Evd7T—290T—2h 5 ANITHIEEN
NetApp artificial intelligence solutions

NetApp
February 12, 2026

This PDF was generated from https://docs.netapp.com/ja-jp/netapp-solutions-ai/data-analytics/bda-ai-
introduction.html on February 12, 2026. Always check docs.netapp.com for the latest.



HR
EvIT—273HT—2H 5 ATHEEA
TR-4732: E v I T =207 —52H 5 ALHIEEAN
REAVER—22 b+
Google Cloud NetApp Volumes
NetApp XCP
NetApp BlueXP 1 —  [GIHA
BER DERE
T—RL—N\N—=V)a—-3>
AlET T —R L—N—=V)a—3Y
GPFS H*5NetApp ONTAP NFS A
GPFSOEZX
GPFS. NFS. XCP Di%fE!) X ~
HDFS & MapR-FS H'5ONTAP NFS N
BEE D' HDFS & & U MapR-FS h*5 NFS ([CB1TT 2 DIFHE T H?
EDRIEDX)w b
GPFSH 5NFSA - 55l 7% FIE
GPFSDKTE
GPFSZENFSICIV R R— kT3
NFSUSAT7 > h%atEMT 3
MapR-FSH' 5 ONTAP NFSA
HHIEROAFHE

© 00 N O & W W WINNDN -2 A -

A W N N A A~ A
A »h 00 b ~ O O O



EvJdr—29thT—2Hh 5 ATHIEEN
TR-4732: v J 57— 97T —32H 5 ANLHIEEN

h—FTa%> F+H)>HL. NetApp

CORFaAXIITIE EVIT—EDHT—RE HPC 7—2%Z Al ICBBE)1T 25 EIC
DWTERAL XY, AIIENFS TIVRKR—FZBLTNFS T—X%ZAIEBL £9H. BEE
132 < DIHFE Al T—42% HDFS. Blob, S3 AL —SHREDE YT T—2DH TSy
7 4—L® GPFS BEDHPC 75w b 7 4—LICRELTVWET, CORTA R R
—/N—TI&. NetApp XCP & NIPAM ZEHELTEY Y 7—X97—X & HPC 7—
REAICBITITBREODHAAIRSA>ERLET, £/ EVvIT—2% HPC H'5 Al
ICT—R%BIT T3 ICEBESRIEDOX ) W MZIDOWTHEHBL X9,

HReadyiR—x%> bk
EyvdF—29tA kL—

EwdF—29iE. HDFS OEBAR I ML —2 7ONA A —TY, BERIZ. Windows Azure Blob
Storage. MapR 7 71 JL X7 L (MapR-FS). S3 A7 Uk XL =R ED Hadoop BT 7 1)L &
A7 L (HCFS) Z K< fERL £9

ANBLHNT 7L XTI

IBM @ GPFS I¥. HDFS DB RZ IV X —TF5A4 X 774 Y AFTLTYS, GPFS . 77U —2
AN OV AR e LTV T—23Y LAT7IRERETEIZIRIOEEREL. BRI-NT+—T VR
CERERBELET,

NetApp1 > L —XBHED 22—l

NetApp In-Place Analytics Module (NIPAM) (&, Hadoop 7 5 XX —MNFS T—RICT7 VR T B3HDKZ
AN—CLTHEBEL £, S S—)L. NFS InputStream. 777 JL ANV RIL F¥ v a. NFS
OutputStream @ 4 DO AVR—RY bHHD £9, FMICOWVWTIF. UTESRLTETL,
https://www.netapp.com/pdf.html?item=/media/16351-tr-4382pdf.pdf o

Hadoop & E—

Hadoop Distributed Copy (DistCp) & ARIRER I S XX —BE LV I ST XEZ—ARADIAE—RX X VIEATN
B29MIAE—Y—=ILTT, COV—ILE. T—2ODEEH. T7—0E. LR— b MapReduce ZfFRAL £
o Z77ANETAL O NID) A MZEBHEAL. XY T ZRVICAHDLT. V=R DA ST7—42%Z3E
—L &9, TOEMRIE. HDFS & & UVIE HDFS T DistCp 1 EZRLTLWET,


https://www.netapp.com/pdf.html?item=/media/16351-tr-4382pdf.pdf

Source

Hadoop distcp basic process

Source Target

Hadoop distcp and NetApp In-Place Analytics Module m

NetApp AFF/FAS storage

Hadoop DistCp (. BIID RS N—%ERAETIC2 DD HDFS S AT LBTT—2%BEL £9, NetApp
& HDFS MADL R T LAD R A N—%ZRMH L F9. NFSEEDHZE. NIPAM (F. T—R%ZIE—F 3
& EIZ Hadoop DistCp ' NFS FEL LBE T B TeHICERT 2. 7T—RFZAE—T3712HD R 1 /N\—Zigftt
L,

Google Cloud NetApp Volumes

Google Cloud NetApp Volumes (&, MO TEBNIZNT A —I VR E/BRIEIVTTVRIXAT4TDT71IL B
—EXTY, COH—EXIF. VY —XZRRICEFE LIMELEL. NetApp DisEZFRL CEEMEZH L
THE ARV TDRIUEALZHIBT 2T BEOHTZBIRA T TORREZEMET ADICHRIEET,
Google Cloud NetApp Volumes (&, T—REZ>Z—2&DT7 v b FU Y rZEIBL. XA T TD/INT )y
VP UZIRAML—CDBEEZMRZ7H. KEERIBCIZTRADNY I Ty FHBLEABEFERT
3-0

NetApp XCP

NetApp XCP &, $H5 BT /N1 XAH 5NetAppA\. F 7=NetAppH* SNetAppANDT— 2 BITx BRHN DHERIC
RITEIBZISATURNYITRITTTY, TDY—=ILIE. FED NAS X TLHh SNetAppX FL— O
YhO—ZICKEDIEBENLNAS T—RZ AE—F 3L DICKFAINTVWET, XCPBITY—ILIF. T—
BT 77ANFELETALIRIDIR M, AR—R LKR—FRY, ZHOBREZLITL TUETES
JIWFA7. INFFvXILIIO R RN)—=2F TV FERALET. CUET 7 3L EDNetAppT—4
1TV —IL T, XCP ZfEMAL T. Hadoop 25X Z—# & T HPC H5NetApp NFS X kL —SIcF— 2%
OAE—TE %9, FTOXIE. XCP ZEH L 7= Hadoop EL U HPC 75 X Z—H 5NetApp NFS 7R 2 — LA
DT —RELEERLTVET,



88 kafka {LSear - 1

i

~
A
T

| BDoluster

¢ iR e MapR-FS, and |r 2 ( ‘
4 HDFS exported as - Netpxch ——  NFS
QW |-lﬁp—q e
GPFS .frep copy -parallel 20 <gpfs/hdfs/mapr node>:<NFS> <ONTAP
MapR FS and IF>:<nfas volume>
HDFS cluster

- T
o) G

S 8

NetApp BlueXP 1 — r [EHA

NetApp BlueXP Copy and Sync (. > FL XX A ML= FTR A L—URITNFS, S3. CIFS 7
—R2E—LL A DERICEES SUVRETAINAI TV Y R F—=R2 L 5—23> VYT o7 H—
EXTY, COVYIRITTIE T—2DBIT. 7T—ha7. A5KRL—>3 >, DB CICERINE T,
T—ADEX TN/, BlueXP Copy and Sync I&Y — X L FEADE TT — X ZMGEIICREEAL £9, KIC.
TINRZEELET, /o MEBOXRY NT—UW. 5T RA. 7> FLIARNOT—RHHFELET, C
DYV TR TIIRERLEETILICESVTED., AR MIROFVWY U a—> 3 VERMHL. T—2EED
BERBIULR—MEREDIRELET,

BAE DRE

ALBROIDICEY I T—=2BAHET—RICTIEALELS LT H L. BERIFRDR
BICEEY 3R sEENHD T,

CEET 2T LAY VR MIIRESNE T, T—&2 L1 7ICI3. #BEtT—%. FFHEELLT
=2 ¥BET—F. OY. IPUVEAT—ERYE. TETERBREOT R ZSHBEHTETET,
CNESIRTDT =X ZATIEA S RT LTUIRT ZHEDDHD T,

* Al i3 Hadoop 7 7 1)L SRATLEEBELRHD FHA. —MREB A T—F T F ¥ Tld. HDFS LU
HCFS 7—RICEHET7 VXA TERVEH. TNHEDOT—RISAIDEBMTES 771l > X7 L (NFS)
ICRB T IUNELHD FT,

*T=ELAIDT 2% ALICBITI BICIE. BE. RARGTOEINYURTT, T—ZLAIADT —
ADEBIFEBICKES K BREIFAERMDAHD T, BRIF. T—FZ Al D XTLICBEHT Z7DDMENT
A=y bHEL AR MIROBVEEZF >TVBIHBEDHD T,

* TRZREEALTVWET, BFHRIE VI T2 TS b T —LEAIBTT —2ZRAALIVEG
By AITUIELIcT—R%ZE Y I T -2 A EDETHINNIETE 258D HD T,

F—RL—/)N—)a— 3>

vy F—42 05 R2—TIE. T—42I& MapR-FS. Windows Azure Storage Blob.
S3. Google 7 71 IL AT LRED HDFS F7:l& HCFS ICR1EENE T, NIPAMD



BhlF%Zf&D T, HDFS. MapR-FS. S3% Y —X & L TNetApp ONTAP NFSI U X7R—
MoTF—2%ZE—9237XbzEELEX L7, "hadoop distcp’V —XH5D AT >

Fo

RODBEIE. NVIDIADAIHEEZNIBTES L SIS HDFS R L —ITERITINTULS Spark 7 5 X2 —7h

5NetApp ONTAP NFS R 2 — LAD—IBH T — 2BE R L TV X T,

K '
AFACwE o, 1
§|3 katkal— | Spark” || 5
\_BDoluster _ Al/DLcluster | !
i i 1 | In-place AUDL | :
' & i
: 1
! 1
; 1
! i 1
1 - !
1 : & :
L - I g
1 A [t e i i
i {}Q Elastic I Bibiipn NFS !
1 O MapReduce e i
; HDFS, | :
! MapR-FS, | hadoop distep -update <hdfs/maprfs/wesb/s3> <nfs> | |
: 53, and wasb !
1 = ]
i 1
i 1
! 1
! 1

Z ® “hadoop distcp’ A< > K& MapReduce 7OJ S LAZERALTTF—XZzIE—L£d, NIPAM &
MapReduce Y B LT, 7—42% JE—93 & ZFIZ Hadoop V5 RZ—DRZAN— LTHBEL £,
NIPAM (3. B—DI U AR— MWL TEBDRY N T—0 AV Z—T A REBRZDPHTETET, D
7O+t X, HDFS £7cIE HCFS "5 NFS ICT—2%Z dE—93 L EIC. BRORY D=0 1> R2—T

IART—RZNHTBET, %Yy bT—0 =Ty bzgKRELET,

®
AlETF— R L—N=Y )a—>3>

NIPAM I& MapR TIFHR— b HEBEHBINTVEFEA

AlEITT—2 L—/N— VD) a—>3>E AIRENSD Hadoop T—XZ LIBT3 &
WSBEEDZ—XICEDWVWTWET, NetApp IENIPAM Z R L T HDFS H'5 NFS
T—RZBHMLET, HBI—RT—RXTlF. BERIFFVTLIXDNFS ICT—H%Z%
BT AMNELRHD. AMOBERIEIZTVRADGPUIZIR AV RV ADNSDT—R
ZHLIR g B 7-8I_. Windows Azure Storage Blob /'S Google Cloud NetApp Volumes|Z

T—REBEITBIHEN DD LT

ROEIF. T—F2 L—N— VY )a—>a >0 lzRLTVWET,



R ¥

‘ MyIDLA.

| AIDL cluster

AR

}

1
1
] l
i S, AU o
: FEs==siossescl
Wokhg® LT AT 1 ! fe- I
- 1 i
u i il '
=S a . T L !
Sl netapp FlexCione® | | i I i
= L. X
Cloud-connected 1
HDFS ""Fq_ _ Hadoop Data Maver = i Snaphirror® : storage/NPS !

