Chapter 1: Developing Building Blocks for Deep
Reinforcement Learning Using TensorFlow 2.x
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= praveen@g5: ~ftf2rl-cookbook/src/ch1-developing-building-blocks-for-deep-rl e =

S python run

Dgym_ x - O run_g... @




praveen ~Jtf2rl-cookbook/src/ch1-developing-building-blocks-for-deep-rl

$ python neu
O neural_agent.py
| ©/10 [00:00<2, ?it/s]
orflow/stream_executor/platform/default/dso_loader.cc:55] Could not 1
; dlerror: libcuda.so.1: cannot open shared object file: No such file

orflow/stream_executor/cuda/cuda_driver.cc:313] failed call to culnit

orflow/stream_executor/cuda/cuda_diagnostics.cc:156] kernel driver do
s host (g5): /proc/driver/nvidia/version does not exist
orflow/core/platform/cpu_feature_guard.cc:143] Your CPU supports inst
ry was not compiled to use: AVX2 FMA
orflow/core/platform/profile_utils/cpu_utils.cc:102] CPU Frequency: 1

orflow/compiler/xla/service/service.cc:168] XLA service 0x7f9080000b6
his does not guarantee that XLA will be used). Devices:
orflow/compiler/xla/service/service.cc:176] StreameExecutor device (
Host, Default Version
EpReward:-2.90 steps:100 done:True info:{'status': 'Max steps reached'}

1/10 [00:02<00:20, 2.27s/it]

3.10 steps:100 done:True info:{'status': 'Max steps reached'} A
i | 2/10 [00:03<60:16, 2.04s/it]

praveen(@ ~Jtf2rl-cookbook/src/ch1-developing-building-blocks-for-deep-rl G || =

$ python neu
O neural_agent.py
| 0/10 [00:00<2?, ?it/s]
orflow/stream_executor/platform/default/dso_loader.cc:55] Could not 1
oad d ; dlerror: libcuda.so.1: cannot open shared object file: No such file
or d
2020- orflow/stream_executor/cuda/cuda_driver.cc:313] failed call to culnit
UNK
2020- orflow/stream_executor/cuda/cuda_diagnostics.cc:156] kernel driver do
es no s host (g5): /proc/driver/nvidia/version does not exist
2020- m orflow/core/platform/cpu_feature_guard.cc:143] Your CPU supports inst
ructi ry was not compiled to use: AVX2 FMA
20206- orflow/core/platform/profile_utils/cpu_utils.cc:102] CPU Frequency: 1
89995
2020- orflow/compiler/xla/service/service.cc:168] XLA service 0x7f9080000b6
0 ini his does not guarantee that XLA will be used). Devices:
2020- orflow/compiler/xla/service/service.cc:176] StreamExecutor device (
0): Host, Default Version
EpReward:-2.90 steps:100 done:True info:{'status': 'Max steps reached'}
10% | INEGN | 1/16 [00:02<B0:20, 2.27s/it]
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Chapter 2: Implementing Value-Based, Policy-Based, and
Actor-Critic Deep RL Algorithms




(tf2rl-cookbook)

$ python maze.py

action:

action:

action:

action:

action:

action:

action:

RIGHT reward:0.0 done:False

UP reward:0.0 done:False

UP reward:0.0 done:False

DOWN reward:0.0 done:False

RIGHT reward:0.0 done:False

RIGHT reward:0.0 done:False

DOWN reward:0.0 done:False
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Chapter 3: Implementing Advanced RL Algorithms

DON

Qfs, a)
——

Dueling- DQN
- "--,_ V(s): State-values
-
“ .. o ms‘ a:l: Aﬂﬁon—values

Als, a): Advantage

sync with the global network
/
collect experience from the environment

State

State|

calculate the value and policy loss

calculate the gradients of the loss w.r.t the
parameters of the network

1

)

update the global network using the J/
gradients



Chapter 4: Reinforcement Learning in the Real World —

Building Cryptocurrency Trading Agents

TFRL-Cookbook Cha-CryptoTradingEny
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Chapter 5: Reinforcement Learning in the Real World —
Building Stock/Share Trading Agents
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Chapter 6: Reinforcement Learning in the Real World —
Building Intelligent Agents to Complete Your To-Dos

