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Q: Rate the challenges/issues ascribed to the ‘cloud'/on-demand model
(1=not significant, 5=very significant)

Security 74.6%
Performance

Availability

Hard to integrate with in-house IT

Not enough ability to customize [N 558 %
Worried on-demand will cost more | 50.4%

Bringing back in-house may be difficult | 50.0 %
Regulatory requirements prohibit cloud [ 9.2 %

Not enough major suppliers yet w 44.3%

T T T T L

0% 10% 20% 30% 40% 50% 60% 70% 80%
% responding 4 or 5

Source: IDC Enterprise Panel, August 2008 n=244
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Green Impact of Data Center Change

»Datacenters are huge CO2 factories

» 1 full rack of blade servers = 20-25
kW = peak demand of 30 homes

»Every server removed saves ~4 tons of
CO2 emissions per year
» Equivalent to taking ~1.5 cars off the
road (15,000 miles @ 20 mpgQ)
»Un-utilized server capacity in the
industry equates to:
» $140 billion, 3 year supply, more than
20 million servers (IDC)

» 80 million tons of CO2 per year, more
than half of ALL countries in South
America produce

Sources: IDC, Virtualization 2.0, John Humphreys; http://carma.org/dig/show/world+country
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Where Does the Power Go?

Power Consumption in the Datacenter

Server/Storage 50%

Computer Rm. AC 34%

Conversion 7%
Network 7%
Lighting 2%

Compute resources
and particularly servers
are at the heart of a
complex, evolving
system!

" vmware

NetApp




Today’s Model is Broken

N | = Poor forecasting + low
Over-provisioned Capacity flexibility = excess capacity

= Typical datacenter: 3 years
excess server capacity

= Servers consume >50% of
average power when idle

- . = Datacenters are outdated
Inefficient Datacenter Design . .
adionigtme J  condeioning k-l and hugely inefficient

= Cooling servers often
requires 2x the power
consumed

3[3(2005 §:42 &AM 3[4{2005 542 &AM

CISCO  newarr



The Problem

Where the IT Budget Goes

5%
Infrastructure
Investment

23%
Application
Investment

NN
clsco NetApp' vmware

=Overwhelming complexity

=>70% of IT budgets just to keep
the lights on

=<30% of IT budgets goes to
Innovation and competitive
advantage



Virtualization & Cloud = Top Priorities for ClIOs

Technology 2010 Priority 2009 Priority:

Virtualization 1 3

Cloud Computing 2 14

Source: Gartner CIO study, Q4 2009
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EYC - vSphere Client

File Edit View Inventory Admindsteation Plug-ins Help

E @ |E§ Home

3 E'lj Inventory [ @ Hosts and Clusters

| Fl=| Search Inventory

Y

(A=

0 ) KvC
= KM_ Datacenter
= [ HA_DRS_FT
A kesat
A kesxz
B kesx3
= & Backup Test
1 KCGBKDZ
1 kCavcBE
= & Co-Location
KCaAbroad
KCGinlawldb)
KCGinlaw(In)
kCGnba
KCGnbadb
KCGRURLIDMNSZS3)
KiZGSport
Kmtii_Mew

o=
=
-l

il

@@@ DOEEDEEEDEEDEE £ 206DEEEED

o

P

KCEAVOL
KCGDBOL
KCGDEDZ
KCEDHCP(EC0Z)
KCaF301
[gatcician)]
KiCGIMaS
KCGEIR
KCGISMS
KCaMail
KiZGManage
KCamMant
KiZGSparedl
KiCaTS0E
KiCGwMrEgl
KMail_bk

KM_ Datacenter

Yirtual Machines

Mame, State, Host or Guesk OF contains:

