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root@beegfs0l:/mnt/beegfs# beegfs-ctl --getentryinfo myfile

Entry type:
EntryID:

file

11D-624759A9-65

Metadata node: meta 01 tgt 0101
Stripe pattern details:

+ Type: RAIDO
+ Chunksize: 1M
+ Number of storage targets: desired: 4; actual: 4
+ Storage targets:
+ 101 @ stor 01 tgt 0101 [ID: 101]
+ 102 @ stor 01 tgt 0101 [ID: 101]
+ 201 @ stor 02 tgt 0201 [ID: 201]
+ 202 @ stor 02 tgt 0201 [ID: 201]
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2R CAT HASZNS
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- Controller A

® Controller B
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File System Mount(s)
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)

BeeGFS Management,

HA PAIR
.

£ Metadata, and Storage
xxxom Building Block
BeeGFS CPU Clients < = BeeGFS Metadata, and
(used for validation) £ exphw Storage Building Block
HAF;IR
e BeeGFS Storage Only
E2 narare Building Block

BeeGFS GPU Client —— 1 4 HAPA!R

(used for validation)
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mpirun --allow-run-as-root --mca btl tcp -np 48 -map-by node -hostfile
10xnodes ior -b 1024k --posix.odirect -e -t 1024k -s 54613 -z -C -F -E -k
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10 x Clients

70.00 GiB/s
60.00 GiB/s
50.00 GiB/s
40.00 GiB/s
30.00 GiB/s
20.00 GiB/s
0.00 GiB/fs
16 processes 48 processes 160 processes
1MiB
Mgt+Meta+Storage
W READ - Direct-l0 - sequential 17.55 GiB/s 40.75 GiB/s 63.61 GiB/s
® WRITE - Direct-10 - sequential 15.10 GiB/s 18.55 GiB/s 2141 GiB/s
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CHE J20M= H2 BeeGFS HEIH[O|E] + AEE[X] 1 245 A% IOR HIAE 21t Ho FLCt

10 x Clients
70.00 GiB/s
60.00 GiB/s
50.00 GiB/s
40.00 GiBfs
30.00 Gib/s
20.00 GiB/s
e _
0.00 GiB/s
16 processes 48 processes 160 processes
1 MiB
Meta+Storage
B READ - Direct-10 - sequential 16.99 GiB/s 39.23 GiB/s 62.92 GiB/s
B WRITE - Direct-10 - sequential 15.02 GiB/s 18.51 GiB/s 21.12 GiB/s
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CHE 320 = tHY BeeGFS AE2[X| ME 714 QA E AF2% IOR HAE ANtE H0of FL|CH

10 x Clients
70,00 GiB/s
60.00 GiB/s
50.00 GiB/fs
40,00 GiB/s
30.00 GiB/s
20.00 GiB/s
0.00 GiB/s
16 processes 48 processes 160 processes
1MiB
Storage Only
B READ - Direct-10 - sequential 1732 GiB/s 41.35 GiB/s 65.74 GiB/s
= WRITE - Direct-10 - sequential 15.02 GiB/s 18.59 GiB/s 21.07 GiB/s
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10 x Clients

250.00 GiB/s
200.00 GiB/s
150.00 GiB/s
100.00 GiB/s
- -

0.00 GiB/s

48 processes 160 processes 480 processes 960 processes

1MiB
3x Building Blocks 7.2.6
B READ - Direct-10 - sequential 50.93 GiB/s 128.79 GiB/s 191.47 GiB/s 211.00 GiB/s
® WRITE - Direct-10 - sequential 45.04 GiB/s 57.12 GiB/s 63.79 GiB/s 65.92 GiB/s
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1x HGX Client - IOR Buffered 10 w/ 960GiB Aggregate filesize

350.00 GiB/s
300.00 Gig/s :
250.00 GiB/s :
200.00 GiB/s
150.00 Gig/s
100.00 Gig/fs
50.00 Gig/s
0.00 Gig/s —_— U — _ _ —
128 Processes 128 Processes
Bufferad-10 Buffered-10
MNative Buffered
Beegfs-7.2.6
msequential - write 4,49 GiB/s 11.94 GiB/s
= sequential - read 20.50 GiB/s 31.27 GiB/fs
® sequential - rereadl 138.08 GiB/s 31.22 GiBfs
@ sequential - reread 289.47 GiB/fs 3150 GiBfs
m sequential - reread3 289.48 Gib/s 31.50 Gib/s
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HIEtHIO|E] 85 HIAE

Metadata A5 HAEL= |IORS| YEE T SHEl MDTest =12 AF25H0] BeeGFS2| HEIH|O|E M5S EX™MSL|CH
O] H |¢501|A1E OpenMPIE A3t 107HS] 220|YUE & BEHA HE £ S AMMMELICE
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mpirun -h 10xnodes -map-by node np S$processes mdtest -e 4k -w 4k -i 3 -T
16 -z 3 -b 8 -u

HIEtCIOIE d52 HA HEHHO[H + AEE|X| 71 Q4 SILIE T £ 71 74 Q48 FI6t0 d50| EotLt
SYE=XE 2o FLCL

StLto| BeeGFS H|EtH|O[E] + AE2|X| 71 2AL|CE
CtZ Cto[of 234 2 Stito| BeeGFS MIEITOIE + AE2|X| 1 247t XEHE MDTest 22+ 20| FLICH.

MDtedt - 1 x Meta + Storage Building Blocks

500,0000FS
500,0000PS
400,000 0PS
300,0000F5
200,0000Ps
100,0000PS I I I I
00PS e —— e p——y ] ] II — e
Directory creation Directory removal Directory stat File creation Fileread File remova File stat Tree credion Tree removd
1xBB1
m 10 Total Processes 2,433 OPF% 2,063 0P5 150,7200PF5 3,5120P5 51,1320P5 5,6310F5 2249370P5 262 OPS 2220P5
m 20 Total Processes 3,505 OP5 2,6250P5 246,9950P5 5,3290P5 83,093.0P5 7,6540P5 398,800 0P5 187 OPS 1380P5
m 30 Totsl Processes 4,922 OPS 3,0920P5 425,452 0P5 7,4240P5 107,2760P5 11,305 OPS 437,6880P5 135 0Ps 85 0PS
20 Total Processes 6,561 OPS 3,3360P% 514,3850P% 9,917 0PS 124, 3900P8 14,473 OPS 516,4650P% 260FP5 45 OPS
m 160 Tota| Processes. 8,193 OP5 3,486 0P5 527,33B0P3 12,790 OFS 140,5940P5 18,806 OPS 533,1740P5 540Ps 230Ps
W 320 Tots| Proceszes 8,451 OPS 3,5860P5 523,6590P5 14,0423 OPS 151,6800P5 19,928 OPS 519,6810PS 270Ps 12 OPS
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MDtest - 2 x Meta + Storage Building Blocks

1,200,000 OPS
1,000,000 OPS
500,0000F5
500,0000PS
400,000 0PS
200,0000Ps I I I I
00FS e —— — I T .II ——y 1
Directory creation Directory removal Directory stat File crestion Fileread Filz remova Filz stat Tres cregtion Tres remaovd
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m 10 Total Processes 2,881 OP5 2,6310P5 1484530P5 3,7830P5 55,7190P5 7,2020P5 252,0050P5 294 0P5 2670P5
m 20 Total Processes 4,502 OPS 3,8500P5 258,3130P5 6,527 0PS 102,0310P5 11,446 OPS 472,6840P5 240 0Ps 196 0PS
m 430 Total Processes 6,665 OP% 5,009 0P 483,6580P3 10,802 0P 191,3910P 17,420 OP3 819,5820Ps 172 OP: 1280Ps
20 Total Processes 9,270 0PS 5,8910Ps 727,9350P5 15,593 OFS 293,6100P5 25,258 OFS 910,754 0P 121 OPS 720Ps
m 150 Tots| Processes. 12,586 OFS 6,368 0F5 857,96B0F5 20,374 0F5 314 1040F5 33,358 OFS 571,3740F5 790Ps 40 0PS
W 320 Tota| Processes. 15,062 OPS 6,600 0PS 513,9000P5 22,757 OP3 337,7840P5 43,184 OPS 926,993 0P 450Ps 200P3
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"beegfs ha ntp server pools: # THIS IS AN EXAMPLE OF A COMMENT!
- "pool 0O.pool.ntp.org iburst maxsources 3"
- "pool 1.pool.ntp.org iburst maxsources 3"
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netapp0l:
netapp02:
# Ansible group representing all file nodes:
ha cluster:

children:
meta 0l1: # Group representing a metadata service with ID 01.
hosts:
beegfs 01: # This service is preferred on the first file
node.
beegfs 02: # And can failover to the second file node.
meta 02: # Group representing a metadata service with ID 02.
hosts:
beegfs 02: # This service is preferred on the second file
node.

beegfs 01: # And can failover to the first file node.
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# meta 01 - BeeGFS HA Metadata Resource Group
beegfs ha beegfs meta conf resource group options:
connMetaPortTCP: 8015
connMetaPortUDP: 8015
tuneBindToNumaZone: 0
floating ips:
- ilb: <IP>/<SUBNET_MASK>
- i2b: <IP>/<SUBNET MASK>
# Type of BeeGFS service the HA resource group will manage.
beegfs service: metadata # Choices: management, metadata, storage.
# What block node should be used to create a volume for this service:
beegfs targets:
netappOl:
eseries storage pool configuration:
- name: beegfs ml mZ m5 mb6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 21.25

owning controller: A
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RAID 6 (8+2) Data
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RAID 6 (8+2) Data

RAID 1 (2+2) Metadata
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e 7|59 Lt o|SQLICH. Se¥Ms LutEoz MRt HHEdo=z 0| 7152 OHAE L.

=2 1=

O£ =0, Lenovo SR6650{|A BMC= _Lenovo XClarity Controller(XCC)_ Ef_T'_ FL|CE.

UEFI A% (0|2 BIOS)S AFE38IALE 22 BMCOIA M Z3t= Redfish APIS AF23I0] A|AE| MXS
THBLICH AIAH HM2 T LE2 AFZEIS A 2Ho| of2t 2R,

Lenovo SR665 V3 It = =0f CHet A| AR 2F S F45ts Y E LOotEH LHES HZESH K.

%IOH ANA” HES ZFELCE.

- Red Hat Enterprise Linux(RHEL) 9.4 MX|5t1 Ansible M0 .=E0f|A SSH HZAS a5l 2F KNS
Z2|t= O AFRE|= SAE 0|21 HEY3 TEE MBS LT

X2 InfiniBand ZEO| IPE 2ASIX| OFAMA|I2.

(D) YLl 2RR= YA, olgel MHOME BAE 0|20 SxiHOR el i Ao
203810(0): h1-hn) B4 SAEQ B2 WS o| AN 2RO o= KelS AEELIC

. Red Hat Subscription ManagerE AI25t0] A|ARIS S25t10 L55tH 34 Red Hat A& A0A TRt
I§7|X|E EX|g = /}1 X| &= Red Hat HEC 2 O|0|EE H|ote &~ JELICE subscription-
manager release --set=9.4.XAAMt LHE2 8! S "RHEL A|ARIE SE6t1 7toh= 2" "0 E
Mok RS AIR2.

- 17t floi 2Rt W7|X|7t ZetEl Red Hat 2| ZX|E2[S gLt

subscription-manager repo-override --repo=rhel-9-for-x86 64
-highavailability-rpms --add=enabled:1
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curl --request PATCH \
--url https://<BMC_IP ADDRESS>/redfish/v1/Systems/1/Bios/Pending \
--user <BMC USER>:<BMC- PASSWORD> \
--header 'Content-Type: application/json' \
-—-data '/{
"Attributes": {
"OperatingModes ChooseOperatingMode": "CustomMode",
"Processors cTDP": "Manual",
"Processors PackagePowerLimit": "Manual",
"Power EfficiencyMode": "Disable",
"Processors GlobalC stateControl": "Disable",
"Processors SOCP states": "PO",
"Processors DFC States": "Disable",
"Processors P State": "Disable",
"Memory MemoryPowerDownEnable": "Disable",
"DevicesandIOPorts IOMMU": "Disable",
"Power PCIePowerBrake": "Disable",
"Processors GlobalC stateControl": "Disable",
"Processors DFC States": "Disable",
"Processors SMTMode": "Disable",
"Processors CPPC": "Disable",
"Memory NUMANodesperSocket":"NPS1"
}
}

v

Redfish 27|0t0]| CHeE XtM|SH LHE S & HZSHMAIR "DMTF € AFO|E™,
Ansible X0 == dATtL|C}

Ansible H|0] EEE HHSIHH NetApp £F M 7|8l BeeGFS £F M 822 AXE 2 E OfY
N EE L0 ot HIER] S HAMATL 7HST 7ty A E= DEI’“ H&lS X[F8Hof gfLCt.

HEE = 7 X HE 2E2 & 7|z @A EESHYAIL. THE THAl= Ubuntu 22.0401 M EIAER|AJELICE
MZ5h= Linux BiEQL 2HAE EHAl= £ "Ansible 2EM"EESHYAL.

1. Ansible M0 ==0{|A Ct2 Python % Python 7t4F 4 {7 |X| £ MX|EhL|Ct.

sudo apt-get install python3 python3-pip python3-setuptools python3.10-

venv

2. Python 7t et2 & BHELICH
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python3 -m venv ~/pyenv

4. 2tdstEl JHAF 3HA Lo 2 23t Python THF|X|S AX|gL|Ct.
pip install ansible netaddr cryptography passlib
5. Ansible GalaxyZ AF2510] BeeGFS Z2M S MX|gtL|Ct,
ansible-galaxy collection install netapp eseries.beegfs
6. MX|%l Ansible, Python & BeeGFS Zi2lMd H{Z0| o} LX|SH=X| SQISHL|CI7|& Q@ FAFS",

ansible --version

ansible-galaxy collection list netapp eseries.beegfs

7. AnsibleO| Ansible M0 LE0|A 2Z BeeGFS It =0 HAM|ASH & QIEE QS ol= SSHE MASHL|C}.

o

a. 2ot Z2 Ansible M0 =E0M 38 7| &S HdgLct.
ssh-keygen

b. zp med = =0f 2z &

rr

SSHE MXghL|LCt.

ssh-copy-id <ip or hostname>
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SHE * 235X DY AL, O] Y2 X[ = 7Lt ERSHX| 5Lt

[Eo=]

28 25 Lo 2ME HogtHH 11X BeeGFS I AABIS LIEIH = Ansible
QIHIER|E MMELICE QHIEZ|= Aots BeeGFS It A|AHIS MESHE SAE, OF U
HRE
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HEHOZ HEY £ U= 718 Z2IA0] A0l ZE 74 240 MEE= 82 FolRdLCt
AlZtst7| o

* O AFBE AU A X IS MEBILICE of Lhet i O W20 A E9)0] 0f7 | E AE U
F4 XH HAS A8 20| FSLICH

EHA|

1. Ansible HM|0f L= =0l M Ansible QI#IEZ| I E2|0|5 U S XESt= G| AISE CIAER|E AEHYAIR.

H 2 AFSHX| o= o, O] THA[o| M 2tE 2= mhdat CalE2(2t CHE tHA|= Of CIMEE|E 7| EQE
MAMEIL|C}H
ood .

2. Ct3 ot9l CIAEZ|E ZHELIC
HOST_VAR'QL|C}
group_varsL|C}

'Ii 7| X"

3. 22{AH &0 cist 5t CIAE2|S MMt Ansible Vault2 23360 TS HS L CHENE "Ansible
Vault2 ZH X 253,
a. st C|2E{2|E "group_vars/all' 2HSL|C},
b. group vars/all CIHEZ[0|A 2|0|Z0] XHE LT MIYES ‘passwords.yml ZHSLICL
o
| |

c. #Mof met 2= AFEXF 0|5 B! &= o7l H4~-E CHA|SH] E Tt
file.

oF 20| YEHBIL|Ct passwords. yml
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# Credentials for storage system's admin password
eseries password: <PASSWORD>

# Credentials for BeeGFS file nodes
ssh ha user: <USERNAME>
ssh _ha become pass: <PASSWORD>

# Credentials for HA cluster

ha cluster username: <USERNAME>

ha cluster password: <PASSWORD>

ha cluster password shabl2Z2 salt: randomSalt

# Credentials for fencing agents

# OPTION 1: If using APC Power Distribution Units (PDUs) for fencing:
# Credentials for APC PDUs.

apc_username: <USERNAME>

apc_password: <PASSWORD>

# OPTION 2: If using the Redfish APIs provided by the Lenovo XCC (and
other BMCs) for fencing:

# Credentials for XCC/BMC of BeeGFS file nodes

bmc username: <USERNAME>

bmc password: <PASSWORD>

d. A3 ansible-vault encrypt passwords.yml £ HA|X|7t BEAZH SE S E MAEBHL|CE
20t i o 9 B o) et ME S Folshct
JNE I LE SIS 2 QA LB HEE = 7S MelgLCH

1. 'host_vars/'0| A CI I-H O 0|£0] '<HOSTNAME>.ymI'?l Zt BeeGFS It = =0f CH$ oS aHEL|CE,
BeeGFS 22{AH IP Y SAE 0|50 Chsl g SEIX0|| ti?t M2 = 242 B2 ZLb= 20| EELICL

XZ0l= ot == QIE{H|0|A 0] F0] of7|of| LIZE 22t LX[SL|CHO|: ib0 K= ibs1f0). 0212t AtEX} 2|
O|E2 off FHEI JAFLICH4EA: 2= T 20| HEY F4= gLt
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ansible host: “<MANAGEMENT IP>"

eseries ipoib interfaces:
addresses.
- name: ilb
address: 100.127.100.
- name: 1i4b
address: 100.127.100.

# Used to configure BeeGFS cluster IP

<NUMBER FROM HOSTNAME>/16

<NUMBER FROM HOSTNAME>/16

beegfs ha cluster node ips:

- <MANAGEMENT IP>

- <ilb BEEGFS_ CLUSTER IP>
- <i4b BEEGFS CLUSTER IP>
# NVMe over InfiniBand storage communication protocol information
# For odd numbered file nodes (i.e., h01l, h03, ..):

eseries nvme ib interfaces:

- name: ila

address: 192.168.1.10/24

configure: true

- name: i2a

address: 192.168.3.10/24

configure: true

- name: 1i3a

address: 192.168.5.10/24

configure: true

- name: ida

address: 192.168.7.10/24

configure: true

# For even numbered file nodes (i.e., h02, h04, ..):

# NVMe over InfiniBand storage communication protocol information

eseries nvme ib interfaces:

- name: ila

address: 192.168.2.10/24

configure: true

- name: i2a

address: 192.168.4.10/24

configure: true

- name: 1i3a

address: 192.168.6.10/24

configure: true

- name: i4da

address: 192.168.8.10/24

configure: true

BeeGFS Z2{AEKE o|0|

=et B2, NVMe/IBOf| A EE|= 22 AH IP 8L IPE Z&5t0]
()  ==o= 2ME P FAE FIISPALL WA H0| 22IAEIS BX/8o} BHLICH 0f2)
AbtO| HEs| MBE|T 2 AH KeS Wootx =S o] o] WRBLIC

-
ot

HE



dlo

2. 'host_vars/'0f| Al '<HOSTNAME>.ymI'0|2}= 0| §2| Z BeeGFS 25 . =0f CHgt MU S MMstn Cf
Ligoz mMaL|ct.

Aol WAR BLES AE2|X| B 0| Z0f| L3 LISS Ui ) S3] Zofsfof hLict.

(=]

2} S5 =E0f oo stLtol oS Yystn & HEER] F oLt "<management_ip>"E X|FgfLIC
(LEHOZ A).

eseries system name: <STORAGE ARRAY NAME>
eseries system api url: https://<MANAGEMENT IP>:8443/devmgr/v2/
eseries initiator protocol: nvme ib
# For odd numbered block nodes (i.e., a0l, a03, ..):
eseries controller nvme ib port:
controller a:
- 192.168.1.101
- 192.168.2.101
- 192.168.1.100
- 192.168.2.100
controller Db:

- 192.168.3.101
- 192.168.4.101
- 192.168.3.100

- 192.168.4.100
# For even numbered block nodes (i.e., a02, a04, ..):
eseries controller nvme ib port:
controller a:

- 192.168.5.101
- 192.168.6.101
- 192.168.5.100
- 192.168.6.100
controller Db:
- 192.168.7.101
- 192.168.8.101
- 192.168.7.100
- 192.168.8.100

3t 2E M 8l S5 20| MEE|0{of 3t= B E FolRLICH

JE0] si{est= I 0|E2E group_vars OF2HOf| /= SAE 0| 3SE 142 Holg & YSLICH o|F A stH

o2 /IKIOM S5 70| BHFE| K| QAELICE

x|
SAEE =049 a5 /US = ACH HEFY AI AnS|bIe8 T M =9 #Aof met EF S AEH HER=
H-E MEHSIL|CE (O TEl0f| CHet ZhMet LHE2 & Ansible 2 1% HZESHIAR "Ha AFE"EZX)

SAE O OF X[F2 o] Zxte| Opx|2S 23l M-8l = &l Ansible QI E2| mtAoff Fo|ELICt.
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oHA|
AnsiblediM= 2E SAEN MY PS5l IECE Mol = JUSLICL OS2 LHER=E
group_vars/all.yml It S oHEL|C}

ansible python interpreter: /usr/bin/python3
beegfs ha ntp server pools: # Modify the NTP server addressess if
desired.

- "pool 0O.pool.ntp.org iburst maxsources 3"

- "pool 1l.pool.ntp.org iburst maxsources 3"

4TH: 2E ot 20| HE8Y 743 YLt

I =0 ZF M2 ha_cluster2t= IE0| Do ELICH O] MMO| £IA|0f| A= group_vars/ha_cluster.yml It 0|
Lot 0{0f Of: -_r“é?% ZhAdgtL| O},

|
1. MY g 2JofA I =2 'SUDO' AFEXLE ALY Y= E E§ste] 7| 2ats MolgLIc),

### ha cluster Ansible group inventory file.
# Place all default/common variables for BeeGFS HA cluster resources

below.
### Cluster node defaults
ansible ssh user: {{ ssh ha user }}

ansible become password: {{ ssh ha become pass }}
eseries ipoib default hook templates:

- 99-multihoming.j2 # This is required for single subnet
deployments, where static IPs containing multiple IB ports are in the
same IPoIB subnet. i.e: cluster IPs, multirail, single subnet, etc.
# If the following options are specified, then Ansible will
automatically reboot nodes when necessary for changes to take effect:
eseries common allow host reboot: true
eseries common reboot test command: "! systemctl status
eseries nvme ib.service || systemctl --state=exited | grep
eseries nvme ib.service"
eseries ib opensm options:

virt enabled: "2"

virt max ports in process: "QO"

@ 7} 0|0| }= root AL ansible ssh user HRO| 2t E Makstn S2|0|58 AL
M2 X|8e --ask-become-pass 4‘— USLICH ansible become password.

2. "o wal 17tEH(HA) 22AE2| 0|§2 745t 2{AH L SME I8 AA8XIE XIFeLICh

M IP £ K™ HAE £+Hst= R 712 "begfs_ha_mgmtd_floating_ip"= IH[0| ESHOF BLICE LISOf|
BeeGFS 2| 2|AA I F0] CHsl Aot 2t A X|sHof SL|CE.
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"begfs_ha_alert_email_list"E AFE35t0{ 22{AE O[HIE Clist Z1E £4E e-HY S StLt O] & K- EL|Ct.