On-pramises

T—R L—N—VYJa—2a eEETBICE. ROFIENMBETT,

1.

ONTAP SAN (3 HDFS Z#ZftL. NAS & NIPAM ZN L TEBBT —2 L1710 I 5 XX —ITNFSRU 2
—LZERHLET,

BEEDT—2|I HDFS & NFS ICRIESNTWVWET, NFS F—&IE. EvT T—20MH Al #{EICER
SNB3MOT7 TV =3 D SDEBE T X THR3HBENHD ET,

. NetApp FlexCloneT 7 / O —I3. ABEED NFS R 2 —LDI/O—>%1ERH L. 7> TL I XD AI

O A2—|ICOEYa=Z>J LEY,

HDFS SAN LUND'5 D5 — & [ZNIPAMZ{ER L TNFS/R Y 2 — A OE—3 . “hadoop distcp $67To
NIPAM IOy D=0 A1 VA =T A 2A0BEEZERA L TTr—42%ExLEd, CO7OtEX
ICEDT—2DAE—BRENEHRIN. EDZBLLDT—FZHETETSLI5ICADET,

mADNFS R a—Lid. AIRERICAI VS XF—IC7OEY 3 Z>JEnEd,

FUTLZADNFS T—R%Z 0 Z70 KD GPU TUIEY B7=HIC. NFS R 2 — LlENetApp SnapMirror
T2 /0O —%{FHH L TNetApp Private Storage (NPS) ICS 5 —1 245N, GPUDI ST R H—EX
TAONA R =R TV FENET,

BEEIE. V5UR H—EX Z7ONA4—0D GPU T EC2/EMR. HDInsight. %7zl DataProc #f—E X ®
T—RENBLIEVWECEZZTWVWEY, Hadoop7T—% Li—/\—|IHadooptt —E X H*SNIPAMZ% {FH L
TGoogle Cloud NetApp VolumesiZ7—2Z#&1L. “hadoop distcp $57o

. Google Cloud NetApp Volumes @7 —&I&. NFS 7O LJ)ILZz@L CAlICOEY 3 Z>JEnZx

To Al ZB L TUESN=T—2IE. NIPAM. SnapMirror. NPS %3i& L TNVIDIAYZ 5 X A2 TH
AT LEROBFRICEY Y T—RDHDIHICEKEFETAEHTEFETD,

CDIF)ATIE. BFKIZ. AT LI XONetAppX bL—2 O bO—FTO Al LEBICHER, UE
— b, OT—>3a>DONAS SRTFLICKED 7 7 IILBOT—2%FREFLTVWET, TO>FJATIE XCP
BITY—ILE2ERALT. EDERICT—2%ZRBITIZcxzb#HLET,

NAT)y R IA—-X 5F—RDOEZERKIZ. BlueXP Copy and Sync ZfERA L TA > 7L X XDT—4%% NFS
. CIFS. S357—aN5UTTRICBITLIED. FOEE1To7DLT. NVIDIAYSRXZ—72D GPU %
FALTAMIBEITS ZENTEFET, BlueXP Copy and Sync & XCP Migration Tool DA H. NetApp
ONTAP NFS AD NFS F—A2BITICERINE T,



GPFS h*5NetApp ONTAP NFS A

CDIREETIE. GPFS ICYNET « RO ZIRME T B0, 4 2D —N—Z Ry T —
OHBFT4 XU (NSD) H—N— L TERALELE, TORICRTKLSIC. GPFS &
NSD 7+« X2 EICER S, NFS TV RXRKR—bhE LTIV RR—rEN3B78H. NFS
DSAT DT IOELATEBRELSICHEDET, XCPZFEHLT. GPFS TITY RAR—
b TN7= NFS B5NetApp NFS R a—AlCT7T—F2ZAE—L £ L7



NetApp® XCP

NFS v3 clients

General parallel file system
(cluster file system)

NSD servers
(RHEL/SUSE Linux)
(interfaces interacting with storage systems)

NetApp
E ONTAP®
= (FCPINFS)

LUN group NFS volume

[ ————————————————————

GPFSDER
GPFS TIERD ./ — K &1 THMERENET,



cEIE/ — R/ —RFHEOBEICEEIOV Y RICK > TERINS / —REZECAF T3> J14—ILRk%E
BELET, fezxid. B/ — K ‘mastr-51.netapp.com’ 7 S A X —HDMMDITARTD / —RIZRwY b
D—0 FIv I EETCHTEFELT S

P F =T L) =R I A =S LDRETERDZ S/ —RDT=ILIC/ —RBREENDIDNESHERELE
To V4—FL /—ReLTHBLCEH 1 DD/ —RHRURETT,

YR =T =/ =R =KD TFAIVRTLAIZ =V y—BLV =0 vx—J v —%EFIRT
T3/ —R T—ILO—ETHHINEOIhZRLET. EHD/ —REIRZ—Tv— /—RFRELTEERYT
BLrEEHDOLET, VR—Jvy— L TEETSD/— RO, 7—7O0—-RERERBET S GPFS H—
N— AV RADHUL>TERD £, KRBEARWSHD 3 TE2RITLTVWBRIHEEIE. Web 7 U r—
2avaEYR—b934/—RFR IVTREZ—EDBZLDIR—Tv— /—RHBEBEICBRDZIEHHD F
ERS

* NSD H#—/\— GPFS TR Y 3 7= DICEMET « ROV EHT 5 —/\N—,

O3l /J—R*EE®D Secure Shell (SSH) 7O+ O)L%Z /LT NFS CB# GPFS 7—X%ZHET 3
J—FRs TD/—FRICIEGPFS H—N\— S IHNHUNETT,

GPFS. NFS. XCP DigfE!) X

—DEU3>TlE. GPFS Z1ERL. GPFSZ NFS TV X R— LTIV RXR—FL. XCPZERLT
T—REEXT BIREOV AR ERLET,

GPFS%Z1ERY %
GPFS Z1ER§ 3 ICIE. ROFIEEERITLET,

1. H—/N\—®d 1 DIC. Linux /\— 3 > @ Spectrum-Scale Data Access #4247 >O—RLTA VX b=ILL
£7,

2. §RTD/ — RICHHRES /N T — (chef BE) ZA YA —I)LL. §RT®D ./ — KT Security-
Enhanced Linux (SELinux) Z&EiC L 9,

B AYRr=IIL /—RELY Ty TL. BB/ —RFREGPFS /—REVSREZ—FERT 71 ILISEML
9o

NEX—2v— /=R 94—5L /—F. NSDH—/N\— BLUPGPFS /—RZEMLEXT,
GUI. BIE. GPFS /—RZEML. BEICSL TEMD GUI H—N—ZEML £,
D GPFS /—RZEML. INTD/—FDOUXbZRERLET,

DSRARA—FHEIT7AIL T, IRTD GPFS /—RIZERET DIV XAE—%. 7OT7r7A1I)L. VUE—F
STIINAFI UE—K T7A0)L AE— N1 F VU, BLVR— FEEZIEELE T,

GPFS #HREZRT L. BIMOEE ./ —RFEEMLF I,

9 F—AWNEZEM LT, T—F Ny 7= IBMYR—F 222 —IC7y7AO—RLET,
10. 41 VX F=JLENIC NTP ZBMICL TERESEF v I LET,

1. NSD 7« RV Z . 1El. $FUVHERLZF T,

12. GPFS% 1ER

13. GPFS ZzV¥ 7> ML EF T,

14. GPFS (I ERMERZ R L TIREL £,

15. GPFSOFHAED L EFTIAAZHER T 3ICIE. "dd'$ET.

N oo o &

o



GPFSZNFSICT VR R—+$3
GPFS Z#Z NFS ICT U RR—F T 3ICI1E. XOFIEEETLE T,

1. GPFSZNFS LTI Y XR— k9 3 letclexports’ 7 71 JLo

2. REBIRNFS H—N— Ny T7—2% AV M=)LLE T,

3. NFSH—EXZRMILE T,

A NFS VATV MRS BTeHIC. GPFSAD 7 7ML Zz—EBRRL £ T,

NFSOSA 7> h%iERT3
NFS US4 7> b 2RI 3ICIZ. XROFIEZRTLET.

