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DockerZ Trident

HHES 2leh A 27 Al
TridentS HZE3}7| Hojl SAE0| Bt TRES AH 27 AfSE HX|stD PAsfof Lok

27 ARS SHoIsHAlR

* BiEILEE "QTA"E SHS=X 2ARUSHAL.
I. LPS|

* X|2E|= HE Q| Docker?t MX|E|0] =X| RIS A 2. Docker HHEO| | Al HHE O] Ofl AR "MX|SHALE

O[O ESHYA| 2",
docker --version
c DZEZ MHE 27 AFH0| TAEQ MX| 8 2ME|UE=X] 2RISHIAIL.

NFS =+

23 MAo| = EHS AFESHH NFS 22 EAIL L}

RHEL 8+

sudo yum install -y nfs-utils

Ubuntu

sudo apt-get install -y nfs-common

@ NFS =75 2X|¢t = /7 =8 MRSt AHO|Ho 252 H2Y o Ydst= LRE
YASHAI2.

iSCSI =+

F MIHofl b= HHE AHE510] iSCSI 22 2XIELITt.

—

RHEL 8+
1. COhg A" 71X E ZRISHUAI2.

sudo yum install -y lsscsi iscsi-initiator-utils sg3 utils device-

mapper-multipath
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2. iscsi-initiator-utils HHZ10] 6.2.0.874-2.el7 O| AFQIX| EtQISIAA| 2.

r

rpm -gq iscsi-initiator-utils

sudo sed -1 's/”\ (node.session.scan\).*/\1 = manual/'

/etc/iscsi/iscsid.conf

4. Ct5 32 X¥

[l

gst:

sudo mpathconf --enable --with multipathd y --find multipaths n

(:) etc/multipath.conf O “find multipaths no'O|(7}) “defaults Of2{0||
EHEO A=K 2RUSHHAL.

5. iscsid ¥ ‘multipathd 7t A SQIX| ZQISHIAIR.

sudo systemctl enable --now iscsid multipathd

o
ot

M2t 8 A& iscsi:

sudo systemctl enable --now iscsi

Ubuntu
1. S AlA" I | X[ E HA[SHUAL.

sudo apt-get install -y open-iscsi lsscsi sg3-utils multipath-tools

scsitools

2. open-iscsi 70| 2.0.874-5ubuntu2.10 0| 2k(bionicS| Z<) EE= 2.0.874-7.1ubuntu6.1 0| A (focal 2
E2)2UX| EHRISHYAIL.

dpkg -1 open-iscsi

Eoz MH:

sudo sed -1 's/”\ (node.session.scan\).*/\1 = manual/'



/etc/iscsi/iscsid.conf
4. Ctx 4= XA &Mgt:

sudo tee /etc/multipath.conf <<-EOF
defaults {

user friendly names yes

find multipaths no

}
EOF
sudo systemctl enable --now multipath-tools.service

sudo service multipath-tools restart

@ etc/multipath.conf O *find multipaths no' 0| (7h
ESE 0 J=X| SIS 2.

5. open-iscsi U ‘multipath-tools’ 7} E-A 3|0 AMall ZOIX| ZQISHUA L.,

sudo systemctl status multipath-tools
sudo systemctl enable --now open-iscsi.service
sudo systemctl status open-iscsi

NVMe =+

A8 F 2F MFo H= BHE AE3HH NVMe 25 EX[SHYA|IL.

* NVMeOll= RHEL 9 O|&t0| Z QBtL|C},

“defaults Of2HO|

@ . Kubernetes LEOAHE HHEO| R @e= ULt ST ' HHO| St= NVMe THZ | X|E AR
£ Qe 42 LEo HE HEE NVMe I{7|X|7t ZEHel HE O 2 °*E1|0|E°H0F ot A&

RHEL 9

sudo yum install nvme-cli
sudo yum install linux-modules-extra-$ (uname -r)

sudo modprobe nvme-tcp

Ubuntu

sudo apt install nvme-cli
sudo apt -y install linux-modules-extra-$ (uname -r)
sudo modprobe nvme-tcp

L|ct.

Q5

O
o=



FC =+
29 Hxlol = BHS AFESI0] FC £ HARLICH
* FC PVZ A23t= RHEL/Red Hat Enterprise Linux CoreOS(RHCOS) {17 =E2 A% ij, ¢!

2
et 2 E £+l H discard StorageClassOl A mountOption2 X|HSHMA|L. CHS S HZTSHMAIL "
_E_A_i u.

RHEL 8+
1. COhg AIAE TH7|X S ZRIBHYAI2.

sudo yum install -y lsscsi device-mapper-multipath

2. Ot5 32 X|H

e

Aat:

sudo mpathconf --enable --with multipathd y --find multipaths n

(:) etc/multipath.conf O "find multipaths no'O|(7})) “defaults Of2H0i|
EE|0] UA=K| 2ARUSHIAIL.

3. “multipathd 0| (7t) A&l ZQIX| &QISHMAIL.
sudo systemctl enable --now multipathd

Ubuntu
1. C}S AlA" I | X[ & HA[SHUAL.

sudo apt-get install -y lsscsi sg3-utils multipath-tools scsitools

2. Ok5 32 X|H

e

A3}

sudo tee /etc/multipath.conf <<-EOF
defaults {
user friendly names yes
find multipaths no
}
EQOF
sudo systemctl enable --now multipath-tools.service

sudo service multipath-tools restart

(:) etc/multipath.conf O “find multipaths no'O|(7}) “defaults Of2{0]|
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sudo systemctl status multipath-tools
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Trident for Docker= NetApp 2E2[X| Z2E1Z S 2/t Docker 0| ZA|AEI TS| X X0l
S22 MSgLICH AER|X| ZSE0|A Docker SAEEZE AEZ|X| E| AE DTZ2H|XLStD
el = A E XASHH, g2 O ZUES 71 = U= T3 : I1I4—°“—IEL

_— =2 A= = T

Tr|dent°l 2] AARAS ST SAEAM SAIOf| Y £ ASFLICE OIS S3ll of2] 2EE[X| A|AH” 8l AE2|X]|
o SAlof & E* = A2 Docker EE0 AIEEl= AEEZ|XIE AEAF X|ZE 5= ASLICH

e
o
ro
.

