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# BeeGFS HA (High Availability) cluster inventory.

all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netappOl:
netapp02:
# Ansible group representing all file nodes:
ha cluster:
children:
meta 0l: # 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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ZE(H1) 12a. 192.168.3.10  Z#r(C1) 2a. 192.168.3.100 192.168.3.101
ZE(H1) i3a 192.168.5.10 {B#1(C2) 2a. 192.168.5.100 192.168.5.101
FH(H1) i4a 192.168.7.10  {@#1(C2) 2a. 192.168.7.100 192.168.7.101
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BeeGFSEEEIP i4b. 100.128.100.1 - 100.128.100.255
BeeGFSEIE i2b. 100.128.102.0

BeeGFSTT#iE i2b3Xidb 100.128.102.1 - 100.128.102.255
BeeGFS7Zfi# i2bXi4b 100.128.104.1 - 100.128.104.255
BeeGFSE i (EE PSS 100.128.1.1 - 100.128.99.255
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2. EERARIRE UL R ERE,

TR LAUfEARUEFIZ & (LARIFRABIOS) 31T ZBMCEE (fAIRedfish APIFCE R 4tIRE. RARERBIFXMHT
REVARSBE SR

B 7 HRINAEECE B IIER Lenovo SR665 V3 XM RMARRIRE, BSH" AEARIEERE" -

3. &% Red Hat Enterprise Linux (RHEL) 9.4 HELE B TERBIRMERAANENBMME RO, BIEFRE
Ansible =75 RRY SSH &

bR 3B E A InfiniBandin [ _EECE P,

@ REFHRERTE. ERSETREENZRINFHRS (FIAIH1-HN). HRMNETFERENL
STRRRYESS . MAZ B EN LFTAMBIES.

4. f£/ Red Hat Subscription Manager AMFITIRAS, UAFMET Red Hat FEFEREFFRENIRHGE,

HEEMREHIER M Red Hat fiid< £ : subscription-manager release --set=9.4, BXIi{
BH, B8R "NEVEMAITRRHELRS" 1 "W{AIPRHIEH".

o BRBaEYRMMBERHAERIRed HatfF i,

subscription-manager repo-override --repo=rhel-9-for-x86 64
-highavailability-rpms --add=enabled:1

6. EA"EM T RS2 E e S P EHCAR 4 B M B FP BINAIRR AR AR E R
RERTR
WIS MEE R LA E B IRiRORKIGEEF600IRTI S,
1. 8 EF6001THI2E AL E EIRIH .
BXREEROMNGA, BE "ERTISUEF0"
2. (AIR)IGEENRANTZERETIE R,
BHIGERT. AIUERMMEEEET PRSI AENRT. EXIREMFIZMBIHEA, 1§1EE "ERYIEH

Il:;\"o

@ REFRERAFTE. BESTBREFEETIBIMRIRFHRS (FIG0CT - CN). HRREFHRAR
SKEERS AR LNTARITE,

HEXHTRARILE RS EEE
AT EAREEMRESERE. FMNBENEREXGATRNRSSHES FEEBERRIKE,

AR ERBEXHTRIRSRBE SR, ANEFINTBINANZIIIEREEThinkSystem SR665Ak53528X
N REERRLE,
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EFRAVEFIREIAEZARIRE

Lenovo SR665 V3 RSN ALK EHE 21T L Al UEFI REIGERNEESH. XLFBSHATESTIR
SEREIT AU NARSS 2R RE,

£* UEFIRE>RRIRE T, WEUTRSGIRE:

BIER R

ARG E B
BRI BEX
cTDP Fnh
cTDPF 350
-6 BB IRPR F
BES EY 2A
£ FCstate-Control 2H
SOC PIREE PO

DF CRKZ& ®
PIRZS ®
BRRTFXHA 2H
B MEBHINUMAT =31 NPS1

REMIOHORE

RONEE o
IOMMU 2H
BRI

RS E BRAN
PCleEB RNz =H
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SIREER S

AAILE CE
LFHCREIH 2
DF CIRZ& 2
SMTHRI{ B®
CPPC 5

{#fARedfish AP ARSI E

BRT{EAUEFREE 2. i a] LI{EHARedfish APIENAFKISE,

curl --request PATCH \
--url https://<BMC IP ADDRESS>/redfish/vl/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"
}
}

B XRedfishiZXBVIFMEE. FE W "DMTFMIL",
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B EAnsiblels 4T &=

BB REFIT R, BHITUEE — S EIMWISHIIENL. LB EE KRR AE
FNetAppHIBeeGF SHRR 5 ZREBEBRIFTE XAHFMRT <o

BE. "BRAZR'TERENNRGERAT IR, UTFFEEZEUbuntu 22.04 L#1T 7M. BXEELNUXKRTT
IREVFEZ R, IEE "AnsibleSitd’,
1. MEBIANSIEZE 1THIT R, RELTPythonFPython EEHINIF IR IR €