1. GPFSENFSY LTIV RR— T 3ICIE. Jetclexports' 7 71 JLo

NFS 247> H—EXZRIBLET,

NFS US4 7> rTNFS 7ORILNENLTGPFS ZXY UV M LET,

NFS YUY SN T 2 LE—RD GPFS 7 71 )LD ) X b EREL £,

XCP ZfEA L T. GPFS "5 I U RR— kTN NFS h*5NetApp NFS ICT— X ZBEL £ 9,
NFS US4 7> LD GPFS 7 71 ILERIEL £,

o o A W N

HDFS £ MapR-FS 7*5ONTAP NFS N

DY) a—>3>TlE. NetApp (7 —2 L17 (HDFS) LU MapR VT XX 77—
XHS5ONTAP NFS ANDT—RDBITZRAEL £ LTzo T—XI& MapR-FS & HDFS |C
REINTULWE L. NetApp XCP Tlx. HDFS ¥ MapR-FS B D8 T 71 IL> X
T LD S5ONTAP NFS ICT — X Z EEBI1TI 2 LVSEEDNEAINE LTze XCP IIIE
EHAZ L v K& HDFS CAPI MU' L Z A L T. MapR-FS XU HDFS  D@EF &
T—RDEEEITVWE T,

TORIE. 7—4& L4172 (HDFS) & & U MapR-FS " 50ONTAP NFS ADT—2#iT% "L TWE T, D
LULWEERERT L. V—XENFSHBE LTIVRR—bTIRENLBADET,

l

Data lake (HDFS) an§i MapR-FS cluster

L e e e

. Kﬁm& . Metwork switch
, xamﬂ , XCPinstance
i DataNode T DataNode e DataNede .
¢ HOFSMapR-FS AA ' HOFSMapR-Fs AA 2" HDFSMapR-Fs AA
Methpp E 1
= o e I L — I I ' OMTAP® 5 l_:
s R s = == = == £ = NF ' i
e W e == == = == [ e (i il ‘l- -!.-
) = =3 =" = = = B3 S
-5 volume
JBOD JBOD JBOD JBOD i



BEE D HDFS & & U MapR-FS 75 NFS [C#8179 2 DIdHETIH?

Cloudera X Hortonworks 72 M Hadoop T4 A U E 12— 3> DIFE AL IE HDFS ZER L. MapR T«
ZARJEa2—>3>iE Mapr-FS EMENZIMBED 7 7 AL AT LEFRALTT—4 %R EL X9, HDFS
H LUV MapR-FS 7—X . HEHFE ML) $LUVT4—7F5—=>4 DL) TEETEIZEERRAREZT—4X
HAIYTFo AMIRELET, HDFS ¥ MapR-FS OF—&FHEBIhARWH., o7 S ) r—>3>
TIXEATETEF A, FICEEDOEE T —2DEROT7 ) r—> 3 > TERATNZIRITERTIE. BERISH
BETF—2ERODTVET, BHF/N—2 3 >D Hadoop (3.x LAFE) IENFS F—& V—XEZHR—rLTED.
BMOY—RN—FT4 VI LI T7HBLTT7IERTELT, HLLINetApp XCPHEEZ FER$ % . HDFS
H L UMapR-FSH 5NetApp NFSICT— X = BERBEIL T. @ROT7 TV r—2a IlT70E8ATESRLSIC
BOEY,

12 8D MAPR / — R & 4 fBD NFS H—N—ZFE L/¥H/N T +—< > X 7 X L Tld. MapR-FS 15
NFS ICT—A2 & EmX 9 5T X kH' Amazon Web Services (AWS) TERITESNE L7

H= HA4 X vCPU XE 2kL— kD —2
NFS H—/8 4 i3en.24xlarge 96 488GiB 8x 7500 100
NVMe SSD
MapR./—k 12 I3en.12xlarge 48 384GiB 4x 7500 50
NVMe SSD

FEAT X R TlE. 20GBps DXIL—Tw b %RIBL. 1 BHH7=D 2PB OF —REENAREICHED £ LT

HDFSZNFSICT Y RR— b EFICHDFST—2 #1792 HEDFMICOVWTIE. MPEAFIE-NAS) &7
2avEBRBLTLIETL, "TR-4863: TR-4863: NetApp XCP - T—&X Li—/N\—. T 71 IILBIT. DD
NTSOTFTARAARTA",

ESXRIXEDX) Y bk
EvIT—23Mh B AT —R2ZBETIE. RDLDBHRDBHD T,
* 272% Hadoop 7 7ML RTLE GPFS o7 —2ZHE L. MIEINIENFS A AL —J 2 X T AIC
S =NC ISY < 1
* HadoopZ e LTcEBEMt SNTcT — FEnX A A
* Hadoop 7 7 A IV AT LD T—RZRENTZ7-HODSA 7 Z VAR FDHIR

* NIPAM 2B $2 T, B—D7—2Y —IADSERORY FT—0 402 —T 1 —ADEHNINT:
A=Y MIEX2>TNT =TV ADTERKILENE T,

C RV a—IINTEHEEFOTIY ROFEICK DT —RERX
* ONTAPT—4EIBY J b Iz 72 FERB LIHEENFST—XDA L -SRI VA — TS5 1 X EIERERE
* F—REnX|CHadoop AR ZHKA L. 7—2BHIAX MZLOIC

GPFSH SNFSA - ¥l FE

Dt 3> TIE. NetApp XCP Z{ERH L T GPFS Z#&rk L. T —X % NFS ([CH)
FTRAHICHNERFMABFIBICOWVWTEREAL LI,

10


https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html
https://docs.netapp.com/us-en/netapp-solutions-dataops/xcp/xcp-bp-deployment-steps.html

GPFSDHE

1. #—/N\—®d 1 DIC Spectrum Scale Data Access for Linux #4247 >O—RLTA YA =JILLE T,

[root@mastr-51 Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install folder]# 1s

Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-install
[root@mastr-51 Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install folder]# chmod +x Spectrum Scale Data Access-5.0.3.1-x86 64-
Linux-install

[root@mastr-51 Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install folder]# ./Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install --manifest

manifest

<contents removes to save page space>

2. IRTD/ — RICEREHM NV T —2 (chef EH—RIL ANV E—ZBL) AV AM—ILLET,

[root@mastr-51 5.0.3.1]1# for 1 in 51 53 136 138 140 ; do ssh
10.63.150.%1 "hostname; rpm -ivh /gpfs install/chef* "; done
mastr-51.netapp.com

warning: /gpfs install/chef-13.6.4-1.el7.x86 64.rpm: Header V4 DSA/SHAIL
Signature, key ID 83ef826a: NOKEY

Preparing...

FHASH AR AR

package chef-13.6.4-1.el7.x86 64 is already installed
mastr-53.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH A AR

Updating / installing...

chef-13.6.4-1.el7

FHASH AR

Thank you for installing Chef!

workr-136.netapp.com

warning: /gpfs install/chef-13.6.4-1.e17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH A H AR H AR H AR

Updating / installing...

chef-13.6.4-1.el7

FHAHH AR H AR AR



Thank you for installing Chef!

workr-138.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

ifgdstassstdsdasdadatagaasaRA A RAREARAR

Updating / installing...

chef-13.6.4-1.el7

iggsstssstdsddsdasataaaA AR AR EEEER

Thank you for installing Chef!

workr-140.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH A H AR H SRR

Updating / installing...

chef-13.6.4-1.el7

FHAFH AR H A

Thank you for installing Chef!

[root@mastr-51 5.0.3.11#

[root@mastr-51 installer]# for 1 in 51 53 136 138 140 ; do ssh
10.63.150.51 "hostname; yumdownloader kernel-headers-3.10.0-
862.3.2.e17.x86_64 ; rpm -Uvh --oldpackage kernel-headers-3.10.0-
862.3.2.el7.x86 64.rpm"; done

mastr-51.netapp.com

Loaded plugins: priorities, product-id, subscription-manager
Preparing...

FHAH A AR HH AR A A AR A AR A F AR F SRS HHHH

Updating / installing...

kernel-headers-3.10.0-862.3.2.el7

FHAH A AR H AR A A AR AR AR F AR AR S

Cleaning up / removing...

kernel-headers-3.10.0-957.21.2.el7

FHAHHHH AR A AR A AR EA AR F AR F SRS HH

mastr-53.netapp.com

Loaded plugins: product-id, subscription-manager
Preparing...

FHAFH A H AR AR H AR

Updating / installing...

kernel-headers-3.10.0-862.3.2.el7

FHAFH AR H AR AR AR H SRR

Cleaning up / removing...

kernel-headers-3.10.0-862.11.6.el17
ifgdstsasstisdasdadstagaataaa AR EAEER
workr-136.netapp.com

Loaded plugins: product-id, subscription-manager



Repository ambari-2.7.3.0 is listed more than once in the configuration
Preparing...
ifgdstsasstdsdasdasstaaaasaaa A RAREARER
Updating / installing...
kernel-headers-3.10.0-862.3.2.el7
ifgdstassstdsdasdadatagaasaRA A RAREARAR
Cleaning up / removing...
kernel-headers-3.10.0-862.11.6.el17
iggsstssstdsddsdasataaaA AR AR EEEER
workr-138.netapp.com

Loaded plugins: product-id, subscription-manager
Preparing...

FHAHH A

package kernel-headers-3.10.0-862.3.2.el17.x86 64 is already installed
workr-140.netapp.com

Loaded plugins: product-id, subscription-manager
Preparing...

FHAFH AR H A
Updating / installing...
kernel-headers-3.10.0-862.3.2.el7

FHAFH AR H AR H AR
Cleaning up / removing...
kernel-headers-3.10.0-862.11.6.el17

FHAFH A H AR H SRS

[root@mastr-51 installer]#

3. IARTD./— KT SELinux #E&NCLE T,

[root@mastr-51 5.0.3.11# for 1 in 51 53 136 138 140 ; do ssh
10.63.150.51 "hostname; sudo setenforce 0"; done
mastr-51.netapp.com

setenforce: SELinux is disabled
mastr-53.netapp.com

setenforce: SELinux is disabled
workr-136.netapp.com

setenforce: SELinux is disabled
workr-138.netapp.com

setenforce: SELinux is disabled
workr-140.netapp.com

setenforce: SELinux is disabled

[root@mastr-51 5.0.3.11+#

4 4R =)L /—FEEYFTPYTLET,
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[root@mastr-51 installer]# ./spectrumscale setup -s 10.63.150.51

[ INFO ] Installing prerequisites for install node

[ INFO ] Existing Chef installation detected. Ensure the PATH is
configured so that chef-client and knife commands can be run.

[ INFO ] Your control node has been configured to use the IP
10.63.150.51 to communicate with other nodes.

[ INFO ] Port 8889 will be used for chef communication.

[ INFO ] Port 10080 will be used for package distribution.

[ INFO ] Install Toolkit setup type is set to Spectrum Scale (default).

If an ESS is in the cluster, run this command to set ESS mode:
./spectrumscale setup -s server ip -st ess

[ INFO ] SUCCESS

[ INFO ] Tip : Designate protocol, nsd and admin nodes in your
environment to use during install:./spectrumscale -v node add <node> -p
-a -n

[root@mastr-51 installer]#

5. BB/ —RY GPFS /—REISAA—TEEZT7ILICEMLET,

root@mastr-51 installer]# ./spectrumscale node add mastr-51 -a

[

[ INFO ] Adding node mastr-51.netapp.com as a GPFS node.

[ INFO ] Setting mastr-51.netapp.com as an admin node.

[ INFO ] Configuration updated.