Marne | State e | Status | Host Provisioned Space | Used Space Hosk CPU - MHz Host Mern - MB | Guest Men - %%
@ HP2009 Powered On & Mormal kesx3 30,50 GE 30,50 GB 40 455 W N iaaaa|
@ M-1SM3 Powered On & Mormal kesxl 31,00 GB 6,00 GB 591 == il
@ kmTour2003 Powered On & Mormal kesx3 17.01 GB 4.26 GB 4 394 W 4 )
@ Krnhb-wawz Powered On & Mormal kesxz 106,00 GE 58,23 GEB 19| 477 W 4 )
@ Win2003 dns 3 Powered On & Mormal kesxz 47,00 GB 2,45 GB el 977 | o )
@ P.IbertXp Powered On & Mormal kesxl 60,50 GE 19,35 GB 294 496 [ e
i Pruuerad Cin #__Rlnernal kel 100 SR 1A SR {1 AT j 4 )
42 3= = =

—

_— 39 Ml
n. 7NH g
14 WETTT
— = Gl SHEERIEH|
A V4 — 4
_— 6 [
ZSN\NH 3 [
1 [
P K IO RE . 3
@ Trend TMCM Powered On & Mormal kesx2 17.01 GB 11.69 GB 219 505 [ e
OB KCGDHOP(GCDZ)  PoweredOn @ Mormal kesx1 33.31 GB 7.66 GB 5a | 611 ¢
@ KCGEManage Powered On & Mormal kesx3 31.31 GB 6.16 GB 124 790 [ S
@ KCEMail Powered On & Mormal kesx3 304.00 GB 4.50 GB 249 1 659 [ 3
@ KCEIR Powered On & Mormal kesx2 62,00 GB 7.3 GB 590 590 6
G KCGIMSS PoweredOn @ Mormal kesx2 31.31 GB 10,73 5B 1194 1560 [ :
@ mail Powered On & Mormal kesxd 305.00 GB 4.00 GB 279 | 186 1 o[
i kcCGavol Powered On & Mormal kesx2 33,31 GB 9,66 GE 799 2068 | ? EEEEE
@ KCEDEDZ Powered On & Mormal kesx3 52,00 GB 25.87 GB Ly 626 3
@ KCEMS01 Powered On & Mormal kesx2 31.31 GB 4.85 GB 39 368 W 2
KCETS02 Powered On & Mormal kesx3 12.00 GB 6.52 GB 249 W S04 3

- I Clear

| 1P Address [, | Dhzal
192,168.3.25 oK Win
169.254.65.1%2 0K ISM
192,168.3.123 0. Clet
192,168,113 Ok vl
192,168.1.66 oK dns
192,168.3.26 oK Albe
192,168.2.102 oK I1SM
192.168.2.120 oK kmp

M...

M...

M...
192.168.1.2 0K dns—
192,168.5.5 0. tow
192,168.3.33 0K kegi
192.168.3.1 oK kege
192.168.3.64 oK kege
192.168.3.34 oKk P
192.168.3.17 Ok kegl
192.168.1.23 ok Tre
192.168.3.10 ok KCé
192.168.3.3 ok KCe

M...
192.168.3.137 ok KCe
192.168.3.53 ok KCé

M...
192.168.3.72 ok KCé
192.168.3.65 oK kege
192.168.3.54 Ok kegn
192.168.3.24 oK kegl

RRBIFIRTE

LRI - %El98$11ﬁ2|§|(75)3zﬂ &)N TS
e ErEIEEE" S

FRO8E12H 18 Hica

RBEAEIMEHEARS

ESpa)iin
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EHtEEa B A

BEEZRAE 0 M =99.73%

Agreed Service Time (AST) - downtime
Availability (%) = *100%

Agreed Service Time (AST)

N 4368hr(FERG 55 HFE])- L2hr(fEA%05 )
Availability (%) = *100%

4368hr(Eae Ak 755 fET)

Availability (%) =99.73%

*#ETHIERBI98F11H2H (5o F4Rk) ~ RBI99F 53 H (3£51182XK) -
*O8F12H18HECSENM LME" sTEIEFE" KE12/0\6 -

stlret]es " Vmware
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¥C - vSphere Client [_ &[]
File Edit View Inventory Administration Plug-ing Help

