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Interface BeeGFS

Priority Services
Storage Service 1

i1b, i2b

: I Metadata Service 1
Storage Service 2
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: I Metadata Service 2

NUMA Node 0
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root@beegfs0l:/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 Services Preferred on File Node 1 BeeGFS Services Preferred on File Node 2

i1b Storage Service 1 i3b Storage Service 3 i1b Storage Service 5 i3b Storage Service 7
Metadata Service 1 Metadata Service 3 Metadata Service 5 Metadata Service 7

i2b Storage Service 2 iab Storage Service 4 i2b Storage Service 6 iab Storage Service 8
Metadata Service 2 Metadata Service 4 Metadata Service 6 Metadata Service 8

NUMA Node 0 NUMA Node 1 NUMA Node 0 NUMA Node 1

mm i8a i3b ida|idb |

File Nodes: | " EBI3 - m i3a i3b ida m

Controller A: P:S1:8 Controller B: | 0| ~=] Controller A: L\

Block Nodes: HA Pt:lR

Volumes preferred on Volumes preferred on
Controller A Controller B

»1:8 Controller B: | ~:\| ~=)

HA PAIR

— .

Volumes preferred on Volumes preferred on
Controller A Controller B

Storage storage_tgt_101 Storage storage_tgt 201
Targets storage tgt 102 Targets storage tgt 202

Storage storage_tgt 301 Storage storage_tgt 401
Targets storage tgt 302 Targets storage tgt 402

Metadata Metadata
Targets metadata_03 Targets

Metadata o1adata 01 Metadata 15 ata 02

metadata_04

Targets Targets

Volumes preferred on  Volumes preferred on
Controller A Controller B

Volumes preferred on  Volumes preferred on
Controller A Controller B

Storage storage tgt 501 Storage storage tgt 601 Storage storage_tgt 701 Storage storage tgt 801

Targets  storage_tgt 502 Targets storage_tgt 602 Targets  storage_tgt 702 Targets storage_tgt 802

Metadata \o1aqata_05 Metadata \otaqata_06 Metadata \oiaata_07 Metadata \.5qata 08
Targets Targets Targets Targets
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File System Mount(s)

Monitoring IP Address(es)

Systemd Service

Corosync
File Node File Node File Node File Node
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# tree stor 01 tgt 0101/ -L 2
stor 01 tgt 0101/
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benchmark
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chunks
format.conf
lock.pid
nodelID
nodeNumID
originalNodeID
targetID
targetNumID
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torage config
beegfs-storage.conf
connInterfacesFile.conf
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connNetFilterFile.conf
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)

BeeGFS Management,

HA PAIR
.

£ Metadata, and Storage
xxxom Building Block
BeeGFS CPU Clients < = BeeGFS Metadata, and
(used for validation) £ exphw Storage Building Block
HAF;IR
e BeeGFS Storage Only
E2 narare Building Block

BeeGFS GPU Client —— 1 4 HAPA!R

(used for validation)
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mpirun --allow-run-as-root --mca btl tcp -np 48 -map-by node -hostfile
10xnodes ior -b 1024k --posix.odirect -e -t 1024k -s 54613 -z -C -F -E -k
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https://doc.beegfs.io/latest/advanced_topics/striping.html
https://doc.beegfs.io/latest/advanced_topics/striping.html
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10 x Clients

70.00 GiB/s
60.00 GiB/s
50.00 GiB/s
40.00 GiB/s
30.00 GiB/s
20.00 GiB/s
0.00 GiB/fs
16 processes 48 processes 160 processes
1MiB
Mgt+Meta+Storage
W READ - Direct-l0 - sequential 17.55 GiB/s 40.75 GiB/s 63.61 GiB/s
® WRITE - Direct-10 - sequential 15.10 GiB/s 18.55 GiB/s 2141 GiB/s

BeeGFS HEIH[O|E + 222X 4 AL
CHE J20M= H2 BeeGFS HEIH[O|E] + AEE[X] 1 245 A% IOR HIAE 21t Ho FLCt

10 x Clients
70.00 GiB/s
60.00 GiB/s
50.00 GiB/s
40.00 GiBfs
30.00 Gib/s
20.00 GiB/s
e _
0.00 GiB/s
16 processes 48 processes 160 processes
1 MiB
Meta+Storage
B READ - Direct-10 - sequential 16.99 GiB/s 39.23 GiB/s 62.92 GiB/s
B WRITE - Direct-10 - sequential 15.02 GiB/s 18.51 GiB/s 21.12 GiB/s

BeeGFS AEZ|X| ME 1M QA IL|Ct
CHE 320 = tHY BeeGFS AE2[X| ME 714 QA E AF2% IOR HAE ANtE H0of FL|CH

10 x Clients
70,00 GiB/s
60.00 GiB/s
50.00 GiB/fs
40,00 GiB/s
30.00 GiB/s
20.00 GiB/s
0.00 GiB/s
16 processes 48 processes 160 processes
1MiB
Storage Only
B READ - Direct-10 - sequential 1732 GiB/s 41.35 GiB/s 65.74 GiB/s
= WRITE - Direct-10 - sequential 15.02 GiB/s 18.59 GiB/s 21.07 GiB/s

BeeGFS & =& 37
CIE Ozl M= Ml 7H2] BeeGFS A A7} IEHE| |IOR HIAE HIIE H0o| FL|C}
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10 x Clients

250.00 GiB/s
200.00 GiB/s
150.00 GiB/s
100.00 GiB/s
- -

0.00 GiB/s

48 processes 160 processes 480 processes 960 processes

1MiB
3x Building Blocks 7.2.6
B READ - Direct-10 - sequential 50.93 GiB/s 128.79 GiB/s 191.47 GiB/s 211.00 GiB/s
® WRITE - Direct-10 - sequential 45.04 GiB/s 57.12 GiB/s 63.79 GiB/s 65.92 GiB/s

Gl&et 2 7|2 78 40 24 HIEIHO|E + AEE|X| 74 24 7t0| 45 XI0|= FAIE 4= ASLICH HEHH O[E
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Ol HAEL %Ero| E7t Linux 712 0| X| FHA|('tuneFileCacheType=NATIVE')S A5t =2 M= AL
BeeGFS2| CtA| ¢17| 3% Sl M5E 7|2 'HHA' A&t H|wgfL|Ct

HIO|E|E i BE= S2t0[AES| Linux HE H|O|X| HHAIE ALESIER WERIE S3ll LAl &&= 20| ofL[2t
22 @20l ChAl 27| T2 —4‘—30 = ASLILE

CHS CIO|0] 22 BeeGFS 2 =5 3712t T S20[AES ArE¢H IOR HIAE ZatE 20 FLIC

1x HGX Client - IOR Buffered 10 w/ 960GiB Aggregate filesize

350.00 GiB/s
300.00 Gig/s :
250.00 GiB/s :
200.00 GiB/s
150.00 Gig/s
100.00 Gig/fs
50.00 Gig/s
0.00 Gig/s —_— U — _ _ —
128 Processes 128 Processes
Bufferad-10 Buffered-10
MNative Buffered
Beegfs-7.2.6
msequential - write 4,49 GiB/s 11.94 GiB/s
= sequential - read 20.50 GiB/s 31.27 GiB/fs
® sequential - rereadl 138.08 GiB/s 31.22 GiBfs
@ sequential - reread 289.47 GiB/fs 3150 GiBfs
m sequential - reread3 289.48 Gib/s 31.50 Gib/s
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HHE|ASLICH
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HIEtHIO|E] 85 HIAE

Metadata A5 HAEL= |IORS| YL E T SHEl MDTest =12 AF23510] BeeGFS2| HEIH|O|E M5S EX™MSL|CH
O] H |¢501|A1E OpenMPIE A3t 107HS] 220|YUE & BEHA HE 22 AMMMELICE

o= T HE 2o

CI2 Oj7H Hes & T2 N A 471 282 SHA[O| A 10700 A 32092 ZHE| D Ot 37|71 4KQl HIX|OF3 HAES
Alist= O AFEE|RASLICE

mpirun -h 10xnodes -map-by node np S$processes mdtest -e 4k -w 4k -i 3 -T
16 -z 3 -b 8 -u

HIEtCIOIE d&52 HA HEHHO[H + AEE|X| 71 Q4 SILIE T £ 71 74 Q48 FI6t0 d50| EotLt
SYE=XE 2o FLCL

StLto| BeeGFS H|EtH|O[E] + AE2|X| 71 2AIL|CE
CtZ Cto[of 2342 Stito| BeeGFS MIEITOIE + AE2|X| 1 247t XEHE MDTest 22+ 20| FLICH.

