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Ellra>o7Ovo%EERLZI". [BeeGFS on NetApp Verified Architecture] OB LD I> 3>
ZBRLTIETL,

J7A4I)I/—ReJOv o/ —REE&RELEY
B2 D774/ —R%=E=ZBELET
KA NZEH (host vars) ZFERALT. B X D771/ —ROBEXIBELE T,

2T

CDEI>arTiE. DANFIRICOWVWTEHAL X9 host _vars/<FILE _NODE HOSTNAME>.yml 7 5 X%
HOET7AIL/—RDT 7)o CNEDT7AILICIE. BEDT 7L/ —RICEBOBREDHESDHS
REBEHRHDEFT, ZHUITIE. RO K SH—A

* Ansible TIPEIF KRR bRZEZL T / — FADERICERT 2HENHD X7,

* HAZ 2 A2 —E X (Pacemaker& Corosync) THD T 71 IL/ —REDBEICHERT 312 —7x
ARABLVITRZIPEEMTHRELTWVWE T, 774 ETIE. NS5O —ERIFEBEI V2 —Tx
AREBLRY FT—0%ZFALEFITH. TRUZHEERITDDICEMDA > Z—T 1A AZFEHATES
REBEARHD £9, —MRAICIE. ARL—= Y M7= I0EBMDIPEEERL T VSRR ERISEERY
FO—0%EBMT2HEZEEL £,

c YIS RARABEICERINZIRY NT—TDNT A=V RIFE. T7AIINSRATLDINT A=< > R
EDOTIREETIEHD XA T7A4IL MDY S XREBRTIEZ. BE. PELEHIG/HR Y T —
IRERTDE. /—RREDODEEBPISIAZ)Y —IREDEEDRARL Y. 77 AXNEBIC+5
BINTA—IVADREINE T, BRES—HBRY bT—UTlE. REA VY —XOREHNEELD
HRLBZABEEDLRHD EFT, £l /— RHOBAZHBEBAIC/N—FE—FZXETEITRVEGS. /
— RIS AEZDSHIBRENZ e HBD £,

cBMoOrILZzNLE7OY Y/ —RADQEGEICERT 212 —T7 214 AOKRE (iISCSI/ISER
« NVMe/IB. NVMe/RoCE. FCP%¥)

FI&

T7AINO AT LZzstE"EI2a Y TERLEIPV RLABEARZERLT. V5 RXRADT 7L/ —
RTEIZT7 7ML EER L host vars/<FILE NODE_HOSTNAME>/yml. RDKSICHREL XT,

1. EERIC. / —RADSSHE / — RDEIBICAnsible TERTAIPERIFHRIAMNREIEELE T,

ansible host: "<MANAGEMENT IP>"

2. 0SB T4 wIICERTEZEBMOIPERELET,
a. Ry hD—084 FTHDEE "InfiniBand (IPolB%EEH) "
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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. v kT =0 R4 THDIFE "RDMA over Converged Ethernet (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. Ry NIT—IRATHDIFE"1— =%y bk (TCPOH. RDMAZZL) ":

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. BEIPHABWIEIC, VFRXEZ ST v IILERTBIPEIEELE T,

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.

ATy R2THRELEIPSIE. ICEENTVWRWLWAETD, IS IXFIPELTERAThFEA

(D beegfs _ha cluster node ips WX FZHIZELD. BEICHLC THOBNICHFERTE
ZAnsiblezEAL TBMODIP /1> F—T 1A RAZRETETE T,

4. IPR—Z207O0r N %EZFERALT/ —RETJOVITREDICT7IIL/ —RHWBETINENHDIEE
&, IPZEYIRA A2 —T x4 RICEKREL. ZOOMIINLDA VA M=ILEIIEREICHNER/INY T —

DEIRTRETBDUENDHD XY,
a. ZEMA9 %355 "isCsI":
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eseries iscsi interfaces:
- name: <INTERFACE> # Example: ethO.
address: <IP/SUBNET> # Example: 100.127.100.1/16

b. ZfEMA Y 335F "ISER" !

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. Z{FERT 3HBE "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. #EH Y 3%HE "NVMe/RoCE" :

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

e. Fofto O k)L :

i. Z{ERAT 258 'NVMe/FC'E & DA VA —T 1A A%ERETHINEIIHD £ A, BeeGFST S
AZDEAICED., 7OMILHLBEFNICEEIN. BB TEEII VI M—ILEREIN
9, 7277V OEFERALTI 7ML/ —ReTJOv Y/ —REERTDIEEIE. XY T v
TERAYTFRIUIA—DRAN TS IT 4 AR TRA Yy F =BV —=2F LTLIET
L\O

i. FCPX7-I3SASZFERATZHE. BMOYV I Iz 7%HA VA M=ILETIIHRETIHNEIZHD
FtH A, FCPEEARATZHEIE. RICKRIFIETRA vy FHBEYICY —Z>5TNTVWBRIE®
R'IZY TV ZAAYFRIA—DRA N TS 0740 AR LTLIETL,

iii. IHEFETIE. 1B SRPOFEAIFHRINTVER A, EX)—XDTOYY /—RTHR=LINT
WBHDIZIH L T NVMe/IBE 7IKiSERZFERB L £

27V ILET"IESZBLREWVW TRERIB. B—DT 7ML/ —FZ2RITREBAINRUEIT 7
TILBETT,
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Advanced : ¥ —1 =% b ZInfiniBandE— K OB TNVIDIA ConnectX VPI7 4 72 %=HIDEZ 9

NVIDIA ConnectX-Virtual Protocol Interconnect &reg; (VPI) 7R 7#Z(%. InfiniBand& ¥ —H v FDEAE%
FSYRAR=bLAVELTHR—FLET, E—FEAOYIDEZXIZEEMICIIRXRISIT— FINABWVD.
ICBEENTWVWBR ATV —ZINyT—C%ZFH L TERET 2HBENH D £ 9 <code>mstconfig</code>
<code>mstflint</code> <a
href="https://docs.nvidia.com/networking/display/mftv4270/mft+supported+configurations+and+parameters"
target="_blank">"NVIDIAZ 7 — LT 7YV —IL(MFT)'</a>, 7R TRDE—R%=ZEIINEHNHZDIF—
ERZITTY, CNUEFEITITSZLH. 1R MNIDEI a3 ZERELTRESN A VEZ—T 1D
—E8 ¥ L TAnsiblef Y R> MU ICESH D Z £ H TE <code>eseries-
[iblib_iser|ipoibjnvme_ibjnvme_roce|roce]_interfaces:</code> . BEIMICF = v I BEAINE T,

