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Pass all checkpoints before time runs out
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{

Read-Process-Write

"status": "Pod
"azure_storage_url”: [
"https://paiastage.blob. cor

{

.mp4?7se=2023-12-10T0O5%3A38%3

pod-8 finishe

e

WLNGOWS.

net/

records/8f8ef481-911b-432

A48Z2&sp=rwl&sv=2020-10-02&sr=c&si1g=8yMgeWqTokBShbUtrt%28H

Cco(

|. _ |Clq)udl

__main__:<module>:179 - Received message

{"text": "2023-12-08 03:36:45.797 | INFO | __main__:<module>:179 - Received message\n", "record": {"elapsed": {"repr": "23:31:41.221641", "seconds": 84701.221641},
855\", \"code_name\": \"kart3d_ppo_test\"}], \"ws_uri\": \"ws://webservice-websocket-service.default.svc.cluster.local/ws/game_server/room/8f8ef481-911b-432a-aacd-670b
<module>", "level™: {"icon": "@@", "name": "INF0", "no": 20}, "line": 179, "message": "Received message", "module": "transactional_task", "name": "__main__", "process"
2023-12-08 03:36:45.799 | INFO | __main__:process_and_produce:97 - Processing records

{"text": "2023-12-

08 03:36:45.799 | INFO | __main__:process_and_produce:97 - Processing records\n", "record": {"elapsed": {"repr": "23:31:41.223347", "seconds": 84701.223347}, "exce

08 03:36:45.799226+00:00", "timestamp": 1702006605.799226}}}
{'url': 'https://paiastage.blob.core.windows.net/user-102/kart_3d/code-855', 'code_name': 'kart3d_ppo_test'}
Download from azure storage

2023-12-08 ©03:37:07.828 | INFO | pod_creator:run_3d_game_pod_process:45 - Download program successfully

{"text": "2023-12-08 03:37:07.828 | INFO | pod_creator:run_3d_game_pod_process:45 - Download program successfully\n", "record": {"elapsed": {"repr": "23:32:03.2524
3_0"}, "time": {"repr": "2023-12-08 03:37:07.828351+00:00", "timestamp": 1702006627.828351}}}

2023-12-08 03:37:07.864 | INFO | pod creator:run_3d_game_pod_process:64 — Pod created

| pod_creator:run_3d_game_pod_process:64 - Pod created\n", "record": {"elapsed": {"repr": "23:32:03.288854", "seconds": 84
864733+00:00", "timestamp": 1702006627.864733}}}

itor:run_3d_game_pod_process:72 - Pod status changed

| pod_creator:run_3d_game_pod_process:72 - Pod status changed\n", "record": {"elapsed": {"repr": "23:32:03.303222", "secon
: "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "@", "name":
itor:run_3d_game_pod_process:72 - Pod status changed

) | pod_creator:run_3d_game_pod_process:72 - Pod status changed\n", "record": {"elapsed": {"repr": "23:32:03.305382", "secon
‘result : "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "@", "name":

