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‘beegfs ha ntp server pools: # THIS IS AN EXAMPLE OF A COMMENT!
- "pool 0.pool.ntp.org iburst maxsources 3"
- "pool 1.pool.ntp.org iburst maxsources 3"
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netappOl:
netapp02:
# Ansible group representing all file nodes:
ha cluster:

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

beegfs 01: # And can failover to the first file node.
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# meta 01 - BeeGFS HA Metadata Resource Group
beegfs ha beegfs meta conf resource group options:
connMetaPortTCP: 8015
connMetaPortUDP: 8015
tuneBindToNumaZone: 0
floating ips:
- ilb: <IP>/<SUBNET_MASK>
- i2b: <IP>/<SUBNET_MASK>
# Type of BeeGFS service the HA resource group will manage.
beegfs service: metadata # Choices: management, metadata, storage.
# What block node should be used to create a volume for this service:
beegfs targets:
netappOl:
eseries storage pool configuration:
- name: beegfs ml m2 m5 m6
raid level: raidl
criteria drive count: 4
common_volume configuration:
segment size kb: 128
volumes:
- size: 21.25

owning controller: A
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() Cc1-oNBD) | BEOURFLTHBEOS AT LTLRT T XENHZFIBESRLT
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NI F=RVADT 7N/ =R RATLREZHELET

NTF—IXVRAERKIELTBICIE. 770/ —RELTERTZH—N—FTFTILTY
ATLREEBR TS8O LET,

VATLEREE. T7AIL/ —RELTERTEZIY—N—ETILCL>TERDFT, COETIE. KREEE
#Lenovo ThinkSystem SR665H —/NN—T7 7L/ — RO AT LREZBR T D HEICOVWTEHBELET,

UEFI1 > 2 —J x4 A%ZFALT. PRATLHREZHABLET

Lenovo SR665 V3 H—/N\N—DYXFL T 7—LITT7ICId UEFI A V2 —J 1A R EBLTHRETEDS
BDOFa1—=2T NIAXA=F—DEENTVET, INSDFa—ZVINITA—=RIE. Y—N\DiEsEC Y
—NDNT#—IVADIRNTOAEICEEEEZ BR8N HD £7,

UEFI Setup (UEFItzw k77w ) > System Settings (2 X T LFKE) *T. KDV R T LREEAELE T,

Operating Mode (R{EE—F) XZa—

>R T LERE M ICEELEY
BEE— N R L

CTDP 8

CTDP~NYZ=Za 7l 350

N —2 DEHIR F#

MEE—N BmMICLET
GLOBAL-Cstate-Control D Bg& mMICLET
SOCDIKEE PO

DF C -iR#& B\MILET
PIKRE BmMICLET

Memory Power Down Enable (X EJDEREA 7B EMICLEFT

V4w kT EDNUMAS/ — R NPS1

13



TINAZRLNOR— DA Za—

2T LERE M ICEELEY
IOMMUZfERL ¢ mMICLET
BREXZa—

AT LERE M ICEBELEY
PCle/X\T—JL—=%* wmMIcLET

[OtyHIXZa—

2 AT LEE M ICEBLEY
JO0—NICRF—ra> bO—)L |HICLET
DF C -1K& mICLET
SMTE—R |HICLET
CPPC H|NCLET

Redfish APIZfEAL T, AT LREZHABLET

UEFIZw 7y 7DIEHIC. RedfishAPIZFERE L T AT LREEZZEE IR CHTEET,
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curl --request PATCH \
--url https://<BMC_IP ADDRESS>/redfish/v1/Systems/1/Bios/Pending \
--user <BMC USER>:<BMC- PASSWORD> \
--header 'Content-Type: application/json' \
-—-data '/{
"Attributes": {
"OperatingModes ChooseOperatingMode": "CustomMode",
"Processors cTDP": "Manual",
"Processors PackagePowerLimit": "Manual",
"Power EfficiencyMode": "Disable",
"Processors GlobalC stateControl": "Disable",
"Processors SOCP states": "PO",
"Processors DFC States": "Disable",
"Processors P State": "Disable",
"Memory MemoryPowerDownEnable": "Disable",
"DevicesandIOPorts IOMMU": "Disable",
"Power PCIePowerBrake": "Disable",
"Processors GlobalC stateControl": "Disable",
"Processors DFC States": "Disable",
"Processors SMTMode": "Disable",
"Processors CPPC": "Disable",
"Memory NUMANodesperSocket":"NPS1"
}
}

v

Redfish A F—<TDFFMICOWVWTIE. ZBBL T LIV 'DMTFOWebH 1 "

AnsibleJ> ~rO—J)L/—FRZtEy b7y FLET

AnsibleflfHl ) — REt v c 7w 9 3ICIE. BeeGFS on NetAppY ) a—> g VAICE
ASNTEEIRTO T 7L/ —Re7dOv o/ —RIZRY D=0 70X TE3RE
ROVERIIYIET S VRIBETBAIUNELHD £,
WREINZINYT—IN—=23 00 A MMIDOWTIE, Z28B L TEMTEGE" CIETV. ROF/EIZUbuntu
2204 TTRARINE LT FHALTWABLINUXTA AU E 2= a3 VICBEBOFIBEICOWTIE. #8BLT
<TETW"AnsibleD RF a2 X2 k",

1. Ansibled > bO—JL/ — RH 5. KRDOPython$H & UPythonRAEERIBN Y 7 =% 1A VA M=ILLE T,

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

venv

2. Python (RFBIRIBEZER L F 7
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python3 -m venv ~/pyenv

3 REREZT7 VT« 7IbLEFE Y,
source ~/pyenv/bin/activate

4. 7O T4 TSN REBRERICHELPython/ Ny I —2 %2 VA b—IILLF T,
pip install ansible netaddr cryptography passlib

5. Ansible GalaxyZ £ L TBeeGFSOL 7> 3> 1> A —ILLET,

ansible-galaxy collection install netapp eseries.beegfs

6. 1> X ~—JLENTLBAnsible. Python. BeeGFSOL 7> 3> DN—I3 M —HT D ERERL
I RAMTEA"

ansible --version

ansible-galaxy collection list netapp eseries.beegfs

7. NZXJ—RL ZXSSH%ZHE L T. Ansibleh*Ansibled> bO—I)L/—KHh 51 E—FBeeGFST7 71 L./
—RICTIVERATERLSICLET,

a. Ansibled> FO—JL/—RT. BEIZIG L TRRARORT7TEZERLE T,
ssh-keygen
b. 8T 7ML/ —RAD/INAT—RL XSSHZHREL X T,

ssh-copy-id <ip or hostname>

(D 70v2/—RIEART— B LOSSHERE LA T T W, HH— FEATOEY Ao

AnsibleT RV M) EERRLET
TJ70I)I/—Re7JOv Yo/ —ROREEZEERT BICIE. AT BBeeGFST 71 Il

2T L%mFRTAnsible! IRV MU EEBRLET, 1RV MUICIE. BMDBeeGFS”
7AW AT LESERTEZHRA M JIL—F BLUOEHHEENET,
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FlE1: IRTOEILT > TOAvIDEREEEZELET
EORBRTO7 7ML EENICERTE2NCEREL. BB OIRTOER IOV IEEEZLET,

ERZFms 3HIC

CBARRICELIEY TRy F 7Ly VI AHZERLE T, ICEE TN TV BRI RDIH. "V T T
DIV T =FTIVFVE—DOY TRy ST RLYy S VAR ZERATEICEHRELFT,

FIE
1. AnsibleDFlIfEl/ — K T. AnsibleD1 AR M) T 7NN TLATvIT7ALILDEMNICERT DT«
L MN)EBELED,

