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= * MLOps

Machine Learning(ML) From Devops to MLOPS
— N S MLOps = ML + DEV + OPS
] o e o] opems

Data Preparation

L Re-iterate till satisfactory model performance —

From https://www.twblogs.net/a/5c016050bd9eee7aed33b95d

Develop Operate

Cloud ® Algorithm Training + Testing e Continuous Delivery
Computing ® ETL (Data Pipelines) ® Model Inference

® Continuous Integtation / ® Monitoring and Management
Continuous Deployment
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https://cd.foundation/blog/2020/05/29/mlops-an-introduction/
https://www.twblogs.net/a/5c016050bd9eee7aed33b95d
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(Playful Artificial Intelligence Arena)




What is PAIA?
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https://www.paia-arena.com/
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L

EARSMASE (PAIA)#} %
BIR IES R A AR A T

1 AATR2022E1 B AT ER A, BRREE I ANAL
BOEREEOEESERE, AEFRIENRABESE
bl FiaeR e MEKREBARTHRARAHE -

006 07.8
@ -8

023 386
® 95 » 3‘

ERE- 2orpuasmAummABEnles tERESHE
ZBBHE - FETIFES -

3.EEWNSEMAB Z2MAT % BRIENERMHE
2 EAIREBFS, ILFEERERES), R2021FEH

A

- Plyer
G B EETS AL~ 2B RMEIE, W 2022 F RE DI
pra _N.‘.a,_ HIBR ~ BAR2022EBFUnAIERK ~ 2022F % B 5H bR R 14

el RBBAIENREBANEEH, RHEBEREEE SRS -

~

PickleBacon

P -



PAIAZE FE

B AETRE AEBRR2021ERGEEAEEITED, L TACEaEB2E
20 52 B Y 240 BT 6 8 A 1 (o8 P A JEE VAT -

Ity st
TEEE 2 E/ME IR 2021/01/09 TEEEEE /N 12

EmmAERENEEITEY 2021/03/05 EEHHAER 40

BRI —EmEEII TS 2021/04/11 aEig—g & 11

aREERES —RITIEY 2021/04/17 aREE 9

aREEEMEEIEERTF (¢IFE) 2021/05/08 aRKE 18

BREEHEEF _RIEY 2021/05/08 axREE
HBEEBARBESERETIFY 2021/05/21 R ERE
ERMABFESAME RN TEY 2021/05/28 SEEMABE
SErmmAERcAMEEINITIES 2021/06/25 R LERE
BBEEBARBESERTFS 2021/06/26 R ERE
CEREME IR TS 2021/07/02 B LERE
{oEE & 19 B & 35 Al T3S 2021/07/23 R ERE




PAIAZE FE

B 45 2k (48)
_

REIRRA N E IS A TIEL 2021/07/28 R RR AR P
2021/07/30
SEMAER 7TAMEEINIIES 2021/07/28 EEMHER 40
BEXSAEETTIEINIRE 2021/08/21 AEXIFKX 33
HBRBBARETSHELED 2021/09/25 mLERE 20
AIFRETARRRE 2021/09/26 357 it S 4
AFAKRBBARETARRRE-BE X 2021/10/02 R 5% 128 R[] /)
arAYE/)
EMGEEIEIRE 2021/11/05 SpRE S
it E BEE IS (FIFE) 2021/12/14 R LRE
it E B E I GERS) 2021/12/21 R LRE
ELRABEREMEE 2021/12/23 EEHRELED




PAIAZE FE

By 453K (45 zt:i%%?%ﬁzﬂ?&)f% AESTOMABRERABEEER -
7= () % R I T B B

syl

F=EPTWAZE BEEKRER LTS PIrAV VL) TEEREE/) 9Rx
REEE

02/0210  ®E 1004

IRSE | SBEAIRSE

1ﬂ$%l3%m%ﬁ%EN&Tmnﬁﬁ§F*”“

A

£

| EEATE BA

"4\

- \zmgu l%ﬁﬁﬁuﬁ'

A
ﬁ ams@ul§%4ﬁr£ﬁ?‘!ﬁﬁ\ REE/) - BRI REH)
) GuEL EBEAPEREEOEEBERE
n . tbE Bt 1114E78288(M) ~ 78298(H)
RS | RS EPNANE (WRER G F L B641864%))



https://cat.pro.edu.tw/

Bl - RITEHMEESR

Al B 247




AlERBYE &

OOO

W SAAERENNEGE...

1. ZRBRARBFESEENERET]
2. AFEEHARR SAER B B IREFRIE -
3. \AWBEHBEAIRENEBIEREE -

Rt X b #EREE | BEIREHETFSEAl - MAHBERERKREE



https://www.parenting.com.tw/article/5089562
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docker

Dockerfile Docker Image Docker Container
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docker

Dockerfile Docker Image Docker Container
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Etraining data

Console

> Python program running

PAIA- Desktop EEIZAl modelEZEA

i pyga..

