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root@ictad21h0l:/mnt/beegfs# beegfs-ctl --getentryinfo myfile
Entry type: file
EntryID: 11D-624759A9-65
Metadata node: meta 01 tgt 0101 [ID: 101]
Stripe pattern details:
+ Type: RAIDO
+ Chunksize: 1M
+ Number of storage targets: desired: 4; actual: 4
+ Storage targets:

+ 101 @ stor 01 tgt 0101 [ID: 101]
+ 102 @ stor 01 tgt 0101 [ID: 101]
+ 201 @ stor 02 tgt 0201 [ID: 201]
+ 202 @ stor 02 tgt 0201 [ID: 201]
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
ictad22a01:
ictad22a02:
ictad22a03:
ictad22a04:
ictad22a05:
ictad22a06:
# Ansible group representing all file nodes:
ha cluster:

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

file node 0l1: # And can failover to the first file node.

HItEIRMRTS « 87F Tgroup _vars) TEI—EZEIMIIESE « SREFEAERS :
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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>
- i4b: <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:
ictad22a01:
eseries storage pool configuration:
- name: beegfs ml mZ m5 mb6
raid level: raidl
criteria drive count: 4
owning controller: A
common volume configuration:
segment size kb: 128
volumes:
- size: 21.25
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BIRREEHME
TENetAppf# R 2 F2fEBeeGF SIS « 5B EREE AR o
ZAEIE
BIR4AEE RIR T AnsibleEE1FIE R « 55E1E FIIZEEIES (NFTHMAEN « 5520) "EiLdAnsibleEE") o
* EEMELTHLBERESRTE (HO1-HN) -~ EEETERENEFEE « KM FRS o
B0 ~ 5518 Mlocation (iIE) [ROW][RAG]HN (1#4%%28) | HIEHRME Tictad22h01] o

* SE & RETRLER B M E R ER S AER - SEIER2REA B SR MR
#FREY iR Is ] AnsibleBEF PRV RERIREF R  HEFETLEEKFRT (A01-A) ~ EREHIZE

24


https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/
https://www.netapp.com/blog/accelerate-deployment-of-ha-for-beegfs-with-ansible/

HYEHRIBRIOTE Bakan a8l o

BN ~ %74 Tictad22a01) HIEIREIELEE I U A B EESI2SRE LT ~ H/U0 Tictad22a01-a)
# Tictad22a01-b) ~ 1B7f TAnsible; B#EH#E2A Tictad22a01) °

* B—EREERREAERN R ARENRIRECE « WEKIRPRICARAS - MEE R TR
B &SRR I ELIE TS ©

BN ~ FE—EEEEIRD ~ iEREIEHO1FN02E B EIZEEIREEIA01FIA02 o« E LRI ~ FHATE
#AHO01 ~ h02 ~ AO1F1A02

* REERERIBETHLBLUIEEIEFZE « FILREREEN BB RIER « RSRE0EKBIE
PRJEEB ©

HENEREREMERBEIENEGRERERE - WEHEIZTENBESEMUE « USCREYHE - 1R
BERRORERAEOSZRIETE EMA R SERILLIAE - IS TS AFFERERBITIEE « RESRm _EIEAMKEE o
InfiniBand{Z# 7748840 R
FEEREEL EB—FInfiniBandiE1ZIE « AR EREGEEEIREAE o F—FEEFInfiniBand3i2s « F
' BeeGFSH F i E1{EAR2IAVIEALT © 1THIET A BeeGFSH M {EAREMIPOIBF IR A/ (MK BEESE

HIGPURENBeeGFSIERAMNTAAM R - MREHLRREEZNIPEE - FFaclE - E—RERREPHNEE
HIESNE RN TES « HEAERRR A REARSESN T EREE -

BE#ER
BEREERANERNEIRER - —RERATRPNIPETERER

@ IEEN S ZEETIIRA  F=E/\ITEKERTRAN - EERTRAN » BRURIIZE

BETIRAIM S 2B o
FEZEENE, IBEIEIE IP {irik & BREREY IBEHEIB EREIP EHRIP
oDD (t—) ita. 192.168.1.10 ODD (C1) 2A. 192.168.1.100 192.168.1.101
oDD (F—) I2A 192.168.1.10 ODD (C1) 2A. 192.168.3.100 192.168.3.101
oDD (k—) i3a 192.168.5.10 {B&F (C2) 2A. 192.168.5.100 192.168.5.101
oDD (t—) ida. 192.168.1.10 {B&F (C2) 2A. 192.168.1.100 192.168.1.101
B (T+F ia 192.168.1.10 oDD (C1) 2B 192 - 168 -2 192 - 168 - 2
) - 100 - 101
BE (FTH¥E 12A 192 - 168 -4 ODD (C1) 2B 24.100 24.101
) - 10
B8 (F¥&FE i3a #hyk 0 192 B (C2) 2B 6.100 6.101
) - 168 6+ 10
B8 (T¥FE 4a 192 - 168 - 8 fB# (C2) 2B 192 - 168 -8 192 - 168 - 8
) - 10 - 100 - 101

25



BeeGFSH FinfARZZIPoIBEN S (WIEF4HEE)

747 #BeeGFSA P imfE AMEInfiniBandiE#21E « SEFHERFEEZMIEIPoIBF#EEL + MBeeGF SfAIARASARTHRY
—FRESEFRER LRERFHIP « UFERAFIHERMEINfiniBandZZERE AN CHEEMIERRMATRIEE
BRIEE o

SEERERAENITZEBeeCFSHEMREMART (EIE « MEBHHFERE) - AT ESHRRBBLSHELRHE
FHMERME - SERFHEREBITNIPALE - UEETMENM TS (ARESEETESLF) -

IEEPEBERALIENE ~ BEERFRELEFFERATIIPoIBFHREE « W ERER TIIRBMNREEIFE
* FENUTHEA BRI EHEERNTE » BURIEZREEIRInfiniBandZ #1122 ODD B -

* BeeGFSEEIPKIRZE MxxxJ °127.100.yyy’3 xxx.xxx.128.100.y" ©

@ F%Tﬁﬁﬁ?%%ﬁf’ﬁﬁé%ﬁ%fiﬁ’\]ﬁﬁ > %%Iﬂ%ﬁ%ﬁ%@ﬁﬁﬂﬂﬂﬂﬁiﬁ?&ﬁ%ﬁlb@ﬂ%%%ﬂﬁ*ﬁ o4
IR RE—NEEAT G SR EREPEEE

* BeeGFSEERFFAIZER MNoxxxxx.Y.101.01 3% Mxxx.xxx.Y.102.01 ©

* BeeGFSHEBERIARFE—RMIR Mxxx.yyy.101.zzz1 T xxx.xxx.y.102.zzz] ©

* BeeGFSAFMRFEKIZRE Mxxx.xxx.y.103.zzz] T xxx.xxx.y.103.zzz]

* HEH M00.xxx.1.11 F M100.xxx.99.255) KL EIREB4GAE P

F4BERA : 100127.0/16
TRITHFHERAMNEE : 100127.0.0/16 ©

S]] InfiniBand&E1Z18 IP{i 35K E

BeeGFS#£IP i1b 100127.100.1 - 100127.1005.255
BeeGFSEE i1b 100127.101.0

BeeGFSHI#EE K] i1b3Xi3b 100127.101.1 - 100127.101.255
BeeGFSEEIZ R i1b=Xi3b 100127.103.1 - 100127.103.255
BeeGFSH R (AARm®ME) 100127.1.1 - 100127.99.255

