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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.
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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

0| 20|02 E Soh 2f 2|20 CHel BeeGFS MH|A, HERT 8l AEE[X| 82 T !X Folg 5
UASLICH BeeGFS g2 o|2{ot QIHIER| RXE 7|Ho2 2t It 9l 28 5o 2ot 742 EAGLICE RtAlet
LHE2 Ct2 220 ANES HESHYAIL. "NetApp2 AnsibleS ALE510] BeeGFSO| Lt HA #=2
7t

Z} MH|A9| BeeGFS <At &l 2XIE C IDE I 0|ES 7|F2Z X502 M EILICE. [MatM
@ & O|E0| IR8l0f t= LMl Ansible 27 Atet 20| BeeGFS AMH|AE LIEtHL = 052

i 2F0| LIEHLH = BeeGFS AMH|A SEN Dot HS 2 ZLIOF BLICE o€ S0, meta_01 X
stor 012 &{2%|X|2t metadata_01 & meta_012 S{12E|X| &&L|CH

D A E HERLC
NetApp £F40] BeeGFSE 715g W= ZH Al X[HS MEHAL.

BZE 7o

MH™

Ansible QIHIEZ| AU S SN OZ XTSI MMS M= CHS BEE A2 HEMA AN LIE2 2
HZSHHAIL "Ansible QIHIEZ|E RHMBL|CHE S&lgtL|Cl.

*OY LE SAE 0|52 3 HTHo O 2 =X7F QL HEH| O &2 <A} U= = AMUiZE HE ot
K| ™G ELICHHO1-HN).

o€ 50, 0|2 X|H %! [location][row][rack]hN’'2 'ictad22h0 1’2 Z&L|Ct.

25


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/
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/

o 7}
21

i

==

rr

242t IR SAE 0|22 J17 £ o AER|K| HES R THELICL

AE2|X] 0{2]|0] O|F2 Ansible QIHIEE|Q| UREZ TH| E5 AE2|X| A|A-S LIEI = O AFEELICE
AE2X[ BB O|F2 tA1EH§ HS(A01-AN)Z X|HE|0{0F StH, HE HEE2{S SAE 0|2 ¢l BE
A A TR E LT,

= ,"ictad22a01"0|2}H= E8 L E= AHIM O 2 "ictad22a01-a"2} "ictad22a01-b"Q} ZH0| 2t HAEZ 20|
CHoH ;uua SAE 0|22 7Ha 4 X2 Ansible K0 "ictad22a01"0|24 T EHLILH,

c Y Y SE U MY B =8 Lo S s X MAIE SROMH, 2ol MZ AF6 AN F ot
LERE Qo AN F =28 = HrEZ Of20]| /UESLIC

E S0 A Hi LT S =0 A 11}°' E HO1 R HO2= 25 =8 = A01 & A0201 21 HZELICE 2/0] A
=

Ol= 2 AQIX| Moo= HAL|= #[0|22 20| $|_+_§P3PI'_ =H S ES thEststy| 9ot
Holst= AYLIC 2 oY EXIZ 210l 0]1Zd0| S E|X| &= HO|H *1|E19| B2, U ofzf
HEH O] 31%5.=.'L|Ef.

g

InfiniBand AEZ|X| HEY 3 FA

2t M L E9| InfiniBand TE & At 8 =% oo 2E AZESH= o AFEELICE '—Hinl Het2 |nfiniBand
AQX|of| HEEH BeeGFS aﬂfol E-Mt HZ0| AF2ELICt BeeGFS 2210|ME 3l HHO| AF2E|= IPoIB
MBUlol 37|E ZHE ] OME[= HRE/GPU 22{AH U BeeGFS IHY A|AH! &hxbg T12{dl{of 2L|CtH HE IP
H|E HO{LIO ot= 32, T 2 E52| Zt 2T MER2 IRet JEUIZ JHX|H Z210|HE-MH HEZ0| AH8E[=
MBUlnt S5E|X| g4=C H: Hoj| RelsHMAL.

LS

U SF U oY 8 28 LE= gy A 20| L3 BO| IPE AEELIC

@ gl 2 X" HA= ChE 722 WELICH Al i SEI2 g4 240|HL ®0|H, 0= ot =7}
= 20IX| OtL|H &4QIX|0f| 2} CHEL|C}.

o e IBZE IPFAQLICH EELE IBZE 25 IP 7t P
=4(h1) i1a 192.168.1.10 Z4(C1) 2A 192.168.1.100 192.168.1.101
22(h1) i2a 192.168.3.10 =4(C1) 2A 192.168.3.100 192.168.3.101
=4(h1) i3a 192.168.5.10 4(C2) 2A 192.168.5.100 192.168.5.101
=2(h1) i4a 192.168.7.10 ®24(C2) 2A 192.168.7.100 192.168.7.101
w2 (H2) i1a 192.168.2.10 =4(C1) 2B 192.168.2.100 192.168.2.101
w2 (H2) i2a 192.168.4.10 =4(C1) 2B 192.168.4.100 192.168.4.101
B4 (H2) i3a 192.168.6.10 &4(C2) 2B 192.168.6.100 192.168.6.101
&2 (H2) i4a 192.168.8.10 %4(C2) 2B 192.168.8.100 192.168.8.101

26



BeeGFS 220|HE-AH IPolB =24 X|&E HA(MEU 27H)

BeeGFS Z2I0|HEZ}l 5 71| InfiniBand ZEE ALY £ JULE St2H 2t MEUIO|A 7|2 IPE M=l BeeGFS
MH MH|AQ| HHIS AL2EI0] IPoIB MEL! £ JH7t ZRBL|Ct 0|2 E8l 22I0|HE I} £ 749| InfiniBand EES

AtESHO] o A|AHIof st 0| Set 8l M2|EE Stiste + ASLICH

Zt Y L E0j| M 042 BeeGFS AMH| MH|A (22|, HIEIH|O|E] EE= AER|X|)E MHSLICE 2F MH|AT}CHE Th
TEZ SYNOoZ HYUQHE = U E 2t MH|ADICE DRSHIP FAIE FEEH O] FA= F LE 20| XAIREA
2 £ JASLICHLIFEIAE 8.

B4 ARE OLIXIE 0] 7 HH0IA Olef3t 10| kS 1PolB A=Y Be17t A F0l HOR Jhsint oig
FAS M2t BEE =4 X HAIS Holghct

© £ M SEI2 Y L E InfiniBand ZEJF 20Q1X| EE= ®QUX|of et g4t 240 AHLE B4 LT

* BeeGFS 2Z{AH IP= &4 xxxQLICH 127.100.yyy = xxx.128.100.yyy.
CHY L OS 2t2|0l| AF8 == B H[0|A 20| AR AHE s W S7[SHE 2et CorosyncOil A

@ Z7t QIE{HO|AE A 4= USLICEH matA B QIEH| 0| AT} & MR T x17q| SAETL
C2E|X| of&LCt.

* BeeGFS Management AH|A = ZHAF xxx.yyy.101.0 EEE xxx.yyy.102.0 & IL|C}.

* BeeGFS HIEIH|O|E| MH|AE B4 xxx.yyy.101.zzz EE& xxx.yyy.102.zzzL|C},

* BeeGFS AEZ|X| AH|A= g4t xxx.yyy.103.zzz EE= xxx.yyy.103.zzzE NS EL|CE.

* 100.xxx.1.1 ~ 100.xxx.99.255 He|2| FAE= IHEOZ Of|2AE|0] QJELICE.