7= 2. InfinBandE—RDA > A —T 1 R%=1—H 2y MIZEL T, RoCEICERATESL5ICT 3
ICiE. ROAT Y RERITLET,

1L RETEZIEANVE—TIARIDVWT, ZEEL X mstconfig ZHETEIVEYT (RcldT1 7
>a+) ELTHBELEYT LINK_TYPE P<N> CC T <N> F. A1 YE—T 14 ADHCADKR— +F
STREDET, o <> DEIFZRITLTHERTEX T grep PCI_SLOT_NAME
/sys/class/net/<INTERFACE NAME>/device/uevent PCIZOY A DREBDHFIC1ZIEN
L. 10ERICEBLET,

a fcrzxid. ZIELFT PCTI_SLOT NAME=0000:2f:00.2 (2+1 —» HCAR—F3) —
LINK TYPE P3: eth!

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

HICOWVWTIE, ZBBLTLKIETIVW " NetApp EV ) —XRA AL I3V RFaxXy R 2w IL
£9,

B4 07Ovs/—RERELEY
R NE# (host_vars) ZERLTE 4 O7OvY/—FOREZIRELEX T,

Bz

CDEITarTIE DAANFIRICOWVWTEHAL X9 host_vars/<BLOCK_NODE HOSTNAME>.yml 75X
FAOTOVI /) —RICICT7AIINZERLE T, CNSDT7IILICEEFNZDIF. FEO IOV Y/ —
RICEEDHREDHTHIBENHD £9, NIl RDKL DB

* Y27 L% (System ManageriC&RR) o

cW\WInNHhDIAY FO—FDOHTTPS URL (RESTAPIZER L7 X T LOERIZER) -

07OV Y /) —RAOERICERTIANL—7ONILT 7L/ — R,

*IP7RLABEDERRA A VR =T A XA—FK (HIC) R—r%ZHRET 2 WERIFSE)
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"TrAINC AT LAEE I3 TERELEIPZRLABESAREZEBRL T, /5 X207 Ov Y/ —
RTEIZT 7L EERL L host vars/<BLOCK NODE_HOSTNAME>/yml. XD&LSICEREL F T,

1. EBT. WA 02> bO—F DY XA T LB EHTTPS URLZIEEL £95

eseries system name: <SYSTEM NAME>
eseries system api url:

https://<MANAGEMENT HOSTNAME OR IP>:8443/devmgr/v2/

2 ZBRLEFT" ORI 770/ —RIEZOTOY Y/ —RADEGICERALE Y,

a HR—rEN3FOFIJL : auto. iscsi. fc. sas. ib_srp.

ib iser. nvme ib.
nvme fc. nvme roceo

eseries initiator protocol: <PROTOCOL>

3. FAHTSIORINICE>TIE. HICKR—FDEREEEBMTIMNENRDHD £, HICR— FDEREIF. &
BIIHLT&IY M O—SOBRED— %J:U)I/FU?‘J‘%ZI/ bO— S OYEEM A EIRDR— XIS

L. —BTOR-EDROBEADR—MIBRBILIICERTBIHVENDD T, WEEHALTLAWR—-F
TH. IRTDR— FTHEIBRENBETT,

@ EF6007 0w % ./ — R THDR (200GB) InfiniBand % 7=15200GBMDRoCE%{ER L TL\ 315
Bl3. ‘OtovoarHERBLTLLIETWV

a. iSCSINFZE -
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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. ISERDIZE :

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

definition.

d. NVMe/RoCEDIRE

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.



e. FCZOMIJLESASTORIILICDWTIE. BMORTEIIHNEHD FHA. SRPOFEAHIIHREINE
Ao

iISCSI CHAPDRER Y. HICR—hERA M ORI EZRET DI EOMDF TS a I DWTIE. =2
LTLETWVW"RFa X2 F"SANtricity AL 2> avICEENTUVLWET, F : BeeGFSZEATRIHEIFA
L= 7= I)VAR a— LB 20O 7O 3=y « ANL—COREIFMMOBFRTITVWET DT
7A1ILTIFEELBWVWTLLEETL

27Uy I LET"CESZIELRETWVW RERIE 120TOY Y/ —RZ2RITLBAIRY NI T 7H
LR ETY,

NetApp EF6007 0~/ — K THDR (200GB) InfiniBand % 7-13200GB RoCE%= f§f :
EF600THDR (200GB) InfiniBandZ A9 % ICId. ¥IER— kT CIC22BD MR IPZRET ZHED
HHFF, UTIE. 727 )LAR— kinfiniBand HDR HICZ & L 7=EF600D1E L LWEREHEDBI T,

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 b:
- 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)

Common File Node ConfigurationZ3igFE L £ 9
JI—TZEH (group vars) ZFERALTHEE T 7 1L/ —REEEIEELE T,

BE

AppleBIRTD T 7L/ —RICERINZEBHIZ. TEZEINET group vars/ha cluster.ymlo —
EYICIFRDEHDHE F

cBI7AII/—RICERELTOY A VT 3 AEDF .

© —MREVIR Ry T — 1R

* BEIU J— ORI SNB D E S D

* 77 AT 04— )LESELinuxDIREEZ FRET B H ko

C TR T I ITREDY T RAREM

* NT A= XD

* Common BeeGFSt—E XD TE

19


https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/santricity/tree/release-1.3.1/roles/nar_santricity_host#role-variables
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml
https://github.com/netappeseries/beegfs/blob/master/getting_started/beegfs_on_netapp/gen2/host_vars/ictad22a01.yml

COTPALTRELET TS a Vit KERIE, BRBNA— KO TEFLERESE S
(D &% /—FCriiBna/ 27— FERETBHALL. B4 OT7 1L/ —FIEET S
CrHTEET, B L DT 7ML/ —RORER. COT7 T LORESLDHEEINET.