F#3I&B : 100128.0/16
TRIBEFAEEEBAIEERE : 100128.0.0/16 ©

B8 InfiniBandi&iE18 IP{i 31t s} &5 E

BeeGFSEEIP i4b. 100128.100.1 - 100128.1005.255
BeeGFSEE i2b 100128.102.0

BeeGFSH#EE i2b3Xidb 100128.102.1 - 100128.102.255
BeeGF Sz i2bzXi4b 100128.104.1 - 100128.104.255
BeeGFSHF i (REASHE) 100128.1.1 - 100128.99.255

26



i3 BRI RIS IPERFER LENtAppSBIE RS © EFTEMRARBEIPAAL « UBHERE—
()  HOPESRERBRERAS - EILHRT - BeeGFSIEREBLAMRTSIDE R EAIIPHE
BIBINE\(L7TAE - MBHE « WRAHEAT AR EBIB25 BRI ©

EIESLED

SEZEEREAE S MIECEREIIX86IE R « BLEHRIERHDR (200GB) InfiniBand
B EEEEREMEEIRENRS o

AR EEZERRI I MEBeeCFSIEREE - RItAREREBEETRIUMHIENEER

@ wmEDEBAMIE - MIARTLIRELHEESE « BULARAE LR « AIEEEREBERTERS
RN - IRFRLHMESE - T UREZERERSAERKS « BENERFLRRE
B—Rhe

IBIEREMIE - FARRRARNTBecCFSTUENARTI « SUEMNEFRT « BETSERERRN
S HERIER -

P

1. WlnfiniBandi®& 38 & & {EBeeGF SHEZZHIEL ~ M EPCleffiiE2 ~ 3 ~ 56 Z4EMM{EPCle 4.0 ConnectX-6£&
IBEFHEENEE (HCA) o

2. EREIE200GBEMNE R (HIC) RES{EBeeGFSEIRHIR « W EHMERFIEHISRTHNESELL
HEHIC o

R E BIRZRHE « FMiEBeeGFSIEEEIRETEBeeGFSEIRERL £/ o TEIRERBeeGFSEE @ IR IE HEHE
SRS (BRRED -

I
()  4EeRROmERGES AR EEREEPSU -

3. MBHE - AT S EBeeGFSEIRHTIRLH LALHERRIY o

a. MRZEE R AN HITBeeGFSHHEE MM FHTFARTS « BV IR B P EBEHERE - 57
REME LR RIMIAEIRLIERED « N FEFT o

b. WIFAARZEEIRAERS « IR RTERE « FFREHIE-117112-23h B L EERHEN
BRI ~ LUBTS SAERBE ©

I

4. Egﬁgfﬁ%ﬁ?ﬁ%ﬁ*ﬂ@iﬁﬁﬁ%ﬁ » sa1EA12RInfiniBand HDR200GBE#E %47 « EERT & TEFIRAYA

I

@ BEZEZERRVARMXEFNTHEIZER - SERERRIERABUNAET  MEEE
R PR A B S BRI RS T o

S. FH2AR (HEEEE) MInfiniBand HDR200GBE1ZEEF4R « &S @=L _E FIERMInfiniBandZEiE
BB IS E (AT AR BBV InfiniBand 33385 ©

27



YNREAZTUERINfiniBand3X83 ~ /51 T EIR LIS B8RRI EIRIRER E AR
I
6. {HFE - KEREFER QLA EMEEALE o

() oImscs—wRrmRERREH  BARSEEL TRNEARSH -

EREES

REAS SRR & LR AR,

HEPARER D VERBS4ERE TIFER 2 FANetAppiR HAVANsible E SR B ENME ~ BIE AT EE
ARZEEREIRZERIZE (BMC) LREMER « MIESEZESE LR EIRERIE o
RTINS

1. ESEMAMRBIEMIREIREHISE (BMC) LEREAE o

EEERARUNA A B BT Lenovo SRE665FEZRENRAEE EAIRE ~ 552/ "Lenovo ThinkSystem>Z 4" o

[EREEZEHEE (BMC) BRBARKRIES - ERENS AR A IEINEIEINEER
@ —H%% T8 « BMEMFERM AR LR FEEFE - HARBERFN - REAEEUECHRE
17843 IEINAE - I8N ~ ELenovo SR665.E ~ BMCH#&2_Lenovo XClarity Controller (XCC)

o

2. RERRRENESRAMAE

ERAILERVEFIRE (SEAIEABIOS) HEMAFFEBMCIZ{tHIRedlish APIRRERARE - AARTEH
Mg SRR RS E M AR o

EEFEMRINAIRE B55E Z Lenovo SREBSIEFREBIIRMARIE  SHBH "AERARELVESUEE"

3. 2%“t;z%Red Hat 8.4l 52 AN EERMERERFH T ML BNERERIE - B 1AnsiblefZRIEIRETSSHE

LEBRFEA TR A InfiniBandiEH#E LR EIP o

@ HOAMIFBARE R « BRESHRR[EFLHEERFHER (BIZIH1-HN) -~ MiRREZ
FEODDEBEEM E5TREI T o

4. {FARedHats TIEEIEREIRAMLTIR AR « UEHIEXHIRed HatfEZEREFIENEY « WAEEHIEH
A 1EMRed HathkZs : TSubscree-managerhRds—set=8.4) o YNEAERAIET ~ sARE "W (A EE B2ET
FIRHELZAR" # "W{AIPRBIEHT" ©

o. BB ES T HEMEEMNNRed Hatf#FE ©

subscription-manager repo-override --repo=rhel-8-for-x86 64
-highavailability-rpms --add=enabled:1

28


https://thinksystem.lenovofiles.com/help/index.jsp?topic=%2F7D2W%2Fset_the_network_connection.html
https://thinksystem.lenovofiles.com/help/index.jsp?topic=%2F7D2W%2Fset_the_network_connection.html
https://thinksystem.lenovofiles.com/help/index.jsp?topic=%2F7D2W%2Fset_the_network_connection.html
https://thinksystem.lenovofiles.com/help/index.jsp?topic=%2F7D2W%2Fset_the_network_connection.html
https://thinksystem.lenovofiles.com/help/index.jsp?topic=%2F7D2W%2Fset_the_network_connection.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/253273
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031
https://access.redhat.com/solutions/2761031

6. #FiA ConnectX-6 HCABIRE B H#s FIZRAIIRAS "Rl K" o

TRILU T &AL AT EERERFEAIMIxup TRRZA « IUFepIEER o ERIMIE T EUET A "mixup -FEi
BH /AR (ERfERET) o

RIE@IRER,
RESEZESIZE L EIRERIR « LEREEFE00EIRER,
1. TESEEFE001EH2R LR E EITEIRIE o
EREEIFIBRIET « BAIE "ERTISMFFL" o
2. (AE) RESERGHOHEFERE -
RELEIREERZERESHTSEEERS - MTERTEMIIBBAVIET « BAIE "ERFISIAHL" o