MEU A: 100.127.0.0/16
Cl2 BOl= ME4 A:100.127.0.0/162] H| 7} LIt AU&LICE

=2x InfiniBand ZEQJL|C} IP =4 = He Lot

BeeGFS 2 AH IPQIL|C} i1b 100.127.100.1-100.127.100.255
BeeGFS 22| i1b 100.127.101.0

BeeGFS H|E}F|O|E i1b £+ i3b 100.127.101.1 - 100.127.101.255
BeeGFS AEZ|X| i1b L= i3b 100.127.103.1 - 100.127.103.255
BeeGFS 22i0|AE (SEto|HEo| mat CHE) 100.127.1.1 - 100.127.99.255

MEul B: 100.128.0.0/16
CHS HOl= ME4 B:100.128.0.0/162] |7t LIt JA&LICE.

=25 InfiniBand LEQL|C} IP A EE= HelL|C

BeeGFS 22| AH IPQIL|C} i4b 100.128.100.1-100.128.100.255
BeeGFS 2| i2b 100.128.102.0

BeeGFS H|EIC| O E i2b EE= i4b 100.128.102.1-100.128.102.255
BeeGFS AEZ|X| i2b [E= i4b 100.128.104.1 - 100.128.104.255

27



=25 InfiniBand ZEQ!L|C} IP &4 L= HRUL|CE

BeeGFS 22/0|HE (20| E0| w2t ) 100.128.1.1-100.128.99.255
7l G2l0l| = 2= 1P7} O] NetApp HS OF7[HIX 0| ALEE|= 242 OFgLICh. ot IP FAS A
@ SeErsiol URE 1P F4 KIE HAS ARSI0] TH AIAEIS H| SEE 2 9l WS w0l EUC
O] A7|0t0| M= BeeGFS Tt == 5! MH|A D7} & LT IP 9|0 L] i SEap LX|etLCt.
Lot 2L T A|ARS 25570 L& = MH|A 0|40 2 2Hatg 4= U&LICH

SIEQN 75

2t 714 /4= HDR(200GB) InfiniBand #|0|E2 AIE3I & =5 =0 2 HZE A5
x86 T == 2742 T4 gLt

2} 74 240 BeeGFS It =71 27 ZRE|0| JCEZ WU LH S2{AE| HHS dFEHoI2H

@ A4 2719 M QA7 HRELICh 2L E 5‘31*512 T & AR LR ALE| 20 M= E3H2
YU 7} lsHR| A= 0O -of| Mieto| UELICH 2= SHAETI HRTt 22 0| 35 FXtof|
TotE|X| X2 3Kt C|HFO| A E Tiebreaker= %?:,*9.:.* £ QEL|CH

M2 AIFOHN| o4 B, TS EI|= BeeGFS HIE|O|E] B! AE2|X| AH|A Ei AER|X| AHIAGH Aots o
AFSE|=X| Of ot 2H2{0] 2R{AEO| 2t 1A QA0 ol SYBILICH
g

1. InfiniBand Z=0|A| PCle 4.0 ConnectX-6 0|5 ZE SAE xi'd O{HE{(HCA) 4702 2} BeeGFS Y LEE
TM5t PCle €2 2, 3, 5 % 60 AX[gHL|CE.

2. 0|Z ZE 200GB ZAE QIE{H|0|A FIE(HIC)Z 2 BeeGFS £2 L EE 7M1 T AEZ|X| AEEEZ] ZH2toj|
HICE dX[gL|Ct.

T 7H2| BeeGFS It =7t BeeGFS £ & 90| AEE 7 245 20| EX[stHAQ. CHE O22
BeeGFS 2T =0 CHel SHHE StE 0] 742 B0 FLICH=H )-

(D) 232 Aol st 2 33 IK P42 YHHO S B PSUS ASoF BLICY,

rlo

3. L%t AL 2 BeeGFS 22 50| E20[EHE MX|gL|Ct

g =52 Mﬂﬁf@l BeeGFS H|EtH|O[E 3 AEZ|X| MH|AE A 2t0|E E H|EIH|O[E
0| ArEdts < ofal agla 20| 718 HHZE =202 SR

£ 748 22 7oA =202 AS 2Tt 2t MAKXIX] g2
12-230| Set =2 =2{0[EIt MAT =X %L MEAIL.

H50] 452 9o 22 0-11 %

4. It 5l =5 =0 ﬂIOIEE E’éﬁratﬂ 1m InfiniBand HDR 200GB %|& & 12| #|0|22 AH25}0] of2H

28



() O €Y ESel st An eEa ey 2 2 2t SuY P2 HI0k oo
Y 94 70| BE ENS HEYT A9IXIE S o|ZofFLICt

5. 2m(=E£ ME$H Z0]) InfiniBand HDR 200GB 21 & HZ 12| #H0|22 AtEst0] 2t Ot L =9| LHHX|
InfiniBand ZEE AEZ|X| Y EI0| ALEE InfiniBand 22|X|0f| #|0|=2E AZATLICE.

AHg &2 &= InfiniBand 22|X|7} = 2 CHS JE0M SMO= 21X EAEl ZES M2 CHE A9X|0f
AolE= & 6.:.”—I Ct.

P AS =St Ao|2 HZ X|Xlof| mat X7t 1M QAE x2S |C}

() ool 72 4 s & 74 94 2 2 AIEC| AL THs? &2 9 W2tof ufet chE L,

Chso] AZES0] T4 KRl NetAppdlM HZ3Hs Ansible Z2iMS A2}
RHSSHE|X|H, 2F B9 BMC(HIO|ABE 22| ZES 20N HIENZS TA6tn 2
AES2|o| 22| ZES 2 4eHof Bk,

ZSEl Lenovo SR665 IHY L= E2| HEZAS TASHE &He S HESHIAIR "Lenovo ThinkSystem A",

HHI* T2 MMt E 5t= H|o|AEE 2| AEER{(BMC)= LYot AH SHZ0]| LHEE|0f
@ G HH 7 DKXI=|0] UKX| SEAHLE MM AT 2= '.: A0 dE AMAE I1|:'-3a & %‘E EHcl“‘.QI
J_+E| 7|50| 2lHt 0|2 QLI 22YUK|= ALtM oz 198 Haltlo 2 0| 7|52 O
I.

oHdd

o€ 0, Lenovo SR6650 A BMC= _Lenovo XClarity Controller(XCC)_ Ef_' e

2. X M=

oo

mjo

ol Al L™ AFHE AL

UEFI 4%(0|5 2| BIOS)S ALB3I7LE 22 BMCOIM HIZ5t= Redfish APIZ ALSBHO] AlAS] MES
THBLICH AIAH S92 T2 o2 AFZEIE A 2Ho| of2 ZapLct,

2
[}
M
=

€l Lenovo SR665 It = =0f Chist A| AR AHS 5= SEH2 S HERSIHAL "5 ?Ioh AAE
= ZEYLIC.

0% Ol

3. Red Hat 8.42 x5l 1 Ansible M| l=E2| SSH HZAS TsHst0] 2 HKE a|ste O ARE= SAE
0|21 HEQA ZES MEILIC

X2 InfiniBand ZEO0| IPE #M5IX| OMMAIL.

@ AL RPE[X[= X2 0|22 MMPoM= 2AE O|F0| &AMz Heo PUH74"._| Aoz
LSO h1-hn) 24 S AEQL M4 HD O] SAE|M 2t=0l0f St RS EZFILICEH

—

29


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/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html
https://docs.netapp.com/ko-kr/beegfs/second-gen/beegfs-deploy-file-node-tuning.html

4. RedHat NEHAZTZIM 2E|XIE AIR6I0 2 Al Red Hat 2| ZX|E2|0f|M T T{F|X| MX|E § 81 K& =

Red Hat HZ('Ssubscription-manager release-set=8.4"\2 £ YH|0|EE I1IPJOPE1E ANABIE SESHD
7HUBILICE REMISH LHE2 2 EESHMAIQ "RHEL A|AHIZ SE6t1 7teist= 2 8l "0 0| E H|Bh Ehr

— o= O oH|e .

