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1.1. hiZOZEA1L

IDC Japan(c &Y —/URB{LZEL CTWWBTEECH UL TDI o — b (2017638 REE)
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HE . IDC JapanL XU U —X 20174 EPWOpenStack,”Docker®
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http://www.idcjapan.co.jp/Press/Current/20170518Apr.html
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1.1. HiZDZEAL
J&atF0penStackziEiR I DDH (openstack.orgDI1—HH—~X1 - 201654H)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(1) A—TRREREEAZE L EINTZAPI 13% 71% 97%
(2) RA-OVIA>2=Z#TD 4%  15% 26% | | | | 92%
(3) MEMOEH EHENENESES 2% 48% 79%
(4) Eﬁﬁ&bgf‘_—(@ﬁt - 11% 54% ?5%
(5) A RHIR —— ————
N\ _ o> _/ # prioiy @
(6) EFRXIJO—-/)VULEMO=a1="57«4 R — A #2 priority |
DEMICLD. BEOEMILS e I ) Rass
v 2\ #4
5| & B 15%  41% )/ 45 prionty [
. . . - /
(7) Achieve security and/or privacy goals Priority AT Figure 2.1 n=1183
3MIICTEHR

5|F  https://www.openstack.org/assets/survey/April-2016-User-Survey-Report. pdf
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1.1. hiZOZEA1L

J&atF0penStackziEiR I DN (openstack.orgdDI1—HH—~1 - 201754H)
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(5) A—T>rEng S =L S NIZAPI 201 7€ (FIEHNER

(6) Achieve security and/or privacy goals [ 0.7

(7) EEOFMII>Z7%Z51E DTS —— il
(8) Other -F &]!g April 2016 n=1306

B April 2017 n=1183
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1 . 1 . Fii%d)g{t Optional Services ( 13 Results)

o NAME SERVICE MATURITY AGE ADOPTION DETAILS
= ) e S
Horizon Dashboard 5Yrs 92% More Details
= —1)7 <] >7|_t—;i7\> |\ Ceilometer Telemetry 4¥rs  62% More Details
nova, neutron, swift, cinder, keystone, glance Heat Orchestration AYrs  66% More Details
Trove Database 3Yrs 17% More Details
. 7I-70/ = j_) l/ ’ -U-_ tz Sahara Elastic Map Reduce 3¥rs 11 % More Details
i A =] —+&=
matu rltyb 41,/{—': (j: |ﬂ§ (L*ﬁurj Ironic Bare-Metal Provisioning 3¥rs  25% More Details
https://www.openstack.org/software/project-navigator
Zagar Messaging Service 3Yrs 2% More Details
RedHat OpenStack Platform(RHOSP) CTH7/Rk— b
0 = = Manila Shared Filesystems 3¥rs  11% More Details
TN TSI R—FR2 bDFTRE(FEL
https://access.redhat.com/articles/1535373 Designate  DNS Service Vs 19% More Details
i > N—Z =l T ARER
(TeCh Preview?D 1> M—=2 I\(EHKE(L'*Q"T) Barbican Key Management 3Yrs 5% More Details
Magnum Containers 2¥rs  13% More Details
Murano Application Catalog 2¥rs  12% More Details
Congress Governance 2Yrs 2% More Details


https://www.openstack.org/software/project-navigator
https://access.redhat.com/articles/1535373
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1.3. NetAppdD_

—

= OpenStack 772> 7

= J—=ILRX>)(—

* RDAFRA N —2T0/8A5—
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Essex Sponsor

Summit
Sponsor

Driver in
Essex &
Cinder
Epoch

Folsom
NetApp Essex Summit

Ll Summit Sponsor

Sponsor

Diablo
Summit
Sponsor

7-Mode
driver in
Essex

Integration
Previewed

i Bty e ANGD =13\

SolidFire
First
Product
Ship

Cinder
Enabled @
Day 0

Grizzly Summit
Sponsor

Clustered Data
ONTAP driver
in Folsom

—=>3_>:

LEVEDLE]
Summit
Sponsor

Volume:Iim
age Cloning

Havana Summit
Sponsor

Direct Drivers
in Grizzly

Icehouse
Summit
Sponsor

Cinder
Volume
Migrate

Icehouse
Summit
Sponsor

Swift on
E-Series

= RmORFE ERH

= CommunitylCHBIFBDI—F—->wvT

Juno
Summit
Sponsor

Cinder QoS

Juno Summit
Sponsor

E/EF-Series
drivers in
Icehouse

Kilo
Summit
Sponsor

Kilo Summit
Sponsor

[\ ELIIES
Incubation

Liberty
Sumit
Sponsort

Liberty Summit
Sponsor

\ERTIE!
Graduation

Mitaka
Summit
Sponsor

Mitaka
Summit
Sponsor

Manila 1.0

Newton
Summit
Sponsor

Cinder &
Manila
Replication

Cinder
Consistency
Groups

StorageGRID
Swift API
Support

Ocata Summit
Sponsor

See you in
Barcelona!
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1.3. NetApp®D =1 =5« N\DEHA