@ AN IFBRARE R  BRETEGRRHFETLEERFREE (FIZICT - CN) ~ IR KX
TEODDEB# A M _LTTRBIP BR o

R E B AnsibleZ 4 &L

AEREAnsibletEH R G RHR A E B ERF I A IESREM BN SR ERIRRY
RN EINES « U BARRERASE -

T35 EEEECentOS 8.4 FEITHIR - MEGRIFMLNEREXAREBHNT T « 520 "Ansible{f" o
1. Z8EPython 3. 9N FE(RLZEEERERRASEY Mpipy

sudo dnf install python3.9 -y
sudo dnf install python39-pip
sudo dnf install sshpass

2. BIARSREL « RS ENA Tpython3) B¢ Mpythonl B -~ #BEEEMAPython 3.9 &f#E o

sudo 1In -sf /usr/bin/python3.9 /usr/bin/python3
sudo 1n -sf /usr/bin/python3 /usr/bin/python

3. Z#NetApp BeeGFSESFIEMPythonE o

python3 -m pip install ansible cryptography netaddr

@ EERREZENESTIERANAsbleFIFIE BN ERPythonEH - :52RBeeGFSERH
ERER o TENRAtEEREEE "FHirER o
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4. FEsRE R & AnsiblefIPythonBY EFERRZS ©

ansible --version
ansible [core 2.11.6]

config file = None

configured module search path = ['/root/.ansible/plugins/modules',
'/usr/share/ansible/plugins/modules’]

ansible python module location = /usr/local/lib/python3.9/site-
packages/ansible

ansible collection location =
/root/.ansible/collections:/usr/share/ansible/collections

executable location = /usr/local/bin/ansible

python version = 3.9.2 (default, Mar 10 2021, 17:29:56) [GCC 8.4.1
20200928 (Red Hat 8.4.1-1)]

jinja version = 3.0.2

libyaml = True

5. AR BeeGFSEI B Ansible BETFRETFTEGItEBitBucketEIRRIEFI RAMF AR LEGHURBELRAE
&) o

sudo dnf install git -y

6. REMBEIESSH o EE:EAnsibleft MAnsible] FEHIEIELEFEGRIHBeeGFSIERMMREN X o
a. MNRFE + FAnsibletZHIEEE L ~ A Tsh-keygen'y EEX—HAREHE
b. 5/ I'sh-copy -id <ip_or_hostname>'] &7 SEIEREELAEZESSH

HARE R T ERIBENEMESIESSH c BREFASHIE s hREE o
7. {EFAnsiblefRr R 22 HFR5BeeGFSE A RIRRAS "H 752 K"
I G IR E e AR RAVAR AR « BIINetApp SANtricity ZEEERBER] UL -

ansible-galaxy collection install netapp eseries.beegfs:==3.0.1

ZEI 7] Ansible[ETE

EEHREENERERAVER « SR LI AIRITHFAB SR L(ﬁi’%ax;::.ﬁ%
E’JBeeGFS ERARY o FEEIETN - BFENEE - SRPAFTFREHIBeeGFSIERE R

S ERFARBEERMERS
ERERAEMARERIRMIVAER « BEmCERNEREMEERRTERE o
FIsEZ Al

30



* {EMABItBucketI GitFHIRIEH R MR EFA T Ansible EFNBEFMERNBHAR -
* #37—fBl.gidignoretg - {5EGitFEZ BIRRIIER - ERMINEBREGIHtPREFAESE -

1. fEAnsiblefZHEIRL L « #HISZAREFAsbleEENBEFMERNB R

BRIES AR « TRIFHBILESRBIILSBHRRUNFRAERM B - UMRNIT FIIDER -
2. BIUTHFEER:
{host_vars)
(ER2)
=

FER2 | ERERIERMEIRERAVAER
ERBANERERENRAER)ZE EIRENRAVAERES

1. 72 Thost_vars/] T * A8 {EBeeGFSIEXRMBEL—ERA Nyml HNIER - HRESTIAS « LIFHE
EBeeGFSEEIPHM T HLBIVEARNS « BEABUoddHIBEHERE ©

—Fta ~ IR ERE T RUEY HHATEER (FIMib0Kibs1f0) ° BEBIRBERATRE (54
| ERBEREPTAEEERAER] -

31



32

ansible host: “<MANAGEMENT IP>"

eseries ipoib interfaces:
addresses.

- name: 1ilb

address: 100.127.100. <NUMBER FROM HOSTNAME>/16

- name: 1i4b

address: 100.128.100. <NUMBER_FROM_HOSTNAME>/16
beegfs ha cluster node ips:

- <MANAGEMENT IP>

- <ilb BEEGFS_CLUSTER IP>
- <i4b BEEGFS_CLUSTER IP>

# Used to configure BeeGFS cluster IP

# NVMe over InfiniBand storage communication protocol information

# For odd numbered file nodes (i.e.,
eseries nvme ib interfaces:
- name: ila
address: 192.168.1.10/24
configure: true
- name: i2a
address: 192.168.3.10/24
configure: true
- name: i3a
address: 192.168.5.10/24
configure: true
- name: ida
address: 192.168.7.10/24
configure: true
# For even numbered file nodes (i.e.,

ho1l,

ho2,

h03,

ho4,

L)

L)

# 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

®

NRICBEEEBeeCFSELE « AN ANRFILRE - BIIEHEE
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2. 7 Thost_vars/] T - Z&{EBeeGFSEIREIIEN —EA M<EHBIE>.yml BUEZE - ARIEBEATIIA
%o

R AEREIEA L odd G B F Y| R R BEE R 2 BB ER S 1A -

HESEEIRER « B —EEE - ARAMEIEHIRZ— (@BFEAA) 15E <management _ip>1 (B
ZIP) o

eseries system name: <STORAGE ARRAY NAME>
eseries_system api url: https://<MANAGEMENT_ IP>:8443/devmgr/v2/
eseries initiator protocol: nvme ib
# For odd numbered block nodes (i.e., a0l, a03, ..):
eseries controller nvme ib port:

controller a:

- 192.168.1.101
- 192.168.2.101
- 192.168.1.100
- 192.168.2.100
controller b:
- 192.168.3.101
- 192.168.4.101
- 192.168.3.100
- 192.168.4.100
# For even numbered block nodes (i.e., a02, a04, ..):

eseries controller nvme ib port:
controller a:
- 192.168.5.101
- 192.168.6.101
- 192.168.5.100
- 192.168.6.100
controller Db:

- 192.168.7.101
- 192.168.8.101
- 192.168.7.100
- 192.168.8.100

T3 | EREEREFMAREZMNERIRAAR

R ATE B EF AR I FERVAE T8 ~ & Tgroup _vars) T—AHEHAVBRARR - MLrTERESEMNEER
HUTHRAMAER -

FRERIIF
FHAIUMIN ZEBHAET ~ HITE  AnsibleFRIZFHEFJEBEIEFRA  EEEERIFETHHERH - (10
FELERABFHAEN « 552HR TAnsiblel XX "EEAEE")

FHRBEEIRKEEERBANsbleEFERETER « IEREESEFERFEILR -
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fAnsibled ~ TAAEERERA ETHAERBREIUERS TAI (2EF) 1 &4 - R TIRABTEIE

Z lgroup_vars/all.yml]

ansible python interpreter: /usr/bin/python3

beegfs ha ntp server pools: # Modify the NTP server addressess if

desired.

