oy 3l S8 & 9
BeeGFS on NetApp with E-Series Storage

NetApp
January 27, 2026

This PDF was generated from https://docs.netapp.com/ko-kr/beegfs/custom/architectures-inventory-
configure-file-nodes.html on January 27, 2026. Always check docs.netapp.com for the latest.



=0

-~ - v - < I < O 0 o v
—

) ()

=) =)

—_ —_ ._OH_ ._OH_
5 = RO RO
Hmu .au K K
0 0 ol Ofru
ol - - <0 0
RO ! - -
ul Ul U] U] U]
H H H H H
mron mr oll nr
MeEgdTcIlodTeE T I
L T A S R S
o~ = ol ol

Yo}
—

e
tHA|

©
—



SAE Hax(host_vars)E AFESH0 JHE I L E9| 14 S XML Ct.

-,-§

O] MM = E MRe WHS dHELICH host vars/<FILE NODE HOSTNAME>. yml E1*E1oil O'E 2t o
L Cof CHeh mhUQIL|CH 0|23t moll= EX I L =0 DS PAIOF TEHE|0{0f SHL|CE 07|0]= YHtMoZ
Ct=0| ZetElL|Ct

* AnsibleOf| Al =0 HASH= Of| AFE6H0F 8= IP £= SAE 0| Mo
* CHE Ot L E2F SAI5HY| 2I8H HA 22{AE MH[ASZE7| U Corosync)0ll A E[= F7t QIE{H|O[A 3
SHAH IPE AELICL 7|2 o= o|2{ot MH|AE 22| QIE{H|0|A Lt SYT HEYIE AHESHK|TH

2|
O[S 9lof 27t QIEIHI0|AS ARS T 4 Q0{oF BILICE YO %7} SPAH £ B2l HEYTT
Loix| e AEe|X| YEYI0 %7} IPE FHolsts 20| ZALICH

° SHAH S| MEEE ZE HE/IY 952 T A2 450 SR5H| gLt 7|2 28{2H

oo
TN LEHO = 1Gb/s 0|42 HERZE L& HEl| S7|=t 8 2o{AH 2|aA HEj HE =Fnt 22
S2|AE Helof| 23 452 NBBLICL 27Ut ALS 0| B2 HEYIE 2|44 MEf HZ0| BAEL

=2=2 T AM— -1 OT Lo =2 T HAC OoT =2
HHE & AFL
k=3

ol 7z & oo O ZCHEOl AL MM A|ZH LHO|| SIEH|EES MATH & Qe AQ Y AF|M =7}
Ct.
* Hole E2EES SOl 25 20| HESH= ol AF2E= QIE{H0]A 4(0: iSCSIASER, NVMe/IB,

NVMe/RoCE, FCP &)

THA
IR A|AE A= MM FolE 1P FA KE HAIE B0t Se{AE Q| 2t b = E0of TH3f TS
host_vars/<FILE NODE HOSTNAME>/yml ‘435t CtZ1h 20| xiZL[C}.

= A

1. 0 2{0f| A AnsibleO| 'l==0f| SSHE S8l At2st H2|6HOf 3t IP E= SAE 0|52 XIHELICEH
ansible host: "<MANAGEMENT IP>"

2. Z2|AE| ERfTo| BT £ YU F7HP 24:
_C'>_

=
a. HEYA 8ol 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. HEY3 S%0| 2 AL "RoCE(RDMA over Converged Ethernet)":
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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. HEQA 8¥0| 9l ZL "0|HL(TCP M2, RDMA gi2)"

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. 2MAH Ezfmlof AFE3H{OF Sh= IPE EAISH 7|2 IP7L O &= 4| LIEE:

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.

2¢HA0 N A E IPSE off ZEHE[X] gb= o %E1¢E1
beegfs ha cluster node ips =E. M2}
Ansible2 A2310] 27} [P/QIE{H0|AS AT 4 91%'-“:}.

