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Ibeegfs_cluster_1/

Jhost_vars/

Jgroup_vars/ —

Contained on the
Ansible Control Node

/| nventory_ym' Usually, the Ansible inventory is

version controlled in a Git
repository to ensure it is not lost
and changes can be reverted.

playbook.yml
——

@ It E—BeeGFSIERER R AIRESEHAZSE « AL AR LZEA LS A Z{BEAnsibleERF ° —fRiM
= FEREARZEHARE TR AHE - AnsibleETF « LU R LERE o

Ansible) 1ZHIERLE ~ B —EZEH0 B - ERESILENEZBeeGFSEER lAnsible) 5E ©

a. MREHERARFRREEIZAHAERE - BRLCAR/EZRARRILBE - ARAARESEHAEZEN
BB FEER - fiM

Y

beegfs file system 1/
beegfs cluster 1/
beegfs cluster 2/
beegfs cluster N/

2. TEBRERNBZHAREEFNE IR  BIIMEBEE group vars Ml host_vars MMEEZR
inventory.yml #l playbook.yml ©

U TS ERES PSRRI TS ©
REIERAM
EEEAnsibleEF ZA] © sATREIERAMLE -



Ef
meE

AEREERRAA A - BEZTEREETRITHFIAESRER « BRI BeeGFSIRFE R EMPLEIPALL - &
BIBEMEMAR - #ARTNAREREENEEMEFIAE - EXHER T —REANKEBHHENMTER -

1. MBEERIPEEFERIZE (HIANISER ~ iSCSI » NVMe/IBENVMe/RoCE) R 1s 2 i hiEiE F R IRED
2 FEEEEREERN T IER - E—RBREEMTNESEEIZEGHEZEE—NTEK - MERE
BN AP IRR RS EG I FRRES o

FEZEENEY |BEFIR IP {irht EIRENE, IBEFIB EHEIP ERIP (28
BREL
f#HDRIB
RYEF600)

<HOSTNAME <PORT> <IP/SUBNET <HOSTNAME <PORT> <IP/SUBNET <IP/SUBNET

> > > > >

@ IRBEREERTHIERNEIRNEERERYN - TEFEIUNHSEZERIREERE
FMEER/IP/ECE o

2. ERIGZEEAInfiniBandZ{RDMA over Converged Ethernet (RoCE) #{1TATFARER « sAIEEB Y TIER
LAFIERHE B HASE S ARTS ~ BeeGFSIE RIS A A inE TENBIPEE !

B8 InfiniBand&E{Z1& IP{i it s} &5 E
BeeGFSEHE£IP <INTERFACE(s)> <RANGE>
BeeGFSEIE <INTERFACE(s)> <IP(s)>
BeeGFSH#EE <INTERFACE(s)> <RANGE>
BeeGFSEL1ZLMHE <INTERFACE(s)> <RANGE>
BeeGFSHE i <INTERFACE(s)> <RANGE>

a. MNREFEAE—IPFHER - IRBE—RIMFER  TRIBEREE _EFRERAIIER -

3. IR¥E LME « SHHEEPHNSEREER « HHE T TIER « LIEHBeeGFSIEHITHILERT - #H¥1E1HE
ARFS ~ I ERIFRY/REIERENES « MIRERR « FHIP - NUMABEIEK (EARE) -~ URFAREER
& LRENRS - IRR TIEREF « A2 R T5IZR -

a. thz5EBeeGFSIRFEIEE AME mgmt . yml » meta <ID>.yml 3 “storage <ID>.yml HAIDE
LEAER R MR % fE R FR B BeeGFSARFERIME —AR TR © LEIBAI M ERER PN TIERSR « RRFEIL
BREURESERT °

b. BeeGFSIRFEHVERIERFERENEERRTEAE 4 - FRAREGEREZRSRIENIREEE AT
E—EE R E3IT « IR RERIBEZRE o

. WEF} ~ RFFALUERRE S AR () FEERONEIRE (LIFFMAHEREER Y ARR—
BiERISSHER) o SERBTAULEAEENEIRHRN/NFEFERNER (B EREREHERNE
MhER) °



BeeGFSHk 1HZEEIRE B FEIP NUMAEIY EIRENRE REERN HEAERES
% (1EHEA

#5)
_setx.yml <PREFER <PORT> e oI <NUMA <BLOCK <STORAG <AORB>
<|D> RED FILE fE<IP/SUB NODE/ZO NODE> E
<SERVICE NODE> NET> NE> POOL/VOL
TYPE> <SECOND <IP/SUBN UME
ARY FILE ET> GROUP>
NODE(s)> <INTERFA
CE>
<INTERFA
CE>

MBELEEG - REBBMERIEREHF TIERNGFMAEN REEHME"EHEBeeGFSEEE R « 2R
NetApp EzsE2248 LAY BeeGFS FIEAf o

ERIERMEIRER,

R E (A ZE RS
ERAEHER (host_vars) 15E(ERIEZEENRERVAERS

“

fi

RETEZE S NABIEANIRSA host_vars/<FILE NODE HOSTNAME>.yml #EFSEEREIMEE - SLE
REEGSHTERNHEBAER - EREEIE

* E&IPIAnsible E 12 FBEANEGFEEE, ©

* REMAPHARERS (BRSMNEERET) NWHEHMAEMEEIP - MEEAEMERERLE o RIEER
BERBERNMERESIENEER « ERZARININTE D HERE - —RUCERERTRER LEERTRI
HIIP ~ B R R RERIMIRE N EIRMER o

* (HAIAREEEABFEREE - HIEZRAMELFEE - EARREEERER - BEELDA 1 Gb/s
A AR PR R LR SARINEE « PIINRED EREGAREH AR S E R E - ZI18/ICRAER A RES
ERERREEBIRELLTER - MEEBRNERLT - MREEAESENREEEREERE - R
AIAE S SRR IR EPWEZDL -

