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Add volume x

Name

l smb01

Storage VM

|DI'IE i

D Add as a cache for a remote volume (FlexCache)
Simplifies file distribution, reduces WAN latency, and lowers WAN bandwidth costs.

Storage and optimization
i S
Es
Performance service lavel

| Extreme N

Notsure?  Get help selecting type

Optimization options
n Distribute volume data across the cluster (FlexGroup) @)

|—] Advanced capacity balancing
ONTAP distributes file data to maintain batance as files grow.

Access permissions
D Export via NFS
B shere via SMe/CIFS

Name

| one_sys_ 01 |

Grant access to userfs)

| Everyone |

Permission

‘ Full control ¥ ‘
SnapLoc k Snaplock considerations

[] Enable SnapLock
With SnapLock, files can be stored and committed to a non-erasable, non-rewritable stats either forever or fora designated
retention period.

Protection
Enable snapshots (local)

Snapshot policy
| defauit ~
na...l SnapMirror labe! SnapLock retention period
hourly 13 At 5 minutes past - 0 second
the hour, every
hour
daily 2 AL 12110 AM, daily 0 second
svery day
weekly 2 At 12:15AM, only  weekly 0 second
on Sunday

D Enable snapshot locking )

Enables the ability to lock snapshots that were created either manually or by snapshot policies. The snapshots are locked only
when a retention period is specified.

[] Enable SnapMirror (local or remote)

Cancel Q Save to Ansible playbook
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Edit Share
Share Name
smb01

Path

fsmb01

Description

=3

Access permission

User/group User type Access permission I
Everyone Windows Full control (1]
+ Add

Symbelic links

@ Symlinks

(O) Symlinks and widelinks

(O Disable

Share properties

|:| Enable continuous availability
Enable this function to have uninterrupted access 1o shares that contain Hyper-v
and SQL Server over SMB,

Allow clients to access the snapshots directory

Client systems will be able to access the snapshots directory,

Encrypt data while accessing this share

Encrypts data using SM8 3.0 to prevent unauthorized file access on this share.

Enable oplocks

Allows clients to lock files and cache content locally, which can increase the
performance for file operations.

Enable change notify

Allows SMB dients to request for change notifications for directories on this
share.

0O 8 8 00

Enable access-based enumeration (ABE)
Displays folders or ather shared resources based on the access permissions of the
user.

Save Cancel


https://docs.netapp.com/us-en/ontap/smb-config/configure-client-access-shared-storage-concept.html
https://docs.netapp.com/us-en/ontap/smb-config/configure-client-access-shared-storage-concept.html
https://docs.netapp.com/us-en/ontap/smb-config/configure-client-access-shared-storage-concept.html
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. FedoraOf|A] Active Directory S8 % SMB OF2E X|¥ 2 2IsH CHS TH7| X7t MK =0 JA=X| SISt A2,
sssd realmd adcli oddjob oddjob-mkhomedir samba-common-tools krb5-workstation cifs-utils. Debian
I§7|X|:= realmd sssd sssd-tools libnss-sss libpam-sss adcli samba-common-bin packagekit krb5-user cifs-
utilsL|C}.
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a. Restic?| 22,

Scat smb-restic.conf

NAME = "Backup-Restic-SMB"

TYPE = "BACKUP DS"

DS MAD = "restic"

TM MAD = "-"

RESTIC PASSWORD = "<restic password>"
RESTIC SFTP SERVER = "<backup server>"

a. Rsync?| &%

Scat smb-rsync.conf

NAME = "Backup-Rsync-SMB"
TYPE = "BACKUP DS"

DS MAD = "rsync"

TM MAD = "-"

RSYNC USER = "<rsync user>"

RSYNC HOST "<backup server>"

o

Scat smb-kernel.conf

NAME = "File-Kernel-SMB"

TYPE = "FILE DS"

DS MAD = "fs"

TM MAD = "local"

SAFE DIRS = "/var/tmp/files"
o|o|x|

Scat smb-image.conf

NAME = "Image-SMB"
TYPE = "IMAGE DS"
DS MAD = "fs"

TM MAD = "shared"



A A

Scat smb-system.conf

NAME = "System-SMB"
TYPE = "SYSTEM DS"
TM MAD = "shared"

. A% onedatastore create <configuration file>. Md = dietk|= H|O|E| &L IDE 7|6

FAR.

onedatastore create smb-system.conf ID: 100

. letc/0ll smb X} SH IS MMBIL|CE kerberos 2152 AF2SHE HR(KVM SAE Tt <domain>0| 7t &l
)ol= O] THA|7t Z Q3K et&L|Ct.

Scat /etc/smb-credentials-<datastore id>.cfg
username=<smb_ username>
password=<smb_password>

domain=<smb domain>

ol

T orofl MEst Hoh640)2 SYYLICH 2ot AR ARHE oneadmin AFEXF S OIFC=

7|_|:I — =2od
BELIC

rE >

ok

. id oneadmin Y A2 oneadmin AFEXI2| uid X gidE & ELICE

. HE[XHE S HM S5t H Jetc/fstab EE= automount TS YO0 ESHYUAIR. 7|2 HIO|E HEA QK=
Ivar/lib/one/datastores2t 1 7P EILICE CHE | X[Q! B /etc/one/oned.confe] DATASTORE_LOCATION

DA 5 2RIt A, T|O|E] K& A 2|X|0| <datastore_id> ELE 7t Y=X| &QISHYAL. ME =2 Ct3at

o T
ZaLot.

13



letc/fstab A2

# credentials mapping to file option is not required when using
kerberos authentication

//<smb_server>/<smb_share> /var/lib/one/datastores/<datastore id>
cifs credentials=/etc/smb-credentials-

<datastore id>.cfg, netdev,nocauto,x-systemd.automount,vers
=3.0,multichannel,max channels=16,nofail,uid=<oneadmin uid>,gid
=<oneadmin gid> 0 O

automount A2

# credentials mapping to file option is not required when using
kerberos authentication

/var/lib/one/datastores/<datastore id> -fstype=cifs, credentials
=/etc/smb-credentials-<datastore id>.cfg,vers

=3.0,multichannel,max channels=16,uid=<oneadmin uid>, gid=<oneadmin
gid> ://<smb_server>/<smb_ share>

10. mount -a £ systemctl reload autofs BHS AI25I0] H|0|E MZEAE OIREL|CE

1. mount BES ALE3I0] H|O|E MEATI OHREE|U=X| &QIStT onedatastore show <datastore id>
|:|o=|E=|o Al—ﬂ |-O:| |:-||O|E-| X-III‘A 22F2 Slo|st |__||:|-

ol oco= —||_|=|

12. tlo|e ME A EE0| oneadmin AHE XA} 3 IF2| 2RF0| AEX| 2ARASHYAIR. chown -R
oneadmin:oneadmin /var/lib/one/datastores/<datastore id> BHOIE AE3I0] Hots
THSIHMAIL.

ONTAPS AL2510{ OpenNebulaZ NFS AEZ|X| M

NetApp ONTAPE ALE5I0{ OpenNebulag NFS AEZ|X|E L MHEILICE FlexGroup 2&2
Areg mf 2280l 2[AA 22| L1, 45 &S /5 nConnect EE= pNFS(v4.1 0|4
)2l MM EHZAZ AHESHMR. StLEC| NFS LHELHZ|(export)= OpenNebula S2{AE 9|
Image %! System H[O|E{AE0 20| AFEE 4= JUESLICH FlexCacheE AtEE #A|=l0|2tH
nfs LHELH7|E Image HIO|HHAEQ MEOZ SHEtSIMQ.

