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5 Iguazio B9 MLRun &i&
TR-4834 . { NetApp #1 Iguazio for MLRun Ei&)

Rick Huang , David Arnette , NetApp Marcelo LitovskY , Iguazio

AN BT [ NetApp ONTAP Al , NetApp Al #Z%JF &, NetApp Cloud Volumes
B4EH Iguazio FIERIZETF A8 MLRun EBRIFMAERE. F(MERARE Nercio TARSE 2
IhEE, Kubernetes 7k A%%, NetApp Cloud Volumes , NetApp Snapshot &7,
Grafana 5821k, A Iguazio FF& EHEMARS, BFHERIIRLHIEEIE, LSRN
LREPERN, FAIEERL T Iguazio #1 NetApp AR, FIEREH=iHSLIFIRAVIR R ZRE
, BUREHIFEF EIEThEE,

SEMFEOTFERNBRENRSFES (ML) MATEE (Al) REE)IFAEE L, B2, RHE Google

BURRSR, BIERIFERERT ~80% BIBSEREAFMNAERERES S E I N ARRFESERHANMIEIRTT, W
TR AUML TOERPIREF &R EGFIR.

Because Model Development is

Just the First Step

< abe g% M g

alifill
| | | } f =
Develop & Test
Locally Package Scale-out Tune Instrument  Automate
Dependencies Load-balance Parallelism Monitoring CI'CD
Parameters Data partitions GPU support Logging Workflows
Run scripts Model distribution Query tuning Versioning Rolling upgrades
Build AutoML Caching Security A/B testing
Weeks Il Months |
with one data scientist with a large team of developers,
or developer scientists, data engineers and DevOps

TERFEIE AML IR, BES/ 2T REWAH. B Devops BEEREXTMHINEN, LM
EE, BHEY IRENRITREMNOTIE, HPEIEAMLIRE. BT RIBIR AIML SEER LS RA
WS, FE LU TFABALFIR:
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* AREMFAXRFE (IDE)
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EERBEPH, HIIBTRT NetApp 5 Iguazio Z BN EEXRIUNMAIEE B LIHREIF AIML BB L, X
LR LUINIRERE AML N FRZFER iR E,

BRZAX
IR PR R B BRI SRR 2 F R,

s HIEREREER EMER B SIERN T AEME,
BRI RINEE TR R A X REREME,
* DevOps Ti2MEEFATEEHMN A/ML MNAIEFEREIE CI/ICD &,

* W SAPREEREIE IR AUML NAERF. (/TR T NetApp M Iguazio sMAIFEENXEAB AT AT
Kl SHE.

fRIRT Z=RR

HEARR T S8R AML N RTEFRYES . FMIMBIERIF K IR, EXESEBIBURINEMIER
BFrRHARTZ R, #ZF TR, BITETAEIBTEEEFHRNIMF, ZEERBRENE, HHTHEZEE
Kubeflow o AT SeRENER, HTREEBS NetApp Cloud Volumes 5£0%, LAEREIEMRAES], W TEFR
o



Experiment
Tracking

T~

Model
Deployment

ba?ereli?éiker Data load Data Data prep
images simulation Snapshot and exploration
]

. Cloud Volumes ONTAP

Training

N~

-\/

R AELA
NetApp #EiR

NetApp BB & = HIEEETHBINE T, NetApp RIELERESTHIERS, AIEMMREIFREFRNA
REPMEEEE, MERBFHEE, NetApp SENEEUHETF, WTEXEUFTIRBEIERNSERHEEE,
D AZ PR, (BHEEARRRIHAHMLLIZERES.

NetApp ONTAP Al

NetApp ONTAP Al B NVIDIA DGX Z&4:H NetApp CHBSNGEFERMESZR, oJaSEtEesuEm, Hmmw
MB&RIZ OB R BB LN, HIFHERE. ©RIT ALRET —MEY, JREUTRSE

* HERRITE R
* SRR RITEAEE
* ZREFMIRNF, TET R

* RRIMEREF S S IR — R FITFHEIEIR NetApp ONTAP Al 1IR{ERE & Bt 2eifit, HPEHE NVIDIA
DGX-1, — petaflop & Al 241 NVIDIA Mellanox SERELIRMAI A, T1%— Al TIEfRAZE, @bl
%#hu'r% ROl , EAHEARREP, FHiTiE ONTAP Al 5—4> DGX-1 F1—> NetApp AFF A800 FfE R FisE
GFH. TEERTUIISIEFREAR DGX-1 Z4tHY ONTAP Al #aFh,
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NetApp Al iZ%F&

f&B) NetApp Al ITHIF &, Er]UEBRARFT D LIE Al #1 ML B97BEE, 1ZF A riRENRSHaIY B, &
LBVERE I R T KRV EIB R BB M. Al 1551 mfR AR5 =4 Kubernetes 1 Kubeflow 5 NetApp SZ3FHIEIEMN
REEMIFHER,. Kubernetes BiEAT=REBEMNITUAMERRRHTES, AIEMTEAENAYT BEME
%, Kubeflow B@—RFFENBFEST R, BB ESIEMIPE, FEF LA REEEIEEERIEE RN E 2RI
ERIFETIE, NetApp Z#FHY Data Fabric AIIRET S LLVEUE T B AIZE MY, MERENSIET BT EE
MiBE R OB =#HITiIRR, AR AREE MLRun B {EA NetApp Al I545I1F 48, TERERT