a-aacd-670be3b8f288/video

"type": "game_cmd", 2BH itor:run_3d_game_pod_process:72 - Pod status changed
"data": { | pod_creator:run_3d_game_pod_process:72 - Pod status changed\n", "record": {"elapsed": {"repr": "23:32:03.327594", "secon
"category”: "3D", : "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "M@", "name":
"game_id": 7, » itor:run_3d_game_pod_process:72 - Pod status changed
“game_name”: "kart_3d", B 3 | uwru | pod_creator:run_3d_game_pod_process:72 - Pod status changed\n", "record": {"elapsed": {"repr": "23:32:06.570918", "secon
“room_id": “8f8ef481-911b-432a-aacd-670be3b8f288", ile": {"name": "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "@", "name":
PONO_POVIN {h : | pod_creator:run_3d_game_pod_process:72 — Pod status changed
"is_pickup”: “true”, 7 | INFO | pod_creator:run_3d_game_pod_process:72 - Pod status changed\n", "record": {"elapsed": {"repr": "23:33:41.751391", “secon
_}"“f“" e W ile": {"name": "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "@", "name":
e | pod_creator:run_3d_game_pod_process:72 - Pod status changed
%' . i 3 | INFO | pod_creator:run_3d_game_pod_process:72 - Pod status changed\n", "record": {"elapsed": {"repr": "23:33:42.952358", "secon|
“plugﬁlnnii(.lta : O, 'file": {"name": "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "M@", "name
p;ograms L | pod_creator:run_3d_game_pod_process:76 — Pod finished
S e i R e s o 102/ka code-855" ) ! INFO | pod_creator:run_3d_game_pod_process:76 - Pod finished\n", frecord“: {"elapsed": {"repr": "23:33:42.953§30", "seconds": 8
CRragia ,,_;“'rn_ 3d rml test" ) ’ 'file": {"name": "pod_creator.py", "path": "/app/pod_creator.py"}, "function": "run_3d_game_pod_process", "level": {"icon": "@@", "name
] } total: 4991311
e L M e e i S e s P b re.windows.net/records/8f8ef481-911b-432a-aacd-670be3b8288/video.mp4?se=2023-12-10T05%3A38%3A48Z&sp=rwl&sv=2020-10-02&s r=c&s ig=8yMgeWq|
/8f8ef481-911b-432a-aacd-¢€ e3b8f2887token=ey]@eXA101JKV1Q1LCIhbG¢ ‘,‘T.».‘/T]‘\l )9 il 103 . .
.ey)0b2t1b190eXB1Ijoi YWNjZXNZIiwi ZXhwI joxNzAyMDkyOTUyL CJqdGki0i ISONRKMjA4N2USZDAGMDY ZOTE4M ] re.windows.net/records/8f8ef481-911b-432a-aacd-670be3b81288/result.json?se=2023-12-10T05%3A38%3A48Z&sp=rwl&sv=2020-10-02&sr=c&sig=8yMge
hjZiMSNDJIi0TgzMSIsInVzZX) faWQi0jEwMn® . LP6xrtWX44)8X1nSEESPe3Dz)1q4Rp7g705wY -4zkD8" | pod_creator:run_3d_game_pod_process:121 - Pod deleted
} 3 | INFO | pod_creator:run_3d_game_pod_process:121 - Pod deleted\n", "record": {"elapsed": {"repr": "23:33:44.902553", "seconds": 8
-08 03:38:49.478432+00:00", "timestamp": 1702006729.478432}}}
cueo—1c—vo waiososiwz.wsz | wnaiauAL | __main__:process_and_produce:110 - {"status": "Pod pod-8 finished", "azure_storage_url": ["https://paiastage.blob.core.windows.net
{"text": "2023-12-08 03:38:49.479 | CRITICAL | __main__:process_and_produce:110 - {\"status\": \"Pod pod-8 finished\", \"azure_storage_url\": [\"https://paiastage.blob

02&sr=c&sig=8yMgeWqTokB5hbUt rt%2BH/y81sx2vLDW42YUVPKu%s2Bp6M%3D\"]1 }\n", "record": {"elapsed": {"repr": "23:33:44.903253", "seconds": 84824.903253}, "exception": null, "
02&sr=c&sig=8yMgeWqTokB5hbUt rt%2BH/y81sx2vLDW42YUVPKu%2Bp6M%3D\", \"https://paiastage.blob.core.windows.net/records/8f8ef481-911b-432a-aacd-670be3b8f288/result.json?se
['{"status": "Pod pod-8 finished", "azure_storage_url": ["https://paiastage.blob.core.windows.net/records/8f8ef481-911b-432a-aacd-670be3b8f288/video.mp4?se=2023-12-10T

W LTALED 1 main snrarace and aradiucas128 . Dradiucad racal+ o
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OpenVPN Client

Cloud -> Local Cloud
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Kafka

| I Cloud
| ! Storage
download upload ®
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Application 1

Consumer
Jpgleation 1

Partitions Consumer
Application 2

I

Partition OPFfsets

' "Some___VoJ !

