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Write to Write from Read from Read to
E-Series Array. BeeGFS client. E-Series Array. BeeGFS client.
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Storage Storage
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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

Stripe pattern details:

+ Type:
+ Chunksize: 1M

+ Number of storage targets:
+

Storage

+

+
+
+

101
102
201
202

@

@
@
¢

RAIDO

targets:

stor 01 tgt 0101
stor 01 tgt 0101
stor 02 tgt 0201
stor 02 tgt 0201
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desired:
ID: 101]
ID: 101]
ID: 201]
ID: 201]

[ID:

4,; actual:
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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

»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

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

metadata_01 Mrgg:?;a metadata_02

metadata_04

Volumes preferred on  Volumes preferred on
Controller A Controller B

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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Storage storage_tgt 701
Targets  storage_tgt 702
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File System Mount(s)

Monitoring < IP Address(es)

Systemd Service
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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

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

connNetFilterFile.conf
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— InfiniBand Storage Network
(BeeGFS Client/Server Traffic)

BeeGFS Management,

HA PAIR
.

- Metadata, and Storage
, = Building Block
BeeGFS CPU Clients < =" BeeGFS Metadata, and
(used for validation) G2 nran Storage Building Block
HAF;IR
R BeeGFS Storage Only
i i e 3 .HAPAIR Buildi Block
BeeGFS GPU Client —— lmuwR HEEIng SR0E
(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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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
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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
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0.00 GiB/s

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

giyeEHy ~ EREEERAREDES I RTEEERRZ MNMEEE T BTG o &K¢&Eﬂﬂ%ﬁt§@
IRAMRTFEERLR P A LEICNAERAR - AAEREIMIEIREEARERR ~ BARLAEN HRER
EEH - AEEIFESHMAE « LA R S EREER—EME - uﬁﬁHTFﬁﬂ%°

IORSEZ A : E—HF IR
IORSBEL RIS EAOpenMPI ~ (A E— S MAEGPUMMRSSHITZEIORIZR « LURRE—H B FRASERINM

aE
RE °

%ﬂﬁﬂ@&ﬁ&m@%f%ﬁHEE%@%UMM%D%EMW(rwmﬁmthWm=NWWJ)ﬁmi%
SBETAMMEE « URTFERMN M4EE) 8RE °

Eiﬁﬂﬁﬁ@ﬁﬁﬁﬁﬁt@mwﬁﬂﬁﬁﬁm\%E%%HW%%¢%E%%E$*W#E@%%E%%
i ©

TEZERER={EBeceGFSEEEIRME—A P IHMIORBIZ LR

1x HGX Client - IOR Buffered 10 w/ 960GIB Aggregate filesize
350,00 GiB/fs
300.00 Gig/s

250.00 GiB/s |
200.00 GiB/fs
150.00 Gig/s
100.00 Gig/s
50.00 Gififs
0.00 Gig/s — '

— I [ —
128 Processes 128 Processes
Buffered-40 Buffered-10
Mative Buffered
Beegfs-7.2.6

m sequential - write 4.49 Giafs 11.94 GiB/s
= sequential - read 20.50 GiB/s 31.27 GiB/s
® sequential - reread] 136.08 GiB/s 31.22 GiB/s
= sequential - reread2 289.47 GiB/s 31.50 GiB/fs
® sequential - reread3 289.48 Gig/fs 31,50 GiB/fs

(D) BemstiBeeGFSHERRTES 1MB chunksize - S{EIZAE/\EEE -

HEAERARNVEEEIE - SANVGEIERS « BHREFEREN SRV IIEEH « RERRENA
KIERAMAE - BIENENEN BN AESLEETFABRRAFEEE  BARESEEETSHIPE
BIEERVERES R o
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FRAEE AR 3

PEE R AEREERAMDTest TR (BE237EI0RH) ZKAIEBeeGFSHYFAEEKIAE  RIElfEAOpenMPITEFR
EHERPIRER EMITFITIE

TH2#EARATEERS « HEEREFEEIE10EEINZI3201E -« TER2ME ~ 1BFAR/NR4K o

mpirun -h 10xnodes -map-by node np S$processes mdtest -e 4k -w 4k -i 3 -T
16 -z 3 -b 8 -u
PAEBREEE R —EIMEPEER+FEEEERKAIE « FERIMEREIINYEE RIERETM AR