= - - = —

HHEE fleh AFE 27 AFel'S EHESHYAIR. AR 271 AF0] SHE[U=X] 2AQIS = TridentS HIE S FH[J} &
f

Docker Zt2[d 2101 &HA(H™ 1.13/17.03 0] 4))

A3t Hof
(D 1= 52 4402 Docker 1.13/17.03 OJ BZiS TridentE AIE2 2 B2/ S2iael YAIS
AESH| Hof| Trident Z2M|AE EX|5t11 Docker Hl=E2 CHA| A|%fsH0 FEL—l Ct.

1. Als =0l @

rin
o

AHAS SX[ELIC

pkill /usr/local/bin/netappdvp
pkill /usr/local/bin/trident

2. DockerE TH{A|ZFEL|C
systemctl restart docker

3. Docker Engine 17.03(M 1.13) 0| 40| HX[=|0f Y =X| SUSHYA|2.

= L =]

docker --version

AME S HTO| el B "2 = 2% ZH0|E"

|
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1.7 ol s Mdstn Ch2at 20| FME XA

[eNe) =3
° config: 7|2 O} 0|E2 config.json O|X|Bt “config SM0f| Ot 0|2 K| ™SI |sH= 0|22
ArY = JUSLICEH 8 U2 SAE AARIO /etc/netappdvp CIEZ|0]| QLO{0F SFLILCE.

° log-level: 24 &2 X[HEL|CH(debug, info, warn, error, fatal). 7|2&t2 “info  LILCt.

° debug: L/ 22 &Mt {EE X[HLICE 7|22 falseRILICE trueE HESHH log-level2
-2 gL ct.

I 78 IOl RIKIE MdetLIct

sudo mkdir -p /etc/netappdvp

ii. T oS Mgt

cat << EOF > /etc/netappdvp/config.json

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

}

EOF

& Z2{091 A AHIZ ALESHK TridentE AIZFRILICE “<version>'8 A2 S £2{ 321 HT (xxx.xx.X) 22
st
=

docker plugin install --grant-all-permissions --alias netapp
netapp/trident-plugin:<version> config=myConfigFile.json

- FHE ALA”OM AER|XIE AHESHEH TridentE AHE5H7| AIZSHY A2,
A

a. "firstVolume"0|2t= 0| &2 2&S WEHLICH
docker volume create -d netapp --name firstVolume

b. ZAHO|L AIZF A 7|2 2F& d4d:



docker run --rm -it --volume-driver netapp —--volume
secondVolume:/my vol alpine ash

C. "firstVolume" 252 M 7SIMIK:

docker volume rm firstVolume

7|& dA(HH 1.12 0[5}
Al=kst7| o
1. Docker HZ 1.10 0| A0| Q=X| EOISHAIA| L.

docker --version
A B2l HH0| Qe El 32 HX[E YO|0|ESHYAIR

curl -fsSL https://get.docker.com/

| sh
Gl HYE XA mEAA R
2. A A0 NFS /5L iSCSIZH RAE|0f Q=X] ZQI8HAAIQR

ChA|
1. NetApp Docker 25 Z2{19!

a. ofZ2|7|o|MS CieREst D

wget

https://github.com/NetApp/trident/releases/download/10.0/trident-
installer-26.06.0.tar.gz

tar zxf trident-installer-26.06.0.tar.gz

b. bin ZZ9| ?X|Z O|SELICt.

sudo mv trident-installer/extras/bin/trident /usr/local/bin/
sudo chown root:root /usr/local/bin/trident
sudo chmod 755 /usr/local/bin/trident

C. 79 mHo| 9|X|E HdelLCt.
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sudo mkdir -p /etc/netappdvp

d 74 ods dyeLict

cat << EOF > /etc/netappdvp/ontap-nas.json

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"aggregate": "aggrl"

}

EQOF

2. HiO|H2| S HiX|5t 2 7 meuS B

ot
ro
Ot
rir
4
0x
1=
e
fjo
=

8510 Trident HIE2 Al=rgL|CE.

sudo trident --config=/etc/netappdvp/ontap-nas.json

() == xmeix gow 25 cejojsel 7|2 0152 "netapp"YLIth

Ol =0| A|ZH=|™ Docker CLI QIE{H|O|AE A3 2FS HHotL

e

2lg = ASLIL.

3. 28 44,

docker volume create -d netapp --name trident 1

4. ZE|0|HE A|ZfE ©f Docker 2&E Z=H|XJ&fL|CH
docker run --rm -it --volume-driver netapp --volume trident 2:/my vol

alpine ash

5. Docker 28 H|A:

docker volume rm trident 1



docker volume rm trident 2

A AE A ZE A| TridentS A|EFEELICH

systemd 7|8t A|ARIE ME QU IU2 Git HE A2 “contrib/trident.service.example 0| Al #& 4= JLELICE
RHELO|A It = A|-Ro|-E:|D=| Cteg 4sistL|C}.

1. TS SHIE 2IX|of SAFELICY.
of2] AAHAS M= FR FU TN 1Rt O|FS AHEHOF LIt

cp contrib/trident.service.example

/usr/lib/systemd/system/trident.service

2. oS WEStn MEH(28)S S2t0|H 0|51t UX|SHEE HASIT 74 O ZZ(9H)E 2HE o LA
HASHMAIL.
3. HEA AIEE £ESHEE systemdS CHA| 2E8FLLCE,

systemctl daemon-reload

4. MH|AE ggstetL|ct

O| 0|22 /usr/lib/systemd/system CIEEZ|0|A DI O|E2 K™t LHEO| 2t E2FEILICH

systemctl enable trident

. MH|AES AJZFetL|Ct,

systemctl start trident

=
0>

fEHE 2felgtLCt.