[ INFO ] Tip : Designate protocol or nsd nodes in your environment to

use during install:./spectrumscale node add <node> -p -n
[root@mastr-51 installer]#

6. Yx—Jv— /—RY GPFS /—RZEMLZFY,

[root@mastr-51 installer]# ./spectrumscale node add mastr-53 -m
[ INFO ] Adding node mastr-53.netapp.com as a GPFS node.

[ INFO ] Adding node mastr-53.netapp.com as a manager node.

[

root@mastr-51 installer]#

1. 9%—2 L /—REGPFS /—RZEMLET,

[root@mastr-51 installer]# ./spectrumscale node add workr-136 -g
[ INFO ] Adding node workr-136.netapp.com as a GPFS node.

[ INFO ] Adding node workr-136.netapp.com as a quorum node.

[

root@mastr-51 installer]#

8. NSD t4+—/N\—¥ GPFS /—RZ#EBML F 7,
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root@mastr-51 installer]# ./spectrumscale node add workr-138 -n

[

[ INFO ] Adding node workr-138.netapp.com as a GPFS node.

[ INFO ] Adding node workr-138.netapp.com as an NSD server.

[ INFO ] Configuration updated.

[ INFO ] Tip :If all node designations are complete, add NSDs to your

cluster definition and define required filessytems:./spectrumscale nsd
add <device> -p <primary node> -s <secondary node> -fs <file system>
[root@mastr-51 installer]#

9. GUI. BB, GPFS /—RrR#EEBMLF .

root@mastr-51 installer]# ./spectrumscale node add workr-136 -g

[

[ INFO ] Setting workr-136.netapp.com as a GUI server.

[root@mastr-51 installer]# ./spectrumscale node add workr-136 -a

[ INFO ] Setting workr-136.netapp.com as an admin node.

[ INFO ] Configuration updated.

[ INFO ] Tip : Designate protocol or nsd nodes in your environment to

use during install:./spectrumscale node add <node> -p -n
[root@mastr-51 installer]#

10. B GUI H—N—%EML £

[root@mastr-51 installer]# ./spectrumscale node add mastr-53 -g
[ INFO ] Setting mastr-53.netapp.com as a GUI server.
[root@mastr-51 installer]#

1. Bl GPFS /—R%Z=EBMLET,

[root@mastr-51 installer]# ./spectrumscale node add workr-140
[ INFO ] Adding node workr-140.netapp.com as a GPFS node.
[root@mastr-51 installer]#

12. §RTO/ — FERIEL T—BRRLET,
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root@mastr-51 installer]# ./spectrumscale node list

[

[ INFO ] List of nodes in current configuration:

[ INFO ] [Installer Node]

[ INFO ] 10.63.150.51

[ INFO ]

[ INFO ] [Cluster Details]

[ INFO ] No cluster name configured

[ INFO ] Setup Type: Spectrum Scale

[ INFO ]

[ INFO ] [Extended Features]

[ INFO ] File Audit logging : Disabled

[ INFO ] Watch folder : Disabled

[ INFO ] Management GUI : Enabled

[ INFO ] Performance Monitoring : Disabled

[ INFO ] Callhome : Enabled

[ INFO ]

[ INFO ] GPFS Admin Quorum Manager NSD Protocol
GUI Callhome 0S Arch

[ INFO ] Node Node Node Node Server Node
Server Server

[ INFO ] mastr-51.netapp.com X

rhel7 x86 64

[ INFO ] mastr-53.netapp.com X
X rhel7 x86 64

[ INFO ] workr-136.netapp.com X X
X rhel7 x86 64

[ INFO ] workr-138.netapp.com X
rhel7 x86 64

[ INFO ] workr-140.netapp.com

rhel7 x86 64

[ INFO ]

[ INFO ] [Export IP address]

[ INFO ] No export IP addresses configured

[

root@mastr-51 installer]#

18 VSREEERT7AINTISR%LZIEELET,

[root@mastr-51 installer]# ./spectrumscale config gpfs -c mastr-
51 .netapp.com

[ INFO ] Setting GPFS cluster name to mastr-51.netapp.com
[root@mastr-51 installer]#

4. 70771 Z8BELE T,
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[root@mastr-51 installer]# ./spectrumscale config gpfs -p default

[ INFO ] Setting GPFS profile to default

[root@mastr-51 installer]#

Profiles options: default [gpfsProtocolDefaults], random I/O
[gpfsProtocolsRandomIO], sequential I/0 [gpfsProtocolDefaults], random
I/0 [gpfsProtocolRandomIO]

15. GPFSHMERT BV E—F> T INAFUEBELE Y, -r argument,

[root@mastr-51 installer]# ./spectrumscale config gpfs -r /usr/bin/ssh
[ INFO ] Setting Remote shell command to /usr/bin/ssh
[root@mastr-51 installer]#

16. GPFSHERIAVE—r 77 AE—NA1FUEIELEFT, -rc argument o

[root@mastr-51 installer]# ./spectrumscale config gpfs -rc /usr/bin/scp
[ INFO ] Setting Remote file copy command to /usr/bin/scp
[root@mastr-51 installer]#

17. §RTDGPFS/ —RICEKRET 2 Hh— FIF%EIBEL XTI -e argument,

[root@mastr-51 installer]# ./spectrumscale config gpfs -e 60000-65000
[ INFO ] Setting GPFS Daemon communication port range to 60000-65000
[root@mastr-51 installer]#

18. GPFS BHEREZRTLE T,

[root@mastr-51 installer]# ./spectrumscale config gpfs --list
[ INFO ] Current settings are as follows:

[ INFO ] GPFS cluster name is mastr-51.netapp.com.

[ INFO ] GPFS profile is default.

[ INFO ] Remote shell command is /usr/bin/ssh.

[ INFO ] Remote file copy command is /usr/bin/scp.

[ INFO ] GPFS Daemon communication port range is 60000-65000.
[

root@mastr-51 installer]#

19. B/ —RFZEMLET,
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root@mastr-51 installer]# ./spectrumscale node add 10.63.150.53 -a

[

[ INFO ] Setting mastr-53.netapp.com as an admin node.

[ INFO ] Configuration updated.

[ INFO ] Tip : Designate protocol or nsd nodes in your environment to

use during install:./spectrumscale node add <node> -p -n
[root@mastr-51 installer]#

20 F—HNEZ\TWMLT. T2 Ny T7—J% BMYR—k 24— IC7y7O—-RLZFT,

[root@mastr-51 installer]# ./spectrumscale callhome disable
[ INFO ] Disabling the callhome.
[ INFO ] Configuration updated.
[

root@mastr-51 installer]#

21. NTP ZBMICLE T,

[root@mastr-51 installer]# ./spectrumscale config ntp -e on
[root@mastr-51 installer]# ./spectrumscale config ntp -1

[ INFO ] Current settings are as follows:

[ WARN ] No value for Upstream NTP Servers (comma separated IP's with NO
space between multiple IPs) in clusterdefinition file.

[root@mastr-51 installer]# ./spectrumscale config ntp -s 10.63.150.51

[ WARN ] The NTP package must already be installed and full

bidirectional access to the UDP port 123 must be allowed.

[ WARN ] If NTP is already running on any of your nodes, NTP setup will
be skipped. To stop NTP run 'service ntpd stop'.

[ WARN ] NTP is already on

[ INFO ] Setting Upstream NTP Servers (comma separated IP's with NO

space between multiple IPs) to 10.63.150.51

[root@mastr-51 installer]# ./spectrumscale config ntp -e on

[ WARN ] NTP is already on

[root@mastr-51 installer]# ./spectrumscale config ntp -1

[ INFO ] Current settings are as follows:

[ INFO ] Upstream NTP Servers (comma separated IP's with NO space
between multiple IPs) is 10.63.150.51.

[root@mastr-51 installer]#

[root@mastr-51 installer]# service ntpd start
Redirecting to /bin/systemctl start ntpd.service
[root@mastr-51 installer]# service ntpd status
Redirecting to /bin/systemctl status ntpd.service
® ntpd.service - Network Time Service
Loaded: loaded (/usr/lib/systemd/system/ntpd.service; enabled; vendor

18



preset: disabled)

Active: active (running) since Tue 2019-09-10 14:20:34 UTC;
Process: 2964 ExecStart=/usr/sbin/ntpd -u ntp:ntp SOPTIONS

(code=exited, status=0/SUCCESS)
Main PID: 2965 (ntpd)
CGroup: /system.slice/ntpd.service
L2965 /usr/sbin/ntpd -u ntp:ntp -g

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
descriptors: 1024, initial socket boundary: 16
Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
vdwildcard 0.0.0.0 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]:
vowildcard :: UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
127.0.0.1 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
enp4s0f0 10.63.150.51 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]:
::1 UDP 123

Sep 10 14:20:34 mastr-51l.netapp.com ntpd[2965]:
enp4s0f0 fe80::219:99ff:feef:99fa UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
socket on fd #22 for interface updates

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]:
Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
kernel 11.890 PPM

[root@mastr-51 installer]#

2. 4 VR M=)LENCHEBRESRIICHESEL TIEEU,

ntp io:

Listen

Listen

Listen

Listen

Listen

Listen

Listening on routing

estimated max

and drop

and drop

normally

normally

normally

normally

1s ago

on

on

on

on

on

on

1o

lo

0.0.0.0 c01l6 06 restart
0.0.0.0 c012 02 freqg set
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[root@mastr-51 installer]# ./spectrumscale install -pr

[ INFO ] Logging to file: /usr/lpp/mmfs/5.0.3.1/installer/logs/INSTALL-
PRECHECK-10-09-2019 14:51:43.10g

[ INFO ] Validating configuration

[ INFO ] Performing Chef (deploy tool) checks.

[ WARN ] NTP is already running on: mastr-51.netapp.com. The install
toolkit will no longer setup NTP.

[ INFO ] Node(s): ['workr-138.netapp.com'] were defined as NSD node (s)
but the toolkit has not been told about any NSDs served by these node (s)
nor has the toolkit been told to create new NSDs on these node(s). The

install will continue and these nodes will be assigned server licenses.
If NSDs are desired, either add them to the toolkit with
<./spectrumscale nsd add> followed by a <./spectrumscale install> or add
them manually afterwards using mmcrnsd.

[ INFO ] Install toolkit will not configure file audit logging as it
has been disabled.

[ INFO ] Install toolkit will not configure watch folder as it has been
disabled.

[ INFO ] Checking for knife bootstrap configuration...

[ INFO ] Performing GPFS checks.

[ INFO ] Running environment checks

[ INFO ] Skipping license validation as no existing GPFS cluster
detected.

[ INFO ] Checking pre-requisites for portability layer.

[ INFO ] GPFS precheck OK

[ INFO ] Performing Performance Monitoring checks.

[ INFO ] Running environment checks for Performance Monitoring

[ INFO ] Performing GUI checks.

