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[[1-6-the-business-case]]

== 1.6 BEZEH
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[[2 1-solution-description]]
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==23 BEERREEERERL

TR (RERGFEIRE) -~ SUEE (FRAINGE®) - BER (D/950) ~ TEE (BXER) —EAREE
NetApp 2RI LETREE - JEHR MLEIKRAIERE -

[[2-4-solution-scope-and-boundaries]]

== 2.4 R P EBENER
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[[2-5-assumptions-and-prerequisites]]
== 2.5 {R=R BRI R4
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[[2-6-business-drivers]]
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== 2.7 [BEFREM
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[[3-2-high-level-solution-architecture]]
== 3.2 BBRRA FRIRE
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[[3-3-component-interaction-diagram]]
== 3.3 IwHFEEE
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== 3.5 BRI

EEZRIRIZEE T ERA UK - SERMITEHGWE—EME— run stamp > EFEEBITFNE
KL~ XCP & ~ A T4 « FERIFERAEYI AR M EIE — R BT o XCP BAYMIEIERTE T 3l Z RIS T
%43 /E > ™ manual_archive_stage BIJRTE StorageGRID ZWHEEEIGEGHESTENHREY

4.NetApp * 5 =F MERERMTTTH

Karthikeyan Nagalingam > NetApp

%) TERRAREFNAE

NetAppStorageGRID 81 S3 AR E NI REM G HEES B

NetApp ONTAP NAS f47F1& / NFS BEFENERSE ; TERRE ZAT > NFS JRIFEH
B XCP TBigER%

NetApp ONTAP S3 EEFRY XCP FIARE kIR T T (4 B A9

NetApp XCP BERESEERZEMSIE ; | S3 7 LustreFS

NetApp FabricPool AEIEH ONTAP NAS ZEFHE NSRRI S RETT
DR URELERA

LustreFS (NetApp 2&HR) BRIIEI BT TIERRR



9%3) FERRAETHNAR

NetApp Console (EF3) ONTAP #1 XCP BRRVIERESIE / vl LRI
ONTAP Snapshot 1REBE: AT/ ONTAP NAS BB EHT BRI MR R RE - BE
BRI R

[[4-1-netapp-xcp-core-value]]
== 4.1 NetApp XCP — #Zi(ME&E
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[[4-2-third-party-and-open-source-technology-components]]

== 4.2 F=HMRIREAMABA S
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== 5.1 &&t/RE
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FeRtm It

[[5-2-stage-design-summary]]
== 5.2 PRI E
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xcp copy destination B&EN XCP B1EM/I4REEN
BRIE

RN 4R EAMYE XCP By (S3/LustreFS) #E1TAIAR 5
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AEE ; EXTEMRERE

g 18 XCP B ERCAE BN ITH ; AIREDEN
XFE[E

BB /iE “write_stage_checkpoint {77 5e A a0 8%
*_small_resume_guard TERE NI T ERE/EEFER

5RiE model training IZBNERAERZOGIIARIEEY ;

inferencing FFTERNISRIETRAERE ; BHIENHE
= XCP & A BLBIRRIE K

[[5-3-configuration-driven-philosophy]]
== 5.3 {HRRERENIES

FRAE ISR ETFRE « 5IEMITAEREERE dag_run.conf 28— S3 # LustreFS Z Rt » {7E Python
#0 Spark Z St » EEISRIZNEE - T Airflow BIERIE R HFRE T RITFIENESE -

[[5-4-storage-architecture-detail]]

== 5.4 {F RIS

REZRER Al £ oEIE D AE A ERGEFTENDE | StorageGRID #FRIRELFEYIH » ONTAP NAS
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[[5-4-1-storage-layout-diagrams]]
=== 541 {#EREHRE
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[[5-4-2-storage-sizing-guidance]]

=== 5.4.2 TR FERIRAEIEE

RIFZDEBNABNREBRBILFAZEE A/ - ONTAP NAS FIEER XCP BRI BRANLL ZHHERPHIT
» ] StorageGRID ZRE X ZEUANRIGEHMFIERE - MEIREEHAELITR » FMATRHLEFEA
P RZERE o
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[[5-4-3-storage-performance-considerations]]

=== 543 #FHHEZTERR

XCP Bl RERHITREE® xcp_copy destination EER & BHEGFYERESIEAR  MARRESET
EREEARINTER —EDE L - HIMTREANERE « KEWITHEINEN /0 BERIGR - FEEF

LustreFS o ¥FSEERA « BEEMEFE 0 BHUMAERERARELTHERAMH LIFEH - 575EEF ONTAP

S3 o ERIPIEIRIL > XCP ERRERE R MR B m AP EBVEIR D BRI —2 o

6.5F NetApp XCP BIREKIISENE

Karthikeyan Nagalingam > NetApp

NetApp XCP £t ONTAP NAS ZEEHEE 2 EEERT GRS B 2 ENZIEFHERE o Aiflow BIITTEIR L EA
XCP EHMNIEAIRIE | xcp _copy destination ZABRITEERE ONTAP S3 8 LustreFS o #=2EG/4R ~ il
AR EAERNE R - U BN RFEBTE RN EL -

[[6-1-why-netapp-xcp]]
== 6.1 Z{T/EEHE NetApp XCP

XCP B—{EF1T ~ ZHITHENEARS|E » TEILZREFEHR NFS 2R ~ ONTAP S3 # LustreFS BRIith - EY
-newid <run stamp> ZFEIEFEREEHEFERTHITRABGHER > AMZEHEEBER  JIGRBAFER T
HAIBERI R o

[[6-2-xcp-preflight-validation-flow]]
== 6.2 XCP TatzEasE 12

FRIR TETE XCP A ZATHIT - EEER:E Airflow BEFILUER SSH #4325 XCP £ > LIKNEREH ONTAP

NAS NFS ZRE& ¥t XCP BE IR o EEMRIENRIRAI REFIERER » BAENGRIFTEERERIIRZA
FLEERRE
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xcp_ preflight_source

SSH connectivily DK?

\'\.
,
\-
\,
no’ iy
k J k4
Exit 1: 55H connection fafle: xcp show NFS_1P

NFS_PATH or parent visible?

7 \
7 '\__‘
na' Wi
¥ ¥
Exit d: source path not visib Preflight passed

[[6-3-xcp-copy-to-s3-command-template]]
== 6.3 XCP 8%l S3 — {5 #4

& "xcp_copy_destination=s3' K » sA{FEFILLEETE o XCP E1{t ONTAP NAS NFS (BB E EFBFEFEHITE
SCRVERL ) WAFHE ARTER ONTAP S3 fEFR@AAISR - 157ER XCP S3 BREIEEE XCP % HiR(HERIM
EER ; A% > HEPEEREIER ‘xcp_s3_training_prefix IREERIFIR M ©

xcp copy -newid <run stamp> \
-s3.profile <xcp s3 profile> \
-s3.endpoint <xcp s3 endpoint> \
<xcp nfs source ip>:<xcp nfs source path> \
s3://<xcp_s3 bucket>/<xcp s3 dest prefix>

#5) : ST ONTAP NAS ERIEEHILE| ONTAP S3 HIGHHTEI
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/usr/src/xcp/linux/xcp copy -newid 20260901 120000 \
-s3.profile ontaps3 \
-s3.endpoint http://10.63.150.161 \
10.63.150.159:/prepnasbucket/example ai pipeline \
s3://trainingbucket/example ai pipeline

AEFER 20260901 120000 fEA XCP {EE# ) o IR TESFRECREN

xcp_s3_training prefix FRTHRHEAIIESE > HIUN
example ai pipeline/formatted/20260901 120000/data/ °