### Cluster information

beegfs ha firewall configure: True

eseries beegfs ha disable selinux: True

eseries selinux state: disabled

# The following variables should be adjusted depending on the desired

configuration:

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

beegfs ha cluster username: "{{ ha cluster username }}" # Parameter for

BeeGFS HA cluster username in the passwords file.
beegfs ha cluster password: "{{ ha cluster password }}" # Parameter for
BeeGFS HA cluster username's password in the passwords file.
beegfs ha cluster password shab5l2 salt: "{{
ha cluster password sha5l2 salt }}" # Parameter for BeeGFS HA cluster
username's password salt in the passwords file.
beegfs ha mgmtd floating ip: 100.127.101.0 # BeeGFS management
service IP address.
# Email Alerts Configuration
beegfs ha enable alerts: True
beegfs ha alert email list: ["emaillexample.com"] # E-mail recipient
list for notifications when BeeGFS HA resources change or fail. Often a
distribution list for the team responsible for managing the cluster.
beegfs ha alert conf ha group options:

mydomain: “example.com”
# The mydomain parameter specifies the local internet domain name. This
is optional when the cluster nodes have fully qualified hostnames (i.e.
host.example.com) .
# Adjusting the following parameters is optional:
beegfs ha alert timestamp format: "%Y-%m-%d %H:%M:%S.3N" #%H:3%M:%S.5%N
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

SEE AME 20|X|2t BeeGFS IHY A|AHIS THU HA 22{AF O|4CR &&sH= E2
@ "begfs_ha_mgmtd_floating_ip"7t ZRELICL. 0|F HA 22 AE = F7t BeeGFS 22| AH|A
210 HE|1 K Huf S2AHM MSSt=s 22| MH|AE 7127|258 HE L

3. HA Of0|MES 7L (RS B 2
TABILICH) Tk Eol M s Lubsiol HA of
Mttt

—

XS AL "Red Hat High Availability 22{AE0A HAS
o|H

O HHAIO M= THE AtEoll RS AIL.


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/9/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-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_configuring-fencing-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_configuring-fencing-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_configuring-fencing-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_configuring-fencing-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_configuring-fencing-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_configuring-fencing-configuring-and-managing-high-availability-clusters
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### Fencing configuration:
# OPTION 1: To enable fencing using APC Power Distribution Units
(PDUS) :
beegfs ha fencing agents:
fence apc:
- ipaddr: <PDU IP ADDRESS>
login: "{{ apc_username }}" # Parameter for APC PDU username 1in
the passwords file.
passwd: "{{ apc password }}" # Parameter for APC PDU password in
the passwords file.
pcmk host map:
"<HOSTNAME>:<PDU PORT>, <PDU PORT>; <HOSTNAME>:<PDU PORT>,<PDU PORT>"
# OPTION 2: To enable fencing using the Redfish APIs provided by the
Lenovo XCC (and other BMCs) :
redfish: &redfish
username: "{{ bmc username }}" # Parameter for XCC/BMC username in
the passwords file.
password: "{{ bmc password }}" # Parameter for XCC/BMC password in
the passwords file.
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
# For details on configuring other fencing agents see
https://access.redhat.com/documentation/en-
us/red hat enterprise linux/9/html/configuring and managing high avai
lability clusters/assembly configuring-fencing-configuring-and-
managing-high-availability-clusters.

4. Linux OSOIM HEEl= 5 2FS 2oLt

I_ o —1d OI-
E"'%f 2 USLICE m2tA of2{3t M AFet2 BeeGFS HE0| L X[t 7| 2H o2 H™E|0] /UK
AFEX7E IR A| AR HEE F'E0ll tisl & == ASLICE
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als A

g5 ZHE ggsiota{E LES XFHA L.

53



54

### Performance Configuration:
beegfs ha enable performance tuning: True

(MEH AtSH) QO] 2t Linux OSOIM M5 =™ o7 HaE T™S & EL|Ct
ZHe = A= A8 7ttt T D7 Ha2| MA| == 2 0| A BeeGFS HA G gte| d5 5 7|2 MHS
KR SHALA IQ "E- Senes BeeGFS GitHub Afol E" 0| MAUQ| SHAHN U= RE LE = JE LEo| I

- 28 LBt O L E 7t MM 200GB/HDR &2 5 835t2{™ NVIDIA Open Fabrics Enterprise

Distribution(MLNX_OFED)2| OpenSM(Open Subnet Manager) I7|X| £ A5t A|2. LIEEl MLNX_OFED
HAS "I == Q7 AFSH HE OpenSM IHF| X2} SHH| M ZEILICH AnsibleS AFRSH B I} X|SIE| X[ B
DE i =0 MLNX_OFED S2}0|t{E AX|sof ShLiC}.

a. group_vars/ha_cluster.yml0il Ct& Df2t0[EE LHSL|ICHE QO o2t 7| X| =F).

### OpenSM package and configuration information
eseries ib opensm options:
virt enabled: "2"

virt max ports in process: "QO"

=2|H InfiniBand ZE AHXIE 7|2 PCle C|HIO| A0 Y2 AH| OHESIEZ 'udev' HAIS A TILICE
udev 7#l2 BeeGFS It L E 2 AFRE[= ZH A E21E2| PCle EEZX|0f| XR3HOF EFL|C}.

HdEE o = =0f th3ll Ch= 242 AFS LI


https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4/defaults/main.yml
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4/defaults/main.yml
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4/defaults/main.yml

### Ensure Consistent Logical IB Port Numbering
# OPTION 1: Lenovo SR665 V3 PCIe address-to-logical IB port mapping:
eseries ipoib udev rules:

"0000:01:00.0": ila

"0000:01:00.1": ilb

"0000:41:00.0": i2a

"0000:41:00.1": i2b

"0000:81:00.0": i3a

"0000:81:00.1": i3Db

"0000:21:00.0": ida

"0000:a21:00.1": i4db

# OPTION 2: Lenovo SR665 PCIe address-to-logical IB port mapping:
eseries ipoib udev rules:

"0000:41:00.0": ila

"0000:41:00.1": ilb

"0000:01:00.0": i2a

"0000:01:00.1": i2b

"0000:a21:00.0": i3a

"0000:21:00.1": i3Db

"0000:81:00.0": i4da

"0000:81:00.1": i4db

8. (MEH ALE) HIEHH|O|E] CHA MEH L2[FS YC|o|EBHLCY.

beegfs ha beegfs meta conf ha group options:
tuneTargetChooser: randomrobin

S HAENME YutMoZ M5 HIX|OIZ S0 H|AE ItAU0| ZE BeeGFS AE2|X| CHA|
DEH| BAE|EE 17| o "HHEH Z81"0| AFEE|JSLICHH X0 S 2/t mﬂﬂ e

@ BeeGFS AIO|E &) "BeeGFS A|AHIS HIX[OFUSIL|ICHE SEILICH AX| 2HHIA
AF2SHH 52 HSO| CHAO| £2 HSo| SHHLHMEA AR £ JAESLICH 7|E 'FEELQ| !
U2 ALE5H7|2t SHH ALE 7tst EE A2 S22t SA|0 43 52 M3st= 2o 2
LIEFSHESLICE.

50H: 38 25 L E0f the 2M S "ot
=58 LEo| IR/ #42 eseries_storage_systemsZh= IE00 2| =0 JELICE O MMo| EHA0 M =
group_vars/eseries_storage_systems.yml It 0| E5HE|0{0F SH= 1A S ZFASLICE
oA
1. Ansible HZS EAE HFsID A|AH AT E HZ6HH SSL QB ME 2QUs{oF H=X| HEE XI™HFLICE

(YEHOZ Ansible2 SSHE AFE6H0| 22| gﬁéoﬂ Oi":'opﬁl':'f =5 LEE MEE|= NetApp E-Series
AEZ|X| A|AHIS| AR 2E2 EM0| RESTAPIE AEEILICH) THY oh 9of 22 F7tetct.
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https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html

### eseries storage systems Ansible group inventory file.

# Place all default/common variables for NetApp E-Series Storage Systems
here:

ansible connection: local

eseries system password: {{ eseries password }} # Parameter for E-Series
storage array password in the passwords file.

eseries validate certs: false

Aol 452 EFoY| 28l o 25 =0 sl LIFE HT S XLt Vs 27AR

ol M Bl IS CH22EBILICH "NetApp Support AO|E". 592 ¢ T8|0| =8t7L} Ansible B0 ==2)
'packages/' C|HE2|0| =7t L3, AnsibleS AFE5H0] & 12|0| =52{™ "eseries_storage_systems.yml"0i|
CHe i H~E =deiL(ct

# Firmware, NVSRAM, and Drive Firmware (modify the filenames as needed) :
eseries firmware firmware: "packages/RCB 11.80GA 6000 64ccOee3.dlp"
eseries firmware nvsram: "packages/N6000-880834-D08.dlp"

3. Ol 25 =0f X2 E2t0|E0f AF8T 4= U= X[ EEI0|E HYOE "NetApp Support AFO|E

4.
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"TH22E5H0 AL L 522 Y20| =51t Ansible H[0] l==9| LI E2|0f| ZetAIZI THE AnsibleS
AtE3to] f2i|0[=E3tH off BHS D7 HaE X2 4 USLIC packages/
eseries storage systems.yml.

eseries drive firmware firmware list:
- "packages/<FILENAME>.dlp"

eseries drive firmware upgrade drives online: true

eseries_drive_firmware_upgrade_drives_online= "false"Z2 A&SIH & 12(|0|E £ 7}
WatX|X|2t BeeGFS7t #HE|7| Mol|l= Y o~ §ISLICE Ol B2 S8 Z20H QF[E

@ 2XI5H7| I8 Za20|= Mol =E2to|=0f| Cigt 2= I/OE SXISHEE 67| HEQLICE S&S
TM5E7| Mof| 22t E2t0|H Yo F|0|=EE +Adst= 20| NG| wEX| 2 LIS 2X|7t
2SR A= A 0] g2 "E"o R MHSt= A0l ESLICL

L

Ax{sfolz 22 P4S CHn Zo| HFBLICH

or
o

# Global Configuration Defaults

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.


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

o. Z|Xo| 2F Z=H|X'd 3 SES 2lol LHS oo H4-E AIFELIC
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# Storage Provisioning Defaults

eseries volume size unit: pct

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

eseries storage pool usable drives:

19980, 99823,9981.,99822,9932,99321,9983,99820,9984,998189,9985, 99818, 9986,
99:17,99:17, 99:16, 99:8,99:15,99:9,99:14,99:10),99:13, 99:11, 9912

'eseries_storage_pool_usable_drives’0f| X|HEl /2 NetApp EF600 25 = =0Tt o & =|H
(D)  celo/=rt M 28 250 YeE = £ME RofILICH 0] £22 Ef 2t 1E0| thet elSo]
BHol= =2to|E *'2ol| ZSSHA 24HElLICE

BeeGFS 7+ 20| L3t Ansible QIHIEE|S Ho|gtL|C}

Qdt Ansible QIHIEE| 1 XE MO|st & BeeGFS IHQY A|AEIO| Zt 1M QA0 CHSE LM S
X o|3HL|C}.
o

olzfet 5 X|H2 J"-PEI MIEIC|OE] 3 AER|X| MH|AS Zotol 7|2 18 Q42 T4 It A|AH, H|EHHO]E

N AER[X] MH|AS Eooh= & Bl 1 @4, M | AE2|X] ME 7Y QA2 O|R0{T MU A|ARS
TESHE HHEE EO1 SLiot.

Of EHAl0f M=

T M| BeeGFS It A|AHIO| @71 AEHS EESHEE NetApp BeeGFS 74 48 714st= O
ABE £ Qe BE Ui LY T2HS Hof 7| [t ALt

Of M1 —‘.’—ﬁ MMM ER0o el ZFsHH 15E BeeGFS MY A|ARS LIEH= QIHIERIS

(D ALt £9], AE2[X| HIEQIZO) ol 2t 25 = MY =5 LIEH = Ansible A E 0§11t
Hot= IP 4 K™ AF|0FS AHES10] BeeGFS I L E 3 20| EQ| 40 SHA| =3t &
UAEE LI,

12H7: Ansible QIHIE 2| Tt S OHELICE

|

1. M 'inventory.yml' Tt S OHE CIS, ’1'9.01| [}2} 'eseries_storage systems' Of2H0f| S?AE SAEE OiX|5HO]
Z9o| £ L EE LIEPHLICE 0|5 host_VAR/<filename>.ymlOf| At2E|= O|E 2t Y X|HOF BfL|Ct,
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netapp 01:
netapp 02:
netapp 03:
netapp 04:
netapp 05:
netapp 06:
# Ansible group representing all file nodes:
ha cluster:
children:

Ch2 MMM = 2HAHOM A BeeGFS MH|AE LIEH = "ha_cluster” Of2H0f| Ansible &S F7t=
AHMSHL|C}.
ood

2G| 22|, HIEtHIO|E 3 AEE|X] 1 Q40 tist AIHER| S FERILICH

SSAH EE 7|2 74 220M A HY 714 24= HEIH|O|E 8! AEE|X| Mu|AL} 8l7H BeeGFS 22| AH|AS
Zotoljof gfLICt.

ChA|
1. inventory.ymI®| Al ha_cluster:Children OF2H0f| C}S OH7H H4-E 24T

# beegfs 01/beegfs 02 HA Pair (mgmt/meta/storage building block):
mgmt:
hosts:
beegfs 01:
beegfs 02:
meta 01:
hosts:
beegfs 01:
beegfs 02:
stor 01:
hosts:
beegfs 01:
beegfs 02:
meta 02:
hosts:
beegfs 01:
beegfs 02:
stor 02:

58



hosts:

beegfs 01:
beegfs 02:

meta 03:
hosts:

beegfs 01:
beegfs 02:

stor 03:
hosts:

beegfs 01:
beegfs 02:

meta 04:
hosts:

beegfs 01:
beegfs 02:

stor 04:
hosts:

beegfs 01:
beegfs 02:

meta 05:
hosts:

beegfs 02:
beegfs 01:

stor 05:

hosts:

beegfs 02:
beegfs 01:

meta 06:
hosts:

beegfs 02:
beegfs 01:

stor 06:
hosts:

beegfs 02:
beegfs 01:

meta 07:
hosts:

beegfs 02:
beegfs 01:

stor 07:
hosts:

beegfs 02:
beegfs 01:

meta 08:
hosts:

beegfs 02:
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2.

beegfs 01:
stor 08:
hosts:

beegfs 02:

beegfs 01:

'group_vars/mgmt.yml' It S M50 CHS S EZehetL(Ct.

# mgmt - BeeGFS HA Management Resource Group

# OPTIONAL: Override default BeeGFS management configuration:

# beegfs ha beegfs mgmtd conf resource group options:
# <beegfs-mgmt.conf:key>:<beegfs-mgmt.conf:value>
floating ips:
- ilb: 100.127.101.0/16
- i2b: 100.127.102.0/16
beegfs service: management
beegfs targets:
netapp 01:
eseries storage pool configuration:
- name: beegfs ml m2 m5 mé6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 1

owning controller: A

3. group_vars/ Ol2{0f| M C}2 BIZEIS AR3I0] META_082 £ Xt2d 12 META_010]| CHSt
ol
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# meta 0X - BeeGFS HA Metadata Resource Group
beegfs ha beegfs meta conf resource group options:
connMetaPortTCP: <PORT>
connMetaPortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET> # Example:
— <SECONDARY PORT:IP/SUBNET>
metadata

1i10:192.168.120.1/16

beegfs service:
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
<STORAGE POOL>
raid level:

- name:
raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
21.25 # SEE NOTE BELOW!
<OWNING CONTROLLER>

- size:
owning controller:

2EE 37|=

= siChstH
= =2oH

A *EEW =2\
TZH[XMES {8 &
EF600 0f2f|0] &71")E S=RL|Ch *EEIIl

ORI

FEX O 8

-E— IEF'E o*)°| “—'.*E%E XM E LTt SSD 2H

L =

LIC}. M AE2[X] E9 EHIEH11|0|E1
Celo|EE AME2E il Beegfs M1_m2_M5_M62| &

SLICHXEAMIBE LY
'begfs m1_m2_m5_m6' T 2| AMH|AE 2l
=20f| CisH 1.92TB = 3.84TB

290 XX

o — oL

) "NetApp

ol 22 21, 25% XSt 7.65TB

C2lojEel 2 0] 2+ 22.252 AHSt11, 15.3TB EEfOIEQI 0| Z+2 23.752 AH™TL|Ct.
o TE a5 IP NUMAQZY SELE AEEX| 2 29 HEER
O|SLICt
meta_01.yml 8015 i1b:100.127.1 O netapp_015 Beegfs m1_ A
01.1/16 HZESHMAI2 m2_m5 m6
i2b:100.127.1
02.1/16
meta_02.yml 8025 i2b:100.127.1 0O netapp_ 015 Beegfs_m1_ B
02.2/16 EZXSHMAI2  m2_m5 m6
i1b:100.127.1
01.2/16
meta_03.yml 8035 i3b:100.127.1 1 netapp_025 Beegfs_m3_ A
01.3/16 HESHMAI2  M4_M7_M8
i4b:100.127.1
02.3/16
meta_04.yml 8045 i4b:100.127.1 1 netapp 025 Beegfs_ m3_ B
02.4/16 AXSIMAI2 M4_M7_M8
i3b:100.127.1
01.4/16
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4. group_vars/ Ot2{{of| A C}
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meta_05.yml

meta_06.yml

meta_07.yml

META_08.2

8055

8065

8075

8085

o HIZzI2
[= I == R N — ]

i1b:100.127.1
01.5/16
i2b:100.127.1
02.5/16

i2b:100.127.1
02.6/16
i1b:100.127.1
01.6/16

i3b:100.127.1
01.7/16
i4b:100.127.1
02.7/16

i4b:100.127.1
02.8/16
i3b:100.127.1
01.8/16

NUMA &<

# stor 0X - BeeGFS HA Storage Resource

Groupbeegfs ha beegfs
connStoragePortTCP:
connStoragePortUDP:
tuneBindToNumaZone:

floating ips:

— <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service:
beegfs targets:
<BLOCK NODE>:

<PORT>
<PORT>

storage

<NUMA ZONE>

eseries storage pool configuration:

name:

<STORAGE POOL>

raid level: raid6

criteria drive count:

10

common volume configuration:

segment size kb: 512

- size:

- size:

CONTROLLER>

=22 LE

== —_—
netapp_ 015

EESHMAIR

netapp_ 015
EXSHAAL

netapp 02
XA L

netapp_ 025
XA

volumes:

21.50 # See note below!
<OWNING CONTROLLER>
21.50

AEZX| E

Beegfs m1_
m2_m5_m6

Beegfs_m1_
m2_m5_m6

Beegfs m3_
M4_M7_M8

Beegfs m3_
M4_M7_M8

A28 'tor 08'2 EdH 2|AA TIE tor 010 CHEH IHUS
A x=3 O|E=|'c'>'|'|__||:|-_

HA=2 H—Td

storage conf resource group options:

29 HES?

A

B

A

B

ate cf

—

glo

owning controller:

owning controller: <OWNING

|= 2E2|X| 2 QY ZZH|[XE H|E".



o
O[S LIt

STOR_01.CH
b
STOR_02.2
STOR_03.2
STOR_04.yml
STOR_05.2
STOR_06.CH
7Ct>l

STOR 07.¥

STOR_08.2

8013

8023

8033

8043

8053

8063

8073

8083

i1b:100.127.1
03.1/16
i2b:100.127.1
04.1/16

i2b:100.127.1
04.2/16
i1b:100.127.1
03.2/16

i3b:100.127.1
03.3/16
i4b:100.127.1
04.3/16

i4b:100.127.1
04.4/16
i3b:100.127.1
03.4/16

i1b:100.127.1
03.5/16
i2b:100.127.1
04.5/16

i2b:100.127.1
04.6/16
i1b:100.127.1
03.6/16

i3b:100.127.1
03.7/16
i4b:100.127.1
04.7/16

i4b:100.127.1
04.8/16
i3b:100.127.1
03.8/16

NUMA &<

=22 LE

== —_—
netapp_ 015

EESHMAIR

netapp_ 015
EXSHAAL

netapp 02
EXSHAA L

netapp_ 025
XA

netapp 015
XA

netapp_ 015
RSN L

netapp 02
EXSHAA L

netapp_ 025
XA

AEZX| E

Beegfs_s1_s
2

Beegfs s1 s
2

Beegfs S3 S

4

Beegfs S3_ S

4

Beegfs S5 S
6

Beegfs S5 S
6

Beegfs S7 s
8

Beegfs S7_s
8

3EHA|: HIEHHOIE + AE2|X| 714 240 Cist AHEEZ|S FERLCH

CtZ EtAI0 M= BeeGFS HIEITO[E + 2AEE2|X| 71 2401 it Ansible QIHIEZ|E AHEHots LESE

ChA
1. 'inventory.yml'OflA| 7|Z= &4 ofzfof| C+S mi2t0|HE LAELICE

meta 09:

hosts:
beegfs 03:
beegfs 04:

stor 09:



hosts:
beegfs 03:
beegfs 04:
meta 10:
hosts:
beegfs 03:
beegfs 04:
stor 10:
hosts:
beegfs 03:
beegfs 04:
meta 11:
hosts:
beegfs 03:
beegfs 04:
stor 11:
hosts:
beegfs 03:
beegfs 04:
meta 12:
hosts:
beegfs 03:
beegfs 04:
stor 12:
hosts:
beegfs 03:
beegfs 04:
meta 13:
hosts:
beegfs 04:
beegfs 03:
stor 13:
hosts:
beegfs 04:
beegfs 03:
meta 14:
hosts:
beegfs 04:
beegfs 03:
stor 14:
hosts:
beegfs 04:
beegfs 03:
meta 15:
hosts:
beegfs 04:
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beegfs 03:
stor 15:
hosts:
beegfs 04:
beegfs 03:
meta 16:
hosts:
beegfs 04:
beegfs 03:
stor 16:
hosts:
beegfs 04:
beegfs 03:

2. group_vars/ Ol2{l0fl M C2 EIZ3IS A0 META 162 Sl A1l 15 META 09 It S THE 1S oM 2
BZSHY 2f MH|AS| X2| HAIX} 242 =Lt

# meta 0OX - BeeGFS HA Metadata Resource Group
beegfs ha beegfs meta conf resource group options:
connMetaPortTCP: <PORT>
connMetaPortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: metadata
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 21.5 # SEE NOTE BELOW!
owning controller: <OWNING CONTROLLER>

() stz s g xR "AREE AE2IX B o Z2u/HY HE",



3. group_vars/ Of2HOf| A Ct2 HIZSIS ARSI 'tor_16'S £l 2|AA 15 tor_090] CHet It S THE Cf
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o
O[S LIt

META_09.CH
PN|

META_10.2

meta_11.yml

META_12.2

META_13.2

meta_14.yml

META_15.&

meta_16.yml

8015

8025

8035

8045

8055

8065

8075

8085

i1b:100.127.1
01.9/16
i2b:100.127.1
02.9/16

i2b:100.127.1
02.10/16
i1b:100.127.1
01.10/16

i3b:100.127.1
01.11/16
i4b:100.127.1
02.11/16

i4b:100.127.1
02.12/16
i3b:100.127.1
01.12/16

i1b:100.127.1
01.13/16
i2b:100.127.1
02.13/16

i2b:100.127.1
02.14 /16
i1b:100.127.1
01.14/16

i3b:100.127.1
01.15/16
i4b:100.127.1
02.15/16

i4b:100.127.1
02.16 /16
i3b:100.127.1
01.16/16

OIRIE HZSHo 2f M| A9 Xt2| EAIX} S &

NUMA &<

=g ct.