[ INFO ] Performing FILE AUDIT LOGGING checks.

[ INFO ] Running environment checks for file Audit logging

[ INFO ] Network check from admin node workr-136.netapp.com to all

other nodes in the cluster passed

[ INFO ] Network check from admin node mastr-51.netapp.com to all other
nodes in the cluster passed

[ INFO ] Network check from admin node mastr-53.netapp.com to all other
nodes in the cluster passed

[ INFO ] The install toolkit will not configure call home as it is
disabled. To enable call home, use the following CLI command:
./spectrumscale callhome enable

[ INFO ] Pre-check successful for install.

[ INFO ] Tip : ./spectrumscale install

[root@mastr-51 installer]#

23. NSD 7«1 RV Z#EH L £ 7,
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[root@mastr-51 cluster-test]# cat disk.lst
$nsd: device=/dev/sdf

nsd=nsdl

servers=workr-136

usage=dataAndMetadata

failureGroup=1

$nsd: device=/dev/sdf
nsd=nsd?2
servers=workr-138
usage=dataAndMetadata
failureGroup=1

24. NSD 7« RV Z1ER L £ 7%

[root@mastr-51 cluster-test]# mmcrnsd -F disk.lst -v no

mmcrnsd: Processing disk sdf

mmcrnsd: Processing disk sdf

mmcrnsd: Propagating the cluster configuration data to all
affected nodes. This is an asynchronous process.

[root@mastr-51 cluster-test]#

25.NSD T4 RUVDART—R AR LF T,

[root@mastr-51 cluster-test]# mmlsnsd

File system Disk name NSD servers
(free disk) nsdl workr-136.netapp.com
(free disk) nsd?2 workr-138.netapp.com

[root@mastr-51 cluster-test]#

26. GPFS% 1ER}
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[root@mastr-51 cluster-test]# mmcrfs gpfsl -F disk.lst -B 1M -T /gpfsl

The following disks of gpfsl will be formatted on node workr-
136.netapp.com:
nsdl: size 3814912 MB
nsd2: size 3814912 MB
Formatting file system
Disks up to size 33.12 TB can be added to storage pool system.
Creating Inode File
Creating Allocation Maps
Creating Log Files
Clearing Inode Allocation Map
Clearing Block Allocation Map
Formatting Allocation Map for storage pool system
Completed creation of file system /dev/gpfsl.
mmcrfs: Propagating the cluster configuration data to all
affected nodes. This is an asynchronous process.
[root@mastr-51 cluster-test]#

2. GPFS ZX 7>V FLE T,

[root@mastr-51 cluster-test]# mmmount all -a
Tue Oct 8 18:05:34 UTC 2019: mmmount: Mounting file systems
[root@mastr-51 cluster-test]#

28. GPFS IC BB ERZHEEL THE LY,
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[root@mastr-51 cluster-test]# mmlsdisk gpfsl

disk driver sector failure holds holds
storage
name type size group metadata data status

availability pool

nsdl nsd 512 1 Yes Yes ready up
system
nsd2 nsd 512 1 Yes Yes ready up
system

[root@mastr-51 cluster-test]#

[root@mastr-51 cluster-test]# for 1 in 51 53 136 138 ; do ssh
10.63.150.%1 "hostname; chmod 777 /gpfsl" ; done;
mastr-51.netapp.com

mastr-53.netapp.com

workr-136.netapp.com

workr-138.netapp.com

[root@mastr-51 cluster-test]#

29. GPFSOFAMD r £EFAAEF T v I I 3ICIE. ddET.

[root@mastr-51 cluster-test]# dd if=/dev/zero of=/gpfsl/testfile
bs=1024M count=5

5+0 records in

5+0 records out

5368709120 bytes (5.4 GB) copied, 8.3981 s, 639 MB/s
[root@mastr-51 cluster-test]# for i in 51 53 136 138 ; do ssh
10.63.150.%1 "hostname; ls -ltrh /gpfsl" ; done;
mastr-51.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
mastr-53.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
workr-136.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
workr-138.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
[root@mastr-51 cluster-test]#
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GPFS%ZNFSICT UV XR—+rTF 3
GPFS % NFS ICT UV R R— h T 3ICIE. ROFIEZRITLET,

1. GPFSZNFSY LTIV R R— g 31Tl ‘letclexports’ 7 71 JLo

[root@mastr-51 gpfsl]# cat /etc/exports
/gpfsl * (rw, £51d=745)
[root@mastr-51 gpfsl]

2. BB NFS H—N— Ny T7—2% AV M=)LLE T,

[root@mastr-51 ~]# yum install rpcbind

Loaded plugins: priorities, product-id, search-disabled-repos,
subscription-manager

Resolving Dependencies

--> Running transaction check

-—-> Package rpcbind.x86 64 0:0.2.0-47.el7 will be updated
-—-> Package rpcbind.x86 64 0:0.2.0-48.el7 will be an update
-—> Finished Dependency Resolution

Dependencies Resolved

Package Arch
Version Repository
Size
Updating:

rpcbind x86 64
0.2.0-48.el7 rhel-7-
server-rpms 60 k

Transaction Summary

Upgrade 1 Package
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Total download size: 60 k
Is this ok [y/d/N]: y
Downloading packages:

No Presto metadata available for rhel-7-server-rpms

rpcbind-0.2.0-48.el17.x86 64.rpm
| 60 kB 00:00:00

Running transaction check
Running transaction test
Transaction test succeeded

Running transaction

Updating : rpcbind-0.2.0-48.

1/2

Cleanup : rpcbind-0.2.0-47.

2/2

Verifying : rpcbind-0.2.0-48.

1/2

Verifying : rpcbind-0.2.0-47.

2/2

Updated:
rpcbind.x86 64 0:0.2.0-48.el7

Complete!
[root@mastr-51 ~]1#

3. NFSH—EXZRBmLF T,

el

el

el’”

el

.x86_64

.x86_64

.x86_64

.x86_64
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[root@mastr-51 ~]# service nfs status
Redirecting to /bin/systemctl status nfs.service
® nfs-server.service - NFS server and services

Loaded: loaded (/usr/lib/systemd/system/nfs-server.service; disabled;
vendor preset: disabled)

Drop-In: /run/systemd/generator/nfs-server.service.d

l—order-with-mounts.conf

Active: inactive (dead)
[root@mastr-51 ~]# service rpcbind start
Redirecting to /bin/systemctl start rpcbind.service
[root@mastr-51 ~]# service nfs start
Redirecting to /bin/systemctl start nfs.service
[root@mastr-51 ~]# service nfs status
Redirecting to /bin/systemctl status nfs.service
® nfs-server.service - NFS server and services

Loaded: loaded (/usr/lib/systemd/system/nfs-server.service; disabled;
vendor preset: disabled)

Drop-In: /run/systemd/generator/nfs-server.service.d

l—order-with-mounts.conf

Active: active (exited) since Wed 2019-11-06 16:34:50 UTC; 2s ago

Process: 24402 ExecStartPost=/bin/sh -c if systemctl -gq is-active
gssproxy; then systemctl reload gssproxy ; fi (code=exited,
status=0/SUCCESS)

Process: 24383 ExecStart=/usr/sbin/rpc.nfsd $RPCNFSDARGS (code=exited,
status=0/SUCCESS)

Process: 24379 ExecStartPre=/usr/sbin/exportfs -r (code=exited,
status=0/SUCCESS)
Main PID: 24383 (code=exited, status=0/SUCCESS)

CGroup: /system.slice/nfs-server.service

Nov 06 16:34:50 mastr-51.netapp.com systemd[l]: Starting NFS server and
services...

Nov 06 16:34:50 mastr-51.netapp.com systemd[l]: Started NFS server and
services.

[root@mastr-51 ~]1#

A NFSUZAT Y h RS B7-DIC. GPFSHD T 71 ILZ—EBRRLFT,
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[root@mastr-51 gpfsl]l# df -Th

Filesystem

Use% Mounted on

/dev/mapper/rhel stlrx300s6--22--irmc-root

59% /

devtmpfs

0% /dev

tmpfs

0% /dev/shm

tmpfs

11% /run

tmpfs

0% /sys/fs/cgroup
/dev/sda’7

3% /boot

tmpfs

0% /run/user/10065
tmpfs

0% /run/user/10068
tmpfs

0% /run/user/10069
10.63.150.213:/nc_volume3
1% /mnt

tmpfs

0% /run/user/0
gpfsl

1% /gpfsl
[root@mastr-51 gpfsl]#

[root@mastr-51 ~]# cd /gpfsl

[root@mastr-51 gpfsll# 1s

catalog ces gpfs-ces ha

[root@mastr-51 gpfsl]#

testfile

[root@mastr-51 ~]# cd /gpfsl

[root@mastr-51 gpfsll# 1s

ces gpfs-ces ha testfile

[root@mastr-51 gpfsl]# 1ls -ltrha

total 5.1G
dr-xr-xr-x 2 root root
—rw-r—--r-—- 1 root root
dr-xr-xr-x. 30 root root
drwxr—-xr-x 2 root root
drwxr-xr-x 2 root root
ArwxXrwxrwx 5 root root
drwxr-xr-x 4

1

[root@mastr-51 gpfsl]#

SO 01 o

.0OK
.0G
. 0K
.0OK
4.