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

venv
2. Bl Python FEEHIFIE,

python3 -m venv ~/pyenv
3. BUEREINIFIR,

source ~/pyenv/bin/activate
4. TERUEREIIF IR P R PTEAIPython R 4 &,

pip install ansible netaddr cryptography passlib
5. fEAAnsient GalaxyZZBeeGFS&E &,

ansible-galaxy collection install netapp eseries.beegfs
6. IIFE %M Ansient. Pythonhii&HIBeeGFSE &R A SLAR HAE K",

ansible --version

ansible-galaxy collection list netapp eseries.beegfs

7. IGETZIESSH. LA FAnsient MAnsientis 4l 1518 2i2BeeGF ST 5,
a. MRFE. FAnsH FHIT R EER—QAHEH,

ssh-keygen
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b. AN RIRBETZIESSH,

ssh-copy-id <ip or hostname>

@ Do * not* set up passworwless SSH to the block nodes . XEEI A=, tHARBHEMN,

tlZEAnsiblej5 &

BEXXGMRTRECE. FEIE—DAnsibleiFR. ATRTESERBeeGFSX R
%, BREIEERFTEBeeCFSXHRALANEN. AMTE,

$1F . EXFREAMNEE
EXERR FFAAMREE. TIRER LIRIRN AT X LA MR E X I,

Fraz Al
* NIEEEBERFREILS R, BTRFILBAESE RN, BINERRNFMEILSE S,

p
1. #ZAnsibleiZHI T = L. WEER TFMEAnsible’F BB FM XA E R

BRAFFARA. SNELSBEREIZNFAIAEXANBRUNESRS BIIZEN FILE REZ.
2. QIRLTFER:

host_vars

group vars

wHa

3 NYBERBURTEAR, FETEBANST FHI X TNEREAXEFER EBAsble VaultilE
AE):

a. BIEFBR group vars/alle
b. FERH group vars/all, BIE—MRIZANEBXH passwords. ymle
C. ERLITARAIESR passwords.yml file. RIBENEEEIRFIERAFP IMNZRESE:
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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. #R#B127RIE1T "ansible-vault encrypt passwords.yml 1% B 125255,
2% RBENXHHRTREXEE
MiEAHE BN XHTHRNEMGTRIERE.

- £ host_vars/ . A& JI<HOSTNAME>.ymI' &G BeeGFSX AT RelIE— X H. HHPEEUTHR.
BRI AR B XBeeGFSEHIPHI LB M S BHREEN EN B EIEZINBIIERE.

B X4 REOR RS ALY HAYE FRILEC(5140ib0Ekibs 110), XL B E X RIREFHITRE (545
EXNNRATFHREXHT RREE]



ansible host: “<MANAGEMENT IP>"
eseries ipoib interfaces: # Used to configure BeeGFS cluster IP
addresses.
- name: ilb
address: 100.127.100. <NUMBER_FROM_HOSTNAME>/16
- name: 1i4b
address: 100.127.100. <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: iZ2a
address: 192.168.3.10/24
configure: true
- name: i3a
address: 192.168.5.10/24
configure: true
- name: i4da
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: iZ2a
address: 192.168.4.10/24
configure: true
- name: i3a
address: 192.168.6.10/24
configure: true
- name: i4da
address: 192.168.8.10/24

configure: true

RO EBeeCFSER, MUTUEEILILER, WEA RTINS SEEIPHELE,
() eEAFNMe/BRERIPHIP, XEATN. UEXLEEREBEREN. FEFRHUE
BHBIE,



2. 1£ host_vars/ F. AR A<HOSTNAME>.yml' BE " BeeGFSIRT RBIE— X4, HERAUTABIETTZ
X%,

BRAEEE X UT RS BRERNFEMET R MEETNATAER,
MFEMRT R SIE—IXAH AR NMEH B EENA)Z—EE <management_IP>",

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., a0l1l, 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

$3F: EXNNATFRAEXANRT RNEE

TR AR S AN NI R 7E group_vars' FEX —HENMEAEE, XFFUMLEES MIBESFERAH
;EE%O

KTFUAES

ENFTLMIFZMAR, BTH. AnsibleRIBRETANBI R ZRCEANERFHPLELEBEATZIN. (BX
XEAMAFAER. 1S IBAnsibleX s "EHTE")

FHNEVA D ETELFRATAnsibleEBEXHFRHFHITENX . EXHEZIREL R L REN G,
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TE

fEAnsibled. BILFER A AI'BVAEPE X BN A TRE ENNEAERE. ERUTRBRCIEX

%'g

roup_vars/all.yml*:

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"

$4T . EXNNATFHREXATRIEE

XHTRBIHZEEEER T ha_cluster WAFENX . STHRTEREWENEETE group_vars/ha_cluster.yml’
XA E,.

g
1. FEXXHTRER. EXFRINME. BFEREXH TR LR sUdo ARV,

2.