& pyga —~ X
Console

> Python program running
PSRy | (SF0AR=54)FTE¥=0/1(0.0)1P M | (Fq8=5
{'frame_used': 54, 'state': 'FINISH', ‘'attachment’
reset pingpong

AR BT i Y,

[ 2siiess

) 33lmma

() A BERGES;

| mi_play
reeroEkl-1- 1R A_1P

[ UresoERl-1- 28 A_1P.pickle
reeaoEl-1-18 58 A_2P

[ UrEsao k1228 A_2P.pickle
reeaoE k-1 Y 1P

[ WEaER-1- B R H_1P.pickle
reeaoEkl-1- 18R Y 2P

[ WEpER-1-BE 8 _2P pickle
reearEl-2- 1R A_1P

[ UresaoERl-2- 2 A_1P.pickle
reeayEHl-2- 155 A_2P

[ R Ehl-2-BEE A 2P pickle
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https://github.com/PAIA-Playful-AI-Arena/Paia-Desktop
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File Edit View Bookmarks Go Tools Help

1. start.xml A 4 © v © O A /rooyDesktop/test File Edit View Bookmarks Go Tools Help

EiE L A & © v © O A [rootDesktop/test 2

il - . -
Places v Name v Description Siz¢ Places v Name v Description Size Moqmgd
. Teature/.pickie unknown 19.3 KIB 09/02/22

L7 o Ak B Folder ~ featurel.csv CSVdocument  10/4 Home Folder : ——
<= 2 - 5 B model.pickle unknown 117.2 KiB 09/02/22
- F Desktop
88 W Desktop ... featurel.pickle unknown 21/ * targetl.csv CSVdocument  3.3KiB 09/02/22
o . Applications g

iﬁ, ﬁ Applications = feature2.csv CSV document 10. “ = targetl.pickle unknown 4.0 KiB 09/02/22
2 4% _ feature2.pickle unknown 21 _ target2.csv CcSVdocument  3.5KiB 09/02/22
-Eil} _ feature3.csv CSVdocument 11| _ target2.pickle unknown 3.8KiB 09/02/22
sy  feature3.pickle unknown 21| . target3.csv CSV document 3.4 KiB 09/02/22
Fikam ~ feature4.csv CSV document 9] = target3.pickle unknown 3.9KiB 09/02/22
u b foahires.con CSV docuriient 10 = target4.pickle unknown 3.2KiB 09/02/22
| = : 3 t5. csvd t  3.5KiB 09/02/22

MLGame - feature5.pickle unknown 21, i i HENI: iz

~ feature6.csv CSV document 9.9 KiB 09/02/2: V"

29 items Free space: 14.6 GiB (Total: 20.0 GiB)
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export FILES=$(curl -H "Content-Type: application/json" \

-H "Authorization: Bearer ${PAIA DESKTOP TOKEN}" \
-X GET \

https://backend.paia-arena.com/api/vl/shared fileset?token=${FILES TOKEN} |
‘.data.files[]")

» cloud_training@b4d1c1...

.. [# 1. autopy 2022/9/10 = 07:46 Python File 2 KB
EE[EES

[# 2. model training.py 2022/9/10 T4 07:46 Python File 1KB
P test

TEHEEESE

2 | |
=& : You-Cheng

HZFH : cloud_training

EEEMRE : ~
2022-09-08 02:53:03

il
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read -a FILES URL < <(echo $(echo $FILES | jg -r '.file url'))

mkdir /usr/lib/paia-desktop/resources/app.asar.unpacked/library/

mkdir /usr/lib/paia-desktop/resources/app.asar.unpacked/library/${GAME_NAME}

mkdir /usr/lib/paia-

desktop/resources/app.asar.unpacked/library/${GAME_NAME}/cloud training@${FILES_TOKE
N}

cd /usr/lib/paia-
desktop/resources/app.asar.unpacked/library/${GAME_NAME}/cloud training@${FILES_ TOKE

N}

wget -0 1.auto.py ${FILES URL[O]}
wget -0 2.model training.py ${FILES URL[1]}




=EoE et

/usr/lib/paia-desktop/resources/app.asar.unpacked/python/dist/interpreter/interpreter -m
mlgame --nd \

-f 120 -i /usr/lib/paia-
desktop/resources/app.asar.unpacked/library/${GAME_NAME}/cloud training@${FILES TOKEN}/1.auto.
Py \

/usr/lib/paia-desktop/resources/app.asar.unpacked/games/${GAME_NAME} \

--difficulty NORMAL --level 3

/usr/lib/paia-desktop/resources/app.asar.unpacked/python/dist/interpreter/interpreter -m
mlgame --nd \