[[6-4-xcp-copy-to-lustrefs-command-template]]
= 6.4 XCP 1885 LustreFS — 1594

& "xcp_copy_destination=lustrefs B » s5FEAUILERIE o XCP SiEEFFAIERMLIEEAT ONTAP NAS KIRES
ZIHEEEHM LustreFS BRI o EMELE EJZ%B'Z\ZEE XCP F# AT F3 » MR LustreFS thpsBat & E s TER|
4R ~ THEARNHESRBY Airflow T{EEREL E o

findmnt -T <xcp lustrefs source path> -o FSTYPE, TARGET -n | grep -E

'""nfs[0-9]* ' # source mount type

findmnt -T <xcp lustrefs dest path> -o FSTYPE,TARGET -n | grep -E '“lustre

! # destination mount type
xcp copy -newid <run stamp> \

file://<xcp lustrefs source path> \
file://<xcp lustrefs dest path>

& © FEEHEIFEY ONTAP NAS BERIEEKE| LustreFS FI4REEE]

findmnt -T /prepnasbucket/example ai pipeline -o FSTYPE,TARGET -n | grep

-E '""nfs[0-9]* '
findmnt -T /mnt/lustre/client -o FSTYPE, TARGET -n | grep

-E '""“lustre '

/usr/src/xcp/linux/xcp copy -newid 20260901 120000 \
file:///prepnasbucket/example ai pipeline \
file:///mnt/lustre/client

EMME findmnt 15 EEERSHGRIRERFEREEEEE Nrs &8 >0 BIMEEREEB Lustrers &
#EF xcp FHEE oA “xcp lustrefs tralnlng subpath=example ai pipeline’ FI#REE

*/mnt/lustre/client/example_ai_pipeline/formatted/20260901_120000/data/’ F4&H ST EEHIE K} o

[[6-5-xcp-destination-decision-flow]]
== 6.5 XCP BRIHREIRTZ

HERER R —EHI TR ER S BN el R E 5 2 B ARG AREEENER 1K o 34E "s3'1#A ONTAP S3 ¥+ B Ay > 8¢

EEE lustrefs A FITIERZR AR BRI - THSREEFEEBERNKRE » BREREREUEEERENE
B2 TS o
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s3——  Copy to NetApp ONTAP 53  ——  model_training reads $3

/-J

o

xcp_copy_destination

—~— f ! |

T
lustrefs—  Copy to LustreFS mount

b-| model_training reads Lustre
[[6-6-xcp-failure-handling-and-guardrails]]
== 6.6 XCP & EE B PA £

B S AERRM B R IRB MRS E TR - REEI M LEENEE » BREARENRERE
ONTAP NAS # LustreFS $<# > M S3 538 B FHERFE(E7E ONTAP S3 #3E4 XCP BRI A A o

AREE 1T

ARZHEM “xcp_copy_destination (& FEaRREEAERRE 2 aiERZE

LustreFS S5&REER ERAGERRERY ; EXTERBAIELL

SSH #ILELR EEREERZ AT > FERIEREUANE 1 REY

NFS BEFRaTR EEER 2R > FEIER AN 2 R

TR/ XCP S3 588 E R (1R S3 #1X) model training/artifact [F4 5| 2EFE=
ValueError

7.20BZRE

Karthikeyan Nagalingam > NetApp

FEHER T ETZEHRCMENERIEERE - ZHSERMMARARELR o LLEPER Airflow 17851 XCP &
BT B  FRSEMIE T EREE StorageGRID ~ ONTAP NAS LUK EEER ONTAP S3 BX LustreFS 3l
LRE R o

[[7-1-reference-infrastructure-requirements]]

== 7.1 SEERERER

TR R/ NI E BN AR o RIBFUENZEGS I BMAITTEE R Airflow FHAVRE ; &
XCP F M EErILA7ZEX ONTAP NAS NFS EEHAFTER M Z & » LIBR R NERAARER o LustreFS 15
HERTE XCP A0 Airflow worker FEBEBHEERRVIEE o

%) &R

Airflow 314 CPU/ECIERE A= K/)\FEIRIE Spark 2% Python &8
OEITHRE

XCP Fif% 4BERTFEY NFS/Lustre #1 NetApp ONTAP S3 iEh

LustreFS 3B i j*: BEEA HAUHEY o 28T XCP EH4H Airflow 1%

[[7 1-1-reference-validation-environment]]
===7.1.1 2FEFIRE
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UTRIEAEEAARENESNEERERE - ER

THEEMI R AESTLAVRERS » MIFEEIRIZNRIRER ; TRLY

BIRIEEERIEE Volume ~ T1THE ~ RE ~ MIETIRBEFRENRKEETES ~ I « EESENRENRR -

/=
EEMER

ONTAP 1EA A #FRE
M RETFRE
SBEREERE
FEERe

[[7-2-software-version-matrix]]

== 7.2 REBIRAHERE

2ETERIEES

—&[ARES » i 256 GB :21EEE 64 B CPU &0\l
10 GbE ##3

—5& NetApp A800 %#47% » Fcf 48 58 1.8 TB [ElREEERE
—%& NetApp StorageGRID SG5864 FEFREEE
—EFCH LustreFS BY NetApp E2812 R47

Kubernetes + Apache Airflow + Apache Airbyte - B3 fi
2f Apache Spark ~ NetApp XCP #1 LustreFS

I B RIERE R BRI E R TIEERENES o 5FE(R Airflow #1 Python IRIZE B S EMIRMEENEY
#HZ o Spark - Delta Lake # Iceberg BEFH > 2HBTE "data_prep A Spark EHARK S HENRISE G

AEE o

/4L
Apache Airflow

Python

boto3
scikit-learn
PySpark (F)
NetApp XCP

[[7-3-network-requirements]]

== 7.3 MR EXR

KRS

2.xX

3.11

RHMIEERR

RATEERR

AR Delta 3.2.0 / Iceberg 1.5.2 SI{TREEREH
ZHEERIREHE > Flm

/usr/src/xcp/linux/xcp

ELEME B RERE - FAEMABRTRI R - BREERFEHIAR S3 ASHIRAEER HTTPS

; MRIHEEREATERH HTTPS EiZig > FHERER
Lustre FA R ImAYELR o

Pz

Airflow — ONTAP S3

Airflow — XCP 1%

XCP Fi% — NFS &R

XCP F1% — LustreFS

XCP % — ONTAP S3 (S3 #Ex)

[[7-4-deployment-notes]]
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REEEE

HTTPS/HTTP (443/80 3% EH3T)
SSH (22)

NFS (2049)

Lustre F R imiEiEie
HTTPS/HTTP



== 7.4 R EREA

ZE ) 8 58 | 1R1FETS

SSH B4R E 5 7E Airflow 4R ssh default @ BBEEIFIE 22 L
XCP A BIE > ARSI SSH SIBIEMR (600) o

ARFE A B EIE A8 “tools/airflow_ctl.sh 1 2B E FN A EHA RS B IR A A4
Airflow BEF223F0 Web {ERR24EsniEHER o

REE PR R TTRE RS ~ AP N FIFZENEIRFTZTE Airflow

Connections - Variables 3§ secrets & * A =B
£ “dag_run.conf /i o

BREBER TR DRSSO TIERTIER - MUERHER
ERSES DAG HIEEH R o

[[7 -5-installation-and-prerequisites]]
== 7.5 LZEERIRIEMG

INEIERT EENRIEPEE « REMHITA NetApp Al BRI EIRISFIBNERZRLS R - CEARTE
HITES DAG ZAIRTE Airflow TE@BVRIEAR ~ ZRABATH] TAZ6M o

[[7-5-1-prerequisites]]
===7.5.1 FoiRIGMH

LRFRSER > FHEZSEREIHTSUTREEK

* Linux fEE A% > RYIF2E Ubuntu 22.04/24.04 5§ RHEL 8+ ©

* B Python 3.11 Y% pip » venv EAJAMNEETH -

© I FBERE Git» AREEBIIRESIE o

* Apache Airflow 2.x EBEIEZE Y Python E#HEIRIE ©

* 1 Airflow 1% NetApp XCP F1#a7 SSH 77HY ©

* 1t Airflow F# %! StorageGRID ~ ONTAP NAS F13EE R ONTAP S3 T LustreFS B RUMBVAERRELR ©
© ARBER - EREERERNHERTREREE S3 ARMIRETFE ©

