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Design Anywhere Workflow

On-Prem Datacenter

Persistent Infrastructure Storage

ﬁetApp ONTAP \

SIEMENS
SYnopsys Hot Files -> Cache

Reverse Cache Use Model -> Cloud looks like On-Prem

Use Model:

» Full burst to cloud — all jobs run in cloud.

» Tools and Libs cached copy of on-prem

» Tools and Libs cache replicated for
read performance.

» On-prem cache of cloud scratch volume for
easy access to results and logs.

Cloud Environment
Persistent Infrastructure Storage

/Cloud Volumes ONTAP (CVO)
Flexcache Volumes Balanced Performance
(15-25% source capacity) Storage

cadence source Volume

Hot Files -> Cache

Destination FlexCache Volume {Ermariy Reed Oniy)

User Home Directories
Revision Control System

N B

Temporary Scratch Storage

/ NetApp ONTAP ke

Project Data is Cached
on-prem for easy access.

-

Near instant availability

User Home Directories

/ A Microsoft Azure

Revision Control System

B Edge Server

Qi

Temporary Scratch Storage
Cloud Volumes ONTAP (CVO)

Work Project Scratch Volume
Mhassad (design data and design flow output)

High Performance

Storage
(Mixture of R/W access)
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Debug
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Cloud Architecture for Multi-Project / Multi-Team Deployments

Tools/Libs are Shared Resources
Scratch managed by Project/Team/Workflow

Persistent Storage (ReadOnl Persistent Storage (ReadOnly)
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witrem Load Bal y
"E”‘”‘ - e oS Rt Flexcache \blumes as needed
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| > Near instant availabiity | %% Near instant availability
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—————
Project A Scratch Storage Project A Scratch Storage Monitor Volume Latencies
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Add Working Environment Choose a Location X
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icrosoft Azure Amazon Web Services Google Cloud Platform On-Premises
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Create a New Working EnvironmentCloud Volumes ONTAP Charging Methods & NSS Account
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TESTCLOUDZNTAP 2 Learn more about NetApp Support Site (N55) accounts »

] NetApp Suppost Site Account
@ Select Charging Method
®

Professional A
A
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L

opuimized v
o
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=

Learn more about Netapp Cloud Volumes ONTAP charging method »
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@
® L = 5 g
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s -o o ¥
A POC and small workloads Database and application data Cost effective DR Highest performance production
Up t 200078 of siorage production woriosds Up 15 2000T8 of storage workloads
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o
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Tiering Disabled

e ©°

FTT 27 PR N —TADTF— & ORERE{L
FEAEAR—2ADa— )V RF—2 54Ty FA ML — VB AFCREL L ET,
o AF—NTTURY—NES5AT75 Y DFlexCache®RY =2 —ALDINOEZBEKR/ILT B LI ICEFLEN:

Cloud Volumes ONTAP

- [BEERFREZBRLET,

— 1FELAEFDEA. FlexCachedY —/v & T4 7T URY 2a—AOMEEKITAETT, Y—LARY 2
—LRTATTIVRY 2—AIZF60%EHBR 52—V FT—ANEENTNDEZ ENENT-0D,
V—=ARY 2a— L% AT VI ATERLT B Z LIZEICH o TVET,

e RT—NTYUINRIFTYFRY 2a—bDI0EFERIT B X 5 ICE#E L Eh=Cloud Volumes ONTAP

- [BEERFREZBRLET,

— ZLDOBPE, AV TFFRY 2 —AIZIT60~80% D 2 —)L RF—EZNEENTWET, X7 T v F
U—su— R R E g =0 73N ARY a—An7 v NICEMBER SN A5513-E/
PR L9, LS OEAIIMEELIT R ETY, 2T, Cloud Volumes ONTAP DERLTE I
BT D ENTEET,

o EHAMEBERBODIO, RA—NVTURDRIZFZvFI) ) —RARY 2 —AEITICEEL S L7~ Cloud

Volumes ONTAP

- FAOT—V U T X ESOTHIE A T g LRI L E T,

- ZL DL, A7 T vFRY 2—AITIE60~80% D 2 — /)L RF—EZNEGEEFNTWVWET, 27T vFU
—r7ua— KRR la=r PENTERY a— 207 57 NICESRBEEISNA 5513, BElbs

AL £,
Tiering data to object storage Data Tiering Edit Storage Class
Tiering Disabled
20 EDAD — 7 v — RIiZ%t¥ % Azure Cloud © 2024 NetApp, Inc. All rights reserved.

Volumes ONTAPD XA K75 77 4 A



EHEXIALE— FLWORME— FEZEZNIZT S
1. [Write Speed] T [High]&@RL £,
2. WORME— FOHEAIL., [WORMZEMZT A2 BN L E T,

¥ : EDAY—7 u— RZiXi@% . Write-Once Read-Many (WORM) I/ EH D /A, B, Z O
BT —2ar 747 v A L TR LET,

M NetApp Cloud Manager

& o R .
- Create a New Working Environment WORM (write once, read many)
e Write Speed WORM
Normal You can use write once, read many (WORM) storage to retain critical
files in unmodified form for regulatory and governance purposes and to
® Data is written directly to disk, reducing the likelinood of data loss in oebtens b gt bl s
% protect from malware attacks. WORM files are protected at the file level,
the event of an unplanned system outage. Zara tione
« High * Disable WORM Activate WORM
A Data is buffered in memory before it is written to disk. which provides
faster write performance. Due to this caching, there is the potential
® for data l0ss in the event of an unplanned system outage.
[7; Lunderstand that data loss may occur If data was not written to
(] disk before a failure h ed
o
¢
-
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AU 2— L BVERR
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& Create a New Working Environment
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o Details & Protection Protocol

® Volume Name: NFS CIFs iscs!