FIE
771N EERLET group vars/ha cluster.yml RDKSICANLET,

1. 1) E— ;7R X b TAnsible Control/ — R ED & SICEREESNE D EIBELE T,

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

BICABRIETIE. NART—RETL—2TFIAMTRELBVWTLLIETL, £0D

ICAnsible VaultzfEF L £9 (2&H8) "Ansible Vaultz A L 71 */%‘/‘/@E%%f b &
@ 72igZ ) w2 LEY -—ask-become-pass LA TV IERTITBEDFT T3>, K

MICIGC T ansible ssh user ¥ T TICrootTH B 7. BEICDL TZEBTETET

ansible become passworde

2. 41—y bR —T A XEIFInfiniBand1 X —T T4 R (IS5 XAIPHY) ICENIPEREL T
WT. O 2—T7 14 AHDRLIPH TRy MIHBHE (T2 ZI1E. b0H192.168.1.10/24 % fEFH
L. ib15%192.168.1.11/24ZFERA L TWBIFE) . YILFER—LHYR— D ERICKEEET 37021, B
MOIPIN—TFT 4 T T—TINEIIN—IERETIHNELHD FI, BESNATVWEIRY D=1V F—
7142 A-'_Ej /7%’k®ckj‘t—ﬁ)d”k—bijo

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

3. VS RAZEATEIRIF. AL—2TFORINICE>TE VE—RTOVITNARZBHLPTL
TBREHIC/—REVT—bLEED (EXV—XRYa—L) . BEROMOERZER LD TIHEN
HDET, TIAIETIF. /—REVT=baiic 7O 7 hZ2RELEITH. ROEBEEZEEIT S
T/ —RFOBEBBESZHFITETE I,

eseries common allow host reboot: true

DT —=bROTIAIETIE. T7OVITNA AR EDOMOY —EXDERFHTETWVS C & & FERR
3‘%71&)0_\ Ansibleldsystemd £ TEF#& L £ 9 default.target . BAEFITTBRICENZELT
W& T, NVMe/IBZERT 2EEIE. UE— TN ROPMEAL. &, LCERICHR—LDHD S
BN ET, TDFER. EADOEPRTEHIAKBM LT 28NN H D £9. NVMe/IBZFEH
TRHSEICCOMEEER T SICIE. UTORGDHEELE T,

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

eseries nvme ib.service"
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4. BeeGFSHT—E R EHAY S RAY—EXDEETZHDICIE. 2RO T 71470 3—ILIR— EHBRET
T, fimallz FENTHREITDBEEMRT GEHMRE) . MER I 747 0+4—ILV—2%1EHL. R— %
BEIICE< ESICRDELSICIEEL X9,

beegfs ha firewall configure: True

S. SELinuxIFIRBFATHR—FINTUVWAW S, BEeZEE T 37HIC FICRDMAZFERAL TWEIHEE
) KEE#disabledICRET A EZHR L £ T, SELInUXDERICE > TWBRZ & Z2HKERTBICIE. XD
EOICEE

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

6. 77/ —FHBETETBLSICRELZREL HBOR) S —ICEIVWTT 7 4L bREZHLEICIN
CTHRELEY,

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.

1. "7 7 AN AT LZFTE" IS a3 VICEDWT. COT 7ML X T LDBeeGFSEIEIPZIEE L &
ER

beegfs ha mgmtd floating ip: <IP ADDRESS>

—RITRICER X TH'beegfs_ha_gmtd_floating_ip’ I&'"1 DDHAY T X X %8 X TBeeGFS 7~
(D) 71N 2T LEMETSBACEBETIUEDHAY 5 X213, BeeGFSEIEY — X%
EBHMETICEAIN. RIDIVZAIMRETIEET—EXZRIVMLET,

8. MBI UTEX—=ILT7S—rEEMLET,
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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

0. TV VI ZBMITEHI L zBCHBELEF T, T5LRVE. TIAIV/—FTEREVRELRL
EIC AR /=R TH—EXDFEBRENABVLSICTOY I ENET,

a XOEEHEIELT. 7z ooy %#70—-NILICBHICLET

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

L XEBHBEIBL T, Y R—FENTVBHDZE "IV TRE - TJONT " CCTEETSIEDHT
E&EJo BeeGFS HAO—JLICIFTRICT X b TNIcHENZEMEL TLWBTcd. IS5 DHRE
ISBBIIBREDD FEA"TIAILMETT,

b. Xic. 7z —S 1z REBEIRLTHERLED,

i. 77> 3>1 . APC Power Distribution Unit (PDU;ERE1=wv ) ZERALTIT>>V I %1=x
—JIICTBICIE. ROFIE

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>

"

i. #2322 Lenovo XCC (HLVMDBMC) H1RMH T ZRedfishAPIZFERALTI TV I %
BMICTBICIE. ROFIEEERTLET,
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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

’

i. thDT7 oo IT—C Y FOEREDHFMICOWVWTIE. 28BLTLETL "Red Hat R 2 X
D AN
10. BeeGFS HAO—JLTld. W7 A —I VR EISICRBELTR-HIC. TFIFHRFa—VINTA—
REBATEET, CNIIE. A—RILXTBUEARORELY. 7OV I T N1 R0BEDINT A —3
HEFENFEFT, TOO—JLICIE. NetApp E-Series7Ov o/ —REFALIETI MIEDIKBRENAL
vEDMIBLTW"T 7 AL METE" £IH. TIAILETIIRZIBELRVWED, ThSld@RAINE
Ao