Manilad®Code Contribution (Lines of code, Ocatal) U —X)

NewtonU U —X OcatalU—X
# Company Lines of code v # Company Lines of code v
1 Hitachi 23938 » 1 MetApp 42335
» 2 MNetApp 20204 2 Hitachi 27050
3 Mirantis 16620 *independent 14774
~ SAP 14433 3 EMC 11894
5 EMC 8171 4 Mirantis 9776
3] Red Hat 5458 5 Red Hat 4113
7 Huawei 3785 & MapR 3486
8 HPE 2964 7 Huawei 2814
9 Nexenta 2380 8 IBM 1673
10 BM 1447 9 Fujitsu 1639
*independent 1200 10 SAP 1256

YV —X http://stackalytics.com/

13 1 NetApp



1.3. NetAppD =1 =5« NDE#k
OpenStack 1—HHY—~~ - Cinder JOVIOXX ML —2 RS/ (20178048)
= FRAANL—2TEUVFIEZE(30%)

Which OpenStack Block Storage (Cinder) drivers are you using? * NetApp &SolidFireD&E .
- 9 (ECeph, LVM, NFS, Other& %= Bx <

L X BEMOIZERJEE/RSUrveyDIz&. %ZEHE(CNEL. CephsE
. D% REL TRETE > /=B
© | eax
&P
® 11% 4%
: $
o 25%
® . 1% 10%
0 e AT : = 4% 4% D%
0z 1% : 1% | e I8 gy | IR 0% l 1% 0% 1% | ox 0% % 0% 0%

o o Bk o Bl .. . __l - AR |
o @08 B 0 O WP @R o FO WS 0 g o E oo e ) O o O °
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A w %* E g :‘:ﬂ"ﬁ ,:;:_F# W
‘i-é"??\ da:ﬂ‘ﬁdﬂ
n=465

YV —X https://www.openstack.org/analytics/
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1.3. NetAppD =1 =54 NDFHA
OpenStack 1—HHY—~~+ - Manila J717IILHEB RS\

Which OpenStack Shared File System (Manila) drivers are in use?

g
2

10%

(n
=

20% 25%

=
=

NetApp
Generic
GlusterFs
Windows 5MB
IBM GPF5
HDF5

EMC

!”ll”

Huawei

Quobyte

V) — 2 https://w

R

Il

Figure 7.5 n=27, results are directional only

https://www.openstack.org/assets/survey/April2017SurveyReport.pdf
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Iver(s)

50%

Figure 6.5 n=51
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2.1. HEEEEDLEER

ALY T M(VMware ESXi) & DEEER

R ARR{EY T botkiEe

(&%)

[

VMware HA

vMotion

Storage vMotion

DRS, Storage DRS

I/O Control, Storage I/O Control
VMOCPUOEIE

VAAI

R

0))
<

vSphere Data Protection

vSphere Replication

OpenStack (KVM)

O

> O

x B O O X

> D

nova evacuate --on-shared-storage (3 T)L3E%E)
MasakarilC kB3R5

nova live-migration

CinderZz{#173( 325 (novadDNFSHEDISKEER) THNIIFIFE I &E
Cinderz{E D& (EFIAAT]

ATy —IRAIR—FR > MMCIERER

Novadflavor C18%E

VMAFIA T BCPUI P ZEETED (1~2E |4 FEM L)

(NetApp FAS/AFF(EGlance -> CinderdddE—ATJ0O— RAEJEE, )
ATy —ROAR—FR MMIFEREE

Cinder BackupZz#IFH9 % (FileE{iZdDRestoreA~m])

Cinder Replication (777U OESMH(TER)
1 NetApp
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2.2 K& - Y U1—>3> - WlGE

EAMIREIEY T M(VMware ESXi) EDLEE  (5E)

Storage vMotion AN T AOMBEE(CCinderz{E 31545, Storage vMotionZ LId< THK
fBDVMH S DEZEDHERR WAL —2ZFIET D,
AL —2D57—514T (HWRSFINDBICT —FBITHARET. HDQOSICHIE LR hL—miR)

DRS, Storage DRS X HEITHHEL - ABLULRSTELINKLDIC,
DVMO S DEZEDHERR (1)CPUO7dD0OverCommitZz = #7R 0 \i%TEZ OpenStack(C AN D,
F/RBRIOBEIDEY - AR (2)OverCommitZERZ (K& (CEETE I Do

VAAI A (NetApp FAS/AFF(ZGlance -> CinderdJE—ATJ0O— RHVE]JEE, )

EIRIAVMORER - JE—LE

SRM X HA MEE(CEMISTDLDIC. EBEAZIBEMRDOpenStackEREZ/ED .
B+ MNESHSDOIRMEIH R8T — ) \DAERIGFT 7 11— (LEEE D,

vSphere Data Protection /A Cinder BackupD#geZEHT D. HUL(ERID/\w 077w TEED ]
VMEERID) W 2077w F > ih—=%> ~(Raksha, Freezer, f)=FIE9 3.

