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c ot E2EZES 6 25 20| HESH= Ol AHEE[= QIEH0|A 4 (0: iISCSILSER, NVMe/IB,
NVMe/RoCE, FCP §)
CHA

IR A AE A= MM FolE 1P FA XE HAIE B0t Se{AEQ 2t A = E0of TH3f TS
host_vars/<FILE NODE HOSTNAME>/yml ‘435t ChZ1p Z0| xiZL[C}.

mﬂ

1. 2 2|0l M AnsibleO| L= =0l SSHE S¢lf AF83t11 22|3H0F dhi= IP = SAE 0|F2 XIFHHLICH
ansible host: "<MANAGEMENT IP>"

2. Z2|AE| ERfTof| BT £ U F7HP 74:
_C'>_

=
a. UEYA 80| ol AL "InfiniBand(IPolB AFZ)":

eseries ipoib interfaces:

- name: <INTERFACE> # Example: ib0 or ilb
address: <IP/SUBNET> # Example: 100.127.100.1/16

- name: <INTERFACE> # Additional interfaces as needed.
address: <IP/SUBNET>

b. HIEELIA Q¥0]| 2 AL "RoCE(RDMA over Converged Ethernet)":

eseries roce interfaces:

- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

- name: <INTERFACE> # Additional interfaces as needed.
address: <IP/SUBNET>

C. HEXI FY0| el ZL "0|HL(TCP T &, RDMA 8i3)":

eseries ip interfaces:

- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

- name: <INTERFACE> # Additional interfaces as needed.
address: <IP/SUBNET>

3. SHAH Ezfmlof| AFE3H{0F Sh= IPE EAISHL 7|2 IP7LH &= 24| LIEE:


https://github.com/netappeseries/host/tree/release-1.2.0/roles/ipoib
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ipoib
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beegfs ha cluster node ips:

- <MANAGEMENT IP> # Including the management IP is typically but not
required.

- <IP_ADDRESS> # Ex: 100.127.100.1

- <IP ADDRESS> # Additional IPs as needed.

2EHAIM P E IPSE Off ZeE|X| @b= ot SR{AH IPE AMEE|X| S5LICH
beegfs ha cluster node ips 5. [M2tM Rt R CIE SHOE AEY = U=
AnsibleS AtE3I0 =7t IP/QIEIH|O[A S FdE = ASLICL

st HE I7|XIE 2X|/7-Q8H0F gLt

a. E Ar8dh= 42 "iscsI™

eseries iscsi interfaces:
- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

b. & Ar2%t= HR "iISER™:

eseries ib iser interfaces:
- name: <INTERFACE> # Example: ibO0.

address: <IP/SUBNET> # Example: 100.127.100.1/16

configure: true # If the file node is directly connected to the
block node set to true to setup OpenSM.

c. & MEd= 22 "NVMe/IB":

eseries nvme ib interfaces:
- name: <INTERFACE> # Example: ibO0.

address: <IP/SUBNET> # Example: 100.127.100.1/16

configure: true # If the file node is directly connected to the
block node set to true to setup OpenSM.

d. E AI83t= AR "NVMe/RoCE":

eseries nvme roce interfaces:
- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

e JEfT2RES:


https://github.com/netappeseries/host/blob/master/roles/iscsi/README.md
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https://github.com/netappeseries/host/blob/master/roles/nvme_roce/README.md

i £ AF83t= 22 "NVMe/FC", 8 QEI0|AS F 4T LRTt gIELICE BeeGFS S2{AH HiE =
NSOR TEESS UKD o et 7 AFe dX|/EYLIch HERIS AL8st Y 3 25
L EE HASE E2, A21KI7t NetAppdt AQIX| SSMQ| 2 At2flof w2t HHs| ZHEJ=A
EOISHYAIR.

i. FCP & SASE M&3t= 22 7t ATEQ|0E MX|stAHLE 4 LTt Ql&LICH FCPE M3t
B ALK 7t Lol MEBIA| = (zoning)=0] U=X| ZRIFLICEH "SI AKX SZHM2| 2H
AIE ATHRLIC

iii. $1%H IB SRP AF22 HEE|X| AELICt E-Series 22 =0 M X|8t= Z0]| a2t NVMe/IB £=
iISERS AL EL|CE.

S ST "o7|" B oY = EE LIEfUE TA| QIHIEE| THIo| off

15: 0|41} InfiniBand 2 E 7t0{| NVIDIA ConnectX VPI {HE{E F&tstL|Ct

NVIDIA ConnectX-Virtual Protocol Interconnect & reg;(VPI) HHE = M & AS 22 InfiniBand2t O|HYIE 25
X ASLICH 2E 2t Mot2 XSO =2 ZHE(X| YoM of LetEl @E AA IHF|X|Ql off ZehEl =712 AHESHY

T A0 mstconfigmstflint "NVIDIA E O =7(MFT)"&L|Ct O{HE ZE HAH2 oF tHOt 2HSHH EILICE
Ol ZAHE £SO E St HLE QIHIEZ| MM S ALE5I0] LA E QIR I|0[AS| YR E Ansible QIHIEZ|0f] ZEHA|A
AsC= &AQ/MEY == eseries-[ib|ib iser|ipoib|nvme ib|nvme roce|roce] interfaces:
olAL|C}

M- .

AlSlislo] 2ol 4 UALICHgrep PCI_SLOT NAME
/sys/class/net/<INTERFACE NAME>/device/uevent PCl &% 0|52 #0f| 12 F75t1 10XIHE
HetetL| T}

a. 0| 504, E YHYLICI PcI_SLOT _NAME=0000:2£:00.2 (2+1 - HCAXZE 3) —» LINK TYPE P3:

eseries roce interfaces:
- name: <INTERFACE>
address: <IP/SUBNET>
mstconfig:
LINK TYPE P3: eth

HZSHIAR "NetApp E-Series @A E Z2 0| 2 MYLICH AHE 52 QIEH0[A RY

S AE B (host_vars)E ALESHH JE E8 9| 14 S XIFLICL.

He

o MMMz E e WHE HHYLICI host _vars/<BLOCK _NODE_HOSTNAME>.yml 2Z{AE0| = 2t
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https://github.com/netappeseries/host/blob/master/roles/nvme_fc/README.md
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host vars/<BLOCK NODE_ HOSTNAME>/yml &5} 1

1. o Q0| M HAEE2] T StLtof| CHEH A|AE! 0|21} HTTPS URLS XA EHL|C.

eseries system name: <SYSTEM NAME>
eseries system api url:
https://<MANAGEMENT HOSTNAME OR IP>:8443/devmgr/v2/

2. S MEBILOH'IRES MY L E= 5 AMBS0] 0| 28 20 H&TLC

<) [ =. . . . . . .
a. Xl T2EE: auto, iscsi, fc, sas, ib srp, ib iser, nvme ib, nvme fc, nvme roce.

eseries initiator protocol: <PROTOCOL>
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https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables

eseries controller iscsi port:

controller a: # Ordered list of controller A channel
definition.
- state: # Whether the port should be enabled.
Choices: enabled, disabled
config method: # Port configuration method Choices: static,
dhcp
address: # Port IPv4 address
gateway: # Port IPv4 gateway
subnet mask: # Port IPv4 subnet mask
mtu: # Port IPv4 mtu
= (co00) # Additional ports as needed.
controller Db: # Ordered list of controller B channel

definition.

- (...) # Same as controller A but for controller B

# Alternatively the following common port configuration can be
defined for all ports and omitted above:

eseries controller iscsi port state: enabled # Generally
specifies whether a controller port definition should be applied
Choices: enabled, disabled

eseries controller iscsi port config method: dhcp # General port
configuration method definition for both controllers. Choices:
static, dhcp

eseries controller iscsi port gateway: # General port
IPv4 gateway for both controllers.

eseries controller iscsi port subnet mask: # General port
IPv4 subnet mask for both controllers.

eseries controller iscsi port mtu: 9000 # General port
maximum transfer units (MTU) for both controllers. Any value greater
than 1500 (bytes).

b. iISERS| 22

eseries controller ib iser port:
controller a: # Ordered list of controller A channel address
definition.
= # Port IPv4 address for channel 1
- (...) # So on and so forth
controller b: # Ordered list of controller B channel address

definition.

c. NVMe/IB2| 82
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eseries controller nvme ib port:
controller a: # Ordered list of controller A channel address
definition.
- # Port IPv4 address for channel 1
= (coo) # So on and so forth
controller b: # Ordered list of controller B channel address

definition.

d. NVMe/RoCE®2| Z<:

eseries controller nvme roce port:

controller a: # Ordered list of controller A channel
definition.
- state: # Whether the port should be enabled.