5. N7t HE fldh Bt i7|X|7t ZetE Red Hat 2| ZX|E2[E EdotelL|Ct

subscription-manager repo-override --repo=rhel-8-for-x86 64
-highavailability-rpms --add=enabled:1
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sudo dnf install python3.9 -y
sudo dnf install python39-pip
sudo dnf install sshpass
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sudo 1In -sf /usr/bin/python3.9 /usr/bin/python3
sudo 1n -sf /usr/bin/python3 /usr/bin/python

3. NetApp BeeGFS ZaMoj| 223t Python IH7|X|E M X[EfL|CE.

python3 -m pip install ansible cryptography netaddr

(D X[ | = Ansible HM 1 2Lt BE Python IH7|X|E A X|52{H BeeGFS Z & M| Readme
oA g EXSHA|IR. X|El= HE2 o= LIt UAELICH" 7 |= QAR

4. 2HIE HHE2| Ansible & PythonO| A X|=|0] Q=X SQISHAIL.

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. Git EE& BitBucketlt Z2 AA H[0| A|AEIN| BeeGFS &S AHSH= O] AF2E|= Ansible QIHIEZ|E K&t
CtS GnE MX|st0o] Ol2{st A|ARIDt A XEEBELCE,

sudo dnf install git -y

6. 25 9l= SSHE MASIL|C}. 0]= Ansiblet| A Ansible M0 =E2| &2 BeeGFS I} L =0f HAAT 4 Ql=
7HE 2|2 SHlL|Ct.

. st AL Ansible ZIEE =0 M ssh-keygenS AF2st0] 27l 7| WS MMEHL|CE

a
b. ssh-copy-id <ip_or_hostname>'g2 AFE23t0] Zf It - =0f Lo 2= gl= SSHE HAELICH
25 L0 2= gl= SSHE * AX6HXA| OHYA|2. O] A2 XY= AL HRSHK| Sb&LICE
7. Ansible GalaxyE AF26t0q 0f] LIZ 2l BeeGFS ZaM HE S MX|EILICt "7 |& QFAFS.

0| AX|0j= NetApp SANtricity AZEQ|0] 3! SAE Hal| M} Z+2 X7} Ansible 40| ZsHEIL|CE,
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ansible-galaxy collection install netapp eseries.beegfs:==3.0.1
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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: 100.128.100. <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

BeeGFS S AHE 0|0] &%t 22, NVMe/IBO| AL == S2{AH IP I IPE Z&5H0]
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dlo

2. 'host_vars/'0f| Al '<HOSTNAME>.ymI'0|2}= 0| §2| Z BeeGFS £5 - =0f| CHet mtUS Mot Cf
Ligoz mMaL|ct.

a0l WAR BLES AE2|X| B 0| Z0f| Ch3 LISS Ui ) S3] Zofsfof hLict.

2} S5 =E0f ool stLtol oS Wystn £ HEER] F oLt "<management_ip>"E X|FgfLIC
(LEHOZ A).

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 Db:

- 192.168.3.101
- 192.168.4.101
- 192.168.3.100

- 192.168.4.100
# For even numbered block nodes (i.e., a02, a04, ..):
eseries controller nvme ib port:
controller a:

- 192.168.5.101
- 192.168.6.101
- 192.168.5.100
- 192.168.6.100
controller Db:
- 192.168.7.101
- 192.168.8.101
- 192.168.7.100
- 192.168.8.100

3t 2E M 8l S5 = E0i| MEE|0{of 3t= B E FolRLICH
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group_vars/all.ym| It S Oh5L|CH

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"

4TH: 2E ot 20| HE8Y 743 Yot

oY 29| S] A2 ha_cluster2t= JE0| M| LICE O] MMo| THA|0| A= group_vars/ha_cluster.yml It 0f|
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THA|
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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: 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"

ES| Z2EHM StAME A4S E Ut HIAEZ XESHX| O A| 2. CHA Ansible VaultE

@ AMESHUAIL(EZ "Ansible VaultZ2 ZHI X 2fSo}") L= '--Ask-when-pass' 42 MEHBHL |-
'Ansible_ssh_user’7} 0]0] 'root' Q! & AnablI|t|es_BAREY_PASSWORDE *.JE—H.’E*.QE e

% QgL

T M-
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BeeGFS 22| 2|24 JF0 choh et Zdah LX|sHOF BfL|Ct.
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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
name.

beegfs ha cluster username: hacluster # BeeGFS
username.

beegfs ha cluster password: hapassword # BeeGFS

username's password.
beegfs ha cluster password sha5l2 salt: randomSalt # BeeGFS

username's password salt.

HA cluster

HA cluster

HA cluster

HA cluster

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
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.S%N" #%H:3M

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
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-configuring-and-managing-high-availability-clusters
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-configuring-and-managing-high-availability-clusters
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-configuring-and-managing-high-availability-clusters
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-configuring-and-managing-high-availability-clusters

o

pcmk_host_map 5= pemk_host_list0fl X| & El '<HOSTNAME>'2 (=) Ansible QIHIEZ|S| SAE 0|E1t
U X|sH{OF ZL|Ct.

E35| G 2tF0M= HA 210| BeeGFS 22 AHE AAHE £~ QIELICE Ol= T2 S5 C|HIO|ALL Z2
2|AA ZHM0| ZeHEl BeeGFS MH|ATE ZH|Z QIoH YR E m IhY A[AR &4 E= J|Ef HEZERISHK|

U7ILE Ol 7| K| 2 SEOZ O|0E 4= U= 0] =E0] 25t SA| HM|A 0| UMSHK| FEF ot7| 2ot
ZiQiL|Ct HA S H|ZM5l6l0F 5t AL BeeGFS HA H&to| A|Zf 70| =9 YUt #E & XS0
ha_cluster_crm_config_options ["'STONITH -enabled"]"S false 2 A& stL|LC}.

A2 7t 3t L E el HA 2K 7 of2] 7 QO BeeGFS HA 9&t2 Red Hat HA I§ 7| X| 2| ZX| E2|0]| A
A2 7tsst HIA 0| MES e 4= QELICEH 7ttt 22 2T Mol 23 EX|(UPS) EE= 24 B
EX[(rPDU)E Sofl Zt55t= HA OO|HMEE AF2EL|CE BMC(HIO|AEE 22| ZAEE2{) L= MO
LHEE JEF BAIS 23 HX|et 22 LS HA 0| HET EX ZHo| AILt2| 20 M Fence QM| SESHA
o2 4= Q7| Lj2 LY.

### 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 “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/8/html/configuring and managing high avai
lability clusters/assembly configuring-fencing-configuring-and-
managing-high-availability-clusters.

4. Linux OSOIM HEE= 5 2F2 dogLIch
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LHXO = H5 07 tHp0f O 7|2 A2 tHiEES AR &Kt MEfX o= B3 %t¢] 25t0] Ciet 7|2
HEE HEY = USLICL M2t O|2{eh HE AFS2 BeeGFS G0 ZE|X|T 7| 2X o2 HFE|0 /UK
UODZ AR Y A|ARO| M EE T CHAH & 2= ASFLICE,
ds 2FS 25t E L2 X HSHHAIL.