vSphere Replication A HAREESZE : Cinder LTUS—23>%FHT B,
YA MEEHSDOAURREIR VMEE{TDDRBEEE : Tiramisu(AR51THRDFTHEEE) D U — X ZFF D,

19 1 NetApp




2.2. V& - Wit/ U1 —232 - WL5E

-—/AJ{RE — Raksha, Freezer

Raksha

(https://wiki.openstack.org/wiki/Raksha)

- > XOUw NET 5738
- 201 3FE/IE (CES
- trilioDatatt OR DA —T >V — IRk

ApacheS-1t> X: http://www.triliodata.com/

- JO2 T bOUR MMIIFEZFEE LR

http://governance.openstack.org/reference/projects/index.html

+ TEHE

20

FREBFXEED/)\vo77vT - UH)U
T—=>1> L X (gemu-guest-agent(dis )
wmEITES/\Vv o7y T #EIR
SaTDRTZa1—-U>D

200w oODT—F U K

71 )VEMADY X hJ7E0]EE

T A MRICARETRIEDOO— > Z/ERk o] &

Freezer
(https://wiki.openstack.org/wiki/Freezer)

- 2015FDVancouvert=w N#
- TO> o MNEM. incubationEXE

- 3fEFEDDesign Summit (Austinbb=w )
(1) Backup / Restore an OpenStack Infrastructure
(2) Backup as a Service
(3) Disaster Recovery



https://wiki.openstack.org/wiki/Freezer
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http://www.triliodata.com/
http://governance.openstack.org/reference/projects/index.html
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2.3. B7R—
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ZILUTCHIHTEIRENEALNDDH D

= Red HatttoOH7Rk—
3FEHR—

22

RHOSPS8

RHOSPY

RHOSP10
RHOSP11
RHOSP12
RHOSP13
RHOSP14
RHOSP15

(Liberty)
(Mitaka)
(Newton)
(Ocata)

(Pike)

(Queens)

)

MNRUS —Z8
N — E‘ESEU‘/‘I’\ ~

34
34
ESF (3F+LER24E)
14
14
&ERSF (3F+ER24F)
14
14

http://ip-redhat.com/openeye online/column/rhpf/5175/

<2016F12HVUU—X

<—2018FFY ) —-XFIE

https://access.redhat.com/support/policy/updates/openstack/platform
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3. NetAppZz{E> EMHARLNDM

3.1. HIEC & D¥F (SolidFire/FAS/E-Series)
3.2. D71 Il HEEH—EXDIRE
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http://www.netapp.com/jp/communities/tech-ontap/jp-201609-tot-
openstack-and-netapp-storage.aspx

3.1. BEtEC & D451 (SolidFire/FAS/E-Series)

OpenStack & DiE

As Software

RIEA L —=
TISATURX

In a Box

J\— R
TISATRX

F—HZARNL—ZEHR
ARL—F 4 >0
AT

OpenStack
J2iR—R> b

SR m

ONTAP Cloud®
ONTAP Select®

AWS/Azure/Vmwarelzig £ T
B9 3SDS

FAS/AFF Series

ONTAP®

EDESRISIRICHENTE
S — AL ART — S &R R
o Glance

o Cinder

©Nova

OSwift

© Manila

© Cinder Backup

StorageGRID
WebScale®

VmwarelRls t THEIT D
REBA L —2T7TSAT72R

SG Series

StorageGRID
WebScale®

D50 REDEERS
ATST ORI L —2

OGlance

x Cinder

xNova

O Swift

XManila
OCinder Backup

AVA-v Series

Vmware, Hyper-ViIziE F CHE9 3
DSIRIAKL—2 5—KDxA

AVA Series

AVA

AltaVault®

N7 - 7—h+TH
DSIORIANL—245— DA

AGlance
xCinder

xNova

X Swift

XManila

© Cinder Backup

E/EF Series

SANtricity®

AR NI A=Y R(CBNE
BRI MR N —2

o Glance
OCinder

©Nova

O Swift

XManila
OCinder Backup

Element X

Bt ZED/\— DT T
BE T DA KL —=0S

SolidFire Series

Element OS®

RO -5t 45 —%
/9 BAl-FlashX kL —=

OGlance

o Cinder
ONova

ASwift
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3.1. #FEC EDFFEL (SolidFire/FAS/E-Series)