=

config method: Port configuration method Choices: static,

dhcp

address: # Port IPv4 address
subnet mask: # Port IPv4 subnet mask
gateway: # Port IPv4 gateway
mtu: # Port IPv4 mtu
speed: # Port IPv4 speed

#

controller b: Ordered list of controller B channel
definition.

- (...) # Same as controller A but for controller B

# Alternatively the following common port configuration can be
defined for all ports and omitted above:

eseries controller nvme roce port state: enabled # Generally
specifies whether a controller port definition should be applied
Choices: enabled, disabled

eseries controller nvme roce port config method: dhcp # General
port configuration method definition for both controllers. Choices:
static, dhcp

eseries controller nvme roce port gateway: # General
port IPv4 gateway for both controllers.

eseries controller nvme roce port subnet mask: # General
port IPv4 subnet mask for both controllers.

eseries controller nvme roce port mtu: 4200 # General
port maximum transfer units (MTU). Any value greater than 1500
(bytes) .

eseries controller nvme roce port speed: auto # General
interface speed. Value must be a supported speed or auto for
automatically negotiating the speed with the port.



€. FCS SAS Z2EZ2 F7t #40| ERSHX| g¥5LILt. SRP7} SHIZA| HEE K| &L Tt

iSCSI CHAP 718 7|55 Z&3l0] HIC ZE Sl SAE TREZS FYots I M2 S BZYAIL "2 M}

SANtricity 2120 EEIEI0f QISLIC &7 BeeGFSE T5Y 1 AE2IX| &, 28 74 2 AE2K 22 geo
7|EF ZBE CH2 2IKofl TAEIH of Thlol Hejste of ElLCt,
g B2piict o) Y 25 LEF Lels HH oMsa| T2l of

HDR(200GB) InfiniBand == 200GB RoCE2} NetApp EF600 E2 == AME:
EF6000 Al HDR(200GB) InfiniBandZS At23st2{H 2t 22|M T E| sl F Hw "71A" IPE FASlofF gL|Ct.
C22 0|F X E InfiniBand HDR HIC7t &4tz EFaooE TMSH= SHE 2ol of| LICE.

eseries controller nvme ib port:

controller a:

- 192.168.1.101 # Port 2a (virtual)
- 192.168.2.101 # Port 2b (virtual)
- 192.168.1.100 # Port 2a (physical)
- 192.168.2.100 # Port 2b (physical)
controller Db:
- 192.168.3.101 # Port 2a (virtual)
- 192.168.4.101 # Port 2b (virtual)
- 192.168.3.100 # Port 2a (physical)
- 192.168.4.100 # Port 2b (physical)

& H(group_vars)E AHE5H Yt oY L& S XA~ ghL|Ct.

e

D= oY 20 CHo Atatsiof She 42 off Me|=0] }SLICH group vars/ha cluster.yml. YEMO=
C2a #2 7|s0] ASLIC
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https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml

EHA|
OtU S BHSLICH group vars/ha cluster.yml ChHE3F 20| XZLILCE.
1. Ansible Control '=E7} 212 SAEO||A QI58H{0f ot= HHH S LIEHALICE

ansible ssh user: root

ansible become password: <PASSWORD>

E¢ Z2M SHANME A4S E At HIAE R XS] DHIAIL. T4l Ansible VaultS

@ A2 Q(ENE "Ansible Vault2 25X 25 5}") EE= 8 £EL|Ct —-ask-become-pass
Mg S=PLICL £ £8LICt ansible ssh user O|(7}) 0|0] REO|EE HRO|| 2t E
Mefot o~ JUEFLICH ansible become password.

2. 0|4l EE= InfiniBand QIE{H|O|A(0H: 22{AH IP)OA & IPE 745t 02 QIE{T| 0| AT St |

5H P
NEdlof e Z2(0f: ib00| 192.168.1.10/242 ALE5tD ib10] 192.168.1.11/242 AFR E0l A2 HE|Z
X|o| McHZ =rsste{™ &7t 1P 2t2E H|0|E S &l S H-sl{of &LICL CtSa 20| M E HEHZ

QEHO|A 1 =3 E Hdstotr|at ofH EL|Tt.

eseries ip default hook templates:
- 99-multihoming.j2

3. SHAHE Y | AER[X| ZREZ0]| M2t L EE MEESH #H 25 TX|(E-Series 2&)E &l
AMBIAHLL CHE 18 A E MEdiof & 4= JUESLICL 7|2XHOo2 L EE EHSY| M| TEZETL HA|Z[X| ¢
CH2S XIEsHH = EE XIS 2 CHA| AE ts 5k QIAL|CE

eseries common allow host reboot: true

a. MEEl S J|2Moz 22 zHX| 9l 7|Ef MH| AT TH|E| 2 8t2{™ Ansible0| A|AEIO| =H|E! mj7}X|
7|CHEILICH default. target O TETt = HIEZE AISSLICE NVMe/IB7 AL T2l Y& ALIEZ[20|M =

Of A[Zt0] BE35t0] 2 HX|E x7|s}, HM 8 HEY £ GIELICE 0|2 U3l RA-SSHel BiZ7F Z=7|0f] A%
=0 ot o~ USLICH NVMe/IBE A E [ OIS YX[SHHH L3S FAYLIC

eseries common reboot test command: "! systemctl status

eseries nvme ib.service || systemctl --state=exited | grep
eseries nvme ib.service"

4. BeeGFS 2 HA 2
st

Ef AH| A7}
okt '

PN = Mateo Croset W
NN &) Tast wot

2o gt
beegfs ha firewall configure: True

5. O|uf SELinux= X|IE|X| g,

ot E35| RDMAE AIE2%t= 32 &
Z40| Z&L|C} SELinux7t H| g 3tg| &

o E
A=K efQlsteAH CHES AFELIC
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https://docs.ansible.com/ansible/latest/vault_guide/index.html
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eseries beegfs ha disable selinux: True
eseries selinux state: disabled

6. oY LEJ SME £ AEZ AT

o

T4st ZE o Mo w2t BRoj| w2t 7|24E ZEELICH

beegfs ha cluster name: hacluster # BeeGFS HA cluster
name.

beegfs ha cluster username: hacluster # BeeGFS HA cluster
username.

beegfs ha cluster password: hapassword # BeeGFS HA cluster

username's password.
beegfs ha cluster password shab5l2 salt: randomSalt # BeeGFS HA cluster
username's password salt.