PE AFEE|X| @f&LICH

o A2 [12 2Ho=z A8 4 UL

>
e
I:O

4 T} LETH P J|U ZRESS S4f S2 LTok SIS0} st A2 IPS MES QlEH 0| A% ST X2 E S0
L3t D I7|X|S K|S oF Bt

a. E AH8dt= E<L "iscsI™

eseries iscsi interfaces:
- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16
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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. & ME3h= 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 AI838t= Z 2 "NVMe/RoCE":

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

e JEfT2RES:

i. 2 A88H= 42 "NVMe/FC", 7 QIE{H|0|AZ LAE QI USLICH BeeGFS 2 AE HIEZ =
NSz TZEEZS AXISI o M2 @ Args XA LCL IHEHEIS AF8St It 3l 25
L EE AESH= R, 291K171 NetAppat A2|X| SEAQ 2 Argof w2t HES| ZEE A=K
ERISHYA| 2.

i. FCP f£= SASE M8%t= 32 F71 ALESQI0E HX[SHALE # MY HR7t ELICH FCPE M83t=
B ALAK|7t CHZ0l MAESHA| Z'd(zoning)=0 A=K ZHAL|CH "I ALX] SSHM ZH
AHHIE ATHehL|CE

iii. 347H IB SRP AtE 2 HEE|X| RXELICH E-Series 25 =0 X|@st= 20|l W2t NVMe/IB E£=
iISERS A &LCt.

S SEYLCE"o7|" Y I = =5 LEHHE TA| QI ER| mHlo] of

k=

=: 0|4z} InfiniBand 2 E Zt0]| NVIDIA ConnectX VPI O{IE{E M=tatL|Ct

NVIDIA ConnectX-Virtual Protocol Interconnect & reg;(VPI) HHE| = M4 A ZOZ InfiniBand2t O|EHLIS 25
K EgfLch 22 2 a2 5o 2 ZHE(X| oM o Zetel E A4 H7|XQl off ZetE =75 AHESH0
THHO0F mstconfigmstflint "NVIDIA B0 E(MFT)"&LICH O{RE 2= HA2 of HOE Kl SHH EL|CH
0| RS £SO $3BIILL QIMIER| MMS ALRSI] THE QIE{H 0| A9 UHE Ansible QIHIE2|0f HEHA|A
ASoE QM EL & eseries-[ib|ib iser|ipoib|nvme ib|nvme roce|roce] interfaces:
ol&L|Ct

M H .

OlE S0, InfiniBand 2 =0{|A| QIE{H|O|A M2 E O|EHUICZ HASIH RoCEN| AFEE 4 JASLICH.
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1. Mgt 2} QIE{H|0| A0 CHEH X|HELICt mstconfig S X|™SH=E INZ(EE AP Z X|FEHL|CH
LINK TYPE P<N> QK| <n> QIE{H|O| A0 CHEt HCAS| ZE Ho 2 AN EILICt & SEITLCH<n> U2 E
MBS0 2olst 4 UALICE grep PCI_SLOT NAME

/sys/class/net/<INTERFACE NAME>/device/uevent PClI &% 0|29 Hof| 12 ZJst1 10%I42
B SFSH| O}

a. 0| £0{, & Y=ELICt PCT_SLOT NAME=0000:2f:00.2 (2+1 - HCA ZE 3) — LINK TYPE P3:

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

KtMISt LI

2 E HZESHAIR "NetApp E-Series @A E ZIMo| 2MQUL|CH AM &2l QIE{H|0]A S
|IZ2EZO| AR,

S AE H(host_vars)E ALESHH JE E8 29| 14 S XIFLICL.

o] MMoME E MPRe WHE AHYLICH host vars/<BLOCK NODE HOSTNAME>.yml SZAE0| = 2
=5 Loof cigh orALICE o|2{et MU= EE E5 20| 1Re B0 ZIotE|0{of LTt of7]0l=
UdtM o= ChZ0| ZetE L|Ct

* A2 0|E(System Manager0fl EA|E)

.I
* ZIEE2] & otLtof| Cst HTTPS URL(REST APIE AF26I0] A|AHIS Zt2[otE O] A2 E)
I:

* 0| 25 Lo HZBY| e ALg3t=s AES|X| TREE T L=
* IP FA(EQT Z2)9F 22 HIC(ZAE QIEI0jA FtE) ZE 74
THA

"IFY A[AE A= M HolEl IP FA XH MAE BEZSHH 9I 2t 22 LCof cish s
A C

host vars/<BLOCK NODE_HOSTNAME>/yml &5} 1

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

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

2. 5 MEBLOH IR ES Y L E= 5 AM8SH0] 0| 28 20 HAHLC
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a. X|¥kl= ZEE3E: auto, iscsi, fc, sas, ib_srp, ib_iser, nvme ib, nvme fc, nvme roce.
eseries initiator protocol: <PROTOCOL>

0:‘7|'
=

3. A8 ZQl ZREZ0|| W2t HIC ZE& F71 140 Y 4+ JELICH 2ot AR HIC ZE 7142 Fo5to 2
% gE =

=
AESe 14o| A9 w=0| 2t ZHE S0 22|H I &l et TEV} It 92 ZEO} el
sof SLICH BE LES WY AIREIX| Yt 20T SR |

@ EF600 £2 = =2t 37H HDR(200GB) InfiniBand == 200GB RoCEE AtE3t= A0l = ofzh
MME FRSHYAL.

a. iSCs|9| 2%

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
- (...) # 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. iSERS| Z<:

eseries controller ib iser port:
controller a: # Ordered list of controller A channel address
definition.
= # Port IPv4 address for channel 1
= (600) # So on and so forth
controller Db: # Ordered list of controller B channel address
definition.

c. NVMe/IB2| Z2:

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

e FC 3 SAS Z2ZEZE2 7t 7#40| ERSHXA| g¥&LICt. SRP7} SHIZA| HE = X| &L Tt

iSCSI CHAP 74 7|52 X &6l0{ HIC ZE Bl SAE T2EZZ FMSt= F7H M2 S FXSHUAIR "EAS
SANTtricity Z2|Moj| Z3tE|0] YELICE &1 BeeGFSE #&5Y I AEZ|X| &, 28 74 U AEZ|X| 8 g9

JIEk S8 THE 2I%/0 %0 o] Thlo) Fojsted of ELCt

= - -

S 2L "ot E5 L EE LIEtUE= T HIES| TH 9| off

HDR(200GB) InfiniBand === 200GB RoCE2} NetApp EF600 =5 = ALE:

EF6000i A1 HDR(200GB) InfiniBandE At&3%t2{H 2f S 2| ZEO| Chol| F tHuf "7tak" IPE Ld8Hof ehLCt.
CH2 2 0|3 ZE InfiniBand HDR HIC7} Z%HEl EF6002 FASHE SHIZ g ol of L|Ct.
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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)

2= o 20 CHolf Atteiof 5tz M2 off MO|=|0| USLICE group vars/ha cluster.yml. YEHO=
clS Tt 2 7150| AL
M Loof ¥ 3 23QI8H= HhHof| Chst M2 B
£ HEY 74
HEEIO| S| =X o &
3! SELinux AEfE M st= i

U HAS T3 2AE 7Y
=

0x oY o0
Bl kot
1E =

Ok
om olr

oC

T

eeGFS AlH|A 1M

Of mof] Bz sd2
B ZO| HE o =
MLt

=g StE0 RHS AFE FO|LE ZF L Eof T3l CHE Y= E AH83%t=
CoME Holg = AELICEH HE oiY 29| 82 0] b9 M HCt

©

THA|
oA S SFSLICH group vars/ha cluster.yml CHE3F 20| X{ZLICE.
1. Ansible Control .= E7} 12 SAEO|A QI58{0f 5t= HIHS LIEFHLICE

ansible ssh user: root
ansible become password: <PASSWORD>



> m

S| ZIZ2EM SHHUME AT E Yt HIAEZ NESHA| O A2, CHAl Ansible Vaults
f

@ FESHMAIEE "Ansible Vault2 2HIX 55}1") £ 2 $ELICH --ask-become-pass
M2 S=LICL E £8LICt ansible ssh_user 0|(7}) O|0] REO|EE TR0 2t E
dafeh = JAELIC ansible become password.

