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Interface BeeGFS

Priority Services
Storage Service 1

i1b, i2b

: I Metadata Service 1
Storage Service 2

i2b, i1b

: I Metadata Service 2

NUMA Node 0

BeeGFS File Node ila i1b |i2a|i2b

BeeGFS Client
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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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‘ L] Controller A
&l
== ™ Controller B
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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

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

»1:8 Controller B: | ~:\| ~=)

HA PAIR
— .

Volumes preferred on Volumes preferred on
Controller A Controller B

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

Metadata Metadata
Targets metadata_03 Targets metadata_04

metadata_01 Mrgg:?;a metadata_02

Volumes preferred on  Volumes preferred on
Controller A Controller B

Targets storage_tgt 502 Targets storage_tgt 602 Targets storage_tgt 802
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Volumes preferred on  Volumes preferred on
Controller A Controller B

Storage storage_tgt 701
Targets  storage_tgt 702
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File System Mount(s)
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# tree stor 01 tgt 0101/ -L 2
stor 01 tgt 0101/
F—— data
F—— benchmark
F—— buddymir
F—— chunks
format.conf
lock.pid
nodelID

|
|
|
|
|
|
|
| originalNodeID
| targetID
| targetNumID
L storage config
F—— beegfs-storage.conf
F—— connInterfacesFile.conf

connNetFilterFile.conf

:
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NetAppf&R 71 EBeeGFSHE _ AR EFEA=EEE BIRHERREEEI TS
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EEEREIEEMAS NVIDIA Quantum InfiniBand ( MQM8700 ) 35#:8% o +{EBeeGFSH P imthiElE
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)

BeeGFS Management,

HA PAIR
.

£ Metadata, and Storage
; g = Building Block
BeeGFS CPU Clients < s o= = BeeGFS Metadata, and
(used for validation) £ exphw Storage Building Block
HAF;IR
e e | BeeGFS Storage Only
Ednkrean Building Block

BeeGFS GPU Client —— : HAi,SnR

(used for validation)

BeeGFSIEEDEL

FITIEEZZ AN —REREENEESERFER  RENEZZFEHIRE « ErEARBENTRERRFTR
L RHIR & o

7£BeeGFSH ~ {RILURIEE(E B S SEEERREDER « MIEEFIANSEREZNBERHE « TIEFIRNEE
eI EMIchunksize (SREIRA/)) o ILAHREFIEBEERAMSEARBEN TFEHMI/OKRERE « MAEFE
R E R ERERBARTS o IEEILUER Mbeegfs-CTL) 8L TRSERDRAPINEAEARERFEMFER
TE o IFEFHAE ~ A2 BIMBeeGFSX M4 "D EL" Fl "B EEAPI"

AT EIREMAE - ARENREETHERBEFEWRER « SR ASMERNZH -

IOR(ER A | ZERF K

IORSEE B FE A OpenMPIZR I T4 S I/OEESS TEIORMFETIIE (AR FAEILERIR "HPC GitHub") &SRR
B10EAEIHREE - B E—5{ZEBeeGFSEEER - fRIEFHRA :

* FRERIESEREZIO -~ Ei#HA/NE1MIB ©
* BeeGFSIEZEDEEHRTE 2 1MB chunksize ~ SEIEZE—EBE -

THI2#ANIOR « BEREUCERAE « AR —EREEIRAIAggregateiE R A/VERESTIB « —EREEIEMNE
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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

—{EBeeGFSEHE (EIF - PEFHNG#E) BEERHR
TERERE—BeeGFSER (BIE « PEBHNHT) REERMIORAHER -
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0.00 GiB/s

W READ - Direct-l0 - sequential
® WRITE - Direct-10 - sequential

16 processes

17.55 GiB/s
15.10 GiB/s
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70,00 GiB/s
60.00 GiB/s
50.00 GiB/s
40,00 GiB/s
30.00 Gib/s
20.00 GiB/s
10.00 GiB/s

0.00 GiB/s

B READ - Direct-l0 - sequential
B WRITE - Direct-10 - sequential

BeeGFS4lif#FIREEIR

16 processes

16.99 GiB/s
15.02 GiB/s

10 x Clients

48 processes 160 processes
1MiB
Mgt+Meta+Storage
40.75 GiB/s 63.61 GiB/s
18.55 GiB/s 2141 GiB/s

10 x Clients

48 processes 160 processes
1 MiB
Meta+Storage
39.23 GiB/s 62.92 GiB/s
18.51 GiB/s 21.12 GiB/s

TERETRE—BeeGFSM#EFEZEBIRMIORAFMAER -

70,00 GiB/s
60.00 GiB/s
50.00 GiB/fs
40,00 GiB/s
30.00 GiB/s
20.00 GiB/s
10.00 GiB/s

0.00 GiB/s

B READ - Direct-IO - sequential
B WRITE - Direct-10 - sequential

={EBeeGFSEE &R

16 processes

1732 GiB/s
15.02 GiB/s

10 x Clients

48 processes 160 processes
1MiB

Storage Only

41.35 GiB/s 65.74 GiB/s

18.59 GiB/s 21.07 GiB/s

TEFERER={EBeeGFSEEEIRRIIORAIFHER -
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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

WNFEHE - R BRI RPN EEN+HFEEEIR BN EER A R ARGt o LERPEBH+HREEEE
IREATEFIRE &R « oA ERNAER AR - AAFERREINIEIFEMAREERE « R - E AN ERE
EER BEEINESHNGEE « BRI EEREER LMY « LURMESIETUEE ©

IORSEE A : E—F PR

IORSAE R EFAOpenMPI ~ A E—SMBEGPURARESNITZEIORIZRF « UIRRE—R R IRFTAEZERIRIRL

aE
RE °

LERIsth & LE#kBee GF STE R P sk E A ALinuxtZz O BIREX ( TtuneFileCacheType = Native] ) RFRVERT
FEETAIMEE « UKTERD T4EE) RE °

RERBERNGERAR K LERLnutZOD BIRE  BEMBEEELAHIRRESL - MIFEBERENE

B o
TE#ERER={EBeeGFSEEE R E—FA P inHIORAIFAR

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

350.00 GiB/s
300.00 Gis/s -
250.00 GiB/fs :
200.00 GiB/fs
150.00 Gig/s
100.00 Gis/s
50.00 Gigifs
0.00 GiB/s EN— g — _ _ —
128 Processes 128 Processes
Buffered-40 Buffered-10
Mative Buffered
Beegfs-7.2.6
® sequential - write 4.49 GIBfs 11.94 GiB/s
= sequential - read 20.50 GiB/s 31.27 GiB/s
® sequential - reread] 136.08 GiB/s 31.22 GiB/s
2 sequential - reread2 28947 GiBfs 31.50 GiB/s
W sequential - reread3 289,48 GiB/s 31.50 GiB/s

() EERENBecGFSHRRER MB chunksize « SIEEZAE/\EE1E -
AT MBS « RARWIEREURARS « BN EHEIRNEN S RO LA « FERRUERT

AIERABE - BRNENENBINGEHN AERBSTFEHRRIIEEEE  HARESBEESHEPE
EERNERESR -
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SR E R AE R

PEE R AEREERAMDTest TR (B 37EI0RH) ZKiAIEBeeGFSHYFAEEKIRAE  RIE fEAOpenMPITEFR
EHERPIRER EMITFITIE -

TH2EARATEERR « HEEREFEEIE10EEINZI3201E - TER2ME « 1BFA/NR4K o

mpirun -h 10xnodes -map-by node np S$processes mdtest -e 4k -w 4k -i 3 -I
16 -z 3 -b 8 -u
PEBRMERAU—IIMEPESH+HFEEERRKAE « EHRINEERINVE S EIRRETAENFHER