7Y A AR A2 A S T o 2 of b A|AR0)| CHYF BeeGFS 22| IPS X|FHELICE

beegfs ha mgmtd floating ip: <IP ADDRESS>

S5E 2K E 20|X|2t BeeGFS MY A|AHIZS THU HA 22{AE O|M4C 2 SEst= HQ
(D "begfs_ha_mgmtd_floating_ip"7t ZRELICtL. 0| HA 22{AE = F7t BeeGFS 22| AH|A
210] HE1 A HIY S AHON HSt= 2| MHIAE 7I2|7| =8 FHELICL

o
rio

ot

rr

AL o-M|Y Uzl EtA B}

beegfs ha enable alerts: True

# E-mail recipient list for notifications when BeeGFS HA resources
change or fail.

beegfs ha alert email list: ["<EMAIL>"]

# This dictionary is used to configure postfix service
(/etc/postfix/main.cf) which is required to set email alerts.
beegfs ha alert conf ha group options:

# This parameter specifies the local internet domain name. This is
optional when the cluster nodes have fully qualified hostnames (i.e.
host.example.com)

mydomain: <MY DOMAIN>
beegfs ha alert verbosity: 3
# 1) high-level node activity
# 3) high-level node activity + fencing action information + resources
(filter on X-monitor)
#

5) high-level node activity + fencing action information + resources

9. HIAE A= 20|

OH

SLICH 2K oM J[= L Eof Folzt TUE f 2 L E0f| M ME|ATF AZE[X]



beegfs ha cluster crm config options:
stonith-enabled: True

i M0 Lt AL 670N X|gEls RE SE2 "2 1*E1 M X|-He A QIALICEH BeeGFS HAQ|
oate ZHAEER U2 HAEES HX|EZ 0|2{st ZHO| n'sz*m rELICEH "7 |23

S Hd ofo[HES MEHSt 0 A RfLIC

C
i. M 1: APC PDU(Power Distribution Unit)S At&3t0{ HA 2tM5tst7]:

beegfs ha fencing agents:
fence apc:
- ipaddr: <PDU IP ADDRESS>
login: <PDU USERNAME>
passwd: <PDU PASSWORD>
pcmk host map:
"<HOSTNAME>:<PDU PORT>, <PDU PORT>; <HOSTNAME>:<PDU PORT>, <PDU PORT>

A

ii. &M 2: Lenovo XCC(X 7|Et BMC)0lIM M| S3H= Redfish APIE AFE3H0] HIA S gHdotst{H

o = O

redfish: &redfish
username: <BMC USERNAME>
password: <BMC PASSWORD>

ssl insecure: 1 # If a valid SSL certificate is not available
specify “1”.

beegfs ha fencing agents:
fence redfish:

- pcmk host list: <HOSTNAME>
ip: <BMC_IP>
<<: *redfish

- pcmk host list: <HOSTNAME>
ip: <BMC_IP>
<<: *redfish

iil. CHE H-d 00| E 4o Chet XM LHE2 S "Red Hat A" ZSHUAIL.
=

10. BeeGFS HA 9'.%*8 Creket /e 7 H-E HESIH 458 HS A&t = ASLILE of7|ofl= 72 H=22
485 Hxs A 22 Clbo| 952 S0| FELICH 0] T2 NetApp E-Series B2 = =5 ARt
HAEZ 722 st= MAEs HYS "|=d" MS5HKIE, 72X 2 thE8 XIFsH| 90*95 HEE[X|
oraL|ct
[Py =] .
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/9/html/configuring_and_managing_high_availability_clusters/assembly_controlling-cluster-behavior-configuring-and-managing-high-availability-clusters
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https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L54
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https://docs.redhat.com/en/documentation/red_hat_enterprise_linux/9/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-configuring-and-managing-high-availability-clusters
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https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L180
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L180
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L180

beegfs ha enable performance tuning: True

a. st 3R O7|0fM 7|2 45 Fol it HE Al XIFELIC ZiMet L2 HM 2BME "ds
OH7H H " HZESHUA L.

11. BeeGFS MH|A0| At8E|= 25 IP FA(=2| QAEHO|AZI DT 87t IHY - 740 HYLHY + JAZE &

|
= AN e
HIER 3 AE{H[0]A2| 0| S0| L2tE|AH| X|FHE|0{0F LTt 72X 2 H|E93 QE{H|0|A 0|2 SLE PCle

SX0| HEXZ o{HE 7t 2X|E St M ZRME Z2E 0|FS ddsttts EF0| gl= 720 ol
YHELICH 0] 7|52 HHIE #=5t WHE QUEHO|A OIS & &= AT 7| Hof| QHEZ|SE M M
FEYLICH MH E= of EE CIO|0{ IS 7|z UetEl TX| 0§28 BHYLIC 1shw -class network

-businfo EHO|N A5t= PCle TA-=2| QIE{H|0|A 0HE S CHS 1t 20| XI-eL{Ct,
a. InfiniBand(IPoIB) WIE®| 3 IE{H|0|A Q| HL:

eseries ipoib udev rules:
"<PCIe ADDRESS>"|: <NAME> # Ex: 0000:01:00.0: ila

b. O]l LIE 3 2lE{H|0|AS HL:

eseries ip udev rules:
"<PCIe ADDRESS>"|: <NAME> # Ex: 0000:01:00.0: ela

QIE{H|0|A0| O[S S HHE T(0|SS BFE 4 §18) ST WXISH2IB! ethO, ensf0, ib0 E
; ibsaf0t 22 ETHEIPl 7| 0|23 AFGSHX| k0fof BHLICH Yol Ha A2 o|cu

== 1L
= InfiniBand2| 22 'e' EE= W& AFESI 1 F0f| PCle &2 H ot sy ZEE LIEHLH=
BXE Ar8ote ZAYULICE o€ S0 £& 30| AX|=l InfiniBand H{HE Q| & HI| ZEE=
i3bQL|CE.
@ ASE oY L E RES AESH= ER E 2EELCH"07|" PCle A2 =2|X ZE OfZ 9| of

12. MEiMoZ 22AES| = BeeGFS MH|A0 MBT FHS XHYLICL 712 74 S }E = "07["A2H
MH[AE T4 2 THE 2ol XIZELIC)

a. BeeGFS #2| AMH|A:

beegfs ha beegfs mgmtd conf ha group options:
<OPTION>: <VALUE>

b. BeeGFS MIEIH|O|E AH|A:

beegfs ha beegfs meta conf ha group options:
<OPTION>: <VALUE>
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https://docs.netapp.com/us-en/beegfs/beegfs-deploy-create-inventory.html#step-4-define-configuration-that-should-apply-to-all-file-nodes
https://docs.netapp.com/us-en/beegfs/beegfs-deploy-create-inventory.html#step-4-define-configuration-that-should-apply-to-all-file-nodes
https://docs.netapp.com/us-en/beegfs/beegfs-deploy-create-inventory.html#step-4-define-configuration-that-should-apply-to-all-file-nodes
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L237
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L237
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L237

C. BeeGFS AEZ|X| MH|A:

beegfs ha beegfs storage conf ha group options:
<OPTION>: <VALUE>

13. BeeGFS 7.2.7 % 7.3.1 "¢ Z 21&5" 1M = HA|XM O Z H|ZM3I50F BHL|C} Ansible 7|8 HHZE A2SH0]
CtSot 22 % 7HX| HO 2 0| 24T £+ US
a J|2Moz U= HE QIEE XSl E #45t 8 MESLICt connauthfile BE IHY L E0f BiZED
BeeGFS MH| A% EHH| AL EILICE O] MA2 ESH 2| Ansible |0 L= E0| HiX|/{ X|ElLICH
<INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFile O] I} A[AENZ MM ABHOF SH=
SEI0|AHEN M KA SE| I8l HXSHA| FXISHOF ot= B

rot

LA 7| KHE Myste{H OS2 XIFYLICE e "beegfs ha conn_auth force new=True
Ansible E20|52 &< uff, 11 9 Z2 0| Y2 FAELICt beegfs _ha conn_auth_secret
Mo|=lL|Ct
o = .

i 18 820

= SEl WA 7|22t SES "BeeGFS HA S UL|ICHEZSHUAL.
=
=

=T =
b. o M Ct2 & HoIste ALEA K™ ASE AM8E o= UELICH ha cluster.yml:

beegfs ha conn auth secret: <SECRET>

c. A& S

ro

RIHIS| B2 Bte & ASLICHATIO $2)

—

beegfs ha conn auth enabled: false

= SELICH"o7|" et Y L& LY S LIEFLE TA| QIHIES| TH 9| of

NetApp EF600 == = =0{|A] HDR(200GB) InfiniBand At2:

EF6000 A1 HDR(200GB) InfiniBandE AHE3t2{H MEU 22| X7} 7hedet S X|8H0F LT AQIKIE AFESHH
o S 28 L8 AZsts 22 T EER9] MEU 22|X} ZE[XI0A 0] 7|5S Edstatiof LICt.