beegfs ha enable performance tuning: True

a PEICHLET. STTT 7AW EONT =TV RARICEEEMZAEF T, FHICOVTIE. ZeR
REraXYhEBBLT"NT4+—IVATFE/NTA—=2" {12E L,

1. BeeGFSH—ERICERAING 70—T0 Y JIP7RL R GREBAVA—T 1R eHMENET) 7
7AW/ —FREIT7TAILA—=—N—TIFBLIICTBRICIE. TIRTORY N T—DA4VBF—T x4 RIZ—
BLEAFIERITZIHRENHDET, TITFILETIE. RYNT—TA4 A —T 24 RZIEH—FILICEK
STERINE T, k. EILPCleXOy MRy FT—0 74 FEHBBE ENE—DOF—NETFIL
TH-o-TH. " BELIEBFDERSNBRILIEHD A, Chid. EEHVERIN. £l Nhic1> 42
— 714 REHWERHEINBZFINCA AR NI ZER T RHERICHRIEET, H—NFE0T7OvIK
ICEDOWVWT, —BLIETNM REA%EFERTESESICLET 1shw -class network -businfo H7J
T. BHODOPClIe7 RLREBIEBAVA—TITA1ADIVETEZRODESIIEELE T,

a. InfiniBand (IPolB) Xy kT —0 4> 2 =T A4 RIMIGLTWE T,

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

b. 1 —HXYy bRYNT—=DA2E—T 14 ADHE !
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eseries ip udev rules:
"<PCIe ADDRESS>": <NAME> # Ex: 0000:01:00.0: ela

AVE—T A AL EEE LI EDOHEEZER T SICIF (BHZEETIRVEK
51293 78) . ethO. ens9f0. ib0. ibs4f0%s ¥ DBEMLET 7 4 )L h&AIXER LAL

@ TLIET WV, — AL REAIE LTIE. 1—%x v bF7/=iEInfiniBandiZlx Tes 7
I Ty ZEFEEL. FiLWTPCleXOy FESER— M2 RIXFEEFEBLET, Tz x
I¥. XOw k3icInfiniBand 74 72X D2 B DR — b iZi3be b £95,

@ BEEEA T 7L/ —RETILZEALTVWRHEEIE. 27Uy I LET "CE572EL<
EEWVWPCle7 RLREGwHER— DTy EY T DF

12 BBIZIEL T, 25 AZHDTATDBeeGFSH—E RICERTA3REZIEELEFT, T 74 MDHRTE
ERRREIN"CESEZEBL LTV, H—E XABUOREIIMOBFRATIEEINE T,

a. BeeGFSEEH—E X

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

b. BeeGFSX A F—4t—E X :

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

C. BeeGFSXA L —2H—E X :

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

13. BeeGFS 7.2.78 & U7.3.10AF% "Hi5ia05E" BRE £ 1o I3BATRMICEMIC T 2HENH D £F, Ansiblex—2X
DEAZFRALTINZRET BICIF. WS DDDHEDBD E I,

a. F7FIETIE. BREICK > TEIHNICEGERNRESIN. BMERINET connauthfile T
EIARTDT7 714/ —RICEEFEN. BeeGFSH—E R EHICFERAINET, COT 71l
I&. AnsibleDHlIfE/ — RICHEEE/EEINET
<INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFile CDT7 7T AT LICT It
RATBREBEDHZI51TY FTEBHEATESRLSIC. RRIIRETIVELHD T,

LFLWEF—ZERTBICIE. VY I LET -e
"beegfs ha conn_auth force new=TrueAnsible 7L ATy I ZETLTWVWSRIHEEG. F:C
hig. HoBEIFERINE T beegfs ha conn_auth secret NEZRINTLS,

i. A T a I DVWTIE ICHBDT 7 4L FO—EBEZEBBB L T "BeeGFS HAO—JL"< 12 &
Lo

b. hZRZ L —U Ly hEFERTZICIE. TUTZEERLEXT ha cluster.yml :
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beegfs ha conn auth secret: <SECRET>

C. EHERaLISTERICEMICTETEYT GRHER) o

beegfs ha conn auth enabled: false

27w I LET"CHELZEBLILETVW —IBRT 7ML/ — FREZRITEBRA IRV EIT7A)L
DFIERISRLET,

NetApp EF6007 02/ — K THDR (200GB) InfiniBand’% f£F1 :

EF600CHDR (200GB) InfiniBandZ AT 3(Cld. 7Ry IR —J v hMREMLZE Y R— KL TWVWBIHE
BHDFET, 770/ —ReT7JOvY/—RERA Yy FEFERLTERINTVWRESIE. 777Uy oL
FISHLTH TRy hIYR— v TEMCTIRELHD £,

JOv o/ —Re 774/ —RHInfinBandZz A L TEEEGINTLWS5E(E opensmy 7OV Y/ —
FICEBERINTVEIYE—T A1 RTLIC. ET 7ML/ —RFTOA YV REVAEZRET BHELHD
¥9, TD=®HICIE. “configure: true'whenxisEL" 771 IL/ —RALL—J94 VA =T 214 2A%EH/ELT
WEIT"E9,

JE. YR—FINTVBLINUXT A AMJE 2= a3 VICERINTVWRDRENLAN—3 2T
opensm I&. R R—FEINTULEREA. 1D IC. NVIDIA OpenFabrics Enterprise Distribution

(OFED) h"5DN—=2 3 A VA M—ILLTRETZIHENHD X9 opensmo Ansiblell & 2EAHY
R—=bEINTVETH. WK OHLDEMFIENKETT,

1 curlExIFFERDY—IILEFERAL T, 723 IlEBE#HINTLS0penSMO/N—=2 3 DNy —
ZNVIDIAOWebt 1 kD 5T LI MJICAD>O—RL "77 / OJEH" <INVENTORY>/packages/
£9, f:

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.dc7¢c2998~-
0.1.2310322.x86_64.rpm

curl -o packages/opensm-1ibs-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. OF group vars/ha cluster.yml RDOFBREZEEZLF T,
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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"

Common Block Node ConfigurationZgE L £ ¢
JI—TZ# (group vars) ZERALTHEBETOV Y/ —RREZIEELEX T,

Bz

IRTOTOYYT / —RIZKH L TApplehNEHET 2HENHZHEIF. TERELET
group vars/eseries storage systems.ymlo —REREVICIZRDH DN E F

* Ansibleffllffl / — RAN TOV I/ —RELTEAINZIES ) —XX ML —I Y R T LICERT 2 HED
B

* J—RTRITIBZT77—LT7T7. NNSRAM. LU RSFATT7—LI7TT7DON—-23,
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*FryDaRE. RXAMMER. R a—LOTAOEDaZVIHAEICETRREZSL T O—/NILIERK.