* RENE - AREEMENERITGEEGEEIRE (FIE  iISCSISER ~ NVMe/IB ~ NVMe/RoCE ~ FCP
)

pe?
<

48 &5

[e}

TR

REIEZAR HEBEERNSERERSE - 2 —HPERN IP EUHRERILE
host_vars/<FILE NODE_HOSTNAME>/yml - MIHEAREZ « Y1 FFR

H

1. 7ETRIHHEE AnsibleFE(E A AYIPEY 1R FBRSSHEIZENRA T N EIE :

ansible host: "<MANAGEMENT IP>"

2. REFAREERENHMP
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a. NRMEBEERA "InfiniBand ({EFEIPoIB) " :

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. WNRAFRIEE A "FiE N AME ARDMA (RoCE) "

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. UMNRAFRFER S "2 KHEE ({ZTCP ~ #RDMA) "

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. IEHEEREREEAWLIP « BEIPHERSHNAUE :

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.

@ ELEPRENIPSAEFREEIPER « FRIFESET

beegfs ha cluster node ips A ° 15 AJEEFEAANsibleZREEEEHMIP /7vHE ~ UETE
EERAREMAR o

4. NREXFRFEZEIPREHIGERBAERENR - ANATEEN N EHLREIP « UKRZR/REXEEH
WEFFRAEREM o

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

b. YNREEMA "HA"

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. YNRfERA "NVMe / IB" :

eseries nvme 1b 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. tNR{EF "NVMe / RoCE" :

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

e. Hftv@iHeE

i. NRFEH "NVMe / FC" » REEZTFEER)SE o BeeGFSEERE T EEFEAEBHIFTE « LIREER
HEERTEER o NREFEAFabricZREIZIEREIRENR, « BRERIIRIFERKENetApp R 23R
HNRESHEHBCEERSE -

ii. EFAFCPEISASTBEL LR TEHMEES - MREAFCP ~ FREIMBEERSBNT
"NetApp" UK AHEEBA N RIEBHMOE ©

iii. BEjREZRERIB SRP ° (RERSEIREEZIENIEEME « s5EANVMe/IBFHISER °©
B—TF "BiaiEE Hla - KRE—IERMENTREFEER -
RS | EZ XA AInfiniBandiE T 2 EHJ#NVIDIA ConnectX VPINE
NVIDIA ConnectX-Virtual Protocol Interconnect (VPI) T EI-EX1EInfiniBandf1Z XEHRIEABERE - TEZ
Bt g 5eiHm » mMEXBEFRPEHI T REITRE nstconfigmstflint » EEBEBRIRKRBIEE

4 "NVIDIA Firmare TE (MFT) "o REEFE—RNAEREXENT o SAIUFEISER ~ I LUAIA Ansible &
7~ MAEAEREFEERRENNE—ED eseries-
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[ib|ib_iser|ipoib|nvme ib|nvme roce]|roce] interfaces: UBEteE / ER -
B8N ~ K infiniBandiEX PN EERE T AL KA « LIEHARROCE :

1. #HHEERTENEENEIEE nstconfig MAIEEMNERE (HFH) LINK TYPE_p<N> HA <x> HHHCA
BT EERHRIRAERTE o o <N> ERIEBHITHRIRE grep PCI_SLOT_ NAME
/sys/class/net/<INTERFACE NAME>/device/uevent MXPCHEIELIBIME1 ERE—EHF « A
BEI A TEN -

a. PIYN4SER PCI_SLOT NAME=0000:2£:00.2 (2+1— HCAE##E3) — LINK TYPE P3: eth!:

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

INTEE AR 20 NetApp ERFITHATIIF $HEERNN TR SHIRE o
B (BB E R AR
EREMEH (host_vars) a7 BRI &IRENRERIAERE o

HRE

REHREZE SN ABIEANIRSA host vars/<BLOCK NODE_HOSTNAME>.yml #EHE(EEIREIEAER - Bt
BERECSFTEIRMBEBNAER - SBEEIE

* RA#%%8 (WSystem ManagerfiiR) ©
* H—{EiZHIZZAIHTTPS URL (FBRAMERREST APIBIEA4E) o
* ARESE SRS R RN IR EE R, o
 REFHENAEE (HIC) EIPER - flIIPAt MNBEE) o

S ER

REERZ ARG HHBEEPNESERIRGE - 2F—EHPERN IP EUHE
host vars/<BLOCK NODE HOSTNAME>/yml ™ B ERIMEAM TAR :

1. EIEIRIEE P —EEH 2SN R AR FBAHTTPS URL :

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

2. B EEmiE SRR AN ERE L E R

a. ZIRMEHMIHE - auto™ iscsi™ fc™ sas™ ib srp* ib_iser ™ nvme ib* nvme fc®
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nvme roce °

eseries initiator protocol: <PROTOCOL>

3. REATHEHIHEME « HICERIR A SERZERIMNVAERS - W 2E « RERHICERBAR  (ESEZEH
ZRAAREHVIRIRIR B BN S EEGER LV ERREAERR « MEIERERHERREGAIERIR - FFAE
HIBHEEAMAVAERS « BMERRIRER ©

(D MREFERANEEBEFGO0EIRETEEAIHDR (200GB) InfiniBandZ{200GB RoCE - s52RU
Tk o

a. ¥j%iSCSI :

eseries controller iscsi port:

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

definition.

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

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

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

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

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

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

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

14



b. ¥}%SER :

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

C. BRAMNVMe/IB :

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

definition.

d. #EAMNVMe / RoCE :

15



eseries controller nvme roce port:

controller a: # Ordered list of controller A channel
definition.
- state: # Whether the port should be enabled.
config method: # Port configuration method Choices: static,

dhcp

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

#

controller Db: Ordered list of controller B channel
definition.