- "pool 0O.pool.ntp.org iburst maxsources 3"
- "pool 1l.pool.ntp.org iburst maxsources 3"

SEA . EREEREFAEREEMNERS
TEREBAIHL AR ETEES Tha_cluster] NEHEPRESR - XEITPHNTREEERESI7E Ngroup

vars/ha_cluster - yml1 fEZHAYZERE o

1. EERTER « ERTARE - SIETIERAR LA Tshow) ERERES -

### ha cluster Ansible group inventory file.

# Place all default/common variables for BeeGFS HA cluster resources
below.

### Cluster node defaults

ansible ssh user: root

ansible become password: <PASSWORD>

eseries ipoib default hook templates:

- 99-multihoming.j2 # This is required when configuring additional
static IPs (for example cluster IPs) when multiple IB ports are in the
same IPoIB subnet.

# 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 --state=active,exited |

grep eseries nvme ib.service"

LHBEERFRIRIRF B0 FREFZRNE o 5B Ansible Vault G52/&) "&£
(D AAnsible VaulliEma") SURSHTHBITMEN Ask-£%pass) B8 o 41
R TAnsip_sshffBE ] BL&KR Mroot) ~ EATLUEIZLEE TAnsible R ZRNE] o

2. fEEIRESTRE (HA) #ENRE  TiIsERENBANERE
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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: hacluster # BeeGFS HA cluster
username.

beegfs ha cluster password: hapassword # BeeGFS HA cluster

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

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

BEBLUTE « (EELRBeeCFSIERAMIRITEE—HARELSMNIUE
(D) B> Toeegfs ha_mgmtd_% B ipRREEM) - HBEMHARER - FEEEINBeeGFS
BRI ~ TR — (B AR (A EIRARR o

. REMRBEAIERE o (WEFMBN - 32E) "7£Red Hat High Availability#= £ 28 EfRREINGE") THEE
BEERE — AR PR CIRFE RV EE R o EIEEIE TS Hh— (@318 o

FUEDERF ~ 55ER

° ARG R AIRREINSE ~ BREER TR _agent_ o
° £ TPCM1_host_map) 3 TPCM1_host_listy HIEER T<FiiE>1 HWBEHEZE TAnsiblel BEH
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#% Tbeegfs_ha_cluster_crm_config_options[stonithE{FARY]1 &% MRy o

© BZAMNBARNIFREEE B HER « BeeGFS HAB B TR FRed Hat HAE 477 E - 5] A IEFIFG
BEARIERER - NRATEE  AFERBATEE R4 (UPS) SI%ZEEHHECETT (rPDU) EEMIfREELIE
20 - ERELEREAEREL (BINERSEEZEHZE (BMC) HERSZAENEMEEESE) - EHELE
HPEER T el sEE A CIfEFence EK ©

### Fencing configuration:
# OPTION 1: To enable fencing using APC Power Distribution Units
(PDUs) :
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>"
# OPTION 2: To enable fencing using the Redfish APIs provided by the
Lenovo XCC (and other BMCs) :
redfish: &redfish
username: <BMC USERNAME>
password: <BMC PASSWORD>
ssl insecure: 1 # If a valid SSL certificate is not available
specify “17.
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/8/html/configuring and managing high avai
lability clusters/assembly configuring-fencing-configuring-and-
managing-high-availability-clusters.

4. TELinuxfEERFRTRUBEREDIMBERR ©

HAFT S ERERSHVESHNERREE D EFRIF - BEEAILUIEEEERETFRHNERRE °
It~ BERFZEG B S7EBeeGFSABTH « BFERAETHA  UHFEEAENEEREHEZRFRITFR
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EERAMAERR « FBIEE -

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

o (BR) TAURBEBELNUXIERRRFMEERRSH -

YNEE A AEN A AR HREAE « t520BeeGFS HAB BIIMASARTERE—HI "EA5BeeGFS
GitHub#EiL" o IEHEZR PR EFMAEIRESERIEIREEY Thost_vars) 12 -~ HRRJIABRTARIE ©

6. EEEEIBMEREEL 2 RIIRH TR A200GB/HDRAELRAE ST ~ 55 A Mellanox Open Fabrics Enterprise
Distribution (MLNX_OFED) H1AJOpen Subnet Manager (OpenSM) Eff o (WE lopensm) EHFR
STERABEIEERMCINEE o) HAZIEERAnsbIeETIE « BIENBLMENES TEHEHTTBeeGFS
AEFTANAnsibleZEHIER, o

a. £/ Curly HEHEMNTA + {MellanoxBIAELE FEFERME REEFHOpenSMIEAEHZE TE
/) Bi% o Fign :

curl -o packages/opensm-1libs-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86_ 64.rpm
https://linux.mellanox.com/public/repo/mlnx ofed/5.4-
1.0.3.0/rhel8.4/x86 64/opensm-1ibs-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86_ 64.rpm

curl -o packages/opensm-5.9.0.MLNX20210617.c9f2ade~-
0.1.54103.x86_ 64.rpm
https://linux.mellanox.com/public/repo/mlnx ofed/5.4-
1.0.3.0/rhel8.4/x86 64/opensm-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86_ 64.rpm

b. £ Tgroup vars/ha_cluster - yml) (REERBEH) TIEATIIZREH :
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### OpenSM package and configuration information
eseries ib opensm allow upgrades: true
eseries 1ib opensm skip package validation: true
eseries ib opensm rhel packages: []
eseries ib opensm custom packages:
install:
- files:
add:
"packages/opensm-1ibs-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86 64.rpm": "/tmp/"
"packages/opensm-5.9.0.MLNX20210617.c9f2ade—-
0.1.54103.x86 64.rpm": "/tmp/"
- packages:
add:
- /tmp/opensm-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86_ 64.rpm
- /tmp/opensm-1ibs-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86_ 64.rpm
uninstall:
- packages:
remove:
- opensm
- opensm-libs
files:
remove:
- /tmp/opensm-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86_ 64.rpm
- /tmp/opensm-1ibs-5.9.0.MLNX20210617.c9f2ade-
0.1.54103.x86 64.rpm
eseries ib opensm options:
virt enabled: "2"

RE Tudev'iRA « HEREE InfiniBandZEHHEH RIS REREPClei E 2 FRTHE—E -
fudev'iRAIK AR BE{FBeeGFSIERER 2 AARES T 5 BIPCletREEFTT A RIRAY
BRsE RS AR ER TIE ¢



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

"0000:41:00.0": ila

"0000:41:00.1": ilb

"0000:01:00.0": i2a

"0000:01:00.1": i2b

"0000:21:00.0": i3a

"0000:21:00.1": i3b

"0000:81:00.0": ida

"0000:81:00.1": i4db

# Note: At this time no other x86 servers have been qualified.
Configuration for future qualified file nodes will be added here.