=22 LE

== —_
netapp_03E

HZSHUAIR

netapp_03E5
EXSHAAL

netapp 045
ARBHIA|Q

netapp_04E
EXSHAR

netapp_03E
XA

netapp_03E
RSN L

netapp 045
EXSHAA L

netapp_ 045
XA

AERR =

Beegfs m9_
M10_M13_M
14

Beegfs m9
M10_M13_M
14

Beegfs_M11_
M12_M15_M
16

Beegfs M11_
M12_M15_M
16

Beegfs m9
M10_M13_M
14

Beegfs m9
M10_M13_M
14

Beegfs_M11_
M12_M15_M
16

Beegfs M11_
M12_M15_ M
16

glo



# stor 0X - BeeGFS HA Storage Resource Group

beegfs ha beegfs storage conf resource group options:
<PORT>

<PORT>

<NUMA ZONE>

connStoragePortTCP:

connStoragePortUDP:

tuneBindToNumaZone:
floating ips:

- <PREFERRED

- <SECONDARY
beegfs service:

PORT:IP/SUBNET>
PORT:IP/SUBNET>

storage
beegfs targets:

<BLOCK NODE>:

eseries storage pool configuration:

<STORAGE POOL>
raid level: raidé

— name:

10

common volume configuration:

criteria drive count:
segment size kb: 512 volumes:

- size: 21.50 # See note below!
owning controller: <OWNING CONTROLLER>

- size: 21.50 owning controller: <OWNING
CONTROLLER>
() sez stz 27/2 2oip tes AxsR. HEEE AS2X| B o8 Z2u|xY /8"
o ZE 73 IP NUMAGEY SEELE AEEXE AR HEEH
O| S LIt
STOR_09.C 8013 i1b:100.127.1 0 netapp_03S Beegfs_S9_S A
A 03.9/16 AxsHMAI2 10
i2b:100.127.1
04.9/16
STOR_10.¢ 8023 i2b:100.127.1 0O netapp 035 Beegfs S9_S B
04.10/ 16 AxstMAl2 10
i1b:100.127.1
03.10/16
STOR 11.2 8033 i3b:100.127.1 1 netapp_04S Beegfs_s11_ A
03.11/16 EHESHIAL  s12
i4b:100.127.1
04.11/16
STOR_12.¢ 8043 i4b:100.127.1 1 netapp_04S Beegfs_s11_ B
04.12/16 AXSHUAIR 512
i3b:100.127.1
03.12/16
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o xzE RS IP NUMAZY S5 LE AERX| E L7 HEEY

O|SLICt

STOR_13.¢ 8053 i1b:100.127.1 0 netapp_03S Beegfs_S13_ A
03.13/16 EXSHAMAR  s14
i2b:100.127.1
04.13/16

STOR 14.2 8063 i2b:100.127.1 0 netapp_ 035 Beegfs_S13_ B
04.14 /16 EXSHAMAL  s14
i1b:100.127.1
03.14/16

STOR_15.&¢ 8073 i3b:100.127.1 1 netapp_ 045 Beegfs_s15_ A
03.15/16 RSN S16
i4b:100.127.1
04.15/16

STOR_16.2¢ 8083 i4b:100.127.1 1 netapp_04S Beegfs_s15_ B
04.16/ 16 EXSHAMAI2  S16
i3b:100.127.1
03.16/16

CHS tHAIO| M= BeeGFS AE2|X| HE 714 240 CHst Ansible QIHIER|E M™M= WHg MEEL|C
HIEIH|O|E| + AE2|X|0f| CHEE NS MAMSH= 2Tt AEZ|X| M8 1M E20| Cst 1S MHSH= 29| FE
Xto|®2 2= HEIH|O|E] 2|AA TFO| Mete|1 ZF AER|X| Z0i| CHol "criteria_drive_count"E 100 122
HASH= 4Lt
THA|

1. 'inventory.yml'0i|A] 7|& M7 ofz{o]| CtS mi2t0|E & L=RLICH
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# beegfs 05/beegfs 06 HA Pair (storage only building block):
stor 17:
hosts:
beegfs 05:
beegfs 06:
stor 18:
hosts:
beegfs 05:
beegfs 06:
stor 19:
hosts:
beegfs 05:
beegfs 06:
stor 20:
hosts:
beegfs 05:
beegfs 06:
stor 21:
hosts:
beegfs 06:
beegfs 05:
stor 22:
hosts:
beegfs 06:
beegfs 05:
stor 23:
hosts:
beegfs 06:
beegfs 05:
stor 24:
hosts:
beegfs 06:
beegfs 05:

2. group_vars/ OF2HOl| A Ct2 HIESIZ AFESI0 'tor 24'E E8lf 2|AA 05 tor_170]| Cist IHAS OHE S

OIRIE =0t 2f MH|A9| Xi2| EA|R} 242 YHRLICH



# stor 0X - BeeGFS HA Storage Resource Group

beegfs ha beegfs storage conf resource group options:
connStoragePortTCP:
connStoragePortUDP:
tuneBindToNumazZone:

floating ips:
- <PREFERRED
- <SECONDARY
beegfs service:
beegfs targets:
<BLOCK NODE>:

<PORT>
<PORT>

PORT:IP/SUBNET>
PORT:IP/SUBNET>
storage

<NUMA ZONE>

eseries storage pool configuration:

— name:

<STORAGE POOL>

raid level: raidé

criteria drive count:

12

common volume configuration:

segment size kb: 512

volumes:

- size:

21.50 # See note below!

owning controller: <OWNING CONTROLLER>

- size:

21.50

owning controller: <OWNING CONTROLLER>

©

ARE 2t}

jiixe]] TE
o|SLICt

STOR 17.8 8013
STOR_18.2 8023
STOR 19.C 8033
7C<>I

STOR_20.2 8043

70
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a7

HHA LSS

i1b:100.127.1
03.17 /16
i2b:100.127.1
04.17/16

i2b:100.127.1
04.18/16
i1b:100.127.1
03.18/16

i3b:100.127.1
03.19/16
i4b:100.127.1
04.19/16

i4b:100.127.1
04.20/16
i3b:100.127.1
03.20/16

XM R, "HEE = AEEX| & 2B Z=H|X'd H|E".

NUMA €4

SEELL

netapp_ 055
EXSHAAL

netapp_055
XA

netapp_06E
HESHIAIR

netapp_06E
XA L

AEEX| E
Beegfs S17_
s18

Beegfs S17_
s18

Beegfs S19
S20

Beegfs S19
S20

Aq HEESH

A



ot ZE QS IP
O| S LIt

STOR_21.C§ 8053 i1b:100.127.1
A 03.21/16
i2b:100.127.1

04.21/16

i2b:100.127.1
04.22/16
i1b:100.127.1
03.22/16

i3b:100.127.1
03.23/16
i4b:100.127.1
04.23/16

i4b:100.127.1
04.24 /16
i3b:100.127.1
03.24/16

STOR_22.2 8063

STOR 23.2 8073

STOR 24.¢4 8083

BeeGFS &

4 HiE gl t2lofls
AN OF TH| AL S ASt= SEZE &=

DE 0| o Playbookoil Zote = AR FE

AFESHH THALE 7ttt S2)0|5 3 2t 2
Bt o= JASLICH XA[et LHE2 &

date == t3 o3t gl DE0| ISHEl Ansible ZallMo| UH
NetApp E-Series Ansible ZHMOf|A =2 CHst A

()  2mS BeaEE Aol ues s BAE
X

TEotX| g o o

il BeeGFSE 1=

THA|

1. M2 'Z20[8.ymI' I}Y S HHstu L1328 &

# BeeGFS HA
- hosts:
gather facts: false

collections:

- netapp eseries.santricity

tasks:
- name:
import role:
name:
- hosts: all

AnsibleO| A&lslof

[=13
=

(High Availability)
eseries storage systems

NUMA &<

3%5

EI
==

3t AlAE|
7

jt1EI7|)
Alg no] ol-ul

L.

=22 LE

== +-——

netapp_ 055

EESHMAIR

netapp_055

XA

netapp_06S

EXSHAMA 2

netapp_065

EZXSIMAI2

NEQEﬁﬂ}

ol Balst7|7t fe &
I7| XI3He

cluster playbook.

nar santricity management

Configure NetApp E-Series block nodes.

AEZX| E

Beegfs_s21_

S22

Beegfs s21

S22

Beegfs S23

S24

Beegfs S23

S24

H
o

ESHELICH Ans
fHoZ etz o

of&f2| E20|=2

fjo

ible
ot o=

HHEZELICE [h2tA], o|2{gt S2l|0| 52 Crefet

off Ho| HH EA|E Tiebreaker2
244709 oY ==Yt HQBtLCE,
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any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs
pre tasks:
- name:
file nodes.
block:
- name:
failed when: false
changed when: false

raw: python --version

Check if python is installed.

register: python version

- name:
raw:
failed when: false

changed when: false

Check if python3 is installed.
python3 --version

register: python3 version

Ensure a supported version of Python is available on all

l"l)

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)

rhel |centos) sudo

sudo apt install python3 ;;

yum -y install python3 ;;
install python3 ;;

sles) sudo zypper
esac
args:
executable: /bin/bash

register: python3 install

when: python version['
become: true
- name:
raw:
become: true

when: python version['

rc'] != 0 and python3 version['rc']

Create a symbolic link to python from python3.
In -s /usr/bin/python3 /usr/bin/python

rc'] !'= 0

when: inventory hostname not in

groups [beegfs ha ansible storage group]

- name: Verify any provided
fail:

msg:

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

when: 'item not in ["all",
"beegfs ha package",

"beegfs ha configure resource",

tags are supported.

"storage", "beegfs ha",

"beegfs ha configure",

"beegfs ha performance tuning",

"{{ item }} tag is not a supported BeeGFS HA tag. Rerun

0



"beegfs ha backup", "beegfs ha client"]'
loop: "{{ ansible run tags }}"
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: Verify the BeeGFS HA cluster is properly deployed.
ansible.builtin.import role:

name: netapp eseries.beegfs.beegfs ha 7 4

@ 0] E20|80|M = Tt =0 Python 30| AX|=|0] Y=X| &Qlst= & JHX| "pre_tasks"S
IS5t M| 2= Ansible EH 17t X|2IE| =X 2+0IoH_|l:}_

2. BeeGFSE Hi{ &gl ZFH|7} &[H X1 5! Z2{|0|= mpat elH 'Ansible-Playbook' BHE AF3HAIL.

11

= WHHO|M 2= "pre_tasks"E AAlTH LIS HH| BeeGFS #&2 TS| Foi| ALEXt 2ol = HAIX| 7}
HEA|ELCE

CH2 S Mdstol LR M2t B3 48 ZHBLICHORY 1 &%)

ansible-playbook -i inventory.yml playbook.yml --forks 20

Ot HHES| AR forks 7 HEE AFESIY 7|2 X3 £~(5)2 ME2|5HH AnsibleO| HE 2
TNt SAE £E 52[= 20| EELICE (KFMITHLIE 2 S BXSIHUAIR "Z210|5 A3 H|0f

(D ") Z|CHZt B ™2 Ansible M0 =E0|A ALEE £ A= X2 52 | [EFE} CHELICE £12] 2074
0il= CPU 47H(2/E® H20 2= 6146 CPU @ 3.20GH2)7t B4l 74 Ansible 2HES
oM A R}SLICE

Ansible X0 = =2t BeeGFS It 8l £5 = 7t 2% Sl HER 3 g5 27|0f w2t 75 A|lZHo| HEpE &
AL,

BeeGFS 2:2}0|HEE 1 MEHL|Ct
ZEE L= GPU E2f 20| BeeGFS It A|AEIN| MM ABHOf 8= RE SAEQ
BeeGFS Z2I0|HEE AX|[Sta 743l 0F etL|Ct. 0] ZH0j| M= Ansible 3! BeeGFS
ZEMZ ALY = QUEL|C

A
1.

I:I

29t 32, Ansible X0 ==0{| A BeeGFS 22t0|HUEZ Tt = 2t = AE0] thsh 2= Gl= SSH
X

M

'ssh-copy-id <user>@<HOSTNAME_OR_IP>'E & ZstMA|2
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2. 'host_vars/'0| A Ct2 LIS £ 0|£0| '<HOSTNAME>.yml'?! Zf BeeGFS £2}0|Y E0] CHeh It
A2 2tA0| St= SHIE MEZ Xt2| BA|X EIAES MSLICE

o
ra
mun
2

# BeeGFS Client
ansible host: <MANAGEMENT IP>
# OPTIONAL: If you want to use the NetApp E-Series Host Collection’s
IPoIB role to configure InfiniBand interfaces for clients to connect to
BeeGFS file systems:
eseries ipoib interfaces:
— name: <INTERFACE>
address: <IP>/<SUBNET MASK> # Example: 100.127.1.1/16
- name: <INTERFACE>
address: <IP>/<SUBNET MASK>

FHel MBUl =4 XH HAE A5 7155H= 22 2 20| EM F 7He| AEE(X|
IPolB MEUl0]| 2b2f S &= JHO| InfiniBand QIE{H|O|AE A dHOF BfLICt Of7|0f LIZEl 2}

@ BeeGFS A{H| A0 CHdH Of|&| MEUID} HE HRIE ALESH= 2, 2EI0|UEN = ~ 2 HE{0|A
QIE{m|O|A SLtQ ~ o] HelZ A E QIE{H[O| AT Q0{0F 100.127.1.0100.127.99.255
100.128.1.0 "100.128.99.255 &fL|C}.

3. M I 'client_inventory.yml'S BHE CHS M 2|0l CHS o7 H4E =Bt Ct,

# BeeGFS client inventory.
all:
vars:

ansible ssh user: <USER> # This is the user Ansible should use to
connect to each client.

ansible become password: <PASSWORD> # This is the password Ansible
will use for privilege escalation, and requires the ansible ssh user be
root, or have sudo privileges.
The defaults set by the BeeGFS HA role are based on the testing
performed as part of this NetApp Verified Architecture and differ from
the typical BeeGFS client defaults.

ASE At HIAEZ XZStX| OFMA| L. CHAl Ansible VaultE AF2SHYAI2(2] Ansible AH A
(D) #Z) Ansible Vaultz Z8% 9/oet) Ei E201%0| MBS 0f --Ask-when-pass' SH2
rg et

4. 'client_inventory.yml' I} 0| A Beegfs_clients' 15 Ot2H0| BeeGFS 220|HEZ L Ml0f o= RE SAEE
LISt CHS BeeGFS 220|¢E E &S #&6h= ol 223 F71 4 S X[™HELICL
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children:
# Ansible group representing all BeeGFS clients:
beegfs clients:
hosts:
beegfs 01:
beegfs 02:
beegfs 03:
beegfs 04:
beegfs 05:
beegfs 06:
beegfs 07:
beegfs 08:
beegfs 09:
beegfs 10:
vars:
# OPTION 1: If you’re using the NVIDIA OFED drivers and they are
already installed:
eseries ib skip: True # Skip installing inbox drivers when using
the IPoIB role.
beegfs client ofed enable: True
beegfs client ofed include path:
"/usr/src/ofa kernel/default/include"
# OPTION 2: If you’re using inbox IB/RDMA drivers and they are
already installed:
eseries ib skip: True # Skip installing inbox drivers when using
the IPoIB role.
# OPTION 3: If you want to use inbox IB/RDMA drivers and need
them installed/configured.
eseries ib skip: False # Default value.
beegfs client ofed enable: False # Default value.

NVIDIA OFED E2I0|HHE A83t= B2 7t beegfs client ofed include path Linux
() axiofl chet 2812 aic] met A='2 Jkel7|=x Heleiich Mg H8E of BeeGFS
MAZ "ROMA K| 2B ESHIAIS.

5. client_inventory.yml Itoi| O|2| Ho|El VARS| Stttol| OFR2EE BeeGFS It A|ARIS LIFSLICE
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beegfs client mounts:

- sysMgmtdHost: 100.127.101.0 # 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.

sysSessionChecksEnabled: false

Beegfs_client_confige EHIAEE H™S LIEMHLICE & 40| Ciet ZXQ 2=
@ netapp_eseries.beegfs’ Z2IMO| "begfs_client" H&0]| Lot MHME HZSIMAL. 07|0=

021 72| BeeGFS It A|ARS D2 ESI7LE S2 S BeeGFS LY A|AHIS 0f2] tH
02 Edh= 2ol tHet M| FE 7t ehElLct,

6. A 'client_Playbook.yml' IS PHE = C+S 047 H4-E L=EL|CE
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# BeeGFS client playbook.
- hosts: beegfs clients
any errors fatal: true
gather facts: true
collections:
- netapp eseries.beegfs
- netapp eseries.host
tasks:
- name: Ensure IPoIB is configured
import role:
name: ipoib
- name: Verify the BeeGFS clients are configured.
import role:
name: beegfs client

(D ZIQ3t IB/RDMA E210|Het IPE 3T IPoIB QIE{m|0| A0 o]0 dX|3t B2
'NetApp_eseries.host' =& 2 'IPolB' S22 7IH2X| ORMAIL.

7. 2EI0|MEE MX| 8l 7=5111 BeeGFSE OM2ESIZ{H LI HHS AH Lt

]

ansible-playbook -i client inventory.yml client playbook.yml
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)
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beegfs file system 1/
beegfs cluster 1/
beegfs cluster 2/
beegfs cluster N/

2. XY HA S AEQ QHER[Jt Z8HE ClAEZ|0M F 742 CIMER|E MMBILICH group vars W
host vars & 702 IYUO| JELICt inventory.yml ¥ playbook.yml.
— 1
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ZE 9l J|EF 242 HO|BHof BHLICH Mekst 142 S2{AE Q| ofF| =Ko rtrar CHEX|2t O] MMM = YetHOo =
MEE= HY A2t 2% THAE HolgfL|t.
THA|
1. 1P 7|8t AE2|X| T2 EZE(0: iSER, iSCSI, NVMe/IB == NVMe/RoCE)S AI26t0] It 2 E2 =0
Aotz 82, 2 74 Q40| Cisl| CHS /TN EE &S f*'AISa o Ao S0 2 2™ &2 1Rt
MEHS 7PX10F StH, 220|HE-MH &0 ALEE= MEHIN F EIII $0tOF fL|CE.
oY = B XE IPFALIC EELE IBEZE =2[H P 74 IP(HDR
IBE AtE3t=
EF6002)
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@ Zt g EE0| MY 8l 8 LOIt AY HAE E2 o2 2 S50 St IP/AT|OHE
HALE S = USLICH

2. AE2|X| HE 30 InfiniBand &== RoCE(RDMA over Converged Ethernet)S At2%t=E F2, CHS
HIAEE Eoto] HA 22{AE AH|A, BeeGFS I AH|A 5! S2I0|HEI EAE
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BeeGFS 2210|ME <INTERFACE(s)> <RANGE>
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a. £l IP HEIUIS AFZoHs 39 YIAIET} SHLIB BRBLICE JX OB & Hmj A=ulo] cist
ST EE KHASHAAIR.

3. 91°| i8S =Ci2 S2{Ac(o] 2t 2 940 ofef B BeoGFS MulAE Folst LIS AIINES
KMGHIAIR. ZF AHIAOY TS 712 MF/EE T LS, HEY ZE, 25 P, NUMA I ST 32)
% chalol AFRE 22 CE NFYLICH YINEES A4 1) OIS NAS HESHINL.

a. BeeGFS MH|A & SLIE X[ HEYLICt mgmt . yml, meta <ID>.yml, EE= storage <ID>.yml O7|A
ID= 0] I} A|ARIO|A 82 REO| D= BeeGFS AH| A0 CHEt 1R HBQILICE O F&I 2t MHIAS
TdoteE IUS WMSH= SO CHS MMM O YTAEE ZHHSHA XY = JEE SLch
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C. 2ot MH|ATI = 0|49 58 E Sl/EE= AEZX] —I % 2 MEY U= BR(EE 2EE st
HEER7I ARY Has= gl3) £t 0431 MH[AOM S E8 LE SVE= AERX| E FH2 3RS =+
UELICHIHE S &2 0| MMM Hal).
BeeGFS ML= IXE RIIP NUMAGY EE L AEZXE A
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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 IP FA KE HAIE B0t Se{AE Q| 2t b = E0of TH3f TS
host_vars/<FILE NODE HOSTNAME>/yml ‘435t ChZ1p 20| RiZL[C}.

mﬂ

1. 2 210l AnsibleO| L= =0l SSHE S¢lf AF83t11 22|3H0F dhi= IP = SAE 0|2 XIFHHLICH
ansible host: "<MANAGEMENT IP>"

2. Z2|AE| ERfmof AEE £ YU F7HP 24:
_C'>_

=
a. UEYZA 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. HIEELIA Q¥0]| 2 2L "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. HEI 70| 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. S AH Ezjmlof| AFE3H{0F Sh= IPE EAISHL 7|2 IP7L H &= 4| LIEE:
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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.

2HAIM P E IPSE Off ZeE|X| @h= ot SR{AH IPE AMEE|X| S5LICH
beegfs ha cluster node ips 5. [M2tM R0t R CIE SHOE MY = U=
AnsibleS AtE3H0 =7t IP/QIEIH|O[A S FdE = ASLICEL

—

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

a. E Ar8dt= 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:

4 MY CEIHP Y IZEES S5 25 Lo SA0F ot 2R IPS XESH QEIo| At sliY T2 EZ0|
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i £ AF83t= 22 "NVMe/FC", HE QEI0|AS F 4T LRTt GIELICH BeeGFS S2{AH HiE =
NSOR TEESS UKD o et 7 AFge dX|/ YLt HERIS AL8st Y 3 25
L EE HASE E, A21KI7t NetAppdt AQIX| SSMQ| 2 Atzflof w2t HHs| ZHEJ=A
EOISHYAIR.

i. FCP & SASE M&3t= 22 7t ATEQ|0E HX|stAHLL 4 LTt Ql&LICH FCPE M3t
B ARIX| 7t ChS ol MEBIA| =Y (zoning)=l0] U=X] ZRIFLICEH "SI AKX SZHM2| 2H
AEIE ATHRLIC

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

S ST "o|" B oY = EE LIEfUE T QIHIES| THo| off

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

NVIDIA ConnectX-Virtual Protocol Interconnect & reg;(VPI) HHE = M4 AS 22 InfiniBand2t O|HYIE 25
X|g|ct 22 7t M2t X502 ZHE(X| oM of IotEl QE AA THF|X[Q o] ZEE =35 ALt
TAHOF mstconfigmstflint "NVIDIA EHO| =7(MFT)"gL|CH O{HE] B = HAL $F ot faistH ElL|CH
0| ZAE =32 E FAHSIAHLL QIHIER| MM S ALESH] L&l QUEH0|AS| YR Z Ansible QIHIEZ|0f] ZZEHA|H

AsC= &AQ/MEY == eseries-[ib|ib iser|ipoib|nvme ib|nvme roce|roce] interfaces:
olAL|C}
A H .

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 - HCAZE 3) —» LINK TYPE P3:

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

HZSHIAR "NetApp E-Series @A E ZE M| 2 MYULICH AL 2 QEH0|A R

o

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 ZZ{AE0| = 2t
S5 LCof cfer I JL(Ct. o2{st mol= E 25 =0 nRet A-E ZTSE[0fof ehL|Ct of 7|0l =
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* A AHI 0| (System Managerdi| EA|E)

* ZAEE2]| & otLtof| Cst HTTPS URL(REST APIE AF26I0] A|AHIS Zt2[otE O] AR E)

—

* 0| 22 wEof FZI| sH ALBSHE AERIX| TRES I LE
* P F2(ERS 329 22 HIC(SAE QIE{H0|A Jt2) ZE 24
&0

IR A|AE A= MM HolE IP R4 X HAIE BZESH Bol 2t 25 =0 thsl oS
X C

host vars/<BLOCK NODE_ HOSTNAME>/yml &5} 1

1. o Q0| 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. S MBSO 'R ES MY L E= 5 AMBS0] 0| 25 20 H&TLC

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

eseries initiator protocol: <PROTOCOL>

3. A2 FQ TZES M2t HIC ZEE 71 40| e 4 UELICHL URst ZR HIC ZE ?Mc’ Holsto] 2t
HEEZ Mol M2l 50| Z HEEZ S S2[H VI AZ ZXE QIS S E
Blof BHL|CH RE T ELS SiX| AFRE|X| &= A0 Q53 20| &

LIS1—- o1

o
H
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o
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o
n
B
H
mo
o
2o

@ EF600 22 = =2} 71 HDR(200GB) InfiniBand E-= 200GB RoCEES At83H= 2 20f|= o2y
MME BRSHA 2.

a. iSCs|9| 2%
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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



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

iISCSI CHAP 718 7|5S Z&310] HIC ZE Sl SAE TREZS FYots I M2 S BZOYAIL "2 M}

SANtricity 21240 ELIEIof QISLIC &7 BeeGFSE T5Y 1 AE2IX| &, 28 74 2 AE2K 22 geo
7|EF ZBE CH2 2iKofl TEIH of Thlol Hejste of ElLC,
g BBttt o] Y 25 LEF Lels HH ovsa| 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 "7HA" IPE FAslofF gL|Ct.
CI22 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)

& ¥ (group_vars)E AME5H Yt oY L& S XA gL Ct.

e

D= oY 20 CHo Atatsiof She 742 off Me|=0] }SLICH group vars/ha cluster.yml. YEHMO=
C2a #2 7|s0] ASLIC

°
\J
—

Y 20 HZA 9 2 Q16 Hiof| CHEE M5 HE
HESZ +4d

MEEI0| 12| =X| o{&

8 gl SELinux AENE JASH= Hity

A HYS oot 2 AE 74

P NN T I
toonm om g

oY O0oF
=
B

L|-
o.