BICEKEDBVWHED ., COFIBELUVUBEOFIETHER I Z2IRTOTI7AIILETA LI MJIE. TD
TALI M) ZEBEICLTERENE T,

2. RO TTa LI M) ZERLEFT,

Thost_vars ]

'group_vars'
TNy r—2)
3. VS RABANRT—REOHYTT LU MU %EMERL. Ansible VautT7 71 ILZBESILL THRELE T (
ZBH) "Ansible Vaultz R L7 d> 7>V DEESE"
a B 770 LU MU%ZEERL group_vars/all £9,
b. “group_vars/all 7« L7 bUIZ. EWSEFID/NZAT—R T 74 )IL%Z{ER L passwords.yml' £ 9

C. REIIIGL T IRTODA—HRELIUNRT— RN A—REBI BRI T ICROIFEHRE AT
‘passwords.yml file' L £ 9,
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# Credentials for storage system's admin password
eseries password: <PASSWORD>

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

# Credentials for HA cluster

ha cluster username: <USERNAME>

ha cluster password: <PASSWORD>

ha cluster password shabl2Z2 salt: randomSalt

# Credentials for fencing agents

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

apc_username: <USERNAME>

apc_password: <PASSWORD>

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

# Credentials for XCC/BMC of BeeGFS file nodes

bmc username: <USERNAME>

bmc password: <PASSWORD>

d ZOYF EHREREINT=5. #FITL T "ansible-vault encrypt passwords.yml'7RJL k /N 2D — R % 5%
ELET,

FlE2 : B0 T7 7L/ —ReJOvy /) —ROBREXEERT D

BEOEALKODT77AIL/ —RELMMELXDOEIILT>I 70Oy /) —ROEREEEZELE T,

1. Thost_vars/'] T. [l<hostname>.yml] &W\5&HEIDBeeGFST7 7 1)L/ — R EIZRODRED T 71 )L
ZIER L £9, BeeGFSY TR ZDIPE L UVFHMTHRNHBZER MR EBHTERNZ R MAICIE. ARIC
B3 385> TAHALTLIEE L,

BE. 7701/ —RDAR—T 14 REH. CTICHBEINTUVWBRERIE—BLTWLWET (b0

Ribs1f0BE) o CNEDARXRZLKIF. TRELET [FlE4 : TATOT7 7L/ —FICERT 55E
ZEET Blo
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ansible host: “<MANAGEMENT IP>"
eseries ipoib interfaces: # Used to configure BeeGFS cluster IP
addresses.
- name: ilb
address: 100.127.100. <NUMBER_FROM_HOSTNAME>/16
- name: 1i4b
address: 100.127.100. <NUMBER_FROM_HOSTNAME>/16
beegfs ha cluster node ips:
- <MANAGEMENT IP>
- <ilb BEEGFS_ CLUSTER IP>
- <i4b BEEGFS CLUSTER IP>
# NVMe over InfiniBand storage communication protocol information
# For odd numbered file nodes (i.e., h01l, h03, ..):
eseries nvme ib interfaces:
- name: ila
address: 192.168.1.10/24
configure: true
- name: iZ2a
address: 192.168.3.10/24
configure: true
- name: i3a
address: 192.168.5.10/24
configure: true
- name: i4da
address: 192.168.7.10/24
configure: true
# For even numbered file nodes (i.e., h02, h04, ..):
# NVMe over InfiniBand storage communication protocol information
eseries nvme ib interfaces:
- name: ila
address: 192.168.2.10/24
configure: true
- name: iZ2a
address: 192.168.4.10/24
configure: true
- name: i3a
address: 192.168.6.10/24
configure: true
- name: i4da
address: 192.168.8.10/24

configure: true



®

BeeGFSY S X4 %Z T TICEAL TLWRIFHEIF. FEICRESNIPT FL X (NVMe/IBT
FRT 207 ARIPRIPRY) ZEBMELIBEETBHIIC. V5RFZFELETEIHENDHD
£9. ChiF. EENEYICRREN. 75 XXDMEBHFHENBVELSICTBTDHIC
HETY,

2. Thost_vars/'] T. [l<hostname>.yml; W5 %&F1DBeeGFST7OY Y/ —RZIZT 71 IIL=EIER L.
RORBZANILET,

ARL=ST LA BOREBNFHRTHEHRTHB5E1E. ABICHITERELTIREL,

JOv o/ —RZEI12DT7 70 IL%=ERK L. 220> O—5 G@BEIFA) DSED1D
IC T<MANAGEMENT _IP>] ##8EL X7,

eseries system name: <STORAGE ARRAY NAME>
eseries_system api url: https://<MANAGEMENT_ IP>:8443/devmgr/v2/

eseries initiator protocol: nvme ib

# For

odd numbered block nodes (i.e., a0l1l, a03, ..):

eseries controller nvme ib port:

controller a:

192.168.1.101
192.168.2.101
192.168.1.100
192.168.2.100

controller Db:

# For

192.168.3.101
192.168.4.101
192.168.3.100
192.168.4.100
even numbered block nodes (i.e., a02, a04, ..):

eseries controller nvme ib port:

controller a:

192.168.5.101
192.168.6.101
192.168.5.100
192.168.6.100

controller Db:

192.168.7.101
192.168.8.101
192.168.7.100
192.168.8.100

FIE3 : IRTOT7 7/ —ReTAOv Y/ —RICBERATIREZERT S

JI—TIHIET D7 71 IL&ICGROLE_ vars D FICH B RA DT I —TICHBIT2BHZERTIEY
CNICED. BROBTHEREZRDRIVBEDNBIBRDFET,
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CDRRAIICDWT

RAMIEHOT I —FICEDHD TS, ETHIC. Ansibleld. ZHOBRIELIIL—ILICEDWVWT. &
EDRANMIBERTAIZHEBEIRLET, (CNS5DIL—ILOFEMICDOUVTIE. Ansible® RF¥a Xy baEH
BLTLIETW"EHEFERALET")

RAMETI—=TFDEID HTIE. EEDAnsible 1 XY M) T 7AILICERINE T, COT71I)LIE.
DOFIE OXRBEICIERETNEF T,

ATvT
Ansible TlE. IARTDRZ MIEBRT 28I Talll CWSTIL—TTEETEEXT, XODABRT I 74
JU'group_vars/all.yml'Z{EEL L £ 9

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

desired.
- "pool O0.pool.ntp.org iburst maxsources 3"
- "pool 1l.pool.ntp.org iburst maxsources 3"

Flga : IRTODT 7L/ —RICERI2HREZEERT D
T7AI - J—ROHBHEMIT ha_cluster WS T I —TFTERSINF I DEI 3 VDFIET
I&’group_vars/ha_clusteryml' 7 7 1 JLICE O ZNEBEL H B EBEL FT

FIE
1. 72740V OREET I 7L/ —RDsudol—H—C LTHEATBZNRAT—FZ2ECT I I b EER
LET
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### ha cluster Ansible group inventory file.
# Place all default/common variables for BeeGFS HA cluster resources

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

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

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

virt enabled: "2"

virt max ports in process: "QO"

M TICFET B root ' FHEIE “ansible ssh user. BEICILL TZEK
@ L. PlaybookDEITEICA 7> 3 > Z$8%E --ask-become-pass TSI FY