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

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

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

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

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

eseries controller nvme roce port subnet mask: # General

port IPv4 subnet mask for both controllers.

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

eseries controller nvme roce port speed: auto # General

interface speed. Value must be a supported speed or auto for

automatically negotiating the speed with the port.

e. FCFISASIEHMITHE A B ZRAIMNIARRE o RIEREEZRFERSRP ©
WMFEREHICEZEN T F@M BTN HAEIE « G152 TFISCSI CHAPRIAES ~ A2 "~ 4" BEMISANTtricity
RIERTER o TR : ZFEBeeGFSK « fAFERM « MEEARKHEMERREEF B EREETHMAE « R
FETELEAERPES ©
¥B—T "EGEE fl s KARE—EIREMITREFESE °
7ENetApp EF600& 1124 {FFAHDR(200Gb) InfiniBandz{200GB RoCE :

EH%HDR (200GB) InfiniBand#&BLEF600fEA « MW BEABEEIEERERTE @ TEHI IP - I TEIERE
EBCEEEIR InfiniBand HDR HIC BY EF600 HYEEH) -
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eseries controller nvme ib port:

controller a:

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

1 TE B AR SR ENALARRS

EFRBHEE R (BHH _vars) IoEEAERERMER o

FREERERMVARRS IR E &R group_vars/ha cluster.yml ° EREAE

* UMEBEAR RS A BB SR AN RIS ET N ©
* BFAERRARRE o

* EEATEBEMRI o

* YRR RE B K ABFNSELinuxik A& ©

© BEARR - GIFE AR o

* MEEAR

* ;BFIBeeGFSARFSARAS o

() |ItERRENSBCEEENEROE TR ANEBIAIBREL  RRSERROE
2 SRR e T ) o LSy e L

WER
JBIIMEZ group vars/ha cluster.yml MEAMTAZR :
1. 15 Ansible Control &2k FEYN ] Bl iR vim 1 ETTEREE ©

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

RESIEERERIBET « B 7750 o 5% BAnsible Vault (20) "
(D) FAnsible VaulthliZ A" 5 --ask-become-pass BUTHBFMEHIEE - MER

ansible ssh user B#&&Eroot » ALUEEERR ansible become password e
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- MREE KBRS InfiniBand /T B LREFRIP (PIIN£EIP) « BZENEARFE—EIPFHER (Flg

YN Rib0fEFE192.168.1.10/24 ~ Mib1/8EH192.168.1.11/24) ~ H7BREHMIPERBRFMRA ~ LEFHIRS
EABEESERF - SERARENERAEARHES - AR -

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

- ELER - BRHEFERHENE - JeREEZMBEENR - MRBRRBEREIREE (ERFIHEERE) 5

ERERRNEMER - (K18 « RS EEMRMEAET « BEAILUEE T7RE B BEENRE

eseries common allow host reboot: true

a. IRIETER « EFFEE EERREIREEMEHMIRFEEMSE « Ansibleid EEFRN AR
default.target FFHEEBELEZFIFERE o EFEHANVMe / IBHELIFRT ~ Erlfe R « #E4)
81E ~ RRKMESETRIGREE c SO EEENEHBERFESE MAXK - EEBREEBT - F
FENVMe / BRI BTE R ~51ER -

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

eseries nvme ib.service"

BeeGFSHMIHAR SR R E S BRI NBERIEA SEEITEN - RIFCREFIREN N (FEH) ~ TR
safaE FYVIER ~ UL ERIP NS &I B BhFRERRIR

beegfs ha firewall configure: True

BEIAZESELinux ~ BEZRERAER « LUBRERE (LHEFEHARDMAR) ° :5:5%E FYER ~ LUK
{£SELinuxB2=8 :

eseries beegfs ha disable selinux: True
eseries selinux state: disabled

R EBae © SRS ZRENRAACSNIEA « RIFAEBIRAARTARE ¢



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.

7. IRIFREIER AR IEE IER AR BeeGFS EIE IP —H :

beegfs ha mgmtd floating ip: <IP ADDRESS>

BEELULE « BELEBeeGFSIERAMIBEREE—HABZELIIMNIME
(D B+ Tbeegfs_ha mgmtd ;¥ & ip @ REEM o BERBHARER - FEEXEINIBeeGFS
EIRRT ~ WiEMFE—(EREFIRHENEIERTS

8 HHEMABFHHET:

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. SEINEERUAIRBETIAE « THIE T 2EMEMIER « IRFSAISERIAEREHE LRE -
a. 15 FHTEE U ZISRRFAIRERE -

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


architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html
architectures-plan-file-system.html

L EEARE &TTI&tE’E? EAERIZIE "S5ERA" HIER o Bt BeeGFS HA ABIBEHIETZ LA

EUuitEﬁIiJﬁb’ ]l ERRIELE "TAR(E THEE
b. 3T ARERY R EfRREIEER
I BEIH1 I HEERAPCENDACE T (PDU) RUFBFRRELNAE

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. 38182 | BEFEALenovo XCC (KEMBMC) 1R1HAIRedfISH APIZREXARFE :

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. yNFEEREHMREE IR MFAENR » 552 F "Red Hat XXIE"