### Performance Configuration:

beegfs ha enable performance tuning: True
(ME4 Ate) ERof| w2t Linux OSHIM d5 = i HeE =8Y &= JASLICHL
Y A= A8 7tsT TiY 07 Ha0 K| £ 2 0| M BeeGFS HA el M5 Z=H 7|23 MHS
XS R "E-Series BeeGFS GitHub AO|E". O] IS FHAH| U= B =E E= 08 20| it

'host_vars' IFLOf| T3l 7| 22tS YA 5= ASLICH

- 2B ot £ 7Hofl Al 200GB/HDR €A E 51 26t2H Mellanox Open Fabrics Enterprise

Distribution(MLNX_OFED)2| OpenSM(Open Subnet Manager) I17|X|E AF2SHMA|Q. (B2 TX|E0l
OpenSM If7|X| = st 7ta3} 7|52 X[ASHK| 4ELICL) Ansible2 AFESHY 15E &2 X2 HK
BeeGFS H&S Mast= O AL E|= Ansible MO =0 ¥Ist= I§7|X[E CHR2EZE6H0F gHL|Ct.
a. ZYO|L} Ytz =FE AHESI0 Mellanox & AO|EQ| 7= Q7 AFE MlM0f| LFZEl OpenSM H T 2|
I§7|X| £ "packages/" CIHEZ|2 Ct2EESL|CE O|E &H CI31 Z2&LICH

curl -o packages/opensm-1ibs-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. group_vars/ha_cluster.yml0i| C}S Ii2t0|EE L2ATIL|CHE RO w2t THF|X] =H).


https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_2/defaults/main.yml
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_2/defaults/main.yml
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_2/defaults/main.yml

### 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"

7. =2|H InfiniBand ZE AHXS 7|2 PCle C|HIO| A0 Y2tE|H| DS 'udev' #AIE FHELICL
udev T1%l2 BeeGFS It = EZ MEE|= 2t M Z2HF2| PCle EEZX|0]| 1 FH0f &Lt

e o = =0f o3l Ch= 242 AFS LI



### 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. (MEH ALE) HIEH|O|E] CHA MEY 212[FS C|o|ERHLCY.

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

A3 HAEO M= YN oz ds HiX|0rd 0| BAE IU0| 2= BeeGFS AE2|X| &0
DEA SMEEE 5HT| 3l "2HE 2810 AEE[J[SLICHHKIOHE S 2T RMEE LHE=2

@ BeeGFS AO|E & X) “BeeGFS AAES HIX[ oL CEE S22 Ch X 2ol M
AHEoHHE H2 M| 0| =2 oo SHHL HEHA HAE £ %!%'—IEF 712 2Ee g
US ABo7|B S1H AL Thstt B E Y-S E8%t= SA| R+ 452 H3d= A=
LIEFH & LI

rot

5T

%

5 5 =0 tist 4 S FolgLIct

=28 LEo| I 7 7142 eseries_storage_systemsz2t= IE0| HO|E|0f QELICE 0] MMl tHA|0| A =
group_vars/eseries_storage_systems.yml| IF20j| ZEE|0{0F SH= LS ZHABHLICE

ChA
1. Ansible HZE 2EZZ MFst1 A|AH A4S E HS5HH SSL °|"*1E stolsliof sh=X| R E X|FgL|Ct.
(YEHHOZ Ansible2 SSHE AF26H0{ 22| EAEOH HASIX|2H, 28 L E2 M2E|= NetApp E-Series
AEB|X| A|AHIO] AR IES EAM0| REST APISE AF2EL|CH) It o1 Q|of TS It ct.

### 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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https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html
https://doc.beegfs.io/latest/advanced_topics/benchmark.html

(D AT E Yot HAER LIFSH= A2 HEE K| EELICL Ansible Z2EE AME38HAHLL - Extra-
VAR'Z At230] Ansible2 A &liEt Il 'eseries_system_password S M3 SHMA|L.

2. 2|Xo| Y52 HFBI| I8l ol 25 L =0fl ool LIZE TS ZXIPLICH Y [= QAR

Ol SHE MU S CHREEBILICH "NetApp Support AFO|E", 592 20| E5H7LE Ansible |0 =E2|
'packages/' C|HE2|0f| =7t CHS, AnsibleS A0 @1 12{|0| =52{™ "eseries_storage_systems.yml"0f|
CtS o7 HAE Qs |}

T =2 -dd

# Firmware, NVSRAM, and Drive Firmware (modify the filenames as needed) :
eseries firmware firmware: "packages/RCB 11.70.2 6000 61bl1131d.dlp"
eseries firmware nvsram: "packages/N6000-872834-D06.dlp"

3. 0| M Block = =0f| Xl E2t0|=20]| AFRE £ U= X4l E2I0|E HYYO{E CHREESH0] MX[ELICH "NetApp
Support AIO|E". 502 ¢ 72||0| =5t7{Lt Ansible M0 '==9| '‘packages/' C|Z E2|0f| Z=7t5t CHS,
Ansible2 A238t0] @1 12|0| =38}2{™ "eseries_storage_systems.yml"0f| CtS 07 S 2dstL|Ct,

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

eseries drive firmware upgrade drives online: true

eseries_drive_firmware_upgrade_drives_online2 "false"2 AXNstH ¢112{|0|= £ L7t
WX X2 BeeGFS7t EE|7| Tollz A &~ QELICE ol HE2 88 T2 QF[E

(D 2X|5H7| 28 Faz0|= Mo =2to| =] CHet 2= /0 SXISHEE ot7| HEQLICE 2 &2
T-dst7| Hoj| 22l E2t0|E HHo] Ya0|=EE +ASt= A0] 65| WEX| 2 LS| X7t
LMSIX| U 4t 0] 22 "H'e 2 8Fdt= A0 ESLICL

4. M

o

fjo
o

X MototeiH 228 78S L3t 20| HE L L

or

# 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 X Mol 25 ZZH|MY 3 SES floh Ch= o7 48 XIFetLct.
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https://mysupport.netapp.com/site/products/all/details/eseries-santricityos/downloads-tab
https://mysupport.netapp.com/site/products/all/details/eseries-santricityos/downloads-tab
https://mysupport.netapp.com/site/products/all/details/eseries-santricityos/downloads-tab
https://mysupport.netapp.com/NOW/download/tools/diskfw_eseries/
https://mysupport.netapp.com/NOW/download/tools/diskfw_eseries/
https://mysupport.netapp.com/NOW/download/tools/diskfw_eseries/
https://mysupport.netapp.com/NOW/download/tools/diskfw_eseries/

# 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"

'eseries storage pool_usable_drives’0l| X|MEl Zt2 NetApp EF600 2 =02t 2| H
@ Eeto|E7L M 28 280 €2E= =ME HOogLICt ol 22 ¢l 2t 20l gt A==0|
sioll= =2to|E ko EE&HI 2AEILICE

BeeGFS 714 Q40| Ciot Ansible QIHIEER|E M olgfL|Ct

At Ansible QIHIEZ| 21X E HO|ot = BeeGFS I} A|AHIC
HolgtL|Ct.

2t 24 QA0 i3t 7Y

olz{et & X|H2 J'-'fEI HIEIH[O|E] B! AER|X| MH|AS Heot 7|2 718 42 P& Ot A|AH], HIEHHO|E
S AESX] MH|AS Eoots & H 1 @4, M W AE2|X] HE 79 42 O|F0T It A|ARS
T=otE HHEE EO1 S

O] EHAI0 M = M K| BeeGFS IHY A|AHIC| @7 A E SFSHTSE NetApp BeeGFS 4 RAE Fd5t=
APRSH 4 Qe DE o M T RIS Ho| 7| 98t AL}

O MMut =& MMof|AM Eeo w2t ZHESH + %* BeeGFS It A|ARIZ LIEIL = QIHIER|E

@ MASH|C}. §5|, AEZ|X| HES I I:|-|0H 2t 2E =0t L EE LIEHLH= Ansible SAE 0|23t
ot IP FA X|H AF|O0HE AHESH0] BeeGFS I L= 5! 22t0|HEQ| 4~0f SHA| =hatet &~
UEE hLC}.