1

17tEd S Mol 57 AlLt2|2F fI8H MetroCluster 78S 12{5HA

2.
ONTAP XS AHB3Hs 29 AlAR BI2I%t QIE{H0|AS AFESI0] O|2{3t &lS 2tRBHIAIL.
AE2|X| BHRIX} XY

OpenNebula®t &7 At2E ONTAPOIA NFS AEZ|X|E T2 H| X5t

rE
E|6
2
I
mjo
re
HU
_o'l
=
>
10)

1. NFS8 SVMES Z4stotMIR. HZESICE'ONTAP 9 24",
2. AEE2|Y XA 2712 LIFE HAMSHAIR. BN LIt Q= THAIE MEMUA, #1012 AEd

>
=2
>
=
o
ﬂ

r
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https://docs.netapp.com/us-en/ontap/nfs-config/verify-protocol-enabled-svm-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/verify-protocol-enabled-svm-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/verify-protocol-enabled-svm-task.html

LIFS| 23 2I4S HEEILIC]

HE EAFAMR

= FINetApp ONTAP System Manager | NSOL-NetApp: A70-T16U05 r_'_-I:J. Search actions, bpects. and pages :j ® < 0
Dashboard
Network overview 2
Insights
Stmrage -
s Network interfaces. Subnets <
ok o m [ Send all interfaces home a 41 m
— Hame | s | Swagevm | ipspake | Address | cument node t| cumentport | Portset | Protocols | e | Twoughp.
7 ports a | | & e | @ | | a | a | a | & wes | a | a
Events & jobs - ¥ one al ane Default 192.188.121.248 NEOL-NetApp-ATO-TISU0% #la-121 SMEBJCIES, NFS, 53 Cuata a
Protaction v M_one 52 ane Default 192166121205 NEOL-NEtApR-ATO-TIOUOSS  #a-121 SME/CIFS, NFS, 53 oata ]
e % M cne b1 @ ane Default 19218812245 NEOL-NOAPp-ATOTIOUCSS a0a-122 SMABICIES, HPS. 53 Buta ]
M_one b2 = ane Dataut 0L IBRT22 208 NSOL-NetApp-A70-TIBU0D #3121 SHAB/CIFS. MF5, 53 Data ]
Cluster g
' . — o .
. OpenNebula TAE |P FA = U0 CHSE HMAE HSSHES NFS LHELY| ZM S HMSHALL
oA nA X =] Il Xy Al
AOHO| ERILILE. "= EM Mg Sl "HELHZ| ZHof 17.”5! e HESHIA L.

L "EES YEELC. tHEZH(>100TB)0| 2Rt 22 S2{AH TA|0f H0|HE 24510 FlexGroupE AtE3stH=

%*.je MEASHH AR, FlexGroup2 AHESH= 2 "SVMOI|AM pNFSE 2HdstgfL|Ch & M2 d5 2FaS 2k
SVMO|A pNFSE 24355t 42 2SI A|2. pNFSE AF23H= 22 OpenNebula SAEJ BE HEEEF
(CIIOIE{ LIF)Ol OB HMAE £~ JES Bl{Of SLICH SFE0i| THAU IjUE| 7|50| g4 o A=K

SIS A2,
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https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/add-rule-export-policy-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-volume-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-volume-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-volume-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-volume-task.html
https://docs.netapp.com/us-en/ontap/nfs-config/create-volume-task.html
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
https://docs.netapp.com/us-en/ontap/pnfs/pnfs-commands.html#enable-nfsv4-1
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Add volume X

Name

! NFS01

Starage VM

‘ one ~

D Add as a cache for a remote volume (FlexCache)
Simplifies file distribution, reduces WAN latency, and lowers WAN bandwidth costs,

Storage and optimization
Capacity

120 e~ |
Performance service level

‘ Extreme W

Notsure?  Get help selecting type

Optimization aptions
’ Distribute volume data across the cluster (FlexGroup) @

. Advanced capacity balancing
ONTAP distributes file data to maintain balance as files grow,

/A You can't revert to an ONTAP version earlier than 9.16.1 after enabling. This option can't be undone. Leatn more

Access permissions
B export via NFS

Grant access 1o host

[ defaul! ~

Create a new export policy, or select an existing export policy.

Ruleindex | Clients | Access protocols| Read-only rule| Readwrite ule|
1 192.168.121.0/24 Any Any Any
2 192.168.122.0/24 Any Any Any

] share via SMB/CIFS

Sna pLOCk Snaplock considerations
|:| Enable Snaplock

With Snaplock, files can be stored and committed to a non-erasable, non-rewnitable state either forever or for a designated
retention period.

Protection
B Enable snapshots (local)

Snapshot policy
default b |
Schedule na... | Maximum snapshots | Schedule | SnapMirror label Snaplock retention period
hourly [ At 5 minutes past - 0 second
the hour, every
hour
daily 2 AL12:10 AM, daily 0second
every day
weekly 2 Ari215AM, only  weekly 0 second
on Sunday

D Enable snapshot locking @
Enables the ability to lock snapshots that were created either manually or by snapshot policies. The snapshots are locked only
when a retention period is specified.

D Enable SnapMirror (local or remote)

Save Cancel ) Save to Ansible playbook
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a. Restic?| 22,

Scat nfs-restic.conf

NAME = "Backup-Restic-NFS"

TYPE = "BACKUP DS"

DS MAD = "restic"

TM MAD = "-"

RESTIC PASSWORD = "<restic password>"
RESTIC SFTP SERVER = "<backup server>"

a. Rsync?| &%

Scat nfs-rsync.conf

NAME = "Backup-Rsync-NFS"
TYPE = "BACKUP DS"

DS MAD = "rsync"

TM MAD = "-"

RSYNC USER = "<rsync user>"

RSYNC HOST "<backup server>"

o

Scat nfs-kernel.conf

NAME = "File-Kernel-NFS"

TYPE = "FILE DS"

DS MAD = "fs"

TM MAD = "local"

SAFE DIRS = "/var/tmp/files"
o|o|x|

Scat nfs-image.conf

NAME = "Image-NFS"
TYPE = "IMAGE DS"
DS MAD = "fs"

TM MAD = "shared"

19



A A

Scat nfs-system.conf

NAME = "System-NFS"
TYPE = "SYSTEM DS"
TM MAD = "shared"

. A3 onedatastore create <configuration file>. MM = Htetk|= O|0|E &2 IDE 7|5l
=y[e]
- .

onedatastore create nfs-system.conf ID: 101

. id oneadmin BHE A2 oneadmin AFEXI2| uid X gidE & fLICt

- Hot= OI2E U E HO|HAENE 02 ESIE{H /etc/fstab fE= AHS OF2E TS YOO ESHYA 2. 7[&

o= -d
HO|E{AE0 f|X|= /var/lib/one/datastores2 7} EIL|CT. “onedatastore show <datastore id>‘§ AHESHY

golst 4= QUALICH IHX| 42 AL /etc/one/oned.confe] DATASTORE_LOCATION O{7HEHAE

oI A| 2. HIO|E{AE ] 9|X|0f <datastore_id> ZC{7t EX{SH=X| SHISHAIA|Q. Of2Ho|| MZ &= 0| Lig}
UELICE:

letc/fstab A2

# To use session trunking, use the option trunkdiscovery
//<nfs server>/<nfs share> /var/lib/one/datastores/<datastore id>
nfs nconnect=8,max channels=16, netdev,noauto,x-

systemd.automount,nofail,uid=<oneadmin uid>, gid=<oneadmin gid> 0 O

automount AL

# To use session trunking, use the option trunkdiscovery
/var/lib/one/datastores/<datastore id> -fstype=nfs,nconnect

=8, max channels=16, netdev,nocauto,x-systemd.automount,nofail,uid
=<oneadmin uid>,gid=<oneadmin gid> <nfs server>:/<nfs share>

- mount -a XEE= systemctl reload autofs BHS AF25IH H|O|E HEAE OLREEL|CY

- mount BHE A0 HIO|E XMEHATL OFREEU}=X] 6t onedatastore show <datastore id>
|3=|E=|° Al-ﬁ'é'l-o:i [:-IlOlE-I I-III'A RIF2 2I-0|o|-|_||:|-_

oL oco= =

- HIo[E &2 ZE0f| oneadmin ALEX} 81 OF2| 2R AO| A=K &RUSHAIL. chown -R

oneadmin:oneadmin /var/lib/one/datastores/<datastore id> BHOE AIE5IH Fots
ZESHAIL.

