdDRL D:\OneDrive\Teaching\107- 2474 H R 3 2\ dr
=l > idea
- v src
v ¥ main
v v
v org.aiotlab
< Board
€ Shape
" Tetris
' TetrisServer
& TetrisTest
pom.xmil
~ Il External Libraries

-

1 “\ | Add Configuration... [ 3
17 Tetris4DRL & TetrisServerjava &
1 <project xmlns="http:/fmaven.apache.org/POM/4.0.0" zmlns:zsi="hitp:/fwww.w3.01g/2001/XMLSchema-instance" §
2 xsi:schemalocation="htip:/fmaven.apache.org/POM/4.0.0 hitp://maven.apache.orgimaven-v4_0_0.zsd"> =
3 <model Version:=4.0.0</model Version:» m
4 <groupld>org.aiotlab</groupld: =
5 <artifactld=Tetr i=4DRL < /artifactld = g
3 <packaging=naven-plugin</packaging>
7 <version>1.0-SNAPSHOT < /version>
8 <name>Tetrig4lRL</name:>
9 <url=http://naven.apache.org</url>
10
11 zdependencies:
12 «dependency:=
13 <groupld=org.apache.naven</groupld:
14 <artifactld>naven-plugin-api«</artifactld>
15 <wersion>2 . (</version:
16 </dependency:>
17 zdependency:>
18 zgroupld=junit</groupld:>
19 <artifactId>jun it«/artifactld >
20 <wergion>3.8. l</version:
21 <gcope=test</scopes
22 z/dependency:
23
24 <dependencv:=

project * url







Download and Compile msgpack-rpc-java

1. Install Maven (link)

2. Download msgpack-rpc-java

— https://github.com/msgpack-rpc/msgpack-rpc-java
3. Compile source code

— mvn compile

4. Create jar file
— mvn package

5. Fix a bug “type optional is ambiguous” (link)

6. Copy and add the library to IntelliJ project
— Add “target/msgpack-rpc-0.7.1-SNAPSHOT.jar” to our project



https://maven.apache.org/
https://github.com/msgpack-rpc/msgpack-rpc-java
https://github.com/msgpack-rpc/msgpack-rpc-java/pull/12

Fixing Error “type optional is ambiguous”

* https://github.com/msgpack-rpc/msgpack-rpc-java/pull/12

* [ssue: Maven can't compile the package because of ambiguous
optional type in AnnotationTest

 Solution: Explicitly Import org.msgpack.annotation.Optional


https://github.com/msgpack-rpc/msgpack-rpc-java/pull/12

TetrisdDRL [D:\OneDrive\Teaching\107- 281 SFE A2 T 22 £\ drl\ Tetris4DRL] - ...\src\org\aiotlab!\ TetrisServer.java [Tetris] - Int

File

W 1:Project |

Add “msgpack-rpc-x.x.x.jar”

e Create a folder “lib”

* Copy and paste “msgpack-rpc-0.7.1.jar” to
the lib/ folder

* Right click the jar file, and select “Add as
Library...”

I:Structure

- 2:Favorites

Hicrosoft Tindows [§

Compare File with Editor

Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help
Tetris4DRL lib msgpack-rpc-0.7.1-5SMAPSHOT jar
Project « B = £ — (@ Shapejava ¢
~ [ Tetris4DRL [Tetris] m
> idea
v lib
msgpack-rpc-0 7 1-SNABSHOT iar public
> out New ’
v src # Cut Ctrl+X }
v org.aiotlab =] Copy Ctrl+C
€ Board Copy Path Ctrl+Shift+C
€ Shape Copy Relative Path Ctrl+ Alt+Shift+C
" Tetris [ paste Ctrl+V
co TetrisServer #* Jump to Source F4
& TetricTest Find Usages Alt+F7
m Tetris.iml Pl y
~ il External Libraries
> hamcrest-core-1.3, Eslacion .
» junit-412,jar Add to Favorites ¥
> < 18> Ctrl+Alt+L
> HiiJUnitd ize Imports Ctrl+Alt+0
Scratches and Conseole: Delete... Delete
Build Module 'Tetris'
P Run 'msgpack-rpc-0.7.1-SN..." Ctrl+Shift+F10
#% Debug 'msgpack-rpc-0.7.1-SM..."
Ui Run 'msgpack-rpc-0.7.1-5N..." with Coverage
Create 'msgpack-rpc-0.7.1-5N..."
Show in Explorer
B Openin Terminal
Local History ’
'S Synchronize 'msgpack-rp...NAPSHOT jar'
Edit Scopes...
File Path Ctrl+ Alt+F12 Lty
Terminal:  Local Loc 4+ Compare With... Ctrl+D

(o) 2018 Hicrosott (AR

o Create Gist...