ﬁ E |E} Home [ gF] Inventory b [E] Hosts and Clusters
F & e ¥

HA_DRS_FT

e
CPU % Memory MB Memory MBps Disk Milliseconds CPUMHz Memory % Disk KBps J

10,000
25 5,000
2,500 5,000
o o o : o
11/3/08 2110 1143108 s p— s p— s p— s p— 2110 11/3/08 2o
£:00 AM 8:00 PM 8:00 AM g a F— | ﬂ z z — ﬁ 8:00 PM 2:00 AM  8:00 PM
E kesx2 {12 running virtual machines) I E — — °
T 10,000 E E — n L]

25,000
P R T R I 00

Dl T19CPUEFAREN25% pralr:

8:00 P 800 AM 800 P

TR E A EL50% B

15,000

12,500

10,000

MHz

7,500

5,000

2,500

[u]
11309 11/25/00  12/18/00  1410/10 2/1/10 2024010 3/19/10  4/10/10 11/3/08

11/25/09  12/18/09  1/10/10  2/1/10 2/24010  3M19/10  &410/10 e
s ==
3

4 *#sT A EBI98F11H2H (e Fr#k) ~KBI99F583H
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HINetApp FAS20505/@ L B RHE - 12

=l E R FZ=ERE:

DataStorel-1TB(ZE[™))/769GB(a] A)/fEHZX25%
DataStore2-1TB(ZE[™)/663GB(T] H)/EA*X35%
*H[FEHREFREEEE - BEREEEEE85% @ W
FEHZRERIEA7110% -

[ Swap Files
mVirtual Disks

By File Type

eeeeeeeeeee

e\z&,z@,@

7 Y

s EIR R EI98E 1L B2 E R A )~ RE99ESH3E [+ &
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FHREEREMNE

s EEBEDIERSETIMSNIEAEE . W RIS R HKA21{E 2K
=S

« (EHA2E0E MK IR R A HETAUANT$5,865,678

NT$139,659*42=NT$5,865,678(FZ1FZE £ 47%)
*SRIEBEKR RS- EMAE38ER

* ERHEFa3RIERAA HEAANTS2,009,818
NT$250,000*3=NT$750,000(rRAMEZ - NICiE%)
*BAIN AN E R CIR 1
NT$194,880*6=NT$1,169,280| BN EXHENT$3,855,860

Yol P 3 /%.h o
NT$90,538*1=NT$90,538 BEETEE67%

<208 (= 5 B R ERES 56 ) \ #H 2 473 /8 FHER S (BUF )-890 ~ 1118 R




FHE B CENAE R xR

« HAIR ER2GEHEB42EAEREFS - iﬁﬂ% SHEER

ERHAINTS8E T - BFEMRREDALT iﬁEHFﬁ

GREEN CALCULATOR K{EBAELEL:

BEFEBEENTSLIIE
How many servers® do you plan to virtualize? 42 servers ﬁ) EEHF U_(EZ].I]@\

*Calculations are based on the power consumption of a standard 2 CPU server

Physical - Virtualized Savings ;=-F A FE ]:;E 1 I:
Energy Savings: EE g NT$2 1%

Annual Server & Cooling Energy Usage (kWh) 338946 50,949 277,998
BT HEKE3.7

Cost Reduction:
Physical Hardware' $ 273,000.00 $52,500.00 $ 220,500.00

Annual Energy Cost2 $33,804.63 § 6,094.87 $27,799.76 == s=t= SN o
EEENE82%

Environmental lmpact: C::hn:a;h: Emi:?;:;lfsnfig}l o~ /I \
JJ=
/D HE ik 2

These savings are equivalent to 63 372,795 Ibs

Assumes 56,500 per 2 CPU server 1'5909? kg 82%

? pssumes 50.10/kWh, and 550 Watts per 2 CPU server

3 Assumes 12,000 miles per year and 20 mpg
4 Azsumes 1.341 |bs CO2 emission per KWh & @)

*REt BB EMNUSDS II *E R http://www.vmware.com/solutions/green/calculator.html

Reduce Energy Cost & Environmental Impact with Virtualization

abale T vmware
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1= E B C &0 BE Rl ik XU &=
" NetApp Synergy Green Visualizer
REERCOXBRARBERE - AESERPIOH