2. 0|4l EE= InfiniBand QUE{T|O|A(0]: 22{AE IP)MM X IPE FA8tD of2] QIE{H|0|AT} SUSH P
MEUlof| A= Z2(0ll: ib00| 192.168.1.10/24E AE35t11 ib10] 192.168.1.11/24E AIE &¢! 22) HE

X[ 2ol M= 2Sste™ =7t 1P 2t2E H0|= & #AlS 2FsHof gLt 32t 20| MSE HWEXNZ
QEHo|& - =3 E Sdststr|at otH E LTt

Ofot

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

3. S2|AES 758 0 AE2|X ZREB0) W2t =SS WL U 22 T (E-Series 28)2 2
HMBIILE CH2 14 R4S HEooF 2 4 UBLICE J|EHOE o8 HEES| Mol ZEZE} HAE|X|8
rte 2 XIREI0l w25 AHEOR ChA| AIRHE 4 QIALICH

eseries common allow host reboot: true

a MR 2 7|2Moz =5 TA| 8 7|Bt MU|ATF FH|E| =5 512{H AnsibleO| A|ARIO0| ZH|E 71X
7|LHEILC default. target O =ETH = HIEZ S AH&ELICH NVMe/IB7F AL Sl 25 ALIE|0 M=
Of AjZto] BE5t0f A RIS x7|of, AM 5l HEE 4= gISLICH 0|2 QI3 XtSehel BiEI Z=7[0f A%

TIAE|Of gt = ASLICH NVMe/IBE AFEE [ O|S YX[SHHH C=3 FHlFLIC,.

eseries common reboot test command: "! systemctl status
eseries nvme ib.service || systemctl --state=exited | grep

eseries nvme ib.service"

4. BeeGFS % HA S2{AE| M| A7 SAIck2{2 Crorst oty TEJL WBILIC X ¥y HYS 45082
TAOIR| S SHRAFOIR %3) B Wl Yo 51 EES NSO YIS 132 KWL

beegfs ha firewall configure: True

S. O|mf SELinuxi= XIE|X| oM, £3| RDMAS AtE3t= 22 22 L[5H7| I3l HESE HZ2detz 2Hst=
0] ZELICt SELinux7Zt HIZ-Gt|A=X| 2elstH Cha3 dF LTt

eseries beegfs ha disable selinux: True

eseries selinux state: disabled

6. oY LCIt EME £ AEE QS

o

T4stn ZEof HMof w2t B0 w2t 7|=24E ZEELICH
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beegfs ha cluster name: hacluster # BeeGFS HA
name.

beegfs ha cluster username: hacluster # BeeGFS HA
username.

beegfs ha cluster password: hapassword # BeeGFS HA

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

7Y A AR A2 MM E T 2 of b A|AR0)| LY BeeGFS 22| IPS X|EHELICE

10

beegfs ha mgmtd floating ip: <IP ADDRESS>

cluster

cluster

cluster

cluster

S5E AXNE 20|X|2t BeeGFS Mt A|AHIS THU HA 22{AE O|M4C = SEst= HR
(D "begfs_ha_mgmtd_floating_ip"7t ZRELICL. 0|F HA 22 AE = F7t BeeGFS 22| AH|A

0] F=E|1 A Hu S2AE0M HSot= 22| ME[AE 727|258 FHELUCH

ot

rr

AL o-HY 2zl 2B}

o

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.

optional when the cluster nodes have fully qualified hostnames
host.example.com)
mydomain: <MY DOMAIN>
beegfs ha alert verbosity: 3
# 1) high-level node activity

(i.e.