=
aT

BeeGFS MH|A A

Ok ox
om olr

Of melof| H™E M2
ERA ZO| HE o =
MLt

2 SIS0 RAS A SO[7LE 2 = =0f T3l CHE 22 E AEd5t=
EoME Folg & ASLICE HE Tt 29| 42 0 11}°'9| TEEL}

©
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https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml

EHA|
OtU S BFSLICH group vars/ha cluster.yml ChHE3F 20| XZLILCE.
1. Ansible Control '=E7} 212 SAEO||A QI5sH{0f ot= HHH S LIEHALICE

ansible ssh user: root

ansible become password: <PASSWORD>

E¢ Z2M SHANME A4S E Abt HIAE R XS] OHIAIL. CHAl Ansible VaultS

@ AF2BHMAIQ(ENE "Ansible Vault2 251X 25 5}") EE= 8 £EL|C —-ask-become-pass
Mg S=ELICL E £8LICt ansible ssh user O|(7}) O|0] REO|EE HRO|| 2t E
Mefot &~ 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 3! &S H-sl{of SLICL CtS3a 20| MSE HEHZ

QEHO|A 1 =3 E Hdststr|at ofH E LT,

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

3. SHAHE Y f AER[X| ZREZ0]| M2t L EE MEESH #H S5 TK|(E-Series 28)E &l
AMBIAHLL CHE 18 A E MEdiof & 4= JUESLICL 7|2HOo2 L EE MELHSY| M| TEZETJL EA|Z[X| ¢
CH2E XIEoHH L EE RS2 2 CHA| A% ts 5k QIAL|CE

eseries common allow host reboot: true

a. MEEl & J|2Moz 22 zHX| 9l 7|E} MH| AT TH|E| 2 8t2{™ Ansible0| A|AEIO| =H|E! mj7}X|
7|CHEILICH default. target O TETt T HIEE AISSLICE NVMe/IB7L AL T2 Y& A|LI2[ 20| M=

Of A[Zto] BE35t0] 2 HX|E x7|s}, HM 8 HEY £ GIELICE 0|2 sl XSSl BiZ7F Z=7|0f] A%
TIAE|of ot o~ USLICH NVMe/IBE AHEE [ OIS YX[SHHH L3S FAYLICE

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}
ok '

PN = MatEo Croset W
NN &) Tast wot

2o gt
beegfs ha firewall configure: True

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

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

o E
A=K eIt H LSS AHELIC
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eseries beegfs ha disable selinux: True
eseries selinux state: disabled

6. oY LEJ SME £ AEZ AT

o

T4st ZE o HMof w2t BRoj w2t 7|24tE 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 MM E T 2 of b A|AR0)| LY 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
10| HE1 A HIY S AHON HSt= #E| 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

SLICE 2K oM J[= L Eof Folzt TUE mf 2 S0 M ME|ATF AZE[X]
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beegfs ha cluster crm config options:
stonith-enabled: True

i M0 Lt AL 670N X|gEls RE SEZ2 "2 1*E1 M | -He A QIALICEH BeeGFS HAQ|
oate A HAEER U2 HAEES HK|EZ 0|2{st ZHO| n'sz*m rELICEH "7 |23

S Hd o0[HES MEHSt 0 A RfL|C

C
i. M 1: APC PDU(Power Distribution Unit)S At&3t0{ HA 2Mstst7]:

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| S3t= 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 XEMISH LHE2 S "Red Hat A" ZSHUAIL.
=

10. BeeGFS HA 9'.%*8 Creket /e 7 H+-E HESIH 452 HS A(Hete = ASLILE of7|ofl= 72 H22
485 Hxs A 22 Clbo|~ Q52| S0| FELICH 0] A2 NetApp E-Series 22 = 5 ARt
HAEZ J[EO 2 st= MAEs HYS "= MS5HKIE, 72X 2 thE8 XI5 90*95 HEE[X|
oraL|ct
[Foy =] .
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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://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L180
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beegfs ha enable performance tuning: True

a. st 3R O7|0fM 7|2 45 Fol thict HE Al XIFELIC ZiMet LHiE2 HM 2BME "ds
OH7H Ha" HESHUA 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| L2t AH| X|FHE|0{0F LTt 72X 2 H|E9Z QE{H|0|A 0|2 SYE PCle

SXO| HEXZ o{HE 7t 2X|E St M =M E Z2E 0|FS ddsttts 20| gl= 720 ol
YHELICH 0] 7|52 HHIE #=5t WHE QUEIO|A O|ES & & AT 67| 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|AN A5t= PCle TA-=2| QIE{H|O|A 0HE S CHZ 1t 20| XI-efLCt,
a. InfiniBand(IPolB) WIE®| 3 2IE{H|0|A Q| HL:

eseries ipoib udev rules:

"<PCIe ADDRESS>": <NAME> # Ex: 0000:01:00.0: ila
b. o|H4l HES3 QE{H0|AL| HP:

eseries ip udev rules:

"<PCIe ADDRESS>": <NAME> # Ex: 0000:01:00.0: ela

2IE{m|0|A 2| O] E2 HIE W(O|ES HIE & §l3) E=2 YXISIEH eth0, ens9f0, ib0 =
@ ibs4font Z2 EHE QI 7|2 0| ES ArESHA| g0tof BfL|Ct. X el HH A2 o|rl

= InfiniBand2| 22 'e' EE= W& AFESI 1 Fof| PCle £ H3 ot sy ZEE LIEHLH=

=X
22 AFBHS ZLICH 62 S0f 22 30| AX|E InfiniBand OHE S| £ HH| ZES
i3belLit.
() #z8mYwc ous Agsts 32 8 B2t 07| PCle FA% 2|5 EE jz] 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| MH|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 215" 1M = HAXM O Z H|ZM3Is0F BHL|C} Ansible 7|8 HHEZE A2SH0]
CtSot 22 % 7HX| HHO 2 0| A 4Y £+ US
a J|2Moz U= HE QIEE XSl E #H5t 8 MESLICt connauthfile BE IHY L E0f BiZED
BeeGFS MH| A% BHH| AFZEILICE 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| | XI8HOF ot= B

rot

LA 7| KHE Myst{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|22 SES "BeeGFS HA S UL|ICHEZSHIAL.
=
=

=T =
b. o M Ct2 & HoIst ALEAL K™ ASE AM8E 4= UELIC ha cluster.yml:

beegfs ha conn auth secret: <SECRET>

c. A& S

ro

RIHIS| U2 Mote & ASLICHATIO $S)

—

beegfs ha conn auth enabled: false

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

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

EF6000l A1 HDR(200GB) InfiniBandE AHE3t2{H MEU 22| X7} 7hedet S X|8H0F LT AQIKIE AFESHH
o S =8 L8 AZsts 22 T EEZ9] MEU 22|X} ZE[XI0A 0] 7|5S Edstatiof L.

=& 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

X XY == Linux BHZZ TR 34| ®ISE of BH2 MX|E M2 opensm 7HASHE X|ISHA| 4&LICE CHA
OFED(NVIDIA OpenFabrics Enterprise Distribution)d|A| 2| ™S A X[st1 A4 3HOF opensm ELICH AnsibleS
AHE%t =T TS| X[ AE| X2 H 74X| Z=7t CHA|7F HeStL|Ct

1. curl EE£ 2l5t=E E2 AFE5I0{ NVIDIA ¥ AIO|E|A CIHEZ|2 MMoj| LIE =l OpenSM HZE Q| THF|X|E
CIRZESL|CE "7|& @7 AFEM" <INVENTORY>/packages/ OIS ™ Ct2at Z&LICt.
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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| HZASH= gheHof| CHE XA|SH HH

* L EO0|M Hdoliof 5h= HR0, NVSRAM 3 =210 EHYof HTH
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e

o

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

Eoot 22 P4
ol IrUo 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

A

UE USLIC group vars/eseries storage systems.yml Ch33t 20| XiZLIC

- Ansible2 SSHE AIE3%t0] 25 L E0| HASIX| 11 REST APIE AFEELICE O|E fI3l CI22 AHsHof
Lot

ansible connection: local

-2 L EE 2E|E ALKt 0| Bt A= E X|FRLICL AHEXL 0| &2 MEHK
adminO| EL|C. J-X| ptoH 2t2|X} #oto] = AHE XEE & ASLICH o SSL ASME =HelsHof
StEX| FAlSHOF SH=X| (IR E X|FELIT.

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

@ A E LU HIAER LIHot= A2 HEEX| EELICH Ansible EEE AFESH7LE 2 MISELICH
eseries system password VARZ(E) AFE5I0{ AnsibleE HAst= 22

3. Lo dX|g HEEZ YO, NVSRAM % E2t0|E HYOE MEIXHOZ X|HBIL|CE 0]2{3t mUS

CHREE6H0F §LICt packages/ Ansible2 H6t7| ™ CIHEZ|: E-Series ZAEE2] 0] & NV RAME

CIREEY £ JELICH"0{7|" W E2to|H HY O E YO|oO|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| 42 XIF5HH Ansible0| 7} TEIE 0| HEE2Z] X
(D) HAoi= 150z AHO|EFLICE O/ BeeGFS/SAE Y2o| FES 5 + AK/BH
ANHOR H50| xot 4 AgLICh
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0
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o
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4. 22 AAH 2 7|23 TYBILICE 07]0f LIYE S 474 242 NetApp 7/8H9] BeeGFSO| Yursioz
AFE|R| BT FS 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|28 THELICL 017|0] LIZE S434 32 NetApp 7/8H2| BeeGF SO LuHE{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 AE2|X| & Y 28 152 fIet E2I0|EE MEHSH= = ME ZHStL CHg ZH AlIE
FE0| FHAIR
a. 2| S/E= HIEHH O = &0 M AEE[00F ot (HMH LR 22) E2to|Het AERX| 2&S

b. [|A3 Ym/Seto|d AB2N BUS T AL JHS T S2t0|2 A ZHof S2to| Mef A NS

ZHotof LICt. ol E S0 EF6002t 2 fls 39 E210|E 0-112 E210|E 12 10 QL1 E2t0[E 12-
232 =2o[E A Eof| ASLICE. m2tA] =202 MBS Z#HE S TE2 MEQULILE disk

shelf:drive 99:0, 99:23, 99:1, 99:22 5 StL} O|Ao| 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 LT "o7|" Lt E8 L& FYS LIEUE T HIES| THdo| of

BeeGFS AMH|AE HOo|gtL|Ct
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BeeGFS 2| MH|AE Ho|BtL|Ct
BeeGFS MH|AE & H4(group VAR)E AtE35t0{ M EILICE.

e

O MMl M= BeeGFS 22| AH|A Folof ol dFetL|Ct £ T A[AR0] Chet HA 22{AE0]= 0] &2
MH[A SHLERE AO{OF RfLICE O] MH|AS F5H= Ol = LS AP0 ZeHE LT,

* MH|A RE(2E)

* 0| BeeGFS AH|A0|

* O] MH|A0f HEE

b X Edlof St= 7

rD
0x
mjo
ot
1o
1
-
_IT|_

4>
$0
rr
Of
-
=)
0z
10
I
ofn

P(=2| QIEHO|A)E FERfLICt.

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

A
M IMYE group vars/mgmt.yml SRS "I A[AER AlZ"MM S EESHY CHS1h 20| x{ZLICH

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

2. 0| BeeGFS AH| AT M50} st= M2 Mo|L|Ct TS MHsl0f st= A7t OfL|H YHIFO= 2tz
MH| A0 ERSHK| 24X|2H o[ X2 El= 7o 07 Ha= HRSHK| EELICH beegfs-mgmtd. conf ZHE
USLICH &1 CHS 07 Ha= 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|FA| 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 LI7H= S0 ALY & = otLt 0|42 318 & 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. k= X|Eofl w2t of MH|ATLHIO|HE MES BeeGFS 2| CHatS X|IFHSLICH

o
a. 02 BeeGFS AMH|A/EHI0| Sot AER[X| E L= =28 18 0|52 MEY = UALLE S 22X

= L= 28 18 0|52 ME57|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| /28 189 ”—'.*E%E X|gslor 5, EE AEE|X| E/2E 182 MEd%= 2=
MH|A /20 M AT 100; Za M= et Euct H1 SSDE A8e 32 SSD d& % Ot2 =82
Z|Chststr| 25 28 280 HR] 3¢S F= A0l ESLICH"H7|"XHMg HES BT S8])

c. 2 2EIYLIC 07" oM AH8E += = TH 78 M S=ES 2SR
eseries storage pool configuration. A2 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|giL|Ct
BeeGFS AH|AE 18§ H4(group VAR)E ALE35t0{ M EILICE.

He

Of MMl M= BeeGFS M|EITHOIE MH|A Folof| CHal dFetL|CE E3 Tt A|AR0)| et HA 22{AE0] Of
e I MH| AT} S O] 4 QLO{0F BHL|CE O] MH|AS F83H= Hj= ChE AFgol g L(Ct.

* MH[A FE(HIEHHO|E])
* 0| BeeGFS A{H| 2012k X 38l{0F 5= &2 HolgLCt.
* O] MH|AO AAE 4 U= otLt 0|2 BF IP(=2| 2AEH0|2)E F-IRILICE.

* O] MH|A0f CHEE HIO|HE M =& IXI/EHE XY (BeeGFS HIEIH|O|E] EFZY)
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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|El= M 07 He= 25 K-S OF BIL|Ct beegfs-meta.conf S EohE £ QIEL|CH &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 HASH= O AFEE StL} 0|42 25 IPE FAYLICE o[ A 5tH
BeeGFS7t XAtsC 2 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. MEHMOZ LI7H= S0 ALY & = otLt 0|42 S{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
THELICH storeMetaDirectory &M):

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

a. 042 BeeGFS MH|A/EHN0]| Sot AER[X| E = =25 18 0|52 MEY = ALL=E S 2R
M| A0 oiet 79 (2F M| A0 CH3l| LIEE =282 M2 E2tor E)

b. 28 F7|= AEE|X| 2/28 15 HWEEZ X|Yllof 5tH, S AEE|X| E2/2E

A&
MH|A/Z2F0M &4|7F 1002 £atoliM= o ELICH 21 SSDE MEY F2 SSD 85
Z[ch=tsto| 2ol 28 A8 & S2tE F= A0l ESLITH("H7["AtMet LHiES Ea{H
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c. 2 SEYLIL 07" oM ArEE += A= TN 74 88 SES 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 LBt E A QIHIEE] T 9| of

BeeGFS AE2|X| MHIAE Ho|gtL|Ct
BeeGFS AMH|AE O& M4 (group VAR)E ALE5t0| A EILICE,

e
O MMOflA= BeeGFS AEZ|X| MH|A FO|E QtLgtL|CL £F M A|ARI0| CHet HA 22{AE{ 0] 0| A2
MH| ATt SELE O] 4k QLO{OF BFLICE O] MH|AS Rd38H= Ol= CHE AFeto] ZetEL|C

* MH|A SYE(AEZ|X])

* 0| BeeGFS AMH| A2 HE3l{0} ot= 4= HgtLCt.

* O MH|20 HEY = A= BtL QUE{H|0|2)E F-IEILICE.

o
0%
10
4o
ofn
F U
i}

* O] MH|A0f CHEr HIO|E E M =& 2AXI/EHE XY (BeeGFS 2E2|X| ELY)

"I A AR A2 MIME HESHY group vars/stor <ID>.yml SHAEQ| 2 AEZ|X| AH| A0 CHa of| A
otdg MAMst chsat 20| xHZLCt

1. 0] IHY0| BeeGFS AE2|X| MH|A0| CHEE 24 S LIEFALICE,

beegfs service: storage

2. 0| BeeGFS MH| A0 2t M E3l{0f 8ti= 7S FoletL|Ct. XA Adt= TCP % UDP XEE X|F3sl{0f 8FX| 2t

Ol X|&El= 7 O Haps= 25 X[FH0F »LICE beegfs-storage.conf ESH ZoHE = JUELICH 1D
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CHS D70 Ha= RS2 Z2/THE fIX[0f FEEH o7[0f| M X|Z5HH oF ELICH 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 AMH|A 31 220U ET} 0] MH| 200 HZSH= )\fg"“ SfLt Ol &etol BF IPE FEEILICt O|FA| ot
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MH|A/Z2E0| A 3*74|7f 1002 ESniie

- 2 SEIFLIT A" oM ALY = U=

BeeGFS7t XAtsC = HBH™ELICl connInterfacesFile M)

floating ips:

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

i1lb:100.127.101.1/16

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

MEAXO = Li7h= 40| AH8E &= QU= StLt 0| &2 512 & IP MEUS X|HELICHO| 22 BeeGFSTt
Hsoz2 M *"I"E' =LICH connNetFilterFile &M):

filter ip ranges:

- <SUBNET>/<MASK> # Ex. 192.168.10.0/24

X|&of w2t o] MH|AZ}CIOIH S XEE BeeGFS 2E2|X| EtIE X[HYLICL O] BR0 = 7t X522

PHELICH storeStorageDirectory &M):

a. 0{2{ BeeGFS HHl*/EP"Oil SYS AEZX 2 E= 2E 15 0IES MEE = JAQLZE St AEZ[X|

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

SEIEY] l'—H°+ A A‘|H|*0ﬂ CHsl LIEE S &2 A= HEloF )

=8 37| AEEX E/2E 152 HESE X HolloF 5tH, EXY AEE|X| E/EE 2

HA= ot ElL|CH £t10 SSDE A2 E2 SSD A

Z[CHztshr| @l 28 280 e 32 5= AO0| EELICH"H7|"KtAM[SH LHES E&d
%

H 7Y g4 2ES 2o

rd OIF o

-‘Z*.‘l'°”—||-_—f state, host,

0|5
eseries storage pool configuration. W2 URE SME
U EE OE2 NS2ZE UHEIH of7[0f A

host type, workload name, 'workload metadata

Xge & tELT.
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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

= S=LICH"0{7|" BeeGFS 2E2|X| MH|AE LIEIL = TA| QIH EE| IHA Q| of

BeeGFS MH|AE M - E0] O SL|C}
E AH83t0] 2f BeeGFS MH[AE Mg = = Tt L EE X[HEYLICE inventory.yml
o,

e

O MOl M & MAISHE WHE OHYSILIC inventory. yml THY. 097)0ls BE 22 L EES Ligstn 2
BeeGFS AH|AS M2 & 9l 1 =2 X|Fot= Krelo] EatelLict

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

1. mh 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| 2 BeeGFS MH|AS Zote T F0} 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] CHl 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.

= SEILICH"o7|" TA ™2 Aol of
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BeeGFS I} A|ARS F=TLCH

Ansible Z2i[0|5 7R

Ansible2 AI23510] BeeGFS HA 22 AE = 4 2t2|

He
0|™ MIMOfl A= BeeGFS HA 22{AHE LIEILHE Ansible HLE 7=35tH= o] 2R3t HHAE Qi SLICE Of
MMoME 22{AEHE 7% 9l 212[517] 2/8H NetAppdll M 7HE S Ansible XSS ATHBHL|CH
Ansible: =8 7l
TIAHSE7| HMoj| Ansible®| R 7HX| =2 JHEE %X(6t= 20| EELICL

* Ansible QIHIE 2|0 CHoH HEet 22 * 20| 5 * O LTl Lol HolgL|ct.

=
X2 * idemtiple * Q2 MA|E|0] 0 H MgHEt 4 Qo
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=
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o UHHHOQI S2|0|S0flM = o2 ZES AFSLIC
* of: Ii7|X| CHREE, 74 THY A0 E, MH[A A|=H/2HM%}
° NetApp2 2= X506 NetApp E-Series A|AEIS XHE318tL|CL
© ST XSS otLte| Y E o H 7| M ELC

° 7|B2Ho 2 MAE Jhset S2|0|1SS HIESH| /1Tt B E HAIQLICEH
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NetApp2 St Ansible S22 MSELICH "BeeGFS 22I0|HE"EH Q0| (M2} BeeGFSE AX[St IHY A|AHIS
AFE/GPU/2OQ! =0 OR2ESt= O AFRE & UESLICH

BeeGFS HA 2 AEE =gL|Ct

Playbook= AFE5t0 BeeGFS HA 22{AHE F#=517| flol] ZAsHoF 2 2HS X[FHELICE

He

O MM0fl M= NetAppOilAl BeeGFSE F#&=/22(5t= Ol AFEE= BE S20|58 FIsh= YHof cio 2 RfLICt.
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Ansible 22|[0|8& =ML |Ct
oA S MHSL|CH playbook. yml CHS I 20| XS L|CT,

I X 49 H@HOZ ohm #)8 HOIGLICt 1) NelAgp € Sores B s S01S WBsIol g
LA SX| LS A2 EX|E S| o HAIXE EAIS CS(REEQ Z2(0|= A S m|StY| fI8l) =
(8) 7ZtqSLICt nar_santr1c1ty_management st o] HEte of Moj=El RE Qdl A|AHI 1M E ME6t=

U2 ME|YLICt group vars/eseries storage systems.yml U}FLICthost 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. 3

rin

o 3 S5 Lo ool e Z2|0|1E ZFLIT.

- hosts: all
any errors fatal: true
gather facts: false
collections:

- netapp eseries.beegfs

3. 0] Z2{0J0ll M= HA 331*E1E =0517| Tof| 23O Sh= "AFH A" MEE MMM 2 Fold £ L.

Pythonz} Z2 Z4 2H QA E &ol/MX|St= O] REY 4 USLICH HSE Ansible Ef 7 X| Y E|=X|
golst= S HIE M MAS A £ QUELICH

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'] != 0
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 }}"

4. OiX|9to 2 0| Z|0|= 7EE BeeGFS HT 0| CH$t BeeGFS HA &2 71X SLICt.
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tasks:
- name: Verify the BeeGFS HA cluster is properly deployed.
import role:

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

XISE|E 2t 22 B BeeGFSO CheH BeeGFS HA 90| RXIEILICE Tt ALSXHE F/%
HHS 0[S AI7IS MR 2 UBLICE ST BeeGFS 7.3x(beegfs 7 3) EE

() BeeGFS 7.2.(beegfs_7_2x)7} XIYEILILE 7|250= £ o2 B Halx XFof 44
BeeGFS Iix| HHS THELICL ST ALSA7] 218 22 018 A5 D 214 XIS HHES
UBLICE " I2[0| = Ffo| =" XHAIE LIS 2 24 8 MESHIAIR,

S. MEH Ab: =71 2l S Folsta ™ 20| off X E|0{0f St=X| HREE S0 FHAL a1l ZAE(E-Series
AEE|X| A|AR ol = OpY L E0F EOMEIL|CH 2Rt 3R 5 ARSI IHY =25 Y= 5= MZ2
Z20|E HOYLICt - hosts: ha cluster.

g z2giLictof7|" MK S2fol= TjUel of

NetApp Ansible CollectionsS M X|&L|C}

Ansible& BeeGFS ZaM 5l B E T4 F=0| o FXIE/LICH "Ansible ZZIA|", Ansible M0 =E0{|M CIS BHS
Asisto] XA HM S MX|EL|Ct.

ansible-galaxy collection install netapp eseries.beegfs

et o= AHYSIX| = X2 HH PO EF HT S XY == ASHICH

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

PlaybookS A SfL|Ct

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

S0|5S fdgCt

ansible-playbook -i inventory.yml playbook.yml

S AES] I37|of w2t 7| FR0|= 202 0l ZE = ASLICE ofitfel O|R2E 750 Ilists 82, 2R E
0|2 HE, LE MZE S ZH|E S A5t 12 Ansible 220|552 CHA| A|ZSHYA|2.