—{EBeeGFSHMEER+#FREER
TERTEE —(BBeeGFSHMER+HFEZEERAIMDTestiE R o

MDOtest - 1 x Meta + Storage Building Blocks

E00,0000PS
500,0000PS
400,0000F5
300,0000PS
200,0000Ps
100,0000Ps I I I I
00FS P — e e II ——_ ] ]
Directory creation Directory removal Directory stat File creation Fileread File remova File stat Tres craation Tres removd
1xBB1
m 10 Total Processes 2,433 OP5 2,063 0P5 150,7200P5 3,512 0P5 51,132 0P5 5,6810P3 2249370Ps 262 OPS 2220P5
m 20 Total Processes 3,505 OPS 2,6250P5 2459950P5 5,3290P5 83,093 0P5 7,6540P5 398,8000PS 187 OPS 1380P5
m 40 Total Processes 4,522 OP% 3,0520P% 425,4620P5 7,4240P% 107,2760P: 11,305 OPS 487,6080P% 135 0P8 25 OPS
80 Total Processes 6,561 OPS 3,3360P3 514,3830P5 9,917 OPS 124,3900P5 14,473 OPS 516,4650P5 860PS 45 0P5
m 150 Tots| Proceszes 8,153 OPS 3,486 0P5 527,34B0P5 12,790 OPS 140,5540P5 18,806 OPS 533,1740P5 S40Ps 23 0P8
W 320 Total Processes. 2,491 OP% 3,586 0P% 523,6590P3 14,043 0P 151,6800P3 13,928 OP3 519,8210Ps 270Ps 12 0P

M{EBeeGFSH B K HEEFERERIE
TEZETREEMEBeeGFSHEER+HFREERIEAMDTest4E R o
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MDtest - 2 x Meta + Storage Building Blocks

1,200,000 OPS
1,000,000 OPS
500,0000F5
500,0000PS
400,000 0PS
200,0000Ps I I I 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
o EaI
IjJ A I:r%RAE a8

TERREIULIRABT ~ NetApp#\1T 7 BURLIAE RIS ~ B45 ¢

© ERERRBERE « FE—HPRInfiniBandEIFEHIE o

* (ERARIRSERIR « FE ARSI InfiniBandZEIHEHE o

* {EFABMCHEE L BIRARAEIARESEIR o

* IGENRAIE B BRI - LRSI IRARTFE B E S M AR, o

© EEMGEMEITER « WiRE SRR ERIAEE

* EFAPDURARAE A —1EInfiniBand3#83 o A AR EEE AR ETHRRNIT « L7EBeeGFSA RIS L
RE SysSessionChecksEnabled:{R1 28k o K& IFI/OER T HER o

BEHEE (5528 "Changelog") EBeeGFSH P if/{AIRESRDMAZE LR I HEES « AIAEEE

@ AFXENEESKX (W TconninterfacesFile] FFIER) ~ HEBeeGFSEARZSHIE ; (EREFRE
IRI/OTEIRIE BT R 2 P HMET 109758 - FBeeGFSEIBL TR EIMERFIE E R EEFaoiEATCP « B
A ERIRE o

NVIDIA DGX SuperPOD #{ BasePOD &&:5

NetAppBFERLE{LIAIBeeGFSIERE A4 (M=AEBEEIRAMN - YEAPEERIN LEFAELRTERE) B
FENVIDIAs DGX A100 SupermPODMIETZERRR T ZE o IENVAFTIBZLEIARIR S ~ BEAIEER - AIE203DGX
A100 GPUfAIAR23 ~ BITREfETFxRE ~ KR 2 B/ MRESZEEAR o LA NVIDIA DGX A100 SuperPOD Ffii&
IAVEREEAERE - NetApp £HY BeeGFS A ZZE TS DGX SuperPOD H100 ~ H200 J B200 Z4tHI1%

o o EIHIERZIRYR NVIDIA DGX A100 FREGEERY ST AT B2 I M RMERME o

WEHAE ~ 5528 "NVIDIA DGXEB4RPODEINetApp & 1E" #1 "NVIDIA DGXEMEPOD" ©

R EEE)
BeeGFSHRA R & S 1RIFGRH A BAGBRMAAIS BIRILRE -

BEERRENER SEBWMEZEREEIKEILZICHAERENFRLGE « U515 EBeeGFSAMME
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https://github.com/netappeseries/beegfs/blob/master/CHANGELOG.md
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.netapp.com/pdf.html?item=/media/72718-nva-1167-DESIGN.pdf
https://www.nvidia.com/en-us/data-center/dgx-basepod/
https://www.nvidia.com/en-us/data-center/dgx-basepod/
https://www.nvidia.com/en-us/data-center/dgx-basepod/
https://www.nvidia.com/en-us/data-center/dgx-basepod/
https://www.nvidia.com/en-us/data-center/dgx-basepod/

Ko IRIRIAT 2R ~ ERILUFA(EBeeGFSEE R MM EMEER « UFFSEIRIEAIFEX -

HeclE - ELETEGERREMNMAERIR - GaEEIHERER RUERERER AEE LA FERN A KIS RfE
B~ UREHCERIERZRFENER -

WBERI IS EE

TRIZHEZRAUBEIRIEREE o

4RREER TENE 1MiB:E 1MIBE A

R E R +HETE R 62GiBps 21GiBps

EATFRE 64GiBps 21GiBps

PREERAERETAEGRIRE HCEER)) ~ EBeeGFSH * 500 GBINAEEUBRMA1 5EEEE o (s

B ~ H2RBeeGFSX M "R TK")

ERFRIENBESFIRE - UWkSEEHNESNEREE - hEXEPUEBEHNTHNERREE - REAERM

EEET AR ASE - LURRAID 6FIXFS&T ©

PEBENHHTEERIRNASERER
TRIEMHPEEHEFFREERRNERTERIERE -

MR/ (242 RAID HEBRAE (EBRZH)  HEEEA/) (8+2 RAID

1) HHEERVolumef#iH 6) f#7ZVolumeB#fH
1.92TB 1,938,577,200 1.92TB
3.84TB 3,880,388,400 3.84TB
7.68TB 8+ 125~ 278 ~ 000 7.68TB
15.3TB 17 ~ 269 ~ 854000 15.3TB

HERE (EEREAT)

51.77TB

103.55TB
216.74 TB
460.60TB

@ ABRPEERI L REFEZEEIRRRE « ST U EAB) IR R E TR EE PR E 2

Mo EfEFHAERE EF4E ~ FEULRR(EAA o

ENEERERERRPREE
TREFAFTFREERRMERZN S ERRRHE -

FSRE% AN (1042 RAID 6) {#77VolumeE$4H #EEE (EEARD)
1.92TB 59.89TB

3.84TB 119.80TB

7.68TB 251.89TB

15.3TB 538.55TB

@ FRIFRAZEERERE « TRIEER (5—) BERRTMASERGHMENTEGRR/)
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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
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
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

AERIR
BeeGF SRS Z B FRIRERE I EI T RERARHVEE ©

BE

BeeGF SRS IERIFIFERNARAE « (ENetAppEFZ I —EEZAARSH « URAEWEE - BESHE

ZEERERT|BIREFEAITNAE « UREHZHIRHAZR B 1TBeeGFSFIRAVEAFFHTENK o

TESRENREBIRLBETINR
TR R E R P BsRIR S BB !