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

#
(filter on X-monitor)
#

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

HAIS AFSSH 20| SSLICH DHX| 0% 7|2 S0l Hojot LA of BE S0 A AH|ATH AR
UTE RS 4 AL
a. T123 XIFof0] HAS HAHOS eusfeLict

This is


https://docs.netapp.com/ko-kr/beegfs/custom/architectures-plan-file-system.html
https://docs.netapp.com/ko-kr/beegfs/custom/architectures-plan-file-system.html
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https://docs.netapp.com/ko-kr/beegfs/custom/architectures-plan-file-system.html
https://docs.netapp.com/ko-kr/beegfs/custom/architectures-plan-file-system.html
https://docs.netapp.com/ko-kr/beegfs/custom/architectures-plan-file-system.html
https://docs.netapp.com/ko-kr/beegfs/custom/architectures-plan-file-system.html

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

i AT QT AL 07| M X|YEE RS SRS 'S AR £ X|HE 2 USLICH BeeGFS HAS|
JH2 HHAEE W2 HAES HX|22 o|z{et ZF0| RSHA| gi&LICt 7|22t

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>

n

=4 2: Lenovo XCC(H 7|E} BMC)0IM H|33H= Redfish APIZE AE3H0] HIA S 2455t2{H

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

o
i
[E
0z
=2
o
gl

ME F0oil chet XEMeH LI 2 & "Red Hat @ A" ZSHYAIL.
M o
o

10. BeeGFS HA {212 Ciast £ i ¥+ MZ510] 4558 TS 2N 4 AsLITL o7lof 7 Hi=2)
28 %Xt 8l =5 C[Ho|A YEH 50| E?:.*%!'—IEF. o] Jet2 NetApp E-Series £ EE LEE AM8%
HIAES J|UOR ot MM TS V|2 MTSKIT, 7|2 HOR [} XINoHK| YO HEE||
OI-AL|E|.

(=]

beegfs ha enable performance tuning: True
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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
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
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
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
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
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L54
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L54
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L54
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
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
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
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

1.

12.

12

a. st 32 07|0fM 7|2 45 Fol et tHE Al X|ZELIC ZtMet g2 FM 2BME "E
OH7H H " HESHUA L.

BeeGFS MH|A0| AIElE 25 IP F24(=2| AHH 0|20 E 87t T L& ZHof| HULHE + AEE 2=

= A

HE{3 2AE{H[0] 22| 0| 50| L 2=|H| X[FE[00F &LICL 7|2HOZ HER T QIHI|0|A 0|F2 S PCle

SRl HESRZ O{EE 7 X & Set M ZRME L2tE 0|FS Mdeitt= E&0| gle 7120 ofoh

=

MYEILICE 0] 7|52 FHIS RESkT MAME QIEHO|A 0SS & 4 YT E oty M| HIER|S Mae Tz

O=2 = T AN co=2
FEYLICH MH = of EE CIO|0{ IS 7|z UetEl TX| 0§32 BHYLIC 1shw -class network
-businfo EH0|AM H5t= PCle F24-=2| QBT 0|2 OHHS TSt 20| X|FELICt.

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. 0G4l HE 3 QEH0]AL] HL:

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

RIE{H|0| 22| O[S S HHE T(0|5S HHE 4 §12) SES WXISI2AH eth0, ens9f0, ib0
ibs4fozZ} 22 ETEel 7|2 0[S AFZSHX e20jof BILICH Yol Bl RX/2 o|cu

(D =EinfinBano®l S ‘e’ EE T8 ALSSIT 1 50| PCle £2 W9} o ZES LIERYE
2%t ABots HRLIC 0l S0 £2 30| XIS InfiniBand OEEIS] & AT} EEE
i3b@lLict.

() #z8mYwc ous Agets 32 8 B2t 0J]" PCle FA% 2|5 EE jz] of

MEHOR Z2|AF9| BE BeeGFS MHIA0| M8 TH2 XIHEILICL 7|2 74 22 &S £ "0f7|'YUoH
MH| A Ao of2 2o KIMELIC

a. BeeGFS #2| MH|A:

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

b. BeeGFS M|EH|O|Ef AfH|A:

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

C. BeeGFS AEZ|X| MH|A:


https://github.com/NetApp/beegfs/blob/master/docs/beegfs_ha/performance_tuning.md
https://github.com/NetApp/beegfs/blob/master/docs/beegfs_ha/performance_tuning.md
https://github.com/NetApp/beegfs/blob/master/docs/beegfs_ha/performance_tuning.md
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https://github.com/NetApp/beegfs/blob/master/docs/beegfs_ha/performance_tuning.md
https://github.com/NetApp/beegfs/blob/master/docs/beegfs_ha/performance_tuning.md
https://github.com/NetApp/beegfs/blob/master/docs/beegfs_ha/performance_tuning.md
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

beegfs ha beegfs storage conf ha group options:
<OPTION>: <VALUE>
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13. BeeGFS 7.2.7 ¥ 731 "dZ oz 2 =
Cteot 22 % 7K O 2 0|2 e £+ Q!
— @& 2l ANt 2 MMBILICE connauthfile BE OIMY = E0f BHEE D

BeeGFS AMH|A2L BH7H| AFEEILICE O] MY 2 EE5t O] Ansible MO = =0]| BYX|/F X & LICt

<INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFile O| I} A[AERIS HN ASHO} St=
Z20|HEO| M ZHALE S| 2I8H QHSHA| FX[SHOF ot= B2

A
T
a J2HoZ HiE=s HE IEE AESC=E

i M 7| XIS HdstH{H OS2 XIMEYLICH -e "beegfs ha conn auth force new=True
Ansible 20|52 A M, T 2| AL 0| U2 FAIELICt beegfs ha conn_auth secret
X o| L|C}

o = .

i. 15 SM2 o ZeE MA| 7|22 FEE "BeeGFS HA HZAL|CHEXRSIYAIL.

T =
o AFEXF X H A2 E AHY #= UELICt ha cluster.yml:
beegfs ha conn auth secret: <SECRET>

c. ®Z 9l

=
[ )

ro

2HTS| g dste o= ASHCHEESIR] §43).

— = —

beegfs ha conn auth enabled: false

S SBLICH 07| Yt T = NS LIERYE HA| AHER| THIo| of

NetApp EF600 == = =0{A{ HDR(200GB) InfiniBand A&

EF6000l A1 HDR(200GB) InfiniBandE Ar&3t2{H MEU 22| X7} 7HebetE X| 80k BL|Ch AQIXIS AFSHH
oY 3 28 L8 AZshs 22 Tl E2le] MEU 22|Xt ZE[XI0M 0] 7|15S Edstaliof LICt.

=& % O LBt InfiniBandE AFE3t0] opensm A HZE 32 =58 =200 28 A2 E 2 QIE{H[0]20f T3
ZF I 20l M Of JIARAS PMSlof ©HL|CE O] 2YU2 configure: true Al7|E X|IHSIO"IIY =

AEZ|X| QB HO|AE FdSt= ZALICH SHTHLICEH

ARl X| ¥ %[= Linux BHE T 8FH S E o 22 X[ M2 opensm 7H&2tE X|ASHK| & LICEH CHA
OFED(NVIDIA OpenFabrics Enterprise Distribution)d|A] o HHZ A X5t 214 3HOF opensm BLIC Ansible2
AH8%t X TS| X=X T R IHX| =7t THATH He gLt

1. curl E& st E2 AFE5I0{ NVIDIA €l AtO|Eof|A CIHEZ|2 MMoj| LIEEl OpenSM HZH 2| THF | X| £
CHRECSLCE V& Q7 AFE" <INVENTORY>/packages/ O|E &H Ct21p Z&LICtH
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https://doc.beegfs.io/latest/advanced_topics/authentication.html
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https://doc.beegfs.io/latest/advanced_topics/authentication.html
https://doc.beegfs.io/latest/advanced_topics/authentication.html
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L21
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L21
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L21
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/ha_cluster.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/ha_cluster.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/ha_cluster.yml
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
architectures-inventory-configure-file-nodes.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-technology-requirements.html

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 74 S 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"

it S5 L& FHE XFELn

—

05 Ha(group_vars)E ALESI0] Ydt 58 L& S X|™gL|Ch

e

HE =5 200 ol Atztohof ot 742 off ol ASLICEH
group vars/eseries_storage systems.yml. ¥EHOZ C1Z21 Z2 7[50] JAELICE