Click on the link "porttitor". Click on the link "at". Click on the link "at". Click on the link "rhoncus”. Click on the link "erat". Click on the link "libero.".
Ac congue magna dictumst. Commodo vitae massa amet Pellentesque. Eget. Tristique. Arcu pulvinar massa, rhoncus Elementum euismod sed sociis Est id arcu ullamcorper lacus, risus
Ullamcorper feugiat lorem maecenas varius. Fermentum al  Vestibulum felis velit. Commodo  vulputate tristique vestibulum. vilae euismod interdum. Arcu. Leo, lectus laoreet pellentesque tortor
imperdiet. Sed cum in porttitor turpis laoreet. Nisl bibendum egestas tellus. Sit quis ultrices sit  Consectetur. Imperdiet bibendum tincidunt erat consequat enim orci. Quam vel. Ac tortor dictum.
matlis maecenas el gravida quisque turpis amet tellus donec  senectus scelerisque at morbi sagitlis adipiscing in praesent. dictum vestibulum, facilisis Egestas ac. Metus libero,
maecenas aliqguam massa risus. ornare elit mauris. mauris lectus vitae. Neque. Diam tincidunt amet. Etiam tempus. Et rhoncus, massa.
urna.
Setect GORID nd clcl Sebrel.  Selen VapnddP and chok Sulivil.  Select BO0 and dholi Sulvesl Sy yiwBoe: and Chok Subemil.  Select LD and ool Sobl St 20F i ekl Suiberel
wha BUYRE LT3 yr sl ] REX
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Wilpr e ahdE o e
Submit areH e Submit P ELEIAK
oX %] La (2}
%4 z::-um--:.l PN
Subamit
Submit Submit Submit

Click Button Task

Click on the “"Okay" button.
Last reward: -1.00

Last 10 average: -1.00
viverra nam sociis ®
sit nulla nunc: Time left: 3/ 10sec

Slaceral arcy egestas: Episodes done: 85

submit |E | Okay
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Click on the “cancel” button.
Last reward: -1.00

Last 10 average: -0.27
Time left: 10 / 10sec

Episodes done: 5

cancel



Click on the “"Previous™ buttan.
Last reward: 0.84

Last 10 average:
submit Time left: 9 / 10sec

in semper gravida:
Episodes done: 3

Previous
fames eget quis:

no

Last reward: 0.82
Last 10 average:
Time left: -

E.Elisndes done: 7

START

Ertier Pu Uit rmirn ~ru i
el the password "1 TRPT nis
the tewi e and press kg

Usmrrams

Pasyword

1

Logn

Ernder fhe pernams "danne” snd | ERGEr (e wsername "deneen” and | Entes e USemame mace” asd | Eniey the USemame "gnacks” and  [nier & usernanms “haman” and
e pasEwONd “BF o e el | e PASSWOR] “yKwE0" mo e | Mo paiswerd TT0eT o B e passwond "6 o e e the passweord TRE” infn the Sewd

Fokts e fuas, Mg bt sk, ard prevss login saut ket sl ey login ks and peeds bogin Facichs. and press login
LT LPsernames Lairuaerie Lisirname Unerrama
Facssanid ek il Pasiword [TEREC | Pasywoid
[ J [ I 1 |l _ |
Logn Login Login Login Login

Enter the username “nathalie”
and the password "6928q" into Last reward: -1.00
the text fields and press login.
Last 10 average: -1.00

Username Time left: 5/ 10sec
nathalie Episodes done: 3
Password
| ®

Login



Enter the username “annis” and
the password "pCl” into the text
fields and press login.

Username

ann

Password

Login

Enter the username “olin® and the
password "Ky" into the text fields
and press login.