- nConnect 40| MAE|A=X| &215t2{™H OpenNebula TAEN|A] “ss -an | grep :2049‘% A5t NFS At
IPOl CH$ CHE HZAO| UEX] QIS AIR. pNFST} 2H S| R} =X] &0lst2{H “nfsstat -¢ & AAlsHT
2f|ojopR 2t HIEEIS =IsHY AR, HI0|E E2fEE 7|HQ 2 H|O[Ef LIFO| CHet CHE HZ0| HA|E|0{0f



L.

N EFZA0|M nconnect M2 EF 3 QIEH|0|A F St ™ EILICE pNFSO|AME

HIEHH[O|E] S Ci|O[Ef RIE{T|O[A0 n connect FMo| AFELIC. X 2 &F0fME nConnect
L= MM EYY S ot AFESt = T AFESHA| DHYAL.

OpenNebula& iSCSIZ AE3510{ NetApp H|O|EH{AEO0] {4

NetApp ONTAPZt AFF EE= FAS A|ABINAN A3E|= 2HFH0f|A] iISCSI ZEES S ALESHY
OpenNebula HIO|[E{AENE FEeL|CE O] #HE2 CHE ZE X2t i BEZE o[l
HESIE ESt EE & AER|X| HMAE JtSSHA BLICE O] HIO|EHAEN MA™S
*EEIXI 40 OO ESE Z3%}sty| o AAF S 22 M2 ISt ONTAPS| 7|2
Jls2 &8gLLC.

x7| 7}AbS} Bha| R} &

OpenNebula SAEE iSCSI HZ0| XA ZH|stD AER|X| 22| XIof|A 2R3t HEE STst2{H Ct
IZSIAMA 2.

dlo

x7| Ztel

o

1. Linux VLAN QIE{H|O|A S JH7} A2 THSTHX| 2HelotiAl2.

=

2. 2 E OpenNebula A E0| multipath-tools 5! iSCSI O|L|A|0f0|E REZ|E|7F HX|E|0] Q0 EE A XHSO2
A|ZE| =X] 2H015HAA| 2.,

Debian/Ubuntu

apt list | grep multipath-tools

# If need to install, execute the following line.

apt-get install multipath-tools open-iscsi

# If /etc/multipath.conf is not present, first make sure the
multipathd service is started.

systemctl enable --now multipathd

systemctl enable --now open-iscsi

RHEL/AlmaLinux

dnf list installed | grep device-mapper-multipath

# If need to install, execute the following line.

dnf install device-mapper-multipath iscsi-initiator-utils

# If /etc/multipath.conf is not present, first make sure the
multipathd service is started.

systemctl enable --now multipathd

systemctl enable --now iscsid

3. BE OpenNebula SAEQ| {SCSI SAE |QNS $E3t0 AE2|X| Zta|Xtof|A| M2 EL|ct.
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cat /etc/iscsi/initiator.name

AE2|X| BRIX} XY
ONTAP XS ALSSHAIS 22, NI AR BH2|XE O|SSHAIR LS Ma[ohH| A8sH 4 UBLIC

1. iSCSI ZZ2EZ0| M3}l MAEfZ SVYMO| HMHAE 4 Q=X| EQISHMA| . 2L 'ONTAP 9 2A]".
2

=t d
2. iSCSI Mo 2 HEZHT T JHo| LIFE MMSIMA|R. 0|53 Sl CIE 22 s shae Qo HEZE £ 79
LIFE Ar23%t= 710 Z&LICE OpenNebula A E| M=l VLAN QE{HO| A LIFE AAMdljof gLICt Ms
ShAMS Qo ME I (MTU 9000) AtR S HESHL|CE.

= NINetApp ONTAP System Manager | NSOL-NetApp-A70-T19U05 (Q Search actions, objects, and pages ) @ & O
Dashboard
Network overview o8
Insights
Storage ~
Network interfaces Subnets 2
Overview 3
Volumes
+ Add fR) Send all interfaces home Q I« m =
LUNs
BME S meRooss Name |  staus | storagevm | ipspace | Address | current node t | currentport | Portset | Pprotocols | Type | Throughpt
SMB shares
Q | | @ oe | @ | | a | | | @ s | a | a
Buckets
Qtrees lif_one_2058 @ one Default 192.168.124.230 NSOL-NetApp-A70-T19U05a a0a-124 iscsi Data 0.28
Quotas lif_one_6285 @ one Default 192.168.123.230 NSOL-NetApp-A70-T19U05a a0a-123 iscsi Data 0
Tiers
lif_one_6292 @ one Default 192.168.123.231 NSOL-NetApp-A70-T19U05b a0a-123 iscs! Data 0
Clients
lif_one_7085 @ one Default 192.168.124.231 NSOL-NetApp-A70-T19U05b a0a-124 iscs! Data 0
Network ~
Overview
Ethernet ports
FC ports
Events&jobs

3. igroup2 M3t SAE {SCSI O|L|A|OO]E{E Z=7}EL|C} YHHH O F OpenNebula 22{AE SIS iU
igroupO| M- ELIC}H Image X System H|O|E{AEOE EF X|A5t2{H THEANES M2} 50| I{H[0| X
SAEEZ 5UsHigroupdfl ZEAIF|MAIL.

4. That SVMOI| 917 XIFE ONTAP REST APl 44| 310 9= ONTAP 2t ALS KL AHS MA Bt O]
AFBTHS OpenNebula®] NetApp S2HOIHOIA ALSEILICH XAIS LIS "AFE 7} 2! 22 Kol ONTAP 242
ATSHIAIR. ThM3E A BRlof M A E ALBRH 0|20} HILHS S 7S5 SHAIL,

5. 7tddst 7 ZHdoll A8 E CHg 2[220] tHet SVMISCSI Target ION 3! UUIDE +EBHAIL.
> SVM
° AHEE O AIO|E/AIS
° OpenNebula SAEE ALE5}= igroup

° iSCSI ERZl IQN(YEHE Q2 SVM IQNTF S). 7ttt 2E|XH= iscsiadm -m session BEE AHE3IH
OpenNebula TAE & stLtof] 2301611 iSCSI Et2IE HMot 5 0| HEE Mgt o~ IELICH +
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https://docs.netapp.com/us-en/ontap/san-admin/provision-storage.html
https://docs.netapp.com/us-en/ontap/san-admin/provision-storage.html
https://docs.netapp.com/us-en/ontap/san-admin/provision-storage.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html
https://docs.netapp.com/us-en/ontap-automation/rest/rbac_overview.html

NETAPP SVM="85c23687-d5d9-11f0-86c4-d03%eac4d4b3"

NETAPP AGGREGATES="6e8f9995-42dd-400a-a440-646639dc5d0b"
NETAPP IGROUP="5adS8faf3-d62c-11f0-86c4-d039%ac4d4b3"
NETAPP TARGET=" ign.1992-
08.com.netapp:sn.85c23687d5d911£f086c4d03%ac4d4b3:vs.6"

TIP: System Manager displays the UUID in the URL when viewing the resource
details.