EXNEL i "S5 OfY == 74" "Ansible0f|A HZ 7|8t QIE S XSO E HE|SIEE 7|2 SMH S MEitt 2
connAuthFile 37 Y22 MEEE= S

<playbook dir>/files/beegfs/<sysMgmtdHost> connAuthFile (7|2H2 =) 0N &S = JUSLICE
IOh A|ARIO| HM|ABHOF SH= BEE S2I0|HEE= 0| 37 L= E ALESHOF SLICE O] 2H2 S2I0|HEE E
A8l 8Tt AR XSO E "BeeGFS 22I0|2E Sl L|Cl"M2| &Lt
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BeeGFS Z22I0|AHEE R HEHL|Ct

MEYT O AnsibleS AFR310] BeeGFS 22H0|MES TA31T I} A|AHIS LR EY &
UBLiCt
HR

BeeGFS It A|ARS MM ASHHH IHA 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= WS AEYLICt "Ansible S

| — odHd=2 2od

ECI0|AUE QHES| THUS HEGLICH

M

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

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

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

H—d

# BeeGFS Client
ansible host: <MANAGEMENT IP>

}.

moi
S

3. MEHX O = NetApp E-Series @A E 2| Ho| Agtg A0 2210|AE T} BeeGFS It =0 A
UEE InfiniBand &= 0|l QIE{H|O|AS F5t2{H CtZ & SHLIE ZEetL|ct.

a. UEYZA 80| 2l AL "InfiniBand(IPolB AFE)":

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)"

4. N THUS Ot

=2 —--J

- name: <INTERFACE>

o,

eseries ip interfaces:

- name: <INTERFACE> # Example: ethO.

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

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

LIC} client inventory.yml J2|1 AnsibleO| 2t 22I0|HE0f| HZESH= O AFHRSHOf St=

AF8 X X3t AnsibleO| HTt Ol AZ|0|MS Qlel ALZalo sHe 45 (0] He X

ansible ssh user FE HE= sudo #eh ER):

3% 2R)E XIFLCt

# BeeGFS client inventory.

all:

vars:

®

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

AT E Y HAEZ NMASIX| O AR, CHA Ansible VaultE AHESHYAI(EE "Ansible
2T M" Ansible Vaultz 2HIX A HE AL & MY LICt -—ask-become-pass
FUE 2ot

5. Of] AELICt client inventory.yml File(It): 0 BeeGFS 22I0|HER M50} ot= ZE SAEE

118

|
L}

2ILICt beegfs clients AESHCHS QIEIQI FM S &

o]
=
HES F=0ts ol 20 71 F4S MAYLICHL

===

O| =MES ktESI0] A|AEIN A BeeGFS 2210|HE 74


https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://github.com/netappeseries/host/tree/release-1.2.0/roles/ip
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html

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 O
o - —

NVIDIA OFED E2t0|HHE AtE23t= AL beegfs client. OFED_include_pathZt Linux & X|0f|
CHoE SHEE "ollE g ZE2"E 7t2|7 =X &It Al 2. XEA[SH LY | BeeGFS MHME

"RDMA K| 2" EZESHIA|L.
I&LICH client inventory.yml It O|T0f Melot B E O ofzfofl OFREE BeeGFS IFY AlA

6. of
LIZSL|C vars:

Ed|
=]

(=]
=
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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.

sysSessionChecksEnabled: false

# Specify additional file system mounts for this or other file

systems.
7. BeeGFS 7.2.7 X 7.3182E "HZ IS"PHSIAHU AR AESHX| gt T SFsH{of LI S X HY
HE 7|Ht 5 S 5= “*t” I et 'ss 0 = FE 220 E éﬂ% ZHSMOF S = AFLIC

a. 7|2X0o= HA 2HAH HEZE= S S S XSO E 7yt & YMBLICE connauthfile O] BEE
Ol A Ansible |0f = =0i| HiX|/SX|&lL|Ct
<INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFlle. 7|28 O Z BeeGFS £2I0|HE
gte of Ho|El 22t0|E0]| 0] MAUS 1 HIESIEE MHE|0f AZLICH client_inventory.yml 27}
EX[7F HRSHK| gt&L .

L 0g SH2 of ZetE 7|22 WM 252 HESHIAR "BeeGFS 2210 E A LT
A

[=]
b. & AF3I] ALEXt X|H A= E K| HSHLE MENSH B beegfs ha conn auth secret OlA
XELLICt client inventory.yml IF ESH:

beegfs ha conn auth secret: <SECRET>

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

Xl = oio Hap0l HA| S =0t
e

ot =7 HE HE=E E HESHYAIRQ "HA| BeeGFS S2[0|2E ZA]". 220|YE
QIHIEE[O] TA| S E2i{H 5 ==

2| LIC "o 7],

=
-
=
=

BeeGFS Client Playbook FileS A M EHL|C}

1. M IHAE 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 ALE5t0{ 22I0|HE 7L BeeGFS I A|ARIN| HEE
UZE QIEHO[AE T MSHHH 714 FQ QIEH0|A KA siYst= AES 7IYSLICH.

a. InfiniBand(IPoIB)E AtE3t= 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. DHX|2tO = BeeGFS 22I0|HE A S JHM2t 220|HE 2T EQ OIS EX|6t1 T A|AH OHRES
M|}
=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 S20|52| A X E 22 S S=IgL(ct o]

BeeGFS Client Playbook2 AW EHL|Ct

SCI0|HUEE EX|/7 =511 BeeGFSE Or2ESHH L2 FHS dALIC

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

e
BeeGFS LY A|AERIS 2F 2tF0f| HiX[SH7| Tof| R 7HX| A5 HALE +ASHHAIL.
EHA
1. IE S20|AE 20151 CHS S MEsto] ZE o4 L EJF EXStD HE THsoHK|, SLX| = B0 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]| BX|SIT BeeGFS MH|AZI EX L EE HAUAQLHE 4 QI=X| &oIstL|C}, 0] XS
aste{™ Oty L =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 AIEE|= L EAE Sl 07 H=9| of= "Z 7| Verification"NetApp HE OF7|E X 2| BeeGFS
MMM HE &= AFLICH

Ed aAg/2xoll chah FolEl =& 7|1E0f et =7t HAES A8HOoF gLt
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715 S S¢ Ui
BeeGFS CSI =2}0|H
BeeGFS v8& TLS YUz 3} 1A

BeeGFS v8 22| AH|AQt 22I0|MHE 7to| EAS HEE17| Q|8 TLS YSIHE MBI,

= H

e

BeeGFS v82 #z2| =7(M: beegfs HHE %%‘ElEI)QP Management 5= Remote®t 22 BeeGFS A{H{ AH|A
7t HER A S48 Y=2tsty| ?fet TLS X|{E =AM SLICE O] 7f0|':01|*1" Ml 7EX] TLS 71 2H S AFESH0]
BeeGFS 2HAEM TLS 2235 #45h= WHS AL

* MEIE = Uq= S 7|2 AH2: BeeGFS S AE{0[M 7|E CA MY ASME AHE3HIAL.
c 2H QS V|2 Y 2E AF 7|EHE MEotal 0|2 ALE5I0| BeeGFS AH|AE S A0 MERILICE O] W2
Q|5 CAOl| 2| ZSHX| o0 XA A 2| H|QIS 2re2|dted= 2ol MetetLct.

* TLS H|&AIg}: o537t LRIK| %42 3tAO|Lt 22X sHE S Il TLSE 24X S| H| &M stst 5
L Thed Al A o= Dzt HEJl WEOR LEE 4 o0z AN YUY

iJ
2
|
4n
0x
o
rot o
o T
=
J?.'. 0

FAte 2F 3 Z=E] FHMof| hE Mot WHE MESHY AR, ZtMIS LI 2 "BeeGFS TLS" A S HZSHMAIL.

‘beegfs-client’ AHIAE M= AR Beecrs MY A|AHIZ OHRESH|
() o8 tos7t WRsA YBLICH seecrs cLr X A, SI|set 22 i
beegfs AMHIAE AE6I2{H T1r.sE MMGHOF SL|Ct.

MEE = A= AT 712 ALE

LS 71Y CA £ EfA SEYHMOIM L5 M2 5= A= S 7|2H(CA)2| AUSMOf| AMAS & A= L
BeeGFS v80| AtH| M &%*‘I% ddsts tidl 0l2{et CAME ABME AIE0I=E 18E 5= ASLICH

MZL BeeGFS v8 22{AE H|Z

MZ2 BeeGFS v8 S AE HIEE 2[3l Ansible QIHIEE|9| user defined params.yml IO CA MEH
ABME X E FHHAL.

beegfs ha tls enabled: true
beegfs ha ca cert src path: files/beegfs/cert/ca cert.pem
beegfs ha tls cert src path: files/beegfs/cert/mgmtd tls cert.pem

beegfs ha tls key src path: files/beegfs/cert/mgmtd tls key.pem
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https://doc.beegfs.io/latest/advanced_topics/tls.html

‘beegfs ha tls config options.alt names 0| H[O] RUX| %AOH
Ansible2 M3E alt_names% CI=Z A9 SAN (Subject Alternative
Names) Q= AFESI0 XtH| MEE TLs QEMe 7|12 XisQ= WHHLICH. ALEXL
X8 tLs QUBEMR J|( "beegfs ha tls cert src path® %

CD ‘beegfs ha tls key src path O X[HE CHE)E ALESIHH
‘beegfs_ha tls config options’ MM MHE FAM HM|SIHLL AK|sHo}
PLICH. O"EX| W XM MHE ASAM 0| LUAIEN MEX XF ASAet
717t MEE[X| 5 LICE.

7|Z BeeGFS v8 22 AE 1AM

7|Z BeeGFS v8 22{AE{2| 2 BeeGFS 22| AH|29| 71 MAO|M ItE == CAME AUSM FZE
HHSHA2.

tls-cert-file = /path/to/cert.pem
tls-key-file = /path/to/key.pem

CA M3 2AZSME A0 BeeGFS v8 20| E 714

BeeGFS v8 2EI0|HET} A|AH| QIS A ES ALE6I0] CA M IS ME ME[SI=E M5t H 2 Z20|HE
TN tis-cert-file =""Z HHSIMA| L. A|AH] QAIBAM E2 AESHK| = H 2 tls-cert-file = <local cert>=
HHSIH 22 2B M| HZE MBSt AIL. 0| BHZ Edl| 22I0|HE = BeeGFS #2| MH|AN M X|SSH=
OIS MEZ QIZ8 & o1& | [}

[¥e) =2 o2 T AMA\H-d .

AH A4

Z2Z 2l 33

Ol

7|

e

Z0fl M BeeGFS 2HAHE XHH| QIEAM ALEtE FHSIEH 2E 2F 7|2H(CA)S Y H5t0] BeeGFS 2HAHE
SME Lastl MEY 5= JUGLICE O] LWH2 BeeGFS 2| MH|AE QS MO MHSH= CAE Hde O3, ol
SME S20[AE| BRSO L2 HQlS F=5t= YAYULILH TS XAl w2t 22 CAS 285t 7|&E £
T BeeGFS v8 22{AE{0f| QIS M S BIESIHAIL.

MZ2 BeeGFS v8 22{AFE Hi|E
MZ2 BeeGFS v8 HIE 2| AL beegfs 8 Ansible HE2 H|0f =0 2Z CAZ MAstD 22| MH| A0 TRt

AABME HMTILICE O] 7|52 Ansible QIHIER|S| user defined params.yml IO CF2 OH7HSE
At st £ AFLICE
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beegfs ha tls enabled: true

beegfs ha ca cert src path: files/beegfs/cert/local ca cert.pem
beegfs ha tls cert src path: files/beegfs/cert/mgmtd tls cert.pem
beegfs ha tls key src path: files/beegfs/cert/mgmtd tls key.pem

beegfs ha tls config options:

alt names: [<mgmt service ip>]
@ ‘beegfs ha tls config options.alt names 7t MBEX] %OM Ansible
XEEl ABM/7| E20 U= 71E AUBME A8t A=gLCt.

7|Z= BeeGFS v8 2{AE A

7|E BeeGFS 22{AE(0| 39 22 91 7| B2 MA5HD 22| AU A0 LR AISNES BAIot0] TLSE Sorer
ABLIC} BeeGFS 22| AHIA0| 714 THUOIN ZZE rflo|Este M2 YNE AIBSHE T2l7| =2 St

— =

@ Of MMo| XE2 HUEO= AIZELICE 7HQ! 7|2 QIS M E LHE W= XM=t Hot oy =XIE
FlooF LI,

M2 £ A= A|2HM 2Z 20T 7[2HCA)S E-E0t0| BeeGFS &2 MH[AE ASMHE MESHUA|2. HEE
CA S = S20[AE0 BiEE[0] ME[S F=55t11 BeeGFS AH|A2F9| Qo %t‘% FSSHAl gLICt.

CHS XIE2 RHEL 7|2t A| A0 A 22 Certificate AuthorityS A Ast7| 9|st &= Xt LICH

1. OpenSSLO| OtZ] MX|=|0] QUX| %2 B HA[SHIAL.

dnf install openssl
2 QBN TS HEE XY ClAERIS HAELICE

mkdir -p ~/beegfs tls && cd ~/beegfs tls
3. CAQI 7|5 MMELICt.

openssl genrsa -out ca key.pem 4096
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4. “ca.cnf2t= 0|82 CA 7Y IYUS W5t 1] 0|F HEES ZH0f SHA| ZFSIUAIL.

5. CAQYEBME HHSHAIL. 0| IZM= A|AH 8 SO R=6loF 5, DX 9§QE o=
I.

[ req ]

default bits = 4096
distinguished name = req distinguished name
x509 extensions = v3 ca

prompt = no

[ req distinguished name ]

C = <Country>

ST = <State>

L = <City>

O = <Organization>

OU = <OrganizationalUnit>
CN = BeeGFS-CA

[ v3 _ca ]

basicConstraints = critical,CA:TRUE
subjectKeyIdentifier = hash

authorityKeyIdentifier = keyid:always,issuer:always

IS
T o —
d-dstiot %“—IEL ASMI U=E[H LR 7Y 24 79| EL0| E7HSHAIH, TLS ASME %*E1|0|53PE1E

O Z MH[AE T AIZHSHOF BiLICE

CHE 82 19 ¢ RS CAQUSME dHHLICE:

Ol

openssl req -new -x509 -key ca key.pem -out ca cert.pem -days 365

-config ca.cnf

@ Of ol Al0il M= ZHERSHA| St7| ?l3l 118 7= 712tS ALESHR| R, ZX|9] 2ot Q7 Afghof w2t
-days O/HH-E ZFst0 ASM YL ZEMAE Elof LTt

BeeGFS 22| MH|AE QIZME MMt WMot CAZ MESHYAIR. 0|2{8t AIZ M= BeeGFS 2| AH|AT}
AAE|= THY =20l EX[E L.

1.

2e| MH|A 71l 7| S H-detLCt:

—_

openssl genrsa -out mgmtd tls key.pem 4096

DE 22| MH|A P =20 CHSE FH| CHM| O F(SAN)S Zatst= “tls_san.cnf 0|2H= 0|2 Q1M 74 mUS
AH A
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[ req ]

default bits = 4096
distinguished name = req distinguished name
req_extensions = req ext

prompt = no

[ req distinguished name ]

C = <Country>

ST = <State>

L = <City>

O = <Organization>

OU = <OrganizationalUnit>
CN = beegfs-mgmt

[ req _ext ]

subjectAltName = (@alt names
[ v3_ca ]

subjectAltName = (@alt names

basicConstraints = CA:FALSE
[ alt names ]

IP.1 = <beegfs mgmt service ip 1>
IP.2 = <beegfs mgmt service ip 2>

0|8 EEE CA Y0 XA HOlO|ESI 1p.1 X 1p.2 2fS &E| MH|A IP FAZ HUHO|ESHIA|I2.

f
J0

w
ro
Ol

M ME 2E(CSR) d4d:

openssl req -new -key mgmtd tls key.pem -out mgmtd tls csr.pem -config
tls san.cnf

4. CAE QB Mol ME(1HZt R=):

openssl x509 -req -in mgmtd tls csr.pem -CA ca cert.pem -CAkey
ca key.pem -CAcreateserial -out mgmtd tls cert.pem -days 365 -sha256

-extensions v3 ca -extfile tls san.cnf

o. AABSM7t SHIEA| YHEAEX] 2l ST,
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openssl x509 -in mgmtd tls cert.pem -text -noout

ZH| Chx| O] MMof| 2= 22] IP FATF ZEE|

2
$0
rir
A
1o
ro
Of
=
>
}O

ol L =0] Q1F A HiE

CA RIS Met Za| MH[A ASME i Tt == 5! S20[AE0f| B ZBfL|C}

1. CAQIZ MLt Za| MH|A 2

OH

M 8L 7IE el ME[x

ﬂJIﬂJ
o°=_*
Of
rir
H
ne
H’
In
=2
Jo
>
ot
I
Il

scp ca_ cert.pem mgmtd tls cert.pem mgmtd tls key.pem
user@beegfs 0l:/etc/beegfs/
scp ca_cert.pem mgmtd tls cert.pem mgmtd tls key.pem
user@beegfs 02:/etc/beegfs/

2| MHIATLTLS IBME 7127|158 8%
TLSE gdstotl MHE TLS QIS ME HZESHE = BeeGFS 22| MH|A TS AUH|O|ESHYAIL.

1. BeeGFS 2t2| MH|AT} Mg QI I L E0j| A 22| MH|A 74 IS HESLICHO:

/mnt/mgmt_tgt mgmt0l/mgmt config/beegfs-mgmtd.toml). LIS TLS & IWIHSE FIHSHALE
Aol EStLIC:

tls-disable = false
tls-cert-file = "/etc/beegfs/mgmtd tls cert.pem"
tls-key-file = "/etc/beegfs/mgmtd tls key.pem"

2. HZE AMEE HESHHH BeeGFS 22| MH|AES HHSHA| CHA| A|ZSHe HASE XS FSHYAI2:
systemctl restart beegfs-mgmtd

3. 22| MH|ATH HBH o2 AIRE|UJ=X] ZQlefL|Ct
journalctl -xeu beegfs-mgmtd

STHITLS £7I3 % BN 2YS LIEHYE 21 82 FOMAIR,

Successfully initialized certificate verification library.
Successfully loaded license certificate: TMP-XXXXXXXXXX
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BeeGFS v8 220|HE| LSt TLS 714

BeeGFS 22| MH|ALt| S410| HRPt 2 E BeeGFS 220|AE0| £2Z CAMM MET QISME MMt
HHZZSFL(CE.

1. 219 22| MH|A QlE Mt SYot TR MA f% f01 S20|HEE ASME YdotEl, A CHA| O|F(SAN)
ZCof 22H0|AUES[ IP T4 E= ZAE OIE% HgtLct.

2. 220|91ES| QIS ME OFES YA 2 A} HIAlO 2

— =

‘cert.pem' 2 HZASIL|C},

i
m
=l
Q
Im
=2
fr
>
ot
[

SCI0|HENM 2SN 0|ES

scp client cert.pem user@client:/etc/beegfs/cert.pem

3. @= Z210[AE0 M BeeGFS S20|HE MH|AS CHA| AJZISHYAIR.

systemctl restart beegfs-client

4. beegfs CLI YOS 0] S2H0|AE HES 2ARASHYAI2. 0f:

beegfs health check

TLS H|Z A3}

TLSE 2A| S22 9lsH E= AFBXITL 22t A2 vyt
AMHOE Bkt BT}
TLSE Hlgrastetal ct

o 4 LTk Ol L Ife AAR 2 9 740 ofst
2 HE|2 5T 4 9002 HIOHX| YBLIC 7IZE E A BeeGFS v8 22/ AE{0]A
H2 meiae

E

0o
A

MZ& BeeGFS v8 22{AE H{IX

ME2 BeeGFS 2HAHE HIZY [f, Ansible IHIEZ|9| user defined params.yml IO CHS O{7HH
MHEBI0] TLSE HIZ Aot MEHZE SAHES HRY £ AFLICH

beegfs ha tls enabled: false

7|Z= BeeGFS v8 22{AF 1A

7|Z BeeGFS v8 S2{AE{2 Z2 2| MH|A 1 TS MEBILICL HE S

/mnt/mgmt_tgt mgmt0l/mgmt config/beegfs-mgmtd.toml ZE0| U= MIHUS HWESHD CHS1t 20|
MEstL|C}
=2od .

tls-disable = true
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BeeGFS E2{AE 22|
e, 27149 & 80

T=E BeeGFS HA 22| AE S 2t2[5h= L0l CHOH LOHEMA|L,

O] MM 2 =% BeeGFS HA 22 AHE 2t2|3l{0f 5= S2{AE H2|XE tHE 2 BLIC Linux HA S2{AE{0f|
2 5ot AR ZXHE Of 7¥0|':E Slpt._10| 210{0F BILICH AnsibleS AFESI0] Y S A M= E3] S AH 22|

of2{et 7i'd & LR = 2l "E0] 5L 7HE" HO|X|of| 27HE[AKX| 2 BeeGFS HA 22{AE{9] B AEO| A CHA|
t

* SYAH LB HEHST] 8 Corosync MH|AS Ast HA 22| AE0]| HO{SH= AMH.