® Ac

Snap: Custom export policy -
A default -
a2
Defaut Policy Custom export policy

° 172.16.0.0/16

@ Advanced options 5k

(]

o

(]

@

-

&
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HeRB L AR

BEOREMRLET, EAELWEAIE, [Go]z72 Y » 7 L TCloud Volumes ONTAP 7 7 A /L3 AT A
OIER 7 vt 2 &2 BB LET,

R NetApp Cloud Manager

& Create a New Working Environment Review & ADD rove
<]
o EDACluster Show API request
IEE | southCentral US| HA
@ This Cloud Velumes ONTAP instance will be registered with NetApp support under the NSS Account kovacs,
[¥] 1understand that Cloud Manager will allocate the appropriate Azure resources to comply with my above requirements. More information >
®
Overview Networking Storage
Storage System: Cloud Volumes ONTAP HA Claud Volurmes ONTAP runs on: Standard_E48ds wd
®
License Type: Cloud Volumes ONTAP Capacity Based Charging Encryption: Azure Managed
L]
Capacity Limit: 200078 Write Speed: High
(]
Software Version: ONTAP-9.11.1 Azure Subscription: ANF-Testing
<]
L]
&
-
=
b _

Cloud Volumes ONTAPYER DY T v

WDOFNEIZ. 4Cloud Volumes ONTAP 7 7 f L AT AT 7 A )V AT ADBFIHTFIREIC /2 Y . Cloud
Manager A4 v 7 4 Ll oTedh L IZFATLET,

TV - DOER

TV REE, MIGTAMRT —7 0 (F2) [Z—FHTDHELHICEFELET (Cloud Volumes ONTAP
VM# A 7'ed48ds_vaiZH#3<) ., BXWEI) 777 4717 27T 4 7HA~T Cloud Volumes ONTAP#H /3%

(VMZ% A 7ed8ds valZHES<) ) BB L TLZ &V,  [Cloud Volumes ONTAPA o A X ZADHE] %
ZRLTLLEIN,

1. [A==—]> [FEMRE] > [FME 0 YTI2BIRL £,
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M NetApp Cloud Manager e Account > Workspace

Des d kovacs
[ . . Azure M {En
EDACIuster Switch to Advanced View @ () Azure Managed Encryption
Volumes HA Status Replications O ¢ ©® 4 =
"
43 Aggregates Add Aggregate
@
1 Aggregate | 1 Disk
®
_ﬂ[i_m aggri  ONLINE
A
INFO CAPACITY
@ PREMIUM_LRS Digk
1
o 1
878 =068
o Disabled . 5
o
[
¢
-
2
U]
S
Manager 3.9.21 I 1 3 2 11:58 a Demo

2. [Aggregates Menu] > [Add Azure disk] %R L £7°,

&
EDACluster
L) -
Volumes HA Status Replications
8
O Aggregates
@
1 Aggregate | 11 Disks
®
m[ﬂ[ﬂ aggri ™ ONLINE
INFO CAPACITY
® Disk Type PREMIUM_LRS Disk
1
@ Volumes 1
Tiering Disabled 83;15 SO/GH
o Disk Allocated Disk Used
(3]

3. [Azure Disks to Add per Aggregate] #8IR L, 7 1 A7 & 10ICAEL LET, AFtlIARDT 14 A
7 CHER S D T 7 ) 77— RS I ofER S E T,
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&
EDACluster
@ .
Volumes HA Status Replications
=]
“D  Add Azure Disks To Aggregate aggr
@ ) o
Current Azure Disk Quantity: 1
@® Underlying Azure Disk Type: Premium 550 - 8 TB
. Azure Disks To Add :| [elect the number of disks
- 6
@ 7 Add Cancel
8
@ 9
o K.
1
3]

TITATINRTERLRXT 2T 4T IT 7T 47
FEMCOWTIR, [ TIOTATITIT AT LTI T 4TIy TORE] Z22R LT EEN,

Cloud Volumes ONTAPD T 7 4 /v NI T 7 7 4 7173y 7T A, NetApp Tlk, HAXT #kDEDA / HPC
DRT F =< AT DD, Azurell LCT 7T 4 717 7T 4 T &R L TWET,

1. [A==—]> [FAMRRGE] > FEMBID Y T2 IR L £,
2. [Add Aggregate] RZ %7 U v 7 LET,

azu recvoha Switch to Advanced View @ m _:‘] Azure Managed Encryption
Volumes HA Status Replications O O @ A =
O Aggregates Add Aggregate
1 Aggregate | 5 Disks
[ﬂjﬂ[ﬂ aggri m ONLINE
INFO CAPACITY
PREMIUM_LRS
5
2
Enabled s e T
B

3. T7UVFA—PAERELTLLES Y, Ex0E, aggrrz AL, K0T 7V 7 — MMiaggrl T,
4, 2%HOD /) — KFZ&®R L, [Continuelz 27 VU v 7 LET,
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Create new aggregate in azurecvoha Aggrega:e Deiai\S

AgEregate Name:
m m m aggr?