=

systemctl status trident

U O 2 MY mjolct HE AP 2 QIASIEE systemctl daemon-reload B@HE
AL Ct

Trident & 18|0|E EE= M| A

Trident for DockerE QUFISHA G 1Y|0|ET 4~ QU QH, AL T2 =50|= OIR23 J2



Xl SL|CH EO0|E I S0|= docker volume =2{1Q10f CHSE HZHO| ErhA|
St E2{1010| ChA| AAE th77tX| OHZSE[AH[0|MAA 252 OIRET £ = A|Z1H0]
HiMsh 2~ USL|CH CHE 29| AL 0| A|Zt2 & X0 SaketL|C}.

Ag|0|E

Dockerg TridentS & 12{0|=5t2{™ Ofzlf THAIE S 2.

CHA|
1. 7|

T

ZES LIEELIth

docker volume ls
DRIVER VOLUME NAME
netapp:latest my volume

2. 22|00l djghdstetL|ct.

docker plugin disable -f netapp:latest
docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
7067£39a5df5 netapp:latest nDVP - NetApp Docker Volume

Plugin false
3. E3{1¢Ql g0l E:

docker plugin upgrade --skip-remote-check --grant-all-permissions
netapp:latest netapp/trident-plugin:21.07

@ Trident2| 18.01 E2|A = nDVPE CHM[ELICE netapp/ndvp-plugin O|OX|0fl A
netapp/trident-plugin O|O|X|2 =& 2{|0|=3s{OF gL|C.

docker plugin 1ls
ID NAME DESCRIPTION
ENABLED

10



7067£39a5d£5
Plugin true

netapp:latest

6. 250| EAIZ|E=X| 2QlgLot.

=

docker volume 1s
DRIVER
netapp:latest

VOLUME NAME
my volume

O|™ ™| Trident(20.10 O|H)0ilA| Trident 20.10 O| &S 2 ¥ 2{|0| =3t
RUELICE RS LIS "22i7l 21"8(8) BTSIIAIL. @87} 2alsts
() uiusist g 2210012 M 37t 24 oSS HYs

£ 39 oFJt sy
A2 pix Z2f00l

4 2R3t Trident HE S A X|sljof

Trident - NetApp Docker Volume

fLICE docker plugin install netapp/trident-plugin:20.10 --alias netapp

--grant-all-permissions config=config.json

M

DockerZ TridentZ M|75l2{™ of2H tHAZ LEBIAA| 2.

CHA|
1. Z2{00l0| MHst 28S 2F MASHIAIR.
2. 22|00l Hjghgstei|ct

docker plugin disable netapp:latest
docker plugin 1ls

ID NAME
ENABLED
7067£39a5d£f5 netapp:latest

Plugin false

3. 22121 MAELICH

docker plugin rm netapp:latest

= &
L0 w2t Trident EEIO|H 0|2
A MM 22X 2 MAY 5= UESLICE.

)

o> e

i
o

M
o

0=

« 7|2 0|22 AI23I0] CEIO|HE 22 MA
O = o

SS!

DESCRIPTION

|H5tH EZ docker volume &

nDVP - NetApp Docker Volume

11



docker volume create -d netapp --name firstVolume

* E™ Trident QI AHAE ALESI0] 2 & MY:

docker volume create -d ntap bronze --name bronzeVolume
() ree mmex gow Satoluol Jl3to] ABELICH

* 7|2 E8 37| MAEELIC EEBLO|HE AHE50 20GiB &S MMots WH2 CH3 OIHE HESHYAIL.
docker volume create -d netapp --name my vol --opt size=20G

22 37|= M4 7tnp MEiH

OF ¢t = EXEE EHELICHO: 10G, 20GB, 3TiB).
EP°I7H<I"*EIII U2 4R 7|22 GYLICE 37| tHelE 29 HEME(B, KiB, MiB, GiB, TiB)
=109 71':I1|§( , KB, MB, GB, TB)CZ E¥ SL|Ct, Ztekst kel E710= 29
71uX1Ig0I A ELICHG = GiB, T=TiB S).

;9 I'|F

=& MA

* CHE Docker 2&2t OFMIHX[ 2 EFS MAHSHIAIL:

docker volume rm firstVolume

() soliafire-san S20[HE ASE 0 219 ool 4= EES MM HAELIC

Docker& TridentS 2 12{[0|=5}2{™ Of2{ tHA S 3G A2.

=& =4
‘ontap-nas’, ‘ontap-san’ % ‘“solidfire-san® AEZ|X| EEZIO|HE AIEdl= E2
Trident= =82 SME &+ USLICE. “ontap-nas-flexgroup' L& “ontap-nas-

economy’ EZIO|HE MEY mie SHZL X=X ELILE. 71ZE =2BUHM M =52 44otH
M AEAk0] HEELICE

docker volume inspect <volume name>

* 7|1E EBUM M =2ES HIRILICE o[ A 5tH M A Ak0] M E LT

12



of

docker volume create -d <driver name> --name <new name> -o from

=<source_ docker volume>

B2l 7|1ZE 2HAM0M A E2ES dHRLICH M AA0| MY E|X]| iEL Tt

docker volume create -d <driver name> --name <new_ name> -o from
=<source_docker volume> -o fromSnapshot=<source snap name>

docker volume inspect firstVolume

"Driver": "ontap-nas",
"Labels": null,
"Mountpoint": "/var/lib/docker-volumes/ontap-

nas/netappdvp firstvVolume",
"Name": "firstVolume",
"Options": {1},

"Scope": "global",
"Status": {
"Snapshots": [

{
"Created": "2017-02-10T19:05:00z",

"Name": "hourly.2017-02-10 1505"

docker volume create -d ontap-nas --name clonedVolume -o from=firstVolume

clonedVolume

docker volume rm clonedVolume

docker volume create -d ontap—-nas —--name volFromSnap -o from=firstVolume
-o fromSnapshot=hourly.2017-02-10 1505
volFromSnap

docker volume rm volFromSnap

13



QIRoM el =F0 M~

ZAH|0|LH = TridentE AHE6I0 2| R0M W El E5 CIHIO|A(EE ST 22)01
ClHto|Aof mbE[M0| gii0 T A|AERIO| TridentOll M X[ &= 20T 7HSELICHO: ext4 "2 ZEBHE
*/dev/sdcl C|HIO|A = TridentE Sdff M AL £~ 13).