3.
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RS HNTERRE o "WENERSHE

VERENRABYUEFIBIOSTEYRRRTE o “ARBIBRAMME « ER WA IERER A RIARAZRA L 32 7E
ﬁﬁ TE o MR ERARAARERN (UEFI/BIOS) K $}§’~"EE¢’°%IJ%§ (BMC) 1R{ftHIRedfish APIZR:&EHE
%Eﬁ%ﬁﬂ%ﬁﬁ%ﬁﬁsﬁﬁ °

%%‘“*ﬁl“%Jsﬁki%fr“*Eﬁ%ﬂ’]ﬂﬂl&i&%tﬁiﬁﬁﬁﬁﬁ? [E] o B ENBIRBER P FEIRSIEE FER
E o B8 7 RUNEEE B EREM Lenovo SR665 V3 HEREMNARMRE & A2 ARIEREME A AR T
EEMEE" o

7 ZBeeG
) WA O BEEEIR 23 SR EAS TR i &, o B ERV4R E%%ﬂ(@%-
° BeeGFSARTR4HREZR#L

TR LR EEE B AR BITERRE « IEFHESE T EEHTERZEFETRENZE > B2
"BeeGFSHARFFAHRES " o

° Volume S EMH H 2B EREAZEZNTARE - MERBEHEERERRZMETHE - BRETHT
THEE

* REBEREE (PIMNERE - PEBNSRERE) - URERBIRENRAIDAERNEEA/N « RIE
{EHRHIR @R o

* SRR OBRES S N EE S EVolume ~ LIFEREE T RIPEEEERY|EIRENRS - YNULAIEIESEETRS
%EE&FEEIET‘ ETIERTRAR « BREREER -

MBS TIFRRNERROETHENSH BB Volumeti = LEERAES ] o

* PETEEREAR EY Llnux EERKPNRHRRTE o *BIREND IR 4 P Ansible EZR ~ KaIUESR
FER M Linux TEX R 4% L_L_JAnS|bIeF'T5_'— °

TR R E 2 FAZREEEENetApp R 5 2 EHIBeeGFS ~ BERIUEEEFELERTE - UEREHNETFa &t
FREFEITRE - eI IEEN—ELinux(FERMR TN ELE

° ERYIEIREE FRYI/OTF o
EAI A TEEABeeGFSBZMERYEIREEE LR EI/OITH ~ LAE -

" RIBEEHEE (NVMe ~ HDDZ) BEHHZEEE o
 EINRERIEERAHE o

* BRBERK o

* RIECTRSERNITA o


beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
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beegfs-deploy-file-node-tuning.html
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beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
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beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
beegfs-deploy-file-node-tuning.html
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L237
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L237
https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L237
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https://github.com/NetApp/beegfs/blob/master/roles/beegfs_ha_7_4/defaults/main.yml#L279
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* FHREEHTY (BAEHSEREIEMERRERE) o
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HESAEREGIRR RS « AR A HBeeGFSEIR « PEE R RSB HFARTE PRI ERE
BEERATVER - BT EIERAE « KB EEFERETEEF3001EH B3 FEAINVMetidikc LACE PAEB RIEIRE
A FERHATF AR B FC B R 7T 8 FRINL-SASHARRY

I

RIETREAER

BRI AR R R R AR EREEIRTEREBEF300 AR E—E2+2 NVMe SSD VolumeB$ 4B 1EA I E
kL~ WESEIOMIEFEE R E6X 8+2 NL-SAS VolumeB¥ 4H{EAH#IZ5ME o

HIRHEA/) (FEH SEARKRNETE (1 SESFEE 2F SERIFEE Gf SERFEE E

DD) B4R E) HERE ) FEHRE) HERRE)

4TB 439TB 878 TB 1317 TB 1756 TB
8TB 878 TB 1756 TB 2634 TB 3512 TB
10TB 1097 TB 2195 TB 3292 TB 4390 TB
127TB 1317 TB 2634 TB 3951 TB 5268TB
16 TB 1756 TB 3512 TB 5268TB 7024 TB
18 TB 1975 TB 3951 TB 5927 TB 7902 TB
e

ERELREE

NetApp _£H) BeeGFS TIZEE B ER RIS E HREREL > B Ansible $8E2 NetApp B9
BeeGFS EE&IRRET ©
Ansiblef ESH AR

NetApp EHJ BeeGFS R ZE 2 Ansible 28 » Ansible @— A BENEEARIENEF IT B8t
512 o Ansible ER—RIINIESR > RIBAET > AREILGEIERN BeeGFS IERAMAVELR o
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(:) "beegfs ha ntp server pools: # THIS IS AN EXAMPLE OF A COMMENT!
- "pool 0.pool.ntp.org iburst maxsources 3"
- "pool 1.pool.ntp.org iburst maxsources 3"°
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# BeeGFS HA (High Availability) cluster inventory.
all:
children:
# Ansible group representing all block nodes:
eseries storage systems:
hosts:
netappOl:
netapp02:
# Ansible group representing all file nodes:
ha cluster:

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

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

HNESERY « €7F Tgroup _vars) TEII—EZEIMIMEE « SREBELARRS
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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

IEECE AR S ERAIBeeGF SRS « MEEHFHERTEE —(IEER - £F& - BeeCFSABEIRIRILERE
1B~ B EERN IR E S U ERVAERE o

SIERFEHIBeeGFSHFMF BMEIDEIRIEEHHRBEIRTE © AL ~ BT EHARBLEEHE
@ —W—f& TR ERZIM ~ KFKBeeGFSARFERVBF A A ZEHEFT 2R 2 Bee GFSARTSEE
%‘_:E’\JUE—%I?—%% o BgN ~ FAEERL_01MIstOR_01:2 A5 ~ (EFRMEEF_017meta_018] R 7
BRREBEFME
TENetAppf#iR 5% L EBeeGFSH « (A ERRESTFER o
BaiEg
BRAR MR AnsbIeEFIEER « FE1E N IIREEN (NHFFHFAEN « BF2H) "EiLFAnsibleERFE") o
* IR ERLBERERIT (HO1-HN) ~ HERTERNEFEE  KEBHNHFRS o
U0 > a5%41Ef [location] [row] [rack] hN @1 FFA/R | beegfs 01 ©
* BEEIREFAE A MEEFIESISRAER - SEEFIZZEE E SR ERKSTE -
#EfFPEy| LB RIS ] Ansible EfF PN RE&IREF R o R BBRARFRST (A01-A) ~ ERIZESIZZ
HFEBBRITTE B BA
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HENEREREMETRBEENEGRERERE - WEHRIZTENBESIEMUE « UBCREHHE - DR
BRPOREAEOEZRETE M AR ERLEINE « IEEE AZFFERAMBRIIIEE  REESEE _EIEAEE
InfiniBand{Z# 77498408
FEEREE EB—FInfiniBandiE1E1E « AR EREGEEIREAE o F—FEEFInfiniBand3iii2s ~ F
X BeeGFSH F i E1{EAR2IAVIEALT o LKA BeeGFSH F M {EAREMIPOIBFAIRE A/ (MK BEESE

HIGPURENBeeGFSIERAMNTAAM R - MMREHLRREEZNIPEE « FHaclE - E—RERRETHNEE
Bi#EREHARENFER - METEEAR AP REGRSERN FHERED -

HIER
BEZEBIRANEZMERER - —BERATRPNIPETERER o

@ IEEN S ZEE TIIRA © =B/ ITEKERTRAN - EERTRAN « BRURINIZERE

BETIRAM S 2B o
FEZEENE, IBEEE IP {irtik & HREREY IBEHIB EHEIP EHIP
oDD (t—) ita. 192.168.1.10 ODD (C1) 2A. 192.168.1.100 192.168.1.101
oDD (E—) [2A 192.168.1.10 ODD (C1) 2A. 192.168.3.100 192.168.3.101
oDD (k—) i3a 192.168.5.10 (22K (C2) 2A. 192.168.5.100 192.168.5.101
oDD (t—) ida. 192.168.1.10 {B&F (C2) 2A. 192.168.1.100 192.168.1.101
B (T+5F ila 192.168.1.10 opD (C1) 2B 192 - 168 -2 192 - 168 - 2
) - 100 - 101
BE (FHE 12A 192 - 168 -4 ODD (C1) 2B 24.100 24.101
) - 10
B8 (F¥&FE i3a #hyk ;192 B (C2) 2B 6.100 6.101
) - 168+ 6+ 10
B (T+F£ Ma 192 - 168 - 8 &% (C2) 2B 192 - 168 -8 192 -168 -8
) - 10 - 100 - 101
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LEEP AL IENE « BFRFEEERER TFIPoIBFAAMKEE - TEERER TFIRAIMIZETEISE -