-f 120 -i /usr/lib/paia-
desktop/resources/app.asar.unpacked/library/${GAME_NAME}/cloud training@${FILES TOKEN}/2.model
_training.py \

/usr/lib/paia-desktop/resources/app.asar.unpacked/games/${GAME_NAME} \

--difficulty NORMAL --level 3
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«  HUSmI_play.pyEimodel.picklefE 2
- model_playing.py t4&%&ml_play.py
» /root/Desktop/test/model.pickle

- ZAPAIAYEEZuser information
« curl -H "Content-Type: application/json" -X POST -d
{"type":"general","account":{"username":"SUSER_NAME","password":"S$USER_PASSWORD"}}!

https://backend.paia-arena.com/api/vl/auth/token

- _EEEZEZcloud storage
» datatime=%(date +"%Y%m%d%HY%M%S")
« az config set extension.use_dynamic_install=yes_without_prompt
« az storage blob directory create --container-name user-xx --directory-path $datatime --account-

name Xxx
» az storage blob upload-batch -s code -d user-xx --destination-path $datatime --accouw

XXX
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&+ .
| Project I
Q. Status
This build requires parameters:
[ Changes version
- Workspace ‘- ‘
@ Build with Parameters aws_token
£ co == [
files_token
G Delete Project ‘ ‘
L Move files token
‘ Search blobs by prefix (case-sensitive) ‘ @ Show deleted objects
Name Modified Access tier Archive status Blob type Size Lease state * rrrr
(] mw
D % l.auto.py 9/13/2022, 4:24:42 PM Hot (Inferred) Block blob 1.22 KiB Available
D [2) 2.model_training.py 9/13/2022, 4:24:42 PM  Hot (Inferred) Block blob 470B Available
D 2 cloud_training.zip 9/13/2022, 42442 PM  Hot (Inferred) Block blob 5.73 KiB Available
D % feature.pickle 9/13/2022, 4:24:42 PM Hot (Inferred) Block blob 2.02 KiB Available
D % model.pickle 9/13/2022, 4:24:42 PM Hot (Inferred) Block blob 13.6 KiB Available

D % target.pickle 9/13/2022, 4:24:42 PM Hot (Inferred) Block blob 510 B Available




AR ERERLEE

» EFTPAIA code database
 curl -H "Content-Type: application/json" \
-H "Authorization: Bearer ${TOKEN}" \
-X POST -d \
{"name":"$datatime","desc":"","type":"PY","files":["SFILES Al","$FIL
ES MODEL"]} https://backend.paia-
arena.com/api/vl/game/${GAME_ID}/code

»
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Jenkins

= e &

1JenkinsiZE#HIKubernetes cluster

b
> L]
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¥
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] |}
' kub '
] |}
. ubernetes .
I ) A
: /_ \ r‘/— nDﬂE 1 \\‘I @ :9} frontend-build i::ys 15hr- 1mo 1day - #61 1 min 33 sec @
] . F O NoX mlgame-buil ays - mo 1 day - min
| ﬁ ! backend servi _@ . MLGame @ {o) Igame-build 11 days - #37 1 mo 1day - #28 2 (53]
ﬁ \ (API) » jo bl:c:;r{;t::;ller @ B! paiscello-stage-frontend 2 days 15 hr - 8 days 16 hr - PR ®
] s #93 #80
—_— p
=] i ! A ’ . 2 days 14 hr - 2 mo 6 days - _
ackend Service ] MLGame 6 @ ‘9‘ paia-cello-stage-webservice e o 2 min 46 sec @
Deploy 1 )
1 Frﬂnt—end J'Db Cﬂntrﬂller @ ﬁ paia-desktop-build 10 days - #66 25 days - #62 13 min @
7> Node 1 (pod 2) o
1 l\\ _/‘l @ Pa E::pd;::::‘p i 10 days - #200 21 days - #198 23 min (3]
]
ﬁ 1 r‘/— node 2 \\'.I @ 0 raia.desktop-build-competition- 10 days - #6 21 days - #4 34 min @
I n
# : Frﬂnt—end MLGEmE O @ 161. paia-k8s-stage-competition- 1mo 21 days - 2 mo 24 days - 55 S e @
ﬁ ' Node 2 » job controller T*  frontend #108 #65
_ ] (pod 3} ({'\, paia-k8s-stage-competition- 1mo 1day - 1mo 1day - .
Ul . 2 min 49 sec @
Frontend [}Em':..!I|I : @ webservice #196 #195
ﬂ ] backend servi '@ MLGame O @ :(:)I paia-k8s-stage-mlgame 11 days - #163 ;.::: Betgpe 21 min @
ﬁ . (AP1) » job controller . -
(Fe; . - — (pod 4) .
1 I
\ \\ _/ \ _.//l A
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Multi-node
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2. Stage : IMNEE Im 1% =
3. Prod : FEIELE

deploy
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Jenkins Pipeline Script