| HMAT 4~ ASLICE T o

CZO|HE =& g5

2t AEE|X| EEfOIH = && dd Al K|
Mﬂxf XEe = AFLICE e 2 &

-E- oo T =] = —
HMISELICt ol218 g2 JSON #+4 M| SSot s 7(H7‘*°I°“—| Ef

NFS, iSCSI & FCOf| Ciet 2& MMd SMH2 CtS ot Z&LCt
=M Ad
size =82 3|2, 7|22 1GIBYLICY.
spaceReserve SES MW IZZH|MY £= M T2H|XYEX| 2HSHH,
7|22 M Z2H|NMYYULICE 2% 22 none(M
| oz

ZH|R)LIch

snapshotPolicy O|FH| otH AHAF HAo| Y= o= AHEL|CL
7|22f2 none 0|, =ZEO| CHs ARAO| XAS22
MMEIX] k82 2olggLICt. AEZX| 2Kt
T b= B, EE ontap AlAHIME
"default"2l= HMO| EXHSIH, O FHME2 67H2
AZtE, 279 dE, 27l FH AHAZ MHstD
HESILICH, ARAR| E=E I:‘||O|E‘|._ =8 Wl 2=
Cl&E2]Q| *.snapshot CIHEEZ|E EMSIH 57
= AELILCE

snapshotReserve O|ZA| StH ARAF of|2F S7t0| |St= HIE=E
)HI-IEIL_||:|- 7|E7+8 o| 042 _||:||-'-|.|j:|
snapshotPolicyS AMEfst %‘—r ONTAP7f
snapshotReserve(YEIH O 2 5%)E MEiSL,
snapshotPolicy”Z} none?! 22 0%E MEIRIL|CH 2 E
ONTAP Al =0f| CHal 14 miofA 7|2
snapshotReserve {2 &< + UM, ontap-nas-
economy=E H|2[$t 2E ONTAP HAlEo| 2& MM
SHOE MY £ JSLICL

splitOnClone =52 SHg o o] SMES MESIH ONTAPZL SH|2
iy §0ﬂ*‘| ZA| 2ggLct 7| 272+2 “false 2 L—ltf
=& IHE 9t L2 A2 Al AEE[X| 2E8HS

-rl?_* 7127t 71°| 7| W20l WH FAl EHI._Q é ?l
EE0M E&st= A0| 7t EELILEL HE S

EHJ
rII

CIO[E{H[O| A S SX[SIH AlZt2 A Hofd %II s
AE2X| Hof git= O GIREE SHES FA

235t 7-|o| JH&F E&L|C

o s d

14



4

encryption

tieringPolicy

=g

unixPermissions

snapshotDir

exportPolicy

securityStyle

L2 =7t 542 iSCS| *HE*LC}.

[}

(=3
=

rz

fileSystemType

spaceAllocation

29

NetApp 258 2T SHNVE)E M EF0A M stetL|Ct.
7|22 false LICL O] SME Af%éfﬂ#ﬂ

S AE{0A NVE 2t0[d A7 1 24 SHe[0f L0{oF
gfLict.

SOl = 0f| A NAEZ} 5***9}_ AL TridentOf| A
ITZH|NY = = 222 NAEZ} &M=L C,

KtM|ot LHE2 OIS 2 RESHAIRL. "Trident7t NVE 2!

NAES} ZSot= &4".

=50 AHES E|0R] HMS HHBILICT o] HM2

HlO|E7t H|Z2HSHEE)E W 22t2E E|0Z 0|SEX|
HE AXMSH|C}

443

O| ¥™2 =& KHA[of CHet Mot ™S H|ofetL|C.
JEHMOZE MOt " ———rwxr-xr-x EEE= At
HI7|HOR 07552 MHNE|H, ‘root 7t AKQXL|CE.
HIAE = X dA B A2 JHsgiLC

0| U2 true B HHGIH °  snapshot C|HEZ[7t
0" MM ASH= Z2t0|HEO| EAELICE 7|22

false 0|, O|= *.snapshot C|EIEZ[2] 7tA|A O]

J|2MOE HIZMote| o USS Q0LLICH L

O|O|X|(0il: 34 MySQL O|O|X)& . snapshot

ClalE 2|7t EME' i of ACHE EHSSHK| S LILCE.

1O
S50 AIET LHEW7| MM S MATILICH 7|23
“default JL|C}.

22 I-I:l()-” Al LIC} 7123t

o5t &t
= od
unix QLICE. K= 'C".'J Y “unix 4 "mixed & L|LC}.

23

iISCSI 25 EU0| AL EE|= IHY A|ARIS AT
7|24t extd QLICH. RFS 2 ‘ext3, ext4 8l
“xfs L|C}.

0| g2 false’ 2 AHSHH LUNS| S7t &% 7|50]
H|ZASHEILICE 7| 222 “true' 0|, ONTAPO| E2E9|
272H0] B8 H sl 289 LUNOIM 7| EAS
O|AF £8list £ gl I SAEQ Y2lS HHlick=
olo|JL|Ct. KL O] FME ALESIH SAEN A HIO|E{E
AMK|S I ONTAPO| AtSCE 72 2|+ & JUSLICH
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o

Otz ol & ZSHIAIR.
* 10 GiB 282 MAMgtL|Ct

docker volume create
encryption=true

docker volume create

-d netapp --name demo -o size=10G -o

-d netapp --name demo -o size=100G -o

snapshotPolicy=default -o snapshotReserve=10

* setUID HIEV} 2 d3tEl 282

docker volume create

X2 28 37|= 20MBYLICE
AEHAF of| 2F2FO| XM E|X| QF 10 ARHAF
* AGARFH 9 AAE Ofofo] Gl
docker volume create
o ARMAF MOl L ALK} XM

docker volume create

-d netapp --name demo -o unixPermissions=4755

AL Trident= 0%2] A

-d netapp --name my vol --opt snapshotPolicy=none

AHAEOOFE0] 10%2! =25 HHELICH
-d netapp -—-name my vol --opt snapshotPolicy=none

—--opt snapshotReserve=10

© ARHAFFADE10%2] AHEXE X|H

docker volume create

AHAF OO S2HS AFESI0 282 Mgt
-d netapp --name my vol --opt

snapshotPolicy=myPolicy --opt snapshotReserve=10

AMMS

HBE BES YA

=29
=2

docker volume create

ot ONTAPS| 7|2

-d netapp -—-name my vol --opt

snapshotPolicy=myPolicy
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Element AZEQH 22 M

Element AZEQ0 SH2 SE2 2HE 37| & MH|A EE(QoS) EME EAELICHL 282 Y2 mi i
=51t HZE QoS HME2 o type service level BHHZ ALE5I0 X|FELILCL.