Kubernetes SEE¥EIE0 H, EAIUEEFAENEEHSERRNmR. HiTE NFS kA MEEZE

Kubernetes 5£8%, TEIE/R 7T ERIIEHIKAMSE, HH "NetApp Trident" IRERFAEEZIFNEUESIED

ap,
BEo

4 Kubernetes Clusters

% kubernetes

https://3.20.111.39:6443 I v1.15.5 @ 19.07.1 O
Cluster Endpoint Cluster Version Trident Version @ Working Environments

% kubernetes
https://172.31.14.31:6443 I v1.15.5 @ 19.07.1 1
E Cluster Endpoint Cluster Version Trident Version @ Working Environments


https://www.netapp.com/us/media/ds-netapp-project-trident.pdf

Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

Cloud Volumes ONTAP is connected to 1 Kubernetes cluster. View Cluster

You can connect another Kubernetes cluster to this Cloud Volumes ONTAP system. If the Kubernetes cluster is in a different
network than Cloud Volumes ONTAP, specify a custom export policy to provide access to clients.

Kubernetes Cluster Custom Export Policy (Qptional)
Select Kubernetes Cluster Custom Export Policy
kubernetes b 172.31.0.0/16

Set as default storage class

« NFS iSCs|



@ demo

Volumes Instances Cost Replications Syncte 53
N
Volumes
4Volumes | 200 GB Allocated 1.43 GB Total Used
i
e :
E@ kubernetes_trident_pvc_551720fa_3758_461... W ONLINE
INFO CAPACITY
- B ]
LIsK Type GP2 B 1.25GB
Tiering Policy None 100 GB FRR s
Allocared
DacKup OFF
Iguazio #fiR

lguazio BIERFTLER— M 2EM B 2MHIERFFaEARSS (PaaS) , AIEFAL, MIRMEE, (2
IMEFRRRZERT, LLFEEESUTAN, Iguazio BUERIFFEWNTEFRR:

* BUBRIFTES, 838 Jupyter EiCAREBM, SEMI5IZEM Python IFE

< BT IR B L B EThREH I TIR LB IR

* @IS ETY B Kubernetes SEEFEIREIE ML RS

* Nutrio , —FhSEBYTEARSS 2R THAEIESR

s —MNEERRER SRR, £ SQL, NoSQL, HalFFIHERE, XH (BEWNR) A EE

* 5 NetApp , Amazon S3, HDFS, SQL ¥BEMURRINERTE SEEMNFE=HFEIBRER

* EF Grafana FY3EBYE B4R



Pipeline %o ' Auto ML Experiment Feature Workflows
Orchestration - TR Tracking Store (Kubeflow)

7 N
Managed Functions and Services

‘A\ = O e e e ABKEWD

pite .@a ¥ TensorFlow  NUClio O PyTorch  Spari
Serverless < > S
Automation ; 2

kubernetes | Shared GPU/CPU Resources

Real-Time Real-Time Multi-Model

Data layer Data Layer External Data Sources

RPN AR

MEECE :
UTRERPIRENMEEEERK:
* Iguazio EE&## NetApp Cloud Volumes %A FE—MNEIAFABE =F,

* EESRVIAENLIR Iguazio N AER T = ERIRO 6443 o

* BAITESHEARIRE FEHT Amazon Web Services » 182, AP LUERTEASIRERPILEHE RS
2=, NTEFEXRA NVIDIADGX-1 BY ONTAP Al HufTRERNER, FA1ER T Iguazio FEERI DNS AR

o

B P IR FEEIS TR EZSEIEEEY DNS 15, MNRFE, FRALUEMRBECSHI DNS .

FEFEEK

SR AT B OB P R 2 Iguazio NEREFE. FI1E[E A NVIDIA DGX-1 R4KIET NetApp ONTAP Al HHy
R, TRYIET BF MK LR R

mE #HE

DGX-1 &% 1.

NetApp AFF A800 R4t 1 1M EREE (HA) 3, 83F 2 MEHI2EH 48 4
NVMe SSD (3.8 TB HE=)

Cisco Nexus 3232C RI£&3z a4 2.

TRIIG T RERNE R R R A
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NetApp ONTAP $iEEIRIHF
Cisco NX-OS A E 4
NVIDIA DGX #2{FR 4t
Docker B8R T &

B Eshii A

M28F SIHESR

Iguazio

ESX BRS52%

AR A H SR

9.7

7.0 (3) 16 (1)

4.4 — Ubuntu 18.04 LTS
19.03.5

20.01-tF1-py2.
TensorFlow 1.15.0

k7~ 2.8+
6.5

IR A ZEEET Iguazio 2.5 RF1ER T AWS B NetApp Cloud Volumes ONTAP FY2E M, Iguazio 8%

# NetApp ZH97E AWS LiETT,

B

Iguazio
NAREFTR
T =

PO 4% 1% & S PR T R 51 e 22

hRs B SR
hR7s 2.8+

mb5.4xlarge

13.4 x KH

FBFHIETINBE TR Iguazio BF. BFE 10 A NEUEFH 125 F ML RET

S, FIEYIFEZEFNHREERNITE,

HT LRS!