https://blog.cloudflare.com/intelligent-automatic-restarts-for-unhealthy-kafka-consumers/



https://blog.cloudflare.com/intelligent-automatic-restarts-for-unhealthy-kafka-consumers/

Kafka Consumer Group

Reads
Partition 0 \
'/.—»— Consumer 1
Partition 1 —+1 Consumer 2
- - Consumer
Partition 2 ‘ Grou

https://medium.com/@ronnansouza/setting-up-a-kafka-broker-using-docker-creating-a-producer-and-consumer-group-with-multiple-384b724cd324

« offset management
 distinct partition for each consumer


https://medium.com/@ronnansouza/setting-up-a-kafka-broker-using-docker-creating-a-producer-and-consumer-group-with-multiple-384b724cd324

Kafka Transaction

Transactional id

Producer A
Prod ¥
oduce essa
v )
mO m?2 m3 /ZPC
mT C m4
C m5S
C

Data logs

Transaction
Coordinator

|
B Durable

v

init(t.id)

t.id -> ongoing

t.id -> prepare

t.id -> committed

Transaction log

Transa

ctions in Apache Kafka | Confluent



https://www.confluent.io/blog/transactions-apache-kafka/

Kafka Transaction

* Producer

« Establish transaction

 Produce messages
 Consumer

* Level: read committed
e Coordinator

« Unique transactional ID



Kafka Transaction

produce.init_transaction()

producer.begin_transaction()
try:

start _time =

messages = []

time.now()

_message

message = consumer.po

1f not message.error():
messages.append(message)

start_time = time.now()

i1f len(messages) > 0:
results = process_records(messages)

for result in results:
producer.send(result)

topic_partition_list = make_TP_from_msg(message)

producer.send offsets to transaction(topic partition_ Llist)

message = # clear messages

producer.begin_transaction()

except Exception as error:
handle_errors(error, producer, consumer)




Kafka Transaction

Error handling

o iy iR 12 41
T E,
RS
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Kafka Transaction

Error handling

while True:
try:
producer.commit_transaction(10.0)
break
except KafkaException as e:
if e.args[0].retriable():

continue
elif e.args[0].txn_requires_abort():
producer.abort_transaction()
producer.begin_transaction()
rewind consumer offsets...




Kubernetes Watch

] ! Cloud
| | Storage
download upload ®

code & model  game result

N/

® (" Paiagym ) (" paiagym )
task result Creator (RS) pods
(success or failed)—
«— <—
% transactional_
tasks requirement— \_ )
Kafka ®
T pull

paiagym:x.x.x-<game_name>

lo%)

Container Registry




Kubernetes Informer

Informer WorkQueue Control Loop

K:;gesrgrevt:rs Cliet t: List & Watch »  Reflector "~ AddFunc
: ! UpdateFunc
| DeleteFunc V |
Delta FIFO » Sync

[ queue.Get

Indexer 4 diff(object1,
" actual)

L ocal Store
{key: value}

https://gist.github.com/BruceChen7/778b7c683f27da8990d924a0alel182e8



https://gist.github.com/BruceChen7/778b7c683f27da8990d924a0a1e182e8

Kubernetes Informer

Python Informer...

Implement an Informer in python-client #3868

() Open cllicayla



Kubernetes Watch API

Python generator

for event i1n w.stream(api_instance.list_namespaced_pod, namespace=namespace, timeout_seconds=1000):
pod = event['object']

def stream(self, func, *args, **kwargs):
watch_arg = self.get_watch_argument_name(func)
1f 'resource_version' in kwargs:
self.resource_version = kwargs|[ 'resource_ver']

while True:
resp = func(*args, **kwargs)

try:
for line 1n iter_resp_Llines(resp):
1f watch_arg == "watch":
yield event
else:
yleld line

if self._stop:
break



Service-Account bind Role

For monitoring paiagym pod

: (]
: ["pods"]
: ["create", "get", "list", "watch", "delete"]
: : (]
: ["pods/log"]
: ["get", "list", "watch"]



Nvidia Device Plugin

Rendering...