EEnR/{Klatency =isae/ AT —)LJ7 B STEAT—IL7D M
ZMIRSANA hL—= Hybrid / All Flash Array All Flash Array
/ E/EF=U—X \ / FAS/AFF= 1) —X \ / SolidFire> 1 —X \
P
« 100% 4K random read CHA
e :
GZJKagEggzg oP * ATV PARL—Z o AT=)TIRARL—
_ P (87— R(SAN). 24— R(NAS)) (BX100— 1)
) (F:&nqsegglmjm ~ILE « Cinders#inz0O )L . Cindersdis=>O0 RJLIE
/I o NFS/FC/iSCSI ISCSI Only
oS PR TR C + FlexArrayBRC/\W TR | | . Cinder VolumedDE A
e trl%at‘/;wb%ﬂ o (C3par. VNX. E/EFSU—X ST HVE]AE
. B ﬁ@i‘_;{;gﬁ%%nggp Rk +  HIBRNVE 2 (EWEREN k)
AT e EES\ ) - KRZI(cCinder Volumeh“4ER% St (= b 2 S0 S A
IDTEUN . o Lo h
« Glancet™Manila/\w oI > Kk VolumeH - ZIChs 71

° Xb__)I/T'j |\(1C|nder(Ca‘3 (:Eiﬁﬁg * S s OPS
vﬂf’é / (E%E}JFﬁﬁbSnapmrrordD‘}ﬁ}fﬁM VIEODQE}JEHEH‘H“ /

25 1 NetApp




3.1. BfEC & D451 (SolidFire/FAS/E-Series)
ILFINY OIS ROT T

/ﬁﬁ@‘:’ = /etc/cinder/cinder.conf

REST API [solidfire]
volume_driver=cinder. volume. drivers. solidfire. SolidFireDriver

: : : san_ip = 10.128.211.110
cinder-api cinder-backup San]ggin = admin

san_password = solidfire

[NfsFASbackend]
: vo lume_backend_name=myNfsBackend
Messagmg Bus (AMQP) volume_driver=cinder. volume. drivers. netapp. common. NetAppDriver
netapp_server_hostname=hostname
netapp_server_port=80
netapp_storage_protocol=nfs

cinder-volume cinder-volume cinder-volume netapp_storage_fami ly=ontap_cluster
- . . : netapp_login=admin_username
(I;ln_der Cm.der CII‘!deI‘ netapp_password=admin_password
river Driver Driver netapp_vserver=svm_name

nfs_shares_config=path_to_nfs_exports_file

[ESer i esBackend]

vo|lume_backend_name=myESer i esBackend
volume_driver=cinder. volume. drivers. netapp. common. NetAppDriver

netapp_server_hostname=hostname

netapp_server_port=8080

E/EF>U—X  FAS/AFFZU—X  SolidFire>U—X  ®

26



3.1. BfEC & D451 (SolidFire/FAS/E-Series)

Cinders%st LOBER
172 SolidFire FAS/AFF E/EF

SF=U—X > 1)—-X >—-X

520 h3J)L(Hypervisor—=X kL — =) ISCSI NFS/iSCSI/FC iISCSI/FC

Cinder Volume®&AH 1 X 8TB 16TB 2048TB (x3)

Ekd =D DCinder Volume#id _EBR(iscsi/Fe) 2800 /4 node FAS2500: 2048 /node 2048 /HApair

(%1) FAS8080: 12288 /node (E56xx/EF56Xx)
(%2)
Ekdp =D DCinder Volume#id _EBR(NFS) — a5y~ —
YERXBIAETRCinder Snapshot#%/volume 32 NFS: EFE7R 0L 32
iISCSI/FC: LUNZZD LR
CinderdSnapshot{EpkiEdD A =5 )Lvolume AN, AN, 20D
48E51E ESEED)

1 {RAEH—/N(CAttachTE3Cinder Volume#i(31600/4node. 75 XA T10000volume®d EfE&H D,
INETRvolumeNN KEICEKRSNDIRIETIE. SolidFire7 =5 X4 (325~30 nodefZE CTHENT D &= ifiE

%2 OntapdD/\—=3 2 PHIEIC KD TREIRD, EH—FlexVolumeRICR AR T512MEDLUNAER =N B,

%3 Hypervisort>Cinder-Volumet —/ (H'&8HET D0SDFIEZEZ T T. CNKDARLIRBDIFEHD,

27



3.1. BfEC & D451 (SolidFire/FAS/E-Series)

Cinders&st LOBE R
530 SolidFire FAS/AFF E/EF
SF=1—X 2 —-X > )—X
A L —=23> bO—SDM%EER D ADX it SEJEHE Vol move (#Eir) Cinder retype
S=RDA\DXM G FE LRV Vol move (&=ir) Eills
JIVLFTF> MRIEBETOMT > M EOHERR O O X
Cinder Qos&oasg  Cinder QoSEMiEH#  Cinder QoS&
(R EREARET) (upper limit#lI4) DIEFEAF]

AL =25t 0001 22 O (FFEL WHNE WHE

28



3.1. BfEC & D451 (SolidFire/FAS/E-Series)
SolidFire

Cinder®X bL—HAEWNTD 1S
FAS/AFF
SF2U—X >U—X

O  EEHIRPCEENY © AEdDCinderVolume

E/EF
>J—=X
O  ARBFETLUNEAN

OSD T — haalE

29
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syslogt>Oracled7’—H1J O D O EEHRCEMNY @ Cold datall@Zffi @ Eks
= =12 R 72HDDZ%FIF
Spark’d EDATEEETOF A O I/OMEEEN R LY O ZUVVEEE. O =ZIEEHEIM.