* B UNRMER spark ZEFERRE 0 BIFEE Java HITHEERFN Spark 3.x ©

* M I #EH table format=delta 3 table format=iceberg FFHY Delta Lake £ Iceberg HIITIEERE
o

* R ¥ xcp_copy destination=lustrefs FfHY Lustre I P umEEE, o

[[7-5-2-software-package-acquisition-and-repository-access]]

=== 7.5.2 RS EMH IS EHFEFR

LENSIERASENEREEN - BEE DAG ~ BEISTHEEEM M » 55518 ng-data-mobility-in-ai-
pipeline@netapp.com H#4& NetApp Al & Data Mobility TFZEEX o

ESFEVEIR > 1¢ GitHub T#Ek Clone EEZKFEIBRTER &S :

# Example GitHub clone

19


mailto:ng-data-mobility-in-ai-pipeline@netapp.com
mailto:ng-data-mobility-in-ai-pipeline@netapp.com

mkdir -p /opt/netapp-ai
cd /opt/netapp-ai

git clone https://github.com/<your-org>/<your-repo>.git
cd <your-repo>

git checkout main
ls -la

YNRIEEAETE /opt/netapp-ai/<your-repo>"TF Clone T f#fF/E » sAitex LIFBEMERE - AR FTES—EEZ

[[7-5-3-create-the-python-environment]]
===7.5.3 £1[ Python IRIE

B —EHEANERCIRIR - W2 Airflow FIEEIRISHIEA KM
export REPO ROOT=/opt/netapp-ai/<your-repo>
cd "SREPO_ ROOT"

python3 -m venv "SREPO ROOT/.venv"
source "S$REPO ROOT/.venv/bin/activate"

python -m pip install --upgrade pip setuptools wheel
pip install "apache-airflow>=2.8,<3.0" boto3 scikit-learn

N ER Spark BYZEMEF] Lakehouse FTAET » 5547

ERIERES

pip install pyspark==3.5.%*
pip install delta-spark==3.2.0
pip install apache-iceberg==1.5.2

s5{HEF Spark M1 TP ERFIFZ EIRIEF T IENBYIE SRR < B EBAARHEAD Spark ~ Delta # Iceberg 425 ©

[[7-5-4-configure-airflow-and-the-repository]]
===7.5.4 %7€ Airflow FfEZE

¢ Clone BYfFER B % > #1481E Airflow RAEBERIERE » WESEE DAG 122 H Airflow B8R ©
export AIRFLOW_HOME="$REPO_ROOT/.airflow"

export AIRFLOW CORE__DAGS FOLDER="$REPO ROOT"
export AIRFLOW CORE__LOAD EXAMPLES=False

alirflow db init

airflow dags list | grep -E

"example ai pipeline|example ai pipeline sklearn"

20



THFEE = EREEHREAEN Airflow ABREIEZEH DAG < IRFFEE S BN AE LR EREIENEIES
B > SBIERZIE IR ENHEZ S Web EARES > MAZFENIFAY Airflow °

# Start the Airflow scheduler and webserver with the deployment's service
manager.

# or, if using the standard commands:

# airflow scheduler

# airflow webserver

[[7-5-5-required-connectivity-and-secret-configuration]]
===7.5.5 N EREBLREALEHERS

ERITEERREZA] > SFEBUTEIRAE Airflow FEH7FER
* StorageGRID [FIAE Rl S3 ifHZh o
* ONTAP NAS FREEEHEFRInES
* ONTAP S3 BfZimE4{AIEF xcp copy destination=s3°

* LustreFS 2 &5 xcp copy destination=lustrefs °

* 3548 SSH £/ “ssh_default SAERERY SSH ZE#RAY XCP X -

i RRE TP E Airflow 4R « BHEIRERIRT > AR HEERAZ shell EE5CEREL DAG 2TUHEH - £iE%E
BREHITZA > REMBNEFNEE « WWRATIREZLE o

[[7-5-6-verify-the-installation]]
===7.5.6 BRE L

rm

E Airflow HF285#] DAG IETE#1T > BEAIERREAINT L MEE ML A ARRIERR - AR REMI

airflow dags list
airflow tasks list example ai pipeline sklearn

YNRLEEIERE > DAG BZTFTER Airflow 7 » I YT E R #FEIR B 8P AVE TS < BT "CONF_JSON'5&
BIRYEIT o

./trigger and wait ai pipeline sklearn.sh
EIt - IRIRCEFIFETS 8 P avHR S AR e PR E S R o

PN
8.4HRERZE
Karthikeyan Nagalingam > NetApp

MRS E I 7 G ERHRE ~ Bkl - XCP BE1E - Sk ~ IEIMERERIHITREER 2 - ONTAP NAS
FEETERFERTFINERIE XCP ZBMERE - URMHIRMEATENY - FAIREECERT » EEESZE
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RDMA MU EXBR IS BT & TR R SR T KES > tha] LUB B RIS R ERERERITER -

PR ST T A3 "dag_run.conf 24 » A¥E—{E DAG IRBTRINACRAL « SHR3(% (7B
Bt ~ PERBIFIRAEHEE - EREFNR TIERERMBNSHENE - JREERHREE Aiflow Connections 3
R > S IHIRIEIEE AR > M 2RBERME -

[[8-1-ingestion-parameters]]
== 8.1 IREX2 ¥

FFELLE R ERBEMRTE LHBEUES] o s3 direct EREEREEEHETDREN StorageGRID RIAE R
i, RETTEEEEER IR T AR » A= E Airbyte 1 NiFi 587 ©

2¥ B WIE gt #451

ingestion tool s3 direct R EEERELR "s3 direct"

airbyte api url = {£[R Airbyte Airbyte APl if2% "http://airby
te:8000"

airbyte connect i {£R Airbyte Airbyte #4% ID  "connection-

ion id 123"

airbyte api tok " #2F Bearer #EfY "<TOKEN>"

en

airbyte timeout 30 A Airbyte 8FF 60

_secs

nifi api url = {£FR NiFi NiFi API ImEh "http://nifi:
8080"

nifi process gr = &R NiFi NiFi f2=8$48 "abcl23"

oup id

nifi timeout se 30 A NiFi ¥ 60

cs

[[8-2-data-preparation-parameters]]

== 8.2 BRI EHFESH

LR TIERIFREERER - FRIEENE L - MARRNERITS © s3_raw * 2HI5H2 StorageGRID »
MREBERM s3 formatted * 2HAMA AR R ATERIE « HENTHHNENHAFERN ONTAP NAS
HF& o

[545 StorageGRID / EZEIFRIE R ONTAP NAS {#7F1@ :

& StorageGRID #1 ONTAP NAS ##ZEERREN S3 A RFBHFEIUREE > FRE DRI MZEE

£ o BARIREIRETR D ERBNRINNTFERERNRERAEA
2 ARk faat 5l
s3_raw bucket ai-raw-data StorageGRID [RIG#IA "bucketl"

HEE

22



2¥ A% HHut #0451

s3 raw prefix example ai pipeline/raw StorageGRID Ri1aE R "example ai pipeli
A& ne/raw"

s3 raw_endpoint ur % F38# StorageGRID S3 im® "http://10.63.150.