=& 3 It L ETL InfiniBandE AHE3H0] opensm 218 HEE 42 25 50| 218 HZE 2} QIE{H|0] A0 CH3Y
2P oY 0N of AARAS FH0HOF BfLICE O] Y2 configure: true Al7|E XIFSHO" I ==

AEZ|X| QIEHO|A S M= SRLICH et

HX XY == Linux BHZZ IR0 34| HISE of BH2 MX|E M2 opensm 7HASHE X|ISHA| E&LICE CHA
OFED(NVIDIA OpenFabrics Enterprise Distribution)d|A| 2| ™S A X[5t11 A4 3HOF opensm ELICH AnsibleS
AHE%t AR TS| X% X2 H 74X| F=7t CHA|7F HeStL|Ct

1. curl EE£ 2l5t= E2 AFE5I0{ NVIDIA ¥ AIO|EO|A CIHEZ|2 MMoj| LIZ =l OpenSM HZH Q| THF|X|E
CIRZESL|CE "7|& @7 AFEM" <INVENTORY>/packages/ OIS ™ Ct2a Z&LICt.
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https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/ha_cluster.yml
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curl -o packages/opensm-5.17.2.MLNX20240610.dc7¢c2998-
0.1.2310322.x86_64.rpm
https://linux.mellanox.com/public/repo/mlnx ofed/23.10-
3.2.2.0/rhel9.4/x86 64/opensm-5.17.2.MLNX20240610.dc7c2998~-
0.1.2310322.x86_64.rpm

curl -o packages/opensm-1libs-5.17.2.MLNX20240610.dc7¢c2998-
0.1.2310322.x86 64.rpm
https://linux.mellanox.com/public/repo/mlnx ofed/23.10-
3.2.2.0/rhel9.4/x86 64/opensm-1ibs-5.17.2.MLNX20240610.dc7c2998-
0.1.2310322.x86_64.rpm

2. Ot2{oiM group vars/ha cluster.yml CHS FME HolgfL|Ct.
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### OpenSM package and configuration information
eseries ib opensm allow upgrades: true
eseries ib opensm skip package validation: true
eseries ib opensm rhel packages: []
eseries ib opensm custom packages:
install:
- files:
add:
"packages/opensm-5.17.2.MLNX20240610.dc7c2998~-
0.1.2310322.x86_64.rpm": "/tmp/"
"packages/opensm-1ibs-5.17.2.MLNX20240610.dc7¢c2998-
0.1.2310322.x86 64.rpm": "/tmp/"
- packages:
add:
- /tmp/opensm-5.17.2.MLNX20240610.dc7¢c2998-
0.1.2310322.x86_64.rpm
- /tmp/opensm-1ibs-5.17.2.MLNX20240610.dc7¢c2998-
0.1.2310322.x86_64.rpm
uninstall:
- packages:
remove:
- opensm
- opensm-libs
files:
remove:
- /tmp/opensm-5.17.2.MLNX20240610.dc7¢c2998~-
0.1.2310322.x86 64.rpm
- /tmp/opensm-1libs-5.17.2.MLNX20240610.dc7c2998-
0.1.2310322.x86 64.rpm

eseries ib opensm options:

virt enabled: "2"

OF #Ha(group_vars)E ALE6I0] Ydt 58 L& S X|HEL|C

e

HE =5 200 chio Abatsof ot 2 off Fol[of ASLICH
group vars/eseries storage systems.yml. PN O= C}Z1 242 7|50] JSLIC

* Ansible H|0{ LEE 22 L EZ ARE|= E-Series AE2|X| A|AEI0 HASH= ghtHof| CHEt XpA|SH HH

* L EOo|M Hdoliof 5h= HR0, NVSRAM 3 =210 EHYof HTH
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e

o

* A BE, 22E 7Y 8l =5 Z2H|X'E Yo chict 2F

Eoot 22 P4
of IUo| YHE SML

() zeszopgs=sc
S HBlLICY,

S8} SIE90] BUS A FO0|7{LE 2 =0 Tifsf T2 ASS ABots
EolME HolEt 4+ ALICE e B2 wEo| 742 o] THe] RYEL

oA
OtU S MFSLICH group vars/eseries storage systems.yml Cha3t 20| XiZLICt

1. Ansible2 SSHES AF2310] 22 - =0i| HZSHK| 941 REST APIE AF2EILICE 0|5 9I3) Ch22 Mo}
gLct.

ansible connection: local

2. 2} LEE #E|E ALKt 0| Bt A= E X|HELICL ALEXL 0| &2 MEHK]
adminO| EL|Ct. J-X| §toH 2t2|X} #oto] Q= AHE XEE = USLICH o SSL IS ME =HelsHof
StEX| FAlSHOf =X (R E X|FELIT.

eseries system username: admin
eseries system password: <PASSWORD>
eseries validate certs: false

@ A E LU EIAER LIHot= A2 HEEX| EELICH Ansible EEE AL 2 MISELICH
eseries system password VARZ(E) AFE5I0{ AnsibleE HAst= 22
3. Lo dX|g HEEZ YO, NVSRAM % E210|E HYOE MEIHOZ X|HBIL|CE 0]2{3t mUS
CHR2EE6H0F &LICt packages/ Ansible2 H5St7| ™ CIHEZ|: E-Series ZAEE2] 0] & NV RAME
CIREEY £ JELICH"0{7|" W E2to|H HYOE YO|0O|ERLICE "0{7|":

eseries firmware firmware: "packages/<FILENAME>.dlp" # Ex.
"packages/RCB _11.80GA 6000 64cclOee3.dlp"
eseries firmware nvsram: "packages/<FILENAME>.dlp" # Ex.
"packages/N6000-880834-D08.d1lp"
eseries drive firmware firmware list:

- "packages/<FILENAME>.dlp"

# Additional firmware versions as needed.
eseries drive firmware upgrade drives online: true # Recommended unless
BeeGFS hasn't been deployed yet, as it will disrupt host access if set
to "false".

0| & XIF5HH Ansible0| 7} TEIE 0| HEE2Z] X
(D HAoiZ 50z AHO|EFLICE 0= BeeGFS/SAE Yol IS 5 + AK/BH
ANHOR H50| xot 4 AgLICh

HI
om
o M
0)
rot
ox
0
mjo
o
S
rot
H
rin
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4. 22 AAH 24 7|23 THYBILICL 07]0f LIZE S 474 2H2 NetApp 7/8H9] BeeGFSO| Yursioz
AFE|R| BT FS FHE £+ ASLICE

eseries system cache block size: 32768

eseries system cache flush threshold: 80

eseries system default host type: linux dm-mp

eseries system autolocad balance: disabled

eseries system host connectivity reporting: disabled

eseries system controller shelf id: 99 # Required by default.

5. 224 B8 T2H|KY 7|23 THELICL 017|0] LIZE S434 32 NetApp 7|8H2| BeeGFSO| LuHH{oR
ARER|E WA S TH 4+ AL,

eseries volume size unit: pct # Required by default. This allows volume
capacities to be specified as a percentage, simplifying putting together
the inventory.

eseries volume read cache enable: true

eseries volume read ahead enable: false

eseries volume write cache enable: true

eseries volume write cache mirror enable: true

eseries volume cache without batteries: false

6. ot AR AnsibleOiM 2E2|X| E Y 28 152 fIet E2I0|EE MEHSH= = ME ZHStL CHg ZH AlIE
FE0| FHAIR
a. 22| Sl/E= HIEHH O = &0l M AEE[00F ot (HMH LR 22) E2to|Het AERX| 282

b. [|A3 Ym/Seto|2 AB2H BUS T AL JHS T S2t0|2 A ZHof S2to| Mef A NS

ZHtof LICt. 6l E S0 EF6002t 2 8l 3% E210|E 0-112 E210|E 12 10 QL1 E2t0[E 12-
232 =2o[E 2o ASLICE m2tA] =210 MBS Z#HE S TE2 MEQULILE disk

shelf:drive 99:0, 99:23, 99:1, 99:22 5 StL} O|Alo| A %EX‘Pl' U= B2 A HWY =XH= EE20|H ¢l
IDE LIEFHLICH