8. (ER) EMPESHBIRENREE -

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

ERTAET - THMEEER &7 ARRARAUSIERESGEREE NS AR 9 3 EIFr

EBeeGFSHEEFEE (MNEEERRFMEN « 52RBeeGFSHELL "E 4 H|:BeeGFS &
@ g o BMMERR - A RERRERENBISIERRELFRRENEEER &

B& TRandomrounds) -~ RE{FETERA TRandomized) (FEi%) (& - FiAEIRI RIFHIZN

AE ~ EIRFMNBEERFAAE R HIBEIE °

PEE5 | ERBAEIRERAVAER

ERENRLAVL FRAERE 2 1ETB A Eseria_storage R4t MUEHERESR - AEFHNTRERZERBITE Igroup

_vars/ Eseries _storageZ#t.yml) #EZHRIAEES o

1. 327 TAnsible connection to local (FJEARZEZAKE) | ~ IRIURAREE - WISCERERESSLEE - (@
FIERT ~ AnsibleZ{FERHSSHELRELE T4 « (BIEFEANetApp ERFIBEZERAMABRIRMZENBZ LT -
RS FEHAREST APBEITEN o) EIERTERHIE FHIER :

### 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: <PASSWORD>

eseries validate certs: false
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(D REZELAA S F I LIS © {EAnsiblefRZESEA [-Extra vars] #{TAnsiblebFie

it TEserie_system_password] ©

2. AEMARENGE  SAEPLEEIRERPITIBIRRAS "H TR K" o

AN T EEFERIREZE "NetAppZ IEATIL" o KOl UAFEIF 4K ~ K2R EFIMMAAnsibleiZHIEIREN TEH/1 B
&% ~ ABTE TEserie_storagef#fF&4t.yml) FIEATTIZE « UEAAnsibleiEITHEK :

# Firmware, NVSRAM, and Drive Firmware (modify the filenames as needed) :
eseries firmware firmware: "packages/RCB 11.70.2 6000 61bl131d.dlp"
eseries firmware nvsram: "packages/N6000-872834-D06.dlp"

3. WL ZEFANREIRENRE PR AL 7 A% A RIS ENEE "NetAppZHE4HIL" o MBI LIFEIFHAR ~ T2
B EPIEAAnsibleiZHIEIE R TEMH/) BE% « JA%TE Eserie_storagef#FR45.yml) FIEATYIZE ~ L
fEFAnsible 1T 4K :

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

eseries drive firmware upgrade drives online: true

#& TEseria_drive_#] 82 grade drives_onlinel :R2E%A MR EINEALR « BABEZRIE

(D EBeeGFSZ B HEMIT - ERAAZRERETEHMRAIS ILFAEHEIEIEAYIO ~ LUBRSEER
FENEEER o HRTER EHRE & 2 BIITAR D RERES BT REFHARIDR IR ~ (BRPIEZTHFIULER
% Ttrues ~ B BBBERE -

4. BERECHEE « FHEHERETTIIEE !

# 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.

o. AEMERIENVolumeBERILEMITA » FFIEE MI2H :
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# Storage Provisioning Defaults

eseries volume size unit: pct

eseries volume read cache enable: true

eseries volume read ahead enable: false

eseries volume write cache enable: true

eseries volume write cache mirror enable: true

eseries volume cache without batteries: false

eseries storage pool usable drives:
"99:0,99:23,99:1,99:22,99:2,99:21,99:3,99:20,99:4,99:19,99:5,99:18,99:6,
99:17,99:7,99:16,99:8,99:15,99:9,99:14,99:10,99:13,99:11,99:12"

#t¥4 TEseria_storageE R A] BHAIREIE | I5EME  @NetApp EF600EIREIFNERBE ~
A HI RIS R4S FT Volume BHAERYIB o ItbIBR rlfEREEEH4ERYI/OF 9 D BN B In AR
WiEE

E#BeeGFSEE&1IEAAnsibleETF

EEZ—ABIANsbleEFEE 2 % ~ AT & BeeGFSIERZAMPBEZEEEIRRVARSA

BLMERATBIAINEREREEER (BIESE « PEBHNFHERT) FERNERRR F2ESH
PEBENFEFERFZNEZERR - URE=(EaFFEEER

[e]

(TI'I'

B RERRNTENHEEARRTERE « U UFERELREERRZENetApp BeeGFSEEEE « LIRS E
{EIBeeGFSHEZRRMMAITENR o

AR GBS  RREETRE MR AROENE Y BeeCFSIERAMMH AR -
() AEHRERRESEERSEEGENASDTEATE « URHEEFEBABNPELSER - bk
{RELTTI 7 EBeeGF SR ETLEI FB A IHEVM & -

$ER1 : BIIAnsibleEFIEZE

1. BB Tinventory.yml) 122 « RABIBATISH - BEER M ERZ Eseria_storageR#) ~ UK
REPEHWEIRETZE - ZFBMELL Thost_vars/<fileName (FH#&T8) >.yml FHERARNRATEIELFE -
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
ictad22a01:
ictad22a02:
ictad22a03:
ictad22a04:
ictad22a05:
ictad22a06:
# Ansible group representing all file nodes:
ha cluster:
children:

EREBEEHD - G Tha_clustery TEILEMATMITEHE - UARCEEEZETHITHBeeGFSHRT ©

FTER2 | REEE « PEENTHTEERIRNES
EENEREERIRTNFE —(EZEERIBYAE 2BeeGFSEIEMRT « URPEBRINHEFRT

1. 7£ Tinventory.ymly H ~ £ Tha_cluster : FIEH | FEATYIZ2# :

# ictad22h01/ictad22h02 HA Pair (mgmt/meta/storage building
block) :
mgmt:
hosts:
ictad22h01:
ictad22h02:
meta 01:
hosts:
ictad22h01:
ictad22h02:
stor 01:
hosts:
ictad22h01:
ictad22h02:
meta 02:
hosts:
ictad22h01:
ictad22h02:
stor 02:
hosts:
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ictad22h01:
ictad22h02:

meta 03:
hosts:

ictad22h01:
ictad22h02:

stor 03:
hosts:

ictad22h01:
ictad22h02:

meta 04:
hosts:

ictad22h01:
ictad22h02:

stor 04:
hosts:

ictad22h01:
ictad22h02:

meta 05:
hosts:

ictad22h02:
ictad22h01:

stor 05:
hosts:

ictad22h02:
ictad22h01:

meta 06:

hosts:

ictad22h02:
ictad22h01:

stor 06:
hosts:

ictad22h02:
ictad22h01:

meta 07:
hosts:

ictad22h02:
ictad22h01:

stor 07:
hosts:

ictad22h02:
ictad22h01:

meta 08:
hosts:

ictad22h02:
ictad22h01:
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stor 08:

hosts:
ictad22h02:
ictad22h01:

2. #1371 Tgroup vars/mgmt.ml) &2 « WESTHIEH :

# 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: 100.128.102.0/16
beegfs service: management
beegfs targets:
ictad22a01:
eseries storage pool configuration:
- name: beegfs ml m2 m5 mb6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 1
owning controller: A

3. £ TGroup vars/] T -~ EATHIEAREIIEREFLE Tmeta 01) F| Tmeta 08 HIIEZE « ABIEETERTE
ERFEHFEEEE :
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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>

& A NS URBEES RN (thiBAVolumeih) MIEDLLRISTE o NetAppa&FiE &

AESEERMPRE—LEOASE MEEEMETSSDEEERAE (WHHMEN - A
@ 20 "NetApp EF600[EFfEH7T") o fEFERAM beegfs_ m1_m2_m5_m6'] HEHE1%HNE