MDtedt - 1 x Meta + Storage Building Blocks

500,0000FS
500,0000PS
400,000 0PS
300,0000F5
200,0000Ps
100,0000PS I I I I
00PS e —— e p——y ] ] II — e
Directory creation Directory removal Directory stat File creation Fileread File remova File stat Tree credion Tree removd
1xBB1
m 10 Total Processes 2,433 OPF% 2,063 0P5 150,7200PF5 3,5120P5 51,1320P5 5,6310F5 2249370P5 262 OPS 2220P5
m 20 Total Processes 3,505 OP5 2,6250P5 246,9950P5 5,3290P5 83,093.0P5 7,6540P5 398,800 0P5 187 OPS 1380P5
m 30 Totsl Processes 4,922 OPS 3,0920P5 425,452 0P5 7,4240P5 107,2760P5 11,305 OPS 437,6880P5 135 0Ps 85 0PS
20 Total Processes 6,561 OPS 3,3360P% 514,3850P% 9,917 0PS 124, 3900P8 14,473 OPS 516,4650P% 260FP5 45 OPS
m 160 Tota| Processes. 8,193 OP5 3,486 0P5 527,33B0P3 12,790 OFS 140,5940P5 18,806 OPS 533,1740P5 540Ps 230Ps
W 320 Tots| Proceszes 8,451 OPS 3,5860P5 523,6590P5 14,0423 OPS 151,6800P5 19,928 OPS 519,6810PS 270Ps 12 OPS

BeeGFS H|EIH|O|E] + AEZ|X| M Q4 27H
CHS CHO|{ O M2 BeeGFS H|EICO|E + AER|X| 1M @4 F {7t EeHEl MDTest 22t 20 FL|CH
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MDtest - 2 x Meta + Storage Building Blocks
1,200,000 0PS

1,000,000 OFS

800,0000F5

B00,0000PS

400,0000P5

200,0000Ps I II I
00FS e —— — I T .II ——y 1

Directory creation Directory removal Directory stat File crestion Fileread Filz remova Filz stat Tres cregtion Tres remaovd
2xBB1-2

m 10 Total Processes 2,881 OP5 2,6310P5 1484530P5 3,7830P5 55,7190P5 7,2020P5 252,0050P5 294 0P5 2670P5
m 20 Total Processes 4,502 OPS 3,8500P5 258,3130P5 6,527 0PS 102,0310P5 11,446 OPS 472,6840P5 240 0Ps 196 0PS
m 430 Total Processes 6,665 OP% 5,009 0P 483,6580P3 10,802 0P 191,3910P 17,420 OP3 819,5820Ps 172 OP: 1280Ps

20 Total Processes 9,270 0PS 5,8910Ps 727,9350P5 15,593 OFS 293,6100P5 25,258 OFS 910,754 0P 121 OPS 720Ps
m 150 Tots| Processes. 12,586 OFS 6,368 0F5 857,96B0F5 20,374 0F5 314 1040F5 33,358 OFS 571,3740F5 790Ps 40 0PS
W 320 Tota| Processes. 15,062 OPS 6,600 0PS 513,9000P5 22,757 OP3 337,7840P5 43,184 OPS 926,993 0P 450Ps 200P3
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NVIDIA DGX SuperPOD %! BasePOD &%

NetApp2 HIEIH[O|E{Qt AE2[X| 18 T2 HO| MEE 3712 718 EE0 = LM El FAIS BeeGFS IHY A|ARIS
Ar23510{ NVIDIAs DGX A100 SuperPODO| Ci$t AE2|X| E2EMS HSHELICH HS 2H0l= CHEst AEE|X],
Al 2 gl B 2| HIX|0[3 S Asst= 20712 DGX A100 GPU AHZ E8l| 0] NVAO| o8 MHEl &2 M8
E|AESH= ZH10] ZEE|[ASLICEH NVIDIASl DGX A100 SuperPODZ ASEl &2 M8 7|80 Z X El NetApp
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A1000{|A ZBE O™ HIX[OIT W AAH @FAEE SFSH= AS 7|HC = EL|Ct

Mt L2 2 & ZESHIAIR "NetAppS E &S NVIDIA DGX SuperPOD" & "NVIDIA DGX H|0|APOD".
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15.3TB 17,269,854,000 15.3TB 460.60TB
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https://doc.beegfs.io/latest/system_design/system_requirements.html
https://doc.beegfs.io/latest/system_design/system_requirements.html
https://doc.beegfs.io/latest/system_design/system_requirements.html
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C2lo|2 37|(10 + 2 RAID 6) AEZ|X| £ O&F AE2|X| 2 ZEX)

1.92TB 59.89TB

3.84TB 119.80TB
7.68TB 251.89TB
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®

"beegfs ha ntp server pools: # THIS IS AN EXAMPLE OF A COMMENT!
- "pool 0O.pool.ntp.org iburst maxsources 3"
- "pool 1.pool.ntp.org iburst maxsources 3"

BRI R ARFO] XfO|7} QL IHAY OF7|EK:

Ansible QI E2[0f| CHoll 2Ot HA|L2

i E A|ZHSH7| F0f| NetApp 712t BeeGFS 22 M2 BHE S| 9|8 Ansibles 74 8l
ALt BHHOf| CHSH XHA|S| OotEMAIL.

Ansible QIHIEZ|= BeeGFS A|AHIN HHZE £ =T 5l EE L EE LIEst= ClAE2] FEQLICL 6{7]0=
6= BeeGFS It A|ARIZ dHSH= SAE OF 3 HaIF ISHEIL|CE Ansible QIHIEZ|E Ansible 0] = =0
X{ZsHoF stL|Ct Ansible Z2{|0| 28 Mdlist= HI ARl Y 3 22 00| HMAT & A= HAUQJLICH ME
M= oM CHR2E =S "NetApp E-Series BeeGFS GitHubS & ZESHIA|Q" 4= U&L|CH

Ansible 2 & 2l %t
Ansible QHIEZ|0f]| ©HE 2HS MEsI2H AE E AE E2MZ == NetApp E-Series Ansible Z =M (01| A
AE 7Hs)0ll MBS E| = CHSt Ansible 2= X! S22 "NetApp E-Series BeeGFS GitHubE £ Z5HUA| 2"
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0| H&2 NetApp E-Series SANtricity, ZA E 8! BeeGFS ZEMZ A2510] HA(High Availability) S £
BeeGFS I )\I*E1IC> T8 = JASLICE 2 ChZ AEE|X[E Z2H|XJ5t D 0fEHstD SHAEH AEZX|E
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SHX|2E Ansible 3 212 0{0f| &= HOF SfLict.
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Ansible QIHIEZ| EXE AI2310{ BeeGFS HA 22 AEE Ho|gtL|Ct.

29


https://github.com/netappeseries/beegfs/tree/master/getting_started/
https://github.com/netappeseries/beegfs/tree/master/getting_started/
https://github.com/netappeseries/beegfs/tree/master/getting_started/
https://github.com/netappeseries/beegfs/tree/master/getting_started/
https://github.com/netappeseries/beegfs/tree/master/getting_started/
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4
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Ansible QIHIEE|= LRMOZ 8l group vars 2 Tt 8H inventory.yml 2AE
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netapp0l:
netapp02:
# Ansible group representing all file nodes:
ha cluster:

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

beegfs 01: # And can failover to the first file node.

Zh MH|A0] CHall siE 74 S HESt= group_vars Of2{0]] =7} I 0| Y ElL|Ct.
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# meta 01 - BeeGFS HA Metadata Resource Group
beegfs ha beegfs meta conf resource group options:
connMetaPortTCP: 8015
connMetaPortUDP: 8015
tuneBindToNumaZone: 0
floating ips:
- ilb: <IP>/<SUBNET_MASK>
- i2b: <IP>/<SUBNET MASK>
# Type of BeeGFS service the HA resource group will manage.
beegfs service: metadata # Choices: management, metadata, storage.
# What block node should be used to create a volume for this service:
beegfs targets:
netappOl:
eseries storage pool configuration:
- name: beegfs ml mZ m5 mb6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 21.25

owning controller: A

0| 20|02 E Soh 2f 2|20 CHel BeeGFS MH|A, HERT 8l AEE[X| 82 T !X Folg 5
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@ JF 0| 0| 1 R8liof 5= YLHtHQl Ansible 2+ At 9|01|E BeeGFS MH|AE LiEtL = 082
it 2F0| LIEtL = BeeGFS AMH|A R0 1ot Hs = ZLIOF ghL|C. 01|E =0{, meta_01 %!
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InfiniBand AEZ|X| HER 3 A

2t oY 29| InfiniBand ZE § B2 S5 = =0f ZF H&ESH= o AEELICH LIHX] 22 InfiniBand

2 2/X|0f| AZE|H BeeGFS 2t0|HE-MH HAO|| AHEELICH. BeeGFS S2t0|AE 5l MH0f| ALEE|= IPolB
MEUIol 3715 2Fe M o|d=l= AFE/GPU S2{AH 3 BeeGFS It A|AH 2HES nefdlof fLICE HE IP
HEIS HOILIOk ot E 2, T 2E =2529| 2 ZF H&2 nfet MEUIS JHX|H 2210 E-MH H&0| AHEE[=
MBI SSE[X] gf=Chs ol f25HHAIL.