Home Node:

azurecvoha-02 -

5. fiokrsvay 137V FARL—U~DOF—F OB “E ST, BRDOBLOBREE L
EZER L, [Continue]&#IR L £,

6. FINIRTHAWRDT 4 AT VA XL T 4 27 HABUNTER L E T,

Aggregate Disks

W e reer T WWNat are Storage uersy

Enabled « Disabled

-
[
-@ Premium SSD

An aggregate will be created using a Premium SSD.

Azure Disk Size I Number of Disks:

27B - 11 -

HRINWAEDABEDA Y ay (RY a2—LfiFrutEYa=17)
NetAppTix, KD X 51264y MIDEANCTHZ L EHERELE T,

ONTAP cli> ONTAP cli> set -privilege advance
ONTAP cli> vserver nfs modify -vserver [VSERVER NAME] -v3-64bit-identifiers enabled

RY 2a—LEERT S

RV a—b07rEYa=27 @ELORY 2—LOfER) | OEDAY—2 m— T, RN & <7 4 —
< AR KRBIZED B 72012, FlexGrouph Y = — LB REZRAY v bS5 ET,
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ARF =z AL FORITHETIE, BlueXP TiZWeb Ul 5 OFlexGroup £ 7z 1EFlexCache R U = — L % A 7 DAE
RIZVR— SR THEEAL EHLWY U —2DOBlueXPTIZEE SN D AENH Y £7)

7% : FlexGroup UV = — A & FlexCacheh UV = — 2%, Cloud Volumes ONTAP CLIE 72/1ZONTAP REST
APIZER LT Y a =0 7T H50ENRH Y £7,

ZZ T, ONTAPCLIZz~ > RIZOWTEHBH L x4,

VR 2a—ABLXORFA 75V RY 2— LA DFlexCacheR Y = — ADVERK

V=T 4T T VRY a—2AiE, FlexCachez /"L TA 7L I ADONTAPR Y = — A h b AzurelZ HE)
L7 —h (fxvi=z) SNET, 7277 RV = T B0ERHDLY— LR 2—Aht
FTATTURY 2—LDOHEIZ X »> T, B DFlexCacher ) = — AN NEIZ R 556050 £97,

NetApp ONTAP®D K = X > b 2L, 22DONTAPA A X AIZONTAP Y 7 A X B L USVME T

B ARET A FIERTH I N TVET,

I FAZETEMRESVMETBEROE Y T v P EREENTET Lic b, RO a v RaffiH L TFlexCache
RY 22— EZERTEET,

ONTAP cli> volume flexcache create -origin-vserver [ORIGIN SVM NAME] -origin-volume [ORIGIN VOLUME NAME] \
-vserver [DESTINATION_SVM NAME] -volume [DESTINATION_ VOLUME NAME] \
-size [VOLUME SIZE] -junction-path /[DESTINATION7VOLUME7NAME] \
-aggr-list [AGGR NAME] -aggr-list-multiplier 8 \
-policy [EXPORT POLICY]

FlexCache’lR U = — A, B—D/ —F, B—07 27U F— b, BLOHE—OLIFERICHIRT 2 LENH
D £9, FlexCachedR V =2 — AL, BEOT 7V A= MIEENDZLIITEERA, ZHIZEYD, /—F
BDOLAT v EAN—T hONRT =< ANRY 2a— L BIRONRT 3 —<  RZHIBEND Z 13D
D EH A,

HARER DA 1%, FlexCachex 7 m by a =27 LT, 2207 7V — KM/ —F/LIFEy MIRY =
— LG END LI LET,

KEET7 7 A NOREICHLT A=D1 RY) a—AOREE VAL 7 LET (FRasR) |
FEIZOWTIE, TREEZ 7 A NWVICETABERE] O va e 2ZRLTIEIN,

F VU VU ERIZY —ADatime-update & FalselZRET 5 (ONTAP 9.11LLHT)

JED (F7EY —ARY 2—21D) atime-updatesZZ7%E L £ 9 False, DR Y 22— A THHLEY OHN
FELEEXICHR Yy vy v a SN T7 7 ANADREHIROERNE T DX, EORY 2 — A THRKT 72X
HEEOFHEZ A 71 LET, TORY 2—LF-T Y — AR Y 2— L TONTAP 9.6 LGN ETEN TV HEHA
I%. FlexCachef > A% A& {ER % & atime-update?’ H BIAYIZICICERE SN E T False,

TDORY 2a—AFT-1L Y —ARY 2—ALADONTAP CLI (9.6 L W HIOONTAPR— 5 ) b, IRD
avy FEFEITLET,

ONTAP cli> volume modify -vserver origin-svm -volume vol fc origin -atime-update false

NetApp ONTAP 9.11.1 L Y i U U —ATlL, FlexCachet® 7RV = — A CTatime-update z #5512 L T,
AP T 7 EARFRATHR Y v aNTHEHINDT — X OEEZHMOLT I L AHRLEST, VY —AR
U = — A Catime-update Z EZ)IC L7aW &, F v v aBBEICT 7Ly U7 ICHIBRS LD FTREMED &
DET, ERE, V—ARY 2a— LA TORMGBELRY TE, F¥ v anbT —2RHlRISNET,