### 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"

@ IR ansible ssh user B&RE “root, MAILLUEFEEL,
“ansible_become_password HEIZ{TIZENFMETIETE "--ask-become-pass I,

(FIE)EEES A AEHAEERIRIR. HAKERBEREERF

MREBERERIPTFUAR. WIENNEFIAE beegfs_ha_mgmtd_float IP', XS EHEG
}IBeeGFSEIEZ FRAR BN AILAD,
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£/ beegfs_ha_alert_email_list {6 — M2 RAZWE B B EIRAVEB FHB1

### 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

BA TR, BUEH§BeeCFSX I RYY RIS M HARE 2 S
(i)  #%. beegfs_ha_mgmid floating ipIFHEE. HEEEHAEREERELIMIBecCFSER
s, FHERE— T ERERMNEEES.

3. BLBMRBENRIE, (AXFAEER, B3N "7£Red Hat High Availability £ R EIEE", U B ERTE
BENREERENTA, ERUTERZ—,

T ED, FEE:
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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

° RIABEAT. RBATEARS. BEFEEERSE_agent

° #£'PCMK_HOST_MAP 8 PCMK_HOST_LIST F$&5EH <HOSTNAME> %415 Ansiblei’ B FREI 4]
BRI,

° AR EAFEARENIE R TiE1TBeeGFSER. LEHREAFIFIER, XERAEELRATHR

L BeeGF SRS (BIERIGHFEMARRRIXR) A RFER MAEHEEZN. FEFEZSITRH
EIH RSB RAFIAHEMAFERRIMT AN, NRHNEARE. ESi%BeeGFS HAR®
BN BERm A —A%EBE. F7E ha_cluster_crm_config_options["stonith-enabled"] #

¥ beegfs_ha_cluster.yml 1& & Hfalse,

° ALERZIMN T RRFIREEIRE. BeeGFS HAR BRI AL ERed Hat HAR{4 B 17 (& m] ARYEM
PREARE, WMRAEE. BEEAEIRERTEIRUPS)SHZRE BB T(rPDU) TENRERE. RATEE
%Wﬁﬁ’l‘ﬁgé—ﬁ R UREREGIEREEEHIZZ(BMC)HARS BTN ENEME ANETILE) B EL AN
W PREIERK,
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4.

22

### 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.

ELinuxiEFR S ERBE NN MREIRZ.

BATZAFRRKMEESHNRNKEBEETRY. BEHLALLEEESISE TEHHENERINZE,
It XEENEET7EBeeGFSARH. BRINBRTAZEBA. UHERAF THRNYATHEXHRSENIEE,

ERAtRERE. BiEE:

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



5. (AN E A LIRIBEE A Linuxi2ER PRI REIATE S,

BXANAZENARAZRSHNTEIIR, 7

GitHubi5 "o _JLX%ilttS‘dfF‘Eﬁ/\“55’]3‘(T¢¢$E¥¢Fﬁﬁ*ﬁ,§ﬂ’\]%ﬁkf§ host_varsoe

ZJlHBeeGFS HAR B MREIRERIAE EED "ERTBeeGFS

6. BEERTAFMNHT R ZEILIMEEHI200GB/HDRERE. 1BEANVIDIAFKRIME &L 5%
AR(MLNR_OFED)FBIF MRl F M EELS(OpenSM)MR &, HFIHAIMLNR_OFEDRRZ "SI T mZR" 5

I AIOpenSMAIR A ELIRSRIE—itE. RAZIFERAnsimply #HITIE. BIENMATEFRE XHT
H#EMLNR_OFEDIREHIZFE o

a. 7 group_vars/ha_cluster.yml' FiEZ U T2 (IRIBEZRERGE):

### OpenSM package and configuration information

eseries ib opensm options:
virt enabled:

virt max ports in process:

7. BRE udev #NI.

‘udev ML F A EBeeGFSXH T RV E MRS F &

N FBEIIER X TS

"2"

"O"

LU RIZ 5 InfiniBandifn OARIR R S EKEPCleig &I AT —E,

TR BERLUTE:

HIPCletaFh R LT HE—HYo

### Ensure Consistent Logical IB Port Numbering

# OPTION 1:

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": i3b
"0000:a21:00.0": ida
"0000:a21:00.1": i4b

# OPTION 2:

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:a1:00.0": i3a
"0000:a21:00.1": i3b
"0000:81:00.0": ida
"0000:81:00.1": i4db

RLE®

Lenovo SR665 V3 PCIe address-to-logical IB port mapping:

Lenovo SR665 PCIe address-to-logical IB port mapping:
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8. (EIk)EH TR B REEE X,

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

TEMIENAA. BEEEA Randomrobin SREGERNIA X A REE A NIXEREIS S DR 1EFT
HBeeGFSEFEBR L(BXEENRNFMER. 155 BeeGFSIER "HBeeGFSH LT

(D EENE) o ERFERBRT. XUERESHESRENEMATIRERR . MMLLHS
RENERERMAZIEREE, BEREE randomrobin’ AKX EARAIAE randomized’
ERIELFAFTE A B BAr BN TR REFAIIERE,