D) K 8s 12tEE (rollout) BFE F# 75 =

stage('Replace k8s image in cluster') {
steps {
withKubeconfig([credentialsid: 'kss-cert-prod’, serverurl: 'https:// |G
sh "kubectl get pods’
h "kubectl patch configmap/webservice-config --type merge patch \'{"data":{"BACKEND VERSION

sh "kubectl set image deployment webservice-deployment webservice=[NNEEEEEEE cbscrvice:${version

wo ey g y 0o
, pVErsiony

[F5]

sh "kubectl rollout status deployment webservice-deployment timeout=240s"
sh "kubectl rollout restart deployment webservice-deployment’
sh "kubectl rollout status deployment webservice-deployment --timeout=240s’
J'-..
} REVISION CHANGE-CAUSE
3 kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice: - -record=true

--record=true
--record=true

2.0.3

] kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.0.4
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.0.4
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.8 --record=true
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.8 --record=true
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.2 --record=true
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.3 --record=true
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.3 --record=true
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.4 --record=true
kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:2.2.4 --record=true

2.2.4 --record=true

kubectl set deployment webservice-deployment webservice=paiaimages.azurecr.io/webservice:




KSSHRIEE

logs 6<%
kubectl logs -f -l app=mlgame

Hello from the pygame community. https://www.pygame.org/contribute.html

{'map_no': {'metavar': '#t@4& % ', 'help': 'set map number for load game scene', 'type': <class 'int'>, 'nargs': '?', 'default': 1, oices': range(1, &), 'name_or_flags': ('—-

p_no',)}, 'time_limit': {'metavar': 'B MM (s)', 'help': 'set the time number of game time limit.', 'type': <class t'>, 'nargs': '?', 'default 30, 'choices': range(1, 601)
‘name_or_flags ('—-time_limit',)}, 'sound': {'metavar': 'BEMF ', 'help’ off' can turn off the sound.", 'type <class 'str' LERH s default': 'on', 'choices': []

on', 'off']l, 'name_or_flags': ('--sound',)}, '()': {'prog 'TankMan', 'usage': 'python MLGame.py [options] %(prog)s [map_nol] [time_limit] [sound] '}, '--version': {'action': 'v¢

sion', 'version': '9.1.0'}}

Error: unrecognized arguments: —--frame_limit 3000

RETURN CODE 2
[Errno 3] No such process
return_code is ©
[x] Done
pygame 2.0.1 (SDL 2.0.14, Python 3.9.13)
Hello from the pygame community. https://www.pygame.org/contribute.html
pygame 2.0.1 (SDL 2.0.14, Python 3.9.13)
Hello from the pygame community. https://www.pygame.org/contribute.html
pygame 2.0.1 (SDL 2.8.14, Python 3.9.13)
Hello from the pygame community. https://www.pygame.org/contribute.html
Initial TankMan 2P ml script
websocket init and connect to wss://stage-backend.paia-arena.com/ws/game_server/room/9a2a4291-6236-402d-b67c-d3a62592d0e7?token=eyJ@eXAi0iJKV1QiLCIhbGci0iJIUZIINiI9.eyJ@b2t1b190¢
B1IjoiYWNjZXNzIiwiZXhwIjoxNjU2NDkOM]jYyLCIqdGk IINDFiNGY2Y3jNINDE@ZTM10WY@YTUYMjVhODYyNzFiNiIsInVzZXJfaWQi0jJ9.xxpIH4hsbXpfénAjMPPs6HAKIWk _MH9y@80V2ubvilo
Initial TankMan 1P ml script
ws_client
player rank score status ball_speed
@ ml_1P 1 3 GAME_PASS (7, =7)
1 ml_2P 2 @ GAME_OVER (7, =27)
< game_result
terminate

RETURN CODE @

[Errno 3] No such process
return_code is @

[x] Done
ivanchious-MacBook-Air:base ivanchiou$ kubectl logs name=mlgame
—bash: Erro: command not found
ivanchious-MacBook-Air:base ivanchiou$ kubectl logs name=mlgame
Error: unrecognized arguments: —-frame_limit 3000
Error: unrecognized arguments: --frame_limit 300
ivanchious-MacBook-Air:base ivanchiou$ kubectl logs name=mlgame
Error: unrecognized arguments: --frame_limit 3000
Error: unrecognized arguments: --frame_limit 300
ivanchious-MacBook-Air:base ivanchiou$ kubectl logs name=mlgame
Error: unrecognized arguments: —--frame_limit 3000
Error: unrecognized arguments: —-frame_limit 300
ivanchious-MacBook-Air:base ivanchiou$ kubectl logs name=mlgame
Error: unrecognized arguments: --frame_limit 3000

or: unrecognized arguments: -—-frame
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