0K

256K

root root 4.0K

Jan
Oct
Oct
Nov
Nowv
Nowv

Nov

o o1 o1 U1 © ©

1970

18:
18:
20:
20:
20:
20:

10
19
02
04
04
35

Type
xfs
devtmpfs
tmpfs
tmpfs
tmpfs
xfs
tmpfs
tmpfs
tmpfs
nfs4
tmpfs

gpfs

.snapshots
testfile

gpfs-ces
ha

ces

Size

94G

32G

32G

32G

32G

380G

Used Avail

55G

3.3G

210M

8.0M

39G

32G

32G

29G

32G

9.1G

6.3G

6.3G

6.3G

380G
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NFSUSA 7> h=¥RT 3
NFS 754 7> hEHEET3ICIE. ROFIEERTLET,

TL.NFS OSAT Y MINYT—2%2 YA —=ILLET,

[root@hdp2 ~]# yum install nfs-utils rpcbind
Loaded plugins: product-id, search-disabled-repos,
HDP-2.6-GPL-repo-4

| 2.9 kB 00:00:00
HDP-2.6-repo-4

| 2.9 kB 00:00:00
HDP-3.0-GPL-repo-2

| 2.9 kB 00:00:00
HDP-3.0-repo-2

| 2.9 kB 00:00:00
HDP-3.0-repo-3

| 2.9 kB 00:00:00
HDP-3.1l-repo-1

| 2.9 kB 00:00:00
HDP-3.1l-repo-51

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-1

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-2

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-3

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-4

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-51
| 2.9 kB 00:00:00
ambari-2.7.3.0

| 2.9 kB 00:00:00
epel/x86 64/metalink

| 13 kB 00:00:00

epel

| 5.3 kB 00:00:00
mysgl-connectors—-community
| 2.5 kB 00:00:00
mysgl-tools-community

| 2.5 kB 00:00:00
mysgl56-community

| 2.5 kB 00:00:00
rhel-7-server-optional-rpms
| 3.2 kB 00:00:00
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rhel-7-server-rpms
| 3.5 kB 00:00:00

(1/10) : mysgl-connectors-community/x86 64/primary db

| 49 kB 00:00:00

(2/10) : mysgl-tools-community/x86 64/primary db

| 66 kB 00:00:00

(3/10) : epel/x86 64/group gz

| 90 kB 00:00:00

(4/10) : mysgl56-community/x86 64/primary db

| 241 kB 00:00:00

(5/10) : rhel-7-server-optional-rpms/7Server/x86 64/updateinfo

| 2.5 MB 00:00:00

(6/10) : rhel-7-server-rpms/7Server/x86 64/updateinfo

| 3.4 MB 00:00:00

(7/10) : rhel-7-server-optional-rpms/7Server/x86 64/primary db
| 8.3 MB 00:00:00

(8/10) : rhel-7-server-rpms/7Server/x86 64/primary db

| 62 MB 00:00:01

(9/10) : epel/x86 64/primary db

| 6.9 MB 00:00:08

(10/10) : epel/x86 64/updateinfo

| 1.0 MB 00:00:13

Resolving Dependencies

--> Running transaction check

-—-> Package nfs-utils.x86 64 1:1.3.0-0.61.el7 will be updated
-—--> Package nfs-utils.x86 64 1:1.3.0-0.65.el7 will be an update
-—-> Package rpcbind.x86 64 0:0.2.0-47.el7 will be updated
-—-> Package rpcbind.x86 64 0:0.2.0-48.el7 will be an update

—--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version

Updating:

nfs-utils x86 64 1:1.3.0-0.65.el7
rhel-7-server-rpms 412 k

rpcbind x86 64 0.2.0-48.el7

rhel-7-server-rpms 60 k

Transaction Summary



Upgrade 2 Packages

Total download size: 472 k

Is this ok [y/d/N]: y

Downloading packages:

No Presto metadata available for rhel-7-server-rpms
(1/2): rpcbind-0.2.0-48.el17.x86 64.rpm

| 60 kB 00:00:00

(2/2) : nfs-utils-1.3.0-0.65.e17.x86 64.rpm

| 412 kB 00:00:00

Total
1.2 MB/s | 472 kB 00:00:00
Running transaction check
Running transaction test
Transaction test succeeded
Running transaction
Updating : rpcbind-0.2.0-48.el17.x86_ 64
1/4

service rpcbind start

Updating : l:nfs-utils-1.3.0-0.65.e17.x86 64
2/4

Cleanup : l:nfs-utils-1.3.0-0.61.e17.x86 64
3/4

Cleanup : rpcbind-0.2.0-47.e17.x86 64
4/4

Verifying : l:nfs-utils-1.3.0-0.65.e17.x86 64
1/4

Verifying : rpcbind-0.2.0-48.el7.x86 64
2/4

Verifying : rpcbind-0.2.0-47.el7.x86 64
3/4

Verifying : l:nfs-utils-1.3.0-0.61.el17.x86 64
4/4
Updated:

nfs-utils.x86 64 1:1.3.0-0.65.el7
rpcbind.x86 64 0:0.2.0-48.el7

Complete!
[rootQ@hdp2 ~]#

2NFS 7547 Y—EX%ZRBLET,
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[root@hdp2 ~]# service rpcbind start
Redirecting to /bin/systemctl start rpcbind.service
[root@hdp2 ~]#

A NFSOUSA7>FTNFS 7O EZNLTGPFS #Y U FLET,

[root@hdp2 ~]1# mkdir /gpfstest
[root@hdp2 ~]# mount 10.63.150.51:/gpfsl /gpfstest
[root@hdp2 ~]1# df -h

Filesystem Size Used Avail Use$% Mounted on
/dev/mapper/rhel stlrx300s6--22-root 1.1T 113G 981G 11% /

devtmpfs 126G 0 126G 0% /dev

tmpfs 126G 16K 126G 1% /dev/shm
tmpfs 126G 510M 126G 1% /run

tmpfs 126G 0 126G 0%
/sys/fs/cgroup

/dev/sdd?2 197M 191M 6.6M 97% /boot
tmpfs 26G 0 26G 0% /run/user/0
10.63.150.213:/nc_volume2 95G 5.4G 90G 6% /mnt
10.63.150.51:/gpfsl 7.3T 9.1G 7.3T 1% /gpfstest

[root@hdp2 ~1#

A NFSYUYbENT A —KHD GPFS 771 ILDJ XA ZIRIEL £,

[root@hdp2 ~]1# cd /gpfstest/
[root@hdp2 gpfstest]l# 1s

ces gpfs-ces ha testfile
[root@hdp2 gpfstest]l# 1s -1
total 5242882

drwxr-xr-x 4 root root 4096 Nov 5 15:35 ces
drwxr-xr-x 2 root root 4096 Nov 5 15:02 gpfs-ces
drwxr-xr-x 2 root root 4096 Nov 5 15:04 ha
-rw-r—--r—-- 1 root root 5368709120 Oct 8 14:10 testfile

[root@hdp2 gpfstest]#

5. XCP #{ERH L T. GPFS T¥ X R— kT 7 NFS h*5NetApp NFS ICTF—X%=HEL £ 7,
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[root@hdp2 linux]# ./xcp copy -parallel 20 10.63.150.51:/gpfsl
10.63.150.213:/nc_volume2/

XCP 1.4-17914d6; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Tue Nov 5 12:39:36 2019

xcp: WARNING: your license will expire in less than one week! You can
renew your license at https://xcp.netapp.com
XCp: open or create catalog 'xcp': Creating new catalog in
'10.63.150.51:/gpfsl/catalog’
xcp: WARNING: No index name has been specified, creating one with name:
autoname copy 2019-11-11 12.14.07.805223
xcp: mount '10.63.150.51:/gpfsl': WARNING: This NFS server only supports
l-second timestamp granularity. This may cause sync to fail because
changes will often be undetectable.

34 scanned, 32 copied, 32 indexed, 1 giant, 301 MiB in (59.5 MiB/s),
784 KiB out (155 KiB/s), 6s

34 scanned, 32 copied, 32 indexed, 1 giant, 725 MiB in (84.6 MiB/s),
1.77 MiB out (206 KiB/s), 1lls

34 scanned, 32 copied, 32 indexed, 1 giant, 1.17 GiB in (94.2 MiB/s),
2.90 MiB out (229 KiB/s), 1lé6s

34 scanned, 32 copied, 32 indexed, 1 giant, 1.56 GiB in (79.8 MiB/s),
3.85 MiB out (194 KiB/s), 21s

34 scanned, 32 copied, 32 indexed, 1 giant, 1.95 GiB in (78.4 MiB/s),
4.80 MiB out (191 KiB/s), 26s

34 scanned, 32 copied, 32 indexed, 1 giant, 2.35 GiB in (80.4 MiB/s),
5.77 MiB out (196 KiB/s), 3ls

34 scanned, 32 copied, 32 indexed, 1 giant, 2.79 GiB in (89.6 MiB/s),
6.84 MiB out (218 KiB/s), 36s

34 scanned, 32 copied, 32 indexed, 1 giant, 3.16 GiB in (75.3 MiB/s),
7.73 MiB out (183 KiB/s), 41ls

34 scanned, 32 copied, 32 indexed, 1 giant, 3.53 GiB in (75.4 MiB/s),
8.64 MiB out (183 KiB/s), 46s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.00 GiB in (94.4 MiB/s),
9.77 MiB out (230 KiB/s), 51s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.46 GiB in (94.3 MiB/s),
10.9 MiB out (229 KiB/s), 56s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.86 GiB in (80.2 MiB/s),
11.9 MiB out (195 KiB/s), 1mls
Sending statistics...
34 scanned, 33 copied, 34 indexed, 1 giant, 5.01 GiB in (81.8 MiB/s),
12.3 MiB out (201 KiB/s), 1m2s.

[root@hdp2 linux]#

6. NFSOSA4 7> EDGPFS 771 ILEREL T,
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[root@hdp2 mnt]# df -Th

Filesystem Type Size Used Avail Use%
Mounted on

/dev/mapper/rhel stlrx300s6--22-root xfs 1.1T 113G 981G 11% /
devtmpfs devtmpfs 126G 0 126G 0%
/dev

tmpfs tmpfs 126G 16K 126G 1%
/dev/shm

tmpfs tmpfs 126G 518M 126G 1%
/run

tmpfs tmpfs 126G 0 126G 0%
/sys/fs/cgroup

/dev/sdd?2 xfs 197M 191M 6.6M 97%
/boot

tmpfs tmpfs 26G 0 26G 0%
/run/user/0

10.63.150.213:/nc_volume2 nfs4 95G 5.4G 90G 6%
/mnt

10.63.150.51:/gpfsl nfs4 7.3T 9.1G 7.3T 1%
/gpfstest

[root@hdp2 mnt]#
[root@hdp2 mnt]# 1ls -ltrha

total 128K

dr-xr—-xr-x 2 root root 4.0K Dec 31 1969
.snapshots

ArwXrwxXrwx 2 root root 4.0K Feb 14 2018 data
ArwxXrwxXrwx 3 root root 4.0K Feb 14 2018
wcresult

ArwXrwxXrwx 3 root root 4.0K Feb 14 2018
wcresultl

AYrwXrwXTrwx 2 root root 4.0K Feb 14 2018
wcresult?2

ArwxXrwxrwx 2 root root 4.0K Feb 16 2018
wcresult3

-rw-r—--r—- 1 root root 2.8K Feb 20 2018
READMEdemo

AdrwXrwxrwx 3 root root 4.0K Jun 28 13:38 scantg
ArwXrwxrwx 3 root root 4.0K Jun 28 13:39
scancopyFromLocal

== E—=E— 1 hdfs hadoop 1.2K Jul 3 19:28 £3
TSN LTSS 1 hdfs hadoop 1.2K Jul 3 19:28 README
—rw-r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:28 £9
=EW—E—=E— 1 hdfs hadoop 1.2K Jul 3 19:28 f6
—rw-r—-r-- 1 hdfs hadoop 1.2K Jul 3 19:28 £5
-rw—r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:30 f4
—rw-r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:30 f£8



-Yw-r——-r—-—
—-Yw-—r——-r-—-—
AdrwXrwxrwx
ArwxXrwxrwx
warehouse
drwxr—-xr-x
ArwxXrwxrwx
kermkdir
-Yw-r——-r—-—

AdrwXrwxrwx

w N e

w

1
2

teragenlcopy 3

AdrwXrwxrwx

2

teragenZcopy 1

—IrW—IrwXr-—-—

—Yw-—r——-r—-—
testfile
drwxr—-xr-x
ces
drwxr-xr-x

drwxr—-xr-x

dr-xr—-xr-x.