—f{EBeeGFSHEE R +H#FEZERNE
TERETEE —EBeeGFSHET K+ EFEEERIEANIMDTestiE R ©

MDtest - 1 x Meta + Storage Building Blocks

E00,0000PS
SO0,0000PS
400,0000F5
200,0000FS
200,0000PS
100,0000Ps I I I I
00Fs e —— i ] II ——— ] ]
Directory creation Directory removal Directory stat File creation Fileread File remova File stat Tres craation Tres removd
1xBB1
m 10 Total Processes 2,439 OP5 2,063 0P5 150,7200P5 3,5120P5 51,132 0P5 5,6310P5 224937 0P5 262 OPS 2220P5
m 20 Totsl Processes 3,505 OPS 2,6250P5 246,9950P5 5,3290P5 83,093 0P5 7,6540P5 398,8000PS 187 OPS 1380P5
m 30 Totsl Processes 4,922 OPS 3,092 0P5 425462 0F5 7,424 0P 107,2760P5 11,305 OFS 437,6880P5 135 OFs 85 0P5
80 Total Processes 6,561 OPS 3,3360P3 514,3830P5 9,917 OPS 124,3900P5 14,473 OPS 516,4650P5 860PS 45 0P5
m 180 Tota| Processes. 8,153 OPS 3,486 0P5 527,34B0Ps 12,790 OFS 140,5540P5 18,806 OPS 533,1740P5 S40Ps 23 0P8
W 320 Tota| Processes. 8,451 OFS 3,5860P5 523,6530F5 14,043 OFS 151,6800F5 19,928 OFS 515,6510P5 270Ps 12 OPS

M {EBeeGFSHEE K +HHAFEEE 1R
TERETZEWEBeeGFSHMEE I +H#FRERIAMDTestiER o
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MDtest - 2 x Meta + Storage Building Blocks

1,200,000 OPS
1,000,000 OPS
E00,0000PS
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
ot %A =2%

oo =

IjJ HewAeE

TERRSELIRAERT ~ NetApp#iT T BURLIRE RIS ~ B245 ¢

© EARMBIEIRIE « FE—FHFKInfiniBandZEIEERE o

* (ERARIRSEIRIR  FE—EARSRInfiniBandZEIHIEHE o

* {EFABMCHE 1L BIRARARIARZS EIR o

© BETEE B BRI  WiSHETIARTE e = HANERR, o

© [EEHSEEAEIELR - WiGRFEAIELIEE RIS, o

* EFAPDURARAE A —1EInfiniBand3i83 o A AIXMEEE A ETHRRNIT « X7 EBeeGFSA RIS L
RE SysSessionChecksEnabled:{R1 28k o K& IFI/OERT HER o

BEHEE (G528 "Changelog") EBeeGFSH P if/{AIRESRDMAZELR I HEES « AIAERE

@ AXENEEKX (W TconninterfacesFile] FFTIER) ~ S EBeeGFSEIARZIHIE ; (EREFRAE
IRl OTERIE BT R 2 I H#MET 109758 - FBeeGFSEIRL TR EIMERFIE EHEEFaHoEATCP « Bl
A HERIRE o

NVIDIA DGX SuperPOD #1 BasePOD &%

NetAppEEFELIFIBeeGFSIER A (H=EEBEEIREMN - WERPEZENIN FEFAERERE) 8’
#5NVIDIAs DGX A100 SupermPODIEIZARIR S ZE o IENVAFFHEBIEER A ZE « BEEAIFEER - AIE20ZDGX
A100 GPUfEIARES » BT BRHERME « MRBTMFRESZEERH - LU NVIDIA DGX A100 SuperPOD Ffi#
I AVEREEAERE - NetApp £BY BeeGFS RS ZEE TS DGX SuperPOD H100 ~ H200 & B200 ZR#tHI#%
o BIBEHRZIREE NVIDIA DGX A100 FREREV LRI B AIEF R AT RME ©

UNEEHAAE N ~ B2 "NVIDIA DGXEBARPODEENetApp & E" 1 "NVIDIA DGXEREPOD" ©

FR AR AR

BeeGF SR R B S RIFEE A AR MM B ERIZAVES °
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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/

BERRRBHNER « RSEEMESERERIKEY ZINHABRENMRSE - LN S5 EBeeGFSAMNE
Ko RIBU TR ~ 87 LU FE(EBeeGFSEEERENHEMMEE « UNSEIRIZNTFR -

iAot « BERGERENNAERE - GEREREAEARNEREAREN AR AERAN S URER R
A~ USECERIERRMAVER -

AR AR
TRITHESOMBIRERE -

4HREER TERE 1MiB:& 1MIBE A
FRAS Il + (375 201 62GiBps 21GiBps
1EEHERE 64GiBps 21GiBps

PESHSERETRMGERE T4EEERI) -~ £BeeGFSH » 500 GBHNAEEUBHA SEEESE o (WFF
HHEEN ~ 552 BIBeeGFSXF "R 4T K"

EREFEUERIEEFINGE « URESEBRNERMIERHE X ETUENZRANERRE - RFAEMRM
BE B AR E - MKRRAID 6FIXFSETT ©

P EN+HEFEERRNAERE
TRESPEENAHTEEERNESSBNIEEE -

HEREHS A/ (242 RAID HEBRAE (ERHH)  HIEHEX/) (8+2RAID FEERE (EEAR)