‘ansible become passwordo

2 BBEIZIGLT. NI TFRAFEUT1 (HA) V5 RZO&HIZHREL. V7 RAZRNBERAOI—H %15
ELET,
TSAR=RMPT7RLY S YIAREZEET 3581, T 74 FD Tbeegfs_ha_mgmtd_floating_ipl H
EHTIMNERDHD T, TNid. % TBeeGFS Management) VY —RFIL—FICRETIRABE—HL
TWAHRENHD £,

lbeegfs_alert_email _list] ZEALT. 97AX « ARV DTS- ERETIEFA—ILE1DUE
BELET,
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### Cluster information

beegfs ha firewall configure: True

eseries beegfs ha disable selinux: True

eseries selinux state: disabled

# The following variables should be adjusted depending on the desired

configuration:

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

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

BeeGFS HA cluster username in the passwords file.
beegfs ha cluster password: "{{ ha cluster password }}" # Parameter for
BeeGFS HA cluster username's password in the passwords file.
beegfs ha cluster password shab5l2 salt: "{{
ha cluster password shabl2 salt }}" # Parameter for BeeGFS HA cluster
username's password salt in the passwords file.
beegfs ha mgmtd floating ip: 100.127.101.0 # BeeGFS management
service IP address.
# Email Alerts Configuration
beegfs ha enable alerts: True
beegfs ha alert email list: ["email@example.com"] # E-mail recipient
list for notifications when BeeGFS HA resources change or fail. Often a
distribution list for the team responsible for managing the cluster.
beegfs ha alert conf ha group options:

mydomain: “example.com”
# The mydomain parameter specifies the local internet domain name. This
is optional when the cluster nodes have fully qualified hostnames (i.e.
host.example.com) .
# Adjusting the following parameters is optional:
beegfs ha alert timestamp format: "$Y-%m-%d %H:%M:%S.3%N" #%H:%M:%S.5%N
beegfs ha alert verbosity: 3
# 1) high-level node activity
# 3) high-level node activity + fencing action information + resources
(filter on X-monitor)
# 5) high-level node activity + fencing action information + resources

—BRRICE X TH'beegfs_ha_gmtd_floating_ip’ &1 D DHAY 5 X X% B X TBeeGFS”
() 7L 27 LEHET SBAICEETILIEOHAY 5 2213, BeeGFSERY —E X%
EBMETICEATN. RODIFAZMMEBTIEEY—EXZRIVMLET,

3. 7oV b ERELEFT, GEEICOVLWTIE. 2B LT ATV "Red Hat/\1 741 S
PUTFc 0528 TITVo VI %#RELET) « ROBHIE. —BWABT TV 2ITI—S1Y FOR
EflZRLTVWET, XOWITNHADF T a3 zERLET,

CDFIETIF. RO[UGFERLTLIZE W,

c TV TIET I AILNTEMIAE>TVWETH, 702090 b %BETIHNELD
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### Fencing configuration:

# OPTION 1: To enable fencing using APC Power Distribution Units

(PDUS) :
beegfs ha fencing agents:
fence apc:
- ipaddr: <PDU IP ADDRESS>

login: "{{ apc_username }}" # Parameter for APC PDU username 1in

the passwords file.

passwd: "{{ apc password }}" # Parameter for APC PDU password in

the passwords file.
pcmk host map:

"<HOSTNAME>:<PDU PORT>, <PDU PORT>; <HOSTNAME>:<PDU PORT>,<PDU PORT>"
# OPTION 2: To enable fencing using the Redfish APIs provided by the

Lenovo XCC (and other BMCs) :
redfish: &redfish

username: "{{ bmc username }}" # Parameter for XCC/BMC username in

the passwords file.

password: "{{ bmc password }}" # Parameter for XCC/BMC password in

the passwords file.

ssl _insecure: 1 # If a valid SSL certificate is not available

specify “1”.
beegfs ha fencing agents:
fence redfish:
- pcmk host list: <HOSTNAME>
ip: <BMC IP>
<<: *redfish
- pcmk host list: <HOSTNAME>
ip: <BMC IP>
<<: *redfish
# For details on configuring other fencing agents see
https://access.redhat.com/documentation/en-

us/red hat enterprise linux/9/html/configuring and managing high avai

lability clusters/assembly configuring-fencing-configuring-and-
managing-high-availability-clusters.

4. Linux OSTHEREINZ N T =TV XAFBE=EBMICLE T

ZELDOA—HRBINT =X VANTA—RDT I A b REZHRTIETIH HFEDOT7—70O0—-RFDT
T4 ERERIBEICIGECTEETETE T, €DH. INSDHEEIEIFBeeGFSO—ILICEENET
PN TITAILETIEFEMMIB>TUVWRW D, - -3 T 7ML AT LICBRASNICRBZERH#TE

FtH Ao

INTA—=I VR Fa—Z2TBBMNITBICITRDKLSICIEE
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### Performance Configuration:
beegfs ha enable performance tuning: True

(7> 3Y) Linux OSDNT #—I YV AFABNSA—REREICGC TRABETEET,

ARARERF 12—V NI X—ZOAENE U X MIDWTIE. DBeeGFS HAO—JL® TPerformance
Tuning Defaults] £ >3 VBB L T EE VW "EY ) —XBeeGFS GitHubt 1 +'s 77 #JL MBI
CDTF7ANDIZAZRNDTRTD/ —REIFE R D/ —RODT7AILTLESTEXT

host varso

- JAOvYy/—Re774aI)L ./ — RED200GB/HDRER i % T2 ICFFA] 95 1CI&. NVIDIA Open Fabrics

Enterprise Distribution (MLNX_OFED) Open Subnet Manager (OpenSM) /N\wo —JZ=FERL £,
ICEBE SN TULWABMLNX OFEDN—>a Vi "7 71 )L/ — ROEH" | #EIN30penSM/Nyr—|C
NYRILENTWVWET, AnsiblezfERLIEADLTR—FEINATVWETH RANICITRTDT 71V —
RICMLNX OFEDRZANZA VA =L 2HRENHD £,

a. 'group_vars/ha_cluster.ymlDXD/INZ XA —RZ AL FITWEICREC TNy T —CZAELEY)

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

virt max ports in process: "QO"
#wEEInfiniBand R — MBI F L BB E B BPCleT N1 REDI v EYIN—BLTITHONS &SIl udev' )L
—IEZRELEY

udev/L—JLIZ'BeeGFST7 71 )L« /—RY LTERINZEZY—/\N TS5y 7 +—LDPCle b/ROY
—ICEBDHDTHZIURELHD XY

BEEEA T 7L/ — RICIE. ROEZERALE I,
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### Ensure Consistent Logical IB Port Numbering
# OPTION 1: Lenovo SR665 V3 PCIe address-to-logical IB port mapping:
eseries ipoib udev rules:

"0000:
"0000:

"0000

"0000:
"0000:
"0000:
"0000:
"0000:

01:00.0": ila
01:00.1": ilb
:41:00.0": i2a
41:00.1": 12b
81:00.0": i3a
81:00.1": i3b
al:00.0": ida
al:00.1": idb

# OPTION 2: Lenovo SR665 PCIe address-to-logical IB port mapping:

eseries ipoib udev rules:

"0000:
"0000:
"0000:
"0000:
"0000:
"0000:
"0000:
"0000:

41:00.0": ila
41:00.1": 1il1b
01:00.0": i2a
01:00.1": i2b
al:00.0": i3a
al:00.1": i3b
81:00.0": ida
81:00.1": i4db

8. (ATFvaY) Xa7—28—"7y MERVILIIVILZEHFLEY,

beegfs ha beegfs meta conf ha group options:

tuneTargetChooser: randomrobin

®

FREET R kTl @E randomrobinZERA L TN T #—<I VR « RYFI—TJHICTF b -
774D ITRTDBeeGFSA ML — « &=y MIBMFIZDREINSLSICLELT (
RUFI—TDFMICDOUVTIFIBeeGFSOY 1 FEESB L TL TV "BeeGFSY A7 LD
NUFI—=7") o RBICFERATINTVWREGIF. RE OBSHNEWE—T v bH BS
DRKEFVWRZ—T Y FEDBHBELVSIEWIIRZEEEDNH D £9, lrandomrobing %z EEE
L. 77 4J)LE®D Trandomized) {EZ{FERT 37517 T, FAARELIRTOR—T v b
FALENS, BNIENT+—I VAR TEITZILSICHEDF LT