1¢HA|: Ansible QIHIE 2| TS THEL|CH

ChA
1. M 'inventory.yml' ItY S OHE C}S, I"ROH [}2} 'eseries_storage_systems' Of2H0f| = SAEE CHA|SHO]
TE9 2 L EE LIEMHL|CE 0|22 host VAR/<filename>.yml0f| AF2E|= 0|21t L X|sHof BTt
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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:

Ch2 MMM = 2HAHOM A BeeGFS MH|AE LIEH = "ha_cluster” Of2H0f| Ansible &S F7t=
AHMSHL|C}.
ood

2G| 22|, HIEtHIO|E & AEE|X] 1 Q40 tist JIHER| S FERILICH

SSAH EE 7|2 74 220M A HY 714 24= HEIH|0|E 8! AEE2|X| Mu|AL} 8l7H BeeGFS 22| AH|AS
IZotoljof BfLICt.

ChA|
1. inventory.ymI®| A ha_cluster:Children OF2H0f| C}S OH7 H4-E 24T

# 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:
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stor 02:
hosts:
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:
stor 08:
hosts:
ictad22h02:
ictad22h01:

2. 'group_vars/mgmt.yml' ItY S MMst0 CHSS ZatefL|Ct

# 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 m6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 1
owning controller: A

3. group_vars/ OF2HO| A CIS HIZESIS ARSI META 082 Edf X+
Ofei EE &ZoI0] ZF AMH|A0| CHSE Xf2| EAIXL 22 =gL|ct

JE META 010 Cst mb

2tE Ot
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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>

=& 37|= = Al *EEIXI E(EE 180 IEH'.E ghe| 2 g2 XM ELICH SSD 2H

DT2H|INEZ ?Iol 24 20| o7 B2 A F= A0 ZSLICHAMIS LIE2 & X) "NetApp
@ EF600 020 £70"& S&IeL|Ct. AEZ|X| & 'begfs_ m1_m2_m5 m6'T 2| HH|AS s

E 89 1%= LLBLICE w2t AER|X] E9 D1|Ert1|0|E1 =20f| CisH 1.92TB = 3.84TB

CE2I0|HE ME2 [ Beegfs M1_m2_M5_M62| 22 0| 2t 21. 25§ XSt 7.65TB
C2lo|He| 32 0| g2 22.25=2 MHSt, 15.3TB EEfOIEQI 42 0| gf2 23.75=2 METILICE.
o IE 73 IP NUMAZY ESELE AEZX| E 29 HEEY
O|E&LICt
meta_01.yml 8015 i1b: 0 ictad22a01 Beegfs_ m1_ A
100.127.101. m2_m5_m6
1/16i2b:
100.128.102.
1/16
meta_02.yml 8025 i2b:100.128.1 0 ictad22a01 Beegfs m1_ B
02.2/16 m2_m5_m6
i1b:100.127.1
01.2/16
meta_03.yml 8035 i3b:100.127.1 1 ictad22a02 Beegfs m3_ A
01.3/16 M4_M7_M8
i4b:100.128.1
02.3/16


https://www.netapp.com/pdf.html?item=/media/17009-tr4800pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17009-tr4800pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17009-tr4800pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17009-tr4800pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17009-tr4800pdf.pdf
https://www.netapp.com/pdf.html?item=/media/17009-tr4800pdf.pdf

o
O[S LIt

meta_04.yml

meta_05.yml

meta_06.yml

meta_07.yml

META_08.&

8045

8055

8065

8075

8085

i4b:100.128.1
02.4/16
i3b:100.127.1
01.4/16

i1b:
100.127.101.
5/16i2b:
100.128.102.
5/16

i2b:100.128.1
02.6/16
i1b:100.127.1
01.6/16

i3b:100.127.1
01.7/16
i4b:100.128.1
02.7/16

i4b:100.128.1
02.8/16
i3b:100.127.1
01.8/16

NUMA &<

4. group_vars/ O2{{of| A Ct2 HIZEIS AE3I0] 'tor 08’2
OlH|S EZ5H0] 2t MH|AQ| Xt EA|){|-

ictad22a02

ictad22a01

ictad22a01

ictad22a02

ictad22a02

2% e,

AERR =

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
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# stor 0X - BeeGFS HA Storage Resource

Groupbeegfs ha beegfs storage conf resource group options:

connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 10

common volume configuration:

segment size kb: 512 volumes:

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

- size: 21.50
CONTROLLER>

owning controller:

owning controller: <OWNING

() stz s g Azl AREE AE2IX B o8 Z2H/HY HE"

IE = IP NUMA &4

TOR 01.C{ 8013 i1b: 0
| 100.127.103.
1/16i2b:
100.128.104.
1/16

STOR 02.¢ 8023 i2b:100.128.1 0
04.2/16
i1b:100.127.1
03.2/16

STOR 03.&¢ 8033 i3b:100.127.1 1
03.3/16
i4b:100.128.1
04.3/16

STOR_04.yml| 8043 i4b:100.128.1 1
04.4/16
i3b:100.127.1
03.4/16

48

=2 LC

ictad22a01

ictad22a01

ictad22a02

ictad22a02

AEEX 2

Beegfs s1 s
2

Beegfs s1_s
2

Beegfs S3_ S A

4

Beegfs S3 S B
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o
O[S LIt

STOR_05.2

STOR_06.CH
x|

STOR_07.&

STOR_08.2

8053

8063

8073

8083

i1b: 0
100.127.1083.
5/16 i2b:
100.128.104.
5/16

i2b:100.128.1 0
04.6/16
i1b:100.127.1
03.6/16

i3b:100.127.1 1
03.7/16
i4b:100.128.1
04.7 /16

i4b:100.128.1 1
04.8/16
i3b:100.127.1
03.8/16

3EHA|: HIEHCOIE] + AEE[X| 74 2400 it QHIER|S -l

CHE THAIO M= BeeGFS HIEHEO|E] + AE2|X| 74 &

EHA|

NUMA &<

ictad22a01

ictad22a01

ictad22a02

ictad22a02

1. 'inventory.yml'OllA 7| & A ofzfol| CtS mt2to|EE Y= BL|CH

meta 09:
hosts:
ictad22h03:
ictad22h04:
stor 09:
hosts:
ictad22h03:
ictad22h04:
meta 10:
hosts:
ictad22h03:
ictad22h04:
stor 10:
hosts:
ictad22h03:
ictad22h04:
meta 11:
hosts:
ictad22h03:

AERX| 2 E~

Beegfs S5 S A

6

Beegfs S5 S B

6

Beegfs S7 s A

8

Beegfs S7 s B

8

CHSt Ansible QIHIER| S MXst= WHE
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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. group_vars/ Of2{{0ll A C+S HIESIS

AL3H0] META_162 S0 X+l
XZS10] 2t Mb| A0 Ki2| BAIRE 22 afetLict

# 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:
<STORAGE POOL>
raid level:

- name:
raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
21.5 # SEE NOTE BELOW!
<OWNING CONTROLLER>

- size:

owning controller:

o
=
r
|u
N
rr
o
0

HESHIA R "HEE = A

o TE RSP
o|EL|Ct

META 09.C{ 8015 i1b: 0

x5 100.127.101.
9/16 i2b:
100.128.102.
9/16

i2b:100.128.1 0
02.10/16
i1b:100.127.1
01.10/16

i3b:100.127.1 1
01.11/16
i4b:100.128.1
02.11/16

i4b:100.128.1 1
02.12/16
i3b:100.127.1
01.12/16

NUMAEY =ELE

ictad22a03

8025 ictad22a03

META_10.2

meta_11.yml 8035 ictad22a04

8045 ictad22a04

META_12.2

OF META 09 It s 2HE CH2 of|XE

2|X| & 2 ZZ2H|X'd HIS".