* BTENLTEKER
* BeeGFSEEIPKEZERE MxxxJ © 127.100.yyy 3¢ 'xxx.xxx.128.100.y"

@ BT AIEREERREENNE - BERSE
IERTRERE—NMEER A G ENBEREPEEF o

* BeeGFSEIRFEKER Noxxxx.Y.101.01 % Noxx.xxx.Y.102.01

AIEHEERFTE  BURIIEZEE R InfiniBandZ 118 2ODDE B

EREMNERETEEOEIENRESD - W

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

* BeeGFS #ERFKZAN xxx.yyy.103.22z B xxx.yyy.104.zzz °©

s EEM M00.xxx.1.11 & T00.xxx.99.2551 HI{iit EIREBL AR o

IPolB BE—FERREU T ZE

RIEFHIHEYBRS - AEPBIERR ERE —FHERRIME "ERE -

F#48E% : 100.127.0.0/16

TRIZHEE—FHEIRAVEE © 100.127.0.0.0/16 ©

B8 InfiniBandiE{E1E
BeeGFSEEIP i1b 5% i4b
BeeGFSEIE i1b

i2b
BeeGFSHI#E R i1bXi3b

i2b3Xidb
BeeGFSf#1z:& i1b3Xi3b

i2b3Xi4b
BeeGFSH Fif (AR FIHMRE)
IPolB MifE 74358 ELL /5 5

IPi 4B &EE

100127.100.1 - 100127.1005.255
100127.101.0

100.127.102.0

100127.101.1 - 100127.101.255
100.127.102.1 - 100.127.102.255
100127.103.1 - 100127.103.255
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B EREE T A EIREES o

EREREERETRUMUENEERREDAME - SHMEERA RS RIERER
@ f)ﬁﬁ’\JBEﬁ%H o WRILIAGE = AR EE S tiebreaker 2R T BERLEE ~ BAMH I KRRPAZR

TTEENERETNSEZEGREZHERN - EmESHANHIT BeeGFS FEERAFEFERT - BRERAN
#EFIRTS ~ FRIESZBRA ©
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7£* UEFI| Setup > System Settings* T AR T RFRE :
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BIHCARAR I =
DF CikA& =F
SMTHRT =H
CPPC =F

{EfARedfish APIFBEAKETE

BT EFAUEFIRRE ~ &t n] LU fEFIRedfish APIZRESE R4 TE ©

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"

}

}

1

YNFERedfishZRABRYEFAEE ~ 55260 "DMTFAELE"

R E T AnsibleZ 4 &L

FEIE Ansible 1ZHIENR, » SHIRIETE Al E B ERFIRERERME » UIEFER
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NetApp R ZE  BeeGFS ZPEMFTEERZMEIRETE, o

AER TR SR U B EEEE MR AR E - TS RETE Ubuntu 22.04 LRI - BRAEE Linux B1TEH
BSEL BE > A2/ "AnsibleZ " o
1. 1 Ansible #4825 %4 T 51 Python #1 Python Virtual Environment &4 o

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

venv
2. 317 Python IS o
python3 -m venv ~/pyenv
3. RAENEHIRIE o
source ~/pyenv/bin/activate
4. ERENMERIRIEP R EFTEN Python Eff ©
pip install ansible netaddr cryptography passlib
5. £/ Ansible Galaxy &% BeeGFS &5 °©
ansible-galaxy collection install netapp eseries.beegfs
6. B&z% Ansible » Python #1 BeeGFS &R EEhRASE B VTS " AT gE K" o

ansible --version

ansible-galaxy collection list netapp eseries.beegfs

/

7. HBEFEZEE SSH » 72 Ansible ¢ Ansible =4I EIE57ZEUE % BeeGFS HEZEHE, o
a. NREE > 7£ Ansible EHIETE FESE —HNBEEE o

ssh-keygen

b. HEEERERIRE M SSH ©
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ssh-copy-id <ip or hostname>

(D)  #FEREERGBNETHSSH - BHEFSHE - FEE -

#Z17 "] Ansible[ETF
HETEREZNMEREIABVAER ~ oI UZILrTHITHFAB &% « UMKKREESE
HIBeeGFSIERA4R o 'FEBIEE M « B4EMES « sRAAFTENBeeGFSIEE R4

T | ERFIARERRAR
EREREMARERIRIVAR « EmCERNEREMEARRTERE

FsAZ Al
* BIEHEHBEEFEREUTTE - ARPIIHRER "RERE - BERUERE—FHEBELSE

1. fEAnsiblefZHIEIRE L « #HISZAREFAsbleEEMBEFMERNB &R

BRIES AR « TRIFHBILE SRR BHRRZUNFRAERZMBEE - UWRNIT DR -
2. BIUTHFEER:

{host_vars)

(ER2)

"B

=

3. BIUEETENTBEE > WE Ansible Vault INZFRERZUREREREZE GE2R "FFHAnsible VaulthnZ A

="
a. BIEFB&%k group vars/alle
b. £ group vars/all  BEgH > BI—ERTANEBIER passwords.yml °

C. fEATHIIEEEA passwords.yml file > RIFEHERERAMIANERAERBNER2H :
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# Credentials for storage system's admin password
eseries password: <PASSWORD>

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

# Credentials for HA cluster

ha cluster username: <USERNAME>

ha cluster password: <PASSWORD>

ha cluster password shabl2Z2 salt: randomSalt

# Credentials for fencing agents

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

apc_username: <USERNAME>

apc_password: <PASSWORD>

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

# Credentials for XCC/BMC of BeeGFS file nodes

bmc username: <USERNAME>

bmc password: <PASSWORD>

d. 7E IR TEFHIT "ansible-vault encrypt passwords.yml" 58 E EEHRIEFEZAE o

FER2 | EEHERIERTRIRERAR
EZRBRATMERIE R ERANE R E E R IREIRLAVAERE o

—_

. 7£ Thost_vars/] T ~ 25 {EBeeGFSIEZMREL—ERL%A Nyml EI’J*“‘?FQ HAPEITIIRA ~ Wi5RIE
EBeeGFSHEEIPM TR LEIIEARS  BEABoddHIBEHERE

—FE ~ ISR T ERE G IR R REER (PIINib0ibs1f0) - BLEBEFILBRERRE (V54
D EFE %Eﬁﬁiﬁﬁﬁff’é;ﬁﬁ!ﬁﬁﬁéﬁﬁﬁ] °
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ansible host: “<MANAGEMENT IP>"

eseries ipoib interfaces:
addresses.