COTF7ANTRELIAT>avid. B4 07OV I/ —RICERIBECHTEEY,

@ ERIF BBRBIN—RIITETINZEESEBRFZEN. /—RICICERBZ/NAT—RZH
EIB3HERBETI, @42 DTAOVI/—FOREIF. COTFIILDRELDDHBEINZE
ER

FIig

774N ZEK L T group vars/eseries storage systems.yml RDKDICANILET,

1. Ansibleld. SSHEER LTI OV Y/ —RICEFRTZDTIdAH <. RESTAPIZEALE T, CN%EEIR
TBICIE ATERETIHNENHDET

ansible connection: local

2 8)—REEBIZHODIA—HFRENRT—REZEELTLLEIV, A—HRIEF TS 3V TEHTE
9 (F74J) biFadmin) » ENUANDBE S IFadmintERZIFOEZDT7HU Y hEIEETEF X9, ¥
7=« SSLEFFRZEZIRIET 2N ESD ZIRELEF T, BRI B3N S5DZ2EELE T,

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

TL—2TFAMTNRT—RZ—ERTITZCIFHESNTEA. Ansible/Ny T T v
@ TY—IZERT 2. ZRMLFT eseries system password --extra -varsZ{ER L
TAnsible’z 21T L TL\ 3355,

B MEICIHEL T, /—RICAYA+=IILT3aA>rO—5T7—LT7T7. NVNSRAM. RSATT77—L"Y
IT7ZEELET, CNHDT7AIIE (AT >O—RITB3HBEDLNHD £ packages/ AnsibleZ 31T
ITBRHDTALI ), EX)—=XOA>bO—ZD T 7—LTTT7ENVSRAME AV O—RTEEXF "
ChLHECELIEEW RSAT I 7— LT 7% EHCITEIT "CELHECELZTL .

eseries firmware firmware: "packages/<FILENAME>.dlp" # Ex.
"packages/RCB 11.80GA 6000 64cclOee3.dlp"
eseries firmware nvsram: "packages/<FILENAME>.dlp" # Ex.
"packages/N6000-880834-D08.d1p"
eseries drive firmware firmware list:

- "packages/<FILENAME>.dlp"

# Additional firmware versions as needed.
eseries drive firmware upgrade drives online: true # Recommended unless
BeeGFS hasn't been deployed yet, as it will disrupt host access if set
to "false".
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CORERIEETD . A bO—5D)T—F (BERIBE) 2L ITARTDT 7—L

@ 7 T 7HAnsible CEFMICEF SN, BN 7O FEERRINEFEFA. N
|ZBeeGFS/ARRX FOICEHELBWVWHDEEETNTUVETHA BERICK>TNT+—<T >
ZAHD—BICIE T I B RIeEED H D £ 9,

4. JO—NILOXTLEROT 7AW NERBLET, CTICRIA T a v efEd. 2y b7y~
MDBeeGFSICIE—HEMIICHR INZRETID. BEBEICGLCTHEIZ b TEEXD,

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.

5. JO—NILBRAR) 2a—L7AOES 3=V T I AN MIREC ISR T AT a >V e fEld. Xy b7
T DBeeGFSICIZF—EMIICHREINZRETITN,. BBICIGL THABTZHTEFET,

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. RBICIHL T, MORI NS I9T0 RCBELEBYS. ARL—=STF—=IILeR) a—LTIL—THDR
Z4 THAnsible T:EIRTNBIEFZHEL X I,

a BIEAR) A—LIXAT—2R) a—LICERTZ (NEBEDAREELRH D) RS THh5%kIC. X+
L—=R)a—L%ExsRICUANLED,

b. F4 RO TINTIRSATIVOO-SvYDETILCEDSVWT, BHRARGRSA I F vy RILBETR
SATERIEFEZ DL TLIET W, Tt ZIE. EF600 TILERATHNTWVWAWEE. RS54 J0mzr
stgFvante. k5171223l F R T4 T F v RILICEEESNE T, LD > T RTATHERDONT VI %E
BT-HDOEERIL. Z3EIRT B YT disk shelf:drive99:0. 99:23. 99:1, 99 : 22T
YoO—JvyhERDHZEEIE. IMTEOBENRARSA I TILT7IDERLET,

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

eseries storage pool usable drives:

19920, 99823,9981,99322,9932,99821,9933,99320,9984,99219,9935, 99518, 9%
36,99817,9987,99816,9938,98:15,9929,99314,99310,99813,99s11,99312"

2Ny O LET"CHELEIEL LTV, —RRBTOYV Y/ - FIBRERTREBAI RN T 7
TILDBIZRLET,
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BeeGFSH —EXEE&HZLET
BeeGFSEIEH —EFXZE&HLFT

BeeGFSH —E XE. JIL—TFZE# (group vars) ZERA L TERELE T,

B

Dt 3> Tld. BeeGFSEBEEH —EXDEHRICOVWTEHBALE T, HAZ S X ZIZIE. CDRATDY
—EXREZERHED T 7AILS AT LI LTIDEITREST ZHELNHD T, COY—EXICIE. XOEED
SFEFNEI,

s H—EXR14T (BIB) .

* ZDBeeGFSH—E XICOABEATIHREEZTERZLE T,

c COH—ERICBETEZ1D2ULEOT7O0—FT4 V7P GRIBAVA—T 1) OEFE,

* ZOHY—ERX (BeeGFSEBEX—4 v k) OTF—4%EENTIEFRC A EZIEELE T,

FIE

FILWI 71IILZER L group vars/mgmt.yml. "7 7ML AT L%ZFTE"EI> 3V EBRLTRDL
SICAAILET,

1. BeeGFSEBEH —EXDEREERI 771 IILEIBELE T,

beegfs service: management

2. ZDBeeGFSH—ERICOABEAT IR ELXZEELE T, BE. NSO R—FINTULBIRE/INTA—2
EEELTIA—RXZEBRICTIBREDRBRUNETD, CORTEIFEET—ERICIINEHD FEHA
beegfs-mgmtd.conf BHBENTITF XTI, RD/NFA—ZF. BFMICRESNEIH. CZTIE
BELBWTL T, storeMgmtdDirectory. connAuthFile.
connDisableAuthentication. connInterfacesFile & & T “connNetFilterFileo