1 62:10444"

s3 raw access_key HEHE FaEeiE "<KEY>"

id

s3 raw secret acce HEHE Fais "<SECRET>"

ss_key

s3 raw region aws_region JRUIREIE "us-east-1"

s3 formatted bucke ai-formatted-data ONTAP NAS ##&%FH) "prepnasbucket™

t Bkl L #ER

s3 formatted prefi example ai pipeline/for ONTAP NAS FEERIEE "example ai pipeli

x matted FIEIER ne/formatted"

s3 formatted endpo &A% ONTAP NAS #7748 S3 "http://10.63.150.

int url Ui 159"

s3_formatted acces B ONTAP NAS f#FR7E "<KEY>"

s _key id v

s3 formatted secre %A ONTAP NAS #1ZI%1% "<SECRET>"

t access key BEIR

—R%fF | s3_endpoint url’ s3 access key id’ s3 secret access_key’
s3 session_ token’ s3 verify’ aws region’ aws_access key 1id’ aws_ secret access key
’ aws_session token®°

BIAERE .

TEFBRMERYIHRREREEE AR CSV BA ; BRI » ZTFETERER StorageGRID [RIGATER FFRRF &
IR RASF ©

2% AR it o431
s3_tabular object BEjiRZE CSV #rYEErREYR ["raw/demo/a.csv"]
keys

s3 _tabular object f BE—FAT CSV i# "raw/demo/a.csv"
key

i

JEIE Python BISEITREMAIAM AR > SUEE Spark BT HRTVER  REMEREFAIERMERANES
HIFIGR ~ BRsE EEAIEIREE o

28 fam 41
transformation eng python python 3 spark "spark"
ine
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2% Fam et
spark required false BAMIEEIZR true
table format none nonel/deltaliceberg "delta"
table format requi false MNRERXATTH Bk  true
red B

sample count FrB% 1T78RH| (<0=288) 14400
seed 7 B]EIRAEEF 11
Spark :

B EEEAR transformation _engine=spark © ©f%H| Spark 2FKE ~ BRDE  FFREPES
T2 Delta Lake Bf Iceberg #iTREERFRKIL o

2¥ Tz it 41

spark submit bin spark-submit Spark Zi#EITEZE "/opt/spark/bin/sp
ark-submit"

spark master local[*] Spark master "local[*]"

spark driver memor 4g ERENFERECIEER = "gg"

Yy

spark_executor mem 4g HITREIBRERE "8g"

ory

spark timeout secs 900/7200 KR (0= BE=H) 0

spark delta packag Delta 3.2.0 Delta HIITREEREH "io.delta:delta-

es spark 2.12:3.2.0"

spark iceberg pack Iceberg 1.5.2 |ceberg #MITREEREM  "org.apache.iceber

ages g:iceberg-spark-
runtime-

3.5 2.12:1.5.2"

spark_iceberg cata local Iceberg BEx$atH "local"
log

[[8-3-xcp-and-training-destination-parameters]]

== 8.3 XCP 3%k B Yt 284

fEFALER¥4E "enable_xcp=true ZKE&:5E ONTAP NAS NFS Z&JE ~ MEAY XCP FH#s 2 (e Al TE o
*xcp_copy_destination’ BIEHI3cH42S | ©EEIE T ONTAP S3 435 ERE D LustreFS 435 ERE » B T & RpE
EEFRAERNEEDE o

2¥ EE WAE HEA ol
enable xcp false 2 BAMN XCP BB XCP A true

xcp_ copy destin s3 A s3 8 lustrefs "lustrefs"
ation
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W

#

xcp _nfs source
ip

xcp nfs source  /prepnasbucket/exa

10.63.150.159

64 R fE

XCP FE%i&E NFS fafRSS IP

XCP FESIGE NFS BHIRE

eyl

"10.63.150.15
9"

"/prepnasbuck

path mple ai pipeline et/example ai
_pipeline"
ssh user root A XCP F# SSH "root"
fERE
ssh_host 10.63.150.178 A XCP E#fisit  "10.63.150.17

S3 BRYMth (& “xcp_copy_destination=s3 R4 1H)

8"

fE£5t¥ ONTAP S3 FlIRRTEIRMIELRTE - REBHEEDEER T XCP MER T R BEFIUEERN

ONTAP S3 A4S

W

#

xcp_ s3 endpoint

xcp_s3 bucket

xcp_s3 dest prefix

xcp s3 training pr
efix

xcp s3 profile
xcp_s3 profiles

xcp_s3 access_key
id

xcp_s3 secret acce
ss_key

XCp_s3 region

TEex fht
a3 XCP S3 gk

# XCP BRyt#EE

example ai pipeline HRIMIATLER
xcp s3 dest prefix FIISRIFZRAILR

ontaps3 BE&VEERRERE
E ERSRRRE

B ERNRHERARE

aws_region XCP S3 &3

LustreFS Byt (E “xcp_copy_destination=lustrefs B5 2% 1H)

&% LustreFS FIER 1SR itiELte

A —]
X iE ©

ITHREUPRELR) Airflow TEEFRTZEY o

2

xcp_lustrefs sourc
e path

xcp lustrefs dest
path

fask fiait

/prepnasbucket/example XCP #AKE

ai pipeline

/mnt/lustre/client LustreFS L& BHih

)

"http://10.63.150.
161"

"trainingbucket"

"example ai pipeli
nell

"example ali pipeli
nell

"ontaps3"
{"ontaps3": {..}}

"<KEY>"

"<SECRET>"

"us-east-1"

HIRAN B Ryt R ETE XCP 1% E BRI #2E ; BRVMIE A r]

il

"/prepnasbucket/ex
ample ai pipeline"

"/mnt/lustre/clien
t"

25



W

#

xcp lustrefs train
ing subpath

xcp lustrefs newid

XFHRIBITA -

FER ft
xcp_s3_dest_prefix K& THHIRFEE

data_prep HITEIC XCP {EEH# AN

il

"example ai pipeli

ne

"20260901 120000"

BLEIRIRIER] XCP BRAMMREIZEXFE L - FHREEIIRER | ILUSAEHELR » UERXFHAL

JAZRBETER XCP BRI o

W

#

xcp_ text allow loc
al fallback

XCcp_text base key

xcp text finetune
key

xcp text infer key

[[8-4-model-training-parameters]]

== 8.4 IREIRS &

e
&rsE
=

W
s

enable xcp

xcp copy destinatio
n

sample count

seed

ARk faat
true SAFFAENFEER

BE PARNERXFUE
BE) PARNMEXFUE

B%) BRI F I E

FE:% it
false 51E XCP Szt 3KiR
s3 EEREDE

FRBES SRR Z<PRE!
7 B]EIRAYTHE

5l

false

"../text base.json"

/text finetune.Jjso
n"

/text infer.json"

TE FARCEIEAM Y XCP RATHIZRIR ~ FREIGIAR Volume M (RFFRIEERIERNIER o B XCP & » slI4R
SBHUETE R ONTAP S3 8¢ LustreFS 73f& » Wik EAR T34 [EI4ER BRI

)

true

"lustrefs"

14400

11

EEWM | regression model.bin’ text vectorizer.bin’ text classifier.bin’

train metrics.json?®°

[[8-5-fine-tuning-parameters]]

== 8.5 A2 #

MEEBE ERIEER XCP Bt EEXFTHAR(E - HREENEEREREE » WEREHHRERN
DERSRREFTE - BT RIFLARIKIFERERN » SFHFRFHE XCP RELERGR—2 -

S

enable xcp
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2 A% HHut &4
xcp copy destinati s3 HEETHIE/ Bt "lustrefs"

on

JHFE © text vectorizer.bin’ text classifier.bin’ text finetune.json?® BEXE
text classifier tuned.bin’ fine tune metrics.json?®

[[8-6-inference-parameters]]
== 8.6 w2 K

BEARSIERCEENIRD B ELEREBEERNTINEHE - ERENEHRREFEBHTARMEIE D BINHEIES
FEARNRLE > FRAT—EE -

28 fasz fait )
infer all splits false BDill4R/EEsE/HRmDE]  true
infer all text false FIDERMUFIMRIE  true