BB ERELBIERE - ALt - HRREEERNPNPEESEIZIEE « EFH1.92TB

5Y3.844 TBHAIEEES  sEMGILERR A 121.25) ; MNERMEA7.65TBHAME M « EiGILESR

% 12225) ; SNR{EM15.3TBHAIEME « SHiEILER%A 23.75) ©

ST EFIR FENP NUMAESS  @iRERL RESRMN  EEERIR
meta_01.yml 8015 i1b > 100 0 ictad22a01 beegfs m1_ &
~127.101.1/1 m2_mS5_m6.
6i2b : 100
~128.102.1/1
6
meta_02.yml 8025 i2b:100128.1 0O ictad22a01 beegfs m1_ b
02.2/16 m2_m5_m6.
i1b:100127 .1
01.2/16
meta_03.yml 8035 i3b 1. ictad22a02 Beegfs_ m3_ &
©100127.101 m4_m7_M8
.3/16 i4b
. 100128.102
.3/16
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EELE

meta_04.yml

meta_05.yml

meta_06.yml

meta_07.yml

meta_08.yml

BiRR
8045

8055

8065

8075

8085

ZENP NUMAIE

i4b : 100 1.
~128.102.4 /
16i3b :

100 ~ 127.101
4/16

i1b 0
:100127.101
.5/16 i2b
$100128.102
.5/16

i2b:100128.1 O
02.6/16
i1b:100127.1
01.6/16

i3b : 100 1.
~127.101.7 /
16 i4b :

100 ~ 128.102
7116

i4b 100 1.
~128.102.8 /
16 i3b :

100 ~ 127.101
.81/16

B IRENR,
ictad22a02

ictad22a01

ictad22a01

ictad22a02

ictad22a02

HEERM
Beegfs_m3_
m4_m7_M8

beegfs m1_
m2_m5_m6.

beegfs m1_
m2_m5_m6.

Beegfs m3_
m4_m7_M8

Beegfs m3_
m4_m7_M8

ARSI
b

=

=]

b

K

=]

b

4. 71 TGroup_vars/] F ~ ERTHEAEIIEREF4E Tshor 011 F Tshor 08 KIHEZE « ABIEASERFS
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# stor 0X - BeeGFS HA Storage Resource

Groupbeegfs ha beegfs

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
- size: 21.50 # See note below!

<OWNING CONTROLLER>

- size: 21.50

CONTROLLER>

volumes:

storage conf resource group options:

owning controller:

owning controller: <OWNING

() oEERERRT #SH EENREEROAESRREESL .

TERATE iR
STOR 01.yml 8013

STOR_02.yml 8023

STOR_03.yml 8033

STOR_04.yml 8043

ZENP NUMAZ I5{

i1b © 100 0
~127.103.1/1
6i2b : 100

~ 128.104.1/1

6

i2b:100128.1 O
04.2/16
i1b:100127.1
03.2/16

i3b : 100 1.
~127.103.3/
16 i4b :

100 ~ 128.104
.3/16

i4b 100 1.
~ 128.104.4/1
6i3b : 100
~127.103.4/1

6

& IRETR,
ictad22a01

ictad22a01

ictad22a02

ictad22a02

FEERN  HERIEIES

beegfs_s1_s2

beegfs s1 s2

beegfs s2 s4

beegfs s2 s4

o
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SEuT i BiRR
STOR_05.yml 8053

STOR_06.yml 8063

STOR_07.yml 8073

STOR_08.yml 8083

ZENP NUMAIE

i1b : 100 0
~ 127.103.5/1
6i2b : 100

~ 128.104.5/1

6

i2b:100128.1 O
04.6/16
i1b:100127.1
03.6/16

i3b : 100 1.
~127.103.7 /
16 i4b :

100 ~ 128.104
.7/16

i4b : 100 1.
+ 128.104.8/1
6i3b : 100
~127.103.8 /

16

T3 | REPEER+EFRZEERNFME R
BT RN AR EBeeGF ST B +HAFR BB AINITER ©

1. 7 Tinventory.ymll A~ EIRBAEARTIEATII2H !
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meta 09:
hosts:
ictad22h03:
ictad22h04:
stor 09:
hosts:
ictad22h03:
ictad22h04:
meta 10:
hosts:
ictad22h03:
ictad22h04:
stor 10:
hosts:
ictad22h03:
ictad22h04:
meta 11:
hosts:

B IRENR,
ictad22a01

ictad22a01

ictad22a02

ictad22a02

BEERMN
Beegfs_S1_S
6

Beegfs_ S1_S
6

Beegfs_S7_S
8

Beegfs S7_S
8

ARSI
3

=



ictad22h03:
ictad22h04:

stor 11:
hosts:

ictad22h03:
ictad22h04:

meta 12:
hosts:

ictad22h03:
ictad22h04:

stor 12:
hosts:

ictad22h03:
ictad22h04:

meta 13:
hosts:

ictad22h04:
ictad22h03:

stor 13:
hosts:

ictad22h04:
ictad22h03:

meta 14:
hosts:

ictad22h04:
ictad22h03:

stor 14:

hosts:

ictad22h04:
ictad22h03:

meta 15:
hosts:

ictad22h04:
ictad22h03:

stor 15:
hosts:

ictad22h04:
ictad22h03:

meta 16:
hosts:

ictad22h04:
ictad22h03:

stor 16:
hosts:

ictad22h04:
ictad22h03:
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2. 7 TGroup_vars/1 T ~ EATHEAETIEREHE Tmeta 091 2] Tmeta_161 AIEZE - ABIBEASERTS
BRI EE « U2 EREF)

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

() oEERERRT #S0H EENREEROAESREEEAL .

ey eI FHIP NUMAEE - @EIRENES fEFERM SRS

meta_09.yml 8015 i1b : 100 0 ictad22a03 Beegfs m9_ &
~127.101.9/ m10_M13_M
16 i2b : 14
100 ~ 128.102
9/16

meta_10.yml 8025 i2b:100128.1 0 ictad22a03 Beegfs m9_ b
02.10/16 m10_M13_M
i1b:100127.1 14
01.10/16

meta_11.ml 8035 i3b : 100 1. ictad22a04 Beegfs_ M11_ &
~127.101.11 M12_M15_M
/16 i4b : 16

100 ~ 128.102
A1/16
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EELE

meta_12.ml

meta_13.yml

meta_14.yml

meta_15.yml

meta_16.myl

BiRR
8045

8055

8065

8075

8085

ZENP NUMAIE

i4b : 100 1.
~128.102.12/
16i3b :

100 ~ 127.101
12/16

i1b : 100 0
~127.101.13
/16 i2b :

100 ~ 128.102
1/16

i2b:100128.1 O
02.14/16
i1b:100127.1
01.14/16

i3b : 100 1.
~127.101.15
16 i4b

2100 ~ 128.1
02.15/16

i4b : 100 1.
~ 128.102.16/
16i3b :

100 ~ 127.101
.16/16

B IRENR,
ictad22a04

ictad22a03

ictad22a03

ictad22a04

ictad22a04

HEERN  EAEHES
Beegfs M11_ b
M12_M15_M

16

Beegfs_m9_ &

m10_M13_M
14

Beegfs m9 b
m10_M13_M
14

Beegfs_M11_ &

M12_M15_M
16

Beegfs M11_ b
M12_M15_M
16

3. 7£ TGroup_vars/l F -~ fEA T EAZELEREF4E shor 091 F Tshor 161 HItEZE « SABIEASERTS

WTREMEE « USRS
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# stor 0X - BeeGFS HA Storage Resource Group
beegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 10
common volume configuration:
segment size kb: 512 volumes:
- size: 21.50 # See note below!
owning controller: <OWNING CONTROLLER>
- size: 21.50 owning controller: <OWNING
CONTROLLER>