2t g S U oY 3 28 LE= gy A 20| Ok #O| IPE AFERLIC

@ O] &4 XY A= Ch2 722 WELICH M il SE2 g4 20| ®0|H, 0= It =7t
EQIX| OFL|H &=~ QIX|off Kf2} CHEL|C

mel = IBEXZE IPFAQLICE EELC IBEXZE =2/H|IP 7P

=4(h1) i1a 192.168.1.10  Z2(C1) 2A 192.168.1.100 192.168.1.101
=4(h1) i2a 192.168.3.10 =2(C1) 2A 192.168.3.100 192.168.3.101
=4(h1) i3a 192.168.5.10 ®2(C2) 2A 192.168.5.100 192.168.5.101
=4(h1) i4a 192.168.7.10 B 2(C2) 2A 192.168.7.100 192.168.7.101
%2 (H2) i1a 192.168.2.10 =2(C1) 2B 192.168.2.100 192.168.2.101
B4 (H2) i2a 192.168.4.10 =2(C1) 2B 192.168.4.100 192.168.4.101
B4 (H2) i3a 192.168.6.10  %2(C2) 2B 192.168.6.100 192.168.6.101
%2 (H2) i4a 192.168.8.10 B 2(C2) 2B 192.168.8.100 192.168.8.101
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© 5N SEI2 T L E InfiniBand ZE7 E241X| £ ®QUX|of Waf ehah 24=0]ALF == QJL(Ct.

* BeeGFS 2Z{AH IP= &4 xxxQLICH 127.100.yyy = xxx.128.100.yyy.
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* BeeGFS Management A{H|A = B4 xxx.yyy.101.0 EE£ xxx.yyy.102.0 & L|C}.
* BeeGFS HIEIH|O|E] MH|AE SHAF xxx.yyy.101.2zz £ xxx.yyy.102.zzzIL|C}.

* BeeGFS AE2|X| MH|AE SHAF xxx.yyy.103.zzz &= "xxx.yyy.104.zzz 2 L|C}.
* 100.xxx.1.1 ~ 100.xxx.99.255 H|9| A= IHEOZ 0f|2Fx[0] UYELICE.

IPolB THed MEU =24 XIF A
O H{ZE 7HO| =0l Af = Off Liot QU= O[S &toto] T MEUW AF|0HS "AZEL|0] OF7|HiA "2 ERLICE

MEU: 100.127.0.0/16
Ch= Eoll= T MEUe| Hel7} Liet RLSLIT. 100.127.0.0/16.

=25 InfiniBand LEQL|C} IP A EE= HelL|Ch
BeeGFS 2 AE |PYILIC}H i1b = i4b 100.127.100.1-100.127.100.255
BeeGFS 22| i1b 100.127.101.0
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BeeGFS H|E}H| 0| Ef i1b = i3b 100.127.101.1 - 100.127.101.255
i2b L= i4b 100.127.102.1 - 100.127.102.255
BeeGFS AEZ|X| i1b EE= i3b 100.127.103.1 - 100.127.103.255
i2b L= i4b 100.127.104.1 - 100.127.104.255
BeeGFS Z20|9E (22| E0 izt CtHE) 100.127.1.1 - 100.127.99.255
IPolB = 72| MEU =4 X[FE HA|
FHel MEU 4 X HAlE O o4 HXEX| XTI MS| LY & JUSFLICE AEE = F 72 MEU

THEE Of2f #E FXIIHAL.
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RAID 6 (8+2) Data

1 2 3 4 5 3 7 8 B 10 11 12 13 " 15 18 7 18 19 2 2

RAID 6 (8+2) Data

RAID 1 (2+2) Metadata
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HO2
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AO02
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manager release --set=9.4. XSt LIE2 % 2 "RHEL A|ARIS SS6t10 71ot= S "

Aot AT,

5. 1ItEdYE fldh st Wi7|X|7t X E Red Hat 2| XX E2|S E4SHefL(Ct

subscription-manager repo-override --repo=rhel-9-for-x86 64

-highavailability-rpms --add=enabled:1

20| E
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curl --request PATCH \
--url https://<BMC_IP ADDRESS>/redfish/v1/Systems/1/Bios/Pending \
--user <BMC USER>:<BMC- PASSWORD> \
--header 'Content-Type: application/json' \
-—-data '/{
"Attributes": {
"OperatingModes ChooseOperatingMode": "CustomMode",
"Processors cTDP": "Manual",
"Processors PackagePowerLimit": "Manual",
"Power EfficiencyMode": "Disable",
"Processors GlobalC stateControl": "Disable",
"Processors SOCP states": "PO",
"Processors DFC States": "Disable",
"Processors P State": "Disable",
"Memory MemoryPowerDownEnable": "Disable",
"DevicesandIOPorts IOMMU": "Disable",
"Power PCIePowerBrake": "Disable",
"Processors GlobalC stateControl": "Disable",
"Processors DFC States": "Disable",
"Processors SMTMode": "Disable",
"Processors CPPC": "Disable",
"Memory NUMANodesperSocket":"NPS1"
}
}

v

Redfish 27|0t0]| CHeE XtM|SH LHE S & HZSHMAIR "DMTF € AFO|E™,
Ansible X0 == dATL|C}

Ansible H|0] EEE HHSI2H NetApp £F M 7|dt BeeGFS £F M 822 AXE 2 & OfY
N EE L0 ot HER] S HAMATL 7HST 7ty A E= DEI’“ H&lS X[F8Hof gfLCt.

HEE = 7 X HE 2E2 & 7|z @A EESHYAIL. THE Tl Ubuntu 22.0401 M EIAER|AJELICE
MZ5h= Linux BiEQL 2HAE A= £ "Ansible 2EM"EESHYAL.

1. Ansible M0 ==0{|A Ct2 Python % Python 7t 4 {7 |X| £ AX|EL|Ct.

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

venv

2. Python 7t et2 & BHELICH
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python3 -m venv ~/pyenv

4. 2tdstEl JHAF 3HA Lo 2 23t Python THF | XIS AX|gL|Ct.
pip install ansible netaddr cryptography passlib
5. Ansible GalaxyZ AF25}0] BeeGFS Z2M S MX|gtL|Ct,
ansible-galaxy collection install netapp eseries.beegfs
6. MX|%l Ansible, Python & BeeGFS Zi2lMd H{Z0| uf LX|SH=X| SQISHL|CIT|& @ FAFS,

ansible --version

ansible-galaxy collection list netapp eseries.beegfs

7. AnsibleO| Ansible M0 .LE0|A 2Z BeeGFS It =0 HAM|ASH & QIEE QS ol= SSHE MASIL|C}

a. ot 2 Ansible HM0] =E0M S8 7| &S MESLIC

o

ssh-keygen

b. zp med = =0f 2z &

rr

SSHE MXghL|LCt.

ssh-copy-id <ip or hostname>
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SHE * 25X DY AL, O] Y2 X[ = 7L ERSHX| 5Lt

[Eo=]

2 3 =S5 Lo 7S FOSIHH EY BeeGFS I A|AEIS LIEHL = Ansible
IHIER|S M-detLICt QHIER|= ot= BeeGFS MY A|ARIE HHSH= 2 AE OF 5
HeE ZoeLC
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F2 X HAE Ar8sts 0| E&LIH.

EHA|
1. Ansible M0 '=E0{| Ansible QIHIEZ| & 0|8 mIYS N

s

te Ol AFEE LI EE|S AESIHAIR.

B2 AGoHX| g e, O] B0 2hE EE mhdat CIZE 2|9f CHZ BHA|l= Of LIAEE| & 7|ZEe=

MMELCH

2. Ct3 ot9l CIAEZ|E ZHELIC
HOST_VAR'QLI|C}
group_varsL|C}

"I |X|

3. 2{AH 0| it ote| CIAEZ|E M5t Ansible Vault2 25360 MU ESBL|CHEE "Ansible

|
Vault2 ZH X 253,
a. 59| C|ZE{2|Z "group_vars/all ZHSL|C},

b. group vars/all CIHEZ[0fA 2{|0|Z0] XHE L=

c. fgof wap 2= ALEXL 0| F B &= o7l H4-E tiM|ste E Ct

file.