5% EXBARTRNERE

R HEAIE LR /9 Eseries_storage_systems’ BVARE N, TS EMETNESTE group_vars/
eseries_storage_systems.yml X{4HHEZE,

Pz

1. ¥ AnsibleiEiZIE B Nlocal. RMERFKEFE. HiEERENIIESSLIEH, (J_.%\ AnmbleﬁﬁHSSHL?% 1553
BEEN. BRFAERT S0NetApp ERFIFEMHEARS. {EIREHREST APIHITIERS, ) EXHINER. A0
UTAA:

### 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

2. ARG RELE. BEPRENRT R B "HAZK,

MTEAENBIXH "NetApp ZHiE R BAIUFEHAREN]. LA LUEEB S EAnsiblelTHlT =
B9 packages/ BH®H. SAIG7E Esery_storage_systems.yml HIEZE L FEELAERAAnsibled# T :

# 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. NTFHHLZEAFIRT R RN IR RMIFEhEREH "NetApp ZHFIAR" ERIUFhHAELRE ]
WA LR E B EEANsUlfE packages/ IFHITRHBERP. ARETHFERUTESH
eseries storage systems.yml LAERIAnsulfE FA4k:
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eseries drive firmware firmware list:
- "packages/<FILENAME>.dlp"
eseries drive firmware upgrade drives online: true

¥ esery_drive_firmware_upgrade_drives_online i& & /3 false Bl LUINRFARIRE .. 1BIES

(D EBeeGFSZRITMMITILIRIE. XRANZIGEEREARZANELEIRENZZHIFABIO. L
RN ARFEIR. RETLESZARITHNIRZEEHHERMNER. BRITENERE
BILEIRE 7 true’ LUB R fE G BT A] R,

4. EfiiLitee. EX2RREH#HITUTENR:

# 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 autoload balance: disabled

eseries system host connectivity reporting: disabled
eseries system controller shelf id: 99 # Required.

°. BERRRAESEKEMTA. BEEUTSH

# 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:
"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,
99:117, 99517, 99:16, 99:8,99:15,99:9,99:14,99:10),99:13, 99:11, 9912

(D 79 EZ&RY!_storage_pool_usable_drives $5EBIEYFE T NetApp EF600IRTI =, FHiTHIIKEh
BRELEHEAHANINF. LIRFAI#BERSMEAN/OTEEIHRIREIZSEE Z B394 7 .

7IBeeGFSAAHTE M Ansible/5 &

EXT EHAnsible/ERLEM G, HIBeeGFSXHARAHFMENMANENALE,

XERZRAET T IMAREXH RS, ZXHRGHBEEE. THRIENEERSEANEMAGF. 83T
EMEFERS S MG URNEFERN S = M HR.

XESEETERT—RINBABREXH. SR UERAXEEE X RECENetApp BeeGFSAM. LUAREE
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"BeeGFSX R LRI EK,

ARBREAETS. RETEHTEL, WRETENBENBecCFSXHRANER., 153
(D) 2. BEARRE MR AiAnsble EHE UL ENAFRBNIP ISR, LR
LU e EIBeeGF SX T3 il & F imAYE 2o

F15: tlEAnsible;Z 2324

p

1. BUEFAY inventory.yml X . REBAU TS, RIBEEHIR Esery_storage_systems FHEHN.. LUK
TEPBERRIRT R, XERIR S host_vars/<filename>.yml {8 892 #RAE R R,

# 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:

EREETH. 7T ha_cluster FRIEHEMANsiblesl. XLARRIEEEEEIFIZITHIBeeGFSARSS .

$27: NEE. THENEFRAGEKERS
SR NEMRIRPRIE—NMAR LI BEBeeGFSEIEARSS LUK T HUREM FEARSS ©

TE
1. f£'inventory.ymI'®, £ ha_cluster FIEEFU TS FI:

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

stor 01:
hosts:

beegfs 01:
beegfs 02:

meta 02:
hosts:

beegfs 01:
beegfs 02:

stor 02:
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:
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hosts:
beegfs 02:
beegfs 01:
stor 07:
hosts:
beegfs 02:
beegfs 01:
meta 08:
hosts:
beegfs 02:
beegfs 01:
stor 08:
hosts:
beegfs 02:
beegfs 01:

2. Bl group_vars/mgmt.yml HEZUTHRE:

# 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 mZ m5 mb6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 1

owning controller: A

3. #£ group_vars/" . AU TERAZREA META_01' EI'mETA_08 BIEX 4. AGEESE TRIEEE MRS
By S 1UfE:
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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: 11b:192.168.120.1/16
- <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: 21.25 # SEE NOTE BELOW!
owning controller: <OWNING CONTROLLER>

ERNUBNEEM(BIRASE) VB D LR RIEE. NetAppaZ BN EES NP RE—
Lo ARE. UEASSDEERBEZHTE(EXIFMEE. EBM "NetApp EF600E7E

@ ") o TFfiEM beegfs m1_m2 m3_m3_ me B HBEEMN1 %D ELERRS. Hitb.
Tt TTEEES beegfs_ m1_m2_m5 m6'. SNSRfEHE1.92 TBE3.84 TBIKEHES. EIE
EIRE R 21.25"; 33F7.65 TBIRGIZR. IEFIULEIRE N 22.25"; FF15.3 TBIRGIZS. 1A
BILEIRE N 23.75,