# Optimal/recommended order for the EF600 (no expansion) :

eseries storage pool usable drives:
"99:0,99:23,99:1,99:22,99:2,99:21,99:3,99:20,99:4,99:19,99:5,99:18, 99
:6,99:17,99:7,99:16,99:8,99:15,99:9,99:14,99:10,99:13,99:11,99:12"

S SELICH "o7|" Lt S8 L& FYS LIEUE T HlES| THdo| of

BeeGFS AMH|AE HOo|gtL|Ct
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* O] MH|A0f CHEE HIO|EE ME e =& 2AXI/LH XY (BeeGFS 22| EHA)

A
M IMYE group vars/mgmt.yml BFS1 "I A[AER AZ"MM S EESH CHS1F 20| x{ZLICE

1. 0] I}A0| BeeGFS 22| MH|AS| F14S LIEFHLICE
beegfs service: management

2. 0| BeeGFS AH| AT ME3{0F st= AM S ML |Ct TS MHsHOf st= A7t OfL|H YHIFO = 2tz
MH| A0 ERSHK| K| o[ X2 El= 7o 07 Ha= HRSHK| ELICH beegfs-mgmtd. conf ZEHE
USLICH &1 CHS 07 Hay= IS 2/CHE /X0 M= o 7[of| M X[™SHH oF ElL|C,
storeMgmtdDirectory, connAuthFile, connDisableAuthentication, connInterfacesFile,
3! connNetFilterFile.

beegfs ha beegfs mgmtd conf resource group options:
<beegfs-mgmt.conf:key>:<beegfs-mgmt.conf:value>

3. Ct2 MH|A Gl 220 ETL O] MH| A0 HESH= O AFEE StLt O| M| BE |PE A HELICEH O|&A| 5HH
BeeGFS7t At 2 MH™EILICt connInterfacesFile &M):

floating ips:

- <INTERFACE>:<IP/SUBNET> # Primary interface. Ex.
i1lb:100.127.101.0/16

- <INTERFACE>:<IP/SUBNET> # Secondary interface(s) as needed.

4. MEHMOZE L= S0 ALY & = otLt 0|42 3{&E IP MEUIS X[™HYL|CHO| B<S BeeGFS7t
Atso=2 ™ ELICH connNetFilterFile M)
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filter ip ranges:
- <SUBNET>/<MASK> # Ex. 192.168.10.0/24

S. CtZ X|&Eofl w2t of MH|ATLHIO|HE MES BeeGFS 2| CHatS X|IFHSLICH

o
a. 042{ BeeGFS AH|A/EFZNIO| SLUSH AEZX| E E= 28 O 0|ES MEY £+ AE=E ST AEZ|X]
= L= 28 18 0|52 ME97[TH5HH ELICt name, raid level, criteria *, ¥ common * Zt
MH|AO] CHEE A (ZH MH|AO]| CHB LIGE 252 M2 Hatof &

b. 28 37|= AER[X| E/28& 189 ”—'.*E%E Xgslor 5tH, EE AEE|X| E/2E 182 MEd%= 2=
MH|A /20 AT 100; Zai M= et Euct H1 SSDE A8e 32 SSD d& % Ot2 =82
Z|Chststr| 2l 28 280 HR] 3¢S F= A0l ESLICH"H7|"XHMg HES B2 28])

c. 2 2EIYLICE 07" oM AH8E += = TH| 718 M S=ES 2SR
eseries storage pool configuration. a#2 UR FIME HQIYLICE state, host,
host type, workload name, ¥ workload metadata 3! 28 0|2 AE2E HHE|H o{7[0l|A

|I-|0F 2 oA L|C}

beegfs targets:
<BLOCK NODE>: # The name of the block node as found in the Ansible
inventory. Ex: netapp 01
eseries storage pool configuration:
- name: <NAME> # Ex: beegfs ml m2 m5 m6
raid level: <LEVEL> # One of: raidl, raid5, raid6, raidDiskPool
criteria drive count: <DRIVE COUNT> # Ex. 4
common volume configuration:
segment size kb: <SEGMENT SIZE> # Ex. 128
volumes:
- size: <PERCENT> # Percent of the pool or volume group to
allocate to this volume. Ex. 1
owning controller: <CONTROLLER> # One of: A, B

S 2BILICE 017]" BeeGFS 22| MHIAS LIEIE FA| Q4IE 2] Tjelo| of
BeeGFS H|EIH|O|E| MH|AE Ho|gtL|Ct
BeeGFS AH|AE 18§ H4(group VAR)E ALE35I0| A EILICE.

He

Of MMl M= BeeGFS M|EITHOIE MH|A Folof| CHal dHetL|CE E3 Tt A|AR0)| chet HA 22{AE0] Of
e I MH| AT} S O] 4 QUO{0F BHL|CE O] MH|AE 3= Hj= ChE AFgol ZehEL(Ct.

* MH|A FE(HIEHHO|E])
* 0| BeeGFS A{H| 2012k X 3l{0F 5= &2 HolgLCt.
* O] MH|AO AAE 4 U= otLt 0|2 BF IP(=2| 2AEH0|2)E FIRILICE.

* O] MH|A0f CHEE HIO|HE M =& 2IXI/EHE XY (BeeGFS HIEI|O|E] ELZY)
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1. 0| mHUO| BeeGFS MIEIH|O[Ef AMH|A0f Ciot 4 S LIEFALICY.
beegfs service: metadata

2. 0] BeeGFS AH| A0 2t MEsliof st= A S Ho[gfL|Ct. £|ATH Y5t= TCP X UDP EEE X|Fdlof x| 2t
OlM X &= M 07 He= 25 X" OF BIL|Ct beegfs-meta.conf S EobE £ QIELICH &1 CHS
07 Ha= XS 2/CHE |X(0| LAEH o 7|0l M X|-HotH ot ELICH sysMgmtdHost,
storeMetaDirectory, connAuthFile, connDisableAuthentication, connInterfacesFile, gl
connNetFilterFile.

beegfs ha beegfs meta conf resource group options:

connMetaPortTCP: <TCP PORT>

connMetaPortUDP: <UDP PORT>

tuneBindToNumaZone: <NUMA ZONE> # Recommended if using file nodes with
multiple CPU sockets.

3. CIE MH|A 51 22t0|HETL O] MH| A0 HESH= O AFEE StL} 0|42 25 IPE FAYLICE o[ A 5HH
BeeGFS7t XAtsC = HH™ELICl connInterfacesFile M)

floating ips:

- <INTERFACE>:<IP/SUBNET> # Primary interface. Ex.
1i1b:100.127.101.1/16

- <INTERFACE>:<IP/SUBNET> # Secondary interface(s) as needed.

4. MEHMOZE L= S0 ALY & = StLt 0|42 3{8& IP MEUIS X[™HEYL|CHO| B< BeeGFS7t
sz MY ELICH connNetFilterFile M)

filter ip ranges:
- <SUBNET>/<MASK> # Ex. 192.168.10.0/24

5. C+3 X|Eof| w2t o] MH|A T} C|O|E{E XM EE BeeGFS MIEIH|O|E EFZIS X|™BILICE O|EA| 6tH 7t XAH52 2
PHELICH storeMetaDirectory &M):

EE= 28 18 0|2 ME37|0t 8t ELICE name, raid level, criteria *, % common * 2}
l.