- name: 1ilb

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>

# Used to configure BeeGFS cluster IP

# NVMe over InfiniBand storage communication protocol information

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

ho1l,

ho2,

h03,

ho4,

L)

L)

# NVMe over InfiniBand storage communication protocol information

eseries nvme ib interfaces:

- name: ila
address: 192.168.2.10/24
configure: true

- name: iZ2a
address: 192.168.4.10/24
configure: true

- name: i3a
address: 192.168.6.10/24
configure: true

- name: i4da
address: 192.168.8.10/24
configure: true

®

NRICBEEEBeeCFSELE « AN ANRFILRE - BIIEHEE
IENVMe/IBEYZREIPHIIP - ERMEM ~ FILELEEETRIEFEEN « MARFREZEEEE

FTmAEn

BFR%

EBIP{L ~ 55

43



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

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

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

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

controller a:

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

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

- 192.168.7.101
- 192.168.8.101
- 192.168.7.100
- 192.168.8.100

T3 | EREEREFMAREZMNERIRAAR

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

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

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

Z lgroup_vars/all.yml]

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

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

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

SEA . EREEREFAEREEMNERS
RN AARZEEMES Tha_cluster) NEERESR - AEHHHNTREREERESTE Ngroup

vars/ha_cluster - yml) #EZEHAYAERE o

1. EERER - ERTERE - SETERHR EAM Tshow) EAEREE -

### 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"

@ Y02 “ansible_ssh_user B4% “root' 2 » &R LUEZ M K BE
“ansible_become_password M FEB I THEL S MEFHERE "--ask-become-pass #EIH ©

2. e mESHUAE (HA) RENSTE - TIsE£ENENERE -

MREEEIIBIPELFE « hUAEMFERM Tbeegfs_ha_mgmtd ¥ IP1 ° BHEANSEHE
7#BeeGFSEEEREHHFTRERIEE °
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£/ Tbeegfs_ha_alert_email_lists] 5 —HHZHEIZNEESHLERIEFEBH o

### 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

BEELUTS © B HBeeCFSHEAMMA R BE—HAREUSMIIE
(D) B~ Tbeegfs_ha_mgmtd_F B ipRREEM o BEEBHAEER « THEHEMIBeeGFS
BIDRT © WA E—EREFIR SRR o

. REMRBEAIERER o (WEHAEBN  :A2M "7£Red Hat High Availability#Z £ 8 EFRREINEE" o ) TF%
HEETRER E— AR IREEIBIZ AV EE ) o sBiRIE 5 Hh—(E5EIE -

FUEDERF - 5FEE
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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
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

° ARG R AIRINEE - EEFEEREIRR _agent_ °

° £ TPCM1_host_map) 3 TPCM1_host_listy HFIEER T<Fi%iE>1 HWEHEE Ansible) BEH
B EHTE o

° REERELREIREENERL T#1TBeeGFSEE - LHREEREEF - EXTERA T HRBeeGFSART (
BIEEREESTMERBRY) RELBEMAERE FEEZESMRARERNAR « EMEX
BRARTIEFEMARKIFFERNITA - MRLBEEHEREINGE « 552FBeeGFS HABBERAPIE
A —A%MIzE « W7E Tha_cluster_crm_config_options[stonithEX FAAY]

1% Tbeegfs_ha_cluster_crm_config_options[stonithE{ ARl &4 TRl o

° BZERERIIIREEE B R HE A « BeeGFS HAA B RI:RFERed Hat HAE S 41FES vl ARYERIFE
BERIBIET o MRATRE  SAERAEBREE R4 (UPS) EREHNALETT (rPDU) E(EHFRREARIE
2« ARELEREEAEREN (FUNEREEEFIZR (BMC) HARSBAEZNEMEEEE) - TFLE
MR EN TR Re A B FEFence EK ©
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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. TELinuxfEERFFRUBREBIMBERR ©

AT S EAER RV SENFERRE BB EFRY - B LEZEFRE TR HNTERRE °
It~ BERFZEG B 57EBeeGFSABH « BERATHA  UHFEEAENEEREHEZRFRITR

AERAMEERR ~ B

### Performance Configuration:
beegfs ha enable performance tuning: True
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5. (GER) SRR ERELnuEERFETRIMEERR2H o

INFRIERI LGREERI A BRI 2T BBE » 52 R® BeeGFS HA B ERNAERRTARE—E "ER
5IBeeGFS GitHub#Euh" o IIEF R REFRIFNA SRS E R BRI E R A LB R AR (E host_vars ©

6. EETE IR FIR M2 EAY 200GB/HDR EARAES ~ 35{EF NVIDIA B Fabric R #E% (
MLNX_OFED ) HHBIMRFHREIES (OpenSM) EH o Fr5IHY MLNx_OFED hRZk "fEZ2Ei 25T k"
BEMIT E2:%AY OpenSM Eff o BEFATIEHF Ansible BITEE ~ BN BSLEFEEEREME tLHE
MLNX_OFED BEEHF2= ©

a. 7£ Tgroup vars/ha_cluster - yml) (REERFREEMH) PEATISE :

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

virt max ports in process: "QO"

7. RE Tudev'fRAY ~ FE(RIEREInfiniBandZE IR HH IS L EHRPCle R B 2 BN HE— -
fudev'RALER BE FBeeGFSIER ENFL 2 (AIAREE T & HIPCleta s FriT A RURAY -
BRsE ISR REEA TIUE ¢

### 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": iz2a

"0000:41:00.1": i2Db

"0000:81:00.0": i3a

"0000:81:00.1": i3Db

"0000:21:00.0": ida

"0000:a1l:00.1": i4b

# 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": iza

"0000:01:00.1": i2b

"0000:21:00.0": i3a

"0000:a1:00.1": i3Db

"0000:81:00.0": ida

"0000:81:00.1": i4db
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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
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
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

8. (ER) EMHTEBENBERENREE -

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

ERFAE T - THMEEER &7 ARRARUISERESGEREE NS IR T 9 R EIFr

EBeeGFSHEEFEE (MNEREERRFMEN « 52RBeeGFSHELL "E 2 H|:BeeGFS £
@ g o BIMERRF - AR ERRERENBEISIERRELFRRENEEER &

B& TRandomrounds) -~ RE{FATERH TRandomized) (FEi%) & - FiAEIRMH RIFHIRN

A& ~ RRHNAEERAIE T BERE -

RS | ERBABRRERAAER
&IREFERIHL AR B TETE4 Eseria_storage R4t HBHEPER - AHHPHNSREREREZE Mgroup

_vars/ Eseries _storage&#t.yml1 FEZEHRIZERS o

1. 3% TAnsible connection to local (FIEAFEAE) | - IRERFADE - WISESTRERESSLEE o (
FIETT ~ AnsibleZfEFASSHELAZ EEE T 14 « (B1EEENetApp ERVEEFRAMAEIREAEBERT -
B EFHEREST APBEITE o) EHERIERIE FHIER :

=

### eseries storage systems Ansible group inventory file.

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

ansible connection: local

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

eseries validate certs: false

2. BEMRREMEE - BAEPRERIRERLFTTAIARA "R R" o

A T EEFERIREZE "NetAppZ IRATIL" o RAIUAFEIF 4K ~ K2R EMIMAAnsibletZHIEIEEN TEH/1 B
&% « ABTE TEserie_storagef#F&4.yml) HFIEATFIZH « LUIEAAnsibleiEITHEK :

# Firmware, NVSRAM, and Drive Firmware (modify the filenames as needed) :
eseries firmware firmware: "packages/RCB_11.80GA 6000 64cclOee3.dlp"
eseries firmware nvsram: "packages/N6000-880834-D08.d1lp"

3. W ELL L 4L AR B IR ENRE R 25 2 AR B IR IR RERR S 8188 "NetAppZIEATIL" o ISl UFEIAREM
FAFEMIANA packages/ Ansible IEFIEIRERI B E; ~ ABEHIEATIIZ2H
eseries storage systems.yml ™ LAfEFE Ansible #E1THAR :
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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
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/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/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
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
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

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

#% TEseria_drive %) B2 grade drives_online) :|REZ MBI MEAR « BHBEEDEE

@ EBeeGFSZ B REMIT - ERAAZREREEARAIELLFIBEIRIEAN/O ~ LU T RER
FET0EEER o MRTEREHAIEE 2 BITAR LIRSS EIRE A AR (R IR - BRMERTIFILER
% Ttrues ~ OB BBEAERE

4. BERECHEE - FHREERETTIIEE !

# Global Configuration Defaults

eseries system cache block size: 32768

eseries system cache flush threshold: 80

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

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

o. EERMRRENVolumeBERECEMITA « 5BIaE MIIZS# !