10. BeeGFS HAB BRI EAFZ FAEANFRSH « UHBHE—P RECMEE - EREERE RO IRRER
KMEIREKEI/O ~ URHEMBE - RIE NetApp E-Series BIREIRAAVAIE! « A BN —HESERN "TERE"
FBFERAEERELERE « FRIEITIERE ¢

beegfs ha enable performance tuning: True

a. MAEE  MAlEILEIEE AR WEERARBEMEE - IFEHMFEER  F2RATE WAEHERZH”
X o

M. 37 H#{RBeeGFSIRISFAEARYFENP(INE (ARFEREENE) ISR BRHEBHE « FIEMERN
EWA—En% o RIFFER ~ RN ELERHEZOESE - RILEEREEE—BNRE - MER R
[EPClefEEH MR NTEF « AEEERREARSHE FEE —BRE - ERERKBZARILEFLEM
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EENELER - SREEA - RIZERSIAVEIRE « BREERTE— 1shw -class network
-businfo BT « sEIEEFAENPCleiit ¥HRBENIHFE « I FFT -

a. HiInfiniBand (IPolB) #HE&/ VT :

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

b. W Z KRS TE :

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

ATBREENGANEREEER GBREHNmA) ~ EREFERE A fEAVTER

@ & ~ fliNethO ~ ens9f0 ~ ib0TXibs4f0 o —RAREIMBIBRIZMER Tes T Ty FAI KL
InfiniBand ~ &ZE EPCleffig4RE « URFERRTEEZE o HI90 - ZEE7EIHIES
BInfiniBand/ T E-ERE _EEIZES ©i3bo

@ MREFEREERENERMEER « 55— "HieEE" PCleINH B EEIBEH FEEF o
12. (FIEE) IEEEEHAEEETFTEBeeGFSARTEAIARAS - AILUREITERARAR(E "SH1wEE" ~ MEH MM A5
TEE R RFS4ERE -
a. BeeGFSEIEARTS :

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

b. BeeGFSH#£E FIARFS :

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

C. BeeGFSHETFEARFS :

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

13. #iEBeeGFS 7.2.7#17.3.1 "E4355:5" AR EHEAREEA o ErIUERLAnsible A BRI E R R EEIE
IHAE :

a. {RIEFER - MEGBBRTEERTE « WEL connauthfile HERMEFMBIERER, « W
EcBeeGFSARTSER o ILIEZR TN E/MERETERIAnsibletZEHIEiFS
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<INVENTORY>/files/beegfs/<sysMgmthost>_connAuthFile FER HiEE (%2) UHEFEE
FRULEZRAENA P HREBERER o

. EEHNEIEIEE - "beegfs ha conn auth force new=True HITANsIble2NE F M © 55
AR WRZE ~ BIFZBEILIE beegfs ha conn_auth secret BER °

il. YNERERSIETE » A2 RIBHIREETER A E "BeeGFS HAB " ©
b. el UEHFEE THIEE « UEHABTEN ha_cluster.yml -

beegfs ha conn auth secret: <SECRET>

c. BRI 2ER (FE=R)

beegfs ha conn auth enabled: false

B—TF "FEREE HI ~ KR ERRERMAERHTEEFES

BFAENetApp EF600EIRETZAIHDR (200GB) InfiniBand :

AZRHDR(200Gb) InfiniBand#&ACEF600E A « FHER EIER A ASIRERE - MREA KSR EREREM
& IRERRS « B AT B {EFabrickY FAEERR EIRTZ TN LR IETHEE -

YRR InfiniBand BIREZEIRMEREEL « "opensm BIABESEEZHE LA BEERERIRNENEG
ENERERITIER o SR2FEBIETE configure: true’ FFFEIZRTER 582 E IS 2 ENRAFEGF N E "M ©

BAISZEN Linux BEEFERRBMBEERRAE opensm RZIBERE o MEEH NVIDIA OpenFabrlcs
Enterprise Distribution ( OFED ) ZEEMREARRZS opensm o BRI EAAnsibleE1TEE ~ BIHE
MEREIMTER

1. 5/ Curl HIEEER T A ~ & NVIDIA 4Bik—&iHFR5 OpenSM RRASHIEH T & "#ilrgs k" El
<INVENTORY>/packages/ B9 o filiN :

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-1ibs-5.17.2.MLNX20240610.dc7c2998-
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. {&H% group vars/ha cluster.yml EZ& FIJAERE :
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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"

15 E B @ SRENELAE RS

EFRABFAHE S (B¥4H_vars) fEEBAEIRENRLAERS o

AR

FrE &IRENEAHVARRSIIE RIS group vars/eseries storage systems.yml ° BHEEIE -

* BRAnsiblefZHEIRENFIERE R FRIRMENERTIFEEFRFFATR o
* ENELAEZ I TIRLERTAS « NVSRAM/MARRIZEIBG R AN
© RIARRE « BFERENGRTE « EHARE - DURBIAIREMRERRE
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@ IEAERPRENZEIRT A EER & RER LEE - AINERRES VIR « SIS EMENE
WA o R & SRENRERIAERR B TR IEAE R P RYAHRS o

TR
BIEE group vars/eseries storage systems.yml WEAMTAR :

1. Ansible A G EFASSHEAR E B IR « MEMEAREST API © 2 TEZMIEER « HPINERTE !

ansible connection: local

2. {5 AN RS EMMNERE LBNEN o FAERBAILUEEMIEE (FAk%admin) ~ BRIEATIL
IS AR EEEERAERRE - AREE S ERE N ARSSLERS :

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

@ REZEUAX FH BEFIZS o EAAnsiblefRFESIEM eseries system password &
FA-Extra vars#l{TAnsiblef o

3. (AI#E) I5TEFETEENRL L Ze4empLb4EHI2Ra0A8 « NVSRAM/MEERIEENRS o SLIBEMA FEE packages/
HITAnsible Z AT B £k « ERFIIEHISZRIRBFINVSRAM "S55 42" MMIRIEIIRE HieiEd .

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 1f set
to "false".