FIEs : @AV Y/ —ROREZEERT S

JOvY - J—ROHEBHE IS eseries_storage_systems’E WS JIIL— T TEERSNEFIT DI avDF
JlET I%’group_vars/eseries_storage_systems.yml' 7 7 1 JLICE®H ZUBHH I EREZBEL £

Fig
1. AnsibleiEf:

ZO—ANNICKREL. PXATLNRT—RZIEFEL T, SSLAIAEZIRILT 2D D HEIEE
L¥d. (EH. AnsibleldSSHZFEA L TEEXMRER MMIESL XIH. NetAppEZXV—XX kL —
SUZAF LN TOv Y/ —RELTERINTVWEES. EPa2—IJLIERESTAPIZERAL TGEELEXT
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) o ZF7AIILDLERRIC. ROBEHRZEBMLET,

### eseries storage systems Ansible group inventory file.

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

ansible connection: local

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

eseries validate certs: false

2 BERNT A—IVAEBRTZICIE. ICBEINTVWARN—arEaTOv o/ —RICAYRAM=ILL

Y BAMEA

WInT 277N EhSRT7>O—-RLET "%y b7y THR—rA1 s TNOEFETTYIIL
—Rg3HAnsibleaA> bO—=JL - /—FRDNY T =274 LI MJICEDHTH
5’eseries_storage_systemesyml'lCATD/IN T X —2 % ASIL TAnsiblezfERHLT7 Yy I L—RTE
x9

# Firmware, NVSRAM, and Drive Firmware (modify the filenames as needed) :
eseries firmware firmware: "packages/RCB 11.80GA 6000 64cclOee3.dlp"
eseries firmware nvsram: "packages/N6000-880834-D08.dlp"

3. A5, 7OV /—RICRDIIFTSNTWS RS T TERAIBEBRFIORS AT I 7— LU T7E2RY

YAO—RLTAYRAM=IL "%y b7y THR= YA R ET. FBTY Y TIL—FT3H. Ansible
H®IEH/ — DT LI FJISEMLTH S, DRDINT X—=2%ZAHL TAnsiblezZERL T v 7JL—
FTE XY packages/ eseries storage systems.ymlo

eseries drive firmware firmware list:
- "packages/<FILENAME>.dlp"
eseries drive firmware upgrade drives online: true

eseries_drive_firmware_upgrade_drivesonline’ false’|ICERET D &' 7 v 7o L — RHER
{EEINFXTH'BeeGFSHEBEAIND FTIEEITLABWVWTLEEVWIhIE. 7TV Tr—>3

@ VIZ—%ZERTEIIEDIC. TYTITL—REICR A TADITRTDIOZZELET ZHE
NHZ1DTT, R a—LZBRITIENAYTAY RSIAT - T7—LITT7 -7
VI L—RZEITLTHEBEIRELABVLSICTRICIF COEZEICruellRET S
CrEHERLET

4 NTA—I VR8BI TBICIE. FJO0—-NILERICH L TROZEZTVET,
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# Global Configuration Defaults

eseries system cache block size: 32768

eseries system cache flush threshold: 80

eseries system default host type: linux dm-mp
eseries system autoload balance: disabled

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

S. R a—LDTOED a= I eEffeRBEL T 3ICIF. RONTAXA—FZHEELET,

# Storage Provisioning Defaults

eseries volume size unit: pct

eseries volume read cache enable: true

eseries volume read ahead enable: false

eseries volume write cache enable: true

eseries volume write cache mirror enable: true

eseries volume cache without batteries: false

eseries storage pool usable drives:

990, 99:23,/99:1,99:122, 99212, 99: 21, 9913/, 99 : 210, 99 : 4,/99:19, 98 : 5, 99:/18/,99: 6,
99317,9987,99816,9938,99815,9989,99214,99310, 99813, 99311, 99g12%

leseries_storage_pool_usable_drives] ICI8E 9 S 1EIENetApp EF6007 Oy 7/ — RICE
(D)  ATHL HLORY—LIIL—TIC RS TRADLTRIEFERMLET, COlE
FICED. ETIL—FADIONNY I IV RRSATFvRILBETHEICOBINE T,

BeeGFSE LT« >4 JOw U DAnsiblef YR M) EEELETT

—AZBY 7R AnsibleD 1 RV M) IBEETEHRE LS. BeeGFST7 7ML AT LDOKEIL
T 7AvIDREEERELET,

BAFIETIE. B, X&7—4, AbL—IH—EXBCEDEKXEINT«>JT7OYv I THERINDE T 71
WORT Ly ART—REA ML= —ERZ2RMIZ20BDELNT 77Oy I 85XV ML—2
HHDIDEDELT A I TAYITRBREIND T 7ML AT LOEAKEZRLET,

UTDOFIEIF. BeeGFST 7 M I AT LALEKDEHZHTcT & S5 ICNetApp BeeGFSE LT+ > 77OV Y
ZRETDIRIEATIARNBERL TOT 7MIILEZIXRTRLTVET,

Do a elEotvo a3 T BB THRELT. EATSBeeGFST 71/l
@ ATLZRTA IR M) ZERLE T, FIC. FE7OVIFRIET 7ML/ —R%ER

JAnsibleRX bEE, ARL—JRY FO—JICHEBRIPTRLAIEEARZFERL

T. BeeGFST7 7ML/ —REISAT7> hOBICEDLETHRTE XS,
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FIE1 : Ansiblef >R F) T 71 )L =2 EKT D

FE
1. #LWinventory.yml' 7 7 T ILEZER LA TFONS X —22@ALFIBRESN /-7 OVvY - /—R%ER
TI=OHIZREICIG L Teseries_storage_systems' D FDHRR hEBEHRZ FT N5 DEH
I&’host_vars/<filename>.ymI' IR I 2 ZFIIXIG L TLWRITHIEERD £EA

# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netapp 01:
netapp 02:
netapp 03:
netapp 04:
netapp 05:
netapp 06:
# Ansible group representing all file nodes:
ha cluster:
children:

LDt o> 3> TlE. Tha_clustery OTFIC. 75 XX TRITY 5BeeGFSH—E X% F J Ansible”/ )L
— 7 BMTIERLE T,

Flg2 : B, XZT7—%. AML—=PDELTA>I7AvIDAURY NI ZRET S

IIRAZEEIR=ZAENT 427 TAvIDORIIDEINT 4 T TAVIICIE XET—2F—EXBLY
ARL—=CH—EREEBHICBeeGFSEEY —EXDNZIENTVWBIHENHD T,

FIE
1. “inventory.yml’C’ha_cluster: children D FIZRD/INT A —R2E AL ET

# beegfs 0l/beegfs 02 HA Pair (mgmt/meta/storage building block) :
mgmt:
hosts:
beegfs 01:
beegfs 02:
meta 01:
hosts:
beegfs 01:
beegfs 02:
stor 01:
hosts:
beegfs 01:
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beegfs 02:

meta 02:
hosts:

beegfs 01:
beegfs 02:

stor 02:
hosts:

beegfs 01:
beegfs 02:

meta 03:
hosts:

beegfs 01:
beegfs 02:

stor 03:
hosts:

beegfs 01:
beegfs 02:

meta 04:
hosts:

beegfs 01:
beegfs 02:

stor 04:
hosts:

beegfs 01:
beegfs 02:

meta 05:
hosts:

beegfs 02:
beegfs 01:

stor 05:

hosts:

beegfs 02:
beegfs 01:

meta 06:
hosts:

beegfs 02:
beegfs 01:

stor 06:
hosts:

beegfs 02:
beegfs 01:

meta 07:
hosts:

beegfs 02:
beegfs 01:

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

2. 774 JL'group_vars/mgmt.ym'Z{ER LU T2 EHET

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

owning controller: A

3. Tgroup vars/'] O FT. ROFT>FL—r%EFERALT Mmeta_011 »5 meta_ 081 £TDUY—XY
W=TDT7 74N EER L. UTORZERTEI3EZT—EIDTL—RARINAEZAAILEFT,
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# meta 0X - BeeGFS HA Metadata Resource Group
beegfs ha beegfs meta conf resource group options:
connMetaPortTCP: <PORT>
connMetaPortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET> # Example: 11b:192.168.120.1/16
- <SECONDARY PORT:IP/SUBNET>
beegfs service: metadata
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 21.25 # SEE NOTE BELOW!
owning controller: <OWNING CONTROLLER>

AR)a—LHAXF. ANL—=UF =)L (RUa—LT I —TedbMEiEND) I
BEETIEELE T, SSDOA—N—TOES I Z VT DIODAR—AZHERT B7=8
IS BE7—IILHIBEEOEZIREXMRIZCZEBHERLEFT GEHIICOVLTIE.

@ EBBLTLLIETW) "NetApp EF6007 L1 DHIE") , AL —SF—
JU’beegfs_m1_m2_m3 m6"lFEEY—EXBOT/—ILOBRED1%HEIDHTEILENY
SDTRAML=Y « T=I)LHDAXAZFT—4 « 7/R1) 2—LTlE'beegfs_m1_m2_m5 m6'1.92TB
F7-133.84TBO RS T2 EA L TVWBIFE CDER21.257.65TBR 1 T DIHFE
1$22.25'15.3TBR 51 7 DIHEIF'23.75ICRELFT

T71IL%E R—b 70—7«> NUMAY—> JOvY./— XbL—IF FREOd> MO
JIP F —JL -2
meta_01.yml 8015 i1b 0 netapp_01 beegfs m1_ A
. 100.127.10 m2_m5_m6
1.1/16 i2b
- 100.127.10
21/16
meta_02.yml 8025 i2b 0 netapp_01 beegfs m1_ B
- 100.127.10 m2_m5_m6
2.2/16i1b
. 100.127.10
1.2/16
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T7AMIL% K—Fh 7O0-7«> NUMAY—Y> JOvy./— RML—2F FREQY MO
7P ~ —JL -2

meta_03.yml 8035 i3b 1. netapp_02 beegfs m3_ A
- 100.127.10 m4_m7_M8
1.3/16 i4b
- 100.127.10
2.3/16

meta_04.yml 8045 i4b 1. netapp_ 02 beegfs m3_ B
- 100.127.10 m4_m7_M8
2.4/16i3b
. 100.127.10
1.4 /16

meta_05.yml 8055 i1b 0 netapp_01 beegfs m1_ A
. 100.127.10 m2_m5_m6
1.5/16 i2b
- 100.127.10
25/16

meta_06.yml 8065 i2b 0 netapp_01 beegfs m1_ B
- 100.127.10 m2_m5_m6
2.6/16i1b
. 100.127.10
1.6 /16

meta_07.yml 8075 i3b 1. netapp_02 beegfs m3_ A
. 100.127.10 m4_m7_M8
1.7/16 i4b
- 100.127.10
27116

meta_08.yml 8085 i4b 1. netapp_02 beegfs m3_ B
- 100.127.10 m4_m7_M8
2.8/16i3b
. 100.127.10
1.8 /16

4. Tgroup vars/'] O FT. U TFOF>FL—rZERLT lstor 011 5 Tstor 08) DUV —RTIL—"TF
BO7714IL%ZERL. flz8RIZI3ZH—EXDTL—IFRILAE=ZAILET,
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# stor 0X - BeeGFS HA Storage Resource
Groupbeegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 10

common volume configuration:

segment size kb: 512 volumes:

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

- size: 21.50 owning controller: <OWNING
CONTROLLER>

@ FLOWHAXIZDOWTIE, #2BBLTLKIETVW' A L=V —ILOFA—N—TOEY 3=
VIDEEEHRELET,

T71IL%E  R—hk 70—74> NUMAY—Y> JOwso./— X+L—YF FREOQY RO
A | N —JL -5

STOR_01.yml 8013 i1b 0 netapp_ 01 beegfs s1_s2 A
. 100.127.10
3.1/16 i2b
- 100.127.10
4.1/16

STOR_02.yml 8023 i2b 0 netapp_01 beegfs s1_s2 B
- 100.127.10
4.2/16i1b
- 100.127.10
3.2/16

STOR_03.yml 8033 i3b 1. netapp 02 beegfs s3 s4 A
. 100.127.10
3.3/16 i4b
- 100.127.10
4.3/16
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TJ71IL%E  KR—Fb

STOR_04.yml 8043

STOR_05.yml 8053

STOR_06.ym! 8063

STOR_07.yml 8073

STOR_08.yml 8083

JO0=Ta >
7P

i4b
:100.127.10
4.4/16i3b
©100.127.10
3.4/16

i1b
©100.127.10
3.5/16 i2b

- 100.127.10
4.5/16

i2b
:100.127.10
4.6/16 i1b
:100.127.10
3.6 /16

i3b
©100.127.10
3.7/16 i4b
:100.127.10
4.7 /16

i4b

- 100.127.10
4.8/16 i3b
:100.127.10
3.8/16

NUMAY —> JOwvo/— RbL—=27F

1.

N
netapp_02

netapp 01

netapp_01

netapp_02

netapp_02

—Jl
beegfs s3 s4

beegfs s5 s6

beegfs s5 s6

beegfs s7 s8

beegfs s7 s8

FIE3 : XET—RERAML—=2PDELNT A7 TAVIDA IR N ZHRET S

%ﬁ:yhm

A

UTDOFIETIE. BeeGFSAAT—RERAML =BT >0 70Oy ZICAnsiblef YRV M) EFRET S

FEICDOWTEHRAL Y,
FIi&

1. 'inventory.yml CEEZEDEBR D FICRDINT A —RZ AN LET

meta 09:
hosts:

beegfs 03:
beegfs 04:

stor 09:
hosts:

beegfs 03:
beegfs 04:

meta 10:
hosts:

beegfs 03:
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beegfs 04:

stor 10:
hosts:

beegfs 03:
beegfs 04:

meta 11:
hosts:

beegfs 03:
beegfs 04:

stor 11:
hosts:

beegfs 03:
beegfs 04:

meta 12:
hosts:

beegfs 03:
beegfs 04:

stor 12:
hosts:

beegfs 03:
beegfs 04:

meta 13:
hosts:

beegfs 04:
beegfs 03:

stor 13:
hosts:

beegfs 04:
beegfs 03:

meta 14:

hosts:

beegfs 04:
beegfs 03:

stor 14:
hosts:

beegfs 04:
beegfs 03:

meta 15:
hosts:

beegfs 04:
beegfs 03:

stor 15:
hosts:

beegfs 04:
beegfs 03:

meta 16:
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2.