# 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,
99:117, 99517, 99:16, 99:8,99:15,99:9,99:14,99:10),99:13, 99:11, 9912

#t¥ lEseria_storage B R A] AR FEERIE ~ ENetApp EF600EIREI RV EEE -
B AR TS TRAAET Volume B 4B MVIIEE o LLIERE Al R SEEF4E M)/ O 0 i 1B iintii i
1@ o

E#BeeGFSEE &E1IRHIAnsibleETF

EZ—MRAYAnsibleEFLEE 2% « sAE HKBeeGFSIERER AT B ERE EIRAVAERE o

BLENERATBUANEBLHEREEERLR (BEESE  PEBHNFEERT) FERNERRE F2E2H
PEBSHNRERFNEEERR - URE=EARFTFEEER o

rm
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BESRBEERNTTBINHIVERRERE « CRIUERELEREERRENtApp BeeGFSEEEIR « UFF &
§&1@BeeGFS*§*§\HEEUa§X °

HEAEREESHT  RREETEE « MR AROENE Y BecCFSERAMMHMEL -
(D) REEEMRESEERNERMINAsbeEMET « LUREIFERFBNIPEILSE LUk
(RE AR EBecGFSISRETEETIA A B -

$ER1 : B AnsibleEFIEZR

1. BILFAY Tinventory.yml) 182 -~ ARIBA TR E ~ (HEER EMEIRA Eseria_storageR#t1 ~ UK
REPEHWEIRETLZ - ZFBAELL Thost_vars/<fileName (FH#4T8) >.yml FHERARRATEIELFE o

# 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:

ERESEP ~ GR7E Tha_cluster) FTEIIEMAIANITEE « MRKREEEZETHITHIBeeGFSART

SH2 | REEE - PEENTREREERRNET
EEYEREERRTNFE —ERERRYAE SBeeGFSEIRMART « U FHEERIFIHEZART :

1. 7£ Tinventory.ymly 1~ £ Tha_cluster : FIH] THEA TR :

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

stor 01:
hosts:

beegfs 01:
beegfs 02:

meta 02:
hosts:

beegfs 01:
beegfs 02:

stor 02:
hosts:

beegfs 01:
beegfs 02:

meta 03:
hosts:

beegfs 01:
beegfs 02:

stor 03:
hosts:

beegfs 01:
beegfs 02:

meta 04:
hosts:

beegfs 01:
beegfs 02:

stor 04:
hosts:

beegfs 01:
beegfs 02:

meta 05:

hosts:

beegfs 02:
beegfs 01:

stor 05:
hosts:

beegfs 02:
beegfs 01:

meta 06:
hosts:

beegfs 02:
beegfs 01:

stor 06:
hosts:

beegfs 02:
beegfs 01:

meta 07:
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2.

3.

54

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

#8371 Tgroup vars/mgmt.mly #EZE -~ TEEFTEER :

# mgmt - BeeGFS HA Management Resource Group

# OPTIONAL: Override default BeeGFS management configuration:

# beegfs ha beegfs mgmtd conf resource group options:
# <beegfs-mgmt.conf:key>:<beegfs-mgmt.conf:value>
floating ips:
- ilb: 100.127.101.0/16
- i2b: 100.127.102.0/16
beegfs service: management
beegfs targets:
netapp 01:
eseries storage pool configuration:
- name: beegfs ml mZ m5 mb6
raid level: raidl
criteria drive count: 4
common volume configuration:
segment size kb: 128
volumes:
- size: 1

owning controller: A

7£ TGroup_vars/y T ~ ER T EAEIIEREF4H "meta_01) E| Tmeta_08) BIIEZE ~

BARFBHITREUEE

RBIEF RS

e

=



# meta 0X - BeeGFS HA Metadata Resource Group

beegfs ha beegfs meta conf resource group options:
connMetaPortTCP:
connMetaPortUDP:
tuneBindToNumazZone:

floating ips:
- <PREFERRED
- <SECONDARY

beegfs service:
beegfs targets:
<BLOCK NODE>:

<PORT>
<PORT>

PORT:IP/SUBNET> # Example:
PORT:IP/SUBNET>

metadata

<NUMA ZONE>

eseries storage pool configuration:

— name:

<STORAGE POOL>

raid level: raidl

criteria drive count: 4

common volume configuration:

segment size kb:

volumes:

- size:

128

21.25 # SEE NOTE BELOW!
owning controller: <OWNING CONTROLLER>

1i10:192.168.120.1/16

HEFRE A NEURBHEEFEE RN (B4 VolumeBi ) MBI LEIRIERE © NetAppi@ZI 2R
AEEERNPRE-LEURRE  UEAEHEETSSDAEERKE (MHBFAEM 5

®

53.844 TBHARR KRS ~ sAnSIL{ERRA 121.25)

# 122.25)
EEATE iR
meta_01.yml 8015
meta_02.yml 8025
meta_03.yml 8035

FENIP
i1b :

100.127.101.

116 i2b

100.127.102.

1/16
i2b :

100.127.102.

2/16i1b

100.127.101.

2/16
i3b :

100.127.101.

3/16i4b :

100.127.102.

3/16

NUMAIE
0
0

& IREARY
netapp_01

netapp_01

netapp_02

2R "NetApp EF600[EFEFTT") o #IFERM Tbeegfs m1_m2 m5 m6'y] HEF1%HE
BHREREAEIERT - ALt - HFRFEESRAPPEEREEE « E#EH1.92TB

; SNSRAEF7.65TBHAMEM « sAHSILIES

; WSR(EF15.3TBRAHEM ~ SAAFILLERR A 23.75]

o

REERMN  HEEITHS
beegfs m1_ &

m2_m5 m6.

beegfs m1_ b
m2_m5_m6.

Beegfs m3_ &
m4_m7_M8
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EELE

meta_04.yml

meta_05.yml

meta_06.yml

meta_07.yml

meta_08.yml

BiRR
8045

8055

8065

8075

8085

FHIP
i4b -

100.127.102.

4/16i3b :

100.127.101.

4/16
i1b

100.127.101.

5/16i2b :

100.127.102.

5/16
i2b

100.127.102.

6/16i1b :

100.127.101.

6/16
i3b :

100.127.101.

7/16 i4b :

100.127.102.

7/16
i4b

100.127.102.

8/16i3b :

100.127.101.

8/16

NUMAR 53
1.
0
0

& IREARY
netapp_02

netapp_01

netapp 01

netapp_02

netapp_02

HEERM
Beegfs_m3_
m4_m7_M8

beegfs m1_
m2_m5_m6.

beegfs m1_
m2_m5 m6.

Beegfs_m3_
m4_m7_M8

Beegfs m3_
m4_m7_M8

ARSI
b

4. 71 TGroup_vars/] T ~ ER Y& AEIIEREZE Tshor 011 % Tshor 08 BIHEZE - ABIEASERFE

56

MTREUEE
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# stor 0X - BeeGFS HA Storage Resource
Groupbeegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 10

common volume configuration:

segment size kb: 512 volumes:

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

- size: 21.50 owning controller: <OWNING
CONTROLLER>

() oEERERRT #SH EENREEROAESRREESL .

TEERE BIRIB FENIP NUMAESE  @HREE FEERN  HERIEIES

STOR_01.yml 8013 i1b : 0 netapp_01 beegfs s1 s2 &
100.127.103.

1/16i2b

100.127.104.

1/16

STOR_02.yml 8023 i2b : 0 netapp_01 beegfs s1 s2 b
100.127.104.

2/16i1b

100.127.103.

2/16

STOR_03.yml 8033 i3b : 1. netapp_02 beegfs_s2 s4 %
100.127.103.

3/16i4b

100.127.104.

3/16

STOR_04.yml 8043 i4b : 1. netapp_02 beegfs s2 s4 b
100.127.104.