JH#E | regression model.bin’ text vectorizer.bin’ text classifier tuned.bin° E4% :

tabular predictions.csv’ text predictions.json?®

[[8-7-checkpoint-parameters]]
== 8.7 BB Y

BEMRENIHER model_training ° BERERESSRILIIMRTTRHECE: « sCERREFAE « EERBH
REARN » UNBENTEESRENEREAEUHIE TAEIRER

2 R EaeRCll

checkpoint enabled true BYRIGEELEZRENT true

checkpoint store local local 3% "formatted s3"
formatted s3

checkpoint upload warn warn 3 fail "fail"

fail mode

training checkpoin off off/lverify only/res "resume if exists"

t reuse mode ume if exists

checkpoint reuse m of f MEBHEEHRI% "verify only"

ode

[[8-8-manual-archive-parameters]]

== 8.8 FERIESH

fEFRILLB¥4ART BR A StorageGRID E71E » 75! B RUMIEFEFIRE » WIEIZEEIER, o FTER
‘manual_archive_stage #ZEHIRFERE » UKFIEERTEE S EEIRK MRS RE

28 AR WAE gt &1
manual archive false A~ ENFBERE true
enabled
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W

#

manual archive
stage

manual archive
bucket

manual archive
prefix

manual archive
endpoint

manual archive
profile

manual archive
profiles

manual archive
include xcp inp
uts

manual archive
cleanup raw

n
KX

inferencing

archivalbucket

ai-models

sgdlocal
i

Y

false

false

R fE

T EREREAM T &

Ligdll
"model traini
ng "

‘model_training
AR OEIRT

&

‘inferencing” FBH?
TEERE

RARARE RERTR

A ERTERIRR

ZFRB5] BB1E S3 imkh

"archivalbuck
et"

"ai-models"

"http://10.63
.150.62:10444

g "sgdlocal"

53 {"sgdlocal":

{..}}

A B XCPE#AER true

TEERIEH

T EERBERAE  true
[RIGERI B

All% : “fabricpool_archive_*'#FFFTE ‘manual_archive_* 2 o

[[8-8-1-manual-archive-stage-decision]]

8.8.1 FHNERIEMSERR

‘route++ ++manual++ ++archive++ ++stage’ BXLIEEER pac MITHREE
‘manual++ ++archive++ ++stage’ —R o FEEIRTE 7 ERIEEIFEIT » URMERME LBE

StorageGRID FERERE - BEYGHER

"s3://++<t+manual++ ++archive++ +tbucket++>++/++<++manual++ ++archive++ ++
prefix++>++/++<t++stage++>++/++<++run++ ++stamp++>++/° ZFoe

manual archive stag ERiERFME

e {8

model training

28

TEER

model training; A%

AR

B ERERI Al

regression model.bi
n,

text vectorizer.bin,
text classifier.bin,
train metrics.json

e et

RE P ERIVEEERE
&=/|EER1E Volume » Bi7E
BB ZAIRBIRERS



manual archive stag ERiERFME EERIERIR am EZAR
e {8

inferencing (F85%) £ “fine_tuning #0 FfiB model training {REERBEEFNTEZER
‘inferencing SeRi#& RNt ERMNTERIERE

text classifier tun
ed.bin®

fine tune metrics.j
son *

tabular predictions
.csv I

text predictions.js
on

MIAEIEWTES % > #PFERTE manual archive include xcp inputs=true AEFELREERIE XCP qul
ﬁﬁm]\ﬁ#%i BB A © 527 manual archive enabled=false ABGARET(E » MAEENRNE:R
i

[[8-9-complete-sample-configuration]]
== 8.9 SEREEOFIAHRS

It B E R E EEE A BRI MERS - SESAIIRRFBE IR StorageGRID H > MEFFHIER
BRA ONTAP NAS {&#171 o saiafr 848 ~ InRafiik ~ BEERA ﬁﬂ%&%ﬂ ENERIEE R B RIRIEREY
B o BB EERENFEERIEZRER "CONF_JSON'H ; 55558 Airflow E4R - SR EBIRKRTE
Effe

[[8-9-1-xcp-to-lustrefs-with-spark-and-delta-lake]]
=== 8.9.1 XCP %/ LustreFS ¥&H&c Spark #[ Delta Lake

FRLLEZEHSEHFETIHNEBTSMEE LustreFS 1882 1/0 « EEEEE s3_raw prefix FHFMBRIEHERY
MIRISIEEE > TEEFHARIE A Delta A& > 3l E R EREE ONTAP NAS EEERHEFE » WEHIET
gﬁ"]?&uﬁﬂ:-n%% °

"ingestion tool": "s3 direct",

"s3 raw bucket": "bucketl",

"s3 raw prefix": "example ai pipeline/raw",
's3 formatted bucket": "prepnasbucket",

"s3 formatted prefix": "example ai pipeline/formatted",

"enable xcp": true,

"xcp copy destination": "lustrefs",

"xcp nfs source ip": "10.63.150.159",

"xcp nfs source path": "/prepnasbucket/example ai pipeline",

"xcp lustrefs source path": "/prepnasbucket/example ai pipeline",
"xcp lustrefs dest path": "/mnt/lustre/client",

"xcp lustrefs training subpath": "example ai pipeline",

"xcp text allow local fallback": false,

"transformation engine": "spark",
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"spark required": true,

"table format": "delta",
"table format required": true,
"spark driver memory": "8g",
"spark executor memory": "8g",
"spark timeout secs": 0,
"sample count": 14400,

"seed": 11,

"infer all splits": true,

"infer all text": true,
"checkpoint enabled": true,
"checkpoint store": "formatted s3",

"training checkpoint reuse mode": "off",

"manual archive enabled": true,

"manual archive stage": "inferencing",
"manual archive bucket": "archivalbucket",
"manual archive prefix": "ai-models",
"manual archive profile": "sgdlocal",

"manual archive cleanup raw": true

[[8-9-2-no-xcp-with-python-preparation]]
=== 8.9.2 # Python BJ XCP %1%

ERILER AR BIREERINEEF - ZEHEIEREAAM Python 51 » TiHMEREREHREHNARERS
FIABE mERTE ; XCP ~ Spark ~ RIEIET ~ RERMBEEREAMFREIEFFA -

"ingestion tool": "s3 direct",

"s3 raw bucket": "bucketl",

"s3 raw prefix": "example ai pipeline/raw",
"s3 formatted bucket": "prepnasbucket",

"s3 formatted prefix": "example ai pipeline/formatted",
"enable xcp": false,

"transformation engine": "python",

"table format": "none",

"sample count": 200,

"seed": 11,

"checkpoint enabled": false,

"manual archive enabled": false
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[[8-9-3-python-preparation-with-two-explicit-input-files]]
=== 8.9.3 LA MEERMEH AHE1EST Python %

T HMEE AR StorageGRID CSV #){4-Eg-8 @ ER 1S » FHEMAILH MR -

s3_tabular_object keys BEABEBRBIERRR ; XFRANSEREZREAE FTHTERAMLE

"ingestion tool": "s3 direct",
"s3 raw bucket": "bucketl",
"s3 raw prefix": "example ai pipeline/raw",

"s3 tabular object keys": [
"example ai pipeline/raw/tabular part Ol.csv",
"example ai pipeline/raw/tabular part 02.csv"
1,
"s3 formatted bucket": "prepnasbucket",
"s3 formatted prefix": "example ai pipeline/formatted",
"enable xcp": false,
"transformation engine": "python",
"table format": "none",
"sample count": 200,
"seed": 11,

"manual archive enabled": false

[[8-9-4-python-preparation-with-automatic-all-file-discovery]]

=== 8.9.4 Python ZEHBEFEIERER

HB& s3 tabular object keys'#M “s3 tabular object key’ LUERIE StorageGRID RiREI4x FHIE