* XL EFEFHITIUNE A
* SRIERYEMN

DI LEMSEER AP ARG EAMbIR

BT ETHREFER, BALEEISSHE Iguazio TS EMEHEE, 60% BIHIEERE X EhFAfHRY.

1% EBA

Iguazio FIALREERNI N ERHE Lo

Z4E Iguazio

BRI UMEN—TARSS KM, HH Iguazio AFFAHITEER, EXMMERT, Iguazio MIRMU—TEBEN

FfEF (Provazio) XEPEMEIREER,

BXAELE, BESN "NVA-121" BFIHE, MEBNEFMEIRE, Iguazio WNEBEREMH Iguazio 2, ¥R LH
SRR, 1§50 "thT1E" DNS 1 SMTP fR$S5238CE . Provazio REETE FFAT.


https://www.netapp.com/us/media/nva-1121-design.pdf
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X  New System (dev)

. Installation Scenario {‘} General @ cClusters @

D Bare metal / virtual machines
Installs the system on bare-metal or virtual-machine instances, pre-provisioned with prarequ...

AWS

Creates applicable compute/networking resources in AWS and installs the system onthein..

O Azure

Creates applicable compute/networking resources in Azure and installs the system on thei...

O AW . - el

Installs the system on Amazon Web Services instances, manually provisioned beforshand

In rl1l the system an Microsofl Azure Instances, manually provisioned beforehand

0 Advanced

Show advanced options in the next sleps

MNEXT

IE7EECE Kubernetes 5%
KRN ARE D, PABEF=MAEEE,

Z=EZBZE Kubernetes it &

i#id NetApp Cloud Manager , fEBILUENX S Iguazio Kubernetes S8V % R, BEFEERA, Trident FEiH|H)
PSS EIR.

1. BEAIAINE, IHEM— Iguazio T 23KEY Kubernetes BELE X . ZXHITF ° /home/lguazio/.Kube/config
o R HTEHEIRH.

2. %% Discover Cluster LUH{TECE,



Kubernetes Clusters Y Discover Cluster

4 Kubernetes Clusters
@. kubemetas

https:rE201 1 1355445 vl P 15,017,1
e - @
- 5 ryarsion Rl TrinenT Versinn

hitpsdF 1725104 316243

3l !

Weraie t) watking Erpiriaemisins

.@. kubemetes

3. k1% Kubernetes EZ& X, 158 TEL

Upload Kubernetes Configuration File

Upload the Kubernetes configuration file (kubeconfig) so Cloud Manager can install Trident on

the Kubernetes cluster.

Connecting Cloud Volumes ONTAP with a Kubernetes cluster enables users to request and
manage persistent volumes using native Kubernetes interfaces and constructs. Users can take
advantage of ONTAP's advanced data management features without having to know anything
about it. Storage provisioning is enabled by using MetApp Trident.

Learn more about Trident for Kubernetes.

Upload File

4. BRE Trident R ESEBBXREK. AXESCKAMEEFHFHIEL Iguazio %ﬁﬂ’]ﬁzu, BEENTE, It
TR TE Iguazio BY Kubernetes EB¥REIEAAMSE (PV) o EREAEZHE, BHBIESCKAMERR (
PVC)

10



Persistent Volumes for Kubernetes

Connected with Kubernetes Cluster

Cloud Volumes ONTAP is connected to 1 Kubernetes cluster. View Cluster

You can connect another Kubernetes cluster to this Cloud Volumes ONTAP system. If the Kubernetes cluster is in a different
network than Cloud Volumes ONTAP, specify a custom export policy to provide access to clients.

Kubernetes Cluster Custom Export Policy (Optional)
Select Kubernetes Cluster Custom Export Policy
kubernetes b 172.31.0.0/16

Set as default storage class

= NFS iSCs|

REPERZE Kubernetes fiE

B % NetApp Trident AL E, FEN "TR-4798" THEFMEE, ECE Kubernetes EEFH R 3 NetApp
Trident f5, &BILUE Trident EF#£ 2| Iguazio S£8¥ UGS FE NetApp #IBREIEINRE, BIaNAHBIEMEIS 6
Snapshot &7,

EMXGKA M ERR
1. 3B LT YAML REERIXHS, LIRIFEZEEN N Basic B PVC .