4/16i3b :

100.127.103.

4/16
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SEuT i BiRR
STOR_05.yml 8053

STOR_06.yml 8063

STOR_07.yml 8073

STOR_08.yml 8083

FHIP
i1b :

100.127.1083.

5/16i2b :

100.127.104.

5/16
i2b :

100.127.104.

6/16i1b :

100.127.1083.

6/16
i3b :

100.127.103.

7/16i4b :

100.127.104.

7/16
i4b :

100.127.104.

8/16i3b :

100.127.1083.

8/16

T3 | REPEEHHFEERRATME iR
BLED SRR EBeeGF ST B R+ EF R BB IR FTNITER -

NUMAR 53
0
0

1. 7 Tinventory.ymll A~ EIRBAHAR TIEATIIZE

meta 09:
hosts:

beegfs 03:
beegfs 04:

stor 09:
hosts:

beegfs 03:
beegfs 04:

meta 10:
hosts:

beegfs 03:
beegfs 04:

stor 10:
hosts:

beegfs 03:
beegfs 04:

meta 11:
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& IREARY
netapp_01

netapp_01

netapp_ 02

netapp_02

BEERMN
Beegfs_S1_S
6

Beegfs_ S1_S
6

Beegfs S7_S
8

Beegfs S7_ S
8

ARSI
3

=



hosts:

beegfs 03:
beegfs 04:

stor 11:
hosts:

beegfs 03:
beegfs 04:

meta 12:
hosts:

beegfs 03:
beegfs 04:

stor 12:
hosts:

beegfs 03:
beegfs 04:

meta 13:
hosts:

beegfs 04:
beegfs 03:

stor 13:
hosts:

beegfs 04:
beegfs 03:

meta 14:

hosts:

beegfs 04:
beegfs 03:

stor 14:
hosts:

beegfs 04:
beegfs 03:

meta 15:
hosts:

beegfs 04:
beegfs 03:

stor 15:
hosts:

beegfs 04:
beegfs 03:

meta 16:
hosts:

beegfs 04:
beegfs 03:

stor 16:
hosts:

beegfs 04:
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beegfs 03:

2. 7t TGroup_vars/] T ~ EATHEAEIEREIZE Tmeta_091 F| meta_16] BIERE - REBIEASERE
HNFEREE « U2 R#HF !

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

() wErRERRT . #SH EENREEROAESRREEAL .

EES Y LR FEIP NUMAESS  GEiREGRL RBESRN  EEIERIS

meta_09.yml 8015 i1b : 0 netapp_03 Beegfs m9_ &
100.127.101. m10_M13_M
9/16i2b 14
100.127.102.
9/16

meta_10.yml 8025 i2b:100.127.1 0O netapp_03 Beegfs m9 b
02.10/16 m10_M13_M
i1b:100.127.1 14
01.10/16

meta_11.ml 8035 i3b 1. netapp_04 Beegfs_ M11_ &
100.127.101. M12_M15_M
11/16 i4b 16
100.127.102.

11/16
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STy pEEE FEIP NUMAEE  &iREiE, REERN  EEIERIS

meta_12.ml 8045 i4b . 1. netapp_04 Beegfs M11_ b
100.127.102. M12_M15_M
12/16i3b . 16
100.127.101.
12/16

meta_13.yml 8055 i1b : 100 ~ O netapp_ 03 Beegfs_m9_ &
127.101.3/16 m10_M13_M
i2b : 100 -~ 14
127.102.3/16

meta_14.yml 8065 i2b:100.127.1 0 netapp_03 Beegfs m9_ b
02.14/16 m10_M13_M
i1b:100.127.1 14
01.14/16

meta_15.yml 8075 i3b : 1. netapp_04 Beegfs M11_ %
100.127.101. M12_M15_M
15/16 i4db . 16
100.127.102.
15/16

meta_16.myl 8085 i4b : 1. netapp_04 Beegfs M11_ b
100.127.102. M12_M15_M
16/16i3b . 16
100.127.101.
16/16

3. 1£ TGroup_vars/] F -~ EA TS AEIIEREI4E Tshor_ 091 F| Mshor 161 MIFEZE « ABIEASERTS
BRI EE « U2 EREF)
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# stor 0X - BeeGFS HA Storage Resource Group
beegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
- <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 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>

() =rmEmmRt #SEEEOREFSHNEEERRESHL .

EE Ty EIFIE ZENP NUMAEE  &IREE, REERN  EEIERIER
STOR_09.yml 8013 i1b : 0 netapp_03 beegfs s9 s1 &
100.127.103. 0
9/16i2b
100.127.104.
9/16
STOR_10.yml 8023 i2b:100.127.1 0O netapp_03 beegfs s9 s1 b
04.10/16 0
i1b:100.127.1
03.10/16
STOR_11.yml 8033 i3b : 1. netapp_04 Beegfs S11_ &
100.127.103. s12.
11/16 i4b
100.127.104.
11/16
Stor_12.ml 8043 i4b : 1. netapp_04 Beegfs S11_ b
100.127.104. s12.
12/16i3b
100.127.103.
12/16
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EELE BiRR
STOR_13.yml 8053

STOR_14.yml 8063

STOR_15.yml 8073

STOR_16.yml 8083

T4 REERTEERRNER

FHIP
i1b :
100.127.103.
13/16i2b :

100.127.104.
13/16

i2b:100.127.1 O

04.14/16
i1b:100.127.1
03.14/16

i3b :
100.127.1083.
15/16 i4b :
100.127.104.
15/16

i4b :
100.127.104.
16/16i3b -
100.127.1083.
16/16

NUMAR 53

& IREARY
netapp_03

netapp_ 03

netapp_04

netapp_04

BEERMN  HEEEGES
beegfs_s13_s &
14

beegfs s13 s b
14

Beegfs_S15_ &
S16

Beegfs S15_ b
S16

B BRREAI R E BeeGFSMETF B IBN AT ANITER - RETHEUBEN+HREEFRFENEERAFERFEZER

MZENFEEZR - ERMBEPEBENERHBHAEE - MESEREZREMB [Criteria _DRIVE _count]

HER10EER12 0

1. 7 Tinventory.ymly A~ EIRBAHEE TIEATIIZE
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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. 7t TGroup_vars/] T ~ ERATHEAZEILEREFZE Tshor_171 | Tshor 24 BIHEZE « RBIEESERE
HTBERNIEE « U EREF)

64



# stor 0X - BeeGFS HA Storage Resource Group
beegfs ha beegfs storage conf resource group options:
connStoragePortTCP: <PORT>
connStoragePortUDP: <PORT>
tuneBindToNumaZone: <NUMA ZONE>
floating ips:
- <PREFERRED PORT:IP/SUBNET>
— <SECONDARY PORT:IP/SUBNET>
beegfs service: storage
beegfs targets:
<BLOCK NODE>:
eseries storage pool configuration:
- name: <STORAGE POOL>
raid level: raidé
criteria drive count: 12
common volume configuration:
segment size kb: 512
volumes:
- size: 21.50 # See note below!
owning controller: <OWNING CONTROLLER>
- size: 21.50
owning controller: <OWNING CONTROLLER>

() ETRERNRY > #SEEENRESRUBESRREESL -

EES Y EFIR FEIP NUMAESS  @iREARL RESRN  EEIEHIS
STOR_17.yml 8013 i1b : 0 netapp_05 Beegfs_S17_ &
100.127.103. s18
17/16 i2b .
100.127.104.
17/16
STOR_18.yml 8023 i2b:100.127.1 0O netapp_05 Beegfs S17_ b
04.18/16 s18
i1b:100.127.1
03.18/16
STOR_19.yml 8033 i3b : 1. netapp_06 Beegfs_s19 &
100.127.103. S20
19/16 i4b .
100.127.104.