a. 042 BeeGFS MH|A/EHI0| Sot AER[X| E = =25 18 0|52 MEY = ALL=E S 2R
M| A0 oiet 79 (2F M| A0 T3l LIEE =282 M2 E2tof )

b. 28 F7|= AEE|X| 2/28 152 HWEEZ X|Yllof 5tH, S AEE|X| 228

A&
MH|A/Z2F0M &A|7F 1002 £t M= o ELICH 21 SSDE MEY F2 SSD 85
Z[ch=tsto| 2ol 28 A8 o7 S2tE F= A0l ESLITH("H7["AtMet LHiES E2{H
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c. 2 SEYLIL 07" oM A Y += U= TN 74 88 &S Q‘?_lﬁfélklg
f iguration. e

workload ! metadata

eseries_storage pool_ co

host type, workload_name

XI-E 4 &Lk

{E
—E

beegfs targets:
<BLOCK _NODE>: # The name of the block node as found in the Ansible
inventory. Ex: netapp 01
eseries storage pool configuration:
- name: <NAME> # Ex: beegfs ml m2 m5 mé6
raid level: <LEVEL> # One of: raidl, raid5, raid6, raidDiskPool
criteria drive count: <DRIVE COUNT> # Ex. 4
common volume configuration:
segment size kb: <SEGMENT SIZE> # Ex. 128
volumes:
- size: <PERCENT> # Percent of the pool or volume group to
allocate to this volume. Ex. 1
owning controller: <CONTROLLER> # One of: A, B

= 2EELIC "0{7|" BeeGFS HIEtH|O[E] MH|AS LIEHLHE FA| QIHIEE] T 9| of

BeeGFS AE2|X| MHIAE Ho|gtL|Ct
BeeGFS AH|AE O M (group VAR)E ALE5H0| A EILICE,

He
O MMOflA= BeeGFS AEZ|X| MH|A FO|E QtLligtL|Ct 8 M A|ARI0| CHot HA 22{AE{ 0] 0| A9
MH| ATt SELE O] 4 QLO{OF BFLICE O] MH|AS Rd38H= Ol= CHE AFeto] ZetEL|C.

* MH|A SYH(AEZ|X])

* 0| BeeGFS AMH| A2 M 3|0} ot= 7= HegtLCt.
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* O] MH|A0f CHEr HIO|EE M =& 2AXI/EYE XY (BeeGFS 2E2|X| ELZY)

"I A| AR A2 MIME HESHY group vars/stor <ID>.yml SEHAE Q| 2 AEZ|X| AH| A0 CHal of| A
oA S MAMst ChSa 20| xS LICt.
1. 0] I}UO| BeeGFS AEZ|X| AH| A0 CHEt M S LIEFHLICE.

beegfs service: storage

2. 0| BeeGFS AH|A0|2t X G3Ho} Sh= 742 MOIBILICE, 548 #Ioks TCP % UDP ZES X FsfoF ohx|gt
Ol KRl T4 O} $4= 25 X HHoF BT beegfs-storage . cont o TeHE & YLICH &
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CHS D70 Ha= RS2 2/THE fIX[0f FEEH o7[0f|l M X|Z5HH oF ELICt sysMgmtdHost,
storeStorageDlrectory,connAuthFile connDisableAuthentication,
connInterfacesFile, ¥ connNetFilterFile.

beegfs ha beegfs storage conf resource group options:

connStoragePortTCP: <TCP PORT>

connStoragePortUDP: <UDP PORT>

tuneBindToNumaZone: <NUMA ZONE> # Recommended if using file nodes with
multiple CPU sockets.

3. CHE MH|A 51 Z2t0|HE T} 0] MH|A0] HESH= o *fga* StLt of &2l 25 IPE A RLICt o= A St
BeeGFS7t XAtsC 2 BH™ELICt connInterfacesFile M)

floating ips:

- <INTERFACE>:<IP/SUBNET> # Primary interface. Ex.
1i1b:100.127.101.1/16

- <INTERFACE>:<IP/SUBNET> # Secondary interface(s) as needed.

4. MEHMOZ LI7h= SA0f| ALY = U= StLt 0|42 HEE IP MEUIE X|HSHLICHO| 22 BeeGFSTt
Hsoz2 M *"I"E' =LICH connNetFilterFile &M):

filter ip ranges:
- <SUBNET>/<MASK> # Ex. 192.168.10.0/24

5. ChE X[&of 2t o] MH|A T C|O|E{E M EE BeeGFS AE2|X| EtZIE X|HELICt 0| R0 7t XAHSC 2
PHELICH storeStorageDirectory &M):

a. 0{2{ BeeGFS A‘lﬂl*/EP"Oﬂ SYUSHAEZ|X| E = =28 15 0|ES2 MY £+ ACBE SUTH AEZ|X]
ZEE= 28 18 0|2 ME37|0t 8t ELICt name, raid level, criteria *, ¥ common * 2}
SEIEY] l'—H°+ A A‘|H|*0ﬂ CHsl LIEE S &2 A= HEIoF &)

b. 28 37|= AEE|X| 2/28 1S WEEZ X|Yljof otH, S AE2[X| E2/2E 2
MH|A/Z2E0| A 3*74|7f 1002 EB M= o ElLICE &1 SSDE AIEY B2 SSD 4
Z[ch=tsto| 2l 28 280 o7 S2tE F= A0l ESLITH"H7["AtMet HES B3

PSS
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eseries storage pool configuration. WH2UREF
host type, workload name, 'workload metadata %
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beegfs targets:
<BLOCK NODE>: # The name of the block node as found in the Ansible
inventory. Ex: netapp 01
eseries storage pool configuration:
- name: <NAME> # Ex: beegfs sl s2
raid level: <LEVEL> # One of: raidl, raidb5, raidé,
raidDiskPool
criteria drive count: <DRIVE COUNT> # Ex. 4
common volume configuration:
segment size kb: <SEGMENT SIZE> # Ex. 128
volumes:
- size: <PERCENT> # Percent of the pool or volume group to
allocate to this volume. Ex. 1
owning controller: <CONTROLLER> # One of: A, B
# Multiple storage targets are supported / typical:
- size: <PERCENT> # Percent of the pool or volume group to
allocate to this volume. Ex. 1
owning controller: <CONTROLLER> # One of: A, B

= SELICH"0{7|" BeeGFS 2E2|X| MH|AE LIEfL = TA| QIHIEE| IHA Q| of

BeeGFS AMH|AZS OjY L =0f o ghufct

E AH83t0] 2f BeeGFS MH|AE Mg = = Tt L EE X[HEYLICE inventory.yml
o,

e

O MOl M & MAISHE SHE OHKEILIC inventory. yml TIHY. 097l0ls BE 22 L EES Ligetn 2
BeeGFS AH|AS M2t & 9l T =2 X|Fot= Krelo] EatelLic

oS SL|CH inventory. yml CHS21t 20| XfZL[C}.

1. o Mol EZE Ansible QIHIER| TXE MATHL|CE,

# BeeGFS HA (High Availability) cluster inventory.
all:
children:

2. 0| HA 2 AE0] 0otz ZE £E5 LEE Zoldls 1S WL
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# Ansible group representing all block nodes:
eseries storage systems:
hosts:
<BLOCK NODE HOSTNAME>:
<BLOCK NODE HOSTNAME>:
# Additional block nodes as needed.

3. 22AEQ| 2E BeeGFS MH|AS Zote T E0} 8l MH|AS Mde ojYd LS MyetL|ct.

# Ansible group representing all file nodes:
ha cluster:

children:

4. S AE{9] 2 BeeGFS AMH| 0] CHel SliE MH|AS HAlsfiofSt= 7|2 MY LE X EX MY LES
= o|3H|C}
o = .

<SERVICE>: # Ex. "mgmt", "meta 01", or "stor 01".
hosts:
<FILE NODE HOSTNAME>:
<FILE NODE HOSTNAME>:
# Additional file nodes as needed.
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Ansible 22|[0|8& =ML |Ct
oA 2 MSL|CH playbook. yml CHS I 20| XS LICT.