@ YNRISTEULABRE ~ Ansiblefd BEVEFAA IR « BIEEMAMKIERISE (WALE) ~mAE
HIREMIET - E¥BeeGFS /EHI/ORREAFENEERN ~ (BRI SE G ERMAELRFEE o

4. AREHAGARTERE o ILREY HNEBEEEEEZZEANNetApp L8IBeeGFS ~ BEAJREERE !
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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 by default.

S. REZFVolume B RACETER(E o bR KAV EIESERE F ZZE A NetApp LBIBeeGFS ~ ERJtREER

§5z.

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. MBHRE  ARB TIREBHME  FHEAnsibleEZEFE RN IR & BHBREAIER
a. FFAYIHEANEERM (B0 PEBSHHERENER (AIREBVE) HEERE « ARIINFFHIRE -

b. IRIZHEREAE/ AR FAIERY « FE(RTE N ARS8 2 R T TR RIZIERE o U0 ~ TEEF600RIETE
BB T ~ BEREMO- 11 I EREAIEIE 1 ~ TIRARRI1 2-23 I A REREAIEIE o (AUt ~ FHREIRHOSEIZMSR
BR 235842 disk shelf:drive 99:0+99:23+99: 199 : 2% MNREZELFE « F—EHFKR
TEREAEAEID o

# 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"

B—T "FEEE A - AREBA BB TEEFER o

E#&EBeeGFSARTE
EZEBeeGFSEIRIRTS
BeeGFSHRTS B EFIBF 4RSS (B¥4H vars) EITHRIE ©

e

EIRZE D SRR E &HBeeGFSEIEARTS - BINEERAM « HAREHF REA —TAILRREMART - REILL
IR EIERER -
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* BRFERE (B1E) o

* EREEREREILBeeGFSARFFAIARAS o

* RE—ENZEEGEUARFFHZEIP (BENE) o

* IEEMIREHFIARFERNMUE/ S (BeeGFSEEBR) -

SHER
BBIFIEZEE group vars/mgmt.yml ~ BB AZEZZAF" & ~ IEARSNT ¢

1. 15 IEAE I RBee GFSEIRARFEAVARRE !

beegfs service: management

2. ERAEMERERZEILBeeGFSIRIFHIAL o IRIECEERANCEE « TRIEERBZBEFNTELIEINN « &
AR XIEEMRHREZ 8 beegfs—-mgmtd. conf BIFEMT o 3B/ R ~ T 2EEZ EHEEHMMGRTE - T
FETELLERISRE © storeMgmtdDirectory ® connAuthFile > connDisableAuthentication ®
connInterfacesFile # ‘connNetFilterFile ©

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

3. REHMBRFAAFIRAREREBRBZN—HZEFEHP (EEBEHREBeeGFS)

connInterfacesFile #IH)

floating ips:

- <INTERFACE>:<IP/SUBNET> # Primary interface. Ex.
i1b:100.127.101.0/16

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

4. SHATLUEE —HZERFARELERNIPFER (EEB#REBeeGFS) connNetFilterFile &
g)

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

5. {5 EBeeGFSEIREIE « ILARTISRIE T LRIEEER |

a. HEMREFE RN SHIREE2HER M B ZEBeeGF SRS/ B IR « REMREERAMERERMEENE]
name > raid level ™ criteria *'# “common * SERRFERVARRS (EERRFSFRYIAVMLTREEZ
RE) o

b. BIRE AR A BRI BN E AL BB Rt IR B AR A RS
HORE RS EFSHBIB100 - LR SSD B « RAEE Volume BHEATHRE—LAMZ « X
£ SSD MEEAERHD (— T H RS2 UIUSHMERR) ©
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C. #—F "sEHEE UBS o AERAARSEIRRE eseries _storage pool configuration © 55
AR—LEEEE ~ U state ~ host host type > workload name #M ‘workload metadata
ME#HRELEE BEESE « TRELRETE °

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

¥—T "AEE" B « X RBeeGFSEIERFFHITTEEFIEE o
E ZBeeGFSH# & ARTS
BeeGFSHRF SEEHAEEE (Bf4H vars) HEITHRIE ©

e

AENRZE D RPN E #BeeGFSHE BRI IRTS - B EERRM « HARERE D EA—TRILRRAIRE -
REURFBEIEES :

© REHEE (BN -

* EREEREREILBeeGFSARFFRIAERE o

* RE—ESSEEGEIRFFAVEEIP (BENE) o

* IEEHREHFILARFFERINUE/SN (BeeGFSHEEKIBR) o
P

ZRRREIEZZ4"EER - “group_vars/meta_<ID>.yml' A EFNEEPEZS R IRFEEILAINESE « WEA
ELEREZE ~ IR -

1. 15 IEE R FRBeeGFSHE B KRS RIARAS -

beegfs service: metadata

2. EREREREREILBeeGFSIRBBAVAER o BEDXMEIEEMBNTCPHuUdpERHE « EiRE D IREM
AUAERE 2 beegfs-meta.conf MAIHEHI o FHER « THI2HEESEEMMARTE « FEEIEIEE

. sysMgmtdHost ~ storeMetaDirectory ™ connAuthFile > connDisableAuthentication
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connInterfacesFile ' # ‘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. FREHMARFEI B R ImAREEELRFN—HNZEZHP (EZEFHZTEBeeGFS)
connInterfacesFile #IH)

floating ips:

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

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

4. AU E —HZERFAREHERNIPFER (EEB#REBeeGFS) connNetFilterFile &
g)

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

O. 5XEBeeGFSHHEERI BT - ILARF GIRIE T7IERIRFFER (EtHEHIRE storeMetabDirectory
EIH)

a. HHRMNFEE RS HIRERHE LB AN 2 EBeeGFSIRT/ BIR ~ REMRERMERBIEENE]
name > raid level ™ criteria * ' ‘common * BERRFERVARRE (EERRTFSFRYAVHLEE & EZ
e

b. HAERE X/ NEISE AT EIRM/HEIREBHEN B NI - BEAREREFEIRN/EIRE S ERFR A IRES/
HIR BB ARERSIEIR100 o ;2 SSD K « BEKTE Volume BHERRE—LEAIAZER » U&AK
1t SSD MAEMfERFzm (F—T"FEEE " UIISHFEER) -

C. #—TF "FHEE" MBS o FARE R AHRREIRBEE eseries storage pool configuration ©&h
AR—LEEIEE « Il state ~ host host type > workload name ' #M ‘workload metadata
MmE#HRELEE BEESE « FRELRETE o
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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 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

¥B—T "EREE" A0 ~ KRBeeGFSHEE N ARTSHISTEEFIEE o
T #&BeeGFSTATFARTS
BeeGFSARTZ ZEFABHAHEE (B¥4H_vars) EITRE o

W

AENRIZ D RPN AT E Z#BeeGF SRR - B EERAR « HAREDREDEE —HILHREMRE - RE
LERRFF BEE R

* IRFBEE (RERFE) o

* EREMAEREREILBeeGFSIRTERIAERE ©

* RE—ESSEEGEIRFFREEIP (BENHE) o

* IEEMRERREFILRFERME SN (BeeGFSHEEFRER) ©

pgs:

ERERFRNIEZAYGE « “group_vars/stor_<ID>.yml' A#EETHNSEFFRFSEIIMUMNEE « KRBT
TS ERMAA -

1. 15 I E 22 X 2RBeeGF SIRTFARTEAVARRS !

beegfs service: storage

2. EREERERZEILBeeGFSIRFEHIAARS o EE /D NBISEFMREITCPHudpEIZIR « Eine DB EM
HIAHRE 2 # beegfs-storage.conf AIHEHT o FHFR « TI2HEEH/EHMMSRTE « FREELERS
TE . sysMgmtdHost > storeStorageDirectory ™ connAuthFile »
connDisableAuthentication > connInterfacesFile '#] “connNetFilterFile ©
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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.

- REHMARFBN AP IRAREGELRFBHN—NZEFBP (EEBEREBeeGFS)

connInterfacesFile %IE\)

floating ips:

- <INTERFACE>:<IP/SUBNET> # Primary interface. Ex.
11b:100.127.101.1/16

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

TR LEEE —NZEAFARELENNIPFHEE (EEBEREBeeGFS) connNetFilterFile ¥
g)

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

- IEE LEARFSHRARIE T 5 ZERHEEFEE N IIBeeGFSHFEE (EtHEEEIRTE) storeStorageDirectory

e 3)

a. HEMREFE RN SHIREEHER M B ZEBeeGFSARTS/B IR « REMRERAMERERMEENE]
name > raid level ™ criteria *'# “common * S{ERRFERVAERE (EERRFEFRYIAVHLTR & EZ
RE)

b. HAERE A/ FEISTE A B IR/ HER @ BHEN B A I - BERRERFERN/HIRE S ERFRE IRES/
IR @AVBARERSIEIB100 « ;FEEMA SSD K « BEKTE Volume BHERRE—LEATAZER « UK
{6 SSD MEEMEATar (B— T REE" UBUSFHEER) -

C. #—TF "EHiEE" UBUS o] FIRYSE R 4HRREEIREE eseries storage pool configuration © A
AR—LEEEIE « U state ~ host ™ host_type > workload name'# ‘workload metadata

MEHEELEEEBEE « FEEIEIET
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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

B—T "FHE2" fIg0 « K&RBeeGFSRETFARFNTREFIEE o

i BeeGFSHRTEH E EHEZ R,
ERIEE AT UL #1TEEBeeGFSARFSAIIEZEENEL inventory. yml FEZE !

AR

REIAFZE D REAGNEETL inventory. yml 185 | EEIESIHFIABIRETRL « WsE FIH1TE{EBeeGF SARTS
HUTEZEENRS o

HER
JBIIHEZE inventory.yml WMEAMTAR :

1. PSR TEIRE IR A B Ansible ETF 4518 :

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

2. BU—ER4E - HRES 2R HARENREEIRERS
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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. B —ERHE - HP B BEPHFIHEBeeGFSIRE « UKRMITIE LRSI R |

# Ansible group representing all file nodes:
ha cluster:

children:

4. HHEERETHSEBeeGFSIRT « EHRMZNTRIRFFHIERFEMREESERS

<SERVICE>: # Ex. "mgmt", "meta 01", or "stor 01".
hosts:
<FILE NODE HOSTNAME>:
<FILE NODE HOSTNAME>:
# Additional file nodes as needed.

T e ST R A -
1 EBeeGFSIEX AL

AnsibleZ & F4EEE
EAAnsibleZf E K E1EBeeGFS HASEE o

S

C
a5

i

AL ERIE S REANNEI R 111X RBeeGFS HAZE &£ AnsibleETE o ZNEMEN4ENetAppRE 2R Ansible HBIMETIH
AE ~ UBEBREEEE °

Ansible : EES
FEEZ R ~ ABLEEEN TR TS SEREERNN :

* RETRITHEFNM TN LEREBA B FMHNABTHES

° Ansible PR AZH TIFRE BE M « BRTAUNITEZR « LUEEFRRRAERMERSDEER M
NEEMERPERET AU ERIER ©

* AnsibleFr /NI TEMLE 1E4H* o
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o BIAVHYHE T MER S EEA o
* Ef : TREH - EWMARE - BEVRARTS o
° NetApp#EMHiE4HLL B ENENetApp ERTIRLR ©
C RENBERCEEESEFABIRETER o
o BAR FE—RBIRER  ATARE MG EEFRNBETFM o
° NetAppB E D ECLinuxEH#HIBeeGFSIERAMNAE o