NetApp ONTAP 9.11.1UE TIX YV — 7 7 m—ik# S 41, atime-update # BREE R RICEF T E T, *v
v a TOHIBRIZITEEBLEFEA, ¥v v aTORARY TH, JEOT — ¥ Datimex EHTXET, *
¥ v alFatimeDHER TR, TOXy v 22T BMERTT,

JTEDORY 2 —LFEIEY —ARY 2—L%0ONTAPQ.ILILEICT v /7 L— R L7=H &, atime-update % i
TEXRWEAIIAT7OFEFICLET, atimellESNW TV —27 7 e —0RENMTbN 5 HA1E. 9.11.1 TR S
N 7EEALET,
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https://docs.netapp.com/us-en/ontap/flexcache/create-volume-task.html

FHIY [EZABZX Y F v FRY 2—bFDFlexGroupAR V = — L EERT S
27 Z v FU—2ra— RKHDOFlexGroupR J = — L& 1oL FAERE L E7,

SPECstorage 2020 EDAX Y Fv—27 7 A MIHES< & FlexGroup RV = — A TR OMLEHRIREZFEH T 5
&, FlexGroupR Y = — A TRED/NNT 3 —~<  ANERSINET,

e  FlexGroupR Y =—24k, BE—0/— K, H—D7 7 ) 7 — |, BIOHE—OLIFEAIZHIRT 2 HLE )N
Zl?)@i*ﬁ” FlexGroup®R U = —AX, BEOT 7V 77— MIEENDLZ LI TEEEAL, ZOFRTEICEL
D, /J—KBDOLAT Y RN—T 2 hORT 53— ANRY 2 — A BIRDO/RT —= 2 ZIZHIR
éz]“bé ENRBRL RV ET,

o WRODAT—NT U RNT 4 —< 2 RAEEBT HITIEL, /MK FlexGroupZ 7 e vy a =7
DT L 10@FlexGroupd‘):u—A _qtree’zﬁﬂ%gﬁhé CEHEIELET, HAR OB AR, 2o
DFlexGroupx v b va=v7 LET, TNETNORY a—LBNHEHOT 7Y 7 — N/ — R/ LIFIZH]
REinEd,

o REBT7ANDORBEICKNT H7-0ICR) 2—2DEREYVA V7 LET (TRREZSR) , B
INENWRY a— A%k TaE Y3 %/7ﬁ“54: Db, gree THEEL NS H— @jt*E'FlexGroupﬂ‘ U o2—
Leubela=mr /52 EEHERLET,

FlexGroup CLIZz<w ¥ K

ONTAP cli> volume create -vserver [SVM NAME] -volume [VOLUME NAME] \
-size [VOLUME SIZE] -junction-path [JUNCTION PATH] \
-aggr-list [aggrl | aggr2] -aggr-list-multiplier 8 \
-policy [EXPORT POLICY] \

-files-set-maximum true [-supporttiering true]
k§%774wK%T6%E$E
Zix aggr- list-multiplier, /— RNELIIT 7V 5= T HVDa AT 4 F a2z bR 2—A

D AEFRELET, EDAV — 7&—%*ﬁ@@n/274%;i/bf)n~A#%Héhi¢ 80TBD
RYVa—Arr v yamr V35, £aLATF 4 Faxy OV A RXF10TBIZAAN 3, KEE7 74
NEF, AvRN—al AT 4 F a2 bRY 2a—bDI-5%DEEDT7 7 A NVDZ L TT, ZOHTIE, KE
B77A0E1E, (80TB/8x5%) F7/-130.5TB (500GB) % 5EEDT7 7 ANVERLET, —H&IC
vr7neYa=r 7 EREFlexGroup R U 2 —ADH A AR/NEVRY 2a—L LD b REVWRY 2— 2%
T Va = Tl EHRELET,

AR BICRELENTZY —NVARY) 2a—bETFATF7IVRY) 2a—bDwY s ha<w s R

nocto anac moop onZzfEMA L CTH—MF ¥ v ¥ a2 2 HEKIETHI2IE, IKONFS v3 mount=~ > K% f#E
THZLAHIELET, SSSonocoanacmoaS CANC ®nns EDAYV—7 7 a—Ti%, Filer EDl/I0O%
80~90% b HIs T& F 9,

CORRANTZ 7T 4 AR L, [0’ 7 sq) IZESWTEHALTLZEW, MNnsYASS O/ X—H 1 K
Xy aPREAT, Fv v raOBHITHRERBRLNZENHY £T,

WR7 =<V AEBRKRBIZED DT, N 2a— &892 ) — N7 7 ) 7F— MBI b nizT — ZLIF
DIPT FLRAZER L ET,

%> mount -t nfs \
-0 "nocto,actimeo=600,hard, rsize=262144,wsize=262144,vers=3, tcp,mountproto=tcp" \
<ontap data 1if ip>:/<volname> /mnt/<volname>

27T 9FRY a—ATORLNY [EEARBENRT —~v U A eKELT Dmount=
< K

EDARX Y T v F AR a—LbDU—7 a— FIHEINDINFSVv3I~v T ha<wy RZRO EEBY T,

NI =< AR AKBIZCED DI, R 2—2 528925/ — RIT7 7Y 7 — MBEEMT b5 —ZLIF
DIPT FLRAZEALE9,

%> mount -t nfs \
-0 "hard,rsize=262144,wsize=262144,vers=3, tcp,mountproto=tcp" \
<ontap data 1if ip>:/<volname> /mnt/<volname>
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V=NV FGATFT VDR — LT 7 AT —< 2 ADHE