Element E20|HE AtE3t0] QoS MH|A =ZFS FOlst= A HM ThHA|= StLt o] 2| RS Wdstn 714
Ao A O|E2t AAE %| &, Aol 5 HAE |OPSE X|Z5t= AYLILE

7|E} Element AZEQ0| 28 MM M

ro

ChE 2 ZaLct

=M 243
259 37|_ J|2UCE 1GB £ 1H 5 .
"7 {"size": "5G"}.

size

blocksize 512 EE= 4096 & SILIE AFESHYAIR. 7|23t 512
L= 3 2 DefaultBlockSize QI LIt
o]

Ct2S QoS Hol7t Hetel MZ 74 mUelLic

"Types": [
{
"Type": "Bronze"
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000
}
by
{
"Type": "Silver",
"Qos": {
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000
}
by
{
"Type": "Gold",
"Qos": {

"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000
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¢l F1d0ll= Bronze, Silver, Goldet= Al 7EX| M Fo|7} AIELILE. 0 0|52 Q= X|Fet ZYL|Ct.

* 10GiB Gold 252 MMdshL|Ct,

docker volume create -d solidfire --name sfGold -o type=Gold -o size=10G

* 100 GiB Bronze & MA:

docker volume create -d solidfire --name sfBronze -o type=Bronze -0
size=100G

A
23 4%
=M Z0 =30 E=8 EOE 3T £ JGLICH 2 £F Y4HE Docker 2211212

aAots GAlof wh2f CHELIC

n

1. #s| BelY el YA(&, docker plugin TS ALR)S AHBOHO! Trident HFsts 2 oSt

FIF

docker plugin 1ls

ID NAME DESCRIPTION
ENABLED
4fb97d2b956b netapp:latest nDVP - NetApp Docker Volume

Plugin false
journalctl -u docker | grep 4fb97d2b956b

7|2 2 222 ST hRE0| 2XS FIEH & USLICH B A0 F26HA| 4Tk BEHEH Tl
=Yg Byste 4 L

docker plugin install netapp/trident-plugin:<version> --alias <alias>
debug=true

L= 280glof ojo] EX|E E2 L 22 S SHSISHAL.
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docker plugin disable <plugin>

docker plugin set <plugin> debug=true

docker plugin enable <plugin>

3. ZAEO|N BRo|L{2| XpHIS M¥oHs B 20 SAEQ| /var/log/netappdvp CIHE2|0IM golgt 4
UELICH Ol 222 SystoleH 2210018 4HE 0f -debug S XITGHIAIL.
2HtHel =X o Z

Yolioh= R E FHYLCE ol2{et 3¢ E2a¢l

* ME2 AFBAFS0| 7HE 20| e 2Al B2i10l 7312
ze |2 % QBLICE

X5t AL Zdstota{n & mf LSt

=

Error response from daemon: dial unix /run/docker/plugins/<id>/netapp.sock:
connect: no such file or directory

2{71210] AI”EIXI 93" (=S of0[gL|Ct CHld| o] Z2{ael2 ZaXel
CHE=22 2 E Zeshs ol 20| & AYLICE

r
Hu
oy
N
or
o

ZED A0 Ll

HFNM

ol=

—
ol
AN

o

* PVE ZH|0|H0l| Of2 Edt= Hl ER7F Q= 2, rpebind 7H EXE[0] &l S| 2AQSHHAR. 2 AE

osOl = MF|X| Z2|XHE AFESHH “rpcbind 7t A% FOIX| SHQISHMAIR. rpcbind AH|AZQ
MElE “systemctl status rpcbind e 0|2t SSot HHS AASte 2tolgh £~ QI&L|CY.

—

2] Trident QAIAEA S Zr2[RIL|CE

oj2] AEE|X| 1M S SA|0| AF25I2{H Trident?] 2] QIAEH AT} TQTHL|C} Of 2

QUARAO| SHA 2 ZIE|O|2tEl 22{1219] —-alias & ._4% f%ﬁ HLE 2 AE0|A

TridentE QUAEASIS I -—volume-driver SME A2 2 QIAEHAN MZE CIE
0|E2 X|™HSt= AQUL|CE

Docker #z2|H %311‘3011’.‘1 1.13/17.03 O &}) EHA|

1 g2y 78 THU S XG0 A Y QI ARAS AIRFpiL|Ct.

docker plugin install --grant-all-permissions --alias silver
netapp/trident-plugin:21.07 config=silver.json

2. OHE S8 714 MUS XIHSHH] F Hmf QI ABAS AlFfetL|Ct

docker plugin install --grant-all-permissions --alias gold
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netapp/trident-plugin:21.07 config=gold.json

3. &2 C2lo|H 0|ELZ X| st 252 YgLCt.

docker volume create -d gold —--name ntapGold
o€ E0], silver 28°| 32:

docker volume create -d silver --name ntapSilver

71 BF(1.12 0[5h)2] £t

1. AF8Zt X|H E210|H IDE AF3t= NFS 422 E23{1218 HAsHMR.

sudo trident --volume-driver=netapp-nas --config=/path/to/config

-nfs.json
2. AF2X} X| ™ EZI0|H IDE AI2%H= iSCSI TMH O Z8{ 1018 AR,

sudo trident --volume-driver=netapp-san --config=/path/to/config

—-iscsi.json

3. 2t E2t0|t{ QIAEIAO]| LSt Docker 28 T2H|XY:

Ol £0{ NFS29| 2%

docker volume create -d netapp-nas --name my nfs vol
O|E S0 isCsIe| B2

docker volume create -d netapp-san --name my iscsi vol

AEEX] 7 &4

Trident 70l ALEE = A= 74 SUS 2HSHA(R.
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olzfet 78 M2 A8 T2l 2E2|X| Z3HF 1t 2AIL0| 2= Trident 70l HEELICE.