XHH Port ZEIP NUMAXIE RT= 2y FRIE1E 28
meta_01.yml 8015 i1b 0 netapp_01 beegfs m1_ &
: 100.127.10 m2_m3_m3_
1.1/16 i2b m6
: 100.127.10
2.1/16
meta_02.yml 8025 i2b 0 netapp_01 beegfs m1_ B
: 100.127.10 m2_m3_m3_
2.2/16i1b m6
: 100.127.10
1.2/ 16
meta_03.yml 8035 i3b 1. netapp_02 beegfs m3_ &
: 100.127.10 m4_m7_m38
1.3/16 i4b
: 100.127.10
2.3/ 16
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XH#&

meta_04.yml

meta_05.yml

meta_06.yml

meta_07.yml

meta_08.yml

Port
8045

8055

8065

8075

8085

TP

i4b

. 100.127.10
2.4/16i3b

: 100.127.10
1.4/ 16

i1b

: 100.127.10
1.5/16 i2b

© 100.127.10
2.5/ 16

i2b

. 100.127.10
2.6/16i1b

: 100.127.10
1.6/ 16

i3b

: 100.127.10
1.7/16 i4b

. 100.127.10
2.7/ 16

i4b

. 100.127.10
2.8/16i3b

: 100.127.10
1.8/ 16

NUMAI[X
1.

BRI

netapp_02

netapp_01

netapp_01

netapp_02

netapp_ 02

FfiEth
beegfs m3_
m4_m7_m8

beegfs m1_
m2 m3 m3_
m6

beegfs m1_
m2_m3 m3_
m6

beegfs m3
m4_m7_m8

beegfs m3_
m4_m7_m8

FRigizhl2s
B

4. 75 group_vars/' . AU TERIZEL stor 01 F) stor_ 08 BIEX 4. AEEEUTRIESES MRS
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# stor 0X - BeeGFS HA Storage Resource

Groupbeegfs ha beegfs storage conf resource group options:

connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 10
common volume configuration:
segment size kb: 512 volumes:
- size: 21.50 # See note below!
<OWNING CONTROLLER>

- size: 21.50 owning controller:

CONTROLLER>

() sxEemmEmcl. B0 EUNEEEEREES .

ST Port SZEIP NUMAXSE  3RT=

STOR_01.yml 8013 i1b 0 netapp_01
: 100.127.10
3.1/16 i2b
: 100.127.10
4.1/ 16

STOR_02.yml 8023 i2b 0 netapp_01
: 100.127.10
4.2/16 i1b
: 100.127.10
3.2/ 16

STOR_03.yml 8033 i3b 1. netapp_02
: 100.127.10
3.3/16 i4b
: 100.127.10
4.3/ 16

STOR_04.yml 8043 i4b 1. netapp_02
: 100.127.10
4.4/16 i3b
: 100.127.10
3.4/ 16

owning controller:

<OWNING

it
beegfs_s1_s2

beegfs_s1_s2

beegfs s3 s4

beegfs s3 s4

FRIBz 28

PSS
[=]

31



X Port
STOR_05.yml 8053

STOR_06.yml 8063

STOR_07.yml 8073.

STOR_08.yml 8083.

Z P NUMAI[X

i1b 0
. 100.127.10
3.5/16 i2b

: 100.127.10
4.5/ 16

i2b 0
: 100.127.10
4.6/16 i1b

: 100.127.10
3.6/ 16

i3b 1.
. 100.127.10
3.7/16 i4b

: 100.127.10
4.7/ 16

i4b 1.
: 100.127.10
4.8/16i3b

. 100.127.10
3.8/ 16

F3F . ATRIEHFEREIRECE B R

T H BB /IBeeGFSTTHHE+FMEMIEIRIZE AnsibleiE o

p

1. #E inventory.yml'th, 7EIEEE FHEZEUTFEE:
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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:

BRI

netapp_01

netapp_01

netapp_02

netapp_02

FfiEth
beegfs s5 s6

beegfs s5 s6

beegfs s7 s8

beegfs s7 s8

FRigizhl2s
73

=

(o8}

(o8]



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:
beegfs 03:

stor 15:
hosts:

beegfs 04:
beegfs 03:

meta 16:
hosts:

beegfs 04:
beegfs 03:

stor 16:
hosts:

beegfs 04:
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beegfs 03:

2. f£°group_vars/" . AU TERAZERE META_09 EI'mETA_16 81X 4. REESZUTRFIETEN
AR5 By S IfE:

# 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>
- <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>

() sxEERwEmAl. BE0 RYEEEEEREESL

X4E Port P NUMAXIE  RT= FiEth FRIE1E 28
meta_09.yml 8015 i1b 0 netapp_ 03 Beegfs_M9_ &
. 100.127.10 M10_M13 M
1.9/16 i2b 14
: 100.127.10
2.9/ 16
meta_10.yml 8025 i2b 0 netapp_03 Beegfs M9 B
: 100.127.10 M10_M13_ M
2.10/16 i1b 14
: 100.127.10
1.10/ 16
meta_11.yml 8035 i3b 1. netapp 04 Beegfs_ M11_ &
: 100.127.2.1 M12_M15_16
.1/16 i4b
: 100.127.10
2.11/16

34



XH#&

meta_12.yml

meta_13.yml

meta_14.yml

meta_15.yml

meta_16.yml

B9 S {iIfE:

Port
8045

8055

8065

8075

8085

TP

i4b

. 100.127.10
2.12/16i3b

: 100.127.10
1.12/ 16

i1b

: 100.127.10
7.13/16 i2b

© 100.127.10
2.13/16

i2b

. 100.127.10
2.14/16 i1b

: 100.127.10
1.14/ 16

i3b

: 100.127.10
1.15/16 i4b

. 100.127.10
2.15/ 16

i4b

. 100.127.10
2.16/16 i3b

. 100.127.10
1.16/ 16

NUMAI[X
1.

BRI

netapp_04

netapp_03

netapp_ 03

netapp_04

netapp_ 04

FiEt
Beegfs_ M11_
M12_M15_16

Beegfs M9
M10_M13_M
14

Beegfs M9
M10_M13_M
14

Beegfs_M11_
M12_M15_16

Beegfs M11_
M12_M15 16

FRigizhl2s
B

3. £ group_vars/ . R TERAEIRA stor 09 F'stor_ 16" BIEXH. RAEEEZUTRAIESTS MRS
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# stor 0X - BeeGFS HA Storage Resource Group
beegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 10
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>

() ETmEmORYT, BB ENOEEEEREES L

Xfr& Port FThIP NUMAXIE  3RTIm gt FRigizhl2s

STOR_09.yml 8013 i1b 0 netapp_03 beegfs s9 s1 %
. 100.127.10 0
3.9/16 i2b
: 100.127.10
4.9/ 16

STOR_10.yml 8023 i2b 0 netapp_03 beegfs s9 s1
: 100.127.10 0
4.10/16i1b
:100.127.10
3.10/ 16

STOR_11.yml 8033 i3b 1. netapp_04 beegfs_s11_s &
: 100.127.10 12
3.11/16 i4b
1 100.127.10
4.11/ 16

STOR_12.yml 8043 i4b 1. netapp_04 beegfs s11_s
: 100.127.10 12
4.12/16i3b
: 100.127.10
3.12/ 16

o8}
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beegfs-deploy-recommended-volume-percentages.html
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beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html

X Port
STOR_13.yml 8053

STOR_14.yml 8063

STOR_15.yml 8073.

STOR_16.yml 8083.

BAY . NAFEAREKESS

Z P

i1b

. 100.127.10
3.13/16 i2b

: 100.127.10
4.13/ 16

i2b

: 100.127.10
4.14/16 i1b

. 100.127.10
3.14/ 16

i3b

. 100.127.10
3.15/16 i4b

: 100.127.10
4.15/ 16

i4b

: 100.127.10
4.16/16 i3b

© 100.127.10
3.16/ 16

NUMAI[X
0

BRI

netapp_03

netapp_03

netapp_04

netapp_04

FiEt FRIE Y=l 28
beegfs_s13_s &
14

beegfs s13 s B
14

beegfs_s15_s %
16

beegfs s15 s B
16

AT H BN BN /IBeeGFSAFMEA IR EAnsibleFH, RETHIE+EFESNFMEANNEE ZENEEX
AR, B TRETEIERRA. HRBE N FEAY Criteria_drive_count” M\10E X412,

TR

1. fEinventory.yml' /1, EIBEEE FEFZUTESEH:
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2. 75 group_vars/ . FERLUTERA

38

B9 S {iIfE:

# beegfs 05/beegfs 06 HA Pair

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:

(storage only building block):

HIRA stor_17"E'stor_24'gIBX . ARSELUTRHIES SR

5



# stor 0X - BeeGFS HA Storage Resource Group
beegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
— <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
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>

() ETRERHORY, BSREUNEELIEREESL .