BeeGFS HA Ansible A& . EES

7ENetApp L EE KR EIRSEHR4BeeGFSFTERIFTE BEEIEE ~ 9L Ansible B EEITEIEE ~ M FEMIA —EERK
5 "NetApp EZ%!|BeeGFSEARAnsiblegi&"

* tEABA1R%ABeeGFS *REREN BRI S E/EIE 5| B N E@EWLE o

° BIRACHNEREEERARENBERMCENES « UACEARENREERIEESE -

° $5{b"Kubespray"BRUNFIREREENE / #EF(E Kubernetes 1 ~ LUETTIRMBRETERZME
* ItA G IR E R R HINetApp I TENetAppfER /T 22 L EHHE SR 4fEz€BeeGFS o

° BHEIE MELIEREE FRSER « MAREMHEMELnuxEETThRASSIAZLIRE

° EHENetAppEFHRMAZESRE (OCF) HBEEERAIERER - AN B5IBeeGFSEAR » IPfutt
RESHE ~ DURHE S EEIH23/ BeeGFSE QIR ©

c ItABRRZEE Bt - EEEEREEZRAGERER - 61F !
° EFRERARFS B EREMNABE T EER o
° EIERSRIRERRRE  REBEBERERBEE -
° ¥ FIBeeGFSEINetAppiE iR EMEZ R « SRETERIE ~ B{EREEFRIR o
° ERsE R EIEARRETARE o

NetAppth Atz fitAnsible & "BeeGFSH Fin" (AI%E) RN %#EBeeGFSIiAE XM R A& Elcompute (51E
) IGPU/Login (5t8/ GPU /&&%) 1%k o

*3EBeeGFS HAE &
ER RIS TELEBeeGFS HASS EEFFFEH 1 THILE T1E o

Bt
HaE

0

AETRPAMNEIAEIRAR T8  LITENetApp L BBE/ETEBeeGFS ©

BRI ATRITRERE TR

EITHEZE playbook.yml WEAWMTAZA :

1. BAEER—MEIE CBEBA "R - RAEENetApp ERY|EIRETEL F#TT - RIS ERAEEIEER
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2.

3.
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TREZRILITRT CUBRRIMITEETFM) ~ RBEA nar santricity management A :
tAEEESERPERMER—MRAMAIA group vars/eseries storage systems.yml SHfEA
host vars/<BLOCK NODE>.yml 1§2E :

- 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

EERZEFMAEEMNEIRER EHMITHVRER

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

- netapp eseries.beegfs

HEZEET « RFIFTLUEEER—E TFRAIF) - EEHEBEHARSEZRIERNIT o ERIERE/LEEM
SR (MPython) JREREPRAR o AP AILIETERRITAEE  AIMNEER S ERHBYANsible
Rae -

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 ", "")) 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. B8 « B EEN i BeeGFS HABBE AR EZENBeeGF SRS :

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

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



HELENTE RE iR4ABeeGFSH41EBeeGFS HAB T o S B FAEEEMRART
@ E/REBRRZA o BAl(beegfs 7 3(beegfs_7_2'z#& BeeGFS 7.3.x 3 BeeGFS 7.2.x) ° 1R

BEER « MEAGHSERITRHIERINBeeGFSIEMIZRIRA - NBEAETTLUREES

IERRZS ~ MR EEIBERMOVEBIER o " FHARIER "EFMAEN « A2RRMEN ©

o BRI MRCREERAMIIF - FLERSERIFER all T (BEERIIFEEFRM) WEERD
B MMARE  AEAEEREAIERERMR TR - hosts: ha cluster?®°

B—T "mEE IR HETFMESE -
Z#ENetApp Ansible Collection

BeeGFSHIAnsible RFREFEKIBR E SR BT L "Ansible Galaxy" o fEAnsiblefZ=HIEIZE_ FFIT TGS ~ U%E
SERFTARA

ansible-galaxy collection install netapp eseries.beegfs
HARETNEERMER - B UL ERENES -

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

HITHETM

B EMAnsibletZHIER R FAYBEE inventory. yml #l playbook.yml HE2 ~ GAKB T T EHITHE ©

ansible-playbook -i inventory.yml playbook.yml

RIBRERIARN ~ MEEIE P RERE20 0 LRV - MRBEREFMREEMEK « RSLBEEEFME (6
g0 : SHERMAR  ENRERENENSE) ~ ARENRE FIRITRGEEIA -

15 E SR ENTHAERS B » W RICEEIETAREIRZ Ansible BEIEIREARRIERSE » All connAuthFile AJ7E
‘<playbook dir>/files/beegfs/<sysMgmtdHost> connAuthFile (F85%) IHREIBEHLAZIERN o /£

MEEFEIER AN AR SN AFERAILE AN - MREEARERALE > IgBBEEI BeeGFSHE T
A" o

2 ZBeeGFSHE I
(A]%E) AnsibleA] R ECEBeeGFSE PG & S 24K ©

BE
4aEs

1ZEVBeeGFSIERE AT « N BT EEHIHIERZAGNSEEE L HE KR FBeeGFSHF i o A&izRBEIN{AE
el BRHITEL T £ "AnsibleA " o
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BRI ARIREFES

1. MAERE - AAnsibletZEHIERL R ERBENESSH ~ WA HEETE #BeeGFSA R iRV EEEH

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

2. {BH? host_vars/ ~ A &{EBeeGFSH R IREIL —EZAHIIEZR <HOSTNAME> . yml £ FHIAREH ~ LUE
CIBEMNERETIESESUENT !