=M =l o
version T OY HE HS 1
storageDriverName AEZ|X| EEIO|H O|E ontap-nas, ontap-san, ontap-

nas-economy,
ontap-nas-flexgroup,
solidfire-san

storagePrefix =& 0|20 AH8Y = U= MEH staging_
HEAILICE 7|22k netappdvp .
limitVolumeSize =& 3700 chigt MEfA H|otILICH 109

Zl2gk " (HEEX %3)

Element HAIE0N|= storagePrefix(Z|2af )2 ALESHK| OIMAIL. 7|2MOE solidfire-

san E2I0|HE O] MME 2A[SID HEAIE ALRSHK| & LICH NetAppOllAl= Docker 25 OfZof|
E74 tenantIDE AE3t7{Lt 0|5 HE0| AFEEl B2 Docker 7, E2H0|H HE 5! Docker2| HA|
O|EC = MATI £H HIO|HE MY AS HESLICL

o= A

=52 MM moc A2 LYU0| XHE L Q0| 7|2 SMS AMEY = USELICE size SN2 ZE HEEY
RYUN AT £ JELICE 7|2 28 37|E EH-st= BHH0f| CHE 6Al= ONTAP 714 MM E EIERSHMUAIL.
=M Ay ol
size M 22| MEdX 7|2 I 7|QL|Ct 10G

7|82k 16

ONTAP A

flel M Fd 2t 200 ONTAPE A2 o ChEt 22 2[4 4

o —

mjo

A8 £ JAELICE
=M A ol
managementLIF ONTAP Zt2| LIFS| IP =AQIL|CE. 10.0.0.1

HretEl =02l 0| F(FQDN)S

Xge 4= ASLIL.
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o
gl

datalLlIF

svm

username
password

aggregate

limitAggregateUsage

nfsMountOptions

igroupName

22

29 o

DTZEE LIFQ IP FAQL|CE 10.0.0.2

ONTAP NAS SZ2}0|H:
NetAppOll A = "dataLIF & X|&st=
22 HEBILICH K™K fo™
Trident= SVMO]|A| dataLIFE

7™ SLICt. NFS O E =redof|
ArEe HAstE THQl 0|
(FQDN)2 X| ™35t 042{ dataLIFO]|
X 2C WM S £HMot= ELRE

ZHI DNSE T8¢ & JSLICH

ONTAP SAN =2l0|H: iSCSI &=
FCOf| cHsf X[&SIX| OMY A L.
Trident= "ONTAP MEHX | UN O{Z
"E MBI CHE EE M2
MAotE o ZR$HSCSI = FC
LIFE AMBL|Ct. “datalLIF 7t
FAHo =2 Ho|El 42 F17t
M EILICE.

A8 AEE|X| Zhet HA(ZE| LIF7L svm_nfs
22{AH LIFRl 32 E)

AER[X| FX|of HEY AR} O

Ol

vsadmin
AEZ[X| ZX|off HESH| et T secret

T 2H|X'JE o 22| AH[0| E(MEY aggrl
AP, B E Z 2 svMmol| gEstiof
Q).ontap—nas—flexgroup

E20|He| 3R o] FM2

SAIELICE sVMOl| &Yl B E

O 12| H|O| E= FlexGroup 252

O 2H|X'dst= o AHEELIC

ME} ArO|H, AL 0| O] HIEE  75%
EooH T2H|X 0] AofRfL(ct

NFS OIRE SMS MAUSHA I -0 nfsvers=4
2 USLICH 7|24 "o

nfsvers=3"QIL|C}. * ontap-nas A
ontap-nas-economy

E2O|HO| M TF AFE THSBILICH.

'NFS SAE 714 HHE 07|12

SENCEIPNER

Trident= =E% igroups netappdvp
‘netappdvp 2 A S 2t2|gL|Ct.

0| e HASIAHL} AMzrst &

T S ==
faLict.

* ontap-san E2I0|H Tt
Ar8e & USLICH.
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=M Ad ol
limitVolumeSize X 28 7ts =8 37I. 300g
gtreesPerFlexvol FlexVolg Z|CH gtree == [50, 300] 300
Hel LHoj| RLOJOF 3tH 7|22
200 LICt.
®* ontap—-nas-economy
E2lo|He| 32, 0| S8E
AHE3H FlexVold £|CH gtree
+E MEX X HY £ USLICH.
sanType * ontap-san E2t0[H{ 0| At iscsi
K| EL|CE* iSCSIe B iscsi,
NVMe/TCP2| 32 nvme K= Fibre
Channel(FC)2 &¢t SCSI9| 832
‘fep £ MEASH= O AFEELICE
limitVolumePoolSize * ontap-san-economy X 3009
ontap-san-economy
E2O|HOof| MTF X[ EL|CH* ONTAP
ontap-nas-economy 3! ontap-san-
economy E2}0[H{0]| A FlexVol
37| E H|gtetL|Ct.
=52 Mdg mjoich X9 2RIt IEE 7|2 M2 A 8Y & AUSL T
=M Ad ol
spaceReserve &7t 2E: none(M EZZ2H|XY) EE= volume(M none
T2H|x )
snapshotPoli AEY AMAFHM J|2E none none
cy
snapshotRese AW 0|9 H|E, 7|22 0| ONTAP 7|2gt= 10
rve e
splitOnClone MM Al 42| 220|M EES 2LELICE 7282 false
false
encryption M ZE0{| A NetApp Volume Encryption(NVE)2 true
g MSRtLICE 7[22t2 “false  RILICE O] M2
A3 S AEM NVE 20| AL U1
2 %tE|0f RU0fof SfL|Ct.
SHA = 0| A NAEZ} 24 otEl H2 TridentOf| A
DT2H|INYE 25 52 NAE7G 2d3tEL|Ch
KpAISE LI 2 LSS EZSHYAIR. "TridentZ} NVE 5!
NAES} Et&S5t= 2a",
unixPermissi IZZEH|XYE NFS S0 CHSE NAS M, 7|24 777 777

ons
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=g 29 o

—

snapshotDir R N
*.snapshot’ C|HEZ|0| MHMASI7| /ot *.snapshot " C|HEZ|0f
NAS =M. Ciiet AMAE sl E=

H|gh-g ot efL|ct.