1S ‘passwords.yml ZHEL|CE
=
| |

oF 20| AHBIL|Ct passwords. yml

43


https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html
https://docs.ansible.com/ansible/latest/user_guide/vault.html

# Credentials for storage system's admin password
eseries password: <PASSWORD>

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

# Credentials for HA cluster

ha cluster username: <USERNAME>

ha cluster password: <PASSWORD>

ha cluster password shabl2Z2 salt: randomSalt

# Credentials for fencing agents

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

apc_username: <USERNAME>

apc_password: <PASSWORD>

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

# Credentials for XCC/BMC of BeeGFS file nodes

bmc username: <USERNAME>

bmc password: <PASSWORD>

d. A3 ansible-vault encrypt passwords.yml £ HA|X|7t BEAZH SE S E MAEBHL|CE
20t i o 9 B ol et M S Fofshct
JHE oY E SIS 2 QA LB HEE = #AdE MelgLCh

1. 'host_vars/'0| A CI I-H O 0|£0] '<HOSTNAME>.ymI'?l Zt BeeGFS It = =0f CH$ oS aHEL|CE,
BeeGFS 22{AH IP U SAE 0|S0f Chsl A SEIX0|| ti?t H2 = 242 B2 ZLb= 20| EELICL

XZ0l= ot == QIE{H|0|A 0| F0] of7|of| LIZE 22t LX[SL|CHOl: ib0 = ibs1f0). 0212t AtEX} 2|
O|E2 off FHEI JAFLICH4EA: 2= T 20| HEY F4= oLt
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ansible host: “<MANAGEMENT IP>"
eseries ipoib interfaces: # Used to configure BeeGFS cluster IP
addresses.
- name: ilb
address: 100.127.100. <NUMBER_FROM_HOSTNAME>/16
- name: 1i4b
address: 100.127.100. <NUMBER_FROM_HOSTNAME>/16
beegfs ha cluster node ips:
- <MANAGEMENT IP>
- <ilb BEEGFS_ CLUSTER IP>
- <i4b BEEGFS CLUSTER IP>
# NVMe over InfiniBand storage communication protocol information
# For odd numbered file nodes (i.e., h01l, h03, ..):
eseries nvme ib interfaces:
- name: ila
address: 192.168.1.10/24
configure: true
- name: iZ2a
address: 192.168.3.10/24
configure: true
- name: i3a
address: 192.168.5.10/24
configure: true
- name: i4da
address: 192.168.7.10/24
configure: true
# For even numbered file nodes (i.e., h02, h04, ..):
# NVMe over InfiniBand storage communication protocol information
eseries nvme ib interfaces:
- name: ila
address: 192.168.2.10/24
configure: true
- name: iZ2a
address: 192.168.4.10/24
configure: true
- name: i3a
address: 192.168.6.10/24
configure: true
- name: i4da
address: 192.168.8.10/24

configure: true

BeeGFS S AHE 0|0] &%t 22, NVMe/IBO| AL == S2{AH IP I IPE Z&5H0]
()  =Ho= PME 1P FAS FUkSPILL M| X0 22AEIS XS0} BLICH 0|23t ¥
AbtO| HEs| HMBE| T 2 AH KeiS woohx| =S o] o] WRBLIC



dlo

2. 'host_vars/'0f| Al '<HOSTNAME>.ymI'0|2}= 0| §2| Z BeeGFS £5 - =0f| CH MU S MMstn Cf
Ligoz mMaL|ct.

Aol WA BLES AE2|X| B 0| Z0f| L3 LISS Ui ) S3] Zofsfof hLict.

(=]

2} S5 =E0f ool stLtol oS Wystn £ HEER] & 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 Sl S5 20| MEE|0{of 3t= BHE FolRLICH

JE0] si{sh= I 0|E2E group_vars OF2HOf| /= SAE 0| 3SE 182 Holg & USLICH o|F A stH

o2 /IKIOM S5 70| BHFE| K| QEELICE

x|
SAEE =049 50 /US + ASH HEFY AI AnS|bIe8 T M =9 FAo met EF S AEH HER=
H-E MEHSIL|CE (O TEl0f| CHet ZhMieH LHE2 & Ansible 2 1% HZESHIAR "Ha AFE"EZX)

SAE O OF X[F2 of Zxte| Opx|2tES 23l 9=l = &l Ansible QI E2| mtAoff Fo|ELICt.
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oHA|
AnsiblediiM= 2E ZAEN MY AYS 25l IECE Mol = JUSLICL OS2 L=
group_vars/all.yml It S oHEL|C}

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 2o HE8Y 743 Yot

I =0 IR A2 ha_cluster2t= I 0 Do ELICH O] MMO| £IA|0f| A= group_vars/ha_cluster.yml It of|
Lot 0{0f Of: -_r“é?% ZhAdgtL| O},

|
1. MY g 2JofA I =2 'SUDO' AFEXIE ALY Y= E E§ste] 7|2ats ™olgLIc),

### ha cluster Ansible group inventory file.
# Place all default/common variables for BeeGFS HA cluster resources

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

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

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

virt enabled: "2"

virt max ports in process: "QO"

@ 7} 0|0] }= root B2 ansible ssh user HRO| 2t E Makstn S2|0|52 AL
M2 X|8e --ask-become-pass 4‘— USLICH ansible become password.

2. "o wal 17tEH(HA) 22AE2| 0|§2 745t 2{AH L SAME I8 AA8XIE XIFeLICh

M IP £ K™ HAE £+Hot= R 712 "begfs_ha_mgmtd_floating_ip"= IH[0| ESHOF BLIC LISOf|
BeeGFS 2| 2|AA I F0]| CHsl 74t 2t A X|sHof SL|CH.
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3.

48

"begfs_ha_alert_email_list"E AFE35t0 22{AE O[HIE Clist Z1E £4E e-HY S StLt O] & K- EL|Ct.

### Cluster information

beegfs ha firewall configure: True

eseries beegfs ha disable selinux: True

eseries selinux state: disabled

# The following variables should be adjusted depending on the desired

configuration:

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

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

BeeGFS HA cluster username in the passwords file.
beegfs ha cluster password: "{{ ha cluster password }}" # Parameter for
BeeGFS HA cluster username's password in the passwords file.
beegfs ha cluster password shab5l2 salt: "{{
ha cluster password sha5l2 salt }}" # Parameter for BeeGFS HA cluster
username's password salt in the passwords file.
beegfs ha mgmtd floating ip: 100.127.101.0 # BeeGFS management
service IP address.
# Email Alerts Configuration
beegfs ha enable alerts: True
beegfs ha alert email list: ["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.3N" #%H:3%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

SEE AME 20|X|2t BeeGFS IHY A|AHIS THYU HA 22{AF O|4CR &&sH= E2
@ "begfs_ha_mgmtd_floating_ip"7t ZRELICL. 0|F HA 22 AE = F7t BeeGFS 22| AH|A
210 HE1 K Huf S2AHM MSSt= 22| MH|AE 7127|258 HE L

HA Olo|HES THBLICE (RpA2H LHSE S
TABILICH) Chg EollMs Lubsiol HA of
Mttt

—

XS AL "Red Hat High Availability 22{AEA HAS
o|H

O HHAIO M= THE Ateoll RS AIL.
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/9/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/9/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/9/html/configuring_and_managing_high_availability_clusters/assembly_configuring-fencing-configuring-and-managing-high-availability-clusters

ZNEHO R HY2 &dote|0] AKX fencing_agent & T4l OF LIt

pcmk_host_map SE= pemk_host_listoll X ™ El '<HOSTNAME>'2(£) Ansible QIHIEZ|Q] SAE 0|E1}

£9| 2F 220N = HA 20| BeeGFS 2HAHE A &~ QIELICL Ol FE =5 C|HIO|ARL 22

A Z4540| ZetEl BeeGFS MH|ATE X2 Qlo] HY L E of TIfY A|AR &4 E= J|Ef HEZHEISH
AHLE O7[X] 42 SECE O|0{E = U= 0] E0f| 2ot SA| HMA o] LMsHX| =R 517| 2Tt
AUL|Ct HAZ H|Z M6 0f o= 2 BeeGFS HA S| A%} 710|EQ| it I E XA SHH
ha_cluster_crm_config_options ['STONITH -enabled"]"E false & A& gfL|LC},

A8 Jtstet B 2 HA HX|7F o2 I A2 BeeGFS HA HE2 Red Hat HA TH 7| X| 2| ZX| E2|0f| A
ME 7ttt HY O0|MES T = AFLILL 7hstt 2 28 HE 35 ZA(UPS) L= 2 HiH

L]
>

—

HX|(rPDU)E S°li 2&ots H H0|HEES ALEEILILE. BMC(HIO|AEE 22 AEER) L= M
LHEE 7|EF EAIS =2 FX|et 22 28 HY ofo|HET £F Zolf AIL2[20|M Fence 270 SESHX
e & 7| W2 YLICE
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### Fencing configuration:
# OPTION 1: To enable fencing using APC Power Distribution Units
(PDUS) :
beegfs ha fencing agents:
fence apc:
- ipaddr: <PDU IP ADDRESS>
login: "{{ apc_username }}" # Parameter for APC PDU username 1in
the passwords file.
passwd: "{{ apc password }}" # Parameter for APC PDU password in
the passwords file.
pcmk host map:
"<HOSTNAME>:<PDU PORT>, <PDU PORT>; <HOSTNAME>:<PDU PORT>,<PDU PORT>"
# OPTION 2: To enable fencing using the Redfish APIs provided by the
Lenovo XCC (and other BMCs) :
redfish: &redfish
username: "{{ bmc username }}" # Parameter for XCC/BMC username in
the passwords file.
password: "{{ bmc password }}" # Parameter for XCC/BMC password in
the passwords file.
ssl _insecure: 1 # If a valid SSL certificate is not available
specify “1”.
beegfs ha fencing agents:
fence redfish:
- pcmk host list: <HOSTNAME>
ip: <BMC_IP>
<<: *redfish
- pcmk host list: <HOSTNAME>
ip: <BMC_IP>
<<: *redfish
# For details on configuring other fencing agents see
https://access.redhat.com/documentation/en-
us/red hat enterprise linux/9/html/configuring and managing high avai
lability clusters/assembly configuring-fencing-configuring-and-
managing-high-availability-clusters.