38

hosts:
beegfs 04:
beegfs 03:

stor 16:

hosts:
beegfs 04:
beegfs 03:

fgroup_vars/'] DT T, XDT>FL—bZEHALT Mmeta_091 75 meta_161 EFTDUY—RT
W=TDT7 71NN %Z2ER L. flzBRITZI3ZH—EXRDTL—IFRILREZATILEFT,

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

@ FLOWHAXIZDOWTIE, #BBLTLLIETVW' A L=V — LA —N—TOEY 3=

CUDEIEEHRLET

JrAI% K=k JO0-7«> NUMAY—> JOvs./— RL—2F FREQ> MO
7P N —Jl -7
meta_09.yml 8015 i1b 0 netapp_ 03 beegfs m9_ A
©100.127.10 m10_m13_M
1.9/16 i2b 14
. 100.127.10
29/16



3.

T71IL%&

meta_10.yml

meta_11.yml

meta_12.yml

meta_13.yml

meta_14.yml

meta_15.yml

meta_16.yml

fgroup_vars/] DT T.

R—hk

8025

8035

8045

8055

8065

8075

8085

JO0=Ta >
7P

i2b
:100.127.10
2.10/16i1b
©100.127.10
1.10 /16

i3b
©100.127.10
1.11/16 i4b

- 100.127.10
211 /16

i4b
:100.127.10
2.12/16i3b
:100.127.10
1.12 /16

i1b
©100.127.10
1.13/16 i2b
:100.127.10
2.13/16

i2b

- 100.127.10
2.14/16 i1b
:100.127.10
1.14 /16

i3b
:100.127.10
1.15/16 i4b

- 100.127.10
2.15/16

i4b

- 100.127.10
2.16/16 i3b

©100.127.10
1.16 /16

NUMAY —> JOwvo/— RbL—=27F

0

l\
netapp_03

netapp 04

netapp_04

netapp_03

netapp_03

netapp_04

netapp_04

—JL

beegfs m9
m10_m13_M
14

BEegfs M11_
M12_M15_M
16

BEegfs_M11_
M12_M15_M
16

beegfs m9
m10_ m13_ M
14

beegfs m9_
m10_m13_M
14

BEegfs M11_
M12_M15_M
16

BEegfs_ M11_
M12_M15_M
16

%ﬁ:yhm

A

stor 095 H'5 Tstor 161 FTOUY —RTIL—TBO7 71 IL%ZEHL. Bl
#BBIZ3ZIT—EROTL—IKRIILAEEZANILET,
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40

# stor 0X - BeeGFS HA Storage Resource Group

beegfs ha beegfs storage conf resource group options:

<PORT>
<PORT>
<NUMA ZONE>

connStoragePortTCP:

connStoragePortUDP:

tuneBindToNumaZone:
floating ips:

- <PREFERRED PORT:IP/SUBNET>

— <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:

<BLOCK NODE>:

eseries storage pool configuration:

<STORAGE POOL>

raid level: raidé

— name:

10

common volume configuration:

criteria drive count:

segment size kb: 512 volumes:

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

- size: 21.50

CONTROLLER>

WY A1 XICDWTIE.
9" ..

®

T771IL% KR—Fb JO0—757«> NUMAY—> JOwvo./—

7P k

i1b 0
©100.127.10
3.9/16 i2b
:100.127.10
4.9/16

i2b 0
:100.127.10
4.10/16 i1b
©100.127.10
3.10 /16

i3b 1.
©100.127.10
3.11/16 i4b

- 100.127.10
4.11 /16

STOR_09.yml 8013 netapp_03

STOR_10.yml 8023 netapp_03

STOR_11.yml 8033 netapp_04

owning controller:

<OWNING

AbL—=o7
=

beegfs s9 s1
0

beegfs_s9 s1
0

beegfs s11_s
1228 EL X
j—

"AML=CT—IOA—N—TOET I VT OEEEHEL

RO~ O

A



TJ71IL%E  KR—Fb

STOR_12.yml 8043

STOR_13.yml 8053

STOR_14.yml 8063

STOR_15.yml 8073

STOR_16.yml| 8083

JO0=Ta >
7P

i4b
:100.127.10
4.12/16i3b
©100.127.10
3.12/16

i1b
©100.127.10
3.13/16 i2b

- 100.127.10
413 /16

i2b
:100.127.10
4.14/16 i1b
:100.127.10
3.14 /16

i3b
©100.127.10
3.15/16 i4b
:100.127.10
4.15/16

i4b

- 100.127.10
4.16/16 i3b

:100.127.10
3.16 /16

NUMAY —> JOvo./—

1.

l\
netapp_04

netapp 03

netapp_03

netapp_04

netapp_04

Flf4: AL—YEBROELNT 77Oy IDA IRV M) ZRET S

AbL=27 FREOY RO
—Jl -2
beegfs s11 s B

12ZEEL X
+

beegfs S13_ A
s14

beegfs S13_ B
s14

beegfs s15 s A
16

beegfs s15 s B
16

UTFDOFIETIE. BeeGFSAX ML —CERE LT« > 70Oy I DAnsiblef YR N %#RET B AEICD
WTCEHBALE T XAT—REXRML—=SOHFDEINT VT - TOVIDIBRERET DEEDEHIEL
T TARTDOXRT =R+ )Y =R« TI—TFH#EBEBLUEZA L -2« T=)LORER S THEE10HD 5121

TEIBHLTY
FIE

1. inventory.yml' TEIEDBR D FIRDINS X =2 ANLET

41



# beegfs 05/beegfs 06 HA Pair (storage only building block):
stor 17:
hosts:
beegfs 05:
beegfs 06:
stor 18:
hosts:
beegfs 05:
beegfs 06:
stor 19:
hosts:
beegfs 05:
beegfs 06:
stor 20:
hosts:
beegfs 05:
beegfs 06:
stor 21:
hosts:
beegfs 06:
beegfs 05:
stor 22:
hosts:
beegfs 06:
beegfs 05:
stor 23:
hosts:
beegfs 06:
beegfs 05:
stor 24:
hosts:
beegfs 06:
beegfs 05:

2. Tgroup_vars/]i DFT. UATFDF>TL—brZERALT lstor 17~'stor 24 DY =G I—TFDT 7
TINEER L. BRI 38—EXDTL—IRILAEEASILET,
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# stor 0X - BeeGFS HA Storage Resource Group
beegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
— <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 12
common volume configuration:
segment size kb: 512
volumes:
- size: 21.50 # See note below!
owning controller: <OWNING CONTROLLER>
- size: 21.50
owning controller: <OWNING CONTROLLER>

@ WA H A XICOWTIE. "REL—U =LA —N—TOEY 3 Z >V F0EE%#HEL
9",

T7MI%  R—*b 70—7«> NUMAY—> JOvo./— RALL—2F FREO> MO
7P B =L -7

STOR_17.yml 8013 i1b 0 netapp_05 beegfs s17_s A
. 100.127.10 18
3.17/16 i2b
- 100.127.10
417 /16

STOR_18.yml 8023 i2b 0 netapp_05 beegfs s17 s B
. 100.127.10 18
4.18/16 i1b
. 100.127.10
3.18 /16

STOR_19.yml 8033 i3b 1. netapp_06 beegfs s19 s A
. 100.127.10 20
3.19/16 i4b
- 100.127.10
4.19 /16
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T771IL% R—F 70—7«> NUMAY—> JOvo./— XbL—=27 FREO> MO
7P N —JL -5

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

STOR_21. 8053 i1b 0 netapp 05 beegfs S21_ A
yml . 100.127.10 §22

3.21/16 i2b

- 100.127.10

4.21/16

STOR_22.yml 8063 i2b 0 netapp_05 beegfs S21_ B
- 100.127.10 s22
4.22/16 i1b
- 100.127.10
3.22/16