724 true, false. 7|2 SH2
ONTAP %! Trident H{ZXOf| 2} CHE
T USLICH LetE SHES

HESIEH HAMOZ MASIAAIL.

exportPolicy AT NFS AATE ™A CHSE NAS SM, 7|22k default
default

securityStyl IXZH|HYE NFS &0 HMASH| 2/ NAS unix

e SMYULICH

NFSE mixed ¥ unix EOF AEIUS X|&SHL|Ct
7|22 “unix YL|C}.

L HATC

fileSystemTy DI A|AR RS MEHSH= SAN B, 7|22 extd  xfs

pe
tieringPolic A2 A|Zat HM 7|27/ none YL|Ct. none
Yy

skipRecovery =5 MH A| AEZ|X|Q 53 FE AT EE2 S|

Queue AtE|ghL|Ct

otE M

‘ontap-nas’ % ‘ontap-san® EZIO|HE Zt Docker =FO0| CHSH ONTAP Flexvol=
MMBILIC, onTares Z2{AH =EZ A 1,0007H2] FlexvolsE XIYstH Z2{AE ZCH
12,000708] Flexvol =82 XI¥ELICt. Docker =EE 27 AtZ0| 0] Higt LHY U= B2
‘ontap-nas’ E2IO|HE= Docker E2F Tl AHMA I 2B Mdut 2 FlexvolsHlM
M3dtk= 7t 7|[sez2 Q8| MzE= nas SFMQYLICE.

ZHLCHE 32 Docker ZE0| 2%t 22 ontap-nas-economy = ontap-

‘ontap-nas-economy’ EEZIO|HE XSC=E #Z|EE Flexvol =28 & WHIAM onTaP
QtreeZ Docker =52 MMPLICI. otrees EZAEH L& X 100,00070, EAEHY
Z[cf 2,400,000707K] M O 2 SHEME HSSHX[TE L2 7|S0| MBHELICE.  “ontap-

nas-economy” EEBIO|HE Docker ZE THeQl AHM = 22 MHE X[ASHX| ASLICEH.

@ ontap-nas-economy E2t0|H{= Docker SwarmO| 02 =0 2 S8 MM S THSIX| ef7|
f20fl $1Xl Docker SwarmOi| A X| | X| Qt&L|Ct.
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‘ontap-san-economy’ EZI0|HE= XSCE ‘_.l_l'lj—|5|._ FlexvVol =89 3% & WOIM Docker
EES onTAP LUNSE MAMBiLCt. o[2{%t HAOR ZF Flexvol2 tLtQ| LunSED H|etEX|
%om san Y3EC0| O L2 Mg MBTLCH AE2X| ofzolo| Wt ontars
S2{AHY 2i 1638479 Lung XYEHYLICE. EE0| WREHCZE run0|7| WZo| 0] =2to|H=

Docker =& HfIQ AHM 3 2E YHsS X|AHELCH.

‘ontap-nas-flexgroup  EEZIO|HE MEHSIH £M JHo| mAUZ HEHHIO|E H{7X| =tzbgt
= U= oY =EO| gt HE M2|E SHAFIHUAL. FlexGroupsel O|&ZeQl MR A 2=
AI/ML/DL, gl H|O|E Sl 2M, AIZEQ|0 Y=, AEZ|Y, oY Z|EX|EZ2| SO0| USLICE.

L I

TridentE FlexGroup &2 IZEH|MJE of svMmo| ZYE ZE Oj32[AHO|EE ALELILICE.
Trident®| FlexGroup X[#0l= CtSaot Z2 18 AT USLICH.

* ONTAP H7 9.2 0| &f0| EQtL|Ct

* SIXH(ZH A|E 7|ZF) FlexGroups= NFS v32t X|&l8tL|Ct,

* SVMOI| CH3l 64H|E NFSv3 AEXIE &dstsh= 20| E&LCH
* XA HE FlexGroup HH/2E 37|= 100GiBYILICE.

* FlexGroup 282 =7t X| 2| X| &LICH

FlexGroups %! FlexGroupsOfl Zgtot I Z=E0f| CHot XpAM|S LIE 2 "NetApp FlexGroup =& 23 Atz 8! 719
7t0|E"g FESHIAIR.

g2 7|sit a2 SEMH S SUsH 2HH0A 7135t2H Docker Volume Plugln—l o2 QIARHAE Malish &
UELICE. StLb= “ontap-nas'S AF26t1l CHE StLb= “ontap-nas-economy’ 2 ALEFL|CY.

TridentE A2 X} X|H ONTAP &g

OI-

Z ONTAP Z28{AH

Trident0l| A 2= sto
Q il TrldentE MMSEONTAP 22{AH HE 2

O:Iol-o AH '6‘I'

A
T o
21
o= =
MQOPOJI S

H5L7| QI ONTAP Zt2|X g2 AtEd 2R
& LICH Trident BHAlE 1M 0f| ALEX} O] -

AN
S|t

Q
|.ﬂ
i
bt
N
rﬁ

A
T
(=3
=
Trident AFE X} K| et MMoj| CHet XtA[et LIEE "Trident AFEXF X g MA7["S HESHIAIL.