4. Linux OSOIM HEEl= 5 2FS 2oLt
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### Performance Configuration:
beegfs ha enable performance tuning: True

ZHe = A= A8 7ttt T D7 Ha2| MA| == 2 0| A BeeGFS HA Ggte| d5 5 7|2 MHS
KR SHALA IQ "E- Senes BeeGFS GitHub Afol E" 0| MAUQ| SHAHN U= RE LE = JE LEO| I

B2 oo I = ZHof| FA| 200GB/HDR HZE 61831212 NVIDIA Open Fabrics Enterprise
Distribution(MLNX_OFED)2| OpenSM(Open Subnet Manager) Ii7|X|E A5t A|2. LIEE MLNX_OFED
HES "I L= @7 A2t HE OpenSM I7| X2t S| MSELICEH AnsibleS AHESH HH I} X[ E| K| 2, HK
DE ot L 20i MLNX_OFED E2t0[tHE MX|sHoF rL|LCt.

a. group_vars/ha_cluster.yml0il Ct& Df2t0[EE LHSL|ICHE Q| o2t 7| X| =F).

### OpenSM package and configuration information
eseries ib opensm options:

virt enabled: "2"

virt max ports in process: "QO"
- =28 InfiniBand ZE A|HXE 7|2 PCle C|HIO| A0 YL2HE|AH| OESHES 'udev' #AIE FHSLICL
udev T12/2 BeeGFS It L EZE AEE|= 2 MH Z2HE2| PCle EEZX|0f| 1/3HOF SLICE.

HdE5E ot = =0f o3l Ok 242 AFS LI
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https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4/defaults/main.yml
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4/defaults/main.yml
https://github.com/netappeseries/beegfs/tree/master/roles/beegfs_ha_7_4/defaults/main.yml

### Ensure Consistent Logical IB Port Numbering
# OPTION 1: Lenovo SR665 V3 PCIe address-to-logical IB port mapping:
eseries ipoib udev rules:

"0000:01:00.0": ila

"0000:01:00.1": ilb

"0000:41:00.0": i2a

"0000:41:00.1": i2b

"0000:81:00.0": i3a

"0000:81:00.1": i3Db

"0000:21:00.0": ida

"0000:a21:00.1": i4db

# OPTION 2: 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:a21:00.0": i3a

"0000:21:00.1": i3Db

"0000:81:00.0": i4da

"0000:81:00.1": i4db

8. (MEH ALE) HIEHH|O|E] CHA MEH L2[FS YC|o|EBHLCY.

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

S HAENME YutMoZ M5 HIX|OIZ S0 H|AE ItAU0| ZE BeeGFS AE2|X| CHA|
DEH| AR EE 17| o "HEH Z81"0| AFEE|JSLICHH X0 S 9/t mﬂﬂ e

@ BeeGFS AIO|E & ZX) "BeeGFS A|AHIS HIX[OFUSIL|ICHE SEILICH AN 2N
AF2SHH 52 HSO| CHAO| £2 HSo| SHHLHHEA MR £ JAESLICH 7|E 'F2ELQ| !
U2 ALE5I7|2 SHH ALE 7tst ZE A2 25t SA|0 43 52 MEst= 2o 2
LIEFSHESLICE.

50HA: 38 25 L E0f the 2M S "ot
=58 LEo| SR/ #42 eseries_storage_systemsZh= IE00 2| =0 JELICE O] MM EHAI0 M =
group_vars/eseries_storage_systems.yml| It 0| E5tE|0{0F SH= 1A S ZFASLICE
chA
1. Ansible HZS EAE HFsID A|AH AT E M Z6HH SSL QB ME 2QIs{oF H=X| H{EE XI™HFLICE

(YEHOZ Ansible2 SSHE AHE6H0{ 22| gﬁéoﬂ 0_4740}7(|D+ =5 L EE MEE|= NetApp E-Series
AEZ|X| A|AHIS| AR PES EM0| RESTAPIE AEEILICH) THY oh 9of 22 ZF7tetct.
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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

### eseries storage systems Ansible group inventory file.

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

ansible connection: local

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

eseries validate certs: false

2. 2| Mol 452 HESHY| 2l ofl 25 0] CHal| LIEE XS HXIELCH 7|2 Q7 AR

ol M Bl IS CH22EBILICH "NetApp Support AO|E". 592 10| =8t7L} Ansible B0 =2
'packages/' C|HE2|0| =7t L3, AnsibleS AFE5H0] & 12[0|=52{™ "eseries_storage_systems.yml"0i|
CHe i H~E =detL(ct

# Firmware, NVSRAM, and Drive Firmware (modify the filenames as needed) :
eseries firmware firmware: "packages/RCB 11.80GA 6000 64ccOee3.dlp"
eseries firmware nvsram: "packages/N6000-880834-D08.dlp"

3. Ol EF =E0f dX[E E2t0[20) ALY 4~ U= 2|4 E20|2 HEY0E "NetApp Support AO|E
"TH22E5H0 AL L 522 Y2|0| =51t Ansible H[0] l==2| I E2|0f| ZetAIZ] THE AnsibleS
ArEsto] f2i|0[=3tH off BHS D7 M8 KE 4 USLIC packages/
eseries storage systems.yml.

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

eseries drive firmware upgrade drives online: true

eseries_drive_firmware_upgrade_drives_online= "false"=2 A&sIH & 12(|0|E £ 7}
WatX|X|2t BeeGFS7t #HE|7| Mol|l= Y o+~ §ISLICE Ol B2 S8 Z2 W QF[E

@ 2XI5H7| I8 Za20|= Mol =2to|=0f| Cigt 2= I/OE SXISHEE 6t7| HEQLICE S &S
TM5E7| Mof| 22t E2t0|H Yo F|0|=EE +Ast= 20| NG| wEX| 2t LIS 2|7t
2SR A= A o] g2 "H"o R HHSt= A0l ESLICL

L

4. 452 HXopste{H S 2E FYS U3 2ol HFFLICH

or
o

# 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 autolocad balance: disabled

eseries system host connectivity reporting: disabled
eseries system controller shelf id: 99 # Required.
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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/site/downloads/firmware/e-series-disk-firmware
https://mysupport.netapp.com/site/downloads/firmware/e-series-disk-firmware
https://mysupport.netapp.com/site/downloads/firmware/e-series-disk-firmware

o. Z|Xo| 2F Z=H|X'd 3 SES 2lol LHS oo H4-E AIFELIC

od

# 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:

19980, 99823,9981.,99822,9932,99321,9983,99820,9984,998189,9985, 99818, 9986,
99:17,99:17, 99:16, 99:8,99:15,99:9,99:14,99:10),99:13, 99:11, 9912

'eseries_storage_pool_usable_drives’0f| X|HEl /2 NetApp EF600 25 = =0Tt o & =|H
(D)  ceto/=rt M 28 250 YeE = £ME RofILICH 0] £22 S 2t 1E0| thet elEo]
HHol= =2to|E *'2ol| ZSSHA 24AHELICE

BeeGFS 7+ 40| L3t Ansible QIHIEE|S & o|gtL|C}

Qldt Ansible QIHIEE| 1 XS MO|st & BeeGFS IIQY A|AHEIO| Zt 1M QA0 CHSE LM S
X o|3HL|C}.
o

olzfet 5 X|H2 J"-PEI MIEIC|OE] 8 AER|X| MH|AS Zotol 7|2 18 Q42 T4 OIHY A|AR, H|EHHO]E

N AER[X] MH|AS Eosh= & Bl 1 @4, M Hj| AE2|X] ME 78 QA2 O|R0{T MU A|ARS
TESHE HHEE EO1 SLiot.