I 2% 49 YH@UHOZ ohm #)8 HOIGLICt 1) NelAgp € Sores B s S01S Wmslol e
LA SX| ZHS A2 HX|E HASHY| o HAIXE EAIS CS(REEQ Z20|= A S m|StY| fI8l) =
(8) 7Zt4ZLICt nar_santr1c1ty_management st o] HEte of Moj=El RE QdHl A|AHI 1M E ME6t=

U2 ME|YLICt group vars/eseries storage systems.yml UFLICthost vars/<BLOCK

NODE>. yml I},

- hosts: eseries storage systems
gather facts: false
collections:
- netapp eseries.santricity
tasks:
- name: Verify before proceeding.
pause:
prompt: "Are you ready to proceed with running the BeeGFS HA
role? Depending on the size of the deployment and network performance
between the Ansible control node and BeeGFS file and block nodes this
can take awhile (10+ minutes) to complete."
- name: Configure NetApp E-Series block nodes.
import role:

name: nar santricity management

2. DE MY G EE =0 che A3e S2(0|E ot
- hosts: all
any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs
3. o] Zz[0[0f M= HA 331*E1E =5t7| Hof| A8 OF Sz "AFH Z" MEE MEHXMO=Z Hold 4~ JUFL|CL.
Pythonz} Z2 Z4 24 QA E &0/MX|St= O] REY 4 USLICH HSEl Ansible Ef 7 X| Y E|=X|
giolst= S HIW M MAS MY o JASLICH

pre tasks:
- name: Ensure a supported version of Python is available on all
file nodes.
block:
- name: Check if python is installed.
failed when: false
changed when: false

raw: python --version
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register: python version

- name: Check if python3 is installed.
raw: python3 --version
failed when: false
changed when: false
register: python3 version
when: 'python version["rc"] != 0 or (python version["stdout"]
| regex replace("Python ", "")) is not version("3.0", ">=")'

- name: Install python3 if needed.
raw: |
id=$ (grep ""ID=" /etc/*release* | cut -d= -f 2 | tr -d '"")
case $id in
ubuntu) sudo apt install python3 ;;
rhel |centos) sudo yum -y install python3 ;;
sles) sudo zypper install python3 ;;
esac
args:
executable: /bin/bash
register: python3 install
when: python version['rc'] != 0 and python3 version['rc'] !=
become: true

- name: Create a symbolic link to python from python3.
raw: 1In -s /usr/bin/python3 /usr/bin/python
become: true
when: python version['rc'] != 0
when: inventory hostname not in

groups [beegfs ha ansible storage group]

- name: Verify any provided tags are supported.
fail:
msg: "{{ item }} tag is not a supported BeeGFS HA tag. Rerun

your playbook command with --list-tags to see all valid playbook tags."

when: 'item not in ["all", "storage", "beegfs ha",
"beegfs ha package", "beegfs ha configure",
"beegfs ha configure resource", "beegfs ha performance tuning",
"beegfs ha backup", "beegfs ha client"]'

loop: "{{ ansible run tags }}"

OrX|2te 2, o] E2|0l= =Y BeeGFS MO LSt BeeGFS HA H& S 7t FLICH

0



tasks:
- name: Verify the BeeGFS HA cluster is properly deployed.
import role:

name: beegfs ha 7 4 # Alternatively specify: beegfs ha 7 3.

XISUE| 2t 29 B BeeGFSO CheH BeeGFS HA 2120| SXIEILICE Wath AR /2
HHS 0[S AI7IS MR 2 UBLICE ST BeeGFS 7.3x(beegfs 7 3) EE

() BeeGFs 7.2.(beegfs_7_2x)7} XIYEILICE 7|250= £ o2 B Halx Fof 44
BeeGFS Iiix| HHS THELICL S{TI2 LS} 218t 22 015 A5 D A4 XIS HHES
UBLICE " I2[0| = Ffo| =" XpAIS LIS 2 24 8 MFSHIAIR,

S. MEH AFEE: FTt B S Mot =0 off X|HE|0{0f SH=X| R E HF0| FHAIR a11 SAE(E-Series
AEZ|X| A|AR o = OHY L E0H ISHEILICEH 2Rttt 22 E AH20I0 MY L EE MO RE 5= MER
Z20|E HOYLICt - hosts: ha cluster.

2 S=ILICH"0{7|" ™A Zai[o|5F T2 of

NetApp Ansible CollectionsS M X|&L|C}

Ansible& BeeGFS Z#M 9l BE T 50| off FX|ELICt "Ansible ZZA[", Ansible M|0] . E0|M CHE BES
Adsto] XA HH S XL Ct.

ansible-galaxy collection install netapp eseries.beegfs

Ysrsoz
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=
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o
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r
mjo

X = ASLICH

ansible-galaxy collection install netapp eseries.beegfs:
==<MAJOR>.<MINOR>.<PATCH>

PlaybookS A SfL|Ct

O Z&t=l Ansible M0 =E9| CIHEZ|M|M inventory.yml W playbook.yml IS ASHStT CHSop 20|

S0|5S fdCt

ansible-playbook -i inventory.yml playbook.yml

S AEO] 37|0f w2t 7| F=R0|= 20 0ld ZE = ASLICE ofitfel O|R2E 50 Ifists 82, 2R E
0|2 AE, LE MZE S ZH|E S A5t Ansible 220|552 CHA| A|ZSHYAI 2.

EXNES M "S= OfY == 74" Ansible0f|A HZ 7|8t QIE S XSO E HE[SIEE 7|2 S S MEitt 32
connAuthFile 37 Y22 MEE= S

<playbook dir>/files/beegfs/<sysMgmtdHost> connAuthFile (7|2H2 =) 0N &S = JUSLICE
oh A|ARIO HM|ABHOF SH= 2E S2I0|HEE= 0| 37 L= E AHESHOf &fLICE O] =

A8 ot AR XIS E "BeeGFS 2210 E AL CI"AM2|E LT

= d
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BeeGFS Z22I0|AHEE R HEHL|Ct

MEHE O AnsibleS AFR310] BeeGFS 22H0|MES 31T I} A|AHIS DLREY &
UBLICH
HR

BeeGFS It A|ARS UM ASIHH A A|A-S OF2ESOF 5= 2f = =0iA BeeGFS S2t0|HEE HX]| 8
F4tiof LICt. of MMM = AR 7hs St & AFE5HY] O|2{et 2t S +Ash= WHS AEYLICt "Ansible S

| — odH= 2od

ECI0|AUE QHER| THUS HEGLICH

M

1. L3t AL Ansible M0 ==0{|A] BeeGFS 22}0|HEZ Mot = 2t SAEQ Cisl &= = SSH
MES

ssh-copy-id <user>@<HOSTNAME OR IP>

2. Ot2HoiM nost vars/ OIAM 2t BeeGFs Z2I0|HEO| CHSt MAZ MHBILICH *<HOSTNAME>.yml LIS
ZHIEXE ALESH0] 220 3= SHIE FEE Xt2| EAIX} HAEES =Bt

H—d

# BeeGFS Client
ansible host: <MANAGEMENT IP>

}.

moi
S

3. MEHX O = NetApp E-Series A E 2| Ho| Agts A0 2210|AE T} BeeGFS It = E0f| A
UEE InfiniBand &= O|HH QIE{H|O|AS F5t2{H CtZ & SHLIE ZEfetL|ct.

a. UEYZ 80| 2l AL "InfiniBand(IPolB AFZ)":

eseries ipoib interfaces:

- name: <INTERFACE> # Example: ib0 or ilb
address: <IP/SUBNET> # Example: 100.127.100.1/16

- name: <INTERFACE> # Additional interfaces as needed.
address: <IP/SUBNET>

b. HEY3 S%0| 21 AL "RoCE(RDMA over Converged Ethernet)":

eseries roce interfaces:

- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

- name: <INTERFACE> # Additional interfaces as needed.
address: <IP/SUBNET>
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C. HE®3 K30 2l AL "O|HL(TCP &, RDMA 8i3)":

o,

eseries ip interfaces:
- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

- name: <INTERFACE> # Additional interfaces as needed.
address: <IP/SUBNET>

4. M A FHELICt client inventory.yml 12|11 AnsibleO| Zf 22t0|HEN| HASH= O] ALE3H{OF St=
AR} X1t AnsibleO| #ot 0| AZ2||0|MS 2[s AFEHOF 5H= 2= (0] B2 HR)E X[™ELICH
ansible ssh user £E & sudo HeH ER):