Username

olin

Password

1

Login

Last reward: -1.00
Last 10 average: -1.00
Time left: 4/ 10sec
Episodes done: 5

Last reward: -1.00
Last 10 average: -1.00
Time left: 6/ 10sec
Episodes done: 2

Bock e cheapesd one-way Sighi | Book the shormesn orswry Sgie | Book the shonmest oy Sgit

fepery: M8 noc VWD on DEVESFHOE. | o Telkafide, OO 5 WAS o | o GPT 1 BIL o0 LORAGIA
L1016

Boak Yo Ova-Way Flight

" Book ous One-Way Fight | Book Your Ore-Way Flight

o M Elapet e -wiry Rl the ihoes onemry fghe | B0k the Chaapest one-aay Rghe
froe: LCH o GGG on Vanwtin, AK i Twin Fally, | 1070 WSt Yellowsione, MT 0
ANLEIE. o VEFEIT0IG. Killeen, T o 120400108

l||::'l' ] ||I::'I' J

From | Froim. | [I-I:: T ]
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| |le J

| & | |= 1

Search § Search ; Search




Book the shortest ane-way flight
braer: ABL to: Carlsbad, NM on
11/26/2016,

Last reward: -1.00

Last 10 average: -1.00

Book Your One-Way Flight Time left: 19 | 30sec

|Ambler, AK (ABL) | Episodes done: 1

[ | ‘

Alamagardo, MM -
I {ALM)

Albugquergque, NM
(REQ)

Cartsbad, NM [CNM)

_Bmklhe shortest ane-way
from: MSL to: AGN on ot Last reward: -1.00
110812006,

Last 10 average; -1.00

e e Tu We Th P s

Time left; 19 | 30sec
Episodes done: 2

Book the shortest one-way flight
from: Prudhoe meuf:fa Last reward: -1.00
AK o San Angelo, TX on
12/15/2016. Last 10 average: -1.00
Depart,  2:28 PM -
Thu Dec 15 2016 Time left: 12 | 30sec
Adak Island, AK
(ADK) Episodes done: 4
Arrves:  9:36 AM
Fri Dec 16 2016

Ahilene, TX (ABI)
Duration: 19k &m

Book flight for

»

Find the email by Audrey and
click the star icon to mark it as
important.

Inid.

Cora

o me

Lacus. At sit. Volutpat tellus.
Maecenas commodo, purus
pellentesque tellus duis leo
pulvinar varius.

Reply Forward

Find the email by Coletta and
click the star icon to mark it as

important.

<
Nulla

Evwy
tome

Tortor. Placerat. Egestas
adipiscing. Euismod pretium
nulla pulvinar ac, vulputate.

-

Reply

Find the email by Danice and click Find the email by Gerta and click Find the email by Goldina and
the star icon to mark it as. the star icon to mark it as click the star icon to mark it as
important.

important. important.
Aenean vitae. Aenean. Et elementum.
Bettine Gerta Delores
tome ome wme
Commodo est, aliquet id. Vulputate blandit quam. Et gravida maecenas aliquam

Porta. Sagitiis sed semper.

Congue. Vestibulum.
Viverra maitis.

massa fisus viverra gravida.
Volutpat arcu. Amet sit. EX.

2, MR 3 e I 2 2

Forwarg Reply Forward

Find the email by Alysia and click

the star icon (o mark it as
important.

<
Ornare erat.

Yevelle
tome

Mauris. Lorem aliquet nisi,

nisl. Turpis duis leo id.

o =

Reply Forward

Find the email by Francis
click the star icon to mark
important.

Mollis.

Elvira

w0 me

Vitae blandit volutpat,
Commeoda. Enim, quis id
aliquam. Mauris.

-

Reply Forward




Find the email by Arlina and click
the star icon to mark it as

important.

*
Robbie 3
Quis varius. o
Ac. Est neque, ..

Arlina i
Nibh integer. -
Sem in eleifend..

Hephzibah ol

Quis pulvinar.
Arcu tincidunt ..

Find the email by Kit and click the
star icon to mark it as important.

.
Consequat vel.
Kit
10 me
Vulputate suspendisse.
Sagittis tempor. Sed mi,
sapien. Nulla nullam

Find the email by Audrey and

Last reward: -1.00 N e e et e A A

impaortant.

Last 10 average: -1.00

Time left: 30 / 30sec B
In id.

Episodes done: 1 Cora
ome

Lacus. At sit. Volutpat tellus.
Maecenas commodo, purus
pellentesque tellus duis leo
pukbvinar varius.