() omERERRY - #88 EEOEETRNEETFREE AL

EE Ty EIFIE FEIP NUMAEE  &IREE, REERN  EEIERIER
STOR_09.yml 8013 i1b : 100 0 ictad22a03 beegfs s9 s1 &
~127.103.9/1 0
6i2b : 100
~128.104.9 /
16
STOR_10.yml 8023 i2b:100128.1 0 ictad22a03 beegfs s9 s1 b
04.10/16 0
i1b:100127.1
03.10/16
STOR_11.yml 8033 i3b : 100 1. ictad22a04 Beegfs S11_ &
~127.103.11/ s12.
16 i4b :

100 ~ 128.104
A1/16

Stor_12.ml 8043 i4b : 100 1. ictad22a04 Beegfs_ S11_ b
~128.104.12/ s12.
16i3b :

100 ~ 127.103
12/16



EELE BiRR FEIP NUMAELL - &IREGRS EEERD  EEIEGES

STOR_13.yml 8053 i1b : 100 0 ictad22a03 beegfs_s13_s &
~127.103.13/ 14
16 i2b :
100 ~ 128.104
.13/16
STOR_14.yml 8063 i2b:100128.1 0 ictad22a03 beegfs s13 s b
04.14/16 14
i1b:100127 1
03.14/16
STOR_15.yml 8073 i3b : 100 1. ictad22a04 Beegfs_S15_ &
~127.103.15/ 516
16 i4b :
100 ~ 128.104
.15/16
STOR_16.yml 8083 i4b : 100 1. ictad22a04 Beegfs S15_ b
~128.104.16/ 516
16 i3b :
100 ~ 127.103
.16/16

T4 | REEREEEERRNEE

5 LS BRI 32 EBeeGFSAIREEIBI AT HITER - REPEER+AFRENASEARTEIERER
MZENFEEZR - ERMBEPEBENERHBHAEE - MESEREZREMB [Criteria _DRIVE _count]
HER10BTAH12 0

TR
1. 7 Tinventory.ymly A~ EIRBAHEE TIEATIIZE
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# ictad22h05/ictad22h06 HA Pair (storage only building block):
stor 17:
hosts:
ictad22h05:
ictad22h06:
stor 18:
hosts:
ictad22h05:
ictad22h06:
stor 19:
hosts:
ictad22h05:
ictad22h06:
stor 20:
hosts:
ictad22h05:
ictad22h06:
stor 21:
hosts:
ictad22h06:
ictad22h05:
stor 22:
hosts:
ictad22h06:
ictad22h05:
stor 23:
hosts:
ictad22h06:
ictad22h05:
stor 24:
hosts:
ictad22h06:
ictad22h05:

2. 7t TGroup_vars/] T ~ ERATHEAZEILEREFZE Tshor_171 | Tshor 24 BIHEZE « RBIEESERE
HTBERNIEE « U EREF)
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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>

() wErRERRT . #SH EENREEROAESREEEAL .

FERATE I FHIP NUMAE - EIRETE, REBRM  HEEESIES
STOR_17.yml 8013 i1b . 100 0 ictad22a05 Beegfs_S17_ &
~127.103.17/ s18
16i2b :
100 ~ 128.104
17/16
STOR_18.yml 8023 i2b:100128.1 0 ictad22a05 Beegfs S17_ b
04.18/16 s18
i1b:100127 .1
03.18/16
STOR_19.yml 8033 i3b 1. ictad22a06. Beegfs_s19  %&
:100127.103 S20
.19/16 i4b
:100128.104
.19/16
Stor_20.ml 8043 idb : 100 1. ictad22a06. Beegfs s19 b
~ 128.104.20/ S20
16i3b :

100 ~ 127.103
.20/16



EELE BiRR FENIP NUMAELL - &IREGRS EEERD  EEIEGES

STOR_21.yml 8053 i1b : 100 0 ictad22a05 Beegfs_S21_ &
~127.103.21/ S22
16i2b :
100 ~ 128.104
.21/16

STOR_22.yml 8063 i2b:100128.1 0 ictad22a05 Beegfs S21_ b
04.22/16 S22
i1b:100127.1
03.22/16

STOR_23.yml 8073 i3b : 100 1. ictad22a06. beegfs_S23_ &
~127.103.23 s24
/16 idb :
100 ~ 128.104
23/16

STOR_24.yml 8083 i4b : 100 1. ictad22a06. beegfs S23 b
~ 128.104.24/ s24
16i3b :
100 ~ 127.103
.24/16

ZEBeeGFS

SEREEELER - FERT - ASELSRTLETFOREFMR - LREERAGBE

FEE' Et:.o

100

iﬁ’*ﬁﬁﬁlﬂfﬁﬁ_ﬂ?ﬂkﬁ HEHFMP - BEHNERNARMS « ERHEAREMESHUEIE - AnsibleA]:E
G K MAE ~ U SEERANKEFMAERAS (FIM : FEREH - TENRIERR) o EFH
éuﬂ FH2RBM TAnsibley X& "AfE" o

AREESEESEMABMERANTAnsibleEE 5 E - FIt « BEHEFMEEREADBIEEENetAPP
E&%Ansible 27 WEFHIZEAE -

@ Al » #fEBeeGFSEVREMEREE IR (WEMERERL) - FRIFRERNNMRRERTE
ARENERES ~ LURESTE fE R B ENRG S SR 3 (P IRy 38 AL BU(E (I B o

1. I3 Tplaybook * ymly 1% « HPEE !

# 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.
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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'] !=
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."

0
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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.
import role:
name: beegfs ha 7 2

@ 75 & %%IE Tpre_tesss) ~ MABR:RIEZENEL LB R EEPython 3 ~ WG &R
BIAnsibletZit BB R EITIE ©

2. BIREFEIIEBeeGFSH « 55#& MAnsible Playbook) &< BEZH /5 $HHESIEHECER o
HEBIEEZHITFAER pre_tessmentl ~ REBEERBEE R EBeeGFSZ AR NERE R o

HITTIIMS  AESEEEKE (FSRLTHE)

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

RRIREHNBRARNEE « Z&FH XA 28KRERTEXRNXAHE (5) ~ LUENRE

THTITRENTMYE o (TN « 520 "Ansible PerformanceiBic § #2175
(D FHEIT) BRAERTEUAIRAnsibleiZHIERY ] ARIEEIESES o Lifl20E#FIRER B4

fACPU (Intel (R) Xeon (R) Gold 6146 CPU @ 3.20GHz) HIEE#RAnsibleiZ4|Ei2E Fih

7 o

REPEIREM Ansible?ZH &L FBee GFSIEZEME IRENRE 2 MRV IBEME ~ SRERMAIEEHBAARE o

ZEBeeGFSH P i
TN BT EFEBeeGFSIERRARIMEM T (FIUNEBRHGPURIR) LEZEEKREK

U La\

EBeeGFSHF IR c EEEI{EF ,.;'t__U«/(T@EﬁAns,lbleﬂ]BeeGFS,\A

1. MBEEE - :BFUAnsibleITHIEIZLR E EZESSH ~ TG HEE 2BeeGFSA PRI EE I :

I'sh-copy -id <user>@<hostname_or_ip>']

2. 7 Thost_vars/] T -~ Z&{EBeeGFSHAIHEI—E%A yml WIEE s EHEETIIAR « TEFER
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BEXFHEABESTIRIBAERSN