ER SR RERE o LLEHAERRER Python 2E#3

"s3 raw bucket": "bucketl",

"s3 raw prefix": "example ai pipeline/raw",

"s3 formatted bucket": "prepnasbucket",

"s3 formatted prefix": "example ai pipeline/formatted",
"enable xcp": false,

"transformation engine": "python",
"table format": "none",

"sample count": 0,

"seed": 11,

"manual archive enabled": false

sample_count: 0 AREHRZEFERERABER AN - RELEEBNETERRIAFEANT -

EHFTARRIETIRESIRERIR -
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[[8-9-5-xcp-to-ontap-s3-with-python-preparation]]
=== 8.9.5 {# 1 Python Zf&#& XCP B ZE ONTAP S3

EEBEFHERLEN ONTAP NAS NFS FEHERE] ONTAP S3 HlI4RF#7FA8E » sAEFLLARRE o ARBLFI4R ~ 1
AEE RS EIBRE—(E ONTAP S3 BRI AIRIEI B3 M o

"s3 raw bucket": "bucketl",

"s3 raw prefix": "example ai pipeline/raw",

"s3 formatted bucket": "prepnasbucket",

"s3 formatted prefix": "example ai pipeline/formatted",
"enable xcp": true,

"xcp copy destination": "s3",

"xcp nfs source ip": "10.63.150.159",

"xcp nfs source path": "/prepnasbucket/example ai pipeline",
"xcp s3 endpoint": "https://ontap-s3.example.com",

"xcp s3 bucket": "trainingbucket",

"xcp s3 dest prefix": "example ai pipeline",

"xcp s3 training prefix": "example ai pipeline",

"xcp s3 profile": "ontaps3",

"transformation engine": "python",

"table format": "none",

"sample count": 14400,

"seed": 11,

"checkpoint enabled": true,

"checkpoint store": "formatted s3",

"manual archive enabled": true,

"manual archive stage": "model training",
"manual archive bucket": "archivalbucket",
"manual archive profile": "storagegrid-archive"

[[8-9-6-xcp-to-ontap-s3-with-spark-and-iceberg]]
=== 8.9.6 XCP % ONTAP S3  $&fc Spark #0 Iceberg

ERILAHRERI B IR AU - (£ Iceberg REIH > Win§ ONTAP S3 fEAIERFRIIGRE R o & Spark 8¢
lceberg HLEARERR > IRHPITHAKMMAZIRME » 51§ spark_required’ H

‘table format required ERIEF true°

"s3 raw bucket": "bucketl",

"s3 raw prefix": "example ai pipeline/raw",

"s3 formatted bucket": "prepnasbucket",

"s3 formatted prefix": "example ai pipeline/formatted",
"enable xcp": true,

"xcp copy destination": "s3",
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"xcp nfs source ip": "10.63.150.159",

"xcp nfs source path": "/prepnasbucket/example ai pipeline",
"xcp s3 bucket": "trainingbucket",

"xcp s3 dest prefix": "example ai pipeline",

"xcp s3 profile": "ontaps3",

"transformation engine": "spark",

"spark required": true,

"table format": "iceberg",

"table format required": true,

"spark driver memory": "8g",

"spark executor memory": "8g",

"spark timeout secs": 0,

"sample count": O,

"seed": 11,

"manual archive enabled": true,

"manual archive stage": "inferencing",

"manual archive bucket": "archivalbucket",
"manual archive profile": "storagegrid-archive"

[[8-9-7-scenario-selection-summary]]

=== 8.9.7 [BIREEZEME

18 XCP BHRyith ZFL|E REER B A EEE ERIEPEER

8.9.1 LustreFS WAE =R FRrEEIFEZ=MFE inferencing
£

8.9.2 i Python i

Féﬁ ERRNE BEER

=

8.9.3 o Python " MERENIEZ BEA

8.94 = Python = FRIEEBIRERNE B8
E-3

8.9.5 ONTAP S3 Python g FREBRZRIE model traini
ES ng

8.9.6 ONTAP S3 WiE Iceberg FRrEEIFxZEMFE inferencing
=z

A=

[[8-9-8-execution-walkthroughs]]

=== 8.9.8 MITMIZEAR

% Airflow TEEHITEBI o MEEFIETHEELEM—H ‘manual__<UTC timestamp>"#11T ID » ZE#/F5ERL » WiTE
MATRMEaR FHE LI F AR AURS o T7 SR AARREURESEAIEAMERAY "CONF_JSON="$(python3 - <<'PY"
LR o ERITEMZA » AR ZERIRDREMSIEMN Airflow EIRELR « XCP R EEHEFERTEN
b7 "CONF_JSON'[RiI A IFEZRIHTFE - inkd « BRI EAEHRIHS o

BRI NBTES iceberg © B7EMA icerberg » ZEATZIE o
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FRE#EZE « Spark * Iceberg ~ XCP = ONTAP S3 > i@ BB EABIFMNERl S3 5 HEREHRE :

CONF_JSON="$ (python3 - <<'PY'

import json

print (json.dumps ({
"ingestion tool": "s3 direct",
"enable xcp": True,
"xcp copy destination": "s3",
"xcp text allow local fallback": True,

"s3 raw bucket": "bucketl",
"s3 raw prefix": "example ai pipeline/raw",
"s3 raw_endpoint url": "https://storagegrid.example.com",

"s3 raw region": "us-east-1",

"s3 formatted bucket": "prepnasbucket",

"s3 formatted prefix": "example ai pipeline/formatted",

"s3 formatted endpoint url": "https://ontap-nas.example.com",
"s3 formatted region": "us-east-1",

"xcp nfs source ip": "10.63.150.159",

"xcp nfs source path": "/prepnasbucket/example ai pipeline",
"xcp s3 endpoint": "https://ontap-s3.example.com",

"xcp s3 bucket": "trainingbucket",

"xcp s3 dest prefix": "example aili pipeline",

"xcp s3 training prefix": "example ai pipeline",

"xcp s3 profile": "ontaps3",

"transformation engine": "spark",
"spark required": True,

"table format": "iceberg",
"table format required": True,
"sample count": O,

"seed": 11,

"spark driver memory": "8g",
"spark executor memory": "8g",
"spark timeout secs": 0,
"infer all splits": True,
"infer all text": True,

"checkpoint enabled": True,

"checkpoint store": "formatted s3",
"manual archive enabled": True,

"manual archive stage": "inferencing",
"manual archive bucket": "archivalbucket",
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"manual archive prefix": "ai-models",
"manual archive profile": "sgdlocal",
"manual archive endpoint": "https://storagegrid.example.com",
"manual archive cleanup raw": True,
"manual archive include xcp inputs": True,
}, separators=(",", ":")))
PY
)
CONF_JSON="$CONF_JSON" AIRFLOW_BIN=./.venv/bin/airflow INGESTION_ TOOL
=s3 direct \
./trigger and wait ai pipeline sklearn.sh

FRrE+HEZE « Spark * Iceberg * XCP = LustreFS i@ TR EEFIFAER S3 « HREERE :

CONF_ JSON="S$ (python3 - <<'PY'

import json

print (json.dumps ({
"ingestion tool": "s3 direct",
"enable xcp": True,

"xcp copy destination": "lustrefs",
"ssh user": "root",
"ssh host": "10.63.150.178",

"xcp text allow local fallback": True,

"s3 raw bucket": "bucketl",

"s3 raw prefix": "example ai pipeline/raw",

"s3 raw_endpoint url": "https://storagegrid.example.com",
"s3 raw region": "us-east-1",

"s3 formatted bucket": "prepnasbucket",
"s3 formatted prefix": "example ai pipeline/formatted",
"s3 formatted endpoint url": "https://ontap-nas.example.com",

"s3 formatted region": "us-east-1",

"xcp nfs source ip": "10.63.150.159",

"xcp nfs source path": "/prepnasbucket/example ai pipeline",

"xcp lustrefs source path": "/prepnasbucket/example ai pipeline",
"xcp lustrefs dest path": "/mnt/lustre/client",