EfEE N RRE IOPSE{ih IOPSE{ih
ANY—==2T05—) R AN ERE - EREBRIR O @t ©) Eis

IMEL

DBREE (MEENWMET. EXDRIE O PERELRIEN BIRE O AFF@S>AHAI/0 O EF560(F5>4 A
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https://docs.openstack.org/ocata/config-reference/block-

storage/drivers/solidfire-volume-driver.html

3.1. #REC L D%51EL (SolidFire)

TSI RDODA ML —2H—-EX%ZEIRT 3 — =IKQoS. BiEmiE{L. scaledIOPS

SolidFire + Cinderdi4F]

Cinder Volume®dH -1 X (CLEBI U TQoSZ B EEEE 9 2#4EE (scaledIOPS)

scaledIOPS - The presence of this key is a flag indicating that the above IOPS should be scaled by the following scale values.
It is recommended to set the value of scaledIOPS to True, but any value will work. The absence of this key implies false.
scaleMin - The amount to scale the minIOPS by for every 1GB of additional volume size. The value must be an integer.
scaleMax - The amount to scale the maxIOPS by for every 1GB of additional volume size. The value must be an integer.
scaleBurst - The amount to scale the burstIOPS by for every 1GB of additional volume size. The value must be an integer.

MinQoS. MaxQoS. BurstQoSDi%E (extra-specs)

minIOPS - The minimum number of IOPS guaranteed for this volume. Default = 100.
maxIOPS - The maximum number of IOPS allowed for this volume. Default = 15,000.
burstIOPS - The maximum number of IOPS allowed over a short period of time. Default = 15,000.

VolumelZIETE UTZQOSDHZEE (re-type)
BEVHED /) — REIORODHIFEELRV (BEERHEMEESDD)

QOSIEDIENMIC K D RAKIERENTEH B/ IRD T EZ R T D &,
NMCBEEBERSND

Quality of Service Settings

10 Size Min Max Burst
4KB m uooo 0P 30000 (0P
N | Y —— N —
8 KB 6250 10pS 12500 10es 18750 10ps
16 KB 3704 Iops 7407 10e5 11111 10ps
256 KB 256 10PS 513 10ps 769 10ps
Effective Max Bandwidth 139.81 MB / sec 209.72 MB / sec
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SolidFiredBE&1QoS (Cinder Volumet -1 X (Z kA1)

SO | I d FI re + C I N d e r@tr%'?%& Quality of Service Settings

= MinQoS. MaxQoS. BurstQOSMIRTE (extra-specs) " ks m it

10 Size Burst

8 KB 6250 12500 8750
mMinIOPS - The minimum number of IOPS guaranteed for this volume. Default = 100. S s 1 s

maxIOPS - The maximum number of IOPS allowed for this volume. Default = 15,000. 16 KB 3704 (ops 7407 1005 11111 1ops

burstIOPS - The maximum number of IOPS allowed over a short period of time. Default = 15,000.
256 KB 256 I0ps 513 iops 769 10ps

VOlume(:}EE L/EQOSG)’EE (re_type) Effective Max Bandwidth 139.81 MB / sec 209.72 MB / sec
SEVPHED /) — REIOROMNELELRV (BBHEREZEKESDD)

QOSMEDIBNNIC K DEARMEREMN AT B IRD T LZRAMIT D L. ISCSItzy =3
HRID ) — RICB#BERSND

Cinder Volume®t -1 X(CLEHI LU TQoS%E B ENGEZEE 9 D HLEE (scaledIOPS)

scaledIOPS - The presence of this key is a flag indicating that the above IOPS should be scaled by the following scale values. It is recommended to set the value of
scaledIOPS to True, but any value will work. The absence of this key implies false.

scaleMin - The amount to scale the minIOPS by for every 1GB of additional volume size. The value must be an integer.

scaleMax - The amount to scale the maxIOPS by for every 1GB of additional volume size. The value must be an integer.

scaleBurst - The amount to scale the burstIOPS by for every 1GB of additional volume size. The value must be an integer.