# BeeGFS client inventory.
all:

vars:
ansible ssh user: <USER>
ansible become password: <PASSWORD>

AT E Y HAEZ MISIX| O AR, CHA Ansible VaultE AHESHYAI(EE "Ansible
@ ZEM" Ansible Vaultz 2HIX A HE AL & MY LICt -—ask-become-pass
FMS SEELICL

5. Of] AELICt client inventory.yml File(It): 0 BeeGFS 22I0|HER M50} ot= ZE SAEE
LIESLICt beegfs clients AE2APH CHS Ql2tQl FMS TS0 A|ARI|M BeeGFS 220|HE &
DES AXSH= O 2ot F7t 243 M7 gt
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children:
# Ansible group representing all BeeGFS clients:

beegfs clients:

hosts:
<CLIENT HOSTNAME>:

# Additional clients as needed.

If you’re using the NVIDIA OFED drivers and they are

vars:

# OPTION 1:
#eseries ib skip: True # Skip installing inbox drivers when

already installed:

using the IPoIB role.
#beegfs client ofed enable: True
#beegfs client ofed include path:

"/usr/src/ofa kernel/default/include"
If you’re using inbox IB/RDMA drivers and they are

# OPTION 2:
#eseries ib skip: True # Skip installing inbox drivers when

already installed:
using the IPoIB role.
If you want to use inbox IB/RDMA drivers and need

# OPTION 3:
them installed/configured.
#eseries ib skip: False # Default value.
#beegfs client ofed enable: False # Default value.

29 0O
o - —

AL beegfs_client OFED _include_pathZ}t Linux & X|0j|
| BeeGFS MHME

NVIDIA OFED E2t0|HE AIR3st= &
CHot 2HE "ol et Z2"E 712[7|=X] 2RIt A2, XtA[et LY
SIKFRBIAIAIQ.
e

"RDMA X|&I"XF=
I&LICH client inventory.yml ItRY, O|T0f Melot B E O ofzfofl OFREE BeeGFS IFY AlA

6. of
LIZSL|C vars:
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beegfs client mounts:
- sysMgmtdHost: <IP ADDRESS> # Primary IP of the BeeGFS

management service.

mount point: /mnt/beegfs # Path to mount BeeGFS on the
client.
connInterfaces:
- <INTERFACE> # Example: ibs4fl
- <INTERFACE>
beegfs client config:
# Maximum number of simultaneous connections to the same
node.

connMaxInternodeNum: 128 # BeeGFS Client Default: 12

# Allocates the number of buffers for transferring IO.
connRDMABufNum: 36 # BeeGFS Client Default: 70

# Size of each allocated RDMA buffer

connRDMABufSize: 65536 # BeeGFS Client Default: 8192

# Required when using the BeeGFS client with the shared-

disk HA solution.

# This does require BeeGFS targets be mounted in the

default “sync” mode.

# See the documentation included with the BeeGFS client

role for full details.

systems.
7. BeeGFS 7.2.7 3 7.312E "HZ IS"PHSIAHU A Z AESHX| =T SFsl{of LI E X HY
HE 7|Ht 5 S 5= “*t” I et "ss 0 = FE"220|HE éﬂ% ZHSMOF S = AFLIC

a. 7|2H0o 2 HA S22 HiEZ= HZE QIE5S AE52=2 7ddtal & MYRLILt connauthfile O YEE=

sysSessionChecksEnabled: false

# Specify additional file system mounts for this or other file

Ol A Ansible |0f = =0i| HiX|/S-X|&lL|Ct
<INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFlle. 7|28 O Z BeeGFS £2I0|HE

oete of Ho|El S2to|E0| o] IYUS 9l HYESHE S M= 0f 9

ZX|7t EROHK| SELIT.

b. 2

N

g8 U2 of| ZE 7|23 M =52 HRGHHAR "BeeGFS 20| E A AL|CH,
A

[=]
ArE3I AFEX X H L2 E X|HSHEE MENSH 2R beegfs _ha conn_auth secret Of|A

HeLICt client inventory.yml OFRY EESH:

beegfs ha conn auth secret: <SECRET>

C. S M85 HE 7|8 Q1B S TS| ALK Y= MEHSH= F2
beegfs ha conn auth enabled OA £ XIHYLICt *client inventory.yml O ESH

&LIC} “client_inventory.yml* =7t
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beegfs ha conn auth enabled: false

X = oioH Hay0l HA S =0t
e

ot =7 HE HE= E HESHYAIRQ "HA| BeeGFS S210|2E ZA]". 220|YE
QIHIEE[O] TA| XS E2i{H 5 ==

2| SL|C "o 7",

=x
-
=
=

BeeGFS Client Playbook FileS A M EHL|C}

1. M IHAS FHSLICE client playbook.yml

# BeeGFS client playbook.
- hosts: beegfs clients
any errors fatal: true
gather facts: true
collections:
- netapp eseries.beegfs
- netapp eseries.host
tasks:

2. ME4 AFE}: NetApp E-Series Host Collection2| &2 AHE5t0{ 22I0|HE 7L BeeGFS I A|ARIN| HEE
UZE QIEHO[AE T MSHHH 1M 0 QIEH0|A KA siYst= AES 7IYSLICE.

a. InfiniBand(IPoIB)E At&3t= AL

- name: Ensure IPoIB is configured
import role:

name: ipoib
b. RoCE(RDMA over Converged Ethernet)E A &9l Z2:

- name: Ensure IPoIB is configured
import role:

name:.: roce
C. E A2 £0! Z2 o|HLl(TCP 2, RDMA 812)2 AF2gtLC}.

- name: Ensure IPoIB is configured
import role:

name: ip

3. DIX|2tO = BeeGFS 22I0|HE A S T2t 220|HE 2T EQ OIS EX|6t1 T A|AH OHRES
MESH|C}
=2od .
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# REQUIRED: Install the BeeGFS client and mount the BeeGFS file
system.
- name: Verify the BeeGFS clients are configured.
import role:

name: beegfs client

SCI0|ME S2)0|52| A X E EefH S S=IgL(ct o]

BeeGFS Client Playbook2 AW EHL|Ct

SCI0|HEE EX|/7 X512 BeeGFSE Or2ESHH L2 FHS dALIC

ansible-playbook -i client inventory.yml client playbook.yml

e
BeeGFS LY A|2AERIS 2F 2tF0f| HiX[SH7| Tof| R 7HX| A5 HALE +ASHHAIL.
EHA
1. ZE S2I0|AE 20151 CHS S MEsto D E o4 L EJF EXStD HE THsoHK|, SLX| = B E

CHE X7t =X =l gLt

beegfs-fsck --checkfs

2. | S2HAHE S S MAIZEILICH 2E Ot 20| M CHSS A™PfL(CH

pcs cluster stop --all # Stop the cluster on all file nodes.

pcs cluster start --all # Start the cluster on all file nodes.

pcs status # Verify all nodes and services are started and no failures
are reported (the command may need to be reran a few times to allow time
for all services to start).

L EE AEHHIO|0| K|St BeeGFS MH|AZI EX L EE HAUQHE 4 QI=X| &toIstL|C}. 0] XS
aste{™ Oty =0 23918t CHSS MlstL|Ct.

4> 18
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pcs status # Verify the cluster is healthy at the start.

pcs node standby <FILE NODE HOSTNAME> # Place the node under test in
standby.

pcs status # Verify services are started on a secondary node and no
failures are reported.

pcs node unstandby <FILE NODE HOSTNAME> # Take the node under test out
of standby.

pcs status # Verify the file node is back online and no failures are
reported.

pcs resource relocate run # Move all services back to their preferred
nodes.

pcs status # Verify services have moved back to the preferred node.

4. IOR % MDTest2t Z2 5 #IX|0d £ AH250] I A|AR F50| 7|cHol| R&sh=X| &elgfL|ct.
BeeGFS2t &H AFEE|= LR EHAE Sl 07 9| of= "Z 7| Verification"NetApp HE OF7|E X 2| BeeGFS
MMM HE &= AFLICH

Ed aAg/2x|ofl chsh FolE =& 7|1E0f et =7t HIAES A8HOoF gLt
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