"xcp lustrefs training subpath": "example ai pipeline",

"transformation engine": "spark",
"spark required": True,

"table format": "iceberg",

"table format required": True,

35



"sample count": 0,

"seed": 11,

"spark driver memory": "8g",
"spark executor memory": "8g",
"spark timeout secs": 0,
"infer all splits": True,
"infer all text": True,

"checkpoint enabled": True,

"checkpoint store": "formatted s3",
"manual archive enabled": True,
"manual archive stage": "inferencing",
"manual archive bucket": "archivalbucket",
"manual archive prefix": "ai-models"
"manual archive profile": "sgdlocal",
"manual archive endpoint": "https://storagegrid.example.com",
"manual archive cleanup raw": True,
"manual archive include xcp inputs": True,
}, separators=(",", ":")))

PY

)"

AIRFLOW BIN=./.venv/bin/airflow INGESTION TOOL=s3 direct \
./trigger and wait ai pipeline sklearn.sh

¥5C ONTAP S3 3 > 55E7E CONF_JsoN HEIEIEMZEM xcp s3 profile % > LEH
FEER Airflow BIBMMBHETE R BT H B ENTEER o B LustreFS 81 » ZIEEKT
xcp s3 profiles HFE > EANMREEEFZHENT ONTAP S3 38 E K o TEEm1EZFIF > 5

1TRIR XCP 1%

53538 Airflow &

A E TR BTE R StorageGRID [RIAEH} « ONTAP NAS HEE RIS ERHER - ﬁ’ﬁé’EﬁFﬁEﬂlﬁ

JSON ° &k s3 tabular object keys i sample count BRES 0 BEKRBEIEERF
WIER I ERRA T ANERY) o

Python > R XCP » 1885 :

CONF JSON='{"s3 raw bucket":"bucketl","s3 raw prefix":"example a

/raw","s3 tabular object keys":["example ai pipeline/raw/tabular
sv","example ai pipeline/raw/tabular part 02.csv"],"s3 formatted

prepnasbucket", "s3 formatted prefix":"example ai pipeline/format
le xcp":false,"transformation engine":"python","table format":"n
le count":200, "manual archive enabled":false}' \

./trigger and wait ai pipeline sklearn.sh

Spark * Delta Lake * XCP % LustreFS :

CONF JSON='{"enable xcp":true,"xcp copy destination":"lustrefs",
ource ip":"10.63.150.159","xcp nfs source path":"/prepnasbucket/
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_pipeline","xcp lustrefs source path":"/prepnasbucket/example ai pipeline"
,"xcp_ lustrefs dest path":"/mnt/lustre/client","xcp lustrefs training subp
ath":"example ai pipeline","transformation engine":"spark","spark required
":true, "table format":"delta","table format required":true, "sample count":
14400, "manual archive enabled":true,"manual archive stage":"inferencing"}'

\

./trigger and wait ai pipeline sklearn.sh

Spark ~ Iceberg * XCP | ONTAP S3 :

CONF JSON='{"enable xcp":true,"xcp copy destination":"s3","xcp nfs source
ip":"10.63.150.159", "xcp nfs source path":"/prepnasbucket/example ai pipel
ine","xcp s3 bucket":"trainingbucket", "xcp s3 dest prefix":"example ai pip
eline","xcp s3 profile":"ontaps3","transformation engine":"spark", "spark r
equired":true, "table format":"iceberg","table format required":true,"sampl
e count":0, "manual archive enabled":true, "manual archive stage":"inferenci
ng"}' \

./trigger and wait ai pipeline sklearn.sh

TEHIT XCP 21 > sB5CERERER ONTAP NAS NFS BRIEIU R XCP % B R AITZENREST o MITRINE
» BETERZEHH [data prep] effective config“ [xcp copy] effective config:®

[model training] effective config M [manual archive] > LAFEERFREES|E ~ BASEE ~ BRYMAN
ERIEPEES o

9.1 (ke

Karthikeyan Nagalingam > NetApp

FEFRER BT » BIE - FH0HE  JIBRINIE - BERS « SERRNEBERRE - 555 8 BiFRVERRS
% > AJ7EASH ~ ONTAP S3 # LustreFS FIMRIEN T IU—2E S NEFERBEHEE o

[[9-1-execution-walkthrough]]
== 9.1 PITRIZET

518 “trigger_and_wait_ai_pipeline_sklearn.sh*f£f "CONF_JSON B & &fH 2 —N#IT - ZIsSHBIRT—E
W—amZNFEBIT > FHERAEEEIRIERE » WESREARSENEAMTIENAEBFES - SEET
ETERIENRF AR 22 “effective_config 508% » LAEIRFE RTLUERE S MERVARRS » MAVEERBIRXNENEE -

[[9-2-monitoring-and-observability]]

== 0.2 BRIEMABAIE

1£ Airflow Ul 2§ CLI FAE512E DAG #REE » M EEAH 4T ID run_stamp’ Bl o guard ECERZFY grep WH
: " [data prep] effective config>™ [model training] effective config™ [xcp copy]
effective config M [checkpoint] resume summary ° BEESLEIEH » UEEEESRHPITHERG|E -
EER XCP BRYh « SRR ERLEEERRE ©
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[[9-3-troubleshooting-quick-reference]]

== 0.3 HIEHHRIRESE

ERILFRRE RTFRERAS 2 IETHR: - TEANITZA > AAFARRESNERE ; MRKEEE
AR EEEANIRRMER @ KEERBREHE

JEAR REFEPS FRRF 2

Could not resolve XCP S3 JER/HEER xcp_s3_profile I EsE R EIE LB E AR R
credentials xcp_s3 profiles

no readable Lustre source  LustreFS R# & iER A findmnt -T
directory xcp lustrefs dest path /mnt/lustre/client -o

FSTYPE, TARGET -n ERsSiEZEA
ETY  IERERYERTE

Missing required text R84 S3 FigRER/ X F JSON £f# text base.json’
dataset files text finetune.json’
text infer.json

TRIRAG SRR 1 SSH A& E58 “ssh_default Z4RH] T 1/E R
&
TAtGAE RS 2 NFS BR1EREH/ARIR f5F “xcp show <ip>ERzHEEH

[[9-4-checkpoint-operations]]

== 9.4 IRERL(EE

EEREEHEBERAR model training®° HIE

training checkpoint reuse mode=resume if exists UERFERAEVNETHINGESR » MLBEE
EAERIGR > EEAR “verify only REGERBRBENRMADHE o THRAIEERRE > iBEIlGEA -~ 48
BHFRIATHEEEER > FRFEAEERFER (off) °

[[9-5-manual-archive-operations]]

== 0.5 FENERIEIRIF

72|/H&E manual archive enabled=true W3 #E ‘manual archive stage ° E/RIEERTEIIRLLH
BB MR R B (ERF » 558 model training ; BERENEC I RETENR > BFEA
inferencing ° & ‘model_training’ AT E1EERIE D X 2 BEEETHRMNMER ; ERETERIEERE
B o B2sE A HITEECHY StorageGRID RIE R FHY LE » WEE "[manual_archive] FTEREERIIECER ~ ¢
BREEN L EE 3 -

[[9-6-scaling-guidance]]
== 9.6 #ERIE5|

RIEEIA Volume FARFZE AR EZFEE sample count ™ spark driver memory *

spark_executor memory Ml ‘spark timeout secs° BFFRABMREAREERARIEEER » ARE
StorageGRID » ONTAP NAS ~ XCP fliEENFIR D EAE EHNBSEMEIEER » B sample_count=0"3&
TERITHT

[[9-7-backup-and-recovery]]
== 9.7 P EIRIE

5 ONTAP Snapshot IRER$:FiTFIEDR:€ ONTAP NAS TREIRERHATER - HRGHETHINRERERER
StorageGRID fREMREBRA ; BIEEFHRREELLE » FRERRTEMRTHRE - BRELEHREFREBR
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IR R B RS AE T

10.2E25 & - Easg Al

Karthikeyan Nagalingam > NetApp

KEHRE

» LB « EREIARERPERIEERNEFEEENMEETH

M 7 2221 Al FEREPIERIERIEN - DURBRERER T HERIGERE S MIRREFIEEE

EE o BaREPAERNREEE M « &/ VEREFIER - pEREENEFEENMGREFESFRA > FEE
R EEsE st EMETR EH

[[10-1
==10.