AEEXE AR UEEH

Beegfs m9_ A
M10_M13_M
14

Beegfs m9 B
M10_M13_M
14

Beegfs M11_ A
M12_M15_M
16

Beegfs M11_ B
M12_M15_M
16
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3. group_vars/ OF2HO| A C}
O|H|E &rZSH0] 2 MH|AC| Xt2| EA|XL g2 = RLICE

52

o ZE

LI

META_13.2@ 8055
meta_14.yml 8065
META_15.2 8075
meta_16.yml 8085

o HIZz|I2
[= I == R N — ]

i1b:100.127.1 O
01.13/16
i2b:100.128.1
02.13/16

i2b:100.128.1 0
02.14 /16
i1b:100.127.1
01.14/16

i3b:100.127.1 1
01.15/16
i4b:100.128.1
02.15/16

i4b:100.128.1 1
02.16/16
i3b:100.127.1
01.16/16

NUMA &<

ictad22a03

ictad22a03

ictad22a04

ictad22a04

# 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:
beegfs targets:
<BLOCK NODE>:

eseries storage pool configuration:

storage

- name: <STORAGE POOL>
raid level: raidé6

criteria drive count: 10

common volume configuration:

segment size kb: 512

- size:

- size:
CONTROLLER>

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

volumes:

AERR =

Beegfs m9_ A
M10_M13_M
14

Beegfs m9_ B
M10_M13_M
14

Beegfs_M11_ A
M12_M15_M
16

Beegfs M11_ B
M12_M15_M
16

AH23t ‘tor_16'2 Solf 2|2A O & tor_090]| CHet ItA S THE Cf

owning controller: <OWNING

BZSHUAR "HHE= AEE|X| & QB Z2H|Xd H|E"...

29 HESH

glo



ot ZE /RS IP NUMA 3% =5LE AEEX| E2 AR HEEY

o|EiL|ct
STOR 09.CH 8013 i1b: 0 ictad22a03  Beegfs_S9 S A
X 100.127.103. 10
9/16 i2b:
100.128.104.
9/16
STOR 10.8& 8023 i2b:100.128.1 0 ictad22a03 Beegfs_ S9 S B
- 04.10/16 10
i1b:100.127.1
03.10/16
STOR 11.8 8033 i30:100.127.1 1 ictad22a04  Beegfs_s11_ A
03.11/16 $12
i4b:100.128.1
04.11/16
STOR 12.2/ 8043 i4b:100.128.1 1 ictad22a04  Beegfs_s11_ B
B 04.12/16 s12
i3b:100.127.1
03.12/16
STOR 13.2 8053 i1b: 0 ictad22a03  Beegfs_S13_ A
- 100.127.103. s14
13 /16 i2b:
100.128.104.
13/16
STOR 14.2 8063 i2b:100.128.1 0 ictad22a03  Beegfs_S13_ B
04.14 /16 s14
i1b:100.127.1
03.14 /16
STOR 158 8073 i30:100.127.1 1 ictad22a04  Beegfs_s15_ A
03.15/16 S16
i4b:100.128.1
04.15/16
STOR 16.2 8083 i4b:100.128.1 1 ictad22a04  Beegfs_s15_ B
04.16/16 S16
i3b:100.127.1
03.16/16

4THA|: AER|X| HE 8 Q40 thet QIHER|S FHRILICH

CIS CHAO| M= BeeGFS AE2|X| M2 A QA0 i3t Ansible QIHIEZ|E MANSH= HIHS M
HEFH|O|E] + AE2|X|0f CHEE FAS MASH= Z{0t AEE|X| ML TA 220 3t 2HS MASH= 2o ==
Xo|M2 B E HEIH|O|E] 2|AA JE0| Mafz| 1 2t AEZ|X| Z0i| CH3l "criteria_drive_count"S 100l A 122
HASH= ALICE

Ch
1. 'inventory.yml'0i|Af 7|& &7 otz{o]| CtS mi2to|E S = RL|Ct
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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. group_vars/ OF2HOl| A Ct2 HIESIZ ALESI0 'tor 24'E E8lf 2|AA 05 tor_170]| Cist IHAS OHE S
oM E HZESHH ZF MH|AL| Xf2| EAIXL 22 Y= TL|ct
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# stor 0X - BeeGFS HA Storage Resource Group

beegfs ha beegfs storage conf resource group options:

connStorageP
connStorageP

tuneBindToNumaZone:

floating ips:
- <PREFERRED
- <SECONDARY

beegfs service:

ortTCP: <PORT>
ortUDP: <PORT>

PORT:IP/SUBNET>
PORT:IP/SUBNET>
storage

beegfs targets:
<BLOCK NODE>:

eseries storage pool configuration:

- name:
raid 1

criter

common volume configuration:

<STORAGE POOL>
evel: raido

ia drive count:

segment size kb: 512

volume

- si

- si

owning controller: <OWNING CONTROLLER>

@ sse=
mel zE
O|SILICt

STOR 17.8 8013

STOR_18.2 8023

STOR_19.cH 8033
bN|

STOR 20.2 8043

S

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

ze: 21.50

rr
o

i1b:
100.127.1083.
17 /16 i2b:
100.128.104.
17 /16

i2b:100.128.1
04.18/16
i1b:100.127.1
03.18/16

i3b:100.127.1
03.19/16
i4b:100.128.1
04.19/16

i4b:100.128.1
04.20/16
i3b:100.127.1
03.20/16

<NUMA ZONE>

NUMA €4

SEELL

ictad22a05

ictad22a05

ictad22a06

ictad22a06

EZSIAAQ "HEE= AEZ|X| E QB T 2H|XE HIE"

AEEX| 2 e

Beegfs S17_ A
s18

Beegfs_S17_ B
s18

Beegfs S19 A
S20

Beegfs S19 B
S20

71

—

EEd
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o
O[S LIt

STOR_21.CH
PN|

NUMAEY =SELE

8053 i1b: 0
100.127.1083.
21/16i2b:
100.128.104.
21/16

i2b:100.128.1 0
04.22/16
i1b:100.127.1
03.22/16

i3b:100.127.1 1
03.23/16
i4b:100.128.1
04.23/16

i4b:100.128.1 1
04.24 /16
i3b:100.127.1
03.24 /16

ictad22a05

8063 ictad22a05

STOR 22.E

8073 ictad22a06

STOR_23.&

8083 ictad22a06

STOR 24.¢

BeeGFS 1=

7 B2 5! 22|0fl= AnsibleO| A3H{O0f = X 0| X
SO TH| AARS Hol= JEiZ £ =8 & ASLCL

DE Zo| o Playbookoﬂ EE.* | &=
AHESHH AL JHsst (0|5

(©f: 71= t.H—"‘—, ’5.*%1, SEMS
HHZZ S =~ ASLICH ApAISt LHE % N

x
i —
Ansible MHAMZ AtXSIAIA|Q "t

qe2 T oA %* ES EEOI %*5._| Ansible 2 d0| A& =2 B{ZELICH K2k, O]2{et E2(0[5
u]

2l E ST{AHE AMESI S 48 W EXE 2A=l5tY]
T-JoHK| @i= ot ¥ixH BeeGFSE #=5HHH X4 2719 8 2

®

THA|

1. M222 'ZH0[5.ymlI' IY S Hdstn ChZS ZetefL|ct

# BeeGFS HA
- hosts:

(High Availability)
eseries storage systems

cluster playbook.
gather facts: false
collections:
- netapp eseries.santricity
tasks:
- name:
import role:

name: nar santricity management

56

ol alstz|7t ihe =
I}7| X[t

Configure NetApp E-Series block nodes.