NVIDIA drivers
nvidia-docker or nvidia-container-toolkit
nvidia-container-runtime
e container runtime setting (CRI-O, docker, ...)
K8s Cluster > v1.10
Device plugin helm chart

* nvdp/nvidia-device-plugin



Nvidia Device Plugin

nvdp-nvidia-device-plugin-

fmksc

nvdp-nvidia-device-plugin-

Igr4b

nvdp-nvidia-device-plugin-

gknvw

nvcr.io/nvidia/k8s-device-p
lugin:v0.14.3

nvcr.io/nvidia/k8s-device-p
lugin:v0.14.3

nvcr.io/nvidia/k8s-device-p
lugin:v0.14.3

nvcr.io/nvidia/k8s-device-p
lugin:v0.14.3

nvcr.io/nvidia/k8s-device-p
lugin:v0.14.3

nvcr.io/nvidia/k8s-device-p
lugin:v0.14.3

app.kubernetes.io/instanc
e: nvdp

app.kubernetes.io/name: n
vidia-device-plugin

controller-revision-hash: 7
95f888d68

Show all

app.kubernetes.io/instanc
e: nvdp

app.kubernetes.io/name: n
vidia-device-plugin

controller-revision-hash: 7
95f888d68

Show all

app.kubernetes.io/instanc
e: nvdp

app.kubernetes.io/name: n
vidia-device-plugin

controller-revision-hash: 7
95f888d68

Show all

Running

Running

Running

*l) )




Nvidia Device Plugin



CI/CD

o G itI a b CI test build deploy

run_tests build_and_push deploy_to_k8s

test_kube_connecti...

@ #2383 (EjQAtKbUZ) & 74R 1l Remove runner

 Gitlab Runner in K8s

@ #282 (3czinvtAg) & 741l Remove runner
gitlab-runner-f786454c9-wx2zt

« Helm install

@ #281 (kFo--qT8W) & 741l Remove runner
gitlab-runner-f786454c9-cp52m

o Ru n n e r to ke n @ #280 (EDH2hHk38) & 741l Remove runner

gitlab-runner-684568bd9-dp8wf

@ #279 (67vTr_ty2) & 741l Remove runner
gitlab-runner-798d547796-v5pld



C I / C D Kubernetes cluster
agentk

¢ G |t| a b Ag e n t gRPC bidirectional streaming

» access the K8s cluster q‘,mb
kas
REST API/ gRTPC \ gRPC

N/ !

GitLab RoR Gitaly




CI/CD

« Gitlab Agent

Name Connection status Last contact Version Agent ID Configuration

paia-local ® Connected S minutes ago 16.0.1 1 Default configuration ?



CI/CD

« Gitlab Agent & Gitlab CI

$ kubectl config get-contexts

CURRENT  NAME CLUSTER  AUTHINFO NAMESPACE
paia/mlgame-creator:paia-local gitlab agent:1

$ kubectl config use-context paia/mlgame-creator:paia-local

Switched to context "paia/mlgame-creator:paia-local".

$ kubectl apply -f paia3d/deploy/deployment.yaml

deployment.apps/paia3d-game-creator-deployment configured

$ kubectl rollout restart deployment paia3d-game-creator-deployment -n ml-game-3d

deployment.apps/paia3d-game-creator-deployment restarted
Cleaning up project directory and file based variables

Job succeeded



L ocal K8s Placement

« Ubuntu Linux 22.04.2 LTS
+  HR¥%
« kubelet
« Container Runtime: docker
e Ccgroup drivers: cgroup drivers v2
« CRI: cri-dockerd
« CNI: Flannel
« Placement
« 3 Control Panel + 2 Worker ~ HA K8s (v1.28)



PAIA3D : Unity & Python

» Python Im
NE) Script

o OpenAl Gym BYJ API

O
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Gymize Framework

Signaling (Pairing) Server P

[ WebSocket Server ](

pairing @
(name=env_name)

pairing
(name=env_name)