” 2 N a N <. s
NetApp REZERE - S 8ENZRAE - WS ETEERE
™ s
fix Z=3K!
Cabinet Specifications: Cost Specifications:
Cabinet Vendor: NetApp Power Cost
Cabinet Type: 20A, 1-Phase, 2 PDLU/side Per kW-hour: $0.05 (USD)
Amps: 32.20
Volts: 220 1 day 3078
Rack Units: 42 7 days 3549
Outlets: 32 14 days $10.99
Weight: 351.20 Ibs 30 days $23.55
Max. Weight: 1500.00 Ibs 60 days 34710
Results Type: Typical Case
BEFIIHHREELN160A T BEFI9EEELAINTS891T
Component Qty | Amps Inrush Watts VA RUs Qutlets | BTU/hr Weight
FAS2050 300G SAS 2 1 341 40.00 655.00 G89.47 4 2 223200 | 11001 Ibs
Controller
TOTALS: 1 341/ 40.00 655.00 G89.47 4/ 21/ 2232 461.21 Ibs /
35.20 42 32 1500.00 Ibs

BB B RIUSDS || *ZRISRE:NetApp Synergy "Green Visualizer"

abale T vmware
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Consolidating Server, Storage, Network & Facilities

VMware consolidates servers, storage and networking

Infrastructure to safely achieve higher utilization

[ BEFORE VMware ] [ AFTER VMware ]
Servers = 1,000 > 80
Storage = Direct attach > Tiered SAN and NAS
Network = 3000 cables/ports > 300 cables/ports
Facilities = 200 racks > 10 racks

> 20 power whip
> Defer/avoid $1k per sq. ft.

400 power whips

Planning expansion

Source: Actual customer data

abale T vmware
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Compare Intel® Products - Windows Internet Explorer

g | http://arkintel.com/Compare.aspx?ids=36947,36941,36937, - B

2|~ | & Compare Intel® Prod... x

*¥ New Intel 6-core Xeon Pr...

White Papers on Oracle ..

BB - = v BEE) - E2EE) v IEO) v @~

Products Technology Communities

Downloads Reseller

‘ Compare Queue (3) Send Feedback

[

Home k

Compare Intel® Products

Name

Status
Launch Date
Processor Number
# of Cores
Clock Speed
Cache
Bus Type
Systemn Bus
FSB Parity
Instruction Set
Embedded
Supplemental SKU
Lithography
Max TDP

1ku Bulk Budgetary Price

Package Specifications

Package Size

Compare Intel® Products

Remowve Product

Intel® Xeon®
Processor X7460 {(16M
Cache, 2.66 GHz, 1066

MHz FSB)

Launched
Q3'08
X7480
6
2.66 GHz
16 MB L2 Cache
FSB
1066 MHz
v
64-bit
b4
b 4
45 nm
130 W
$2725.00

53.3mm x 53.3mm

Clear Queus

Remowe Product

Intel® Xeon®
Processor E7450 (12M
Cache, 2.40 GHz, 1066

MHz FSB)

Launched
Q3'08
E74350

[

2.4 GHz
12 MB L2 Cache
F5B
1066 MHz
v
64-bit
b 4
b 4
45 nm
90 W
$2301.00

53.3mm x 533.3mm

Remove Product

Intel® Xeon®
Processor L7455 (12M
Cache, 2.13 GHz, 1066

MHz FSB)

Launched
Q3'08
L7455

6
2.13 GHz
12 MB L2 Cache
FSB
1066 MHz
v
64-bit
4
b 4
45 nm
65 W
$2725.00

53.3mm x 53.3mm

The Intel Xeon processor
7400 series has already set
new four-socket and eight-
socket world records on key
industry benchmarks for
virtualization, database,
enterprise resource
planning and g-commerce.
IBM, following the record-
setting 1.2 million tpmC
result on its eight-socket
System x 3950 M2
platform, delivers an all-
time high result for four-
socket servers on System x
3850 M2 server with a
score of 684,508 tpmC on
the TPC-C benchmark,
which measures database
performance in an online
transaction processing
environment.

m

ey
D 8any

2
9

8

Based on Intel's 45nm high-
k process technology and
reinvented transistors that
use a Hafnium-based, high-k metal gate formula, the new Xeon 7400 series delivers significant
performance improvements with lower power consumption. This delivers almost 50 percent better
performance in some cases, and up to 10 percent reduction in platform power, and has resulted in a
world record VMmark (a virtualization benchmark) score for four-socket, 24 processing core servers at
18.48 on a Dell PowerEdge R300 platform using VMware ESX server v3.5.0.