AERR =

Beegfs_s21_

S22

Beegfs_s21_

S22

Beegfs S23

S24

Beegfs S23

S24

SEES
FEH

|0 ot
HU A

oLt ool Ed0|F2

o H=o| HH ZX|E Tiebreaker2
2409 oY ==yt HQBtLC},
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- 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.
import role:
name: beegfs ha 7 2

@ 0| Z2|0|=0i|M= It = =01l Python 30| AX|=|0] q=X| &Ql5t= R 7HX| "pre_tasks"E
AlSH

Mt K2 == Ansible Ef 217} X|IE|=X| gHolgtL|Ct.

2. BeeGFSE Hi{ &gl ZFH|7} &[H X1 5! Z2{|0|= mpat elH| 'Ansible-Playbook' BHE AF3HHAIL.

= ™M 2E "pre_tasks"E M LIS MX| BeeGFS #&S TS| Mol AL &0l 2= HIAIX| 7}
EAIE' L|Ct.

CtE P2 At R0 wat 23 5 ZFLICHor &1 &HxX).

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

£3| U2 BiZ2| A2 AnsibleO| M HEE 15tz SAEQ £E S2[2{H 'Z3' 07 HKE
AHE3t 7|2 3 £~(5)E MAElSt= A0l ZELICH (RHMISH LHE2 S FERSHIAIR "Ansible

(D Mz 2" gl "S20|5 A Ho{"&xX) 2|t 2t dH 2 Ansible HEE LE0M A = U=
ﬂ E| s —101| 2t ':*Ef"'l—llif 212l 2074 oll= CPU 47H(21E® H|2® ZE 6146 CPU @
3.20GHz)7t Z4tEl JHAl Ansible ZIEE =0 A ME|QUE&LICt

Ansible X0 .= =2t BeeGFS It 8l E5 = 7t 7% Sl HER 3 g5 37|0f w2t 75 A|lZHo| Ha2pE &
ALt

BeeGFS 220 EE FHEILICt

AFE EE GPU =59 20| BeeGFS THY A AHI0| HA|ABHOF S BE SAE

BeeGFS Z2I0|HEE AX|[Stn F2M3loF etL|Ct. 0] 20| M= Ansible 3! BeeGFS
NS IS £ JASL|CE

|
1.

M

29t 22, Ansible H|0] l.-=0]| X BeeGFS SZI0[AEZ T4t = 24 S AE0| LS 2= §l= SSH
PSS
'ssh-copy-id <user>@<HOSTNAME_OR_IP>'E & ZstMA|2
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2. 'host_vars/'0| A CtS LIS £ 0|20| '<HOSTNAME>.ymI'?! Zt BeeGFS Z2t0|HE0]| CHeH IHUS DHEO]
AL Xt B A0 S SHIE HEZ X[2| BAIX HIAEE x{SLICt.

# 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>

A 2t S2tOIHEMM F 71| InfiniBand QIE{H|0|A S F43H{0f 5tDH, 2t AE{I|O|A= &
@ AE2[X] IPolB MEU0f StLIA QL0{0F BLICE O 7]0f LIEEl 2 BeeGFS AMH| A0 CHal MEU

N HE HIO O|E ArEdHE 2 220U EE "100.127.1" HL|0| A StLte| QIE{H[0] A

SAdsHoF gHLICt 100.127.99.2557HX], 100.128.12. 00{|A] 100.1287}X]. 99.255".

3. M It ‘client_inventory.yml'S THE CHS M 2[0f| CHS OH7H H4-E =B Ct.

# 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.

S ot HIAEZ XASHK| Ot A2, LA Ansible VaultE AFESHAI2(2] Ansible M HA

'Ansible Vault=2 ZHIX o)) E£= F2[0|50| HHE Ml '--Ask-when-pass' M

A
® =
=4
o

4. 'client_inventory.yml' It 0| A Beegfs_clients' 1& Ot2{0ll BeeGFS 220|HE R FM6l0f 6= ZE SAEE
LtZot CIS BeeGFS 2210|¢E H'E BES 7155t= o 2Rt 7t #4E XFgLC
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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
are already installed:
eseries ib skip: True # Skip installing inbox drivers
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
already installed:
eseries ib skip: True # Skip installing inbox drivers
the IPoIB role.

and they

when using

they are

when using

# 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.

O
:
x

I
A ZSHIAI 2 "RDMA X[,

Mellanox OFED E2I0|HE At83t= B2, "begfs_client_ OFED_include_path"7} Linux &X| £
ot SHIE "ol Xg A2"E Jt2|7|=X] SIS A|. KtM|et LIE2 | BeeGFS AEME

5. client_inventory.yml Itoi| 0|2 Ho|El VARS| Stttol| OFR2EE BeeGFS It A|ARIS LIFSLICE
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beegfs client mounts:

- sysMgmtdHost: 100.127.101.0 # Primary IP of the BeeGFS
management service.

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

connMaxInternodeNum: 128 # BeeGFS Client Default: 12

# Allocates the number of buffers for transferring IO.

connRDMABufNum: 36 # BeeGFS Client Default: 70

# Size of each allocated RDMA buffer

connRDMABufSize: 65536 # BeeGFS Client Default: 8192

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

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

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

sysSessionChecksEnabled: false

Beegfs_client_confige EHIAEE H™S LIEMHLICE & 40| Ciet ZXQ 7=
@ netapp_eseries.beegfs’ Z2IMO| "begfs_client" H&0]| Lot MHME HZSIHMAL. 07|0=

021 72| BeeGFS It A|ARS D2 ESI7LE S2 S BeeGFS LY A|AHIS Of2 H
02 Edh= 2ol tHet M| "2t ehElLct,

6. A 'client_Playbook.yml' IS PHE = C+S 047 H4E L=dEL|CE

[= |
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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

(D ZIQ3t IB/RDMA E210|Het IPE 3T IPoIB QIE{m|0| A0 o0 dX|gt B2
'NetApp_eseries.host' =& 2 'IPolB' S22 7IH2X| ORMAIL.

7. 2EI0|MEE MX| 8l F=5111 BeeGFSE OM2ESIZ{H LI HHS Ad Lt

]

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

8. BeeGFS MY A|AEIS 2 SHA| HiX|5}7| Xof 2= 2240/ A= 2191341 "begfs-fsck—checkfs"S
2SI BE 20| HEY = U0 BUE EXTF =X =elsts 20| E&L L.

-~

IR 4 Q4 O|Mo 2 =t

2I5H m[o|A |07 3 CorosyncE

5719l 2E EF(10742 Ot E) |42 = 2HEs}
| ~ %OD:‘ A2 AlXdb= 7| gl CorosyncE

= O — O
Tdg = JAELICE 8L E 2 2 AHO = Z2H

olsH /T 32749 =7t HQBH|C}

7|
0|

NetApp2 £|CH 1071 Lo =7tX| BeeGFS HA 2 AHE HIAEMSLICE W2t JHE S AHE 0| Mg X250
eIASHE A2 HEE|ALE X|IE|X| QEELICEH 8HX|2t BeeGFS IHY A|AHIS O TS| 107 == O| 4O 2 SHEtE| 00}
5tH NetApp2 BeeGFS on NetApp £2FM0j|M O] M 1 ELICE

2 Il AIARIOM T4 40| 519 ZIE0| ZBHE| 0f2] HA 2BAES TXTORM 7|2 HA 22 A
LI cheh HE RS s ok RIstaks HWoHR FA| BeeGFS IHY AIAHS SHEE 2 QlALIT Of

AL 20 M = THES - EfLIC

* 37t HA 22{AHE LIEH = M Ansible QIHIER|S MMt S CHE 22| M| A 7o MeFetL|ct cidl 2 =7t
22{AH ha_cluster.yml®| "begfs_ha_mgmtd_floating_ip" H4+E X HW BeeGFS 22| AH|AQ| |PO|
XL Ch.