X4E Port ZIP NUMAXIE R FiEt FRrIE1E 28
STOR_17.yml 8013 i1b 0 netapp_05 beegfs s17_s &
: 100.127.10 18
3.17/16 i2b
: 100.127.10
417/ 16
STOR_18.yml 8023 i2b 0 netapp_05 beegfs s17_s B
: 100.127.10 18
4.18/16 i1b
: 100.127.10
3.18/ 16
STOR_19.yml 8033 i3b 1. netapp_ 06 beegfs s19 s &
: 100.127.10 20
3.19/16 i4b
: 100.127.10

4.19/ 16


beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html
beegfs-deploy-recommended-volume-percentages.html

XH3 Port ZIP NUMAXIE RT= gt FRiBf=Hle

STOR_20.yml 8043 i4b 1. netapp_06 beegfs s19 s B
: 100.127.10 20
4.20/16 i3b
1 100.127.10
3.20/ 16

STOR_21.yml 8053 i1b 0 netapp_05 Beegfs_S21_ &
: 100.127.10 S22
3.21/16 i2b
: 100.127.10
4.21/ 16

STOR_22.yml 8063 i2b 0 netapp_05 Beegfs S21_ B
:100.127.10 S22
4.22/16 i1b
: 100.127.10
3.22/ 16

STOR_23.yml 8073. i3b 1. netapp_06 beegfs s23 s &
1 100.127.10 24
3.23/16 i4b
: 100.127.10
4.23/ 16

STOR_24.yml 8083. i4b 1. netapp_06 beegfs s23 s B
. 100.127.10 24
4.24/16 i3b
. 100.127.10
3.24/ 16

Z3ZBeeGFS

WEMEERE T NEIT— T HZ I KEFM. EFESAnsbleEERITHES. HIEE
TMARFRETIERS.

BARFFEESEHOIUESE—FRKEFMD. EXNFEXNRES. XRRMASTEHLUEE, Ansibler] AT A
BEMakAte. UEHTETEEFERNKEFEMMEXREGIW: RATE. ESMOEER). EXiF4E
B, 1EZ2AnsibleX s "BEE",

ABERFNEEEXACNRRIAnsbe RGN —MIEITHM. FAlt. XEXBEFREBNSADHES
FNetApp ERFIAnsible ZRIEFIZ MR,

@ Bal. 2pEBeeGFSEVEEMNMAMH(EINXHEFTR). BFRIEEREMAHFISEERER
Tiebreaker. LAEAFTEINT REERFH I PE AT MBI E(rTn) &R,

p
1. BIEHEY playbook.ymI' X4 HEIEUTRA:

# BeeGFS HA (High Availability) cluster playbook.
- hosts: eseries storage systems

40
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gather facts: false
collections:
- netapp eseries.santricity
tasks:
- name: Configure NetApp E-Series block nodes.
import role:
name: nar santricity management
- hosts: all
any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs
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
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 ", "")) 1is 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: 1ln -s /usr/bin/python3 /usr/bin/python
become: true
when: python version['rc'] != 0

when: inventory hostname not in

41



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 }}"
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

@ RIBEFANGIZIT/ L pre_tasks'. FITFIIEPython 3R BELREEX G TS L. HIOEFR
REMAnsibletT I BB 2,

2. BRI EFEBeeGFSH., 15 AnsibleIXERF A 65 S F015 BB FAA ST
L EBERHEITFRE pre_tasks'. AERTAFPHIA. AEBHEIPRAYBeeGFSEE,
BITUTHS. BIEEERAREXHMEESNUTIER):

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

LHBXMNFAREEE. forks’ Ll){ﬁﬁ% HWESHIANDXE(5). UIEIIAnsT] HTEEER

@ FHEHE, BEXBFAER, BSHE EHHEFRHAT . RAERENRTAIZIEF TR E
ATARMEINE, L ERFI20@TEA B4 CPU (Intel ® Xeon ® Gold 6146 CPU @
3.20GHz)BYE M Ansibledz T 52 _EinfTHY,

RIEANsibletTHI T = 5BeeGFSX IR TI R Z BRI ERBAURMME 1t aE. BPEREAIRERBFIAE

il &ZBeeGFS&E i

B MEEE S0 BeeGFSX 4 R FAMEM EN L ZEFELEBeeGFSEFim. FliNitE
HGPUTI Ro TEULES . Er]LAEAAnsiblef1BeeGFSUEE,

p
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1. INREFEE, FMAnsibletTH T m A EEE HBeeGFSE FIRIE N TNIKE TLZFISSH:

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

2. #£’host_vars/ T« FAEHA<HOSTNAME>.ymI'HiE " BeeGFSEFiftIZ—MEEUTHREINXH. HEH
ERTERRNERERIES MG

# 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>

NREAMFMFUSFHTEE. NBFESNERIE LEER M InfiniBandiZO. MWMNMF
@ fEIPoIBF M E—MREE— 1 SIRAIATIHEIS > BeeGFSARSS i AR I F M2

BCEE, NEFHENEZSEERNEE — MO, MEISERRRES—MED 100.127.1.0

100.127.99.255100.128.1.0100.128.99.255,

3. BIEE— NI client_inventory.yml'. SAIGIETREREF LU TS

# 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.

@ BN AR IFEDRT, B AAnsible Vault (52 I AYAnsible 1) "&£ Ansible Vault
NERE"HIEEI TR FABHER -ask-pass-pass &,

4. 1£ client_inventory.yml' X5, FIHR7E beegfs_clients ‘A FECE /IBeeGFSEFIMIFIE M. ABIEE
¥912BeeGFSE F inNIZIERFI R AR E M E.
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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.