-

Reply Forward -

Find the email by Olenka and click
the star icon to mark it as
important.

:
Ultrices quisque.
Olenka
o me

Last reward: -1.00
Last 10 average: -1.00
Time left: 26 | 30sec
Episode® done: 2

Diam nec. Ipsum at.
Consectetur. Eget adipiscing

Last reward: -
Last 10 average: -
Time left: 21 | 20sec

Episodes done: 0

Last reward: 0.88
Last 10 average: -0.20
Time left: 26 | 30sec

Episodes done: 5

faucibus.

D

Reply

Forward -

»

consectetur semper mus

-

Reply Forward

For the user @nec, click on the
"Share via DM" button.

Christa @et - 11h ago

Orei, ultrices consectetur.
3

Branch @nec - 9h ago

Massa, eget id egestas.
0

Salaidh @empus - 11h ago
Aliquam tempor, quam. Et

-

For the user @eget, click on the

Retweet" button. “Retweet” bu

Nielsen @molestie - 1h ago =
Libero urna, sem et cras.

Acosta @dolores - 8h ago
Gravida enim nibh

13 3
Hanson @sed - 17h ago Bond @chas - 2h ago
Tincidunt a. Diam eget et.

g2 3
Campos @blandit - 5h ago Loria @ac - 4h ago
Euismod mauris ornare ¥ | Vehicula pulvinar. Mi.

For the user @lectus, click on the
tton.

-

For the user @volutpat, click on
the “Like" button.

Antoinette @thaddeus - 1h =
ago

Arcu. Diam integer

pel'ﬂnles%

Bertie @fusce - 15h ago
Sit vulputate cras aliguam.
3

Nathalie @renda - 5h ago
Turpis pellentesque id. Enim.

-

For the user @kasie, click on the
“Reply” button.

Lyons @vel - 6h ago =

Fringilla consectetur tortor.

3

Moody @lacus - 9h ago
Cursus velit.

3

Dinnie @kasie - 3h ago

Ut gravida volutpat. v

For the user @karrie, click on the
"Embed Tweet" button.

t3

Evaleen @karrie - Bh ago
Mec, proin. Mi et.

3

Vere @cierra - 17h ago
Ipsum at vel egestas in.

i

Last reward:

-1.00

Last 10 average: -1.00

Time left: 11

[ 15sec

Episodes done: 1

For the user @integer, click on
the “Share via DM" button.

Sib @briana - 9h ago
Integer semper aliquam nibh.
Odio.
3
Rush @integer - 5h ago
Ut diam arcu nulla.
12

Cherie @ashlea - 14h ago
Rhoncus. Vel tempor.



For the user @lobortis, click on
the "Mute" button. Last reward: -1.00

Last 10 average: -1.00

13 Time left: 7 | 15s5ec

Cybil @lobortis - 6h ago

Episodes done: 4
Sagittis ac,. Metus, massa at. pIso

3
. -~ o
Adore @ Share via DM

UL Sceler copy link to Tweet

Embed Tweet
-

For the user @pellentesque, click

on the "Copy link to Tweet" Last reward: -1.00
button.
Last 10 average: -1.00
ago -
Neque duis diam id at. Time left: 4 [ 15sec

Episodes done: 6

Embed Tweet

Mute @ pellentesgue
Block @pellentesque
Report -



Chapter 9: Deploying Deep RL Agents on Multiple Platforms

v actor / 1/ model.savedmodel
v assets
v variables
variables.data-00000-o0f-00002
variables.data-00001-0f-00002
variables.index
saved_model.pb
v critic /1 / model.savedmodel
v assets
v variables
variables.data-00000-o0f-00002
variables.data-00001-0f-00002

variables.index

saved_model.pb

TF APls TF Keras APls tf.lite. TFLiteConverter.from_keras_model(model)
(tf.*) (tf.keras.*) ;

model.save(model_dir)
tf.saved_model.save() or
tf.keras.models.save_model(model, model_dir)

TensorFlow SavedModel file

(saved_model.pb, variables, assets)

model_converter =|tf.lite.TFLiteConverter.from_saved_model(model_dir)