* Ansible H|0] LEE E2 L EZ A2 E|= E-Series AEZ|X| A|AEI0| HZSH= BEHO|| CHSH XtA|sH A E

s L COf|A Al3HSHOF sh= TR0, NVSRAM & E2t0|E Tlof



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

o

molot =2¢ 74

Of TR0 MHEN SN E3} SHTRI0] DUS NS FOIAL 2 0| thef T2 YSE MBSt
() Zeet o g 22 cSoiz Holg 4 AL A 22 oo 1Me o] Thlo| 7L

MLt

oA S BFSLICH group vars/eseries storage systems.yml ChS2t 20| XiZLICE.
1. Ansible2 SSHE AtE5t0{ 25 =0 HZsHX| 210 REST APIE AF2ELICE O|E 2o CHS2 MAdHof
'c'>'|'|__||:|-
=] .

ansible connection: local

2. 2t LCE 22| AIEXt 0|2t A= E XHELICH AFEXL O
adminO| ELICt. JZX| ¢tO ™ 22|X} Zoto] Q= AHE X
StEX| FAlSHOf SH=X| (R E X|FELIC.

0% O
of rlo

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

@ A E LU HIAER LIHot= A2 HEE|X| EELICH Ansible EEE AFESHLE 2 MISELICH
eseries system password VARZ(E) AFE35I0] AnsibleS A&st= 22

3. Lo 2Xg ZHEE2] B0, NVSRAM X E210|E HY0|E MEiX{ o= X|FelL|Ct of2{et mjYe &2
CH22E8}{0F BL|CE packages/ Ansibles &&ot7| T LI EE: E-Series ZIEEE] HA 0 8 NVSRAME
CHRZEY 4= JAFLICH0{7[" 3! EEL0|E HY S HH|0|ERLCE "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.d1p"
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] TAZ XH5}P Ansible0| 7} TELE glo| HES2| MEE (LR A)2 HIES 2=
(D) =02 152z AHO|EFLICE 0= BeeGFS/SAE Y20 IS & 4+ AUK/EH
ANFHoZ H50| Hetel 4+ Attt
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https://mysupport.netapp.com/site/products/all/details/eseries-santricityos/downloads-tab/
https://mysupport.netapp.com/site/products/all/details/eseries-santricityos/downloads-tab/
https://mysupport.netapp.com/site/products/all/details/eseries-santricityos/downloads-tab/
https://mysupport.netapp.com/site/downloads/firmware/e-series-disk-firmware
https://mysupport.netapp.com/site/downloads/firmware/e-series-disk-firmware
https://mysupport.netapp.com/site/downloads/firmware/e-series-disk-firmware

4. 22 AAH 2K 7|23 THYBILICL 07]0f LIZE S 474 242 NetApp 7/8H9] BeeGFSO| Yursioz
AFE|R|B BT FP FHE 4+ 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|27 THELICL 017|0] LIS S434 32 NetApp 7/8H2| BeeGF SO LutH{oR
AR R|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

Rt H2 Ansibleti| M AE2[X| E 8l 28 1&S ?let E2t0|EE WElstE &M S ZFHOH L2 2 A
FE0| FHAIR
a. 2| S/E= HIEHH O = &0 M AEE[00F ot (HMH LR 22) E20|Het AERX| 282

b. [|A3 Ym/Seto|d AB2H BUS J|FOE AL JHSE S2t0|2 A ZHof S2to|H Mef A NS

ZHtof LICt. 6l E S0 EF6002t 2 8l 39 E210|E 0-112 E210|E 12 10 QL1 E2t0[E 12-
232 =2o[E A 2of| ASLICE. m2tA] =202 MEHo] #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 LIEFAHLICH

# 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"

SEIUCH o7 L 28 L& 743 UEHE FA| QIHIER| Dol of
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https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/eseries_storage_systems.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/eseries_storage_systems.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/group_vars/eseries_storage_systems.yml
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