fEFANVIDIA OFEDIKEHTZFBY. 1EMATR beegfs client ofed include path }E&MIER
() FEOLnXBEMER headerinclude path's BXHAHER , B2 MAIBecGFSIA
"RDMAZ 5",

5. 1£ client_inventory.yml' X8, FIHEHHZMEMLAIE X vars K2fHIBeeGFSX 4 & 55
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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 config RREMARILKE. BXAMBERTNEEMR. TS
@ M netapp eseries.beegfs’ £51 "beegfs client roleffi AN M, HAAEIEEX
HEHZ M BeeGFSXH RSB % /RiEHHHFIBeeGFSX 4 R FRIIFAMIZE S

6. BIFEHFAY client_playbook.ymlI' XX 4. SASIEFLUATEEK:

# 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
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@ WMRIEEEEMNMIPoIBIE O ERE T FiFERIB/RODMARSIIZFMECERIP. EEIKS
N NetApp EZ%!.host E£5F1'IPolB A,

7. BERENMREE P inHEEBeeGFS. BBITUTH<:
ansible-playbook -i client inventory.yml client playbook.yml

8. £¥5BeeGFSXHAFIRNEF= ZHI. Bl TR BIVEEREINERE F imHIiEiT beegfs-fsck -checkfs L
WfRFAE T3 g alihin BRI S E A e,

T REIETAFUL

& e LU PacemakerflCorosyncEC E N BRI A MAF(10MNXEFT )AL, BRE. BX
MERBEE—EiRE. &&. PacemakerflCorosynciz %5 b A32 M Ao

NetAppfIiX 7 &% 101 T = YBeeGFS HA%EE; FENFAZIFHRENEEY BRI RFIFSEE, B
. BeeGFSXHARAMEEY BEM10MALT =, MNetAppETENetAppfR/ R R EHIBeeGFSHIXT tEi#H1T
TR,

BIESIXHERATHECRE — N FROZSMHAER. BRI REMBeeGFSXH ARG, MARKEHASE
BB E R IR G SEERR S, EUBERTP. BRITUUTIRIE:

* BIEBE— P ETBYAnsible B R IR EMHALR, REEBEES — N EERS. BEESIMMNE
£% ha_cluster.yml' 1 beegfs_ha_mgmtd_floating_ip' L E15M5E— 1 BeeGFSE RS HIIP,

* EERE—XHRSRMEMHASE R, BHEHEUTENR:

° BeeGFSTi R IDEME—HY,

° 5'group_vars’ FE MRS MM 4 E1EFTE KB P EH—m,

° BeeGFSE il AR SS 28 IPHIULTEFA B LB P E R —HY,

c EEAMENTHEMER ). B5BeeGFSERRSME—MHAERIETEIET,
* EEMHASHZ BN B RN RIEFEE,

ZAE— T ERWERS T EHNBERX A ARSI SRLERE HBeeGFS HARBREN A TISESEF
MR ER AU LR,

@ THRECEMIHARR Z RS THAR R BRI A MAM. EFEBERAT. 8TMERERRD
NWEAHSIEZTEE, — M E2RES MRFHAREENHASEE,

ZINREE I EEEER DL
MR ERIMBRRAES MR BTN M, B2 TR,

TERIEMH T 7 eseries_storage_pool_configuration' 95 "BeeGFSTtHEHEE B s B IEE X/ NNENE R
o

46



IXhEs A/ Size

1.927TB 18
3.84TB 21.5.
7.68TB 22.5
15.3TB 24

@ iR AER TR EERSHFMEMN. ZEFEBNRE LRX/IVEL0.25%. UENERHE
B %RV,

ETHRINPREXLE, ESN "TR-4800: MIFRA: THESSDFAMNEERE",

=AaEAMN
17/HEBeeGF SRS R HEEEMR T R ESIER T ERHERNIRZNEN, HFERHE
SES-CR GRS vV 4 gipu: SENEIIE=7 IIFE Y

@ ____ InfiniBand Storage Network
= (BeeGFS Client/Server Traffic)

BeeGFS management and

:::,:.:: metadata on EF300 NVMe

BeeGFS CPU Clients <

(used for validation)

> BeeGFS storage on NLSAS
IOM expansion trays

BeeGFS GPU Client — y

(used for validation)

1= HI28

WFESB=2AH. EF600ITHISSN EHANEF300ITHIZE. B NTHISSHMLEE—NREXHIC. BTFSAST B, &
MRT 2 E7ERETINFE P HBeeGF SR FEIE R R/ DV EERINVMe SSD. HIGHE#EE] /IBeeGFSIFEEIA
7ENL-SAS HDDHY [BZE,

XA RERT RV E R E,

IXzhaE &
SMRTREDFEE4TNVMe SSDF #ET7EBeeGFSTTHIE, XLEIRnh2 N K E ENFERIMURIIEFEH,
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RAID 1 (2+2) Metadata

TRtE

—_

BAEAMNAN NI UNENEFEETIERE 127160 M REIT BITE.
BXRABNY EREHRANNA. "BXEERMNES. 5SS IEF300704L"
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