Of EHAlf M=

T M| BeeGFS It A|AHIO| @71 AEHS £SESHEZ NetApp BeeGFS 74 Q48 714st= O
ABY £ Qe BE Ui LY T2HZ Hof 7| 2l ALt

O MMy —‘?—ﬂ MMM ERo w2t ZHSI 15 BeeGFS It A|ARIZ LIEHL = QIHIER|E
(D MAMSHL|CH ES|, AE2|X| HEYI0] sl 2t E2 = MY L EZ LIEHLH = Ansible SAE 0|21}
Hot= IP FA K™ AF|OHE AHE510] BeeGFS It L= 3 S210|HES| 0 WA 2Habe
UL (L}
1EHA|: Ansible QI#IE2| THU S OHSL|CH
CHA|

1. M 'inventory.yml' Tt S OHE CHS, JI'53.01| [}2} 'eseries_storage systems' Of2H0f| S?AE SAEE OiN|5HO]
Z9o| £ L EE LIEPHLICE 0|5 host_VAR/<filename>.ymlOf| At2E|= O|E 2t YL X|HOF BfL|CE,
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netapp 01:
netapp 02:
netapp 03:
netapp 04:
netapp 05:
netapp 06:
# Ansible group representing all file nodes:
ha cluster:
children:

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

2G| 22|, HIEtHIOE 3 AEE|X] 1 Q40 tist JIHER| S FERILICH

SSAH EE 7|2 74 220M A HY 714 24= HEIH|O|E 8 AEE2|X| Mu|AL} Bl7H BeeGFS 22| AH|AS
IZotoljof BfLICt.

ChA|
1. inventory.ymI®| A ha_cluster:Children OF2H0f| C}S OH7H H4-E 24T

# beegfs 01/beegfs 02 HA Pair (mgmt/meta/storage building block):
mgmt:
hosts:
beegfs 01:
beegfs 02:
meta 01:
hosts:
beegfs 01:
beegfs 02:
stor 01:
hosts:
beegfs 01:
beegfs 02:
meta 02:
hosts:
beegfs 01:
beegfs 02:
stor 02:
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hosts:
beegfs 01:
beegfs 02:
meta 03:
hosts:
beegfs 01:
beegfs 02:
stor 03:
hosts:
beegfs 01:
beegfs 02:
meta 04:
hosts:
beegfs 01:
beegfs 02:
stor 04:
hosts:
beegfs 01:
beegfs 02:
meta 05:
hosts:
beegfs 02:
beegfs 01:
stor 05:
hosts:
beegfs 02:
beegfs 01:
meta 06:
hosts:
beegfs 02:
beegfs 01:
stor 06:
hosts:
beegfs 02:
beegfs 01:
meta 07:
hosts:
beegfs 02:
beegfs 01:
stor 07:
hosts:
beegfs 02:
beegfs 01:
meta 08:
hosts:
beegfs 02:
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beegfs 01:
stor 08:
hosts:

beegfs 02:

beegfs 01:

2. 'group_vars/mgmt.yml' IY S MMst0 CHS S TeretL|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: 100.127.102.0/16
beegfs service: management
beegfs targets:
netapp 01:
eseries storage pool configuration:
- name: beegfs ml m2 m5 mé6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 1

owning controller: A

3. group_vars/ Ol2{{0f| A CI2 EIZSIS AF23SI0] META 082 Sdll At 25 META_010] CHst I}
Of2ff HE TZSH0] 2f MH|AO| CHE X2 TAIX} 22 U=IStL|C).

|'u0
mjo
rD
rin
dlo
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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:
— <SECONDARY PORT:IP/SUBNET>
metadata

1i10:192.168.120.1/16

beegfs service:
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:
21.25 # SEE NOTE BELOW!
<OWNING CONTROLLER>

- size:
owning controller:

2EE 37|=

= siChstH
= =2oH

A *EEW =2\
TZH[XMES 28 &
EF600 0f2i|0] &71")E = L|Ch *EEIIl

O

FEX O 8

-E— IEF'E o*)°| “—'.*E%E XM E LTt SSD 2H

L =

LIC}. et AE2[X] E9 EHIEH11|0|E1
Celo|EE AME2E il Beegfs M1_m2_M5_M62| &

SLICHXEAMIBE LY
'begfs m1_m2_m5_m6' T 2| AMH|AE 2l
=20f| CisH 1.92TB = 3.84TB

290 XX

o — oL

) "NetApp

ol 22 21, 25% XSt 7.65TB

C2lojEel 2 0] 2+ 22.252 AHSt11, 15.3TB EEfOIEQI 0| Z+2 23.752 AH™TL|Ct.
o TE a5 IP NUMAQZY SELE AEEX| 2 29 HEER
O|SLICt
meta_01.yml 8015 i1b:100.127.1 O netapp_015 Beegfs m1_ A
01.1/16 HZESHMAI2 m2_m5 m6
i2b:100.127.1
02.1/16
meta_02.yml 8025 i2b:100.127.1 0O netapp_ 015 Beegfs_m1_ B
02.2/16 EZXSHMAI2  m2_m5 m6
i1b:100.127.1
01.2/16
meta_03.yml 8035 i3b:100.127.1 1 netapp_025 Beegfs_m3_ A
01.3/16 HESHMAI2  M4_M7_M8
i4b:100.127.1
02.3/16
meta_04.yml 8045 i4b:100.127.1 1 netapp 025 Beegfs_ m3_ B
02.4/16 AXSIMAI2 M4_M7_M8
i3b:100.127.1
01.4/16


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

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

meta_05.yml 8055 i1b:100.127.1 0 netapp_01S Beegfs_m1_ A
01.5/16 EZXSHMAI2  m2_m5 m6
i2b:100.127.1
02.5/16

meta_06.yml 8065 i2b:100.127.1 O netapp 015 Beegfs_m1_ B
02.6/16 HZXSHMAI2  m2_m5 m6
i1b:100.127.1
01.6/16

meta_07.yml 8075 i3b:100.127.1 1 netapp_ 025 Beegfs_m3_ A
01.7/16 HXSHMAI2 M4 _M7_M8
i4b:100.127.1
02.7/16

META_08.2 8085 i4b:100.127.1 1 netapp_ 025 Beegfs_m3_ B
02.8/16 AXSHMAI2 M4 _M7_M8
i3b:100.127.1
01.8/16

4. group_vars/ Of2{0i| M LIS EHIZS S AHE5I0 'tor_08'2 Sl 2|AA TIF tor_010f| CHS IS oHE Ct
OIRIE HZ5t0] 2f M| A9 Xi2| AR} 22 L RLICH

glo

# 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: raid6
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>

() st= a0t g wzmekAlR AREE AE2T E o8 Z2uHY Hlg"
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o
O[S LIt

STOR_01.CH
b
STOR_02.2
STOR_03.2
STOR_04.yml
STOR_05.2
STOR_06.CH
7Ct>l

STOR 07.¥

STOR_08.2

8013

8023

8033

8043

8053

8063

8073

8083

i1b:100.127.1
03.1/16
i2b:100.127.1
04.1/16

i2b:100.127.1
04.2/16
i1b:100.127.1
03.2/16

i3b:100.127.1
03.3/16
i4b:100.127.1
04.3/16

i4b:100.127.1
04.4/16
i3b:100.127.1
03.4/16

i1b:100.127.1
03.5/16
i2b:100.127.1
04.5/16

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

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

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

NUMA &<

=22 LE

== —_—
netapp_ 015

EESHMAIR

netapp_ 015
EXSHAAL

netapp 02
EXSHAA L

netapp_ 025
XA

netapp 015
XA

netapp_ 015
RSN L

netapp 02
EXSHAA L

netapp_ 025
XA

AEZX| E

Beegfs_s1_s
2

Beegfs s1 s
2

Beegfs S3 S

4

Beegfs S3_ S

4

Beegfs S5 S
6

Beegfs S5 S
6

Beegfs S7 s
8

Beegfs S7_s
8

3EHA|: HIEHHOIE + AE2|X| 714 240 Cish AHEEZ|S FERtLCH

CtZ EtAI0| M= BeeGFS HIEIT|O[E + 2EE2|X| 71 2401 it Ansible QIHIEZ|E AEHots LEE

Ch
1. 'inventory.yml'OflA| 7|Z= A4 ofzfof] C+S mi2t0|HE LAELICE

meta 09:

hosts:
beegfs 03:
beegfs 04:

stor 09:
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hosts:

beegfs 03:
beegfs 04:

meta 10:
hosts:

beegfs 03:
beegfs 04:

stor 10:
hosts:

beegfs 03:
beegfs 04:

meta 11:
hosts:

beegfs 03:
beegfs 04:

stor 11:
hosts:

beegfs 03:
beegfs 04:

meta 12:
hosts:

beegfs 03:
beegfs 04:

stor 12:

hosts:

beegfs 03:
beegfs 04:

meta 13:
hosts:

beegfs 04:
beegfs 03:

stor 13:
hosts:

beegfs 04:
beegfs 03:

meta 14:
hosts:

beegfs 04:
beegfs 03:

stor 14:
hosts:

beegfs 04:
beegfs 03:

meta 15:
hosts:

beegfs 04:
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2. group_vars/ OF2HOll A CIS HIZSIS AFR3I0] META_162 S8 Xt 12 META_09 I
EZSto] Zf MH|A S| Xt2| EA|XL ZiES Y=Lt