Convert Java File to Kotlin Fi

C:\Uzerg\kuantt . n2hrepogitoryijunithjunitid, 125

P &Run = 6TODO B Terminal

[m|

All files are up-to-date (26 minutes ago)




Remove Timer in Board.java

private void initBoard(Tetris parent) {
setFocusable(true);

/*timer = new Timer(),

timer. scheduleAtFixedRate(new Schedulelask(),
INITIAL DELAY, PERIOD INTERVAL);*/

}

private void newPiece() {

1f (!tryMove(curPiece, curX, curY)) {

curPiece.setShape(Tetrominoe. NoShape) ;
//timer.cancel();

isStarted = false;
statusbar.setText("Game over");




Create the RPC Server

public class TetrisServer

{
public static void main(String[] args) {

// Create a RPC server

EventLoop loop = EventlLoop.defaultEventLoop();

Server svr = new Server();

svr.serve(new TetrisServer());

try {
svr.listen(server port);
System.out.println("Tetris RPC server is listening at " + server port);
loop.join();

} catch (IOException expl) {
expl.printStackTrace();

} catch (InterruptedException exp?2) {
exp2.printStackTrace();

}




public class TetrisServer {
static int server port = 10612; Add Ope nAI Gym API
static Tetris game;
// OpenAl GYM API
public int [] reset() {
game.restart();
return game.getBoardState();

}

public int [] step(int action type) { return game.step(action type); }
public int getTotalReward() { return game.getLinesRemoved(); }

public boolean isDone() { return game.isGameOver(); }

public static void main(String[] args) {
game = new Tetris();
game.setVisible(true);

// Create a RPC server

EventLoop loop = EventLoop.defaul tEventLoop();

Server svr = new Server();

svr.serve(new TetrisServer());

try {
svr.listen(server port);
System.out.println("Tetris RPC server is listening at
loop.join();

} catch (IOException expl) {
expl.printStackTrace();

} catch (InterruptedException exp2) {
exp2.printStackTrace();

+ server port);

}




cetBoardState()

public int [] getBoardState() {
// Get board state
int b size = board.getBoardSize();
Shape.Tetrominoe[] b data = board.getBoardState();
int [] state = new int[b _size];
for (int 1=0; 1<b size; 1++) {
state[1] = b_data[1].ordinal();
]

return state;




int [] step(int action_type)

public int [] step(int action_type)
{
if (1sGameOver())
return getBoardState();
switch(action type)
{
case 0: // Move left
move(-1);
break;
case 1: // JMove right
move(l);
break;
case 2: // Rotate left
rotate(false);
break;
case 3: // KRotate right
rotate(true);
break;
case 4: // Drop
dropDown( ) ;

break;

}
board.doGameCycle();

return getBoardState();







Install msgpack-rpc

* pip install msgpack-rpc-python



import msgpackrpc;
import random RandOm Play

import time

server_ip = "localhost”
server_port = 10612

client = msgpackrpc.Client(msgpackrpc.Address(server_ip, server _port))
client.call('reset")

while True:

action = random.randint(o, 4)

state = client.call('step', action)

#print(state)

reward = client.call('getTotalReward")

done = client.call('isDone")

if done:
print('Game over. Reward {}'.format(reward))
client.call('reset’)




# Implement OpenAIl Gym interface

import gym I h 't' g
import msgpackrpc # install msgpack-rpc-python n erl In

import numpy as np

class TetrisGym(gym.Env): Ope nAI Gym

board_width = 10
board_height = 22

def init (self, ip='localhost', port=10612):
self.action_space = gym.spaces.Discrete(5)
self.observation space = gym.spaces.Box(
low=0, high=7,
shape=(self.board _height*self.board width, 1),
dtype=np.float32);

self.client = msgpackrpc.Client(msgpackrpc.Address(ip, port))
# initialize environment settings
self.done = False

def reset(self):
return self.client.call('reset")

def step(self, action):
observation = self.client.call('step’', action)
reward = self.client.call('getTotalReward")
self.done = self.client.call('isDone")
info = None
return observation, reward, self.done, info;
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* https://msgpack.org/index.html
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