These products offer frequencies up to 2.66 GHz and power levels down to 50 watts, including the
first 6-core, x86 compatible 65-watt version which translates to just under 11 watts per processor
core, with platforms available in rack, tower and highly dense blade form factors.

Below you can see the complete series of the Intel 7400 processors.

Model | Number of cores | Frequency FSB L3 cache | TDP
X7460 | 2,66 GHz 16MB  [130W

[ E7450 6 [ 240GHz ['9ow
L7455 213 GHz 2w
E7440 240GHz [1.066MHz | 16MB |
E7430 12MB | 90w

[ E7420 . 213 GHz 8MB ‘
E7445 12MB | 50w |

@ FERE | SRESN g ¥y v H100% ~

CISCO  newarr
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IBM System p 570

Benchmark Stats

Result ID: ‘ID?DSZDDI

Result Status: |Accepted

T - -

Report Date: ‘DE."ZI;"D?

System Information

Total System Cost 5,713,181 UsD

TPC-C Throughput 1,616,162

Price/Performance |3.54 uso

Availability Date 11/21/07

Database Manager ‘IEI-M OBZ Enterprise 9

Dperating System ‘IEI-M AIX¥ SL V3.2

Transaction Monitor ‘Micrusuft cComM+

Server Information

CPU Type: |IEI-M POWERG - 4.7 GHz

Total # of Processors: ‘S

Total # of Cores: ‘ 16

Total # of Threads: ‘32

CE N -

Client Information

porciems: [

CPU Type: ‘Intel Xeon - 3.2 GH=z

Total # of Processors: ‘2

Total # of Cores: ‘2

Total # of Threads: ‘4

abalie T vmware
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IBM System x3950 M2

Benchmark Stats

et st [
wecren [T

System Information

Total System Cost 2,386,768 USD

TPC-C Throughput 1,200,632

Price/Performance ‘1.55 uso

Availability Date ‘12.-' 10/08

Database Manager ‘IEI-M DBZ ESE 9.5

Operating System |Red Hat Enterprise LInux Adv. Platform 5 Update 2

Transaction Monitor ‘Micrusuft COomM+

Server Information

‘Intel ¥eon X7460 - 2.66 GHz
rotal # o Procescors: [
oot # ot cores: 2
rotal # of Threads: [0
custer

Client Information

borchents: D

CPU Type: Intel Xeon Dual-Core X3130 - 2.0
GH=z
Total # of Processors: ‘32

Total # of Cores: ‘ 112
Total # of Threads: ‘ 112




{IEBE#E 1L (Virtualization)?

 BERERMEEFASAZEIR  FHEJLALERAAE
REETMNAANRFHRELEEHRHIEERER(EBHECPU -
Memory - Storage)i’zNetwork) ELEBEREARIEBER
HZREe 77 T0 ~ Mg sk ) 3E AH BRPRBR I -

= ERHEE R
=41 E# L
EEX [E % 235 -VM(Virtual Machine)
ERAER E 5 FE R TZ 0 (VMware ThinApp)
FRE EFE#HHE(Thin Provisioning)
A B A% e 48 8% IR 1585 (vSwitch ~ Cisco Nexus 1000v)
B A E HEEH{E-VDI(Virtual Desktop Infrastructure)




R HEE T i53R 5

RiIEiThome 2010FCIOKIAE - B64ANEERARETERAVMwareE
BEXEE ﬁIFEEEEI’JEbSliAHyper-VFETas;iﬂ:‘ IE » A18.6%MTZERF
EHMETFES

VMware j& 1P 3% - R ER MR M BEL 142

84% of all virtualized applications in the world
run on VMware.