62

beegfs 03:
stor 15:
hosts:
beegfs 04:
beegfs 03:
meta 16:
hosts:
beegfs 04:
beegfs 03:
stor 16:
hosts:
beegfs 04:
beegfs 03:

# 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>
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o
O[S LIt

META_09.CH
PN|

META_10.2

meta_11.yml

META_12.2

META_13.2

meta_14.yml

META_15.&

meta_16.yml

8015

8025

8035

8045

8055

8065

8075

8085

i1b:100.127.1
01.9/16
i2b:100.127.1
02.9/16

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

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

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

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

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

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

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

OIRIE HZSt0 2f M| A9 Xt2| EAIXL 2S¢

NUMA &<

=g ot

=22 LE

== —_
netapp_03E

HZSHUAIR

netapp_03E5
EXSHAAL

netapp 045
ARBHIA|Q

netapp_04E
EXSHAR

netapp_03E
XA

netapp_03E
RSN L

netapp 045
EXSHAA L

netapp_ 045
XA

AERR =

Beegfs m9_
M10_M13_M
14

Beegfs m9
M10_M13_M
14

Beegfs_M11_
M12_M15_M
16

Beegfs M11_
M12_M15_M
16

Beegfs m9
M10_M13_M
14

Beegfs m9
M10_M13_M
14

Beegfs_M11_
M12_M15_M
16

Beegfs M11_
M12_M15_ M
16

3. group_vars/ Of2HOf| A C2 HIZSIS ARSI 'tor_16'S £l 2|AA 15 tor_090] CHet It S THE Cf

glo
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# stor 0X - BeeGFS HA Storage Resource Group

beegfs ha beegfs storage conf resource group options:
<PORT>

<PORT>

<NUMA ZONE>

connStoragePortTCP:

connStoragePortUDP:

tuneBindToNumaZone:
floating ips:

- <PREFERRED

- <SECONDARY
beegfs service:

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

storage
beegfs targets:

<BLOCK NODE>:

eseries storage pool configuration:

<STORAGE POOL>
raid level: raidé

— name:

10

common volume configuration:

criteria drive count:
segment size kb: 512 volumes:

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

64

- size: 21.50 owning controller: <OWNING
CONTROLLER>
() ez stz 27/2 2oip tee MxsR. HEES AS2X| B o8 Z2u|xd 8|8
o ZE 73 IP NUMAGEY SEELE AEEXE AR HEEH
O| S LIt
STOR_09.C 8013 i1b:100.127.1 0 netapp_03S Beegfs_S9_S A
A 03.9/16 AxsHMAI2 10
i2b:100.127.1
04.9/16
STOR_10.¢ 8023 i2b:100.127.1 0O netapp 035 Beegfs S9_S B
04.10/ 16 AxstMAl2 10
i1b:100.127.1
03.10/16
STOR 11.2 8033 i3b:100.127.1 1 netapp_04S Beegfs_s11_ A
03.11/16 EHESHIAL  s12
i4b:100.127.1
04.11/16
STOR_12.¢ 8043 i4b:100.127.1 1 netapp_04S Beegfs_s11_ B
04.12/16 AXSHUAIR 512
i3b:100.127.1
03.12/16



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

o|EiL|Ct

STOR_13.¢ 8053 i1b:100.127.1 0 netapp_03S Beegfs_S13_ A
03.13/16 EXSHAMAIL  s14
i2b:100.127.1
04.13/16

STOR 14.2 8063 i2b:100.127.1 0 netapp_ 035 Beegfs_S13_ B
04.14 /16 AXSIAAL 514
i1b:100.127.1
03.14/16

STOR_15.&¢ 8073 i3b:100.127.1 1 netapp_ 045 Beegfs_s15_ A
03.15/16 HXSHAMAL  S16
i4b:100.127 .1
04.15/16

STOR_16.2¢ 8083 i4b:100.127.1 1 netapp_04S Beegfs_s15_ B
04.16 /16 LXSHAMAIR  S16
i3b:100.127.1
03.16/16

CHS THAI0IAM = BeeGFS 2E2|X| & 719 240 T Ansible QIHIER| S = WHS AFELICH
HEIHO|E + AER2|X|0f CiEt LHS MM™SHE Zint AEZ|X| M M =20 chst 242 MYst= A FE
Xto|H2 2 E MEIHIOIH 2|aA O F0| H2ke| 1 2t AE2[X| 20| CH3ll “criteria_drive_count"E 100{A 122
HF 5= ALt

THA|
1. 'inventory.yml'0i|A] 7|& M7 ofz{o]| CtS mi2t0|E & L=RLICH
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# beegfs 05/beegfs 06 HA Pair (storage only building block):
stor 17:
hosts:
beegfs 05:
beegfs 06:
stor 18:
hosts:
beegfs 05:
beegfs 06:
stor 19:
hosts:
beegfs 05:
beegfs 06:
stor 20:
hosts:
beegfs 05:
beegfs 06:
stor 21:
hosts:
beegfs 06:
beegfs 05:
stor 22:
hosts:
beegfs 06:
beegfs 05:
stor 23:
hosts:
beegfs 06:
beegfs 05:
stor 24:
hosts:
beegfs 06:
beegfs 05:

2. group_vars/ OF2HOl| A Ct2 HIESIZ ALESI0 'tor 24'E E8lf 2|AA 05 tor_170]| st IHAS OHE S

OIRIE =00 2f MH|A9| Xt2| EA|R} 2t2 Y RLICH
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# stor 0X - BeeGFS HA Storage Resource Group

beegfs ha beegfs storage conf resource group options:
<PORT>

<PORT>

<NUMA ZONE>

connStoragePortTCP:

connStoragePortUDP:

tuneBindToNumaZone:
floating ips:

- <PREFERRED

- <SECONDARY
beegfs service:

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

storage
beegfs targets:

<BLOCK NODE>:

eseries storage pool configuration:

<STORAGE POOL>
raid level: raidé

— name:

criteria drive count: 12
common volume configuration:

segment size kb: 512
volumes:

- size: 21.50 # See note below!

©

ARE 2t}

owning controller: <OWNING CONTROLLER>

- size:

21.50

owning controller: <OWNING CONTROLLER>

Tl

37|

£ 2o LSS HXoHMR. "HEE = 2EE[X] 2 QB Z2H|Xd H[2".

ool ZE fSIP NUMAZS =5 LE AEEIXE AR HEEH

O|E&iL|Ct

STOR_17.¢ 8013 i1b:100.127.1 0 netapp_055 Beegfs_S17_ A
03.17 /16 EZXGIAMAIR  s18
i2b:100.127.1
04.17/16

STOR_18.¢ 8023 i2b:100.127.1 0 netapp_ 055 Beegfs_S17_ B
04.18 /16 EXSHMAI2  s18
i1b:100.127.1
03.18/16

STOR_19.CH 8033 i3b:100.127.1 1 netapp_ 065 Beegfs_S19_ A

ES| 03.19/16 EZXSIMAI2  S20
i4b:100.127.1
04.19/16

STOR 20.8 8043 i4b:100.127.1 1 netapp_ 065 Beegfs_S19_ B
04.20/ 16 EZXSAAI2  S20
i3b:100.127.1
03.20/16
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ot ZE QS IP
O| S LIt

STOR_21.C§ 8053 i1b:100.127.1
A 03.21/16
i2b:100.127.1

04.21/16

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

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

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

STOR_22.2 8063

STOR 23.2 8073

STOR 24.¢4 8083

BeeGFS &

4 HiE gl t2lofls
AHSHOF TH| AL S ASt= SEIZE &=

DE 0| o Playbookoil ZotE = AR FE

AFESHH THALE 7t S22)0|5 3 2t 2
HiZeh o= JASLICE XA[et LHE2 &

date == i3 o3t gl DE0| X SHEl Ansible ZallMo| UH
NetApp E-Series Ansible ZHMOf|A =2 CHst A

()  2mS BeaEE Aol ueis sxa Y B s
X

TEotX| g o o

il BeeGFSE 1=

THA|

1. M2 'ZH0[8.ymI' LS HHstn L1322 &

# BeeGFS HA
- hosts:
gather facts: false

collections:

- netapp eseries.santricity

tasks:
- name:
import role:
name:
- hosts: all
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AnsibleO| A&ls[of
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(High Availability)
eseries storage systems

NUMA &<

3%5
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3t AlAEI|
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Alg no] ol-ul

L.

=22 LE
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netapp_ 055

EESHMAIR

netapp_055

XA

netapp_06S

EXSHAMA 2

netapp_065

EZXSIMAI2

NEQEﬁﬂ}

ol Balst7|7t fe =
I}7| XI3He

cluster playbook.

nar santricity management

Configure NetApp E-Series block nodes.