ArwXrwxrwx

AdrwXrwxrwx

1
3
1

2
4
26
21
7

hdfs
hdfs
root
root

10061
testeruserl
testeruserl
testeruserl

testeruserl

root
root
root

root

root
root
root
root
nobody

[root@hdp2 mnt]#

hadoop
hadoop
root
root

testerl
hadoopkerberosgroup

hadoopkerberosgroup
hadoopkerberosgroup

hadoopkerberosgroup

hdfs
root
root

root

root
root
root
root
nobody
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root@workr-138:

program vers proto

100000
100000
100000
100000
100000
100000
100003
100227
100003
100227
100021
100021
100021
100021
100003
100005
100005
100005
100005

4

R W R W Wwdh w b w wbd wdbdbDNDwbsDNDw

root@workr-138:

root@workr-138:
root@workr-138:

b. ¥RTDMapR./ — K L DMapR-FSH S4EED T # L EHE LY RK—FLET,

~$ rpcinfo -p

tcp
tcp
tcp
udp

~$

port
111
111
111
111
111
111
2049
2049
2049
2049
55270
55270
35025
35025
2049
2049
2049
2049
2049

service
portmapper
portmapper
portmapper
portmapper
portmapper
portmapper
nfs

nfs acl
nfs

nfs acl
nlockmgr
nlockmgr
nlockmgr
nlockmgr
nfs

mountd
mountd
mountd
mountd

~$ rpcinfo -d 100021 3
~$ rpcinfo -d 100021 4

‘lopt/mapr/conflexports’ 7 7 1 )be BT T NA—%ZITVRAR—bTREEIC. RIFINA—%ZERKSB
IR TIORR—FLBVWTLRETEL,
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[mapr@workr-138 ~]1$ cat /opt/mapr/conf/exports

# Sample Exports file

# for /mapr exports

# <Path> <exports control>

#access control -> order is specific to default

# list the hosts before specifying a default for all

# a.b.c.d,1.2.3.4(ro) d.e.f.g(ro) (rw)

# enforces ro for a.b.c.d & 1.2.3.4 and everybody else is rw

# special path to export clusters in mapr-clusters.conf. To disable
exporting,

# comment it out. to restrict access use the exports control

#

#/mapr (rw)

#karthik

/mapr/my.cluster.com/tmp/testnfs /maprnfs3 (rw)

#to export only certain clusters, comment out the /mapr & uncomment.
#/mapr/clustername (rw)

#to export /mapr only to certain hosts (using exports control)
#/mapr a.b.c.d(rw),e.f.g.h(ro)

# export /mapr/clusterl rw to a.b.c.d & ro to e.f.g.h (denied for
others)

#/mapr/clusterl a.b.c.d(rw),e.f.g.h(ro)

# export /mapr/cluster2?2 only to e.f.g.h (denied for others)
#/mapr/cluster?2 e.f.g.h(rw)

# export /mapr/cluster3 rw to e.f.g.h & ro to others
#/mapr/cluster?2 e.f.g.h(rw) (ro)

#to export a certain cluster, volume or a subdirectory as an alias,
fcomment out /mapr & uncomment

#/mapr/clustername /aliasl (rw)

#/mapr/clustername/vol /alias2 (rw)
#/mapr/clustername/vol/dir /alias3 (rw)

#fonly the alias will be visible/exposed to the nfs client not the
mapr path, host options as before

[mapr@workr-138 ~1$

7. MapR-FSNFS H—EXZEHL £7,
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root@workr-138: tmp$ maprcli nfsmgmt refreshexports

ERROR (22) - You do not have a ticket to communicate with
127.0.0.1:9998. Retry after obtaining a new ticket using maprlogin
root@workr-138: tmp$ su - mapr

[mapr@workr-138 ~]$ maprlogin password -cluster my.cluster.com

[Password for user 'mapr' at cluster 'my.cluster.com': ]

MapR credentials of user 'mapr' for cluster 'my.cluster.com' are written
to '/tmp/maprticket 5000'

[mapr@workr-138 ~]1$ maprcli nfsmgmt refreshexports

8. MapR 7 7 R Z—ADEFED Y —N—F i3 —N— v FMIREB IPEEEZEIOLTE T, X
IZ. MapR 7S5 XX —|d. NFS T—4& 7V ZBEOHEDH—N—ICIPZEDHTET, IPICEDE
AAMAERBEINET, 2FD. BED IPZ2HFE DY —N—FERy FT—JICEERRE LS
&, IPEHEODAXD IP % NFS 7V RICERATEE T,

@ IARTD MapR / —RKH5 NFS 7OV AR ZERIE. EF—N—IZREIPDEY
FZEIODHT, EMapR /—RDUY—X%ENFS T—X 77 RICFEHRATETE,

% | BN MapRinstaller % | M\ MapRinstalier x

&« C A Not Secure = workr-138.netapp.com:844

MAPR

Services | NFS V3 Gateway

NFS Setup and VIP Assignment @
| R
VIP Range Virtual 1P Node Name Physical IP MAC Address
(Pending)
10.63.150.96 workr-138.netapp.com 10.63.150,138 90:1D:0ed1:50:79

10.63.150.97 workr-138. netapp.com 10.63.150.138 90:1b:0ed:5df9

Page 1 ot Rows| 10~ Total ltems: 1-2 af 2
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M MapRCoreUp X WA MapR ik A wstaller X X A MapRinsialier

< C A NotSecure | workr-138.netapp.com:8443/app/mes/#/app/services/editvip/3/1

MAPR com  Overview Services  Nodes Dam-  Admin-
Edit Virtual IP ®

SETTINGS AND AUDITING
" Starting Virtual IP  10.63.150.96 ) ° NetMask 2552552550 (@)

Ending Virual P 10.6315087 @ Preferred MAC Address

VIRTUAL IP RANGES

Use all network interfaces on all nodes that are running the NFS Gateway service.

®) Select netwark interfaces

Available Selected
Q Q
Node Name Physical IP Mac Address Node Name Physical IP Mac Address
workr-140.netapp.com 10.63.150.140 90:1b:0exd1:5e:03 > workr-138.netapp.com 10.63.150.138 90:1b:0exd1:5d:f9
4

A MapR Core Up X | WA MapRinstaller % | AN MspR Installer X X A MapRinstaller X WA Starting, Stopr X comp X % | M\ MapR Direct

&« C A Not Secure | workr-138.netapp.com 844

Edit Virtual IP @

SETTINGS AND AUDITING

* Starting Virtual 1P 10.6315092 @ * NetMask  255.255.255.0

Ending Virtual IP 10.63.150.93 ( Preferred MAC Address

VIRTUAL IP RANGES

Use all network interfaces on all nodes that are running the NFS Cateway service.

Select network interfaces

Available Selected
\ Q Q
|
Node Name Physical IP Mac Address Node Name Physical IP Mac Address
|
workr-138.netapp.com 10.63.150,138 G0:1b:0ed1:5a:19 % ‘workr-140.netapp.com 10.63,150.140 90:\b:0e:d1Se:03
| 4

i save Changes IIE

9. &£ MapR / — RICEID HTHNTARME IP ZHEEL. NFST—4& 7 XICERALET,

root@workr-138: ~$ ip a
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 gdisc noqueue state UNKNOWN
group default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid 1ft forever preferred 1ft forever
inet6 ::1/128 scope host
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valid 1ft forever

preferred 1ft forever

2: ens3f0: <BROADCAST,MULTICAST,UP, LOWER UP> mtu 9000 gdisc mg state UP

group default glen 1000

link/ether 90:1b:0e:d1:5d:f9 brd ff:ff:ff:ff:ff:ff
inet 10.63.150.138/24 brd 10.63.150.255 scope global noprefixroute

ens3f0
valid 1ft forever
inet 10.63.150.96/24
valid 1ft forever
inet 10.63.150.97/24
valid 1ft forever

preferred 1ft forever
scope global secondary ens3f0:~m0
preferred 1ft forever
scope global secondary ens3f0:~ml
preferred 1ft forever

inet6 fe80::921b:eff:
valid 1ft forever

fedl:5df9/64 scope link
preferred 1ft forever
3: enol: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
group default glen 1000

link/ether 90:1b:0e:dl:af:b4 brd ff:ff:ff:ff:
4: ens3fl: <BROADCAST,MULTICAST, UP, LOWER UP> mtu
group default glen 1000

link/ether 90:1b:0e:dl1:5d:fa brd ff:ff:ff:ff:
5: eno2: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu
DOWN group default glen 1000

link/ether 90:1b:0e:dl:af:b5 brd ff:ff:ff:ff
[root@workr-138: ~$
[root@workr-140 ~1# ip a
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 gdisc noqueue state UNKNOWN
group default glen 1000

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

inet 127.0.0.1/8 scope host lo

valid 1ft forever preferred 1ft forever
::1/128 scope host
valid 1ft forever preferred 1ft forever