I NetApp-



NetApp Docker Volume Plugin (nDVP)

s ANL—2OOfE L1V

e 1 5

» NetApp ISV 1RBINTICHIE Docker Volume Plugin API
= AFF/SolidFire/EF=1) — X (XTIt JSON/HTTP JSON/HTTP JSON/HTTP

BAERM I O :

http://www.netapp.com/jp/communities/tech-ontap/archive/index.aspx

_I_& A SOLIDFIRE SANTricity
_ﬁ._ EF>U—X

i NetAppr

I ,‘:
)
N



http://www.netapp.com/jp/communities/tech-ontap/archive/index.aspx

SR~ NSRS

= RSA)\—DiE%E
= NetApp Cinder unified driver
= NetApp Manila unified driver

= H7R— NEBHE
= RS )\—DIEE(ENetApp

= OpenStackd2/R—+> hOARBGEIZ21 "5«
or T4 AMJE1—-FICKBMIE
X RNEEDYID DT EHEERRAFEE
X D DTSR ZENetAppDHR— MMI4o—XOpen

= XJIH0S
= CentOS. UbuntuZF=TH4 —X0pent]ge

= GithublC&HBNetApph A ULIE RS /\—ZFHT
B E. BULIEFENZHAHAATZOpenStackd) (v
T—EIABITDE,
X MirantistPRedHat OSP/R EICEEND RSA/\—(FF«
ARNJE1—=F—DYR— M FBETERIHEEHNET,

a7

= OpenStackDH7Rh— cr—X I TFH5

http://mysupport.netapp.com

1 NetApp


http://mysupport.netapp.com/

Appendix
J— XEREHR : OpenStackBE&E |53
D —XAEREN | HmEHR

48 © 2017 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL --- n NetApp



HoWDT7ITIT—23 > "—X(CHILT D

2 NPT DOA—IL TSV amk—bIAUA
" Netapp A | SolidFire

E/EF>VU—X

S 11— SRR

k
ﬂ;u}gﬁigii—._ ﬁfﬁl/’fi“/’/—?f)“?ﬁ&b'\oﬂ% /\"71——7*/](,:jmz‘_\ 2 —ILTY FEADODH D
R 77U Ar— 3 Al F— R EBENRD SN BITE TTUr—2 3 vpH—ER
iisd
& FT—RR=R THFUT AT R, {RIBIRIE, ey [ oy
AR T SRR T A bt gy XaaS (/59 K4 )

T—AN—R e mR20EER
ZIE L,7‘:‘T%TIOPS<‘: &HIZ, IOPSHE

B YLF70FDNEEEEERL.
BLWT U Tr—3vaRe

m U= aveEapenk
T — X EERE = R

M H 7 QoSHEREIC L 2R = & ERE
AL AW RE 401

+ fitfi % Bl 77 AZMDOT—o 0— K% BE
"R ERBEELS UBDEBICHNA. BE

mU'/ZT.L\)Pu u/j%ﬁES'ZTE/ZT
LO1—H% T7ZARY TV X%&AE

AP
EL;ﬁ@ﬁ#T%&tw 74—
g7k Ty TITL—FPT—%
*57”75‘3’%

B ST LIRNBITIURETY—
LL AT —2EBEER

I NetApp-



NetApp AFF NI 245 —-TJS5A4X - 7TUT—232(C
BN\ DA V>R ET—IERMEZIRY

AFvITawvhk S==1 ) %k = s
A==~ RR2L SSD to HDD F—=A)\0>3> FILEA
NILFFTF b ~,=_/~ RAID-TEC AT=IL7I

QoS / SVM / IPSpace 12T NI IOE" 2723 EFIL/T) (A RRIER

ILFTORIL o0—> AFFER D50 R

NFS / CIFS / iSCSI / FCP SEEIRL JOoE>3=>7% | AWS/ Azure / SoftLayer
> — FEE A5 15TB SSD 3Hits Si
2S4S OFE EEHIR SRR GEFRIRST
[] D1EINIC
HA PAIR ) HA PAIR HA PAIR | HA PAIR

__n| nll o 0

DD 1

DD

ADD A
400 5 X 210P O /PbJ S

&) — RSSDAEXN 5 XS — MO\ alge

I>A5—T54X -
IV —23>

{RAEAL

> — SR

7TV —
=3 2 I0OPS

2 O I:élz },'E:'éﬂ%?ﬂ@
z/‘\‘_COJ
T-HC g

SAN
NAS

FE |tz mE

Re = >
G’ LU —=3>

ZEINEITOVIDHZER
L. IN\wOT7vTEDR N7%&
ST 9D H

H—)\EV T

T D

S51tZ> R

e S

F(C

HIl 3Tk
FERT U —>3>
o ioxe

1093

THEX N —2tTwV b

7S

B e
& L)L

IV —23>

vaAN

mmL/E

BA
4704

AR — R DHI

(5— Ml

F002(1CkB)

HDDAY\ATJUw K J7LA(C
BRIDZELICLO>THIR TS
2Y—=0w K X

5 O % €«p
BLE

[NENRREH

[E1RA
LU —< 3>

[0 RPO
K~ RTO



RERT—FEH—RITA=ILITSYVZa1 XS

ITSolldFlre.II

RERT— T 5—

13 mise |2 SR 4P BB kel 7 (1

TS5ANR—b Web 7;“(_/|\

=HfN <., pig: IV A—ANL—>3> B o{Ea 5 —4 Hlli.
SAFAEETEOT AkL—=> TSV RIA—LED SPOCODRL ISR EIDEIEHERR.
AT—=IL7Ik NI A=Y A REE ST2IBRA—BMA—>3> F—A{RE EHE. >>JOoE>ga=>7