OpenNebuladl|A{ iSCSI HIO|H KMEAE Fd5IH{H Lt XS A=A,

1.

EE1E°.1|E A‘|H'| StLtoll SSHZ 4510 iSCSI H|0|H lif & & StLIE Y=5IH 2= iSCSI Lif RS
2

iscsiadm -m discovery -t sendtargets -p <iscsi data 1if address>
iscsiadm -m node

iscsiadm -m node -1

- Hot= HO1H M4 S0 w2t 7 Thd S MESLCH FA| £4 552 "OpenNebula NetApp SAN 2
HESHIAL. ME ThU2 of2Ho] Liet AELICE.

=
=

A
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o[o|x|

Scat netapp-image.conf

NAME = "Image-NetApp-iSCSI"
TYPE = "IMAGE DS"
DS MAD = "netapp"
TM MAD = "netapp"
DISK TYPE = "BLOCK"
NETAPP HOST = "<ontap cluster ip>"
NETAPP USER = "<ontap api user>"
NETAPP PASS = "<ontap api password>"
NETAPP SVM = "<ontap svm uuid>"
NETAPP AGGREGATES = "<ontap aggregate uuid>"
NETAPP IGROUP = "<ontap igroup uuid>"
NETAPP TARGET = "<ontap iscsi target ign>"
# Optional suffix to share SVM across multiple tenants
NETAPP SUFFIX = "t1"
A AE

Scat netapp-system.conf

NAME = "System-NetApp-iSCSI"

TYPE = "SYSTEM DS"

TM MAD = "netapp"

DISK TYPE = "BLOCK"

NETAPP HOST = "<ontap cluster ip>"

NETAPP USER = "<ontap api user>"

NETAPP PASS = "<ontap api password>"

NETAPP SVM = "<ontap svm uuid>"

NETAPP AGGREGATES = "<ontap aggregate uuid>"
NETAPP IGROUP = "<ontap igroup uuid>"

NETAPP TARGET
# Optional suffix to share SVM across multiple tenants
NETAPP SUFFIX = "tl1"

"<ontap iscsi target ign>"

. &% onedatastore create <configuration file>. M4 = Htetk|= 00| XZE A IDE 7|S6H

EHHR.
onedatastore create netapp-system.conf ID: 105

‘onedatastore show <datastore_id>'S Aali5t0] H|O|E A ZrAT Moz MME|IU=X| 2RISHA L.

td
- O[0|X| HIO|HAEO{0| WS CH2E2ES HESSE AHE0tH VME ddst = AL HI0|H AE00
I 2H| A gLt



6. 0|0JX| B! 7tA Al CIASEOZ ONTAPOIAM HHE LUNS EQISHUAIR. AH8E= B fX2 O3t
Z&LCt.
a. O|O|X| HI0|E| XZtA: one_<datastore_id> <image_id>_<suffix> (2E),
one_<datastore_id>_<image_id>_<suffix>_lun (LUN)
b. A|AHI H[O|E XZEA: one_<vm_id> disk_<disk_id>_<suffix> (&),
one_<datastore_id>_<vm_id>_disk_<disk_id>_<suffix>_lun (LUN)
OlE E0FAH
=  NMINetApp ONTAP System Manager | NSOL Nethpp A70-T19U |_:u Saarch actions, objects, and pages @ ¢ 0
Dashboard LUNs
s o
9‘1.-':; ] Nare + | storagevm | vaame | st | wes | Latency i) | Mroughpur e
Q | & one | & | & | = | a | @

10GIE

1envet? 1

OpenNebulaZ ONTAP FCZ LVM Thin 714

Fibre Channel Z2EZZ AFE25I0] NetApp ONTAP2t 71 OpenNebula SAE Ztof| &
AE2|X|E 2%t Logical Volume Manager (LVM) H[O|E{AEE A MBILICE O] 2H2
1ds A MXAHS E8 =& 2E2|X| HMAE M FEL/Ct.

£7| 7tet 22|k A

FC 922 95} OpenNebula SAES FH|otT AE2|X| B2|XjolH LR HHE LFsteH O+ £7| 2
NN =}

1. 5% 712 HBA QIE{T|O| AT} AL 7HSBHA| 2HRldt AL,

2. 2= OpenNebula A E 0| multipath-tools7t AX|=[0{ QU
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Debian/Ubuntu

apt list | grep multipath-tools

# If need to install, execute the following line.

apt-get install multipath-tools

# If /etc/multipath.conf is not present, first make sure the
multipathd service is started.

systemctl enable --now multipathd

RHEL/AlmaLinux

dnf list installed | grep device-mapper-multipath

# If need to install, execute the following line.

dnf install device-mapper-multipath

# If /etc/multipath.conf is not present, first make sure the
multipathd service is started.

systemctl enable --now multipathd

3. 2= OpenNebula @AES| WWPNES £t AE2[X| 2t2|Xtet iiH2] Jf 22| S BEdts 22l Xtoi|A|

S L.

cat /sys/class/fc_host/host*/port name

AEE|X| 2Efxt Y

ONTAP XS AHBBHAlS Z2, AIAR ZH2IXHE O|SSHAIR TS Baloh| ABsHA 4 Y&LITH

1.
2.

5.

SVMO| FC Z2E 20| Z-dstzl HEi2 A 7HSSHX| QIS AL, 2L} "ONTAP 9 E A",

FC ME8Oo= HEEHY F 7Ho| LIFE HMYLICt MM E FC LIFS WWPN FAE TS0 I{EE] XS
Etetst= Ea| Kol Al dS gL c,

igroup2 MAStT SAE FC O|L|A|0]O]E{S Z=7}gtL|C} UuHE O 2 OpenNebula 22{AE SHLHEH SHLIO
igroupO| MM ELIC} Image X System HIO|[HAENE 25 X|5t2{H THEANE A2} 50| IHH[O| X
SAEE SYUsHigroupd] ZESHMAIL.

HotE 3719] LUNS SVMO|| ‘d-gdstn o7 EEA|Of| M 443t igroupdl] MSELICH ASA A|AEIQ| F< ot
HOllM, AFF/ FAS A|2E12| A2 =& 2 ¢F HollM A0 &X| 7|50| 2HSt=|0f [=X] 2RISHHA|IL.

LUNO| HEE|ASE 7Hedet 22| X0l A ZE[HAI2.

CtS &2 2t23810] FC LUNS OpenNebuladilA 2§ LVM Ci|O|E| XMZEAZ MTL|CH

1.
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- SCSI HHAE CHA| AZHSIO AH LUN
/sys/class/sc3|_host/host*/scan 2(

HJIO

ZHX[StH™ rescan-scsi-bus.sh & ‘echo "- - -" >
) AASTH A L.

HJIHI

. OpenNebula TAE HE0|A 1sblk -S EE fdisk -| HES AF238H0] LUNO| EA|Z[=X| ERISHAIL.
LUNS| K| O|E(0|: sde, sdf)2 7|28 FAAI2.