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

B MDY —EZRR I AT MDY —EXNDEGICHERT 21 2Fc3EHRO7O—T 1 > JIPER
ELEXYT (ChIckD. BEIRICBeeGFSHEREIMNEY) connInterfacesFile 77> 3Y)

floating ips:

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

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

4. RBEICIEL T, REEFICHERATEZIPY IRy bE1DUEEELEY (ThICkD. BeeGFSHEHH
ICEREINFET) connNetFilterFile A > 3Y)
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filter ip ranges:
- <SUBNET>/<MASK> # Ex. 192.168.10.0/24

S MDAARZA VI ST, COY—ERDT—2%Z{R1FT 5BeeGFSBIELX—7 v hZIEEL X7,
a. EHDBeeGFSH—ER/Z—7 v MIEILRA L= F—IILEEIFR) a— LTI —TL%ZERT

TET, HTRALCHAIZFEAL T E LV name. raid level. criteria * HELUY
‘common * TNZNDEH (HT—EXTLICRREINZ R 2—LIFERBIETTY) »

b. R a—LHFAZE AL—=IF =R a—LIIL—TFOEEGE L THEELE Y. F. HEOD
AbL=F=IUR) a—LIN—TZ2FERITZIRTOF—ER/R) 2—LT. G5t XH100
ZBRABWVWESICLET, AISSDZFERAT2HTIE. SSDDNT #—X VR FmZHARICT B 1
OIS RUa—LIN—FICEEIR—RZWVWODZFLTEC I EZHRLEY (VUyoLT'C
55% CELLETVWEHFRlERES) o

C 20 )yILET"IHELZIELIETV THRAFRBINTORES F>a>DI R M eRTI S
IZIE. ZE5B L TKEE W eseries storage pool configuration, REDA T 3 VITEER
LTL7EE L) state. host. host type. workload name LT “workload metadata 7R
) a—LRBIFEFNICERINEH. CCTIFHEELBWVTLLIZE L,

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

20Ny I LET"CESECELLTV Tt RIE. BeeGFSEEY —ERZERITEBRA ANV M) T 7o
IWOFZRLET,

BeeGFS XX T — A —EX%EEELET

BeeGFSH—E X &, JIL—FZE# (group vars) ZERA L TERELE T,

BWE

DU a3 TlE. BeeGFSXAT—AH—EXDEEFIEZHBLET, COXA 7O —E X FHE
D7 7AW AT LDHAY S ARV B EBIDEETIVELRHD £9, COHT—EXIZIE. ROEED
2ENET,

*H—ERDEAT (XEZT—=4) o
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1. BeeGFSX X T =2 Y —EADREZRT 77T ILZHEEL £To
beegfs service: metadata

2. ZMDBeeGFSY—ERICOAHBRTIHREZEELF T, THR—EFINZIRE/NTXA—ZIF. &=/NTH
BIDTCPR— kY UDPR— b EIBEETINEDLH D £9 beegfs-meta.conf CDIEFH. RD/INT A=A
& BFNICERESNE TN, CCTIFEBELBWVWTL TV, sysMgmtdHost,

storeMetaDirectory. connAuthFile. connDisableAuthentication.

connInterfacesFile HKXT ‘connNetFilterFileo

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 MDY —EXRISATY MDD —EAANDERFICERITZ12FIIEHRO7O—FT 1 > JIPESR
ELXYT (ChickD. BEIBICBeeGFSHEREINEY) connlInterfacesFile A3 Y) !

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

ilb:100.127.101.1/16

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

4. REICIHELC T, BEBEICERATE3IPY IRy cEI1DUEEELET (THICED. BeeGFSHBEFM
ICBRESIMNET) connNetFilterFile A > 3Y)

filter ip ranges:
- <SUBNET>/<MASK> # Ex. 192.168.10.0/24
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7 (ChICED. PEFNICRESNET) storeMetaDirectory 77> 3Y)
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‘common * TNENDEE (T—EXATLICRRINZ R 2—LIFERBIETTY) o
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C 20 )yILET"IHELZTEBLIETV THAANRBINTORES F>a>DI R M 2RTI S
ICIE. ZBB LT E V) eseries _storage pool configuration, BEDA T avVITER
LTL TV state. host. host type. workload name & T ‘workload metadata 7R
) a—LAIZEFNICERENS . CTTIHBELBEWVWTLSRZEL,

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
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beegfs service: storage

2. ZDBeeGFSH—ERICOAHBEAT 2RELERLFET. THR—MINBZRE/NTX—RIF. &RINTHE
BIDTCPR— b X UDPR— b EIEETAIHNENH D £9 beegfs-storage.conf TDIFEFH. RD/VT X
—&ZlI. BFMICEKRESNEIHA. CTTIHEELARWVWTL TV, sysMgmtdHost.
storeStorageDirectory. connAuthFile. connDisableAuthentication.
connInterfacesFile KT ‘connNetFilterFileo

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.

B MDY —ERRISAT Y MDY —EINDEGICERT 21 0FcdERO7O0—T1 >V JIPER
ELEXT (ChICkD. BEIBIICBeeGFSHRRESINET) connInterfacesFile 77> 3Y)

floating ips:

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

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

4. BREICIHLC T, BREBEEICEATEIZIPH IRy b E1DUEEELEFT (ZHNICED. BeeGFSHEEIR
ICBRESMNET) connNetFilterFile 7> 3Y)

filter ip ranges:
- <SUBNET>/<MASK> # Ex. 192.168.10.0/24
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ICIE. ZBB LT E V) eseries storage pool configuration. MDA T a3 »IliF
BLTL &V state. host. host_type. workload name &Y “workload metadata
R a—LRBIFEBNICER NS D, CCTIRIBELBRVTLRZE L,

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, raid5, 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
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# BeeGFS HA (High Availability) cluster inventory.
all:

children:

2. ZOHAY SRBZICEENZIARTOTOVY / —RZBLTIL—TZERLE T,

# Ansible group representing all block nodes:
eseries storage systems:
hosts:
<BLOCK NODE HOSTNAME>:
<BLOCK NODE HOSTNAME>:
# Additional block nodes as needed.