One can launch Unity application
by passing the file path,
or press "play" in the Unity Editor.

r——wm

Unity 3D (name: env_name) @

one-to-one
- ®
s
launch—p
Python ﬁ —launch 2
(- N
[ env (name: env_name) |
<
[ Bridge
& Gymnasium
-3 PettingZ00
h y

i

Videos and configurations

Data
Storage

\4

[GymEnv

Scene
Environment




REITIE

1

]

PAIAGym

A=

» AITTRIER A TNERLA

i

_ -
e HER Docker AEBH 1T

&/ AL JIZR
RaF MR

A\
)

7]
v

| 7

A

LA

iy




AN £ =10 23 213 4 EA
Y= IZI;':\l Elj ?I% = /£n<:(|:( AR

K mBtaar] MBITEZ IEE
-- S.Y. Chang



nlty EIJQD'T_J%%}?\/ .

III'

T

Fr

Elﬁ

LN

i

O

u/J ﬁ)sz ==

Unlty N ZE Ek = bl
EEHITHEEZ @ Frame * &

EEHH
.
.
.

B3 Hazi— = ffmpeg

= a2l

 FH OnAudioFilterRead #EEY - RE G ERLwav
ﬁai.-é,-.

ffmpeg £ Gymize EBENE=EEEFHNSHF,

JL




Unity o 01o] & (5] ?

. {E£/ ScreenCapture.CaptureScreenshot

o B R4 RenderTexture 1%z - i GPU
o EEMWIEE CPU - #5k Texture2D 18

O EﬁEE tzl:M__[/Jé]lz 7N 3\%_ 7
= Texture2D £ TextureFormat.RGB24

o




GPU BRI =8

N&ZEHET] GPU BIRREA @ 10 —IER B
o falfikzs GPU AEEEEE KR E MR GPU
o Docker P AEEEEFH GPU B
o H CPU Emt=m1E5 GPU - ile
« xvfb 2y 2 xserver-xorg-video-dummy
o FH Replay WEH @ Rk BRSO
« IMEYIFERE GPU B - BE2REAZD - REEH ?
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= Docker #{&H GPU

» FH Docker 7 BEAEMRIH T HE,
. Docker K5 AZE GPU
o EEZLZE NVIDIA Container Toolkit
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« X EZE7E Docker SMNHE
o ZLL Xserver- xorg-video dummy
o Z=7f Docker EEZHIER :
parse_vt_ settings: Cannot open /dev/ttyO
(No such file or directory)

o BesFEEHIFH Volume : /tmp/.X11-unix
ERxN e NE O DB e I E R R =

III'
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« JtAB Xserver-xorg-core &A%t
o XServer-xorg-core BlE1
xserver-xorg-video-dummy 2
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o EBAEHH xserver-xorg-core =
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(EE) no screens found(EE) &&=
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» nvidia-xconfig &7
o EEM=ESILIAZE] NVIDIA R
o FRL AllowEmptylnitialConfiguration
o H Virtual sREEH=S= A/
. %UW:?
o sudo nvidia-xconfig -a --allow-empty-
initial-configuration --virtual=3840x2160
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nvidia-xconfig &€

Section "Screen"
Identifier
[]’ “‘;" 1":,;.,"( }_ (e {‘,‘,‘x.

e

Monitor

DefaultDepth

SubSection
Virtual
Depth
EndSubSection
EndSection
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nvidia-xconfig 52 : F Modes E5%& /] - EFE018

Section "Screen"
Identifier
Device
Hu 1tor
DefaultDepth
Option
SubSection

Depth
Modes
EndSubSection
EndSection

517858.870] (II) NVIDIA(®): Validated MetaModes:
517858.870] (II) NVIDIA(Q): "NULL™

517858.870] (II) NVIDIA(®): Virtual screen size determined to be 640 x 480
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« KEEH

o display.sh

o Ubuntu H#EBEIo]{EA !
= sudo sh display.sh
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