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 100Gi
storageClassName: netapp-file

2. 38 YAML X4 R B F M Iguazio Kubernetes &%,

11


https://www.netapp.com/us/media/tr-4798.pdf

Kubectl -n default-tenant apply -f <your yaml file>

% NetApp EHIINZEI Jupyter i 2B X

Iguazio IEMSTHEERRS, NEEMZERIBEMTENIRIRE, BTFHANEE AIML LAER, BXXLE
HHRIEMES, BB "lguazio N AEFRS I TAERLR",

HAp—TNiEtERRS 2 Jupyter Notebook o N EZARERI LUERH LFAIENZREITHE— 1N EIEET 2.
EFM{13F NetApp Cloud Volume BYIARIANIR, EAILUGE R BLRes, HE FERERT KA MEREHN
EEETHRFRMFETEIRE,

FFAZECE, ErIUSN "TR-4798" 7£ Trident I¥EF/EF NetApp ONTAP #IEEIRINEE, HIMlAFIEIIE
BIBI3E Snapshot BlZAsLUHTThRZSIZ S, 7E Trident [FIRECE SR TIT, LUE Snapshot BRAINL:

"defaults": {
"snapshotDir": "true"

B IA JSON 183 EYEE Trident [FIRBCEMF, ABBITLATER< "Trident si 2" BSF ILiEw:
tridentctl create backend -f <backend-file>

&4 Enobled Flavor Fusl stock without GPU -
sm 10m th zh ah
Inact ity wintow i

Spark upark -
Resources

tor more information about the resource parameters, see
Environment Variables

The mieeriary and CPH sonfiguntions sre applisd 16 asch rlica
Request Lt
Mermo GE - B - -
Persistent Volume Claims (PVCs)
Reuust 1
Pl 2 millicgu = = | i+ @ Name (3 Mount Fath
Aunning User * basic - Inetapp

EPE N BIER
U FEHNET AR ERHEL B
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https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/backends.html
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M GitHub FRERES

BZ5A NetApp Cloud Volume ¥ NetApp Trident & AI1i Iguazio EEEFMFAF & A RIFEFER,
,Q\EjE_JLXFilé@EﬁFE BEFT.

BREEECHNIETE (BR) . B8 MEICAEMN L, ARERMKEIEN  /User , Iguazio FEHRER
BR. NRIFE R IFRHFHITIRE, WAILTE  /NetApp BRH#E] NetApp Cloud %o

fEF Jupyter &imM GitHub FREXLAD,

File  Edit  Miew Run  Kernel Git Tabs = Settings Help

I + B ®2 C ¢ BN /User % | [ at16k.ipynb % | [ 03-nuclio-predictionipynb X
-/ | @ 12:58:17 | ~ $ []

) MName .
B nf: a
B schedules

p | i

M workshop

M| get-demos.ipynb

[ get-demossh

% [ igz-tutorials-getsh
O LICENSE

% [ netopstargz

M READMEmd

O runs

M| snapshot ipynb

[ support-services

% Untitled.ipynh
£ Jupyter Kt fit, FEmE,

cd /User

git clone .

IM7E, BRTE Jupyter TET BB AP EE] NetOps" - "NetApp " XHFK,

ACE TR IR

¥ Notebook set _env-example.ipynb B/ set _env.ipynb . IFHRIE
set_env.ipynb . LtZEIBAERBIANERE, S BHTRMIERSE TS,

INRIRER LR PR ITIRME, W RFBHRITUTTERENA:

1. M Iguazio AR5 EIRIXENL(E: docker regRegistry

T ffl: docker-registry.default-tenant.app.clusterq.iguaziodev.com:80

13



2. ¥ admin BN Iguazio AR &
IGZ container path = "/" FAF /admin"

TEZ ONTAP Z4EEEFMAER., BIERE Trdent NERMEZTR, UTIEEEATAL ONTAP £5

ontapClusterMgmtHostname = '0.0.0.0"'
ontapClusterAdminUsername = 'USER'
ontapClusterAdminPassword = 'PASSWORD'
sourceVolumeName = 'SOURCE VOLUME'

Ui EIER T Cloud Volumes ONTAP :

MANAGER=ontapClusterMgmtHostname
svm="svm'

email="email'
password=ontapClusterAdminPassword
weid="weid"

volume=sourceVolumeName

B EZ Docker &

93 ML BEEBFREN—IEE ETE Iguazio FEH., FRARATUENIGITEBFM Jupyter Notebook $41TER
& BI3EPRFER Docker BGRIIING . FTHZEIEZAK creation- images.ipynb FHIEITRRE BTtk

IR A A RIRM T HAEEEPERNRE,

* igiio/NetApp. AFIE ML E£5,

Create image for training pipeline

i fnibuild configlimage=docker_reglstrys’ fguazie/netapp’, commandss[ "pip install %
vila_framas Fsspocr=f, 3.3 PyYaML==5.1.2 pyarrows==2.15.1 pandas=«a.25.3 matplotlibh seaborn yollowh
fn,ﬂqp]uyqy

* NetApp/ Rl . BB TFLIE NetApp Snapshot BIZSHILETER
Create image for Ontap utilitites

bl :-I__-: ::-.“."{.'.—uuu:llu;luv_lrugl.ﬂ iy CineCEppplpel lneg: TaleEt " 0 :I'-'.tIIIJ'I.'E "t y update”, plip Lnstall '-"l'..:_ frasss Nalsp; _mnl #p'
fn.deplayl)

EEZ Jupyter EICAREB

;ﬁﬁﬂtﬂT?ﬁﬂ‘]ﬁ?’f’@@ﬁt&%ﬂ’ﬂfﬁ*ﬂﬂié’&o FRIEXLAHRIIES Iguazio BT AEMILNNZ 2T Tk
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| 1 HEZR Description

MLRun M Iguazio BIBH, FFAEE, HITMSE MUAI &
B,

Nutriio 5 Iguazio EBITCARS 28 IIAENEZR, 2 RI{ENEH
Iguazio BIERYFIRIN B e,

Kubeflow BT Kubernetes BIIEZR, ATFIHEEE, XtWE2—1

FHEIE, Iguazio AL T Rk, ES Iguazio &
B, AiREREMN, HF5EMBENNERIIDER.