= J—REERZEYR— b = ANL=2)TA—XZR%Z i1« AT« TRESTR—RDAPIi| = ISXIEARTRAIDIRLD |} = 6358F5v o1y hMED/C

, e EFHCEIDHT, B, {RL 5 —1RE —<> a)
77 (CHLER . éj’ujﬁ—‘/i >/7{‘§U1|?éx L—>3>wVW—ILEDHE . EE)J??%EIEHE&B“%%E = 90%YT — )L
- DE/)N JIN=A ME HA%Z 8
» 2T AEIEEEDTROEK ;9% [ggffmb\onS] - EMAEIEEHBRL. 7Y = 77%EFSEN TR NEIK
B KU T—2 32 —EXDREDR |« S A MY THWISWI Y _ L
BAAZER HL—R = 89% 5w I ANR—ZHIR
____________________________________________________________ B . . (- . |



A2)\—=2 235 [FlexPod®] T

OpenStackiRizE %z i L |

. - ENTERPRISE LINUX ”
L 3 ED ~' Y OPENSTACK PLATFORM X FleXPOd

| Tenant A ” Tenant C
OpenStack Platform 11 x FlexPod D% R
Dashboar JNE ; ~

d =N Shared Services ‘ o
: : OpenStack Platform 11 Z8 A9 3/ DERMREEEH 7 —FFT I F v
Glance: Image  [Cinder: Block Storage S R(CRDBND R L — ez it
VR (i e | | [Ceysione) eniliy Glancelo 35> T L— M5 CinderRU 1 — WE(FRT BH. JE—

A270—-RY—=ILEA AT AFvr v kD, BEMNDBEEIC
BnzJOvo -0 a = O El

(Horizon)

Cisco
aliale “
UCsS &—/\ iISCSI. FC. NFSZFIF L TEEN DMEEMDEL \Cinder/RY 1. — AN
DT IRz iRM
. il Cisco TLEMDEL \WetApp ESU—X FCSWIftlC LB AT ST ORI L —=
FlexPod s, Nexus T/ ERERTEBeoH. SWItdL T U NEERSD T = & TR/ \— R
| 2 1 7 HI
NetApp ‘
FAS / AFF Maniladfi(C kD, FHEZRHEN DKENR T 7 1)L AT LDTOE
2R — SE oyt
* | Cinder 7/RU 2 —AY°Manila > 754 T (CHITDIA ML —2DH—EX
) . A HA PAIR NetApp HAOJICELD. RUS—R—-XDX KL —2H— EX»D-o0-kK
8 DR CADBEMENBR AL —SUY—20TOLS 3= > Ihiak

I NetApp-



FIexPod =
RIERT — 519 — DI DFTLNIY

JdYEa—b
- Cisco UCS B3U—X M4 H—/){
- UCS 6300 #fzlx 6200 SVU—-X J7J7Uws
A >A—1RI NERT
rYbhI-=9
- IARTDH Nexus 9000 SV—X A(vFzHR—hk
- 3.6TbpsOmigiazti—k
SF9608 AML—S J—R
- Cisco C220 M4 v—>
- 8 x 960GB SSDs
- 10GE iSCSI
- FlexPod#&Rk CDHHR—h
- 4)—RISRINER/IMERK
300,000 IOPS & Ex1E£30TB
- 1)-RIDDIEHNTIEE
75,000 IOPS & Ex1a=10TB

*® FlexPod

-SR03

BNIAT =770 bl

BB — IR TR ARSI IBRN T AT,
DERANBAI~ N« BEITHL T -7
FHCENAIAE

I3 RD&ESBVY—-AFIA

Y~ 2R SRR

JTA—RVZPAN —SBBE T~V EB(CMERIC
0L THLVETE

SHhRIE

EARNNDOERA ORNRMENY —RZ2Hm A1
L. ERIR M2AKIR

NIA =Y AREE

AN —2DQoSHRERERI 2 LT, 7o —
SAVCFRAIPTEERINTA— YO AR IR L. KIRE
RIBETOMETBE

ERDOBEL

100%J 07 3 Au]ReRfesh, BHMBRAN —D8
HzBEgbL. EIEEE (et

T—HDHER

1B FA B e o) R D= AR )
NetApp® SolidFire® Element® OS H'EC{&18
7—F70Fv LT 7RNINF T NRIERRH



IAH—) Y NetApp ONTAP X bL—2(CEH |

KVM_LET#{Ed > [ONTAP Select |

ONTAP Select D4FE

ZEM Bl / SRS ADR (ChD5T ., SAEY—/N A2 D5 %&ER.