# BeeGFS Client
ansible host: <MANAGEMENT IP>

3. WNREIEEFEANetApp ERTIEHESHBBRKREINfiniBandz O KRN E ~ LUER B iRELR
ZEBeeGFSHEZEHEIEE « Al LURIEMA TYHA—IE :

a. YRPERIERA "InfiniBand (fEFIPoIB) " :

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. INRPERFER A "FE AR EFIRDMA (RoCE) "t

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. UNRARRFET S " K4S (ZTCP ~ #ERDMA) "

eseries ip interfaces:

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

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

4. FBITFHEEE client inventory.yml I3SEAnsiblefE B EEREGESERA « MAnsibleBiERER
RIEPRIZFA (GEFEE ansible ssh_user #Aroot » HE B Sudot#fR)
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# BeeGFS client inventory.
all:
vars:
ansible ssh user: <USER>
ansible become password: <PASSWORD>

@ AMAES FATFENS o A2 A Ansible Vault (582 "AnsibleXX " £ Ansible VaultinZ
AA) SfFER --ask-become-pass HITHE FMEFAVEEIE o

5. fE client inventory.yml IEEH « F|HEEFREABeeGFSHFIGFIE X% beegfs clients
RE2ENEREEE - BUHIEE R4 L2 EBeeGFSH R imiz UMEAR PR B AT M EMh4RRE :

children:
# Ansible group representing all BeeGFS clients:
beegfs clients:
hosts:
<CLTENT HOSTNAME>:
# Additional clients as needed.

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 EBEHTZTNBF « 55FEE beegfs_client_of ofed_include_path #5[@ Linux %
SEMIERE T header include path 1 ° WIFEEFAE N © A2 R BeeGFS X "RDMAZIR" ©

6. £ client inventory.yml 1EEH » F|HEEREIERISHIER FTHIBeeGFSIER A vars -
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beegfs client mounts:
- sysMgmtdHost: <IP ADDRESS> # Primary IP of the BeeGFS

management service.

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

connMaxInternodeNum: 128 # BeeGFS Client Default: 12

# Allocates the number of buffers for transferring IO.

connRDMABufNum: 36 # BeeGFS Client Default: 70

# Size of each allocated RDMA buffer

connRDMABufSize: 65536 # BeeGFS Client Default: 8192

# Required when using the BeeGFS client with the shared-
disk HA solution.

# This does require BeeGFS targets be mounted in the
default “sync” mode.

# See the documentation included with the BeeGFS client
role for full details.

sysSessionChecksEnabled: false

# Specify additional file system mounts for this or other file

systems.
- "EARERE W AR E S RRFEE A BeeGFS7275FD 7.3.1 o IRBEGTEIEE R ERN AR E ERE R EAE
SEEFAAERE" ~ BRI SERE AR AP IniERE

a. (KTE:8 - HAZREE T BIRTEEEERE - UAES connauthfile I E/METERIAnsibleIZHIEIEY
k <INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFile ° RIEFER + BeeGFSHF IR
g@@%i%ﬁ%ﬁtﬁ%E;m/ﬁ&ﬁﬂqﬂ/@%lﬁ’ﬂﬁﬁ}f‘ﬁ% client inventory.yml * MEARBEHRIEMIT

I UNFRERSEEIR « A2 RIMEMRISTETERIAE "BeeGFSH P IRAR" ©
b. YNRITEIZFEARIETE H5]ZME beegfs_ha conn_auth secret EHIEE
client inventory.yml #EZEIE :

beegfs ha conn auth secret: <SECRET>

C. MNRTEIET2EALUERAEMMEESE beegfs ha conn _auth enabled » EHIEE
client inventory.yml FERNEE

beegfs ha conn auth enabled: false
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MBXESDBNTRFEREMFMAEL - 552R "wEHIBeeGFSAFIHX " o MNFTA R IKEFITTESES

BIE—T "SBIGEE o
#217BeeGFSH A MBI FMiEZ

1. BITHIER 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. B MREBE-ANetApp ERTITHESHABRRKRENE * AP IREREBeeGFSIERRMR - A&

AR ENEERHENAE !
a. NREEEMZInfiniBand (IPolB)

- name: Ensure IPoIB is configured
import role:

name: ipoib

b. NRICEAMBEBEESNZI AR (RoCE) KIRDMA :

- name: Ensure IPoIB is configured
import role:

name: roce

C. MRBEANZI A (ETCP ~ #RDMA)

- name: Ensure IPoIB is configured
import role:

name: ip

3. R12EABeeGFSHRIHAR - UZEKAR KU R EEZRMAE :
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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
MR STAVSTTEEA « /IR —T "HigEE" o
#1TBeeGFSF F in &L T

EEZI/EE R KEMount BeeGFS ~ 3FHI{T FH&%S

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

E:5¥BeeGFSI[E
RBRFILALEEXEZ A » SRAETIEZRAIE °

rBeeGFSIERAMEN IEVFRIRIEZ AT  SHAAPITRIRERER

TR
1. BARAARRLEHIT IIIERE « LRARAA TR FE/ A 2R - METFRE T —RHA MR

beegfs-fsck --checkfs

2. FARARMERE « REEMME) - W AIERERENIT TIIEE

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).

ﬁx‘m

3. KEEMMENFRRE « HHEIBeeGFSIRFFAENDHBEEREEE - EEBEAEFIIZENE, « LT

THITER
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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. EFIORMMDTestEFMAELE IR TAREBFBIEEARUAER SN STREA © 7T "58 515255 NetApp BR8548
By BeeGFS —&fiHR ~ A1k E] BeeGFS RN —AZ A 2 24E6F o

FEIRIR S ES RE U B /L EEPRE RBIBRUIUIS MR ITEANRIEL o
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