19/16
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e EIFE
Stor_20.ml 8043

STOR_21.yml 8053

STOR_22.yml 8063

STOR_23.yml 8073

STOR_24.yml 8083

ZiZBeeGFS

FHIP

i4b : 100 -
127.104.20/1
6i3b : 100
127.103.20/1
6

i1b
100.127.1083.
21/16i2b :
100.127.104.
21/16

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

i3b :
100.127.1083.
23/16i4b :
100.127.104.
23/16

i4b :
100.127.104.
24/16i3b
100.127.1083.
24/16

NUMAR 53
1.
0
0

& IREARY
netapp_06

netapp_05

netapp_ 05

netapp_06

netapp_06

BEERMN
Beegfs_s19
S20

Beegfs_S21_
S22

Beegfs S21_
S22

beegfs S23
s24

beegfs S23
s24

ARSI
b

b

SMERERARE « BERT RS EEINTLELFHETFTH - TSEERAERE

PRERIARE ©

HEOAFTA LIFER AT M A E—BEF T - EENERNARNS - ERHERIRMEFHUEIE © Ansibler] 38

TR RZEMAS « UHKAEEEANHEFMEREAS (Pl BExEH - TENEEE)

&l ~ F2HEK TAnsible) X "HE" o

o YITEEAR

AREESEESEMABNERANTAnsibleEE 5 E - FIt « BEHEFMEEREADBIEETENetAPP
E&%Ansible 27 WEFHIZEAE -

@ Bai - Z6ZEBeeGFS

1. B3R Tplaybook * ymly 1% « HPEE !

# BeeGFS HA (High Availability)

pay
=)

REMEZEER (TEZRER)
ARERERER ~ LURESTE (E R AR SR AT (B 38 A AU EfIRTRE o

cluster playbook.

- hosts: eseries storage systems

66
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gather facts: false
collections:
- netapp eseries.santricity
tasks:
- name: Configure NetApp E-Series block nodes.
import role:
name: nar santricity management
- hosts: all
any errors fatal: true
gather facts: false
collections:
- netapp eseries.beegfs
pre tasks:
- name: Ensure a supported version of Python is available on all
file nodes.
block:
- name: Check if python is installed.
failed when: false
changed when: false
raw: python --version
register: python version
- name: Check if python3 is installed.
raw: python3 --version
failed when: false
changed when: false
register: python3 version
when: 'python version["rc"] != 0 or (python version["stdout"]
| regex replace("Python ", "")) 1is 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: 1ln -s /usr/bin/python3 /usr/bin/python
become: true
when: python version['rc'] != 0

when: inventory hostname not in
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groups [beegfs ha ansible storage group]
- name: Verify any provided tags are supported.
fail:
msg: "{{ item }} tag is not a supported BeeGFS HA tag. Rerun
your playbook command with --list-tags to see all valid playbook tags."
when: 'item not in ["all", "storage", "beegfs ha",
"beegfs ha package", "beegfs ha configure",
"beegfs ha configure resource", "beegfs ha performance tuning",
"beegfs ha backup", "beegfs ha client"]'
loop: "{{ ansible run tags }}"
tasks:
- name: Verify before proceeding.
pause:
prompt: "Are you ready to proceed with running the BeeGFS HA
role? Depending on the size of the deployment and network performance
between the Ansible control node and BeeGFS file and block nodes this
can take awhile (10+ minutes) to complete."
- name: Verify the BeeGFS HA cluster is properly deployed.
ansible.builtin.import role:
name: netapp eseries.beegfs.beegfs ha 7 4

@ AT ETHITHIA Tpre_tesss) ~ UBREIEEREIRS LR TR %Python 3 ~ WiREFRMH
BYAnsibletZse B A RIZIE ©

2. BITEHEIEBeeGFSH « 551§ TAnsible Playbook) #5< EEEZHA $HEZRIEHEER o
EEBEEZHITFAER pre_tessmentl ~ REBEEREE R EBeeGFSZ AR RERE MR o

Il

HITTIIRS « ARETEEANUE GESHUTHE)

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

BRI HNREBRABIMEE « forks BRFEHASHEBEETERNXA (5) ~ LUEN Ansible

@ TRENEMEE o (INEHFMAEN "S55 HANT" ~ B2 o) BAERTEBURI Ansible
PEHIEn S E R FARVERIEAE S o Lil20{EEEHIRERBE4ECPU (Intel (R) Xeon (R) Gold
6146 CPU @ 3.20GHz) HIEEiIAnsiblelZ5IEREE F#11T o

REBE RN AnsibletZHIEiEE2BeeGF SIEEM @ IRENRL Z BIRVAERE X AEME « BREBR BRI SEG BFAARE o

R FBeeGFSHE I

N BT EEFENBeeGFSIERAMRIMEM T (HIMNEBTHCGPUEIRL) LEZEKRR
EBeeGFSHAIE © T_?EIEIT’FEF' ~ fRET LUEF Ansiblef1BeeGFSES ©
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1. MNEFEE - 51 AnsibleITHIEEL R EEZIESSH « TG H L E ZABeeGFSH R MY SE 1 :
I'sh-copy -id <user>@<hostname_or_ip>']

2. 7£ Thost vars/] T -~ Z&&{EBeeGFSHAIFEI—E%A yml WER - EHESTIIARA « TEFER
BEXFHEABSTIRIENIEREN -

# 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>

YNREAMEF R EU S FRETHE « A AESERF K LREME InfiniBand 71

@ SEHAEMIBET IPolB FHRBT T —(E o MR s+ ILEFIHEYSIE BeeGFS IRISERE
Pl FHERRAEESEE « AAFIREE T2 SEARE—ENE T £ FRES—E
fTE 100.127.1.0100.127.99.255100.128.1.0100.128.99.255°

3. BILFFEZE Tclient_inventory.ymll ~ ABTEIEMIEA THIREL :

# 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.

@ AN FREFEHS o SBEAAnsible Vault (G288 TAnsibles X#) " Ansible
VaultilZANAE") HEEPITEEEBFMEER TAsk (BEAUREE)) 1 BEIE -

4. 7 Tclient_inventory.yml) #£ZE9 « 7£ lbeegfs clients) B¥4HFIHFrE FERE 2BeeGFSA B IRV E
ABIEE 2 EBeeGFSH P imiZ/ OVEARFT TRV E R H MARRS ©
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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 BEENTZTUFF » 55 beegfs client ofed include path FEWEH ¥R
(D) ®Linux REfsMERN EEOSRE - IBMETEN > H2H BeeGFS Xf4 "RDVA
ZiB o

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

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

connMaxInternodeNum: 128 # BeeGFS Client Default: 12

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

# Size of each allocated RDMA buffer

connRDMABufSize: 65536 # BeeGFS Client Default: 8192

# Required when using the BeeGFS client with the shared-

disk HA solution.

default “sync”

role for full

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

# See the documentation included with the BeeGFS client
details.

sysSessionChecksEnabled: false

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

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

# BeeGFS client playbook.
- hosts: beegfs clients

any errors fatal: true

gather facts: true

collections:

- netapp eseries.beegfs

- netapp eseries.host

tasks:

- name: Ensure IPoIB is configured

import role:

name:

ipoib

- name: Verify the BeeGFS clients are configured.

import role:

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

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

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

RERERERERREUI
TeI R ERSNEESRAY - FHEZEEEREREER (10EERHR) &

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

NetApp(£#t ¥ &% 10{EEFAIEBeeGFS HARE « FEZRNAIRBETBBILRFIRIERZRE - 2
i * BeeGFSIERRAMRNT/IRTEBIB10EETR, « MNetAppETENetAppAIBeeGFSIERF EHMALLE E -

BREEZEHARSE - HPESSEERARTHN—SMOZERR « LRI LURIIETTE(EBeeGFSIERAM
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