*© OHY =0 SHLE 02| BeeGFS 22|, HIEIH|O|E] EE= AER|X| MH|AS HAMsHE O] AFEE|l= 28{AH
EEQLCH

s EE LY LE0| 22 AEZ|XIE NS5 NetApp E-Series AEZ|X| A|AH! 0|23 L EE= XY S
HA 7|52 HM33tEE BeeGFS HA 2 A0 F0o{5HX| gt&LIC 2t L E= 25 AS0M DIt8ME MSdt=
271l AER|X| HEE™E FHELICL

* BeeGFS AH|A:** BeeGFS 22|, HIEtHO|H = AEZ|X| MH[A Z TY 2= S5 29| EFS AHESIH0]
HIO[E{E XMEot= otLt o] o] MH|AE ’é'%”%“—lﬁf.

s Wil E2:** BeeGFS It -, E-Series 22 == 5! BeeGFS MH|AE
A3 OF7|HIM 0] 2t BeeGFS HA S2{AE|/IIY A|AHIS ZHHGHA| SHEE 4~ QELILCE
XY X|TH SHES Cha3tshy| Qo) fAFSE 2H @4 MR HAS 2= A

o

0%t

I

> ot
M

_"."'_
|>

m

H1

* BeeGFS HA Cluster** £8 E:'ZOiIM X|&3t= BeeGFS AMH[AS M= O AR = & 75t =29 o
LEE 53l BeeGFS HI0|E{E 1ItE YA Q= MEELICH 11H5’|§> X HIEZE 28 AnsibleS AHE5}0]
FAM HEE 2E 22 79 8* H|0|A H|0|7{ X CorosyncE 7|8t = BfL|Ct

* S AH MH[A: > S AH| HOshE 2 2N 2 %?J é!’c‘!t—'.*%ﬂ E C rosync MH|AS LIEFRALICH
&1 .EJt BeeGFS MH|AS MAMBHX| g0 HX| & 7HQl T E

Se{AH| T & &L|CE
* 23 AF 2|AA X SHAEHON A =2l 2t BeeGFS AMH| A0 CHEH BeeGFS ZLIE{2! 2| A AL} BeeGFS
EFAL IP FA(ES IP) 2 BeeGFS *‘IHIA XEA|off CHSE 2| AATF SRl 2[AA OFO0| EA|ELICE

Ansible:** AT EQ|0| TZH|NY 7A 22| & OfZ2|A|0|M HIEE Qot TR QIIEIE AC R Asish &
AUSLICE BeeGFS HA 22{AE S 17| X|$}5H0] NetAppOllA BeeGFS 1%, i7A Gl QIC|0|E ZZ2MAS
EASetL|Ct,

* PCS* SR{AHO MY L EOM AR E &= U= BHE UEH0[ALICE O] QIEHO]AE= S AEQ E 8
2[AA HEfE 25t Hof5h= O] Ar2E LIt
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st gof

* HOi Z=X|:** Zt BeeGFS MH|A0|= 3liE = =0f o7t &ABHR| gb= of AdlEl= 7|2 T =271 JASLICH
HIZ7|2/2x oY = =0 A BeeGFS AH|AE ddol= B2 HERH S A= HAIELIC

* MY H|7| 2 MY L E0M 7|2 ME =2 BeeGFS MH|AE 0|Sdt= S

* HA Y SUS 28 E M EO| dHMAg = A= FIHS| IHY =5 HA #0[2t0 & $fLICE 0= NetApp
H 1I01|A1 MEE|E LRI 0= MZ 002" = /U= 2719 AEE|X| HEER E= LEE HZ5= O
AEE ULt

* RA 2| RE BE 2[aA DL S HIEGotstn HEEST| HX[IF S AHO| 2|AA S O|SEHALE
2E|SHA] ZoHA| PLIThel MM BFER"FAES ZEY),

* HA 22{AH* 2HAES| 03] LE 70l H|Y2H{510] 71840| =2 BeeGFS MY A|AHIS MM U=
BeeGFS MH|AE AliSh= oLt O 4| MY LE MY L E= %E'I*E-|O1|A1 BeeGFS AMH|AQ|
AlSHSE A Ol HA MO 2 IME|= HQ T} BEAL|CE

— OT (=]

Ansiblelt PCS =1 E A29l0f 5t= B
HA 22{AEE 22|517| {6 AnsibleZ} PCS HHEE =12 A0} 6t= =

AKX L2

DE SAH HIE 3 TP M A2 2| Ansible ®O . E2| AnsibleS AHESH0] 2= sHOf BrL|CtH S AE MEfC
LAIERI HF(O: 7| 2= LH|R 2 E BiX|)2 LMo 2 SHAEQ| of L E(H 50| MOtE[X| gL /X
HaE sAo 10 5FK| §h= B0l 231511 PCS HHE =7 E AESH0] A ELICH

2la2, Mot &4 8l BeeGFS AMH|A XA E HIX St SR{AE 24 S +HOHHAHE &4 AnsibleS AHE3H{OF L L}
Ansible QIHIEZ] 31 Z2|0|52| 2|4 SARZ(2A N[O 7|53 Sdll HE A S A= A0| 0|&dH)2 |AISH=
A2 EHLHE RXIstE H “'R?J SEYLICH Y2 HEFHOF 5h= B2 QUHER|S YOOI ESHL BeeGFS HA

e S 7 2= Ansible 230 S 2 CHA| MalistL|CT.

HA 2JSr2 SP{AES 9| B2 BER MFY 03 LR WAS +38 & BeeGFS K 22IAE| AH|AS ChA|
AIZHSI0] M TAS H8ots XS A2IBLICH FAl LE MRS AVHOR 7| 78 0|S0f LRsHK o]
T20f AnsibleS CHA| 43t 2E UIHOR "OIiBh FK ZFEIXISH, BeeGFS AHIAE CHAl Altefof

2L Q|4 AIZHO|L DR Al7t 2lof Aot 20| SALICE 0l2{3t HAZIOZ olof YutsioR S8 T2
O8I} WASIEIS Q|9 50| HotE 4+ ABLICHYS S8 T2 20| 12 28 DAL O ¥ HalY 4
ol

MO ).

LSt AnsibleS CHA| #&5h= A2 TN S2{AEE £[H2| HEZ £[S2l= SM0|H, Z0| 2t PCE AFEY
MECH 2SHAES| MEIE O A 7Y & AFLICH 53] 0 0|R= SZHAEIL STHE HIY H0M= EE
L ETJLCHAl A3 EQ1 Ansible2 AFE5IH PCE ALE35H= AELH MLt oHEMO 2 SR AHE S74Y
olAL|C}

A H .

2ILIC} pos status BE B2AAE| =E0IA S2IAEQ] FA| MEot 2t 2| AA0] ME(0]: BeeGFS AfH|A
Het Z44)8 SQIots 74 412 WHLLITE O] MMM o 0N HQIT 2 9l LYSS HHBILIC pes


clusters-maintenance-mode.html
clusters-maintenance-mode.html
clusters-maintenance-mode.html
clusters-maintenance-mode.html
clusters-maintenance-mode.html

status ':c'i-"'g.

O] £ 0|8l pcs status

rr

M pcs status SHAEH MH|A(BISZEE7| 8! Corosync)7t Al&E= ZE S2{AH LE0M. £ H 2|0
S AEQ] Qoo EAIELIC.

[root@beegfs 01 ~]1# pcs status
Cluster name: hacluster
Cluster Summary:

* Stack: corosync

* Current DC: beegfs 01 (version 2.0.5-9.el8 4.3-ba5%e7122) - partition
with quorum

* Last updated: Fri Jul 1 13:37:18 2022

* Last change: Fri Jul 1 13:23:34 2022 by root via cibadmin on
beegfs 01

* 6 nodes configured

* 235 resource instances configured

ofzf MMoll= S AEQ =0t LIFELICE

Node List:
* Node beegfs 06: standby
* Online: [ beegfs 01 beegfs 02 beegfs 04 beegfs 05 ]
* OFFLINE: [ beegfs 03 ]

Ol= 7] e= 2l HEfQl =S LIEFHLICE TH7| &EfQ] e E= OS] S2{AE 0] Hofsta QUX[T 2|2
A BHAOZ HAE[O JAELICE IRl HEfQl LE= LEJ 3522 SX[E[U7LE LEJ ME—/S= YT
20 oY == SHAH ME|AZF A-E|TD AKX 4SS LIEFHLICE

@ SETFNE AEE o SR{AE MU[ATESX|EH, HZ SR LE2 2[aAT7 42 T YL
UTE =S2= AZISHOf ghL|Ct.

L CJHH|E|H O R(0ll: Am)E 2lsH CH7| e @I 2tol AEfRl AR =9 AE Hofl 2 ot =7t HIAET}
HAELICE 0|2 S0 HIA S A0 AL E HHSt 2[AA00 Zof7F L/lSHH BEA|EL|CH Node <HOSTNAME>:
standby (on-fail).[CH2 7Hs8t AEf= QLI ‘Node <HOSTNAME>: UNCLEAN (offline) HAl0] Alm{s}o]
S AR LE MEE 2ol £ QIS 2 LIEI = ZBR(CHE 20N 2|AATF ARE[= WS KT 5= AS) A
L CItHAE| = O 2 LIEFLEX|2H X| 8Lt

CHS MMOjl= 22AE(S| BE 24X S2 14T Aef7t EAIELIC,
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Full List of Resources:

* mgmt-monitor (ocf::eseries:beegfs-monitor) : Started beegfs 01
* Resource Group: mgmt-group:

* mgmt-FS1 (ocf::eseries:beegfs-target) : Started beegfs 01

* mgmt-IP1 (ocf::eseries:beegfs-ipaddr?) : Started beegfs 01

* mgmt-IP2 (ocf::eseries:beegfs-ipaddr?) : Started beegfs 01

* mgmt-service (systemd:beegfs—-mgmtd) : Started beegfs 01

[...]

L EQ ORRIIIX| 2 2[AAN 2X|7F /U=
Ho|AH2| 2|AaA BXIE QEYOL} SEt
AEEgtL|Ct HAO| BTt AHLE HA =
(blocked) CIE L EO|A AMAEEIEST

of 2|AaA MEH Fof| It HIAEJF HA|EILICE o & £0{ Ho|A
o 22 E|X| 2ot 2R MEEISI|= L EE 2EI2|2 oHEE{n
Ii5t= A 2|AA MEf= L|ICH FAILED <HOSTNAME>

o
N
i
z —
1
Mot
>
3%
o>
~
o

BeeGFS HA 22{AE{7} 0121 BeeGFSOl 41X{3HEl 2&H OCF 2|44 O0|HES ALSSLE 2S 2% WaJl
QUALITH S8l BeeGFS TLIE|E S -=0| BeeGFS 2lAAS AtSY 4 8IS U HULHE £

HA 22{AE2 BeeGFSE M{AStL|CH
AnsibleS AL2310] 2B AEZ RLASHL|CH

e

UHH O = BeeGFS HA E2{AEL B E HHE MFAH5t2{™ Ansible QHIEZ|E HO|O|ESHY ansible-
playbook BHS CHA| Ao SLICH 07[0f= LR HHIOIE, Y+ HA 1M HA L= BeeGFS AMH|A 714
ZH™ SO0| ZEILICE O]t FM2 group vars/ha cluster.yml OIS AMESHH ZHEH M SH SE2

Ut ThY L NS KBTI Mol Zholgt 4 LT

FX 2E|E AL SHAHE MH|AY U 22|X}7F 20L0F 5h= 74 FM0f| CHer XiAeh LHE2 ofHE
EXSHMA 2

S2{AHE 28 o HY2 7[2Xo= SHs/EQRLIT. FR0f mat HYS AN 2 H|ZYe5te 2F X
Fao|Eet 242 EF |AEs AYE s I L EJ A2 BEEX| FEE 5h= 20| E5LICE 0| 7|82
TSSO = H|gdstet = AR 22| Kp7F 280k & THHO[ ASLICE.

=4 1: AnsibleS AE3H0] H Y H| 2}

Ansible2 AFR3I0 HIAIS HIZASHSIH BeeGFS 2LIEIS] &o0f 24 A] S20| fence"0ll A "standby"2
HAEILICE %, BeeGFS BLIE|7} OIS 2512 E8 Tf7] ME|2 £1 DE BeeGFS AH|IAS HARH{6ID
SHLICH 24 MEfo| 2| S Z/EIAE 0|2l0] A ANEOR SM 2wt O MFELIC S 2|AAT} 2z
=0 SXIEIX| 942 FL CH2 UKo A AIRtoHs 20| AHEHEICHS ZRILITKE, HAS UHiHoz o

S2| Ao LR,

1. of L= Ansible QIHIER|Of] E0 JELICt groups vars/ha cluster.yml CHS AES FIHLICH
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beegfs ha cluster crm config options:
stonith-enabled: False

2. Ansible 20|52 CHA| A5t FHAE{Q| HE AretS ML

ZM 2: £330 HYS HIZGEILC]

B0 2t AnsibleS CHA| &5HX| o0 A S LAH Q2 Higdstet = A2H, S2{AH0]| Chiet ZX| 31 & £=

HAEZS E0[5HH & = ASLICH.

0| 7140l BeeGFS ZLIE{7t TOHE HXISHH 2 1*517f N E|las OAFS SX|5H Y
AEZLCH MM HELHE EB|HSIHL s Be 2la2 OFS Al AESIAHLLHE S AER

@ 0|SdteA 1l A|=5HX| pdELILE S5t H 2R E s &t S & AAlSHUAL pes resource
cleanup £= EEE £S22 7| Ei= HatetLct.

CHA:

rr

H|

fliok

1. HA(STONITH)O| MM o= 23t &
show stonith-enabled

Mot A =X| 2elst2H LIS S HAHSIMAIL. pcs property

2. HIA MG H|Z M6 H: pcs property set stonith-enabled=false

3. HIA Mg =MoIStE{H: pcs property set stonith-enabled=true

(D crzdl Ansible Z2olsg At of MFo| HFIELIT

HA 22{AH M8 A E HO[O|ESLICE
BeeGFS AMH|A ¥20|=
Ansible2 AFE5I HA 22{AENAM 28 521 BeeGFS HE 2 2H|0|ESIM| K.

e

i

BeeGFS= major.minor.patch HZA ‘_"}E| KA E UHELICE BeeGFS HA Ansible S X[ &= 2+
major.minor H{T(0|: beegfs ha 7 2 Y beegfs ha 7 3)0f CHoH MISELICE 2 HA HE2 Ansible ZalM
22| A|HO| HBEE 2|4 BeeGFS | |:|-|x-|01| DHE0] ASLIC

BeeGFS2| =& H7Z, 00| KM 5! IfX| M 7t 0|52 E et 2= BeeGFS 1 12{|0|=0l= AnsibleS AFE3H{Of
EILICt. BeeGFSE YH|0|Edt2{™ HX| BeeGFS Ansible Z2M S H|0| E8H{OF HH, O] 2HE 0| A B /22|
xt= 3} gl 7|E HA S| AE{0f| CHSE | Al 2K AFSTF JHA AFSHE 81| 7P QIEILICH M £|Al HEOZ
HO|0|ESt 0| "-e "beegfs_ha_force_upgrade=true™ 7 Al AE{0| A “ansible-playbook & Al&Hs}7|
MK = BeeGFS7t & 02(|0|E5|X| F&LICH 2F 20| =0f| CHSt XhM|st LI 2 oiXl 2| "BeeGFS

o _|E_-”O| _ A‘|D=|A-|“O xl-ongMg_

() BeeGFs v82 ¥I8[0|=8ts P "BeeGFS V82 ©1720|=" HAHE HESHIAIR,
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HAEE 80| EE

Che YI30|E HEE HAE U AES ARYALICH

[ -_

Az HH H HE| 2|Y ME "HE
gaeo|=

7.2.6 7.3.2 of v3.0.10llA v3.1.02 2 Beegfs M E 20| Est= &, HE|2| 0|

It ASLICH

7.2.6 7.2.8 ot v3.0.10|A v3.1.09 2 Beegfs ZzIM ag0|=

7.2.8 7.3.10| A o begfs ZaM v3.1.02 AFE5I0] P 2[0| =M AL, HE[Z| O]
st FIMEAELICH

7.3.10018 732 of Beegfs Z2M v3.1.02 A23t0{ ¥2|0|=&L|C}

zot

7.3.2 7.4.1 o Beegfs Z2lM v3.2.08 AFE5I0] 20| =&L|Ct

7.4.1 7.4.2 o Beegfs 22| v3.2.08 AHESI0] 20| =RL|Ct

7.4.2 7.4.6 o Beegfs Z2H v3.2.05 AFE5I0{ 20| =&fL|Ct

7.4.6 8.0 o "BeeGFS v8= 2 12|0| =" HXte| XX S AESH

AO|0|EBIMAL.

7.4.6 8.1 o] "BeeGFS v8Z ¢ 12{|0| =" HXte| X|XlS AR5t
%.*JEHOIESH;!AIQ.

746 8.2 ol "BeeGFS v8Z 1 13|0| =" "Xto| X|XlS A5
A O|ESHMA 2.
BeeGFS & 18|0|E CHA|

MIMO0j| A= BeeGFS Ansible Z2IM 3! BeeGFS AHM|E YO|0|ESt= HHAIE MISTLICH BeeGFS F H T
2 HH™ AO|0|Eo| CHet 7t THA|of| £ Fo|stAIL.

=)
rC=
4

1CHA|: BeeGFS Z2M & 180|=

off HMASIO] ZHM 20| =& "Ansible ZEIA["0| M LIS BHES MEetL|C
ansible-galaxy collection install netapp eseries.beegfs --upgrade

QIeiel M ae0|=9 A oM HHUMS Ef—-—E':of*'MQ "Ansible ZZA|" 15

St= Ct
Install Version'® 2|1 LtA Download tarball. EF=2 Ansible H|0] =t E2 &S0 LIS HHES
AI$H'6I-|_||:_|.
=2od .

ansible-galaxy collection install netapp eseries-beegfs-<VERSION>.tar.gz
--upgrade
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2CHA: Ansible QIHIEZ| YH|0|E

S AE{9] Ansible QIHIER| ThU0f| 2R = Hdh= YO0 ES +AHMAIL. EF Y2|0|= 27 Areto] Chst

XiM[et L2 of2f BT 2|0 = F 1 Ateh MMS HESHIAR. BeeGFS HA QIHIEEZ| F140] Cieh L FH =
"Ansible QIHIEE| " MES HRSIHHAIL.

Il

37 Ansible Z2|0|5 HH0|E(F KT £= £ HTS YUC|0|ESH= 20T

Z B i 8 HH 200] 0|S3Hs B2 playbook. yml SEAHS Bt FX| B2|shs B AHBE|E THU0A
PSS HEO| 0|ES beegfs _ha <VERSION> YO|O|ERLICEL O|E S0 BeeGFS 745
2 CH21t 22 0|H0| “beegfs_ha_7_4 U&LICE.

- hosts: all
gather facts: false
any errors fatal: true
collections:
- netapp eseries.beegfs
tasks:
- name: Ensure BeeGFS HA cluster is setup.
ansible.builtin.import role: # import role is required for tag
availability.
name: beegfs ha 7 4

O E2/|0|5 mtAof LIEOf| CHEE XM[TE "BeeGFS HA S2{AEE FHEULICHILER2 MHS HZSHMAIL.

ATH7|: BeeGFS Y 12|0|=5 A&t Ct

BeeGFS 2IH|0|E HE35}7|:

ansible-playbook -i inventory.yml beegfs ha playbook.yml -e
"beegfs ha force upgrade=true" --tags beegfs ha

BeeGFS HA 9&t0| A LR = H|SIQIE AEE|:

* 2} BeeGFS MH|ATL 7|2 LLEOf| YIKISI=S SHAE 7 2|2 9| MEfQIX| golefL|ct.
* SHAEE X224 REZ MetstL|C]
* HAZ2{AE 74 QA E AOO|EYLICHERS Z22).
St 20| 2t Y L EE oF Hofl LY ¥ az0|=
ca

M|
° CH7| . =0]| BiX|St D MH|AS EZX = EZ HYUQQHBL|CE

-

.
l_|

gL,

—

° BeeGFS I§7|X|E ¥ 20| =gfLICt.
o AH|A CHA|

* SHAEE SX|EL BE QB2 0|5t
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HTH laz2f|oj= H1 Aret

BeeGFS H7 7.2.6 &= 7.3.00| M & 18|0|=

HZE 7|8 QIS0f CHet HE Aret

BeeGFS H7T 7.3.2 0|0l M= HE 7[8t 2150] |0 RA0{OF HLIC} LHE F Stitete Y= X o H
ME|ATZF AZE[X] §E5LICEH

* connAuthFile & & X[HTL|CE.

Hots ol HA J|H Q15 S EHstot= WS M= AYYLICE XtMet LHE2 "BeeGFS &2 V[t 215"

=
- o

o

‘beegfs_ha*’ 2 QUT LIYES ASC= WEsHH CHE fIX[2 HHZEELICE.

* SHAHOEEIIY L E

* “<playbook_directory>/files/beegfs/<beegfs_mgmt_ip_address>_connAuthFile'2| Ansible X[0{ =&

‘beegfs_client’ FE2S MAO| ZXY FL AS2=2 ZX|SI ZS20[AEN HERLICE.

beegfs client HEYS ALE5I0] 22I0|AHEE FHSHX| 42 22 2 220|QE0| QIE IS
+SOE HXSI beegfs-client.conf IMHUUA connAuthFile HEZ FM60fF SL|CtH HE

@ 7|8k 2150 3= BeeGFS HTO|A & 2|0 =8H= B “group_vars/ha_cluster.yml 01| A{
‘beegfs_ha_conn_auth_enabled: false’E AA5I0| Y 2|0|= F0f| HZ 7|8t Q15 S H|IZM3}5IK|
AOH Z20|HET} HM|A HoHS A ElLICHATSIX] §*R).

— L= 2o

KtMISt L8 S CHE 7 B

o

ro

"eluh Ifel = TS KIFELICH MM 91 o

Ol

=4 A

1

EXSIMAL.

BeeGFS v8Z € 13|0|=

Ct2 HHAIE 2t BeeGFS HA 22{AHE HT 7.4.60|A BeeGFS v8E Y 18|0|ESHMA| .
e

BeeGFS v82 BeeGFS v70ilAl € 2|0|=617| Foj| £7} M™o| LWRst I 71X| SR8t HA AlES ZgALICY

O] ZM0|M= BeeGFS v82| MZ2 7 Aol 57| 22{AHE ZH|5t 1 BeeGFS v82 ¥ 12||0|=5t= 2HFE
QtLHEtLICE.

BeeGFS v8& ] T12{|0|=5t7| F0j| A|AR0|| BeeGFS 7.4.6 0|40] MX|=[0] U=X| HQISHIA|2.
@ BeeGFS 7.4.6 0| HTS & S 2 AE = 0| BeeGFS v8 Y18|0|= EAE T Hof
M "M 7.4.62F 2|0|="s{0F EL|C}.
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BeeGFS v82| £Q tHA Argt

BeeGFS v8U|M= L3t 22 £ HE A0| ZUEIASLIC

* 2tO|MA A|l: BeeGFS v82 AEZ|X| E, 1A AEZ|X| LA, BeeOND St Z2 m2|0|Y 7|5 ALE617|
2|8l 2to|MA T} T RStLICtH Y 2|0|E317| Foll BeeGFS 22{AE{ 0| LTt 23t 20| MAE SHHSIAA|.
L%t AL "BeeGFS 20| MA ZE"O|AM UA| BeeGFS v8 W7t 0| MA S Bt 2 QUEL|CH

* 2t2| AMH|A C|O|E{H{|O| A Ot0|124|0|M: BeeGFS v82| {22 TOML 7|t Aoz 1M et stslaH
BeeGFS v7 22| MH|A H|O|E{H|O|A S AUH|O|EZl BeeGFS v8 HAIOZ 45 O=F 00| 12{|0|Ma0f BHL|C}.

* TLS 2 =3}: BeeGFS v82 MH|A Zto| otTol E4S 2f8 TLSE ZUYSELICH Y20|= 170l BeeGFS
2E| MH| A%t beegts BHE FEEIE[0 A TLS USME WHsta s Of LTt

BeeGFS 82| X[A|gt LHE 8l X7} HZA AIS2 "BeeGFS v8.0.0 € 18|0| = 7}0|E"E XXSIAA|L.

BeeGFS v82 20| =5t2{H 2HAE 7tE SX| AlZto] ZRELICH EoF BeeGFS v7

(i)  2efolel=L BeeGFS ve 22{AF0| A% 4 giALICH 0] 0/X1= Y2 2| 2skste
22{AE|9t 22f0[9IE ZHo| @T2I0|S AJ7IE MBS ZEFHIAIL.

10| =E ¢/5i BeeGFS 2C{AHE ZH|SHAHR

=

Y0|=F AlZISHs| ol Retet Hetnt CHREFY 2| 201E 23l 2td S S0 ZHISH A2,

1. SHAETH HA HEQIX|, 2= BeeGFS MH|ATE 7|2 LE0M M3 FQIX| 2QI5HYA|2. BeeGFS AMH| AT}
A Sl I 20| 2= Pacemaker 2|27t 7|2 EO|AM A SUX| 2QISHYAIL.

pcs status

-

2. 2HAH 1Y S J| S5t HATL|C

= =

—_—

a. 2{AH 4 W0 et X2 "BeeGFS #e HEM"S HXRSHIA2.

b. 7|Z 2t2| G|o|E| C|2AE|2| S WAetL|Ct.

cp -r /mnt/mgmt tgt mgmt0l/data
/mnt/mgmt tgt mgmt0l/data beegfs v7 backup $(date +%Y%m%d)

C. beegfs 22t0|UEO|M LIS HHS dAst0 £

mjo

AxgOR MEELIC

beegfs-ctl --getentryinfo --verbose /path/to/beegfs/mountpoint

d. DAY S A= Z2 XA

rot

HEj H=

i

SESHAIL.
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beegfs-ctl --listtargets --longnodes —--state --spaceinfo

--mirrorgroups --nodetype=meta
beegfs-ctl --listtargets --longnodes —--state --spaceinfo
—--mirrorgroups --nodetype=storage

3. 22I0|HEQ| CHREIJ S FH|SID “beegfs-client MH|AE SXISHIAIR. 2t 220 E0]| CHel CHSS
AlSHEIALA| R
= o = -

systemctl stop beegfs-client

4. 2 Pacemaker 22{AF{0fl CfsH STONITHE HIZHMBISHIAI. 0127 5121 2R3 == HREIS E2|3HN
21 Y720|S 3 Z2iAEC RAYS A 4 ALITh

T Oo=2
pcs property set stonith-enabled=false

5. BeeGFS HIYAHO|AQ| EE Pacemaker 22{AE{0f| CHoll PCSE A5t 22{AEE SX|EfLICE

pcs cluster stop --all

BeeGFS Il7|X| ¥ 12|0|=

SHAHS RE O LE0| AL Q! Linux BHZETH| 2H= BeeGFS v8 IN7|X| HEAE FIISIMAIL. 34
BeeGFS XZA ALE B2 "BeeGFS CH2ZC H|0| X0 A 2Holgt 4~ QU&LICH =X 2 AL 22 beegfs 0|21

MEAE HAES| FHSHA.
LIS ©Al= RHEL 9 MY - E0{| A 34! BeeGFS 8.2 2| XX|EE|E AESt= B S QCHBLICH S2{AES BE
o L E0|M CHS HHAE sHSHIA2.
1. BeeGFS GPG 7|& 7tMELICh
rpm --import https://www.beegfs.io/release/beegfs 8.2/gpg/GPG-KEY-beegfs

2. BeeGFS 2|ZX|E2|E 7IXSLICt.

curl -L -o /etc/yum.repos.d/beegfs-rhel9.repo
https://www.beegfs.io/release/beegfs 8.2/dists/beegfs-rhel9.repo

@ MZ2 BeeGFS v8 2| EX[E2|2t2| H=3 YX[S{H 0|0 74 &l BeeGFS 2|ZX|E2|S
T HASHAIL.