V=AY 2= ARTA T T IURY a—AF, ZLORRDHV—ITa— TuV=zs b, SHIZEFEYR
Zaz=y FCHAEEND Z ENREL, EREENELNUXY T4 7 2 FRSEFE L, HHRY LA T DR
NVFR w7120 D AR H Y £,

V=T AT T VRY 2—h T LI DFlexCachedh ) = — L ZfFHL, — X<~ hODNST— R
NIV TEFEALTCRY 2a—20n— RE2%ETDHILET, IO LAT VDR MVFR Y 7 & /R
WMz 22N TEET,

V=V TATTYDNT = RAEYERT A HEOFEIZ OV T, ROEEZSR LTI ZEW,

IRT — v RAEEH

EDAV —7 10— RITII 7 +—< V ZADEENRIEEE L, HOBEERFEIIRY 2—2D0L AT 2T
94, SSDX— 2 MCloud Volumes ONTAP 7 7 A VL AT LD LA F U322 VPR THALENH Y F
T, LATUoUN3I B EBZ 5561, Cloud Volumes ONTAP Y 7 A VY AT L ERY 2 — AL TRED
IOV —Z7 m— RREITENTNDEZ L ERLET,

W4T L CTIITSNTWAHEDAY 3 7B DIOAT B E WS, LA T v v NEL R REERH Y £,

Cloud Volumes ONTAP 7 7 A /LY AT L DIOT 11 7 7 A /Ui, NetApp AB00D L 57247 1L I 2D

ONTAPT 7T A 7 v AL IR BHERH Y £9, NetAppTik. Cloud Volumes ONTAP T3E4T &1 5EDA
— 7 u— & RBMRIZT 2 L TIHODHIRZREST 2 Z & 2HLEL TWET,

WDOT T 71%, NASU —27 0 — RPRAT7 4 —< U ZAHIRICH LIAZEN T AT ERLTHET, N7+ —
v UAHBORIL, 2 ba—I R RTp—w AT T 7 A VOFESNSTEELTEY, LA T URE
WIZEEI LR DA h T, ZORETEMRMEIET 5 L. EDAY g 7ERITREO X7 3 —< 2 (SEH
say ) ITHELET,

B7) HEENASR U F~v—7/

Standard NAS Benchmark

Latency {ms)
a

0 2000 4000 6000 8000 10000
MB/s

E: 207 770F, FHOLERRE LIe—RIIRNASAR T 3 —< L A0 77 ANV T T 7 THY, EED
Cloud Volumes ONTAP/ R 7 3 —< L A2 R L TWAHADbITTIEH D XA,

ONTAP CLIZ X B2RER LV A T vV ER

YT NWEALDONTAP/RNT 4 —<  AEWNET D HEITEESH Y 3, POCTIL, ONTAP CLIZHEH LT
LAF UV EBMIZLEA— N TAHFEOLSRHV ET, kDa<wy RiE, CtlH+CF—%H L TLF— F &
T 2FETHEITENET, EDAY a TOFEREZITEETICa~ 2 FEBBLT, VTAXALDORY =
—AVATUVERBLET, SIVBEHBAIEFHOLAL T Uik, AMOEWA ML—U T 7 ALY
AT LADOIKMETH D AREMENH Y £,

ontap cli> gos statistics volume latency show

UTNEALDVAT U EERBIOVER— T 27200FZ0MOT Fa—F 3k LB T,

e Cloud Managery ®Performance Manager
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e 77U KA

BEEUVR—F

FlexCacheh U = —ADH% A R LEHFIZET 5 LR — M EEKT AI21F volume show -fields
<fields to report>, ONTAPCLI?»ba~y FEFEHLET, RESTUNCHEY T HLOLH D £,

ZITHEE, WL ONPDOT 4=V RBRANSN T DHIZRLET, IROBITIE, Azurecvo proj RV =— A
B, AT VIADproj Y—ARY a—LhExEFlexCachef Y A X VA THDH I LR 7,

ONTAP::> volume show -volume <volname> -fields size,used,available,percent-used,files-used, files

WOHITIE, A7 LI R proj AU =—AiLFlexGroup, Azurecvo proj 7Y = —AftFlexCache T,
Azurecvo¥ ¥ v v aND 7 7 A L O—EHRH AWM OGN E Lz (FEANZ Y 4 — LT v 7ENTHET) |

onPrem: :> volume show -volume proj -fields size,used,available,percent-used, files-used, files
vserver volume size available used percent-used files files-used

svm onPrem proj 1TB 46.47GB 15.85GB 1% 31876696 226372

Azurecvo::> volume show -volume proj -fields size,used,available,percent-used,files-used, files
vserver volume size available used percent-used files files-used

svm Azurecvo proj 150GB 147.0GB 2.96GB 1% 4669368 792

Cloud Volumes ONTAPA VA X LV A DiLE) L &1

BlueXPCCloud Volumes ONTAP%Z —JE{ZIE L ClEEN T2 &L, 79U Rarva—T 47 Oax NaEH
TEFET, ZhiE, =287 FOEFE (POC) 7 A N THRICHESL B E T,