Docker Docker JFMRIEFNIRSTE Iguazio FEHFIETT, &t
B LASE RIS B LUEZ EE MR

NetApp Cloud Volumes B TE AWS Eiz1T89 Cloud Volumes , FA AT LAIAA]
KEHIE, HAILIEIE Snapshot &lZ<Rhkas B F il
RS,

Trident Trident @— " NetApp BN RINEB,. ©HEITF

5 Kubernetes FHITEEFITR ZREM

BAMERAZ AEIRABERFKEE ML BB, EREaEICABRBSEEETZAT, FJLSHEHATREIRNH K
IMRIR IR RN AR FRERE RIED AN BEa I EM,

HAENERE, BT EEIRIESIER Snapshot BIZASIZRER, HIEEAHITHIE, TRERTBERH
MLRun E&m&EME,

netapp-cloud-volu. .. v

— | T

describe v data-prep v deploy-features-fu__. v
xgh-train @
deploy-model <@

15



EELIEE R TNRE

ETHNRINAIFER Nutrio TTARSZ 28TIEEE R LR IKE IR, AT MEE T EBHFEH Iguazio ARSE ST
MRS ZHFER Iguazio B RIS,

A MESL T kB WEIRE VIR, 1T Jupyter 2127 data-generator. ipynb AIBIE—1F 10 DHIEIT—
RETARSS28ThEE, FHERMEIEEM— Parquet X1, EZPZEILINEE, BIBTTIEICERPHMEERETT. 5
T4 "Nutrio Wi5" A ILE IR AP EMRAKRIA S,

ERREEY, BRBRESUTERNETRE, RRECEBHPHNENETEE T ZIEN—359. S Nuclio
BIRUBR  %nuclio 418

# nuclio: ignore

import nuclio

FEREALEHR, FATEXT REREITIMG, RGN ERNER,

spec = nuclio.ConfigSpec(config={"spec.triggers.inference.kind":"cron",
"spec.triggers.inference.attributes.interval” :"10m",

"spec.readinessTimeoutSeconds" : 60,
"spec.minReplicas" : 1}, ...

AL init context EKFAY, Noclio HEZRREMIZE

def init context (context):

TEREAIAIEET, FPRRAERBFIERANE, HRZBLHN, RFEFHITRERFIIE, Er] LB ER
FHIRIRHERBAIEFIEE .

def handler (context, event):

TR LAEEBE Z BT M ZEIE A BRI b ThEE

$%time

# nuclio: ignore

init context (context)

event = nuclio.Event (body="")
output = handler (context, event)
output

16


https://nuclio.io/
https://nuclio.io/
https://nuclio.io/
https://nuclio.io/
https://nuclio.io/

ZINBERI LAMEIC A BN ERE, tWATLAM CI/CD EEEE (BELLAr3) o

addr = nuclio.deploy file(name='generator',6 project='netops', spec=spec,
tag='vl.1l")

REEICREMR

XL ABERAERIRIITIIRE, XRAZNEEEICAREMNEN, FNNEEETRRTXERS. BN
MITXEER(E, BE%E MLRun XX#8, FHEIEA Kubernetes RV 11T,

3
>

Snap_CV.ipynb

A BB AT B E FFIART 4L Cloud Volume Snapshot BlZds, ESGEMZ LB EEIFE, EIZES
VAH shell ilZssRAGIE Snapshot Blds, EEEFIEITE, T LETXEEAIEMERRITAAIRIAME XHFNE
=, REIRBEEN, FEARTRHEORITHABNSSRTIXHAUE, WEER, LN BEFSREEFRE K
HIN—RIE, MeBdEEBSHINESXCRIZEIITETX.

command = os.path.join(context.get param('APP DIR'),"snap cv.sh")

BIERY Snapshot BIAI BRI METE MLRun ™, HEEHRNLSBRER,

context.log result ('snapVolumeDetails',snap path)

BT RN =8ZicxBREHITET.
data-prep.ipynb

I RIRTEIRER IR ANThRE, A REHTIREES)I, LIS ASEBRNA] M Snapshot B RiIRENRIAIETR, FREIERIE
YIBIZHEES N NetApp Eo

FEEBIEFIEITEY, B DATA DIR &7 Snapshot BIZAiIE.
metrics table = os.path.join(str (mlruncontext.get input ('DATA DIR',
os.getenv ('DATA DIR','/netpp'))),

mlruncontext.get param('metrics table',
os.getenv('metrics table', 'netops metrics parquet')))