BNZENEH : AL —2 UY—XDEBEANRIR(C, FENSEAET
iSCSI SMB / NFS Z 24BFEIINIC5E T

CIFS OXMHEDOEE : BEHDIEKXR(CENDE T, EHMN<EE2ZILRARE.
AL —23FA0HRE - =270 a2 J, EEHHBR. EEzE#.

(" HA . mm BRI : 4 — ROSIATBREE. BaftERit,
BNIZILRYE K4 — Rk T, YIESE%400TBE Tifi.
- | s | [ WWITYT TAIAT U ORI
dA=—J74A4R: Jr)LETJOvooTO ML POERITHS,
DD DD DD DD NetADD ONTAPOA— XDBDBR S DY—2 (55 KT
FA>TL=ZR) (ICWUT, SRATALAEZEIERT (CT—HEER, BEH,

4 — RIEamDmE AT Uy R OS5 REBET BN —SRESHE, HEOY—)L
THIHC B,

I NetApp-



ATLZREINT VY IOSD ROFRERKNISTERUI

2y RPZYITDI\ATVUY ROSORYUI1—23>
AWSYPAZUREDY—/INEA VT L ZRARIED

NetApp A L —2DfAEDEICKDIEF7
OS50 REE
AT LUZRRBEDT -5 5—

APP APP APP APP APP . t
7IUg—-23> Direct . Expre SsRout ()Dlrect Link

Connect

Cloud Exchange :
NetApp Private Storage

NetApp FAS/AFF
AL —>

Ty hD—2U

NetApp FAS/AFF

ZRL—2 =
SnapMirror
“ FlexClone
. EQUINIX

OS5I RIN=X b FTAD - ARER REXR
ATLUZRRBCAEALERULED—UO0—-R%E SAPD KL S7FRIZICT, NetApp Private Storage NetApp A RL—2DL T U —< 3 > #eeE=ER
Microsoft AzureNiZiT Ui, AIRdD) \w FLiE T. &7 —FzERCoOO0—->0. X b - UTC. AT L ZRREBEOKEMTRIRIEE LT
xR EDERDOEL LR % Microsoft Azure + RIRBZIEH IS ENTIETT, Microsoft Azure + NetApp FAS X L —>IRiE%

NetApp FAS BB TEH, & I NetApp-



ONTAP Cloud -
ERRTIROT — Y EEKEZ/\T Uy I05T R THA

NetApp FAS/AFF
ZRL—

DS3ITRARL—2(C

T2 =T 54 AHkeeZ

0570 RRIB(ICERE(b SN
FEREINASIC KD T 7 1ILHB

I35 RICHRESNIC
o HR— b~ —EXDiEH

Y ONTAP Cloud
~ \ ~ .
& Marketplace 5 DBEEAF
Cloud Manager
DSIR A=A YA REREOISD RTEIZEIR, BER F AR B DO ERE T
BAFEODTRET
‘ System Manager :
OnCommand Unified Manager BEWNREBLUL TUT— 3 >t
! EERT—F Tnsight | ABME:DR MR/TAL. T7LY-ER

I NetApp-



D570 Mg RIRISER |

BT 3\ I T v TF— S35 RA |~

/
NetApp FAS/AFF =1 —X APIDIEDIAHAED
7= RADNFS/CIFS AWS \/ \
m g—bDxA S3/Glacier M/'fzfgfgft
SolidFire &y -z o— — “
At B L —> 5. NetApp AltaVault ST w59 R
. Google Cloud : IBM SoftLayer
NFS/CIFS AN A Stor?ﬂgasrﬁigdard Stolrlig?gee?\t/i ce Obiect Storage
X NetA
7_ jj ’I/ j Storaege(pBFI)?lD
Ny o7y T Webscale OpenStack
H—/)( Swift
[ ]| Oracle/SQL jj/]//\— l\ Djlj I\
._j L Cloudian Scalty
N HyperStore RING

A pp—— R e =N R —
2 T IR e | oo mus. E. s 10, 2IWworyTassoke | ZTEERR 22y 2/7 51
X NHUiRK tF1UF1BR Ny O7v7T /IR TREDOREE
BARHD/ Y OPYTYUI—S3 > EEBLT  AES256Lw NES{CHEE (FIPS-140-2) [C&D. >S5 S EMEHe/EMRMEEC LD, F— oM
BT B, BFAEERARCEWER, X REFFLEEBROT—SCIRY—I KO  UI—AE1/30CERL. F—SmxiiE75%
MDD BEHED) Wy o7y TRUS —OBMER Lt T o 2B RIS a5 FAEVaUltAICF Ty S 10
A E, SSL/TSL VPNOERIET — SIESLORI LIS 27 —SnBURNFENske, UR NFBEo
ROBRCLDISTSA T AUATERME.  SEEA.

I NetApp-



'
- ey

’

017 NetApp, Inc. All rights resérved. i--- NETAPP. CONFIDENTIAL ---