PG LB VE 2 524792 TR L Y £,

o BlueXPDUI: A=a—FTvaraHT2E. FEIRAX— Ny 7TEENAIEEIZRD £7,

o  BlueXPDUI : BFRCA T P a2a— N ENFAZ—MNA My TPFRV—Vay, avEa—TFT 40 7aR
N AHIR B =012, —EOHIIZCloud Volumes ONTAPZ > v v NA T+ A2 L b TEEJ, FH)
TIT OV IZ, ¥EDKMIICV AT AEBEIC Y vy 7 LTHEEEIT 5 X 5 12BlueXPARE
TEET,

e BlueXP®DAPI :

PRI OWVWTIE, DRF a2 XA FESZRLTIZSN,

I w7 AR — NEEOPEM

DB varTiE, AT va UBNEESNEHE, EDAYV—7 02— ROXRR T T 7T 4 ADOF®RIZH
HEBFEHZZHLLHFFLET, BAICL-o L. L OHRFHEAFEORFI T —7 70 —LB RO
fRICERA T ABICEETRE FL— RAE 7R R#H &S TVET,

Cloud Volumes ONTAPA VA Z LV RAEZ A S

ZITER YU T ART R EHANT O b L— R A7 BLOEREN AT 5 RBUZ OV TR
HLET

Cloud Volumes ONTAPIZZ v RR—ZRADIELEFER ML —V T —F 77 F ¥ 28H

Azure®Cloud Volumes ONTAPTEEfI S5 7 70 FR—ADIEHFRA ML —U 7 —% 77 F v id, (ERkOA
YTV IADAFFZ FAZRFASY T AZ LITWET R, B0 ES, 2200V LicavyEa—TFT 107
J— R, YNV =V E LI T 2T =V T T TIA T AT R laaSA v AKX AL LCENE
L %9, Cloud Volumes ONTAPIZ., SASN\v 7 7L — FOWRICERE SH =T 1« A7 Tt/ <. LRS
F - IXZRSHERR CAZUre BIRILT HILET 4 2 7 ZFIA L E T,
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https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-managing-state.html

Cloud Volumes ONTAP HA~DE X AL L, R—FF—/—FRDA v E—JIZIF7—=V 7 Th
5. 72947 MCHERRISENRENET, 2D T o7 avid, EHOMEANy 7 7L —r (E
VR 137 I AF A v X —ax s ) TiE/<, Azurexy N —Z7BATI -V v 7 anEd, /—
RCHEENRBELEZGAE. BHLTWD ) — RBEENRRELL ) —RKOT A AT T TV~ eT A7
F——1, F—Z O L £ 9,

Cloud Volumes ONTAPD R T 4 —< LV AP A D T T, 790 RV Y —ADFRy U —7 A, v
vV a INTWRWRRT 278, e () T4 AV FBORBERENSZRINET, ALK
MRy ZBBEAELRZNVEIC, avEa—T AT ) —FA VAL ADY AP TN, T4 AT 7Y
7 — N OREIRIEHIRIC A D TR 2 AT 20 E RN H D £9, R RF =2 A2 N OFERS TOCloud
Volumes ONTAP R F L — DA P 7O BEEX, FIHEERZ 70 R Y =N HTEX 572174 <
DIOPSZ Mk L. Software-Defined 7 —=7 7 F v OHEEEN (H0HIC) EFRINTWD Z L 2HET 5 2
LT, BEHMNERT LA 7 T OERMEICL > TR0, AB00 NetApp A kL —Ya v b —F 7
EDTF =2 Z—0 T ADEK EN—= R 2T T I7A T ALITEE - LARWEARH Y £1,

{EREME & IMAMEIZEE 3 5 B EER

FlexCache DY — ViR Y 2 —2 L T4 T T VRY) 2—LbDEHE, HAL V AX U ARHRT D L, B
DOU—r7ua—, Fuavzl b F—ATHEINDAEEOSH DRV = — LAOEEME & MR M
FUEd, EEMETAMRE LT, FoTv—rT7a— Fudzs b, F—AREEDE
22T B ATREMEDME S 72 0 £,

FlexCache DY — /LR 2—2L bt T4 7T VRY 2a—AIEICHEARY HEHATH L7290, HAMEROEX
IABRT = P ANTENIZEEETIEH D £H A,

¥ : FlexCacheY — ViR 2—A LT 475 UK 2—A5Z1%, Cloud Volumes ONTAP HAZ 7 A /L
AT LNEHERELET,

MAMERRELENTE A7 Ty FBLIRY Y —ZARY 2 —AIZOoWTIE, 7V — a7 3—<
AELEHEME, a XA MO FL— FATZEELZTMT 5008 92003, BEERE T, ZhidFEic, EEELY
HAHD g 7T OIIEENRENE WS R L— 47 T3,

o B EEZRABLDONRT r—~v U AREEICENTZAY T v FARY 2—2IZiE, Cloud Volumes
ONTAP HAA > A XV ANl CF, BEKIX, FiIENPTY—27 0 —RKORTp—< L ALaxbd kL
— REZIZOWVWTEMT AMERSHD £,

a R MIETAEREE

> 7V ) — KdCloud Volumes ONTAPA VA X L AR a L Y a—T 4 7 ) — K120 T, K
R COEX AL T y—< ANMA LT 57280, EDAY 3 7 OFETREO T 3 —< U A0\ L4 25 aTHedk:
NHDET, HA) — RIIHBER I T RA VT TEIL IV ) — RO 77 ANV AT A LD H%L ., BAEIC
FoTHEEIAANRT =< ANKRTTHILERNHVET, FL— LA ZIIEVEEMELE T v 7 X A LDH
T,