© S O A|ARO| HA 22 AHE FIIE M= CHS AlehS RISt A|2.

° BeeGFS E ID= IR LILCE

62



° group_vars2| Zt AH|A0| s{EH5H= IHY 0|22 EE S2{AHAM ARSLICE
° BeeGFS Z2[0|YE 8! MH IP FAE= EE 22{A

° 7t 2HAHE 71X E= YUH0|ESH| T0f| BeeGFS 22| MH| AT} ZEHEl K | HA S2{AE{T}
A= ASLIC

* 2 HA 22| AE{0f i3t QIMIER|S Zk2t XiAl Cl2lE2] E2lofM SX| RIELCE

ofLtel LI ER| E2|0A 02 22{AE{9] QIHI =S| mHA

o
=
S AH0| MEE 7S TASHE LAl 2X7F 2l = ASLIC

M HA S AEE M5t ol 2t HA 22AEHE 5719 74 242 2@y BRIt &L

() ool 39 A6 o He $o| 24 QA2 ABSHE 20| Of 27| B2 £ YALICH 8 JHx]
M3 WA 24 Eh o] 7Y RAS HA 22IAE2 TS AL

HYE= 2AE2X| 2 QY ZZH[XE HIZ

ZL g BEE HESHAIL.

rr

2MItH 14 2401 Choll AE2|X| 2 BEE =& 471 W2

0| H0ll= 2 BeeGFS HIEIH|O|E EE= AEE|X| EFZI0 CHE "eseries_storage_pool_configuration"2| 2& 37|2
AHEe #ZE H|Z0] LIt AELICE.

cato|= 37| 37|
1.92TB 18
3.84TB 215
7.68TB 225
15.3TB 24

@ ¢l XIE2 22| MH|A7} ZotEl AER|X| 20 MEE|X| gtoH, 2| C|o[Efof ths AE2|X| 22
1%E 2E5t7] I8l 212 27|15 .25%HX| E0{0F ZL|Ct.

Ol21¢t 2t0| oA ZHEA=X] &elst{H S FESHYAL "TR-4800: 5 A: SSD Li714 8! @H Z=H[Xd
O|6H".

EZE BeeGFS 22 M 7% JH0|S0IME D45 ATZE 27 AR et TAt U AT AS
Zrerobl| MHBILICE D8Y Q7 ARYS SFoteis 142 of7|of MYE 25 U AF AR
13t Easof ghLict

I

HEEC

22 1M QA9 AL EF600 ZHEE2{E EF300 HEEHZ wH|sHo} 3tH, Zt HEE2{= SAS &2 26l
Cascade HICE AX|giLICt 2 28 == AEZ|X| AEE X 0| BeeGFS H|EIH|O|E AER|X|E 2|8t XA THO|
NVMe SSDE E&6t1 BeeGFS AEEZ|X| 252 NL-SAS HDDZ x| El <tz Mo HZElL|Ct.

63


https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf
https://www.netapp.com/media/17009-tr4800.pdf

File Node to Block .tE 7#H2 =
EEI‘O|E HHX|

BeeGFS HIEIH|O|E AEE|X|E
QIZZ X9l 7tAE HIZZ &0 -r|7t|

I

ezt Ego]

A E2|X] 013|0]E 1-7, 60 E2t0|E

2t 21% E2f0] Hol2 A XA "

— d

64

2otA 7 AIE L

28 2t 2
sfiof &

_._

SHX

=

£ 0| 2[4 47H2] NVMe SSD7t EREILICE O|2{et E20|H=
L|Ct.

EZ{|0|E AFESIH I8 719 R4E AO[FE = ASLIC

C2toj2 4ol EF300 0|2 HES HZESHAIL".


https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^
https://docs.netapp.com/us-en/e-series/install-hw-cabling/driveshelf-cable-task.html#cabling-ef300^

4=

M =2

Copyright © 2024 NetApp, Inc. All Rights Reserved. 0|30 A Q12 E 2 EA2| oot HEE HEH ARXL
A MH 521 glo|= of et HAO|Lt £EHFAL =2, =% EE= MX AM A|AH| Y& SH= AS H|Zet 22T,

AN = 7| AN o2 SXE o~ glEL Ch

NetAppO| MZH#E S 7HE Xt=0f| A= 2ZELY|0{0f|i= of2HQ] 20| M AL nX|Aleto] X ZEL|C}.

=5, Ho|E &4, 0] &4, Y St Ze5t0](010f I =X §4F), Of ALEH 0] A= Qlol| L Md}=

I
2= A o 721 A8, QU Lof, UM Ao, ZHH AdHo] Lo chotod 1 2 0|9, ME, Al
O, {243t Mol S Bel(hAl i JX| 92 F2)2t 2210] Of et MUT X|X| oD, 0fet 22 Ao
24y JHs 0| SX|=IUCH S FE ORI pRILIc

NetAppS £ 2Aj0ll MHE MZS AMEX] 0| 90| HHY H2|S HRBHITE NetApp2 NetAppSl HAIH!
N S0|2 ge 2o2 Fofeln £ 20| MTE HES ALSeto LMsts ofHst SH|0|E M2 XX ALICH
A

= HZQ A = F0i2 B2 NetAppOfiA= Ot ESH, S HH = 7|6 XA I LHHO0| HEE|= o[ AT
HSotA| gdsLItt.

= B0 2FE MF2 oLt ol g2l 0= 59, ot 5] L= £ ¢l 5512 2 UL

Mgtd M| Al HE0| o3t AP, EX| E£= S7H0ll= DFARS 252.227-7013(2014'F 28) 8! FAR 52.227-
19(2007' 12&)2| 7|= HIO|H-H| &4 HA S=0i et #2|(Rights in Technical Data -Noncommercial ltems)
o 5t =g (b)(3)oll dHE HM|ptAtEto| MEEL|CE.

of7|off Z&E HO|E= AU ME W/EE 4YUE MH|A(FAR 2.1010] H2|)ofl sH=HSHH NetApp, Inc.2l 5H
RHAtIL|CE & A2k 2l HS &= 25 NetApp 7|2 CIO|E X ZEEH AZEY s 2XEMOZ MAHE0|H 710l
HI 2002 JHUE|JELICEH O0|= 2= 0B 7t M3 E 0= Alefat 2sto] sHEh Al2kS XSt o2t HI0|E ol
CHot M MAXMOE HISHHO0| I e 4 oM HAHE0| E7t56HH F& S7Hst 2to| A E MgtMo=
ZHELICE of7]0f| IS E BRE M 2lSt NetApp, Inc.2| AP MH £01 ¢l0|= O] HIO|HE AHE, 37H, M4t +=H,
L8 e FA|E & QIELICE 0|2 22U Cist M5 20| MlA = DFARS 8t 252.227-7015(b)(2014E 2€)0]|
HA|El HtO 2 F|SHEIL|CH

AE -

NETAPP, NETAPP 211 5! http://www.netapp.com/TM0| LI El Ot3= NetApp, Inc.2| HEL|CtH 7|EF S|AF S

HE OIE2 oE 27X dHY = ASLIC.

65


http://www.netapp.com/TM

	검증된 아키텍처를 사용합니다 : BeeGFS on NetApp with E-Series Storage
	목차
	검증된 아키텍처를 사용합니다
	개요 및 요구 사항
	솔루션 설계를 검토합니다
	솔루션 구축