Nl

-multipath -a /dev/<device name>'& &SI FXE CtE5 =2 FH0| F7reLct. 1A
‘multipath -r' = Al#sto] CtE A2 FAS CHA| 2EBLCE. “multipath -11 BEHES Alsisto]
LS 32 7S =gt

. THEWE MH & StLIof| SSHE *-ﬁ- to] k= Ci|lOofE M&A fA| m2f 1M oS MMSLICE MA| £4
222 "OpenNebula LVM £M"E HESHIAI. ME TjUS of2{et Z&LIC
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a. Restic?| 22,

a

Scat fc-restic.conf

NAME = "Backup-Restic-FC"

TYPE = "BACKUP DS"

DS MAD = "restic"

TM MAD = "-"

RESTIC PASSWORD = "<restic password>"
RESTIC SFTP SERVER = "<backup server>"
- Rsynce| 32

Scat fc-rsync.conf

NAME = "Backup-Rsync-FC"
TYPE = "BACKUP DS"

DS MAD = "rsync"

TM MAD = "-"

RSYNC USER = "<rsync user>"

RSYNC HOST "<backup server>"

al
=

Scat fc-kernel.conf

NAME = "File-Kernel-FC"

TYPE = "FILE DS"

DS MAD = "fs"

TM MAD = "local"

SAFE DIRS = "/var/tmp/files"



10.

o[o|x|

Scat fc-image.conf

NAME = "Image-FCO1"

TYPE = "IMAGE DS"

DS MAD = "fs"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

LVM THIN ENABLE = "yes"
NEN=

Scat fc-system.conf

NAME = "System-FCO2"

TYPE "SYSTEM DS"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

BRIDGE LIST = "<space-separated list of OpenNebula hosts>" # If LUN
not presented to frontend hosts

LVM THIN ENABLE = "yes"

4% onedatastore create <configuration file>. M4 = Htet|= 00| XZE A IDE 7|E6H

FAR.

onedatastore 44 fc-system.conf ID: 107

. vgcreate <vg name> <multipath device> HHZ AMESI0] FC LUNO| 28§ 182 MATILICH Image

CIO|E{AEOo| L £25 1F 0|52 Ysts tHE XIHE 4 UABLICH System HIOIEAENQ 22 28 1§
O|&2 vg-one-<datastore id> ¥2|0|0{0F BL|C}. O|= OpenNebula?} System Ci|O|E{ A E0{0f| CHot
SHIE 28 J&82 AEdte= ol 2RELIC} Backup/File/lmage C|O[EIAENE Md5t= 22 OIS CHAIE
TSI A 2. System CIO|E{AEO0{S] B H7|M SX[SHYAIL.

- lvcreate -1 100%FREE -n <logical volume name> <volume group name> HHZ AR5

=2 25 W 22 YEELICEH A|A™> HI0|[HAE0{Q H2 OpenNebuladild 2R Al LVM M ES XIS2=2
)LHA'l'c'>'l‘|__| |:|.
ocood .

- mkfs.ext4d /dev/<volume group>/<logical volume> BHZ AIESIH =2| 20| O A|AHIZ

Aot A A" 0|8 MEA= Thd A|A” M40l EROHX| E5LIC

Yote OF2E SMOZE HO|HHAENE D2 ESt2{™ Jetc/fstab TE= AHS OFR2E 7142 HO|0|ESHYAL. 7|&2
ClO|E{ AE0] |X|i= /var/lib/one/datastoresE 7 fL|Ct. “onedatastore show <datastore_id>"E AH&5H04
golst 4= QUSL|CH JHX| 42 AL /etc/one/oned.confe] DATASTORE_LOCATION O{7HEH A4S
StoISt Al HIO|[E{ AEO ?|X|0]| <datastore_id> EC{7t EXS=X| HUSHY A2, Of2ol| MZ &=0| Ltet
USLICE:

29



letc/fstab A2

/dev/<vg name>/<logical volume>
/var/lib/one/datastores/<datastore id> ext4 netdev,noauto,x-
systemd.automount,nofail 0 2

automount A2

/var/lib/one/datastores/<datastore id> -fstype
=extd4, netdev,noauto,x-systemd.automount,nofail,rw :/dev/<vg
name>/<logical volume>

M. mount -a EE systemctl reload autofs HE S AHESH0] HIO|H KEAE OIRELICE
12. mount BHES ALE5I0] H|0|H MEAI}F OFREER}=X] I8t onedatastore show <datastore id>

S ALE310] HIOE ME A 82 =elgfLict.

13. O|O|& &4 EC0l| oneadmin AHEAL B! &2 2 []AO0| Y=X| #RISHYAIR. chown -R
oneadmin:oneadmin /var/lib/one/datastores/<datastore id> BHO|E AIE5IH Fots
SN2,

OpenNebulaE ONTAP iSCSIZ LVM Thin 74

iSCS| ZZEZZ AI25I0] NetApp ONTAPLt &1 OpenNebula SAE 7| 2§
AE2|X|E 23t Logical Volume Manager (LVM) HIO|E{AEO{E L MBtL|Ct O] M2 CHE
ZE XA e BE O|HY HESIE S5t 25 =& AEE(X| WMAE 7SSHA L C,

£7| 7tet 22|k A

OpenNebula SAEE iSCSI HZ0| XA Z=H|stD AER|X| 22| XIof|A 2Rt HEE ST6t2{H Ct
IZSIMA L.

glo

x7| &Y

o

1. Linux VLAN QIE{H|O|A F JH7} AFR THSEHA| ERISHAAIL.

2. @ E OpenNebula A E0| multipath-tools S iSCSI O|L|A|0|O|E| REZ|E|7F AX|E|0 Q0 HE A X502
A|ZE|=X| 2elstA| 2.
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Debian/Ubuntu

apt list | grep multipath-tools

# If need to install, execute the following line.

apt-get install multipath-tools open-iscsi

# If /etc/multipath.conf is not present, first make sure the
multipathd service is started.

systemctl enable --now multipathd

systemctl enable --now open-iscsi

RHEL/AlmaLinux

dnf list installed | grep device-mapper-multipath

# If need to install, execute the following line.

dnf install device-mapper-multipath iscsi-initiator-utils

# If /etc/multipath.conf is not present, first make sure the
multipathd service is started.

systemctl enable --now multipathd

systemctl enable --now iscsid

3. 2= OpenNebula SAEQ| {SCSI SAE QNS £&8t0 AE2|X| 22| Xtof|A| M2 EHL|Ct.

cat /etc/iscsi/initiator.name

ONTAP M & ALE0IAl= B2, AL 22[XHE O|E5HAITH LS HE[oA| AFESHE 4= ASLILE

1. iSCSI ZZ2EZ0| g43tEl HEfZE SVMO| HMAG 5 A=X| ZASHYA|R. [HEL}"ONTAP 9 ZA".

2. iSCSI Mgoz HEERY F 72| LIFE MHESHUAIR. 0|52t U [HE E2 g5 42 2l HEEHY F 719
LIFE At&3t= 20| 5L Ef OpenNebula @A E0]| 71 & VLAN E{H|O| A0 LIFE M-dsioF &L|CH M5
SFALS Q8f| AHE ]IEﬂo'(MTU 9000) A28 AESLICT

31


https://docs.netapp.com/us-en/ontap/san-admin/provision-storage.html
https://docs.netapp.com/us-en/ontap/san-admin/provision-storage.html
https://docs.netapp.com/us-en/ontap/san-admin/provision-storage.html

3.