H#R .ipynb

NTEMBRENER, BAIMBET —MEETE, ZTEARMET Kubeflow ] MLRun Ul 2RI ERRE]
oo BMITEE B CRABILLAIMRE TR,
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ax.set title("features correlation™)

plt.savefig(os.path.join (base path, "plots/corr.png"))

context.log artifact (PlotArtifact ("correlation”, body=plt.gcf()),
local path="plots/corr.html")

deploy-feature-feature.ipynb

BMNSFEEIT IR UER RS, WWECRBREISIZ— LRSS EI8E, BT EMMENEREITINFER
Ihee. HEIRABROIGIEARRICIRE, At FEIEA®BM data-prep.ipynb Fo EER, FEA
E—ZiCEEMENEEFH—ITTE,

4k .ipynb

BIEIREfR, FAPRARAREE, KT RNBHAERTHENERE, BNEIBRERIHER, URESMH
TER (5550 o

g0, LUTFan L2 RERERDMATIZREN ETXH, HETE Kubeflow 1 MLRun AT I,

context.log result (‘accuracy’,score)

deploy-inftion-Function.ipynb

EEPHNRE—F ERRENBNTRS23T08E, ULIFFSHE, EIBAREREIEARE nuclio-
inference - Function .ipynb H7ENXMTIRS2SNEERIEIETTE,

HZMITREE

BIRFBEEICABRESE—MEEPR, FJUREETRR, RIEMEGREMTMLEEERY. 8k, ITH
pipeline.ipynb EIRAREBEM, FHITRFIFMN A NetApp F Iguazio ZNAIE LI ML BEIERIERE,

FAMER MLRun AEEBNE NP BIRM E FXHMERRDE. MLRun API fRS37E Iguazio F&HE1T, 5
Kubernetes HRRZXEMR. BTHXARBAEREZIBERAR; AP HFTAEXEERHABRAIHEES,

# MLRun API connection definition
mlconf.dbpath = 'http://mlrun-api:8080"

tEEERIEAS NetApp Cloud Volumes MIAERSECSEMA. Il IHWELLE R BRZER Cloud Volumes , {B
TR ATERS P ERERERIZTTRIIED,
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# Initialize the NetApp snap fucntion once for all functions in a notebook

if [ NETAPP CLOUD VOLUME ]:

snapfn

code_to function('snap',project="'NetApp', kind='job', filename="snap cv.ipyn

b") .apply (mount v3io())
= {
"metrics table"
"NETAPP MOUNT PATH"
'MANAGER' : MANAGER,

'svm' svm,

snap params

'email': email,

'password': password ,
'weid': weid,
volume,

: APP_DIR

'volume':
"APP DIR"
}

else:

snapfn

: metrics table,
NETAPP MOUNT PATH,

code_to function('snap',project="'NetApp',6 kind='job',6 filename="snapshot.ipy

nb") .apply (mount v3io())

snapfn.spec.image

snapfn.spec.volume mounts

docker registry + '/netapp/pipeline:latest’

[snapfn.spec.volume mounts[0],netapp volume mounts]

snapfn.spec.volumes

[ snapfn.spec.volumes[0],netapp volumes]

R Jupyter ZiEABNIZE N Kubeflow ZERFIFNFE—MRERIGABRIR AR EERBIBTIZEICER

FrEFRENINE, @ TREIEICAEMAT,

BT EieAEm
<code_to_Function> ( MLRun ##REI—ER4)

E 5

volume_mounts #1 volumes

HNEEXT TRIEK,

Vs

ANY

A UERRNANEEFHE NI REX T — TR,

Description

RERRFR: project name » AATFAHLFRAEINHINEIN
H., WEE& 277 MLRun Ul #, 8, EXMIER
T, & Kubernetes 1Fll, XAJLARZ dask , MPI,
spark8s F, BXIFAMEL, FEMN MLRun X1, X
HERRHNZR, MABEHRAUE Git (HTTP) 8
—MiIE,

FAEL L B R {ERR Docker BUYSKRIR TR, (15T
65/ create-image.ipynb ZEig2 482 T AR,

B X1z 78R NetApp Cloud Volume HIi¥4R(E

ICNO
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params={ "FEATURES TABLE":FEATURES TABLE,
"SAVE TO" : SAVE TO,
"metrics table" : metrics table,
"FROM TSDB': 0,
'PREDICTIONS TABLE': PREDICTIONS TABLE,

'"TRAIN ON LAST': 'ld',

'"TRAIN SIZE':0.7,

'"NUMBER OF SHARDS' : 4,

'MODEL FILENAME' : 'netops.v3.model.pickle',
'"APP_DIR' : APP DIR,

'"FUNCTION NAME' : 'netops-inference',
'PROJECT NAME' : 'netops'

'"NETAPP SIM' : NETAPP SIM,

'"NETAPP_MOUNT PATH': NETAPP MOUNT PATH,
'"NETAPP_PVC_CLAIM' : NETAPP PVC CLATM,
'IGZ CONTAINER PATH' : IGZ CONTAINER PATH,
'IGZ MOUNT PATH' : IGZ MOUNT PATH

}

TENFFBESREXTRBZE, ERJUMBREE, HIER kfp RRFEXUEN . EA MLRun 581719
Z BN XA F4mpIRvfE L FN4E3E,

BATEXAIRECEEER MLRun BY as_step BREGEIR B ERA M

Snapshot ZEBE X

[B5h Snapshot Thag, HIHFHIE v3io fERIRHITIERL:

snap = snapfn.as step (NewTask (handler="handler',6 params=snap params),

name="'NetApp Cloud Volume Snapshot', outputs=['snapVolumeDetails', 'training
_parquet file']) .apply(mount v3io())