FlexCache DY — /1R 2— AL LT A4 T F VRY a2 —AIZIFHAZEIR L E L7z, Zhit, FlexCachedhV =

—ADRENF LT VIADY —ARY 2—LDI0%THY, KEIAFOETIEK A N THD Z &AHI]

BERHOTWVDTEDOTYT, TR IPBEEINDIEGAEIL, FlexCacheY — /WA a—ALETATTUVRY =2—2A4
BTN = RA U AB AL LT £,

Bilshzy—e X

Data Sense¢: a2 FI3A TR (S ay)
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ONTAP cli> volume create -vserver [SVM NAME] -volume [VOLUME NAME] \
-size [VOLUME SIZE] -junction-path /[VOLUME NAME] \
-aggr-list [AGGR NAME] -aggr-list-multiplier 8 \
-policy [EXPORT POLICY] \
-files-set-maximum true [-supporttiering true]

I21% aggr-list-multiplier, /— RE7ZEFE 77V 5= T HEVDOa L AT 4 F 22 bR 2—A

O AEFEELET, NetAppTiL, EDAV—27 v — FHIZ8ED a2 A7 4 Fax A Y =2 — Az H1E80TB

DORY a—LrETubela=rr3hE F£ALVAT 4 F a2 OV A XF10TBIZARY £, KEET 7

ANEFT, AvR_R—a AT 4 F 22 bRY 2—D1I~5%D T 7 A NADZ LT, ZOHTIE, KERY

7ANVEX, (80TB/8x5%) F7-1X0.5TB (500GB) #@BAHLED 7 v A NVEFLET, —fic, v 7
o Ya =2 ENEFlexGroup R U 2 — DY A XN ENWRY 2—h K0 b kEWhaz o Ya=r7
THZEEHERELET,
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https://library.netapp.com/ecmdocs/ECMP1401193/html/GUID-039A758B-E5A3-4085-B808-8573E5572B64.html
https://docs.netapp.com/us-en/ontap/flexcache/create-volume-task.html

inodef &

EDARBI CIIHBE HEO 7 7 A VB FEET DHENRH 57290, inodefd & ik K LUz 5| & BiF 2 huidis
LRVEENRH D £7, NetAppTiL, 77 A VORKMEEZFHHICEETE 5L 512, ONTAP9.9.1TH L
WARY 22— A7 a rNEASNE L,

RV = — A Dfiles-set-maximum Dz truelZfRET 5 & . ONTAPIE maxfilesZ FHEZR[R Y K& VMEIZ H B
RIS LT, truellBRETH L. EE VY FTEEHA, maxflesE R KEICRET DB EICDOH,
ZtruelZZE LET,

%4) FlexVol¥ A XBDinodeDF 7 /v b & B RIE
FlexVoIR Y = —&Y A X 57 %)L hDinode$t HEKinode$k

20 MB * 566 4,855

1GB* 31,122 249,030
100GB* 3,112,959 24,903,679
1TB 21,251,126 255,013,682
7.8TB 21,251,126 2,040,109,451
100TB 21,251,126 2,040,109,451

* FlexGroup A ' /3—=7R U 2 —ADH A X([X100GBARMIZT DM ENH D £7,

NFSV3IINFSVAXE D H X7 4 —< V ANE WD, SIEHEEDAY —27 B — ROEHEL 72> THET, RO
20~ hawy NiE, ARV EH (FRFEEAL) VAR 2a—Lbt 5475 VR a—Lxk
WL, AR [EXABLARAT T FRY a—AORT g —< L A% RERIREY &8{bT 572008 D TY,

EDA/HPCU —7 1 — RIEIFIINFS~ ¥ > b i b9 5 FIEOFEMC Wik, BINER OB R

V=R 2a—blIFATF7IVR) a—bDwy s havs R

WDAZ VT NI, V=R a—2bt T34 7T VRY 2—AHRINENFSY T v v AT v g v ERLTH
7,

%> mount -t nfs \
-0 "nocto,actimeo=600,hard, rsize=262144,wsize=262144,vers=3, tcp,mountproto=tcp" \
<ontap svm>:/<volname> /mnt/<volname>

Ty ANERABT =2 Or— RR#EZH#HE L, ONTAPR hL— 2 27 LAOAR ZBIHT 572912, NetApp
T, AEMCHEARVEAOY VAR 2a—LE T4 T T VR 2—AIH LT, 77y v 7 Rarsta
=T A4 TR VT EEAT AL AL TWES, NFSY UL AT v g v a ]
nocto,actimeo=600 25 &, EDAV—7 10— KD A X T —ZIONRNKIOWHITH I NET, £/, Z0A
TrarvEFERTLE. VAR TA T TV ou— R EKRIBICERE T2 &N TEET, Jiux, EARN
7nm, 5nm, 3nmOEEF /) — R(h T DALY A D) ERAT HI2oN T, FHEIKT 7/ av T4 770K
EHA XBBCHIN L TWA D, FTETREALRFELE Lo TWET,