TFLite Converter

model_converter.conver()

TFLite Flatbuffer
(model.tflite)




TFRL-Coshbosh ChO: Table

lennis

> .gradle

> .idea

> app

> gradle

& .gitignore

& build.gradle

® gradle.properties
gradlew

=& gradlew.bat

® local.properties

& settings.gradle



e

Vv app
v src/ main
v assets
v agent
> css
> s
> rsc
<> index.html
> java
> res
N AndroidManifest.xml
i ic_launcher-web.png
& build.gradle
@ proguard-rules.pro
> gradle
€ .gitignore
& build.gradle
® gradle.properties
gradlew
a= gradlew.bat
© local.properties

M settings.gradle

Welcome to Android Studio

Android Studio

\/or ~r / 1
Version 4. 1

& Open an Existing Project
« Get from Version Control

1 Profile or Debug APK
£ Configure «

Get Help ~



® Open File or Project

A O ] S G Hide path
1t-learning-cookbook/src/ch9-cross-platform-deployment/9.2_rl_android app *

logs

rsc

Src
ch1-building-blocks-for-deep-rl
ch1-developing-building-blocks-for-deep-rl
ch2-value-based-policy-gradients-and-actor-critic-m
ch3-deep-rl-agents
ch4-cryptocurrency-trading-agents
ch5-stock-share-trading-agents
ch6-deep-rl-web-assistants
ch7-cloud-deploy-deep-rl-agents
ch8-distributed-training
ch9-cross-platform-deployment

9.1_rl_agent_tflite_deployment

» 2.9.2 rl_android_app

Drag and drop a file into the space above to quickly locate it in the tree

? m Cancel

9.2_rl_android_app - build.gradle (:app)

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

app ¥ [LPixelXLAPI30 ~ p i m 25 Git: v v ©® s 0% Q
g Project ~ € = @& — perties filocal.properties build.gradle (:app) © v a
° . ] . ) ; o
2 =9.2_rl_android_app ~/megasync/projects/pa  You can configure G...Hide the tip Ok, apply suggestion! &
: .gdradle You can use ... Open (Ctrl+Alt+Shift+S) Hide notification ®
.idea
compileSdkVersion 29 %
] app o
g X c
E build defaultConfig { &
; src applicationId "com.tfrlcookbook.rlapp" =
build.gradle minSdkVersion 21 S
7 [a]
s 2 proguard-rules.pro targr..atSdk\.'ersmn 29 g
=] dl versionCode 1 -
S gradie versionName "“1.6"
= » -gitignore } £
v . . s
2 build.gradle buildTypes { =
2 l1gradle.properties release { 3
°f gradlew mlnlnynal?Led false ‘ g
ue proguardFiles getDefaultProguardFile(" =
= gradlew.bat } 2
9 T1local.properties }
[=
2 settings.gradle } 4
o m
= Il External Libraries E
E ™ @
iIETODO  H9:Git B Terminal £ Database Inspector 7 Profiler  “Build = 6:Logcat (QEventLog T Layout!|

IC) Gradle sync finished in 1 s 530 ms (2 minutes ago) 1:1 LF UTF-8 4spaces [master = &



File Edit View Navigate Code Analyze Befactor Run Tools VCS Window Help

app v [LPixelXLAPI30 v b Pl Make Project il m =0 Q

. . Make .
g PF:J:c:l ;ndroid app /e ase: jA _ ‘: Run Generate Sources Gradle Tasks Foodradte tapp) - Iv g
& nee = gasync/projects/ Select Build Variant... Ok, apply suggestion! a
i .gradle ) L ™
. dea Build Bundle(s) / APK(s) » [tS) Hide notification
» app Generate Signed Bundle / APK... o
E build Analyze APK... ' %
o src Deploy Module to App Engine... tfrlcookbook. rlapp" %
build.gradle Edit Build Types... o

5 = proguard-rules.pro Edit Flavors... g'
? gradle Edit Libraries and Dependencies...
%  -gitignore Clean Project K
= build.gradle Refresh Linked C++ Projects &
g {1gradle.properties Rebuild Project 3
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