ONTAP CLI AtE

1. Ot2 P S ALESI0] A Jge MAstLch
security login role create <role name\> -cmddirname "command" -access all
-vserver <svm name\>

2. Trident AF8Zt2| AL} 0|2 H-gEILICE

security login create -username <user name\> -application ontapi
—authmethod password -role <name of role in step 1\> -vserver <svm name\>
—-comment "user description”

security login create -username <user name\> -application http -authmethod
password -role <name of role in step 1\> -vserver <svm name\> -comment
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"user description"
3. AtZXtoiA St of:

security login modify username <user name\> -vserver <svm name\> -role
<role name\> -application ontapi -application console -authmethod

<password\>
System Manager ALE

ONTAP System Managerdi|A| C}S HHAIE AU 2.
1. A 2K} XA gk MA-

12 o

a. 22AH £Z0|M AKX XE S M52 H * Cluster > Settings * & ME{BILICE.

b. AFEX} 3! e Hol| U= SHLHE O10| 2 (—)S MEHLICE
C. gt OllM +3=71 & MEFLCY.
d. ofgtof| CHet 7AIS Holstn *xE+g BaletL|ct
2. Trident AFSXt0|[A| <& 0fE: + ALEX} B! HE H|O|X|0f| M CHS THAIE et ct.

a. AtEXt of2fof

I
N

t OFO|2 *+*& MEABIL|CE.

b. Lot ALEX} 0|2 MESH) Het CECHR im0l M JesS MEfRLIC
c. *Mg*S S=YLI.

XtMISt L1882 ChS HO|X|E EZSIMAIL.

* "ONTAP 2| 9I3t A} K|N Sgt i "ALS K} XIF o2t Fol

= =2 o—

rofE ol AE R R

ONTAP A IOl of|

¥ <code>ontap-nas</code> E2}0|H 2| NFS 0f

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"aggregate": "aggrl",
"defaults": {

"size": "10G",
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"spaceReserve": "none",

"exportPolicy": "default"

V¥ <code>ontap-nas-flexgroup</code> =20|HH2| NFS 0

"version": 1,
"storageDriverName": "ontap-nas-flexgroup",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.2",
"svm": "svm nfs",
"username": "vsadmin",
"password": "password",
"defaults": {

"size": "100G",

"spaceReserve": "none",

"exportPolicy": "default"

V¥ <code>ontap-nas-economy</code> =20|HH2| NFS 0

"version": 1,

"storageDriverName": "ontap-nas-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.2",

"svm": "svm nfs",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl"

¥ <code>ontap-san</code> =2}0|t{2| iSCSI 0|

"version": 1,
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"dataLIF": "10.0.0.3",

"svm": "svm iscsi",
"username": "vsadmin",

"password": "password",



"aggregate": "aggrl",
"igroupName": "netappdvp"

¥ <code>ontap-san-economy</code> =20|H2| NFS 0

"version": 1,

"storageDriverName": "ontap-san-economy",
"managementLIF": "10.0.0.1",

"dataLIF": "10.0.0.3",

"svm": "svm iscsi eco",

"username": "vsadmin",

"password": "password",

"aggregate": "aggrl",

"igroupName": "netappdvp"

¥ <code>ontap-san</code> =2}0|H{ 2| NVMe/TCP 0

"version": 1,

"backendName": "NVMeBackend",
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"svm": "svm nvme",

"username": "vsadmin",
"password": "password",
"sanType": "nvme",

"useREST": true

¥ <code>ontap-san</code> =2}0|H2| FC 7|t SCSI 0|

"version": 1,

"backendName": "ontap-san-backend",
"storageDriverName": "ontap-san",
"managementLIF": "10.0.0.1",
"sanType": "fcp",

"svm": "trident svm",

"username": "vsadmin",

"password": "password",

"useREST": true
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Element 2T Eg|0{ A

MY 7 2t 20| = Element 2ZE$|0{(NetApp HCI/SolidFire)S A2 If CIS ot 22 SMS AIEE 4 J&LICt

ZA

—

Endpoint

SVIP

TenantName

InitiatorIFace

Types

LegacyNamePrefix

‘solidfire-san’ EZI0|HE

Element 2T E 0] 1M Mol off

"version": 1,
"storageDriverName":
"Endpoint":
"SVIP":
"TenantName":
"InitiatorIFace":
"Types": [
{
"Type":
"Qos": |
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS":

"Bronze",

"docker",
"default",

243

https://<login>:<password>@<mvip
>/json-rpc/<element-version>

iSCSIIP FA 8 ZE

A% SolidFire HIAE(# S £
ACH HHE)

iISCSI E2f{zlE 7| 20| O
QIE{H|O| A 2 H|gHer mff QIE{H|O|A S
X|™e|ct

QoS At

A2 0| =& Trident AX|0f|

A8 El= MEAIILICE 1.3.2 0|
HAO| TridentE A3 7| &
SEQCE YT20|EE s¥st=
volume-name HHS Eof| 0T =l
Ol SEO|| MMASHHH O] ZtS
AHsHof ghu|ct.

o

https://admin:admin@192.168.160.
3/json-rpc/8.0

10.0.0.7:3260

docker

default

Ozl OIS HZESHMAIR

netappdvp-

Docker Swarm= X|&SHX| St&LICEH.

"solidfire-san",
"https://admin:admin@192.168.160.3/json-rpc/8.
"10.0.0.7:3260",

4000

"
0",
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bo
{
"Type": "Silver",
"Qos": |
"minIOPS": 4000,
"maxIOPS": 6000,
"burstIOPS": 8000
}
b
{
"Type": "Gold",
"Qos": {
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000

2T =H 3 Ae Aret

Docker2t &7 TridentE ArEg wf EM5h= U2 E 28 2L Aot Al chiet §=HE
AOtH M| 2.

Trident Docker Volume Plugin= O|X H{Z0{|A{ 20.10 O| & HMO = 2 72{|0|=5tH no
such file or directory 272} 21 & 12{|0|=7 AjgtL|Ch.

docker plugin disable -f netapp:latest
2. E8{3218 M AHEtL|Ct,
docker plugin rm -f netapp:latest
3. 7} config 745 MBSt E21001S CHA| EX|SHIA2.

docker plugin install netapp/trident-plugin:20.10 --alias netapp --grant

-—all-permissions config=config.json
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