Gartner, December 2009




o>

= $EY V)
E 1
F/EZR48 (Hosted Architecture) =S 4RZEH8 ( "Bare Metal” Architecture)
WoE M= B EARERINGE

W3 5e40-60% B EE
m80-90%
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EHRERE : = K5

| -

A padichEs S
o EHRE I DUEENEA - SEERKRNVEFEZEL « 5 SRR EIREFAREE
EEE e LEME - 1T, ARECERKESRTE - HEU—AERRR, B50EMH -
o ERIMEFEA—NER o BEAFRRIAECERIEEENT o BEFEEESRNEEREITTE
TEREIRAE - REIE2E (CPU), i EHe ZiE >R, LB E T -
o 3375 TE B E A A 1 (R 1B (Memory), BT 7tk (Disk),

K& #84%& (Network) E5ER -
o HBRRFFEZREE (SLA) -
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Efficient Resource Pooling on a Shared
Infrastructure

Development Production Virtual Desktops
App App @' ‘ @'&
ST

Applications Marketing
T —— AT — —

SHARED HARDWARE
INFRASTRUCTURE

Aggregate capacity:
30 x (3GHz, 16GB) = 90GHz, 480GB

4
¥
¥




Challenge: Server Proliferation

Server Sprawl

% CPU Busy (8 LCPVs w/HT) ) 800 \
e - w
Low Utilization sHigh Power Consumption * -
% CpU i =0 I\ ", rﬂ'\ i s g 600
PIRY VAN
o . LU e Y o hed ) kT 500
& 700 L ] e T AN -
a0 : e0 Pl 7Bmw - ORI ¥ i 0¥ ‘
o 600k -+ £ . ut 0 H " 400
o L E—— "
50 Ao ‘7 R, 0 )
a0 i —
30 20 --7 Zooji
20 2C1|o- ‘7 100 J
" ot ; T e 100'"' ) | 104 M\
o Fri zun Tue - OO0 /RS S S S S S S S S S N e °

M vcpuo @ readyo Fri Sun Tue K \

E cpuo @ cpud "éﬁﬂ' .
Avg. utilization rate/server Mé@ E'tt"s”_%nsumed._ . .
100 senjefigghreredtilization Lower Consump
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Key Features

=\/Motion

= Live migration of VMs from one host to another
with zero downtime

= Used by other vSphere Features
= Fault Tolerance
= Storage VMotion
= DRS and DPM
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Key Features

=High Availability (HA)
= Protects VMs and automatically restarts VMs In
the event of
= Host failure
= VM failure (loss of heartbeat)

o vm | vm < — VM| VM| VM
@ ® "D Resource Pool i SRl




55 1% O] A 14 IR 75 /B 4R

=+ 4=
HHE

VMware FT

i
g BHEWRE

5

Xz

=)

o]

H
\:E

ARIRE

0% 10% 100%

ERIENER

Ci1sCO



VMware Fault Tolerance
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VMware Fault Tolerance (FT)

vLockstep Technology vLockstep Technology

I_______ I________I

Primax SecondX/ New
New Secondary
Primary

VMware FT provides zero-downtime, zero-data-loss
protection to virtual machines in an HA cluster.
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VMware vSphere™ : 2 ENIEX LM T

VMware vSphere™ MS Hyper-V

Windows NT SLES8

4.0 Ubuntu 7.04 Win Server 2008
Windows 2000 Solaris 10 for (H%_I%_EIE 4P vSMP)
Windows Server x86 Win Server 2003 SP2
2003 NetWare 6.5 (5x= B[ Z 2P vSMP)
Windows Server:, NetWare 6.0 Win Server 2000 SP4 ({2
2008 NetWare 6.1 1P)

Windows Vista - pebian SLES10 (£ 1P)
Windows XP CentOS Windows Vista SP1
RHELS EreeBSD Windows XP Pro SP2/SP3
RHEL4 Asianux

RHEL3 sSCO

RHEL2.1 OpenServer

SLES10 SCO Unixware
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VMWare ESX Server 1~

13

VMware vCenter

- NetApp HA
NetApp FAS3140 NetApp FAS3140

=—=Service Net (Giga Ethernet) =

———Data Net (Giga Ethernet)——
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Desktop as a managed Service-DaaS
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Desktop as a managed Service-DaaS