3. Ii7|X| 2t2|xt FHAIE HE[stM K-

140


https://www.beegfs.io/c/download/
https://www.beegfs.io/c/download/
https://www.beegfs.io/c/download/
https://www.beegfs.io/c/download/
https://www.beegfs.io/c/download/

dnf clean all
4. D= MY - S0l A BeeGFS IH7|X| £ BeeGFS 8.22 YH|0|ESIMAIL.

dnf update beegfs-mgmtd beegfs-storage beegfs-meta libbeegfs-ib

()  BZE 2242E0IH becgts-mgntd T7IXIE XS 5 7| TR =S MEt QEIO|EFLICE

£E| H|o|E{Ho] A ¥zol=

BeeGFS 22| MH|AT} &8 FOI It = F StLI0A CHZ HAIE +Asto] 22| H|O|E{H|0| A5 BeeGFS v70iIA
v8Z Ofo|12i|o|dgtL|Ct.

1. BE NVMe CIHIO|AS LIS 22| RIS 7|1EQ 2 HEZSLICH
nvime netapp smdevices | grep mgmt tgt

SHM X FZE 2ARISHHAI2.

a.
b. 7|& 2t2| ch4 O E X|Fof| 22| chid EX|E DFREZLICH “/devinvmeXnY & X 222 CHA):
mount /dev/nvmeXnY /mnt/mgmt tgt mgmt01/
2. Ct32 A0 BeeGFS 7 22| HIO|E{E M CIO|E{H|0|A HAlOZ kM ZLICt.

/opt/beegfs/sbin/beegfs-mgmtd —--import-from
-v7=/mnt/mgmt tgt mgmt0l/data/

ol =3:

Created new database version 3 at "/var/lib/beegfs/mgmtd.sglite".
Successfully imported v7 management data from
"/mnt/mgmt tgt mgmt0l/data/".

BeeGFS v82] 21318l RE 4 ZIAt 7 ARIOR oI8 X5 7IH97|7t RE A0 AEstr] 22

+ ABLICH OIS Sof, 40| ZXfobx| 2= AE2X| B0l e AL JHS7|7} AgLct,

() otoj2ol o] Muetet ¢a2o|=E igetx| OHAAIS. Blo|Ef#olA Oto| ol 25X
S1212 916 NetApp IR0 2ISHIAIS. YAl HZHOZ, DRIVt S ZE WIHK| BeeGFS v8
I§7|X|E Ct2 30| =5t11 BeeGFS v72 A& AdEr 4 Ql&LLCE.

3. MMEl SQLite It S 22| AH|A OFR2EZ 0|5 8fL|C.
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mv /var/lib/beegfs/mgmtd.sglite /mnt/mgmt tgt mgmt0l/data/

4. MMEl "beegfs-mgmtd.toml'S 22| AH|A OI2EZ 0|SEL|Ct.

mv /etc/beegfs/beegfs-mgmtd.toml /mnt/mgmt tgt mgmtOl/mgmt config/

o
HU
rot

‘beegfs-mgmtd.toml® T OIY FH|= CtE MMl Zlo|MA A Trs £+ HAHE
=of| +™ELICE.

2o MAl 74
1. beegfs ZE| MHIAE A= B E 20 beegfs 2H0|MA THF[X|E HXISHUA|Q. YEtHOZ S A &
i & EQJL(Ct.
dnf install libbeegfs-license

2. BeeGFS v8 20| MA M S 2| L E0f| CHR2EESH CHS 2| X|0l| HHX|SHY A2,

/etc/beegfs/license.pem

TLS &3t 1A

BeeGFS v82 2| AH| A2 S2H0[AE Zto| QHH St SIS 23l TLS Y=otE ERZ BtLCt. 2h2| AH| A%
SC0|UE MH|A 7| HIERIS S0 TLS Y=etE #4ots W2 AI ZEXI7E ALt HEE= 7 ettt
W2 ME[E = A= T 7[2HCA)MM ML ABME ArE5t= AYULICE = XAl 22 CAS W4 sH0]
BeeGFS 22 AHE AUSME MY == JASLICE L=t BRSHK| 42 %f’éoll—f =H S 2ot R0l=
TLSE 25| H|gdste &= X|TH 0] F< 2ot I HEQIDN =EE[22 AFSHX| gfaLict

TIHst7| Hofl "BeeGFS 8& TLS 2=t 4" 7H0|=9f X|H U2} 2HF0)| = TLS 2f2stE dEsHAIL.

YOI0[E 22| MH|A Y

BeeGFS v7 714 US| MHE /mnt/mgmt_tgt mgmt0l/mgmt config/beegfs-mgmtd.toml IIUE
502 M40 BeeGFS v8 Z2| AH|A FA M!S ZH|shL|Ct,

1. 22| ciAo| OIREE #2| LE0|AM BeeGFS 78 &t2| AH|A med
/mnt/mgmt tgt mgmt0l/mgmt config/beegfs-mgmtd.conf & ®ZE?t CIF EE
/mnt/mgmt_tgt mgmt0l/mgmt config/beegfs-mgmtd.toml IIYZE MESILICE 7

“beegfs-mgmtd.toml'2 Ct31 2 = UASLICEH
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beemsg-port = 8008

grpc-port = 8010

log-level = "info"
node-offline-timeout = "900s"
quota-enable = false
auth-disable = false

auth-file = "/etc/beegfs/<mgmt service ip> connAuthFile"
db-file = "/mnt/mgmt tgt mgmtOl/data/mgmtd.sglite"
license-disable = false
license-cert-file = "/etc/beegfs/license.pem"
tls-disable = false
tls-cert-file = "/etc/beegfs/mgmtd tls cert.pem"
tls-key-file = "/etc/beegfs/mgmtd tls key.pem"
interfaces = ['ilb:mgmt 1', 'iZb:mgmt 2']

Heo w2t 25 325 T AL 2t A TLS 43t LXA[F|HAIL.

2. ?.;*EI MH|AS HAdHE 2} O =20 M systemd MH|A TS =T510] A 4 Tt /KIS 712|7| =5

sudo sed -1 's|ExecStart=.*|ExecStart=nice -n -3
/opt/beegfs/sbin/beegfs—-mgmtd --config-file
/mnt/mgmt tgt mgmt0l/mgmt config/beegfs-mgmtd.toml|"'
/etc/systemd/system/beegfs—-mgmtd.service

a. systemdE CIA| EEFL|CE.
systemctl daemon-reload

HHSH= 2t oY L Eof| T3l 22| AMH| 22| gRPC S41S ¢I3 ZE 8010 ELICH.

=
=
a. beegfs 0| LE 8010/tcp= F7tetL|Ct.
sudo firewall-cmd --zone=beegfs --permanent --add-port=8010/tcp

b. HZA Alst

o

mjo

HESIHH YotHS LHA| ZESHUARL.

sudo firewall-cmd --reload
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BeeGFS ZL|E| AT ZIE AGH0|E

Pacemaker beegfs-monitor OCF ATZEE= MZ2 TOML 74 HAI1t systemd AJH|A ZE|E X|SIEE
AC|O| EsHOf BILICE SHAES| ot LEOM ATZEE O|0|ES CHE, YOIO|EE ATJZUEEE HE LERE

SASHYAIL.

cp /us
/usr/1

r/lib/ocf/resource.d/eseries/beegfs—-monitor

ib/ocf/resource.d/eseries/beegfs-monitor.bak.$ (date +%F)

2. 22| A O BZE conf Ol L toml(Q)E YHO|ESHMAIL:

—

sed -1
/usr/1

's|mgmt config/beegfs-mgmtd\.conf|mgmt config/beegfs-mgmtd.toml|"

ib/ocf/resource.d/eseries/beegfs—-monitor

e ASREOM IS 258 +522 LT
case S$type in
management)
conf path="${configuration mount}/mgmt config/beegfs-mgmtd.conf"

rr

2|3 Cre

case $
mana

cO

. .
rrs

3-get_inte

a BAE

O HHEN|R:

type in
gement)
nf path="${configuration mount}/mgmt config/beegfs-mgmtd.toml"

rfaces() ¥ get subnet ips() &+E YOIO|ESIH TOML +H S X[&LLLICEL

HE7|M 23R EE LT

vi /usr/lib/ocf/resource.d/eseries/beegfs-monitor

b. T}

gjo

—
e

F

oot

+E HoNQa: get interfaces () % EL get subnet ips().

C. ‘get_interfaces()‘OHH A|ZESH] “get_subnet_ips() 2 Z7HX| F &t MHIE AHISHNIR.

d. cte
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# Return network communication interface name (s) from the BeeGFS

resource's connInterfaceFile

get interfaces() {
# Determine BeeGFS service network IP interfaces.
if [ "S$type" = "management" ]; then
interfaces line=$ (grep "“interfaces =" "Sconf path")
interfaces list=$(echo "Sinterfaces line" | sed "s/.*= \[\(.*
\)\1/\1/")
interfaces=$ (echo "Sinterfaces list" | tr -d "'" | tr -d " " | tr
;' '\n')

for entry in $interfaces; do

echo "Sentry" | cut -4 ':' -f£ 1
done
else
connInterfacesFile path=S$(grep "“connInterfacesFile" "Sconf path"
| tr -d "[:space:]" | cut -£ 2 -d "=")
if [ -f "SconnlInterfacesFile path" ]; then
while read -r entry; do
echo "S$entry" | cut -£ 1 -d ':'
done < "SconnInterfacesFile path"
fi
fi

# Return list containing all the BeeGFS resource's usable IP
addresses. *Note that these are filtered by the connNetFilterFile
entries.
get subnet ips () {

# Determine all possible BeeGFS service network IP addresses.

if [ "Stype" != "management" ]; then

connNetFilterFile path=$(grep "“connNetFilterFile" "Sconf path" |

tr -d "[:space:]" | cut -£ 2 -4 "=")

filter ips=""
if [ -n "SconnNetFilterFile path" ] && [ -e
SconnNetFilterFile path ]; then
while read -r filter; do
filter ips="S$filter ips $(get ipv4 subnet addresses Sfilter)"
done < SconnNetFilterFile path
fi

echo "S$filter ips"
fi
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e. HAE HMAY|S NEStD ZRFLIC
. ZI%el| Foll CHe PHS Mol ATRE| 12 QRS HOISHIAIR, £2(0] glow AT ES| 120
SHHEL|CH
bash -n /usr/lib/ocf/resource.d/eseries/beegfs-monitor
4. M FXIot7| o LHO|EE beegfs-monitor OCF AIYEE S2{AEQ| L2 ZE 50
SABHYAIR

scp /usr/lib/ocf/resource.d/eseries/beegfs-monitor
user@node:/usr/lib/ocf/resource.d/eseries/beegfs-monitor

I-

SHAEE CHA| 221Q] JEf2 Het

[

1. 0|™Q| 2= YO|0|= CHAIE 2ot 2 HE 20| M BeeGFS MH|AE A[ZISI0] 22{AE S CHA| 22t
HEZ TSHAIL.

pcs cluster start --all

2. peegfs-mgmtd MH[ATI HZHOZ ARE|QUE=X] SQISHIAL.

journalctl -xeu beegfs-mgmtd

olg 5ol LSt 2

rr
ro

E0| ZetE LT

Started Cluster Controlled beegfs-mgmtd.

Loaded config file from "/mnt/mgmt tgt mgmt0l/mgmt config/beegfs-
mgmtd.toml"

Successfully initialized certificate verification library.
Successfully loaded license certificate: TMP-113489268

Opened database at "/mnt/mgmt tgt mgmt0l/data/mgmtd.sqglite”
Listening for BeeGFS connections on [::]:8008

Serving gRPC requests on [::]:8010

@ Xg 230 2F7F LIEILIH 22| 24 It Z=2E HESH ] BeeGFS 7 74 MHAO|M 2E 20
SHEA| HEE[U[=X] 2HlSHA2.

3. pcs status’S AU SRAE T Fak LEO|H MH|ATE 7|2 HF L EO|M A|RE|}=X] ZelgtL|Ct

4. SHAEIL HY HEIYS QT = STONITHE CHA| 2ESBHYAI2.
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pcs property set stonith-enabled=true
5. 22{AE2| BeeGFS 22I0|UEE Y 2{|0| =311 BeeGFS S2{AE S| HEHE 2Qlsta{H Ot MMo =2
0| SSIHAIL.
BeeGFS S210|¢E ¢ 20|=
S2AEE BeeGFS v82 43X Q= Y2||0|E8t 20| = 2= BeeGFS 2210 E X & 12|0|=8H0f gfL|Ct.
CHE tHAl= Ubuntu 7|8F AJARIOA BeeGFS 22I0|HEE 20| E5t= - S AEeL(Ct.

1. OFZ| &}X| AACIHH BeeGFS S2H0|AHE MH[AE FX[SHYAIL.
systemctl stop beegfs-client

2. AH23h= Linux HHZEHO]| SH= BeeGFS v8 M7 |X| MEAE F7ISHMIR. S4] BeeGFS ME A AL HH2
""BeeGFS CH2 2= H[O|X|"0f| M Ztelet 4= JAELICH DX g2 22 =2 BeeGFS 0|2 YA E HET|
THBHMIR.

CtZ A0 M= Ubuntu 7|8F A| AR A S 4] BeeGFS 8.2 2| ZX|E2[E AFEELICE

3. BeeGFS GPG 7| 7IXM3LICh

wget https://www.beegfs.io/release/beegfs 8.2/gpg/GPG-KEY-beegfs -0
/etc/apt/trusted.gpg.d/beegfs.asc

4. 2|ZX|E2| MY S CHRECSSHNIR:

wget https://www.beegfs.io/release/beegfs 8.2/dists/beegfs-noble.list -0
/etc/apt/sources.list.d/beegfs.list

@ M=Z2 BeeGFS v8 2| ZX|E2[t2| E=2 YX[St2{H 0|0 74 & BeeGFS 2|ZX|E2|E
EE FMASHAL.

5. BeeGFS 22}0[2E 17| X|E & 12{|0| =FfLICt.

apt-get update
apt-get install --only-upgrade beegfs-client

6. 22I0|AE0 TLSE T YA, BeeGFS CLIE A2 TLS7t HRBILICE "BeeGFS 88 TLS =%t
T EALE HZ6t0o] 2210|AENM TLSE TABHIAIR.

7. BeeGFS 22}0[|2E MH|AE AlZfelL|Ct
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https://www.beegfs.io/c/download/

systemctl start beegfs-client

Y30|= =l

BeeGFS v8Z ¢ 120|=5 220l £ LtZ S 2SI YO|0|=7F dSHEX 2SN L.

1. 2E inode?} 0| M1} S A%t HIELH|O|E] L =0]| 2o AREl=X| &It AR, 22| MH|AA import-from-
o =]
L

v1 7|2 AME3t E
beegfs entry info /mnt/beegfs

2. BE LCof C40| 22191 HEH0|1 Yot MEfRIX] 2RISHAIL.

beegfs health check

@ "Available Capacity" ZAI0| A CHAS| O 7 37t0| £FSICH= 217t EAIE|™M beegfs-
mgmtd. toml ItL0f| HO|=l "capacity pool” AIZIS A WA ZHE 4= ELICE.

HA 22{AE{Q| I|0|A H|0|7 3! Corosync IH7|X|E & &[0|=EGILICt

HA 22{2EH2| HEES7| 8 Corosync T7|X|E & 12[0| =512 H CtZ THAIS
THSHAIL.

e

I|0| A M|0|7{2} CorosyncE Y 120|E5IH MZR2 7[5, 2ot miX| &l 45 et

0|I‘|

[ |

o

w2 4 gLtk

=H—

S AHE ¥a20[=5t= Hlol= £ ¥20|E £ WA 224 SRets F 7HK] AE Y0 ASLC

—_o od AN

2 gAolls ARt @ HE0| AISLICEH Fa0|= Exts dEetSo] "elA HE mef OhHE = As
ClusterLabs?| "8 ZHS7| 22 AE L20|="HEME HZESH0] A Y HHS 2HYLICH ¢0|= ¢

27| Fol| LS AIE S ERIsHIAIR.
* NetApp BeeGFS £F 4 LH0|A {22 T|0|A tf|0|H 3! Corosync 7| X|7F K| A ElLICH.
* BeeGFS It A|AE! 8l Pacemaker 22 AE] A0 Rt EII0| Q&LICE.

© SHAETLEY HEIYLIC

o o

Ed gagol=

o

O 4H2 SHAHOM 2 =22 M5t YOH0|=2t LhZ 2= =E0A M H{TO| HlE W77tX] 22 AF0
CHAl =R45H= A RLICE O|FA| ofH S AR 7} 2 HEIZ RXAIEE2 72 HA S2{AF0| O] &H0[X|2t,
TZ2MHA B0 28 HHES M 0| JELICH 2 E SHAE|M O 2 WAI2 AFESHX| gfotof Lt
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1. 2t BeeGFS AMH| AT 1A} e 20| HAE|D = HEHOIA S2HAETL 2| o HEHQIX| 2IBfL|Ch XAl
LHE2 2 "2 LH2 HEiE 7*AP°H—IEf HZESHHAIR
2. 4Oo|=g LES Of7| RERE MEtSt0] = BeeGFS AMH|AS YHSHHLE 0| SELILH.
pcs node standby <HOSTNAME>
3. tteg

HAHBI0] L EOf MH|ATE AFIE|U=X] SFRISLICE

pcs status

CHo| &Rl L =0fl CHaH 20 El MH| ATt started 8= 2HRIRfL|Ct.

@ S AE 37(0f w2t ME|ATF KO = E2 0| S5t

= X 22 = AsLt
BeeGFS MH|AT} KO =20 M AZHE|X| = B2 £ FXSIUAML"EH o2 2TA"
4. LEO|M 2HAEE SEELICHL
pcs cluster stop <HOSTNAME>
5.

oM MEEEST], Corosyne & PCS Ii7|X| 2 & 1|0 =L CE,

@ o7 | x| 22| Xt FE2 2 MA[of w2t CFEL|CH CHE2 RHEL 8 0|4 A&5h= A|A=of Chet
HYLICE

dnf update pacemaker-<version>
dnf update corosync-<version>

dnf update pcs-<version>

6. LEolM MEEST

22 AH MH|AE A|RFEIL|CH
pcs cluster start <HOSTNAME>

7. I§7|X|7} G0l E

tl B2 pcs 2HAHE A8 =5 CHA| QIS EILICE

pcs host auth <HOSTNAME>
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clusters-troubleshoot.html
clusters-troubleshoot.html

8. HIEX 27| 7M0| M| =70 REHKX| crm verify HQIRLICH

(D) =2ai28 yosol= S0 o #st sholstel gLic,
crm verify -L -V
9. LEE 7| ZEOf| AN SHAELICE
pcs node unstandby <HOSTNAME>
10. @ = BeeGFS MH|AE 7|2 LEZ CIA| XHHHX:
pcs resource relocate run

1. BE L EJt Yst= 10|A H[0|7, Corosync X PCS A S HAE mintx| Z2{AEQ| 2 - =0f tisl 0|
CHH|Z Y= S|},

12. OIX|9O =2, pes status SHAEE H&st S2{AH MEf7F XS K| Q161D 7t current DC #dHe

H|O|A M|O|7H HHS EngfLICt.

‘Current DC'Z%} HZF'0| 2 1E|H Z2{AE{Q| =7} 0| H|0|A M|0]|7{ A1} shH| Mgz

@ olooz Azo|=Esljof SL|Ct HOHO|EE L ETF SE{AE{0| CtA| HEE & AL 2| AAT}
AEE|X| = B2, 22{AH 238 2elstn 2l ¥8|0|= 2|0 CHsH A= Pacemaker
22X LE = AR} 710|EE RIS L.

S2{AE ZRE A=FYLICH

o HZ HAME ZE 2HAH L= W B[220t ZRE[D LET} O*_'E1|0|':EI CtZ S2{AE{7F CHAl AIZHEILICEH
O] &2 H|o|A M|0]7 X Corosync Iﬂ'l"*OI =28 HH 92 KoK = Z20| 2L

1. 2t BeeGFS MH| AT} 1XF = E0|M A QU= MEHOIM 22 AT} XX 2] HEJQIX| QI HL|CE XhA|e
LHRO o "ElE-|J\E-|0| MEHE 7-|A|-o|‘[__||:|_u xnl- -5|. Al A |9
2. OE LE0N 22{AF ATEQO{(MEEST| 9 Corosync)E Z=LICL

() =228 2700 utet HH 22AHS BXeHs o ¥ & £ ¥ 20| 2 4 ABLC
pcs cluster stop --all

3. BE LEO|M S22 AE MH|AT ZREH @7 A wa 2t e =9| MEEEST|, Corosyne X PCS TIH7|X|E
Y220 =&fL|Ct.

@ 7| x| 2e|xt FE2 23 AAof whaf ChHELICH CHE22 RHEL 8 0|48 &dsh= A| Ao Chst
FHYLICE
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dnf update pacemaker-<version>

dnf update corosync-<version>

dnf update pcs-<version>

LEE dOzojEst = 2E LE0M 2L LATEYOE AL

4. 1

rin

pcs cluster start --all
S. I7|X|7} LHO|EEl B pcs SHAHQ| 2t L EE CHA| QIS ELCL
pcs host auth <HOSTNAME>

- OIX|H2 2, pes status 2HAHE M0 S AEQ| YEf7F G2 oHX| 215t 7t current DC SHHE
S| HES gt

@ "Current DC'2¢ 0| HIE|H S2AES| L E7} 0|F H|O|A M|O]7 BTt SH| Al
ALz A2|0| =8O BfLCt.

o - = OJRHE HAUOE Holo|E-LIC

CtS THAO k2t ok .= E9| ConnectX-7 ({HE{E [4 HAU0{Z o0 ERILICE.

R

M=Z2 MLNX_OFED E=2t0|HE XIStHL M2 2 7|52 2d3stAL HHE £3512{H ConnectX-7 O{HE]
Heo1E HO[o|EdloF & = USLICE O] BEAMOA = NVIDIAL| REZ|E|E AHE5I0] O{HEE UHI0|EY
UELICE O] mlxfwmanager REZ|E|= AFE To|M1t G 2M0| R42fLICH

zo|= 2 Arg

0| 7}0| =0l M= ConnectX-7 HHE WY 0{E |:1|0| 8= = IR
GO 0] CHol AHSL|CH S2{AH 3 7|0f w2t MHESH A0 E WHHS MEH
Mol CHS AFgtE SISt AI2.

| &8, & 2 YH0|ELQt 2 = S5{AH
MEBILICH Belo YHO0|EE +AotV|

ok

* X[ El&= MLNX_OFED E2{0[H7t MX|E|0] QO™ 2 HXSIUAIR."V|= Q@+ At
* BeeGFS It A|AH! 8l Pacemaker 22{AE A0 K56 B0 Q&LIC.