4,

= I NetApp ONTAP System Manager | NSOL-NetApp-A70-T19U05 (Q Search actions, objects, and pages ) 0 <> e

Dashboard

Network overview o8
Insights
Storage ~
Network interfaces Subnets A

Overview €
Volumes
Wi + Add ) send all interfaces home Q L m =
NVMe nemespaces Name |  staus | storagevm | ipspace | Address | current node t | currentport | Portset | Pprotocols | Type | Throughpt
SMB shares

Q | | @ oe | @ | | a | | | @ issi | a | a
Buckets
e lif_one_2058 ©) one Default  192.168.124.230 NSOL-NetApp-A70-T19U05a a0a-124 iscs! Data 028
Quotas lif_one_6285 ® one Default 192.168.123.230 NSOL-NetApp-A70-T19U05a a0a-123 iscst Data 0
Tiers .

lif_one_6292 ©) one Default  192.168123.231 NSOL-NetApp-A70-T19U05b a0a-123 iscs! Data [
Clients

lif_one_7085 ©) one Default  192.168.124.231 NSOL-NetApp-A70-T19U05b a0a-124 iscs! Data [
Network ~
Overview
Ethernet ports
FC ports
Events & jobs v

LUNZ MHdsta SAE iSCSI O|L|A|0f|0|E{0]| M|SEtL|Ct LBt O 2 StLS| OpenNebula 221 AE{OCt SHLEC|
igroupO| A4 .:.LI C}. Image % System HIO|[EHHAENE 2E X|2l5t2{H THEANC AL} S5H0|mHH[0| A
SAEE SYUstigrouplf ZTESHUAIL.

LUNO| HEE|ASE 7hetst 22| XHof| A ZE|HAI<L.

Jteet 22| Rt 2|5 A Y

iSCSI LUNZ OpenNebula®lM 37 LVM H[O|E{AEO 2 Fg52H LS XS =oAL,

1.

32

THEMNE M F StLtofl SSHE H &30 iSCSI H|OIE lif & & StLHE Y25t 2= iSCSI Lif ZES
guigh = JASLIC

iscsiadm -m discovery -t sendtargets -p <iscsi data 1if address>
iscsiadm -m node

iscsiadm -m node -1

iscsiadm -m session

. SCS| HAE CIA| AZHSEH A LUNS ZX[612{H rescan-scsi-bus.sh &= "echo "- - -" >
/sys/class/305|_host/host*/scan 2(E) st 2.

. 1sblk -S EE fdisk -| HHE AF238t0] ZE OpenNebula A E0N|A LUNO| EA|Z|=X| &QlEtL|Ct,
‘iscsiadm -m session -P 3'S A&SH0] LUNZt ZHX| 0| oS HMBtL|Ct,

- multipath -a /dev/<device name> ‘2 AHUSI HKE COF 22 Fdof| Fopghct. a3
‘multipath -r & A& CIE 22 FM2 ChA| 2oghct. ‘multipath -11 BHZ A0
s 2= 742 gelgLct

. ot HOIEf A& R0l Tf2t 74 TS MABILICE HA| 44 S22 "OpenNebula LVM 248
AESHIAIL. WS T2 of2fof Lot YBLIC
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a. Restic?| 22,

Scat iscsi-restic.conf

NAME = "Backup-Restic-iSCSIO1"

TYPE = "BACKUP DS"

DS MAD = "restic"

TM MAD = "-"

RESTIC PASSWORD = "<restic password>"
RESTIC SFTP SERVER = "<backup server>"

a. Rsync?| &%

Scat iscsi-rsync.conf

NAME = "Backup-Rsync-iSCSIO2"
TYPE = "BACKUP DS"

DS MAD = "rsync"

TM MAD = "-"

RSYNC USER = "<rsync user>"

RSYNC HOST "<backup server>"

o

Scat iscsi-kernel.conf

NAME = "File-Kernel-iSCSIOQO3"
TYPE = "FILE DS"

DS MAD = "fs"

TM MAD = "local"

SAFE DIRS = "/var/tmp/files"



10.

1.

34

o[o|x|

Scat iscsi-image.conf

NAME = "Image-1SCSI04"

TYPE = "IMAGE DS"

DS_MAD = "fs"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

LVM THIN ENABLE = "yes"
A|AHE

Scat iscsi-system.conf

NAME = "System-iSCSIO5"

TYPE "SYSTEM DS"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

BRIDGE LIST = "<space-separated list of OpenNebula hosts>" # If LUN
not presented to frontend hosts

LVM THIN ENABLE = "yes"

4% onedatastore create <configuration file>. M4 = Htet|= 00| XZE A IDE 7|E6H

FAR.

onedatastore create iscsi-system.conf ID: 106

. vgcreate <vg name> <multipath device> BHZ AFE5I0{ iSCSILUNO| =& JE2 YdeLICt

0|0|X| IO|EJAEO{Q| ZL 28 12 0|E2 Hdt= HE XS 4 YSLICH A|AE HO|E{AEOQ 2R 28
& 0|E2 vg-one-<datastore id> @4|0[|0{0F ELIC}. O|= OpenNebulaZ} A|AH! H|O|E{ AE0{0f| it
SHIE 28 182 Agst= ol 2QEL(C} #d/nred/o|0|X| CIO|HAEN E MMst= 42 L3 BHAIE
IS A 2. A|AH HO|[HAEOS| B2 07| SXISHYAIL.

- lvcreate -1 100%FREE -n <logical volume name> <volume group name> HHZ AFESH

=2 28 W E2 JHgL|Ct A[AR! HO|E{AE0| 2| B2 OpenNebulaldilA R Al LVM XM E2 AHSCE
MABH|C}
ood .

mkfs.extd4 /dev/<volume group>/<logical volume> HHZ AESIH =2| &0 It A|AHIS
MMBIL|CEH A AR HO|E] &A= DHY A[AR Md0| HRSHK| ¥ELICE

Qlot= OIRE SMOZ HIO|HHAEN S OH2ESt2{H /etc/fstab == AHS OFRE A4S YOH|0|ESHAAIR. 7|2
CilO|E{ A E 0] 2|X|= /var/lib/one/datastoresZ 7HEBtL|CE. “onedatastore show <datastore_id>"E AH&35}H0
gholst 4 UEL|CH JHX| 42 AL /etc/one/oned.confe] DATASTORE_LOCATION O{7HtH4E

SIS A2, HIO|E{AE 0 2|X|0| <datastore_id> ZL{7t ZXSH=X| ZQUSHAM AL, Of2o| ME 50| Lot
USLICE:



letc/fstab A2

/dev/<vg name>/<logical volume>
/var/lib/one/datastores/<datastore id> ext4 netdev,noauto,x-
systemd.automount,nofail 0 2

automount A2

/var/lib/one/datastores/<datastore id> -fstype
=extd4, netdev,noauto,x-systemd.automount,nofail,rw :/dev/<vg
name>/<logical volume>

12. mount -a EE systemctl reload autofs HE S AHESH0] HIO|H KEAE OIRELICE

13. mount BHS ALt H|0|H XEAI} OFREEJ}=X] I8t onedatastore show <datastore id>
S ALE310] HIOE ME A 82 =elgfLict.

14. O|0|8 MZ A EC0l| oneadmin AHEAL B! &2 2 [AO0| Y=X| #RISHYAIR. chown -R
oneadmin:oneadmin /var/lib/one/datastores/<datastore id> BHO|E AIE5IH Fots
SN2,

OpenNebulag ONTAP NVMe/FCZ LVM Thin 4

NVMe over Fibre Channel Z2EZE AFE50] NetApp ONTAPL} & 71 OpenNebula @A E
HMH M 28 HIO|JEHAENE 2[$t Logical Volume Manager(LVM)E M 8tL|Ct O] 2AH2
A A NVMe ZEEZE2 AESIH XMX|He 185 25 & AEZ|X| HNAE FSLICH

x7| 7}AS} Btalx

Ly

3te)

NVMe/FC HZE 2I¢ll OpenNebula SAEES FH|stn AE2|X| Z2|Xtof|# Rt HEE +Tsta{H ChS X7
s A=RSHAR.