Parameters BFHERS

newtask newtask ZEKIEX run FIE Xo
( MLRun 1&1#) WIBFERF. EIFRAM Python RENRIF. FKIEED

KPERT AMAIERER, EXFTEROEN. 8. &
IMEELRITHESE. EHBEHR, RINER
context.get_param (‘parameter} ) IREX{E,

as_step NameKubeflow EE L BHZIR. Hil, XLEERTE
AR EAIEEEAPRE, EF snap_ CVipynb%
IEAREBM, mount_v3io () . LHREEARITEE
BFPEEES /User WHE,
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prep = data prep.as_ step(name='data-prep',
handler="'handler',6 params=params,

snap.outputs(['

inputs = {'DATA DIR':
snapVolumeDetails']}

4

out path=artifacts path) .apply (mount v3io()).after (snap)

Parameters

BN

MthERiE

HAER

A E—P R EERIT R, EXMERT,
snap.outputs"snapVolumeDetails" @ 1T IRB LS E
6172 AY Snapshot BIZ<BI R R,

—MuE, BFHERFEHE MLRun 3R log_tools. £k
HIE,

A LIM EETFIETT pipvip. ipynb o ARG, EaJLUEE] Iguazio 15 EARFIE BRI EREIEHE, W
IguaZ|o & BREEIRIRHFIT.

Pipelines

Experiments > NetAppXGB
& @ xgb_pipeline 2020-03-24 18-51-08

7
Graph Run output Config

netapp-cloud-volu...

— |

describe <9 data-prep

RTFHNNESRETHEBER TIIETEAERYE, REINESILRPEHRE—NERMEIER, MlGFERE

'LE%FFI’/ No
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8 o v Y o

Run name

xgb_pipeline 2020-03-24 18-51-__.
xgb_pipaline 2020-03-18 13-31-_.,
xgb_pipeline 2020-03-18 12-58-. .
xgb_pipeline 2020-03-17 1949,
xgb_pipeline 2020-03-17 18-34-__,
»gb_pipeline 2020-03-17 17-24-...
»gb_pipeline 2020-03-17 17-01-...
xgh_pipeline 2020-03-16 16-47-__.

xgb_pipeline 2020-03-16 13-57-...

Status

® 0 & ¢ 0 0 0 9

WNERI%ESF Snapshot £, MR UBEIBFizTTIEIR Snapshot BIZASAYZ R,

netapp-cloud-volu... /]

l _--..H---
data-prep ]
xgb-train ]

Duration Pipeline Version Recurring ..  Start time accuracy
0:08:43 View pipeling] 3524/2020, 2:51:08 PM 0985
(0814 [View pipalina] 31972020, 8:31:18 AM 0980
0:08:11 [View pipeline] 3M118/2020, B:56:08 AM 0,990
0:08:03 [View pipeline] 3 T2020, 3:49:31 PM 0985
0:05:54 [View pipeline] IMTH2020, 2:34:56 PM 0,550
:04:45 [View pipeling] 2MTI2020, 1:34:16 PM 0452
0:05:25 [View pipeline] 3M17/2020, 1:01:58 PM 0.987
0:08:08 {Miew pipeline] 3MB/2020, 12:47:19 01,953
0518 [View pipaling] IM62020, 9:57:03 AM 10980
X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2910983943
Artifacts Input/Output Volumes Manifest Logs

Input aruract{s

Output parameters

netapp-cloud-volume-snapshot-
snapVolumeDetails

netapp-cloud-volume-snapshot-
training_parquet_file

Output artifacts

/netapp/.snapshot/kfp 20200324 185122

Inetapp/.snapshot/kfp_20200324_18512...

FrAZ BRERRMAEE, AIRTHRENNERNER. EURFUESEREE, NTEFMT.
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X netops-trainign-pipeline-with-netapp-volume-cloning-rtxdl-2

Artifacts Input/Cutput Volumes Manifest Logs

I,.———"'"'###’Fﬂ Static HTML %

describe Q

Class Balance for 48,008

40000

5k, MLRun APl $iEEE = IRERIEIN B AR S NIZTRYEN, WEHE,. TRERTSMNEITHEAN,
AN B R Ao

e MLRunUI

Projects

NetApp default describe

wF Jobs B Artifacts o Jobs B Artifacts o Jobs B Artifacts

MFEMEL, RINSEEESFRES.
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Name

describe
deploy-model o EAE a
24 Mar, 14:56:02 ...bche38e 24 Mar, 14:52:45 »
xgb_train e Info Inputs Artifacts Results Logs
24 Mar, 14;53:18 ...5c85949 —
uiD 66ef22187efb4ad89e8da8433c2a460e

data-prep e
24 Mar, 14:52:46 ...126dc73

. Start time 24 Mar, 14:52:45
describe
24 Mar, 14:52:45 . .c2a460e
deploy-features- . Parameters Completed o
function
24 Mar, 14:52:43 ...50d8b83
NetApp_Cloud_Volume_Sna Results !f;._class_labei... :/;I [\_key: summary/j' I:'___% label_colu... :/)