1) AEE R VolumeE$4E 6) f#fFVolumeZ$iH

1.92TB 1,938,577,200 1.92TB 51.77TB
3.84TB 3,880,388,400 3.84TB 103.55TB
7.68TB 8~ 125+ 278 ~ 000 7.68TB 216.74 TB
15.3TB 17 ~ 269 ~ 854000 15.3TB 460.60TB

@ AEPESE LR FRERERER « KU ERBU IR IETREES R IR EEAE
MIE#FHRE R « FBULFRERES -

SERHTRERERIARRE
TRIHARERER TR AN SRR -

AN (10+2 RAID 6) fi#77VolumeZ#4H FFERE (EXRD)
1.92TB 59.89TB

3.84TB 119.80TB

7.68TB 251.89TB

15.3TB 538.55TB
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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

() wormmagsRes SUEER ($—) REERTMATERBORENSEHR -

ﬂ&ﬁbnﬂ*ﬁ(
BeeGFSH#R A R B SR BT ASETHERARNES

{EEBeeGF SR SIERRIFEEIAAE » (ENetApp BRI L —EEZNFARSH - URX{EMEE - BE2HE
ZEERMERT|BIREFAITNEE « URTEHZHERHAZRIBP#1TBeeGFSFIRAVEMAFHRTEK ©

NEESEE EIEETN
EPIAREN B RN S M EE -

1. *FEZEELAYUEFI/BIOSH R MR TE  *BERIERANE - BELEMAEZHMNARSEE LRER
RERTE o WO UERRARERR (UEFI/BIOS) ERE ii?’“%']%% (BMC) i2{HEMIRedfish APIZREEHE
ZEERFHNRFRTE o

AGHRE BRCARUSHEERNARSMLTAFRTR © SLREyBRBERTHARBHLTNE
% © BB 7RI ECHRIEN Lenovo SR665 V3 IRBEMAMRE - HEREEERNNAMRELL
BASHAE" °

2. "PEMERRSBHARRE o "W ERERS BB EBeeCFSIRBEMRTEN T - MRERTIHIKE (&R
) MRS RERAREE - BEVBERSHEE .

° BeeGFSHRFFAHAE 2B

CO AR EB AR HNTERRTE - EUHESE L Fa R FERRFIETRENZE » 520
"BeeGFSARFFZHAER %Z

° Volumefg TLIEMEH S A ERE AR BNTRRE  MERESHEEMRRERRAIETHE - ERETHT

THBE -
* RBEFEE (PIMER - PlEENSREERE)  UREREIRENRAIDEBNEEA/N « &IE
{E¥NIRHAIR @ AR o

* AR OREEE SR A EEEVolume ~ MEREE I APESEERIGEIRENR, o WILPIEERER,
BHEMERIETETIERRRAR « BRERIESR °

WMFEAHEHETFEHERRFETHENZH > F2H "VolumeBTUCEEEERRZ " -

3. * ZETFEREE EM Linux FERGPHNRARTE o *"ERENTER 4 DI Ansible BEER ~ (EAIUEE
FEEZHY Linux {EERMRRTE "EILAJAnsible[ETE" o

Tam s € 2 P 2R EREE NetApp iR 5 2 L HIBeeGFS ~ BRI UEEELERE « UEBERITE TIFE &
FAZZPEITIRZE o RINEEN—LELinuxEERMRREEHFIEIE

° ERSIEIREE FRII/OTE o
SR UTEEABeeGFSEIZMERY & HRIEE R TFOTH ~ LUE -

* RBEEHERE (NVMe ~ HDDZ) FAEHHZESE o
* WEINREERERNEE o
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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
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https://docs.netapp.com/zh-tw/beegfs/second-gen/beegfs-deploy-create-inventory.html
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BIRILREE BT BB I 2 2 -

lTIT

RS EARRASAERE

A EEER IR ALARRE AIE AR E « (BEF600IZE 22 FE T A EF30012H28 « M o] 5EiRE 1 57
BEIOMIBFEZ 2R « SEFEF[ES S A OEMIR « SEEEEIRE2E 14EIETTITSE -

HESAEREGIRR RS « AIRER GFEAHBeeGFSEIR « PEE R RS AN HFARTE PRI EREE
BEBRVAER o BT EIEMA « KB EMEFERETEEF3001EHI 2 FAIINVMetiE L RcE PEBS RIIEE
A FERHATF AR B O B E R 7108 FRINL-SASHARRY

I

RIS AEE AR

BLRIRARENBRIASTERERIREEMEF300M PR TE —E2+2 NVMe SSD VolumeB¥ 4B 1F&R LS
# s WESEIOMIBTEE PR E6X 8+2 NL-SAS VolumeBH 1A TR o

B (BREH BSESHRNETE (1 SEEFAE 2@ SETETAFE GF SERwIE E

DD) E#RE) HERRE) EzzTﬁl:) Ezzﬁﬁl:)
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