2: ens3f0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 9000 gdisc mg state UP
group default glen 1000

link/ether 90:1b:0e:d1:5e:03 brd ff:ff:ff:ff:ff:ff

inet 10.63.150.140/24 brd 10.63.150.255 scope global noprefixroute
ens3£f0

ff:ff
1500 gdisc mg state UP

ff:ff
1500 gdisc mg state

ff.ff

inet6

valid 1ft forever
inet 10.63.150.92/24
valid 1ft forever

inet6 fe80::921b:eff:

valid 1ft forever

preferred 1ft forever

scope global secondary ens3f0:~m0
preferred 1ft forever

fedl:5e03/64 scope link noprefixroute
preferred 1ft forever

3: enol: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP

group default glen 1000

link/ether 90:1b:0e:dl:af:9a brd ff:ff:ff:ff:ff:ff
4: ens3fl: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP

group default glen 1000
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link/ether 90:1b:0e:dl:5e:04 brd ff:ff:ff:ff:ff:ff
5: eno2: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gdisc mg state
DOWN group default glen 1000

link/ether 90:1b:0e:dl:af:9% brd ff:ff:ff:ff:ff:ff
[root@workr-140 ~]1#

10. NFS 1212 FESR S 3701, BIDYTHENTRE IP ZEHA L TNFS TY XR— kEINf- MapR-FS 2%
DY RLET, 7720, NetApp XCP ZER LT —REETIFZCDOFIBIFBREDH D FE A

root@workr-138: tmp$ mount -v -t nfs 10.63.150.92:/maprnfs3
/tmp/testmount/

mount.nfs: timeout set for Thu Dec 5 15:31:32 2019

mount.nfs: trying text-based options
'vers=4.1,addr=10.63.150.92,clientaddr=10.63.150.138"

mount.nfs: mount (2) : Protocol not supported

mount.nfs: trying text-based options
'vers=4.0,addr=10.63.150.92,clientaddr=10.63.150.138"

mount.nfs: mount (2) : Protocol not supported

mount.nfs: trying text-based options 'addr=10.63.150.92"

mount.nfs: prog 100003, trying vers=3, prot=6

mount.nfs: trying 10.63.150.92 prog 100003 vers 3 prot TCP port 2049
mount.nfs: prog 100005, trying vers=3, prot=17

mount.nfs: trying 10.63.150.92 prog 100005 vers 3 prot UDP port 2049
mount.nfs: portmap query retrying: RPC: Timed out

mount.nfs: prog 100005, trying vers=3, prot=6

mount.nfs: trying 10.63.150.92 prog 100005 vers 3 prot TCP port 2049
root@workr-138: tmp$ df -h

Filesystem Size Used Avail Use$% Mounted on
/dev/sda’7 84G 48G 376G 57% /

devtmpfs 126G 0 126G 0% /dev

tmpfs 126G 0 126G 0% /dev/shm

tmpfs 126G 19M 126G 1% /run

tmpfs 126G 0 126G 0% /sys/fs/cgroup
/dev/sddl 3.7T 201G 3.5T 6% /mnt/sddl
/dev/sda6 946M 220M 726M 24% /boot

tmpfs 26G 0 26G 0% /run/user/5000
gpfsl 7.3T 9.1G 7.3T 1% /gpfsl

tmpfs 26G 0 26G 0% /run/user/0
localhost:/mapr 100G 0 100G 0% /mapr

10.63.150.92:/maprnfs3 53T 8.4G 53T 1% /tmp/testmount
root@workr-138: tmp$

11. NetApp XCP Z#8m L T. MapR-FSNFS #— kU A/ H50ONTAPNFS ICT— 2 %X L £7,
a. XCP DAZOY DHFRZEEE L EJ,
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[root@hdp2 linux]# cat /opt/NetApp/xFiles/xcp/xcp.ini
# Sample xcp config

[xcp]
#catalog = 10.63.150.51:/gpfsl
catalog = 10.63.150.213:/nc _volumel

b. 4> XT 74l AE—T 3 /opt/NethApp/xFiles/xcp/o

root@workr-138: src$ cd /opt/NetApp/xFiles/xcp/
root@workr-138: xcp$ ls -ltrha
total 252K

drwxr-xr-x 3 root root 16 Apr 4 2019
-rw-r--r-—- 1 root root 105 Dec 5 19:04 xcp.ini
drwxr-xr-x 2 root root 59 Dec 5 19:04 .
-rw-r--r—— 1 faiz89 faiz89 336 Dec 6 21:12 license
-rw-r--r—-- 1 root root 192 Dec 6 21:13 host
-rw-r—--r-- 1 root root 236K Dec 17 14:12 xcp.log

root@workr-138: xcp$

C. XCPE 70T+ 7169 3ICIE. xcp activate $87T,
d NFSITUVRR—bDY—A%=MHELET,



[root@hdp2 linux]# ./xcp show 10.63.150.92

XCP 1.4-17914d6; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Wed Feb 5 11:07:27 2020

getting pmap dump from 10.63.150.92 port 111...

getting export list from 10.63.150.92...

sending 1 mount and 4 nfs requests to 10.63.150.92...

== RPC Services ==

'10.63.150.92': TCP rpc services: MNT v1/3, NFS v3/4, NFSACL v3, NLM
vl/3/4, PMAP v2/3/4, STATUS vl

'10.63.150.92': UDP rpc services: MNT v1/3, NFS v4, NFSACL v3, NLM
v1/3/4, PMAP v2/3/4, STATUS vl

== NFS Exports ==

Mounts Errors Server

1 0 10.63.150.92
Space Files Space Files
Free Free Used Used Export
52.3 TiB 53.7B 8.36 GiB 53.7B 10.63.150.92:/maprnfs3
== Attributes of NFS Exports ==
drwxr-xr-x —--—- root root 2 2 10m51s 10.63.150.92:/maprnfs3

1.77 KiB in (8.68 KiB/s), 3.16 KiB out (15.5 KiB/s), Os.
[root@hdp2 linux]#

e. 1EHDY — R IP LEHDIES IP (ONTAP LIF) ' 5EHD MapR / — RH'5 XCP 2 FHLTTF—4
ZEE L E9,

root@workr-138: linux$ ./xcp yatin copy --parallel 20
10.63.150.96,10.63.150.97:/maprnfs3/tg4
10.63.150.85,10.63.150.86:/datapipeline dataset/tg4 dest
XCP 1.6-dev; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Wed Feb 5 11:07:27 2020
xcp: WARNING: No index name has been specified, creating one with
name: autoname copy 2019-12-06 21.14.38.652652
xcp: mount '10.63.150.96,10.63.150.97:/maprnfs3/tg4': WARNING: This
NFS server only supports l-second timestamp granularity. This may
cause sync to fail because changes will often be undetectable.

130 scanned, 128 giants, 3.59 GiB in (723 MiB/s), 3.60 GiB out (724
MiB/s), 5s

130 scanned, 128 giants, 8.01 GiB in (889 MiB/s), 8.02 GiB out (890
MiB/s), 1lls

130 scanned, 128 giants, 12.6 GiB in (933 MiB/s), 12.6 GiB out (934
MiB/s), 16s

130 scanned, 128 giants, 16.7 GiB in (830 MiB/s), 16.7 GiB out (831
MiB/s), 21s

130 scanned, 128 giants, 21.1 GiB in (907 MiB/s), 21.1 GiB out (908
MiB/s), 26s



130 scanned,
MiB/s), 31s

130 scanned,
MiB/s), 36s

[root@workr-140 linux]# ./xcp yatin copy

128

128

giants,

giants,

25.5 GiB

29.6 GiB

10.63.150.92:/maprnfs3/tgd 2
10.63.150.85,10.63.150.86:/datapipeline dataset/tg4 2 dest

XCP 1.6-dev;
Nagalingam

(c)

2019 NetApp,
[NetApp Inc]

Inc.;

in

in

(893 MiB/s),

(842 MiB/s),

25.5 GiB out (894

29.6 GiB out (843

--parallel 20

Licensed to Karthikeyan
5 11:07:27 2020

until Wed Feb
xcp: WARNING: No index name has been specified,

name: autoname copy 2019-12-06 21.14.24.637773

XCp:
only
fail
130 scanned,
MiB/s), 5s
130 scanned,
(1.10 GiB/s),
130 scanned,
(1.09 GiB/s),
130 scanned,
MiB/s), 20s
130 scanned,
MiB/s), 25s
130 scanned,
MiB/s), 31ls
130 scanned,
MiB/s), 36s
130 scanned,
MiB/s), 41ls
130 scanned,
MiB/s), 46s
130 scanned,
MiB/s), 51s
130 scanned,
MiB/s), 56s
130 scanned,
MiB/s), 1mls
130 scanned,
MiB/s), 1m6s
130 scanned,
MiB/s), 1mlls
130 scanned,
MiB/s), 1ml6s

128

128

10s

128

15s

128

128

128

128

128

128

128

128

128

128

128

128

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

because changes will often be

4.39 GiB
9.94 GiB
15.4 GiB
20.1 GiB
24.6 GiB
29.0 GiB
33.2 GiB
37.8 GiB
42.0 GiB
46.1 GiB
50.1 GiB
54.1 GiB
58.5 GiB
62.9 GiB

67.2 GiB

mount '10.63.150.92:/maprnfs3/tgd 2':
supports l-second timestamp granularity. This may cause sync to

WARNING:

undetectable.

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

(896 MiB/s),

(1.10 GiB/s),
(1.09 GiB/s),
(953 MiB/s),

(928 MiB/s),
(877 MiB/s),
(852 MiB/s),
(941 MiB/s),
(860 MiB/s),
(852 MiB/s),
(816 MiB/s),
(819 MiB/s),
(897 MiB/s),
(900 MiB/s),

(876 MiB/s),

creating one with

This NFS server

4.39 GiB out (897

9.96 GiB out

15.4 GiB out

20.1 GiB out (954

24.7 GiB out (929

29.0 GiB out (878

33.2 GiB out (853

37.8 GiB out (942

42.0 GiB out (861

46.2 GiB out (853

50.2 GiB out (817

54.2 GiB out (820

58.6 GiB out (898

63.0 GiB out (901

67.2 GiB out (877
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L. 2= Oy bO0—ZLoBEDEERELE T,

Hadoop-AFF8080::*> statistics show-periodic -interval 2 -iterations 0
—-summary true -object nic common -counter rx bytes|tx bytes -node
Hadoop-AFF8080-01 -instance e3b
Hadoop-AFF8080: nic common.e3b: 12/6/2019 15:55:04

rx bytes tx bytes

879MB 4.67MB
856MB 4.46MB
973MB 5.66MB
986MB 5.88MB
945MB 5.30MB
920MB 4.92MB
894MB 4 .76MB
902MB 4 .79MB
886MB 4.68MB
892MB 4.78MB
908MB 4 .96MB
905MB 4 .85MB

899MB 4 .83MB
Hadoop-AFF8080::*> statistics show-periodic -interval 2 -iterations O
—-summary true -object nic common -counter rx bytes|tx bytes -node
Hadoop-AFF8080-01 -instance e%b
Hadoop-AFF8080: nic common.e9b: 12/6/2019 15:55:07
rx bytes tx bytes

950MB 4.93MB
991MB 5.84MB
959MB 5.63MB
914MB 5.06MB
903MB 4.81MB
899MB 4.73MB
892MB 4.71MB
890MB 4.72MB
905MB 4 .86MB
902MB 4.90MB

FEIERDAF LA

CORFaAXYMIBESINTVBBIHROFFMICOWVWTIE. KORFa2 X2 X Web
1 hZ2BLTLIEETL,

* NetApp FlexGroup R 2 —LDRRA NS IF 4 REREHA R
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https://www.netapp.com/pdf.html?item=/media/12385-tr457 1pdf.pdf
* NetAppE@mKFFa X2k

https://www.netapp.com/us/documentation/index.aspx
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