EDAY —7 71 —T%, MakefileeMakefilelZ{El 72 & 7R O BEF P HEBICER S NE T, TORER, 774
NWUAT AN RAfFEXA DAR T T A NVDEFET =y 7R ERBEND T2, AXT—XII0D
B60~80%NTTREINDHZ L LB LBV FHA, Makefiled L 5 7ok FEHETF = v 712 % T, EDAY —ALR
Perl°Python®D L 5 72 A7 )V 7 b — /L, B — R 3EV2a—AnbDRNA I NV—RT7 7 A LT 4 L
J NIBBRRAEZAX Yy U THZENRILSBVET, ZTORER, 77ANAMBIOT 427 M) OBRBCTHERE
NDZEMOAZT—=HIWONT W7 g VNERSNET, ZHICKY., NFST 74 7 —ICRERATN
MDA H Y £77,

NFSH— MO T 7Ly Ty viald, VAR IF3A4 T 7 VDR a— ARHEHELIIEEI LT
RN E NI FHRICHE SN THRELE T, FHLWWY— AT 4 75 VI3l E. WA= a v OBOT 4 LY
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FUICA A b= EN, FEEENEVEESNTZVTEZLITD-IH A, ONTICETHTO T
A7 ZVERVIATrZ 1%, EDAV—/7 0 — RIZ¢ > UIREIRFEEEZOLNLTWET, EDA7 o —
LB, FFEDOY a TR LT #HDY — L ETAT TV EBEL, TNHDONR—T g URFETREEZED
AR ET,

ZORBEOFEMICOWTIL, 7 r R EESB L T 7ZE, LInuxTONFS~ 7 > bk HZactimeo’ B R
THLDIATEN?

BRI =< ADAY T FRY a—bHDmounta~ > K

WD~ Ty NAF a0, "ART +—~< L ARNFSHIA D [ZX AR T H 7 v g o HICkEb S
NTWET, AWRDFEHDOY =L R) 2—2RT7 AT FZ VR a—L 38R, TI7VLovTR77A
¥ vy valdBEERSNLETA,

ROATZ VT NI, 27T v FRY 2a—LHESNDONFSY U b AT a o TT,

%> mount -t nfs \
-0 "hard, rsize=262144,wsize=262144,vers=3, tcp,mountproto=tcp" \
<ontap svm>:/<volname> /mnt/<volname>

DNS=7 v "SI itk bxy NI—JAHOMN

JEEEEDNSE— RANT UV U NFSY 7 Mk, KEWEERE CORALAIY R 74—~ A%\ LI/ H 2 LN
TEFE+, BHOY—NLBILOT A7 UFlexCacheR Y = — L% {EEL L. #2723~ T DFlexCached>’
—ABIRFTATFVARY 2—AIINFST 7 2N EFL LN TEET,

8) HEIEMEICIL UT-EDATELERY X7 +—< 2D EEA

Use Model:
+ Before and after examples for read only volumes|
Optimizing EDA Read Performance for Scale *  Mowe to SSD and FlexGroup wolumes
i . + Scale FlexGroup volumes withFlexCache
Improved READ performance for libraries and toals +  DNS load balance mounts
+  Rewview NF3 mount options to optimize for serve
Scale-out Compute side caching.
Compute Engine
— e N
e : ONTAP (Before) - Read Only (Mostly) Vblumes
priat [ P - Boot storm like access cause latency
| FlexVol issues due to HPC parallelism
m W High meta data IO loads
I T +  Performance can become node limited
i F NG J
N— :_': v \
(41 g Off-Box DNS ONTAP (After) —
F g 7 Load Balance Hot Files-> Cache e —— Flexcache\blumes
NFS Mounts - ¥ Tools 1005 _ . et
AFF/FlexGroup ———
—'WW Load Balanced
Libraries ot Fil »| Libraries Mounts
ot Files-= Cache
| N J
;:‘;;"'p Read only file systems Recommendations (see slide notes)
10k-120k cores * Enablenoctg actime 600 mounts; Link
(300-4000 server * Deployoflexgrouprolume witlytrees
Instances)” * Min 4 Highkend AFF nodes per pod; multiple pods as needed
N NetApp ®2022 HetApp, Inc. All ights reserved- NETAPP CONFIDENTIAL—

Y N
FHMEROANFFIE
ZORFz2 AL MIEBHEHENTOBHEROFEMIOWVWTIL, LLTD FFa A2 FeWebW 1 h &R LT
<TEEW,
o BTHFEIMELORRNTT VT 4R
https://www.netapp.com/media/19368-tr-4617.pdf
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https://www.howtouselinux.com/post/what-does-actime-0-mean-during-nfs-mount-in-linux
https://www.howtouselinux.com/post/what-does-actime-0-mean-during-nfs-mount-in-linux
https://www.netapp.com/media/19368-tr-4617.pdf

e Azure Cloud Volumes ONTAPA > F 14 > K& o2 X b
https://docs.netapp.com/us-en/cloud-manager-cloud-volumes-ontap/task-getting-started-azure.html
e NetApp ONTAP FlexGrouph U =2 —ALDRA ST T 7T 4 AL RN A R

https://www.netapp.com/pdf.html?item=/media/12385-tr457 1 pdf.pdf

e NFSin NetApp ONTAPRZ v 7T 77 4 AR I ONEEH A K
https://www.netapp.com/pdf.html?item=/media/10720-tr-4067.pdf
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