STOR_23.yml 8073 i3b 1. netapp_06 beegfs S23 A
- 100.127.10 s24
3.23/16 i4b
. 100.127.10
4.23 /16

STOR_24.yml 8083 i4b 1. netapp_06 beegfs S23 B
. 100.127.10 s24
4.24/16 i3b
. 100.127.10
3.24 /16

BeeGFSZEAL XY

BEOEA X EIBICIE. Ansible TEITIBXRIDEENT1DULDT LA T v o %
RTL. AT LEARZEZBMNOREICTZIHNELNHD £,

TARTDERRIVEADD T LA TV IICEDHBZEDNTETEIN, BELITLTIE. COEEHIEELIC
KLKBEDET, AnsiblezER T3 . BRFERGELR LA Ty I eBEEIDTVY (TF7A4IILEDOEH. &
2. NYRSRHRE) #NXvr—I 35 ETO—IILEER L TEBETEITET, FMICDLTIE. Ansible
DRFaXVrEBEBLTLEIVW OIS

ZLDHE. O—ILISEETZO—-IILEE a—I)LZETAnsible AL V> a>DO—E8 LTEHBEINE T,
ZD=H. TOTLATvolE. EIZ. NetApp EZ ) —XDEEAnsible L 7> a vicoBSniEHOO
—)ZAVR—FrTBEFTT,

RE. 2/ —RISRBEDI =S LOFBEMRICEAENREELBEWVWELSIC. O +—F LT
@ NA R % Tiebreakery L TRELTWBIEEEKRE. BeeGFSEEAT 3 ICIEDEL £ H2OD
EilFao>o7Ovyg o207714)L/)—K) B"AETY,

FIE
1. #r L L playbook.yml' 7 7 T L ZER L XD DEEHET
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# BeeGFS HA (High Availability) cluster playbook.
- hosts: eseries storage systems
gather facts: false
collections:
- netapp eseries.santricity
tasks:
- name: Configure NetApp E-Series block nodes.
import role:
name: nar_ santricity management
- hosts: all
any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs
pre tasks:
- name: Ensure a supported version of Python is available on all
file nodes.
block:
- name: Check if python is installed.
failed when: false
changed when: false
raw: python --version
register: python version
- name: Check if python3 is installed.
raw: python3 --version
failed when: false
changed when: false
register: python3 version
when: 'python version["rc"] != 0 or (python version["stdout"]
| regex replace("Python ", "")) 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 }}"
tasks:
- name: Verify before proceeding.
pause:
prompt: "Are you ready to proceed with running the BeeGFS HA
role? Depending on the size of the deployment and network performance
between the Ansible control node and BeeGFS file and block nodes this
can take awhile (10+ minutes) to complete."
- name: Verify the BeeGFS HA cluster is properly deployed.
ansible.builtin.import role:

name: netapp eseries.beegfs.beegfs ha 7 4

CDTLATYIIE Python 3887 7L/ —RICA VR R—ILENTWS Z L ERER
() L. ##tEnfAnsible2 7 h K~ b ENTNSC L EHERT 5L < DH'D Mpre_ttasks)
EETLET,

2. BeeGFSZEA YT 3 EENTE /5 Ansible LA Ty I ARV RZFERALTA YR NI ETLAT vy
T7AIEELET

BB TIETARTD lpre_tasks) HEITIN. I—F—ORHERE KD Z OV T MHBRTINTE. EE
MDBeeGFSHECfmIcEA £ T,

ROAR Y FZERITL T BBIGLTI2— V0B ZRBELEYT UTOFLEZER) o

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

BHCKRIRIBERIRIETIE. “forks’AnsibleD 1T L THEE T 2R FOEEE T =HIC. /N

FA—REFERALTT 7AW EDT =08 6) #LEZT I3 xzHRELET, GHE
C) ICDWTIE. ZBBLT" LA v IDETEGHIEHT 2" <IEEV) » RKIBEDOKRE

&, Ansibled> FO—)L/ — R TERABIREBRUIBENICLK >TERD XY, LEEDOHIT

&, CPU%E4DIEH L 7-{R*EAnsibled> rO—J)L/—K (1>FJ)L (R) Xeon (R) Gold

6146 CPU @ 3.20GHz) £ T20%E{TLTWLWZE T,

BADH A X, Ansiblefllffl / — R ¥BeeGFS7 7ML XUV T OV I/ —ROBDX Yy FT—2/NT #
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—YVRICEL>T EAFEADVERDIZEDHD T,

BeeGFSUS1 7>V hEZBELETT

aAYEa—T4>7/—F®GPU/ —RRYE. BeeGFST 7ML AT LICTIERT

BZREDHBHRRANBeeGFSUSA TV rEA VA M=)LLTERETINELHD F
T CDHARXYUTIE. AnsibleXBeeGFSOL V> 3> %#ERATEET,

Fig

1. RBIZKLC T, Ansibled> bO—JL/ —RKHh 5, BeeGFSTSA 7V M LTEETRIRARINIINRT

—RABLDSSHEREL £,
I'ssh-copy-id] <user>@<hostname_or_ip>"

2. Thost vars/'y ®TFT. [l<hostname>.yml] ¥ WS ZRIDBeeGFSYSA 7> hZEIZ. RORBTY
IR L. BEICBLEBRZ 7L —XARILATEFINMIANDLET,

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

2200 TRy R 7 RLAAXZEALTVWBRIGEEIE. 22DX ML —=2IPolBY TRy M E
NENIC1I2FT D BS54 72 MMI2ODInfiniBandt VA —J T4 A B ET INENRD
@ DET, - CICTTEBeeGFSH—E XDH Txy kO HREE % EE T 3881k, 2
AT RDAVEA—=T T4 ADI D% ommcnzL. 651-:DEFTHRET DMNELHD XY
100.127.1.0100.127.99.255100.128.1.0100.128.99.255,

3. #FLWZ 71 )L client_inventory.ymI Z{ER L’ EEBICRDNT X —R2%ZRELXT

7
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4.
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# BeeGFS client inventory.
all:
vars:

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

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

INAT—RETL—=VTFF I MTRELBEVTLIEETL, KHDICAnsible VaultzER L £
C) J (DAnsbled RF a2 X2 hEBBLTLEETW) "Ansible VaultZER L= 7> YD
EEIENERIXTLA Ty IO RRITIT S & FIT'-Ask -bece-pass 7 > a>xFHLET

lclient_inventory.ymly 7 71 JLT. T[beegfs_clients] Z)L—FDTFICBeeGFST 517> b LTEHRE
TERIRELNHZIRTDRA M E—EBERTL. BeeGFSTSA T Y b A—RILED 2 — L DERIZNER
EBMOKEZIBELF T,
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children:
# Ansible group representing all BeeGFS clients:
beegfs clients:
hosts:
beegfs 01:
beegfs 02:
beegfs 03:
beegfs 04:
beegfs 05:
beegfs 06:
beegfs 07:
beegfs 08:
beegfs 09:
beegfs 10:
vars:
# OPTION 1: If you’re using the NVIDIA OFED drivers and they are
already installed:
eseries ib skip: True # Skip installing inbox drivers when using
the IPoIB role.
beegfs client ofed enable: True
beegfs client ofed include path:
"/usr/src/ofa kernel/default/include"
# OPTION 2: If you’re using inbox IB/RDMA drivers and they are
already installed:
eseries ib skip: True # Skip installing inbox drivers when using
the IPoIB role.
# OPTION 3: If you want to use inbox IB/RDMA drivers and need
them installed/configured.
eseries ib skip: False # Default value.
beegfs client ofed enable: False # Default value.

