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Pick the best sequence of actions according to some objective

reward action

R .
Rt+l (

Environment

{(So,40,Rp), (51,41, R1), .., (S, A, R}




wokrvu el pasu s d S M\mlv

At last — a computer program that
can beat a champion Go player past

ALL SYSTEMS GO

Al prograd earns
o play SearCrat N o
Coandmpsten kvel

A L
% PRODICY

covnaros RO S P S 9 MPu con e 1691/ 1955
SONGBIRDS SAFEGUARD WHEN GENES AlphaZero teaches = . L 22
ALA CARTE TRANSPARENCY  GOT "SELFISH' itselfchess, shogi, and Go & m ® s p % L
o s o arerety oo m pp. 0671118, & 2140 ® 4 @ - 15 1 - ¢ 6\
na e ~ en .

RL for games
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Transportation

Industrial Automation

RL in Industry




Google Cooling Data Centers
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Software Ecosystem




OpenAl || Multi-Agent/ || Policy || Offine | | -
Gym Hierarchical Serving Data (1) Application Support
Custom Algorithms RLIib Algorithms

— (2) Abstractions for RL

)

— (3) Distributed Execution

RLIib Design




RLITb Algorithms

Single Agent State of the Art Algorithms

Multiagent Algorithms

Algorithm

QMIX (QMIX, VDN, IQN)

MADDPG
Parameter Sharing*

Fully Independent Learning*

Shared Critic Methods*

Algorithm Model Support Parallel
(+DNN, +CNN) Support
(+CPU)
A2C, A3C RNN, Attention, Auto-regression GPU
Behavior Cloning (BC) RNN
DDPG, TD3 GPU
DQN, Rainbow GPU
IMPALA RNN, Attention, Auto-regression GPU
Imitation Learning (MARWIL) RNN GPU
PG RNN, Attention, Auto-regression GPU
PPO, APPO RNN, Attention, Auto-regression GPU
R2D2 RNN, Attention, Auto-regression GPU
SAC GPU

LinUCB, LinTS

* Use any Algorithm in MARL



Policy class

: : : e.g., defined with :
Environment Preprocessor Filter : (Ter?sor,:,ow or PyTorch) -

'Or' = ~ - é
~ External Data : :
: Action

Distribution

Policy Loss

action

| User-customizable component

M Internal library component

RLIib Customizability
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N Teainer policy weights 1 | (1) Standard environments

i "I | | Rollout Worker | (e.g., gym.Eny,

W T _ rollout fragments | MultiAgentEnv types) are
; 1 | T step) ISR | ! created and stepped by

: i RLIib rollout workers.

| Ray Cluster i

RLIib Application Support

*Standard “toy” environments in gym.Env and MultiAgentEnv



(2) External environments
(ExternalEnv) run in their

E Rollout Worker : own thread and pull
. T rollout fragments : : :
; learner - ExternalEnv || . actions as needed. RLIib

Trainer policy weights

| LI T o still creates one external
Ray Cluster get_action() env class instance per
o T rollout worker.

RLIib Application Support

*Standard “toy” environments in gym.Env and MultiAgentEnv
*External environment controls learning



: 3 (3) Applications running

| rollout data ' lates Your Application Process outside the Ray cluster

5 p— < entirely can connect to

; learner Policy _actions Bolicy ; RLIib using PolicyClient,
; sl | Client | L which computes actions
. Ray Cluster | i get_action() remotely over RPC.

RLIib Application Support

*Standard “toy” environments in gym.Env and MultiAgentEnv
*External environment controls learning

*Compute actions over RPC



T lout | (4) PolicyClient can be

: ' rollou | :

: : | configured to perform

| Trainer rollout data  fragments | | |y AL ication P . 9 P .

| — '« our Application Process inference locally using a

i learner Policy | policy Policy pachec! copy of the policy,
| Server Input | | Weights Client I Sim lmpr)frovmg rollout

: | . Fo erformance.

. Ray Cluster 5 _ hed get_action() P

RLIib Application Support

*Standard “toy” environments in gym.Env and MultiAgentEnv
*External environment controls learning

*Compute actions over RPC
*Copy policy to external application
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Three scripts in command line interface
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reward action
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