AEZX| E

Beegfs_s21_

S22

Beegfs s21

S22

Beegfs S23

S24

Beegfs S23

S24
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any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs
pre tasks:
- name:
file nodes.
block:
- name:
failed when: false
changed when: false

raw: python --version

Check if python is installed.

register: python version

name:
raw:
failed when: false

changed when: false

Check if python3 is installed.
python3 --version

register: python3 version

Ensure a supported version of Python is available on all

l"l)

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)

rhel |centos) sudo

sudo apt install python3 ;;

yum -y install python3 ;;
install python3 ;;

sles) sudo zypper
esac
args:
executable: /bin/bash

register: python3 install

when: python version['
become: true
- name:
raw:
become: true

when: python version['

rc'] != 0 and python3 version['rc']

Create a symbolic link to python from python3.
In -s /usr/bin/python3 /usr/bin/python

rc'] !'= 0

when: inventory hostname not in

groups [beegfs ha ansible storage group]

- name: Verify any provided
fail:

msg:

your playbook command with --list-tags to see all valid playbook tags."

when: 'item not in ["all",
"beegfs ha package",

"beegfs ha configure resource",

tags are supported.

"storage", "beegfs ha",

"beegfs ha configure",

"beegfs ha performance tuning",

"{{ item }} tag is not a supported BeeGFS HA tag. Rerun

0
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"beegfs ha backup", "beegfs ha client"]'
loop: "{{ ansible run tags }}"
tasks:
- name: Verify before proceeding.
pause:
prompt: "Are you ready to proceed with running the BeeGFS HA
role? Depending on the size of the deployment and network performance
between the Ansible control node and BeeGFS file and block nodes this
can take awhile (10+ minutes) to complete."
- name: Verify the BeeGFS HA cluster is properly deployed.
ansible.builtin.import role:

name: netapp eseries.beegfs.beegfs ha 7 4

@ 0] E20|80|M &= Tt =0 Python 30| AX|=|0] Y=X| &Qlst= & JHX| "pre_tasks"S
IS5t M2 %= Ansible EH 17t X|2IE| =X 2+0IoH_|l:}_

2. BeeGFSE HHZE ZH|7} £/® X1 3 Zaj0|= D} &7 ‘Ansible-Playbook HEHES ARSHIAIL.

11

= WO 2= "pre_tasks"E ATt IS A BeeGFS #&2 TS| Foj| ALEXt 2olg = HAIX| 7}
HEA|ELCE

Ch2 BES HAsto] 2o mat 23 5 ZFLCHOr & &H=E).

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

Ot HHES| AR forks 7 HEE AFESIY 7|2 X3 £~(5)2 ME2|5HH AnsibleO| HE 2
TNt SAE £E 52|= 20| EELICE (KFMITH LB S S XA "Z210|5 A3 H|0f

(D ") Z|CHZt B™2 Ansible MO =E0|A ALEE £ U= K2 52 | [EFE} CHELICH £12] 2074
0il= CPU 47H(2/E® H20 2= 6146 CPU @ 3.20GH2)7t H4El 714 Ansible 2HES
LEOM AAEASLICE

Ansible X0 = =2t BeeGFS It 8l £5 = 7t = Sl HER 3 g5 27|0f w2t 75 A|lZHo| HEpE &
AL,

BeeGFS 2:2}0|HEE 1 MEHL|Ct
%EHEhGlJ

LE9F 20| BeeGFS It A|AHI0| HM|ABHOF St RE SAEY|

BeeGFS Z2I0|HEE AX|[St0 743l 0F etL|Ct. 0] ZH0f| M= Ansible 3! BeeGFS
J\

E§

HEMS AIB Y 2+ YALICE

THA|

1. 2ot <2, Ansible M[0] .- =0f| M BeeGFS 22I0|HER P52 = 2f TAE0 CHsH 2= gl= SSHE
AFELCL

'ssh-copy-id <user>@<HOSTNAME_OR_IP>'E & ZstMA|I2
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2. 'host_vars/'0| A Ct2 LIS £ 0|£0| '<HOSTNAME>.yml'?! Zf BeeGFS £2}0|Y E0] CHeh It
A2 A0 St= SHIE HEZ Xt2| BA|X EIAES MSLICE

o
ra
muin
2

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

FHel MBUl =4 XH MAE A5 7155H= 22 2 20| EM F 7He| AEE(X|
IPolB MEUl0]| 2F2f S &= JHO| InfiniBand QIE{H|O|AE A dHOF BfLICt Of7|0f LIZEl 2}

@ BeeGFS A{H| A0 CHdH Of|&| MEUID} HE HRIE ALESH= 2, 2EI0|UEN = ~ 2 HE{0|A
QIE{m|O|A SLtQ ~ o] Hel= A E QIE{H[O| AT Q0{0F 100.127.1.0100.127.99.255
100.128.1.0 "100.128.99.255 &fL|C}.

3. M I 'client_inventory.yml'S BHE CtS M 2|of| CHS o7 H4E =Bt 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.

ASE At HIAEZ XZStX| OFYA| L. CHAl Ansible VaultE AF2SHYAI2(2] Ansible AH A
(D) #Z) Ansible Vaultz Z8% /o8t) Ei E201%0| ABE 0f --Ask-when-pass' SH2
rg et

4. 'client_inventory.yml' I} 0| A Beegfs_clients' 1& Ot2H0| BeeGFS 220|HEZE L Ml0f o= RE SAEE
LISt CHS BeeGFS 220|¢E Y &S #&6h= ol 223 F71 4 S X[™HELICL
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children:
# Ansible group representing all BeeGFS clients:
beegfs clients:
hosts:
beegfs 01:
beegfs 02:
beegfs 03:
beegfs 04:
beegfs 05:
beegfs 06:
beegfs 07:
beegfs 08:
beegfs 09:
beegfs 10:
vars:
# OPTION 1: If you’re using the NVIDIA OFED drivers and they are
already installed:
eseries ib skip: True # Skip installing inbox drivers when using
the IPoIB role.
beegfs client ofed enable: True
beegfs client ofed include path:
"/usr/src/ofa kernel/default/include"
# OPTION 2: If you’re using inbox IB/RDMA drivers and they are
already installed:
eseries ib skip: True # Skip installing inbox drivers when using
the IPoIB role.
# OPTION 3: If you want to use inbox IB/RDMA drivers and need
them installed/configured.
eseries ib skip: False # Default value.
beegfs client ofed enable: False # Default value.

NVIDIA OFED E2I0|HHE A83t= B2 7t beegfs client ofed include path Linux
() xiol chet 2ut2 aic] met A= Jkel7|=x Heleiich Mg 8L of BeeGFS
MAZ "ROMA K| 2B ESHIAIL.

5. client_inventory.yml Itoi| 0|2 Ho|El VARS| Stttol| OFR2EE BeeGFS It A|ARIS LIFSILICE
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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 cHet M| FE 7t IehElLct,

6. A 'client_Playbook.yml' I} S PHE = C+3 047 H4-E L=dEL|Ct

[= |
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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=5t11 BeeGFSE 02 ESI2{H Lt HHS AH Lt

]

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

8. BeeGFS MY A|AEIS 2 SHA| HiX|5}7| Xof 2= 2240/ A= 21913k "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 m|0[7 I CorosyncE

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

= O — O
Tdg = JAELICE 2L E 2 2 AHM = Z2H

olsH /T 32749 =7t TRBH|C}

7|
0|

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

2 Il AIARIOM T4 240] 519 ZIE0| ZBHE| 0f2] HA 2BAES TXTORM 7|2 HA 22 A
LI chet HE e s ol RIstaks HWoHR FH| BeeGFS T AIAHS A 2 ALIT Of

AL 20 M = T2 S s-ELIC

* 37t HA 22{AHE LIEH = M Ansible QIHIER|S MMt LS CHE 22| M| A 7o MeFetL|ct cidl 2 =7t
22{AH ha_cluster.yml®| "begfs_ha_mgmtd_floating_ip" H4S A HW BeeGFS 22| AH|AQ| |PO|
X|™EgL|Ch.

© S O A|ARIO| HA 22 AHE FI1E M= CHS Al S RISt A|2.

° BeeGFS £ ID= IR LILCE
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° group_vars2| Zt MH|A0| s{H5H= OHY 0|22 EE S2{AHAM ARSLICE
° BeeGFS 22I0[HE % MH IP T2 2ZE 22{AHOAN DRELICH

© %7} 2BAEE 7% & H|0|E817] HO| BeeGFS B2| MHIATF HEHEl K I HA S2{AE{7}
Mhe| D QAL

* Zt HA 22| AE0f thigt HIEE|S 282} Xt I EE| E2|0f| M FX| [T,

otLtel LI ER| E2|0A 02 2e{AE9f QIHIER| IAS
S AH0| MEE 7S TASHE LAl 2X7F 2l = ASLIC

10 —

M HA S2{AEIS M40317] Fofl 2 HA 22IAEIS 5] 24 QAR S5e et gisLch
()  ig=o 2o sprem o ML ¢9| 24 QAS AFBSHE 0| O &7 22|g 4+ YBLICH $ FHx|
RO WAS 2t Thel 2] A RAE HA SHAHZ 2ASHE ZelLch
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)
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