NVIDIAOFED R 54 N&=ERT 355 ld. HLinux®DA > X b—=ILICE LT TIAvSE 1>
@ IW—RNR) ZFELTWB Z e ZMER L T beegfs _client ofed include path <72
TV FFMICDOUWVTIE. BeeGFSO RF a XY hEBBLTLIEETV "RDMAD T HR— K",

5. 'client_inventory.yml'Z7 7 1 JLICUBICEERE LTI R TOERD—BFEB FICY T 9 5BeeGFST 71 )L -
SATLE—ERRTLET
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beegfs client mounts:
- sysMgmtdHost: 100.127.101.0 # Primary IP of the BeeGFS

management service.

client.

node.

mount point: /mnt/beegfs # Path to mount BeeGFS on the

connlInterfaces:

- <INTERFACE> # Example: ibs4fl
- <INTERFACE>

beegfs client config:

# Maximum number of simultaneous connections to the same

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

lbeegfs_client_configl I&. TRAMINEHREZRLEF T, IRNTOA TS 3 > DEIEN
BHIEIC DUV Tld'netapp_eseries.beegfs' 1L 27> 3 > Dbeegfs client O—JLICTBDOVY =
AT7NEBRLTLLKEIVINICIE. EHDBeeGFST 7L X T LD T > b FTIEE
CBeeGFST7 7ML AT LDEHEDT Y > MBI AN SENE T,

6. # L \LVclient_playbook.yml' 7 7 1 LZVERL L RDIN T A —2 %R ELET
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# BeeGFS client playbook.
- hosts: beegfs clients
any errors fatal: true
gather facts: true
collections:
- netapp eseries.beegfs
- netapp eseries.host
tasks:
- name: Ensure IPoIB is configured
import role:
name: ipoib
- name: Verify the BeeGFS clients are configured.
import role:
name: beegfs client

MNEZRIBIRDMAR S A NEA > A M—JLL. BYRIPoIBT X —7 x4 RICIPEREL T
@ W3%5E1E. NetApp_eseries.hosty AL 2> 3> TlNPolBy O—ILDA VR— kE&E
LEx9,

1. 9547 hZEA2YAM=)LLTEILRL. BeeGFSZEY DT> T 3ICIF. ROOATYY FZEETLET,

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

8. BeeGFST7 7 )l « YR T LZABRRICEE T BRIICERD Y Z10 7 > MMIOJ 1 > L'beegfs -ffsck
--checkfs ZRITL TIRTD/ —RICTIVERATEZ L ECMENMRESNBVWCCEHER TS L%z
BMCBEDLET

50QEIIT 2T 70y I ZBRICIEGE

Pacemaker & Corosyncz52DU LD EIIN T+ >770Ov 0 (10EDT 7L/ —FK) I
R TEBLDICHRETETE T, o2l KRRELB IV SR RICIIREN DB -0 =R
HYIC IEPacemaker & Corosync TIF®RA32{ED / — FHRBEICAD £,

2y 7Y T TlE. BRI1I0ED ./ —RICDWTBeeGFSHAY S X 2DHETAMLTWVWE T, COFIR%EE
ZBERDT S RAADILRIFHEDH T R— b INFEH A 7275 L. BeeGFST 71 IL X T LKA L
T10/ —RZIEZNMIBRBBRRICILRT DIHELHD. v b7 v TIENetAppfiRE DBeeGFST I N %
SFELTUVWETS,

BIT7TANSZATLOENLT 77Oy o0 Ty b2 EBOHAY S XA 2Z8A T2 T, B
EBBHAT S ZAZ ) 2T AN Z X LDHEREFIFRP/\— FHIR & ISHEBERIC. BeeGFST 71 IV X T LLIK
ZHERTEE T, COVFTIUATIE. ROFIEZETLE T,

* BIDHAY 5 X 2% KR IH LUV Ansibler XY U ZER L. BIOBEY —EXDREITEELE T,

£ D |Z’ha_cluster.ymlBINY 387 5 X X Dbeegfs_ha_gmtd_floating_ip Z# % ¥ DBeeGFSEIEH
—EZADIPICIEELE T
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*BIL7 7MY RTLICHAY S X2 %ZEIMNT 35613 ROK[ZHERLTLIEEL,
° BeeGFS/ — RIDIF—E T,
fgroup_vars] D TFDEH—EXICHIET 27 7T ILAIF. IRTDITAEAT—ETY,
° BeeGFSUZA 7Y hEH—NDIPZRLRAIFIRTDYI ZAAT—ETY

c BN SRAAEEAFT-IEEH T 381IC. BeeGFSBIEHY —EXZZURIIOHAY S AINETE
nTuwxEd,

* BHAYSRZADA RV M %Z, TNENDTA LI MUY ) —TEBICHRRFLE I,

BEDISZEDA RV N) T 74N ZI1DDT« LI MY ) —|ITRESE LS E TS L. BeeGFS
HAO—ILTREDY Z AR ICEB N3 B ZENT 25 ATRE OREV’HEET S DD FT,

FLWEILT>I70v 0% ERT 38IIC. HAY SRR IC5D2DEILT > 7Oy Y

@ ZHRT DUVEBIEHD EFEA. ELDHBE. VSREBIODFERIBZELT T TOYVY
BV TETCRD, BENBZTT. 120d B v I0ELTA>J/7OvI%ZHAY S
ARELTHBRT BHETT,

AL=ITF=ILOFA—N—=TOEDaZ VT DEISZHEL
=3

F2HRDOEINT > 7Oy I TAML =T =BT DIBEDLAR) 2 — LIERKLIC
SHBIE. ROKZEEBMLTLLEE L,

RDFRIC. BeeGFSXRZT—RFTIEA ML —2 - =4 kT ¥ D’eseries_storage_pool_configuration’T
R)a—L AL L TERTIHERN—1E>T—IZRLET,

RS THAX 14X
1.92TB 18

3.84TB 21.5
7.68TB 22514 >F
15.3TB 24

FROAAMZVRIF BEY—EXDEENSIA LT —ILICIZBATNEEA. CD5
(D) & BEEF—2BICAPL-UT—LO1%EEDSTELDIC. 25%L0Y 1 XERING 50
EHH0ET,

NS DEDRESZEICOVTIF. ZBEBL T IV "TR-4800 Appendix A : Understanding SSD¥FA 7]
CA—=N—=TJOEC3=>T1 "%

RR=EDEINTa > 70Ovy
FEAEDBeeGFSERE BEAHA RICIE. NANT 44—V RBT—o0—ROEHICE

TAFIBCHRFEEHNGCLEHINTUVET, AREDEHFZH I e zRILTWVWEH
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)

f | ==
: | [ ’ BeeGFS management and

::E: metadata on EF300 NVMe

BeeGFS CPU Clients <

(used for validation)

BeeGFS storage on NLSAS
IOM expansion trays

BeeGFS GPU Client —— i

(used for validation)

> skO0—7

AKBEE LT 27 70voDEEIE. EF6000Y FrO—S5%EF3000Y FO—SICKHL. TREND Y
FO—ZICSASILERAD A X — RHICEERD T 23HBREBELAHD T, F7OvT ./ —RIZIE. BeeGFSX AR
FT—HRANL—AORINREDOEDNVMe SSDAT7 LA I/ O—S vICBH TN, BeeGFSX ML —T 7R
21— LAAICNL-SAS HDDA & SNk TIL 7 ICER S NE 9,

TZ7AII/— 0570y /) —RADBRIIEEIhFE A

B4 7 D&

BeeGFSAAT—RA ML —0FTOv YT/ —RiZlE. DR EDHAERDNVMe SSDANETT, 5D
RS Tld. TooO0—-Jvy0—BNEOXOY MCEDHITEZHRELRHD £9,

RAID 1 (2+2) Metadata
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