1. & 7H2| HBA QIE{H|O| AT} AL 7HSBHX| 2HRIBHY Al 2.

OF

2. 23 AE9| B E OpenNebula SAEO|AM CHS HAS M
M|} =X ISt A|IL.

4 WWPN AEE £ZEI8t10 nvme-cli THZ | K| 7F
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Debian/Ubuntu

apt update
apt install nvme-cli
cat /sys/class/fc_host/host*/port name

nvme show-hostngn

RHEL/AlmaLinux

dnf update
dnf install nvme-cli
cat /sys/class/fc_host/host*/port name

nvme show-hostngn

3. 2T SAE NQN % WWPN & % é 2[x | 22| Xpof|2| XSk BRE 37|19 NVMe UG AH0[AS
RFSHAL. WWPN2 THEE F E J9 o 2Lt iEE Jg dFS HEsts HEIXofA oY YEE
HSSHHAIL.

AE2|X| BH2IR} A

ONTAP XS AIE3IAI= 2, AL 2HE|XHE O|EHAIH H S HE|5HA| AFE5te 5= UASLICE

1. SVMO| NVMe Z2E 20| Z4otEl Ef2 AL 7HsEHX| golstdA|2. FHZSICE "ONTAP 9 2412 NVMe
Il-()u-hl

2. AEZ|T 2719| LIFE MAM3St1 NVMe/FC M2O 2 AIRSIEE SHAA|Q. MMEl NVMe/FC LIFS| WWPN
FAE $TSI B2 & 22| E HYstE 22| XA HSSHA|L.

3. NVMe H[QJATO|AE MABhL|Ct

4. MEAAHS MMET SAE NQNS SHerstL|Ct

5 oA 20 K| 7| 50| MtE|0] UEX| 2HSHIAIL2

6. Jtatst 22| XA NVMe LA O|A T MMERSS L2[MAIL.

It 22|kt £

O

e
NVMe HLAHO|AZ OpenNebula®lld 28 LVM AEZ|X|2 TSI H [ ZH S AZSHIAL.

1. 22{AE0| 9= 2t OpenNebula SAEO|A M2 0|S30] A HQUAH|O| AT} HA|E|=X| EQIBHIAIL.

2t
2. HYAHO|A NE HEE SHQISHA .
nvme list

3. EK| ME HEE HARSID AFSHL|C}
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nvme list

nvme netapp ontapdevices
nvme list-subsys

1sblk -N

JuT.
rlo jm

"OpenNebula LVM EA"E & X5}

=

A= M S StLtol SSHZ H&35t0] #lsh= C|o|E ME4A o w2t 7 ot
Al

|2. YE ot 2 of2et ZELCt.

LICH A &4
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. Restice| 42,

Scat nvmefc-restic.conf

NAME = "Backup-Restic-NVMEFC"

TYPE = "BACKUP DS"

DS MAD = "restic"

TM MAD = "-"

RESTIC PASSWORD = "<restic password>"
RESTIC SFTP SERVER = "<backup server>"

a. Rsync?| &%

$Scat nvmefc-rsync.conf

NAME = "Backup-Rsync-NVMEFC"
TYPE = "BACKUP DS"

DS MAD = "rsync"

TM MAD = "-"

RSYNC USER = "<rsync user>"

RSYNC HOST "<backup server>"

al
=

Scat nvmefc-kernel.conf

NAME = "File-Kernel-NVMEFC"
TYPE = "FILE DS"

DS MAD = "fs"

TM MAD = "local"

SAFE DIRS = "/var/tmp/files"



o[o|x|

Scat nvmefc-image.conf

NAME = "Image-NVMEFCO1"

TYPE = "IMAGE DS"

DS _MAD = "fs"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

LVM THIN ENABLE = "yes"
A|AHE

Scat nvmefc-system.conf

NAME = "System-NVMEFCO02"

TYPE "SYSTEM DS"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

BRIDGE LIST = "<space-separated list of OpenNebula hosts>" # If NVMe
namespace not presented to frontend hosts

LVM THIN ENABLE = "yes"

. 8 onedatastore create <configuration file>. MM = Htetk|= O|0|H K& IDE 7|5l

FHL.
onedatastore create nvmefc-system.conf ID: 108

- vgcreate <vg _name> <nvme_device> HHZ A3 NVMe U2 H0[A0| 25 215 MdelLCt
O|0|X| CIO|HAEOS| 22 28 18 0|52 stz U= X[HY = USLICH AAR HIO|HAEC S HR 28
& 0|E2 vg-one-<datastore id> &@4|0|0{0F BLICt. OpenNebulaZt A|AE! H|O|E{AEO{0]| CHSE
SHIE 28 152 AE5I2{H 0| ¥Alo| EeetL|rt, #ed/otel/o[0|X| HIO|HAENE Mdst=s 2R L3

=
THAIE THSHYA| 2. A AR TIOJHAENS] 2 07| M SXISHIAIL.

- lvcreate -1 100%FREE -n <logical volume name> <volume group name> HHE AHESHH

=2 28 W E2 JHgL|Ct A[AR! HO|E{AE0| 2| B2 OpenNebulaldilA R Al LVM XM E2 AHSCE
MABH|C}
ood .

- mkfs.ext4 /dev/<volume group>/<logical volume> BHSZ AIESI0 =2| S &0 O A|AEHIS
MASHLICEH A AR O|O|H MEAE IHY A|AR MMo| HRSHK| t&LCE.

. 2I6t= OIRE SMOZ H|0|EHAEO S OIRESIEH /etc/fstab EE= AHS OIRE LA S UHO|ESHMAR. 7|2
Cl|O|E{ A E 0] 2|X|= /var/lib/one/datastoresZ2 7HEBIL|CE. “onedatastore show <datastore_id>"E A& 35}H0
golet 4 UELICH JHX| 42 AL /etc/one/oned.confe] DATASTORE_LOCATION O{7HtH4E

SIS A2, HIO|E{AE O 2|X|0| <datastore_id> ZL{7t ZXSH=X| ZQUSHA AL, Of2o| ME 50| Lot
UASLICE:
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letc/fstab A2

/dev/<vg name>/<logical volume>
/var/lib/one/datastores/<datastore id> ext4 netdev,noauto,x-
systemd.automount,nofail 0 2

automount A2

/var/lib/one/datastores/<datastore id> -fstype
=extd4, netdev,noauto,x-systemd.automount,nofail,rw :/dev/<vg
name>/<logical volume>

10. mount -a EE systemctl reload autofs HE S AHESH0] HIO|H KEAE OIRELICE

1. mount HHE AFESI0] |O|E] B AT} OIREE|U=X] Q61 onedatastore show <datastore id>
HHE AE5H0] HIo|E ME A 822 =olgLot.

oL oco=

12. H|0|8 &4 EC0l| oneadmin AHEAL B! 2E2| 2 []AO0| Y=X| #RISHYAIR. chown -R
oneadmin:oneadmin /var/lib/one/datastores/<datastore id> BHO|E AIE5IH Fots
SN2,

OpenNebulaZ ONTAP NVMe/TCPZ LVM Thin 74

NVMe over TCP T2 E =3} NetApp ONTAPZ AFE50{ OpenNebula TAE 7H0]| 37
AEE|X|E 28t Logical Volume Manager (LVM) CIO|JEHHAEXHE LMEL|Ct O] M2 XA
NVMe ZZ2EZZ M50 EZF O|HUYl HIEQIE S8t 15 S5 & AEZ|X| HMAE
HSgLCt.

x| 7teet 22|k A

NVMe/TCP HZZE 2[5l OpenNebula TAEE FH|5t11 AEZ|X| 2H2[X[0j[A| Rt HEE &6t H Ctg X7|
HUS AN,

1. Linux VLAN QIE{H[O|A T JH7} AFE 7}
H

=
o
2. 2= OpenNebula TAEO|M CHg HHES HASH0 TAE O|L|A|00E FEE £HSHIAIR.

nvme show-hostngn

3. £t SAE NQN HEQ SAE 0|22 AEZ|X| Z2|XHof|A| M|Z28tD ZRs 7|9 NVMe HIYAHO|AS
QAT L.