# 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>0
address: <IP>/<SUBNET MASK>

B4 ~ S1E/AA HEL AR EMEInfinBand/ E « FEEEIPoIBTERE—(E - MR
()  E5tSEBeeCFSIRBERIHIT EMAEHIE  fFBREZRE—ENE -
# 1100127.11 < #£0%F/100 ~ 127.99.255 ~ 5—1{E7£100 ~ 128.1 ° 0FI100 ~ 128 © 99.255

3. BEILEHEZ Tclient_inventory.yml) ~ ABIEIEIRIEA Y28 :

# 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.

(D AN FREFEHS o B Ansible Vault (528189 TAnsibles X)) " Ansible
VaultZAE") BRI THZHREFMEER TAsk (FBIUFEER)) 1 EE-

4. 7£ Tclient_inventory.yml) #£ZE9 « 7£ lbeegfs clients) B¥4HFH A FERE 2BeeGFSA B IRV T
A BIETE I EBeeGFSH P itz UMEARFR R AVE (R EL AR RS o
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children:
# Ansible group representing all BeeGFS clients:
beegfs clients:
hosts:
ictad21h01:
ictad21h02:
ictad21h03:
ictad21h04:
ictad21h05:
ictad21h06:
ictad21h07:
ictad21h08:
ictad21h09:
ictad21hlO0:
vars:
# OPTION 1: If you’re using the Mellanox 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.

fEAMellanox OFEDERBNFZTURF ~ :BMEE beegfs client_ofed_include path) 35M7EH
() Rlin@#HER EEOSRE - IBHEHEN - A2BHBeeGFSXHE 'ROVMAZE

"o

5. 7£ Tclient_inventory.yml 12+ ~ 7| HEEREEEAISTAIEE Tvars) [KEHIBeeGFSIEERARLR ©
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beegfs client mounts:
- sysMgmtdHost: 100.127.101.0 # Primary IP of the BeeGFS
management service.

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

connMaxInternodeNum: 128 # BeeGFS Client Default: 12

# Allocates the number of buffers for transferring IO.
connRDMABufNum: 36 # BeeGFS Client Default: 70

# Size of each allocated RDMA buffer

connRDMABufSize: 65536 # BeeGFS Client Default: 8192

# Required when using the BeeGFS client with the shared-

disk HA solution.

default “sync”

role for full

# This does require BeeGFS targets be mounted in the
mode.

# See the documentation included with the BeeGFS client
details.

sysSessionChecksEnabled: false

Mbeegfs_client_configy RNRERIFHNERE - MHEMAEEENTEME « 52
@ Fnetapp_eseries.beegfs & Ibeegfs client) AEBEMIIINH - EEIEERZES
{EBeeGFSIER AR DR L[] —(EBeeGFSIER R AMIFAAER o

6. EITHRY lclient_playbook .yml) HE3E ~ SABIBA TR :

# BeeGFS client playbook.
- hosts: beegfs clients

any errors fatal: true

gather facts: true

collections:

- netapp eseries.beegfs

- netapp eseries.host

tasks:

- name: Ensure IPoIB is configured

import role:

name:

ipoib

- name: Verify the BeeGFS clients are configured.

import role:

name: beegfs client
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@ MREEEFEENIPoIBNE _ EZEMNERIB/RDMARRSERNFNRENIP - sARBRE
A NetApp_Eseries.host] E£5%1 lPolB) A

7. EEREREBRFIREFIMount BeeGFS ~ BT RIS < !
ansible-playbook -i client inventory.yml client playbook.yml

8. £ BeeGFSIERAMBNEXEXEIRIZEZ AT ~ I 47 BZEEAEMARIE « REBHIT beegfs-fs-
fs-checksfs] ~ LAFE{RFAA ENBLESPIEEAR « MEARZIRE(E(AIRRE o

RERERERERREUI
TeI R ERSNEESRAY - FHEZEEEREREER (10EERHR) &

%*ﬁkﬁ%%ﬁ&ﬁﬂ%*E%@%ﬁ%ﬁﬂ%%%ﬁi%%@ﬁﬂ@%%%&@%
2t o

NetApp(£# ¥ &% 10{E&FAIEBeeGFS HARE « FEZRNAIRBETEBILRFIFIERZRE - 2
i * BeeGFSIERRAMRNT/IRTEBIB10MEETR, « MNetAppETENetAppAIBeeGFSIRERF EHMALLE E -

BREEZEHAZRSE - HPESSEERARTHN—SMOZERR « LRI LURIIETTE(EBeeGFSIERAM
EERHAR SR N MEZWERS - FULFEAF « FRITTIEE -

* B ARKREMHARERNAnsibleETE « AR BIRRTEHMEBIERT o HRM - ESEERINE
£ Tha_cluster.ymll 89 Tbeegfs ha_mgmtd 7% B4 ip) E#I5ME—{EBeeGFSERIRFFHIIP o

* BEMHAREMEER—ESRE AR « AT FIFIE !

° BeeGFSHiRSIDEM—HY °

° Bl Tgroup vars] THUEMEMRFFHENIEZELTE « EAIARETRHEH—H -

° BeeGFSH FimflABREIPAIUTEFA B R E Z 2 —H

° F—(EE ZBeeGFSEERBHHAREIEERIT « AEFEASBHENHMELE o
* AR BB REIREER D REESEHARENETR

ERE—ERSEIRERTRES S ERENFABRIER « JiEEEBeeGFS HAABNMMRERERE
RENERRESE—EREERE -

@ FEERUMNHAREZ R - FRERSEHARERTELEZERNR - TFZHERT  BERE
ERARICHEZER - ERZERE - —BHARRESERIRTHNEEERRRE/HARE -

ERMETFERNBEERICER DL

EEEE _ZERRESEREFNERNFRENERRER - F2RATx -

T&RIZHSEBeeGFSHE B KIS #EFEIZM Eseria_storagel#FZFthAEAE ] & « EAMIEE A/ N\WEER
Lt :

62



BRI AN R~F

1.92TB 18
3.84TB 21.5
7.68TB 22.5%
15.3TB 24

@ LitsFaNERR a2 EERBIREEIRN « IARFER LA/ NE0.25% ~ LAER1%HYf#
FERMDEAEEERR

EERMBINEHENELE(E « FF20 "TR-4800:[{1EFA | BEFESSDIMRENBEERLLE"

REEEREEHR

R4EBeeGF SR A EEPEISMIAS M E LIFEH T RIEFLEES - BERESEE
BRHER « ERRILRY | HEBRERER ©

I
P23
HNAB2REEIR « EF6001EHIZSEE IR AEF3003EH83 « FEITHI29Z 8 Cascade HICLUEITSASIET ©
SEE RSP e A R/ D EEMINVMe SSD ~ B BeeGFSHEB RHEIZRME MR MIINEIIETTAL
& « EEENL-SAS HDD A BeeGFSEHTRHLIER o

MEREHHEH &R HEBREFRIFTAE o
MR E

IEBPeeGFSEF'ﬁlﬁﬁﬂﬂﬁ%ﬁ?ﬁﬁE’\J%@E%Eﬁ%ﬁfzi‘%ngﬁlNVMe SSD - ELERLRIR RN B TE RS R IMAIBIEIE

I
R
ARBEREERRENANA R SERFRESECH 1 E7EOEMEREIRTTSZIR

MREREEHRTTIEBRERAR « "S5 2RIEF300MBR G
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