-security-considerations]]

1 L2258

T2 HEr R S E T ENEEERTINNE » RRMREEZPIEN MR © $#1¥ StorageGRID [RIFE
¥l ONTAP NAS FEREEIBE ] « BEERY XCP BRIMA] StorageGRID 718 » s5ERDIRIREERIEER o
MEZMEERRE > WHEFIAIEZHETEE DAG T3 - 570 shell EECE#HZIb ©

& 15

song HHEIE

BamhavER

A

...... R E

B L

[[10-2-
== 10.

%ﬁ sa hEse J EIRREMATR

validation-and-testing]]

2 ERsaAAlE

Léi
B Airflow ZAR/ ST EIRRER | BR7E
“dag_run.conf A& A BNEFRESC

fEFARSFE TLS B9 S3 im3 ; 7ERIEMIBE R N ERME
B9 NFS/Lustre {5

RiIEAE (StorageGRID &4 ~ ONTAP NAS ?EJEEE
Bl « XCP BERh - StorageGRID 57#E) #& S3 523
BRI EERE RPTRREER

WL RS HER BN EMRERN ; REEE<
F/shell FESESCE- 1R 73 BURNE M

RESHEFETE - REMTHNRIEBERINGER
BB

EITAEHRE - HEEE - EHBEENSERERBETIIERIFER - SER

AR E RANRMNIRIEPRIIT - FRABERKRA Airflow DAG §38% > WA T aotri b MEFEREEE
E’JIET:E % o

[[10-2-

1-functional-routing-validation]]

=== 10.2.1 TEERR A EE:H

AR B IS & 55 E "enable xcp=true' BFAYimE i EIA] TR A o

=

12 EEsR B2 - XCP BEE ~ EEI%R -

lustrefs) °

MERTNHER B B R EAEER XCP BRI (s3 B

e : | = A == xcp_copy destination="s3" # xcp_copy destination="lustrefs" fEEET
DAG #{T o I#& 7 XCom #ith} ~ effective-config SRR FEIZRBAIE o

* B&

° 7f “data_prep & > IV EAIRE D L

=AY/
I:l.u.£\|:|

NFEZEEHZE ONTAP NAS EFHBERER
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“<xcp_prefix>/formatted/<run_stamp>/data/" F °

° 1£ xcp_copy # » ZEFEFHNENECSEHREIETR XCP BRth » LUBR T REREES o
° f£model training A RBIARK xcr BHMEA > MEERSR

("regression model.bin’ text vectorizer.bin’ text classifier.bin?
train metrics.json) BIEEM[E] <xcp prefix>/formatted/<run_ stamp>/artifacts/ °

° {f fine tuning H > BEEME(L3F/ SEFIEMHN xcr BRMERIL > KBZFTAE » LEHEMH

o) "text classifier tuned.bin’ # "fine tune metrics.json?®

° £ “inferencing’ § > sAREBMNNFTHESNN EEEOFERMN M E63317E XCP BRHMEIR » UESETE
Al o

[[10-2-2-local-fallback-and-non-xcp-execution-validation]]
=== 10.2.2 A<M EERHIE XCP $1TERE

IR &I 5 (F A XCP BR B e R R EMR1E1T/(enable_xcp=false) ©
* BR U RAEREEEA RN EGE R REEEMEF > MHEFE SSH 4R - =ik XCP £ XCP
song SIHREME ©
* AR | BB EHRTEHIT enable xcp=false » MfEATERAY SR o
* BRsEAER
° XCP FEBMEATFEZ 246

°model training™ fine tuning # inferencing BN HERGTFINER BR80T » WA
‘E’*W‘ﬁ}ﬁnn °

BEGE{ZF XCP % » k34 XCP S3 25 Bk 2178 SSH FaiiitR

[[10-2-3-performance-and-tier-comparison-ontap-s3-vs-lustrefs]]
===10.2.3 WAL D ELLE (ONTAP S3 £ LustreFS)

IEAIEEIETE ONTAP S3 #fH{HTF A LustreFS FATIZRRME Z MY 1/0 JEIE ~ SRAAUTAAMNIREEE
E o

* *B1Z : *215%A LustreFS BY E 258137 HE ONTAP S3 {EFHE4RE A ONTAP AFF/AFX BURKAELFE o

* AERER  REREERERN (14,400+ 7 > ZHERXF/RBEA) NERERRRERE  JIREREHA
SR > LU T35/ {158 o

* BRREER

° *LustreFS 3[& : *EARELFIGRERR > EERKROITHAER > FEHFEGERGERER » EEMRBSIESR
2~ GPU BERFTIlR TFER &AVIRIREE o

° ONTAP S3 [ : {RMSRESEBEMENSIHEEE » FEMATENE « BEFIRNERRR#ERE
MREERE > MEFTAFIRAERAGEE -

[[10-2-4-failure-recovery-and-training-checkpoint-validation]]

=== 10.2.4 HEWRIEN ARG E 2EER S
IR I ERsE #E PR E R “model_training RIS E B IIRIE R 4% o
o *BiE . BRI HEIARINIE et EE N R S BT B TRV 4RETT » WELEEIESTE » BIRFRIFIHTEEM o
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* RlERAR -
a. £/ checkpoint enabled=true 0 checkpoint store="formatted s3" BIT T 1H8RE -
b. f§5F “training_checkpoint_reuse_mode="resume _if exists" 18 T {FE[EN EFIT ©
c. BRIE “verify_only' #1 “off E¥EFEREL ©

* BRREMER

° BRET resume if exists’ H S3/LustreFS FFEARHIBERL JSON + FREZ O T4 >
model training IZBALURTE RESUMED FROM CHECKPOINT iBHY » M3E#% [checkpoint]
resume summary: decision=RESUMED FROM CHECKPOINT °

Tiff fine tuning M inferencing BINBIRERENMERTH o
° B verify only RER > MG GEEIHESHET > MAGBER

[[10-2-5-scalability-and-multi-file-dataset-validation]]
===10.2.5 FERMESIERER EEEE

RS T IR EEARE « SEERRBNXFERE LRETS -
* *BR L HESTEEBERIERE ~ Spark EHA5|E#1T » LUK Lakehouse RIBIETLZIR (delta M iceberg
) o
* AlEURAR ¢

a. ¥} StorageGRID [RIAR1AR FHIEH1E CSV/Parquet #EZET T ERHEEMIZEHE TIE (s3 raw prefix
) o

b. R T FAAMIEZEERE s3 tabular object keys HlEBIZERIERNE
EE ( ‘sample count=0) ©

C. {#f PySpark $&E¢ "table_format="delta" # "table_format="iceberg™ F{TZEM LT 1F °
* BREEAER
° Spark 2RI EFRBIIMIRE - £ « DENLAETUET KBS EHRBERIE -
° BENRTRERMAR LA AERIERM CSV/Parquet ¥ > FIRFRBERIERIZEY) o
° 1DteE:ltJaﬁ;_nge 1 Iceberg RIFIET S B IEFERILWEML tables/ 2T » FHHEA G IRR L EER T,

[[10 -2-6-example-customer-evaluation-workflow-sizing-assumptions-and-validation-metrics]]

===10.2.6 FFFMELIERIZEN « MIERRMERETE
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