AEE|X| 22| Xt 2 Y

ONTAP X Z AIE0tAl= E2, AL 2E|XHE O|E3HAE B S HE|5HA| AHgota 4= UASLICH
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1. SVMO| NVMe ZZ2E 20| 2M3tEl ME|Z ALE TS K| OIS A|Q. EHZESICH "ONTAP 9 A2 NVMe
PN B
2. NVMe HQYAHO|AZE MM

£ d4d
3. MEHA|AEHIS AHA—|0|.J—|_ SAE NQNO| &etstL|Ct 28{AEQ B E OpenNebula SAEQ THEMNE MHO|
CHEH StLte] MEAARS WL THEME M= MEAA- S0l M M Abeto]X| 2 0|0|X] K0 E

ot

fLict.

4. Hob R0 M 2HE0 L] 7]550] 2|0 A=A 2ARISHIAIL.

5. Jtebet ZE[XI0 A NVMe LIZATO[AT HHEUS S L2 MA2.

7teet 2e|

>

b &

O

KA
= d

HEAIL.

OF

OpenNebula®A NVMe HIZAHO|ASE 28 LVM HIO|H MEAZ AMSI{H CHS XS 242

1. 221AE{9| 2} OpenNebula SAEO|A M2 0|F538t0{ /etc/nvme/discovery.conf ItUS MMBILICEH AFE Xt
ehFol 2| L8 S Hoo|EgL|Ct.

root@onehostO0l:~# cat /etc/nvme/discovery.conf

# Used for extracting default parameters for discovery

#

# Example:

# —-—-transport=<trtype> --traddr=<traddr> --trsvcid=<trsvcid> --host
-traddr=<host-traddr> --host-iface=<host-iface>

-t tcp -1 1800 -a 172.21.118.153
-t tcp -1 1800 -a 172.21.118.154
-t tcp -1 1800 -a 172.21.119.153
-t tcp -1 1800 -a 172.21.119.154

2. NVMe MEA|ARI0| 2018}

nvme connect-all

3. HEE Z0|= NVMe QLA O|AE RX|5H2™ nvmf-autoconnect A{H|AS EM3BISHIAR.

systemctl enable nvmf-autoconnect

4. FA NF HEE At SEeLICH

nvme list

nvme netapp ontapdevices
nvme list-subsys

1sblk -N
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. Restice| 42,

Scat nvmetcp-restic.conf

NAME = "Backup-Restic-NVMETCP"

TYPE = "BACKUP DS"

DS MAD = "restic"

TM MAD = "-"

RESTIC PASSWORD = "<restic password>"
RESTIC SFTP SERVER = "<backup server>"

a. Rsync?| &%

$cat nvmetcp-rsync.conf

NAME = "Backup-Rsync-NVMETCP"
TYPE = "BACKUP DS"

DS MAD = "rsync"

TM MAD = "-"

RSYNC USER = "<rsync user>"

RSYNC HOST "<backup server>"

al
=

Scat nvmetcp-kernel.conf

NAME = "File-Kernel-NVMETCP"
TYPE = "FILE DS"

DS MAD = "fs"

TM MAD = "local"

SAFE DIRS = "/var/tmp/files"
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o[o|x|

Scat nvmetcp-image.conf

NAME = "Image-NVMETCPO1"

TYPE = "IMAGE DS"

DS_MAD = "fs"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

LVM THIN ENABLE = "yes"
A|AHE

Scat nvmetcp-system.conf

NAME = "System-NVMETCPO2"

TYPE "SYSTEM DS"

TM MAD = "fs lvm ssh"

DISK TYPE = "block"

BRIDGE LIST = "<space-separated list of OpenNebula hosts>" # If NVMe
namespace not presented to frontend hosts

LVM THIN ENABLE = "yes"

4% onedatastore create <configuration file>. M4 = Htet|= 00| XZE A IDE 7|E6H

FAR.

onedatastore create nvmetcp-system.conf ID: 109

. vgcreate <vg_name> <nvme device> S AFE3I0 NVMe HIJAHO|A0 2& 182 ddgfL|Ct

O|0|X| LIO|E{AEO|Q] AR £8 1E 0|22 Yst= CHE XHY 4 YSLICH A|AH HIO|EAEOS 2R 25
& 0|E2 vg-one-<datastore id> &@4|0|0{0F BLICt. OpenNebulaZt A|AE! H|O|E{AEO{0]| CHSE
SHIE 28 JES M'EsI2{H 0| ¥Alo| HLEL|C} #HH/ot/0|0|X| HO|HAENE MMSH= 3R LIS

=
THAIE THSHYA| 2. A AR TIOJHAENS] 2 07| M SXISHIAIL.

HZi=2

- lvcreate -1 100%FREE -n <logical volume name> <volume group name> S3= AHESHH

=2 28 W E2 JHgL|Ct A[AR! HO|E{AE0| 2| B2 OpenNebulaldilA R Al LVM XM E2 AHSCE
MABH|C}
ood .

mkfs.ext4 /dev/<volume group>/<logical volume> HHZ A2t =2| S50 It A|AHIS
MASHLICEH A AR O|O|H MEAE IHY A|AR MMo| HRSHK| t&LCE.

lot= OIRE SMOZ HIO|HHAEN S 02 ESI2{H /etc/fstab == AHS OFRE A4S YOH|0|ESHAAIR. 7|2
Cl|O|E{ A E 0] 2|X|= /var/lib/one/datastoresZ 7HEBIL|CH. “onedatastore show <datastore_id>"E AH&35H0
golst 4 UELICH JHX| 2 AL /etc/one/oned.confe] DATASTORE_LOCATION O{7HtH4E

2tISHM A2, HIO|E{AE 0 2|X|0| <datastore_id> ZL{7t ZXSH=X| ZQUSHA AL, Of2o| ME 50| Lot
USLICE:



1.
12.

13.

letc/fstab A2

/dev/<vg name>/<logical volume>

/var/lib/one/datastores/<datastore id> ext4 netdev,noauto,x-
systemd.automount,nofail 0 2

automount A2

/var/lib/one/datastores/<datastore id> -fstype

=extd4, netdev,noauto,x-systemd.automount,nofail,rw :/dev/<vg
name>/<logical volume>

mount -a HE= systemctl reload autofs HE S AHESH0] HIO|H KEAE OIRELICE
o

mount BHES ALESH0] H|O|E] ME ATt OFREE|R}E=X| &QI6t 10 onedatastore show <datastore id>
HHE AE5H0] HIo|E ME A 822 =olgLot.

o-lL--oco=2 JL-dg

HIO|E MF4 EH 0 oneadmin AFEXAF 3 2 F2| 2RFO0| JAEX] &ASHYAL. chown -R

oneadmin:oneadmin /var/lib/one/datastores/<datastore id> BHO|E AIE5IH Fots
ZESHAIL.
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