3. USZZADITRTDBeeGFSH—ERE ENSZRITT BT 7ML/ —RZBLITIN—T=ERL F
ER

# Ansible group representing all file nodes:
ha cluster:

children:

4. U5 ZXRZADBeeGFSH—E AT LIC. TDOH—ERXZE[TITR2EER I 7ML/ —RetEhYRIT 74
W/ —FRZEERELET,

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

20y LET"CELZ BTV REBRA IRV M) T 7AIILOBZRLET,

BeeGFST7 7ML AT LEEALFET
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AVRA=NET7ANIZATLDOITY TV, /IGPUOT A/ —RZFAELE T,

BeeGFSHAYV S X X%=BAL XY

TLAT v %A L TBeeGFSHAY SR ZEATBTcDICKITI B XXV ZIEEL
9o

BE

SOt avTlE. *Y b7y S TBeeGFSZEA/BET 2 -OICERTIZRENLTL AT v I Z2ilH
ATBHEICOVWTEHALEFT,

FIE
Ansible Playbook % £}

771V EERR LET playbook.yml RDOKSICAAIL X,

1. BRI, —EDRRVEEELET (—HRMICIE. CMENET) "BE") HRITINSDIENetApp EY
J)—=ZXDTAYvYI /) —RETTE, A VAM=IEZRTIZFIHERERDT GRoTTLATvIHE
TEINBWVWESIZ) « ZC0YR—FLZET nar santricity management d—JL, COO—JLIE. T
EEINTVWR—BHNAS AT LBHROBERZAIEL XY
group vars/eseries storage systems.yml F7cIFEA host vars/<BLOCK NODE>.yml 7 7
Lo

- 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 IRTOT7AI/—RFELVTOYV I/ —RICHLTETIZBEEZERLE T,
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- hosts: all
any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs

3. CO77O—F Tl BEIIGLT. HAYSIZZEATBHICRITIZ—ED [FFIXRV ) ZEE
TEEJo TNUF. PythonB E DRIIRFM ZHEBEL TAI VA M—ILTBDICKRIBE T, Fic. RiftTh
fcAnsible R I R— b ENTVWE CEZBRI 3B FEOTVISA M FIvIZRITIZLED
TEXI,

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
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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. B1%IC. AT BBeeGFSO/N— 3 VICIGE L TBeeGFSHAO—ILE 1 Y R— kL9,

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

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

BeeGFS HAO— /LI, B R—FEINB3AT v —T A1 F—/\—2 3 > DBeeGFS T & ICHEFF
INET, CAUCED. A—HEAD v —/RAF—N—V 3 EWDT Y TTL— RT3
DEBEIRTET X T, IR7E. BeeGFS 7.3.x(beegfs 7 3) F7:IdBeeGFS

() 72x(veeqts 7 2) DLUFNPHHR— FSNTOES, 7740 FTE C5 500~
LTHEHDBeeGFS/ty FN—I 3 VU U—RBHIBATNETA, BBICSLTIA
ELEELTEHFONYFEEATECLOTEET, "7y 74 L— 7+ RO
Tld. BHFOEBBLT LSV,

S. AT 3y I BMORRIEZEERT 3HEIF. FXRIDEREERL T LTV a1l KRR~ (E¥U—X
A=Y RTLZET) FET7AIL) —RDH. BEICIGL T, ZFERALT. 7707/ —F%
WHRELIEFLWILAZEHZLFT - hosts: ha clustero

Z27Vw I LET"CELEELIZTV IS, TR KRPlaybook 7 7 M IILDFIZR L E T,

NetApp Ansible AL 7> 3> %Z A YA M—=)LLEXT
Ansible®BeeGFSOL 7 3 > & IR TOKERRIFHIFEINE T "Ansible Galaxy"s Ansibled> kO—)L./
—RFRTROOAR YV RZETLTERAN—D 3>z AM=ILLEFET,

ansible-galaxy collection install netapp eseries.beegfs

BEIIHEREINIEAD, LI aYOFEON-—2a3 2 YA M=ILTBE3TEHTEE Y,
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ansible-galaxy collection install netapp eseries.beegfs:
==<MAJOR>.<MINOR>.<PATCH>

PlaybookZ3E{TL T f2E L
ZFEUAnsibledA> FO—IL/—FRDTF« L7 D5 inventory.yml XU playbook.yml 7 7L T
IF. RDESICTLATvoERITLET,

ansible-playbook -i inventory.yml playbook.yml

DS AZDOYA XK oTIE. FIEFEAIC200 U EDD B D HD £T, ASHDIEBHTEANKKLT
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BLTINSDARVERITTBHEICDOWVWTEHAL X "Ansibled 01— L

FlE

ISATYRAIRY M) T AL EERLET

1. REICIHLC T Ansibled> FO—JL/ —RH5. BeeGFSTZSA 7Y RELTHRETIRRAMIINZT
—RAELOSSHEZEEREL X,

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

2. DF host _vars/ ZI)wI L. EWSAHIDBeeGFSTI ATV bZUICT 7 ILEERLET
' <HOSTNAME>.yml ROABREZFEALT. TL—RARIATFANMIRBICELIZBREADLES,

40


architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-inventory-common-file-node-configuration.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
architectures-deploy-beegfs-clients.html
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_client

# BeeGFS Client
ansible host: <MANAGEMENT IP>

3. NetApp EZ ) —XRR ALV a>oO—-)LzERBLT. 251472 bhBeeGFST 7L/ — RIlHk
BT BHDInfiniBand1 > A —T T A XAFIEFA—HY Ry b UR—T A RERETDHEIE. 77
arTROWTNOEIEELE T,

a. Ry b= 24FTHDIHBE "InfiniBand (IPolB%=FEH) ":

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. v kT —0 R4 THDIFE "RDMA over Converged Ethernet (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 XY bIT—=IRATHRDIZE "1 —T %y~ (TCPOH. RDMAZL) "