24 Mar, 14:51:22 ..3108eb2

A% MLRun HE BLE AN BNEEESZ, rfLUSALINE (BFFBHEENEN) R1EE API #UEE
, H#EIThRRAES, el AR SEATEMBIER, s, BAIUREFENEHIGEHEXE Git UERE
. HINBINETEHRTHREZEE "MLRun GitHub 553"

2 Grafana 5 21K

BETFENRRGE, BRI HEIECITHE, XER SAFUNMEISERE, FTUlER
Z6&1E Iguazio BYEIFEFIERP, ERILITES Iguazio BRI IR IR RISERM Y TFE & P
FA Grafana REEBZE,

BB LUEID ISR R JSON XIS NEIEE TR Grafana IZOFRBEE B,

1. BIOIF Grafana RSB EEEREEIT, BEERS T,
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https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun
https://github.com/mlrun/mlrun

Services

O Name T Running User  Mersion #  CPU [eofes) Meriony AF
e H
. . dockerregistry
O & _ a 271 96y 1.67 GB
A [
H1
@ gmed = 0610 369y f \ 795.19 MB I

B B . 2 6.6.0 m /\—f\/\_f\/_ 38,39 MB

» TLnvTEs
I:l -: |.I.. ¥ .I.I e adrmin 1.0:2 E1m 327 GB

o g

2. NRAFELLES, EMBRSEBD BRZE LA
a. BEMERS.
b. MFIZFRHIERE Grafana .
C. EZHIAME,
d 8HT—%,
e. WANEMAFP ID,
f. B Save Service o
g. R TNERAY Apply Changes o
3. EXEBEEMR, FEBT Jupyter RE FH X NetopsPredictions-Dashboard.json o
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M| deploy-features-function.ipynb 21 hours ago

M| deploy-inference-functionipynb 21 hours ago
M| describedpynb a day ago
& describepy a day ago
Y: mirunpipe.yamil 19 hours ago

{:} Metops Predictions-Dashboard.json HE

. . . B Cpen
M| nuclio-inference-function.ipynb =P
Open With

(Y pip_install.sh
A pipelineipynb + Open in New Browser Tab
M| set_env-Exampleipynb # BRename
Ml set_envipynb % Delete
A snap_cvipynb < Cut
Y snap_cv.sh 0 Copy
[[] Duplicate

M| snapshotipynb

L % Download
M| training.ipynb -

B Shut Down Kernel

4. MBRSZEBFTH Grafana HENEBIR.

Es Create

B Dashboard

# Folder

Fit IFI‘I[_'JDI"I

S. B Upload ™ *, json' File , SAIGEIRERI FHMX Y (NetopsPredictions-Dashboard.json) o
EEERE, BEREER.
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B8 netops_predictions -

prediction

| Il
nt

EREEIRINRE
HEEMAEREN, RISBUETFEFIEEER, Nitt, BEA cleanup. ipynb A EEFEEE.

me

NetApp # Iguazio @I % Kubeflow , Apache Spark #1 TensorFlow FEZAHMEZL LAz Docker 1 Kubernetes
FWESHIETR, MRHEWAIF ML ZBEEFRNEE, BESf—Iim2IRIEEE, NetApp # Iguazio AJ L
BOFZERITETENBEGNIERME 2, MMERMAE N LMNIZE ZBNERE, EZIFE, FER
FRAUMABEBIBEETE N, H5RNARRESMEZHIBRMELEE, FRUREESERANET G, &
A IR MAMIE H M R IR T2 DR (EIR IR,

e

THMEBCH AIML BERY, EERMFAMER, B, T2MMaipRER—Dk
BPEERES. IR ASGEAERIEIFEEHER T 5—HBk .

NetApp 5 Iguazio NESRXERAEFANITERSESE—#, MRTRARBERE, HIE5E T H AI/ML NA
EFH EmHEYE,
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PRERSOARUEATRSEIERFER (B BFIMAN, SERH. 5. REAFHEERFL
RAGH) HITEH,

MEZRRARIFEY NetApp FHELKERI AR U TP MR R AERRRILIR

AR NetApp 12 RIF 1R, FEEMPAREIETER, SFERNRTERSE UL ERZBIERMEN
FRREER, BIEARREBERSIE. EEABERT, NTRERSRAMUERSIVERNEAERE. BiZ
M BAM. 1B, ETMSERERL (BEEFRTHIEABMERS; £H. HEFES EHRL
; EWSHE) , BEREMNAUREFEHFRERL, BEHTEE. mRIEIENTH (BEHRZHE
fth179) , NetApp HARFAIETE, BIEERSNEFE LRRRAIATEEM,.

NetApp (REEARFITEMBIE S FHERS M A S PR R E A~ it 1T ECRBIAF) o FRIE NetApp LAFBEATVER
HER, SN NetApp AABREAASHEFR i~ EERRESRX S, ERNMER~mARTIREG
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ENERNAEI RS, 23Kk, SRERAEENGTE, ZFIBERaELE, WAREHEFLE, BMRESR
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