© SHAETLEY HEIYLIC

o o
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../second-gen/beegfs-technology-requirements.html
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o] A0 E &H|
i'=°| HHE HYHE °,=1I:-||O|Eo|-E1E=I NVIDIAS]

NVIDIA2| MLNX_OFED E2}0|He}t &7 HEE Ma &=
E AESH7| ol of| A o HE{ 2] He[of O[0|X|E

FREZ|E|E AMESH= 0| Z&ELICE mlxfwmanager. YH0|E
"NVIDIAS| X|& AO|E'CHRZESH 2t It == of| KZHetL cr.

L=X-13 (o] =
—_

? mlxfwmanager LES NVIDIAH|O|X|0M AEE = U

Lenovo ConnectX-7 O{EH{E{9| 2L
SE7E "OEM HeJo{"ArE LY,

22 2ro|E Y2 YA
SA2 37 O|Ar9| I E7} QUi HA 22{AE{0] AFEILICE 0] B2 W0l 3t #of ShLte| T =04
LICk. SERIBE O] AIZH St /OE H2I5tX]

ol ™2
YOO E510] HA 22| AE{7 MH|A QFHE Mg = A&

ofEf HEl0l o

o4 210 B&LICH

1. 2t BeeGFS MHI A7} 1%} = E0IM HHE| T Qli= AENO| A S2{AE{7} 21H0| MEHQIX| Selrich Xu3
g2 8 "S2IAES| YEIS HMELICH XA,

[ Sl =E0IM 25 BeeGFS AMH|AS E3jjo]d(E=

CE MEHSID Cfy| RER MeHs S

pcs node standby <HOSTNAME>
3. CH2 2 AMsI0| mEo| MH|ATH HHEIREX
pcs status

CH7| &ENQ! e E0f| CHoll 2 0dh= MH|A 7L Q=X &fQIEtLICt started.

S2{AE 37|10 w2t BeeGFS MH|A7E AOH LekE2 O|Sote O R = = R 20| 28
d= % E HXSHAR"EH SHZE

@ UELICH BeeGFS AH|AZ} XtoH L= =0f| A AIZFE|X| Qb=
M A",

4. 2 ANE25t0] o{HYE] HAUOE mlxfwmanager YHO|ERfLICE

mlxfwmanager -i <path/to/firmware.bin> -u

HYof HH[O|EE £=4I6H= 2 {HE{0]| CHSH £ PCI Device Name ZQISHLICE,
o 2t B E MA™SIH m1xfwreset A HY{E HETHL|Ct

-

oA H9of HHIO|E0IM L AHI0|ES HBs}7| Aok HEEIsHoF & 4 YL XFS S
AZSHIAIL. HEE0| BT FL OfHES HAFHE of

=]

@ "NVIDIA2| mixfwreset M|t AFEH"AS

MRS AL,

a. OpenSM MH|AE ZX[gL|LCE.
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https://docs.nvidia.com/networking/display/mftv4310/mlxfwreset+%E2%80%93+loading+firmware+on+5th+generation+devices+tool#src-3566627427_safe-id-bWx4ZndyZXNldOKAk0xvYWRpbmdGaXJtd2FyZW9uNXRoR2VuZXJhdGlvbkRldmljZXNUb29sLW1seGZ3cmVzZXRMaW1pdGF0aW9ucw

systemctl stop opensm

b. QtM AGsh 2t HEHOf| CHel CH2 HHES PCI Device Name ASMEBILICE.

mlxfwreset -d <pci device name> reset -y

C. OpenSM AH|AZ A|ZFStL|Ct,

systemctl start opensm

d. CHA] A|ZISHM|R eseries nvme ib.service .

systemctl restart eseries nvme ib.service

e. E-Al2|= 2E2|X| 0f20]2] 2EO0| A=X] &AM R.

multipath -11

1. "ibstat' ChE 2 M5t 2= O{RHE{ 7} {Sh= HAUO HTO0IM M= D A=X| =l

ibstat

2. TEO|M MEEEST| 22 AE MH|AS AFFRILICH

pcs cluster start <HOSTNAME>

3. LCE 7| 2E|A SHA|EL|CY.

pcs node unstandby <HOSTNAME>

4. DE BeeGFS AMH|AE 7|2 =2 CIA| RYHHX|:

pcs resource relocate run

2= OfHE{TH UEO|EE WintX| 22{AE{Q] ZF THY ' =0f| Lol O] THAIS Hr=E et
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21-C 22 A YE[0|E M WA

0 M2 WA 27H9| S8 QU HA 22{AE(0f HAELICE 0] W2 22 AT(0|E9 FASHX|B 3t ==

o Tl - A= Lod

S AE MH|ATFSKIE T MH|A CH2EMYS BX[617| fleh =7t BHAZF 2= ASLITH.

1. 2t BeeGFS MH| AT} 1A} 20| HAE|D = MEHOIIA S2AETL 2| O MEHQIX| ZolBL|C XAl
LHE2 S "S21AHO| HEIE AASLICH FESIHAL.

2. AOO|EY MY =5 MBS LEE 7| REE MetStH s 20| 2E BeeGFS MH|AE E(EE
O|S)eLCt.

pcs node standby <HOSTNAME>

3. tSS st =9 2|AATF AHEAEX] olgfLCt.

ajo

pcs status

CHZ| MEiQl e =of T3l 2 03k= MH| AT} GL=X] 2HIBtLICE started.
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82{A8| 2710f G2} BeeGFS AbI A7} Aol =E2 Bns/2i# 3 & E= o
2% 2

XEE
Started AELICH. BeeGFS MH|AE AIZSHA| Rots 32 & HZOHA|
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4. 2 AHE QX|E4 DEZ MEEL|CT

pcs property set maintenance-mode=true

5. 2 Aot HHE MR E mlxfwmanager YOO EEIL|CE.

mlxfwmanager -i <path/to/firmware.bin> -u

HYo UHO|EE f4I6H= 2 {HE{0]| CHSH £ PCI Device Name ZHQISHLICE,

6. REZ[EIZ AE3I0] 2 O{HE E MAHSHH mixfwreset M HHYOE HELICE

UE moof YOO|ENME HOH0|ES N E5t7| sl R Elsof & & ASLICE X
@ "NVIDIA°| mixfwreset xﬂowz EERSHUAIL. THEEIO| RSt AL O{HEHE Mo
THEEIS £l L.

To= T3

a. OpenSM MH|AE EX[gL|LCE.
systemctl stop opensm

b. QtM AZst 2t HEHO|| CHell CH2 HHES PCI Device Name ASMEBILICE.
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mlxfwreset -d <pci device name> reset -y

C. OpenSM AH|AZ A[ZFEHL|CE.

systemctl start opensm

N

‘ibstat ChS S &8I0 2= OHE7L #dh= HAO HEOAM Ml A=X| 2HlRfL|Ct.

ibstat

8. oM dEuET| 22{AE MH|AS AJZFEILICH

pcs cluster start <HOSTNAME>

9. LEE 7| ZEO|A SHAEL|C}.

pcs node unstandby <HOSTNAME>

10. 2HAEE RX|E4 ZE0|M SHAELICH

pcs property set maintenance-mode=false

1. D= BeeGFS MH|AE 7|2 L EZ CIA| RuiX]:

pPCsS resource relocate run

HE OB 7t UC|OIEE W7tX] 22 AE Q| 2t THY L E=0f sl 0 THAIS BHEgtL|Ct,

E-Series 2 E2|X| A|AHIS 1T8|0|=2L T}

HA 22{AE{9] E-Series 2E2|X| 0{2|0] 4 R4 F 20| =512 H L2 HAIS
(24N L.

e
2[4 HAH = HA 22{AE{9] NetApp E-Series 2E2|X| 012{[0| 2 Z|4 HEHZ FX[SHH £|HO| 51t ehelel

Hotg HEe £ UEL|CH AEZ|X| 0{2]|0|2 H0] YU|0| E= SANtricity OS, NVSRAM %! E2}0|E H<j|0f
s Eoff HElL|CE

1Tod
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LIS HAOM= Netapp Eseries.Santricity Ansible ZEME ALE5I0] AEE|X| 02|0|2] HANHE
YUH|0| Edt= WS Ztefs| MEBILICH Al&sty| Hof| "2 2|0 = 112 AFet"E-Series A|AE! O[O E0]| CHSE £
HESHIA L.

@ SANtricity OS 11.80 0|4} Z2|= 2 ¢{120|=3t= %

= 1.70.5P18H 7Hs&L|C =7t
20|25 MEs17| M| HX AEZ|X| 0|2 11

1
0.5P12 ¥ 12{|0| =&HOF gfLCt.
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1. Ansible ®|0] ==0| A %Al SANtricity Ansible CollectionS A28t U=X| &tolghL|Ct.

° Off HM|ASI] ZHHM HT|0|=8 "Ansible Z2ZIA|"0|M CIS HES Aldlisti|Ct,

ansible-galaxy collection install netapp eseries.santricity --upgrade

ot

—

° QIol AT|0|=9| AR oM ZAM Ef2E2 CIR2EZLESH0] "Ansible ZEA"HEE L EZ M&0t
S

ansible-galaxy collection install netapp eseries-santricity-
<VERSION>.tar.gz --upgrade
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a. Hello| MY S T22ERLICH

* * SANtricity OS % NVSRAM: * "NetApp Support AtO|E"AEZ|X| 0{2]|0] 20| 2= SANtricity OS
2! NVSRAM %A ZI2|AZ 0|F6t0 CHRZEBLCE,
= * E2l0|H H0f: * 2 "E-Series C| AT H[O] AO|EQJLICI"0|SSH 28 AEE|X| H{E 2| EBJO|E
o] ot x| A HA|E CH2EESHLCE.
b. SANtricity OS, NVSRAM % E2t0|E Hejof AU S Ansible X0 .- =29
<inventory directory>/packages C|HEZ|0]| XZgLICE.
3. Lt AR UHO|ETJ RSt BE AER|X| MZ|0|(EE LE)E ZESTE 22 AE2| Ansible QIHIEZ]
oA S AH|O|ERILICt. X[E2 "Ansible QIHIEZ| THR MM S HESHUAIL.
4. 1K Lo E0i| M 2t BeeGFS MHIAE S8l 22{AE 7L M| MEHE RX|=| =S SLIC XtM|EH LHE2 S
"SEAES| HEfE AALICH BRSHYAIL.

S. o X|Hof| 2t FHAEE RA|ES HER "SSAHS |4 REZ HetefL(C eS| Ct

—

6. 0|2H= A Ansible 22|05 2 "update_block_node_playbook.yml" A A $tL|CH SANTtricity OS, NVSRAM &l
E2tolE HYN HES fdk= ga0|E 222 CHA|5H] E2|0| 50| Cf2 2HXE MBLICt
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- hosts: eseries storage systems

gather facts: false

any errors fatal: true

collections:
- netapp eseries.santricity

vars:
eseries firmware firmware: "packages/<SantricityOS>.dlp"
eseries firmware nvsram: "packages/<NVSRAM>.dlp"
eseries drive firmware firmware list:

- "packages/<drive firmware>.dlp"

eseries drive firmware upgrade drives online: true

tasks:
- name: Configure NetApp E-Series block nodes.

import role:

name: nar santricity management

7. AH|O|EE A|ZEHSI2{H Ansible ZIES L E0||A C}2 HHS MlisL|Ct

ansible-playbook -i inventory.yml update block node playbook.yml
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9. S2AEIS QX HA DEOA HTISHD Zt BeeGFS MHIAT} 7|2 =0 QS 1) Z2AE7} A1 o| AEfQIX]
stolghL|ct,
MH|A S S X[ 2|
Zhoff =X| 9 Zoll S+ MH[A

2 AE E 7t0f| BeeGFS MH|A 0|5
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BeeGFS MH|A = S AEHNAM L= 7H| HULHE 30 L =0f Zof7t LMstAHLE A=l =l FX| 22|
+H5ljOf o= B2 E2I0|HETF I A|AHI0f| A& °“A1I %* ULZ gL|Ct O] MMM = ZHE S8t =
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NHIAS 0|5 (S Sejoldeiof BiLIC P w=C8 o] Mel2 Hersto] of HeS ~8E 4 YBLict
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pcs node standby <HOSTNAME>

E M85 2fQlot 2 pecs status BE 2|AATLOIN| IHY L E0|M CHA] AR E|JSLICH L EE SE5H7LL
o w2t HEY + ASLICE

HYM A2 E HLLH =)

BeeGFS MH|AE 7|2 L W M| Ho= SHY FH|7} £|H pes status "= SE"0|AM AE{7}CH7|
HENQUX] SHRIBfLIC L E7F R E H2 S2{AE MH[AS 2201 MEli= HEE W7tX] 2T a2tQl HEf2
HEA|ELCE

pcs cluster start <HOSTNAME>
B0 221 HEf7F E|H CHE2S AFESH0] T 220 LA hLCt,
pcs node unstandby <HOSTNAME>
OX|2 2 CH2 2 Sl 2E BeeGFS AH|AE 7|2 L= E0f THAl MBHX[SHYAIL.

pPCsS resource relocate run

0!

YA 2| X]| 2 HYLH =
L EOf SE=9I0] = 7|EF FOH7L 2liet 22 HA S AEI XS ti8ste MH|AS Y = EZ 0|S5H0
HE|XHOf|A =8 =XIE FE 5 A= MLS HSsHoF LT AlLstr| Hof| "2 x| s 2 Mus & g
fIolg stolsty O|sHZ 2XE HZSHUAIR. L= MU0 CHA| HX| D Mo AEf7t | H MY S

= AlEE) MEE = LBV BEIE 0 S2{AH ME|ATASCE ARE|EE AFEX| o8z
L EE 2201 MEfZ JHMetof gLt

pcs cluster start <HOSTNAME>

J# o

blo

2laA FOHE Felotn LEo HY 7|ES MAF LI

pcs resource cleanup node=<HOSTNAME>
pcs stonith history cleanup <HOSTNAME>

Ol M &HASHYAR pes status =EIt 2221 HEHO|1 Y& HEJRULICE 72X O Z BeeGFS MH|AE M2
gl o BTt Ot = =2 CHA| 0| Sdh= AE YXISH | flol A2 = H U MSHK| S LI FH|E[H

Z2{AEHQ R E 2AAE ot LEE LM S22 £ Y= WH2 ChSa 25U

pcs resource relocate run
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72 BeeGFS AMH|AS CHA| MY = =2 0|F

BeeGFS MH|AE M O} LE2 AXMOZ 0| SEtL|C}

78 BeeGFS AMH|A0 L3l M2ot= Ot L ES A2 HEFSIH M2dts 27 HA LIEE[=5 Ansible
QHEZ|E ZF51 Ansible S2l|0|SS CHA| HASHHA|L.

Ol &0, 0| MZ inventory.yml IFLN A beegfs 012 BeeGFS 22| AH|AE M= O AHEE[= THY
=

mgmt:
hosts:
beegfs 01:
beegfs 02:

&= ME HIHZ 51 beegfs_0201 M 22| MH[ATF M EIL|CE

mgmt:
hosts:
beegfs 02:
beegfs 01:

BeeGFS AMH|AES A It =2 YA| O|SELCH

YutM O Z =T RX| 22| £l AL [failover and failback steps](#failover-and-failback)S Ar23t0{ st
LEOM 2E MH|AE 0|5t BL|LCt.

O 0|2 7H¥ MH|AE CI2 0 L EZ 0| F8l0f ot= AR LSS MaigL|Ct
pcs resource move <SERVICE>-monitor <HOSTNAME>

I 2|AA = 2lAA OFS K™K OtY AL, [l XIS BeeGFS AMH|A0| CHet 2L|E O|ES
ohaF X|EELICE ol E S0 BeeGFS #2| MH|AE beegfs 02 MO = 0|55 ™ LSS

@ HHSLICt pcs resource move mgmt-monitor beegfs 02. 0| ZEMAE HH=5I0] StLt
O| &9 MH|AE {dt= LE0M 0|SE = USLICH MH[AE AFE3H0 M L E0i| A XHH{X|

—_= =

INEERFA=X] pcs status 2QIEL|CE

BeeGFS MH|AE 7|2 =E2 CHA| O|SSt{H HA YA 2|22 H[of =S SHREILICHO 2 AH|A0 2Rt B2
Of THA|E gt=).

pcs resource clear <SERVICE>-monitor

A CH2 AW 2 MH|AES YJ5h= L EZ CHA| 0|38 FH[Jt T O3S Mgt ch

—_= =
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pPCS resource relocate run

H 0| 2 O o]y YAl 2|22 Hef =210] gle MH|AE 7= ==0f BiXISHA] §AELICE.
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SHAEE RXIEs HEZ HESH 2 E 2|44 DL EZO| HgH gt BT 7F 22| AH 2|AAE 0|S8HALE
He[ots AS LR = UAFLICEH AMAE Lolidh=s DAFQ Foff Z210] JAEEHE BE 2|22 E e = 20fM
A% HAELICH HE/RES ALIZ[LE tHEa Z&LC
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X %= ob7| IHMYLICE SHAEO WE ==0f 221X 57171 2R B2 RAIEs ZEE AE0HK
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pcs property config

‘maintenance-mode  2HAEI} FYYHOZ XFot= FR0= £80| LEHLEX] 4SLICEH.
SH2EIE X RAl 22| ZE0 = FR £82 2 EAEUN. Ctrues RAEF ZES
syssie® L2 ddsHHAIR.

pcs property set maintenance-mode=true

PC EIE &5t D= 2[2A00 "(22|=|X| ¢4Z)"0| EAIZ|=X| 2elsto] =tolgt = JAELICH 22AHE RXES
HEofM Mot 23S HASHAIL.

pcs property set maintenance-mode=false
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2oy £ A= AlLE[0l= H7| RX[E4 = C|o|E HIE] o= =4 ZF 0ro| 2|0 M0] ZetElL|Ct.

O O|RZE MK BeeGFS 2R AEE SX|3l1 ZE MHIAZ ZF}0} 8}

rr

A2 Cheg My
pcs cluster stop --all

St L E0M SRAES XY A5 YSLI(CE =E2 HEOR AH|A HYLH), M =S 7| M2
S 20| EX|SHH L2H] MM A

=

pcs cluster stop <HOSTNAME>

BE oM S2AE MH|A 3 2[AAS AZSIE{H LSS AL
pcs cluster start --all

=S £ SE0M ME|AS AIZFRILICE
pcs cluster start <HOSTNAME>

O] AN & H™EILICt pes status BZE TE0AM S2{AE 2} BeeGFS AMH|ATt AIRE|=X|, J2| 1 5=
LEO| M ME|ATF AlETD AEX] 2HRIRfLIC.

ZE{AH 37|0f w2t M| SHAETE SX|=[AHLE Ol AZHE H2 2 BAE= O R X E= R 20|
48 +pcs status USLICE 7t 52 0|4 SEHE B2 pecs cluster <COMMAND> "Ctrl+C"E

*'°”0f03| HHES FA0H7| Hol| 2HAES| 2t LEO| 2018t pes status 22{AH
MH|A(Corosync/Pacemaker)?t i . EO0M A& AlE| D U=X]| SHRISHIA|IR. S2{AE 7}
TS| &M HEfQl BE LEO|M S2HAHE KITht= 2| AAE F sto ol 4= UFLICH EHE =322
s 25t %4"'-52 2t SAL CHA| H&SH LIHX| MH|AS SXIE 4= ASLICE
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CIS2 AR Y L EE WA|sh= O] Z st tHA|of ciot JHQRILICH CHS SHAINA = SIEYH EXZ
oY =7 Aol SYst A It L EZ WA|EICHD 7Ry Lt
CHA:

1. MY LEE E2|XOZ uHstn 22 & 9l AEZ|X| HEY A0 CHSt ZE H|o|g8 HZES STt

. Red Hat j\EA
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=
e
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2 Sto] OH =0 2 MM E ChA| A X[ CE.
3. o 20N 22| 8 BMC HERIZS 748t
4

- ZAE 0|, IP, PCle-=2| QIE{H[O|A O = M IHA = =0f| ol HEE AF0| A= B2 Ansible

QHIEZ|S HCIO|ERLICH LHHOZ LLEJL SUSH MH SIEYOZ WHE[UD el HERD FES
Ag3tE B0l 20| gsLIT,

a. 0|2 S0 AE O|E0| HEE ER L Eo| QIMES| IAS M5t/ LL 0| S HERLICH
(host vars/<NEW NODE>.yml')E MEiSt CIZ Ansible QIHIER| IHUO)| Iﬁ!ﬂ |CF (
inventory.yml)XA O|™ LLEQ| O|EE M E 0|2 HREL|CE

all:
children:
ha cluster:
children:
mgmt :
hosts:
node hl new: # Replaced "node hl" with "node hl new"
node h2:

21t

o. 2HAHCICIE L E F StLI0|A 0| LEE MAHYLICH pcs cluster node remove <HOSTNAME>.

(D ol etz umets| Foll kx| OHYAIS.

6. Ansible M0 =E0M:

a. Ct2 &2 AFE3He 0| SSH 7| HAgL|Ct.
‘ssh-keygen -R <HOSTNAME OR IP>"

b. HF7| L =0f CHsl 2= 2= SSH

i

CHSez 714:
ssh-copy-id <USER>@<HOSTNAME OR IP>

7. Ansible Z2|0|52 CtA| A5t =5 P45t 2 AE O FIHetLCt.
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ansible-playbook -i <inventory>.yml <playbook>.yml
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journalctl --since "<YYYY-MM-DD HH:MM:SS>" | grep -1 unexpected

[cool

Jul 01 15:51:03 beegfs 01 pacemaker-schedulerd[9246]: warning: Unexpected
result (error: BeeGFS service i1s not active!) was recorded for monitor of
meta 08-monitor on beegfs 02 at Jul 1 15:51:03 2022
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journalctl --since "<YYYY-MM-DD HH:MM:SS>" | grep -i <HOSTNAME>
[...]

Jul 01 16:18:01 beegfs 01 pacemaker-attrd[9245]: notice: Node beegfs 02
state is now lost
Jul 01 16:18:01 beegfs 01 pacemaker-controld[9247]: warning:

Stonith/shutdown of node beegfs 02 was not expected

3CHA|: AIRHEES T |7t L E2 2EI2| 2 DS 4 Q=X| &holstL|ct

EE ANLIZ|QM =E7F AR Z 2Eakel JEfRIX] 2Helst| ?f8 49 S| HA(pencing)E AlEdt=E AE & &
UASLIChHEES HAX[= HY #lof met oHE 4 AS).

Jul 01 16:18:02 beegfs 01 pacemaker-schedulerd[9246]: warning: Cluster
node beegfs 02 will be fenced: peer is no longer part of the cluster

Jul 01 16:18:02 beegfs 01 pacemaker-schedulerd[9246]: warning: Node
beegfs 02 is unclean

Jul 01 16:18:02 beegfs 01 pacemaker-schedulerd([9246]: warning: Scheduling

Node beegfs 02 for STONITH

A 52j0| 4

oH

MOz A=E|H LS 22 HAX| 7L EAIELICE

Jul 01 16:18:14 beegfs 01 pacemaker-fenced[9243]: notice: Operation 'off'
[2214070] (call 27 from pacemaker-controld.9247) for host 'beegfs 02' with
device 'fence redfish 2' returned: 0 (OK)

Jul 01 16:18:14 beegfs 01 pacemaker-fenced[9243]: notice: Operation 'off'
targeting beegfs 02 on beegfs 01 for pacemaker-

controld.9247@beegfs 01.786df3al: OK

Jul 01 16:18:14 beegfs 01 pacemaker-controld[9247]: notice: Peer
beegfs 02 was terminated (off) by beegfs 01 on behalf of pacemaker-
controld.9247: OK
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