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 FLWI 7L EERLET client inventory.yml TSI, AnsibleNE I 547 > MIERT 57
OICERTZI—FZEBELET, £fw NZAT— D Ansible THERDFE (CHUISIEHBETT
ansible ssh user rootiC g % h\. sudot&EfRZ#HF>TL\3 D)

# BeeGFS client inventory.
all:
vars:
ansible ssh user: <USER>
ansible become password: <PASSWORD>
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NAT—RETL—VFFIAMTRELBEVWTLIEETW, K DICAnsible VaultZER L

@ I (BBBLTLLEIV) "Ansible® R 2 X > " Ansible VaultZfER LTIV T Y%
St d388) £/ldEFEBALEXY --ask-become-pass FLA T v I ERTTBED
FFoar,

S. ZBRL TLKLE W client inventory.yml 77 JLIC. D TFTBeeGFSYZA 7Y M LTHRET
BUMENDHBZIRNTDERRALZ)ZAMLET beegfs clients FIL—FLL. 1AV OAXY b Zs
BLT. BeeGFSUZA 7Y b N—FRINED 2a—IIZP R TALICHERT ZHICBREREMBED X >
FZEALFT,

children:
# Ansible group representing all BeeGFS clients:
beegfs clients:
hosts:
<CLIENT 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.

NVIDIAOFED R S 1 N%EH 9 355 1%. beegfs_client_ofed_include_pathh'. {EHE L T

@ WABLinux®D1 VXA M=JLIELT: TNy A —a>TIL—R/INR] ZIBELTWVWS =
LTLETL, FEMICDWTIE. BeeGFSO RF a XY F BB L TL L) "RDMAD
-U-/—J—‘\)_ '\"o

6. ZBERLTLEE W client inventory.yml 7 7L Ty MAICERELIEEREDOTFICY IV MY
%BeeGFST7 7ML AT LE—ERRLET 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.

7. BeeGFS 7.2.785 & V7.3 A LA TEREREE" IS SREFCIZATHICEMNICT IVENHD T, ZIEET
BLEIIEENRN—ADRZRET I HEICE>TUI"EBET 71IL/ — FER". 751472 FREDHA
BHRRBICRDZZEDNHD £,

a. FI7#)ETIE HAZ S R AR CTEHEBBICESEEEN R E SN, DMERIMNE T connauthfile
ICECEB/BE SN E T <INVENTORY>/files/beegfs/<sysMgmtdHost> connAuthFile, 7 7 #
JLETIE. BeeGFST T4 7> bD&RENI. TERBLIEIZAT Y MIZDT7 740 Z5HED Bt
TBLSICHRESNTULET “client_inventory.ym BN 7 U 3 VISREH D £H Ao

L B T2 a Il OVTE ICRBOINTDT 7 4L bREZSRL TSV "BeeGFST 5
17> b D&E,
b. THRELY—U Ly rZIBET 355 ZFAL FT beegfs ha conn auth secret TIEE
LF¥7J client inventory.yml 7 71 JLH[EEk :

beegfs ha conn auth secret: <SECRET>

C. TEHEN—XDFREEZTLRICEMICT 3551E. ZFAL XY beegfs _ha conn auth enabled’
T, ZIEELZET ‘"client inventory.yml 7 71 ILH[FEEk :
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beegfs ha conn auth enabled: false

PR—FEINBNIAXA—FO—EE LV TOMDFMRICDOVWTIE. ZBRBL T TV "BeeGFSY T4 7 >
FOREHRFAAVES ISAT ARV MIDREBHNCDOVTIF. 2y I LTLEEETWVW 'S
S5z BTV,

BeeGFS Client Playbook 7 7 1 L= {ER L £ 9

L H#HLWI7AILEERLET 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. 377232 INetAppEV ) —XRZA ML 3>oO—-II%ZEBLT. 547> h'BeeGFST7 71
WO RTLICERTBIDDA U EA—T A AZRET DEEIE. BRET DA EZ—T A XA N
e 30—IL&x1>R—bLET,

a. InfiniBand (IPoIB) Z{ERL TW3BaIE. XOFIEZERTLET,

- name: Ensure IPoIB is configured
import role:

name: ipoib

b. %A L TL) 3 IEE TRDMA over Converged Ethernet (RoCE) Z#R L TW3IFEE !

- name: Ensure IPoIB is configured
import role:

name: roce

CALTWERY FT—=Uh A =Xy (TCPOAH. RDMAIZZL) DIFE !

- name: Ensure IPoIB is configured
import role:

name: 1ip

3. BfRIC. BeeGFSUSA 7Y hDREIZEAVR— ML TISA TN TRITT7HRAVAM=ILL. 7
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FAINRATLZR I MLET,

# REQUIRED: Install the BeeGFS client and mount the BeeGFS file

system.

7347

- name: Verify the BeeGFS clients are configured.
import role:

name: beegfs client

FOTLATYvIDREBHNCOVTIE, 27V LTKREETVW' TESZ BT LY,

BeeGFS Client Playbook%* 3217 L £ ¢

7347

bz >R L—JL/IEJLR L TBeeGFSZY VY b F3ICIE. ROOARY REXRITLET,

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

BeeGFSOEAZTHERL XY
T7AIN AT LAEZERBRIBICEATRRENIC. 77T RATLOEAZKERELTLE

eI AT
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BeeGFST7 7 1LY AT L2 ABRIFBICKEITIBHIIC. WS DODDREEF T v I =RITLET,

FIig

1L 3470 MIOd4 Y LTROAR Y RZRTL. BESNBZIRTD/ — RHFEYT B D EERET
HD. FEBECPEDOMOBENHRESN TV RV L ZHEEL XTI,

beegfs-fsck --checkfs

2. 9S5282Fzs vy bRV L. BEBILET, FEREOT7 7ML/ —RKH5. ROOATR VY FZERTLE

ERS

pcs
pcs
pcs
are

for

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

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

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

3.8/ —REIZVNAICL. BeeGFSH—E XNt HUE) J—RICTTAINA—N—TEB L %=HR
LExd, COOTAV%=FEEDT 7L/ —RIZITOICIE ROOAR VY RERTLET,
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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®MDTestR EDINT #—I VARV FI—=IYV—=IIL%EFEALT. 771 RTLDNT #—<I VR
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