Bz FE -3
BAERERE - O
TIRERBEZENER
HH  BEZEED
% EEME Bl (thin
or thick client) &
(MTEESE - £5C
AERIPDA ) « 7
WEMEHIUES
EIREEEARTS -

NN
Ci1SCO

BFEBBARTE-
OEEFFZER
FcEESAE

B REERS
AETABRITE
IR F K IR AR

5 o




-DaaS

Desktop as a managed Service

-k
AEEH - Bla]E

EEFEE!

iy

X

B TS o (B oqr [0 MR
5@%%@%%,E
= XK Y jp B
afft (o' 88 IR 1) HE & BE &
gﬂ\gﬁﬁ%¥ﬁ
el KERE
B o8 5 1 I [T R
IN MK HD R



B - NetAppHMVMwarelii F i i E @ ENERE R OIS
¥ﬁn¥n T\*ﬁ

EHHIL LS TR 51 518 23 T /B e IEFTIE F AR Z i A= 1 B B P B
EHEEM- (201062810 - PEILS ) BRIAT - NetApp AT H 2 SEE
BERLN K ERNERICERDZREMBVMware 2nSIEH - BBETRFEEDH

NZBAERECHNERNPL XA EahEREE ZBNRIASIE - LUEHREM
Naeet28E - EREPEEERCEERERPL - FZENSY - BEHE
ZF - —RXpalRHAEL r BN ZEZHPRETIRE ( Secure Multi-
tenancy Design Architecture ) - ZZR1BEESUfmER AL A — BB ARITE RSB
NAREPF - EFENSEFIFMERANITERMER - EMINRERRIENZE
M e 2

I
CISCO “N etApp’ vmware

stlret]es " Vmware

CISCO  newarr



Cisco * NetApp and VMware

A common approach

Cisco

VMware

NetApp

Virtualization

Unified Storage Unified Computing

® Virtualization leadership ~ ® Storage efficiency = Compute & network efficiency
m Data Center Solutions = Multiprotocol architecture = Multiprotocol architecture

m Desktop Solutions » Simplified data management ® Simplified network

® Cloud Services m Ethernet storage leadership ® Ethernet leadership

® Virtualization management = Virtualization optimized = Virtualization optimized

vifeet]n,
cleco NetApp' vmware




Secure Multi-tenancy — Four Pillars

Secure Service
Separation Assurance

Availability

Management

* Build resilient * Enable separation * Deliver consistent  Simplify
architecture across tenants SLA across management
High Availability * Increase security Compute * End-to-end
Fault Tolerance ?(r)lgtraézlcess Network manageability
Redundancy Storage

Secure Multi-tenancy Architecture

NN
cleco NetApp' vmware




Secure Multi-tenancy Components

/Compute B BB

G VMware vShield

tot
AVSTRY

VMware
vSphere

¥\

VMware
vSphere

VMware vSphere

Cisco UCS 5100
Blade Server

Cisco UCS 6100

Fabric Interconnect
V4

N

y——

/ Cisco Nexus 5000

%

Cisco Nexus 7000

e &

\

Cisco MDS

BX &

Storage

=)
(=]

B2

o=

NetApp MultiStore

v

Ci1sCO

VMware vShield
Manager

VMware vCenter

NetApp
SnapManager

Cisco UCS
Manager

u2aIasNVS ddyiaN

Cisco Data Center
Network Manager

NetApp FilerView

NetApp Provisioning Manager
NetApp Protection Manager
NetApp Operations Manager

Compute

VMware vShield
VMware vSphere

Cisco Unified
Computing System

Network

Cisco Nexus 1000V

= Cisco Nexus 5000
= Cisco Nexus 7000
= Cisco MDS
Storage

= NetApp FAS

NetApp Multistore

Management

VMware vShield Manager
VMware vCenter

Cisco UCS Manager

Cisco DC Network Manager
NetApp Operations Manager
NetApp Provisioning Manager

NetApp SANscreen & SnapManager




Resilient End-to-End Architecture

Core/

Channel

FC

Ether —w'mme

10GE

. E Cisco
Aggregation E Nexus 7000
Sk
TN
Access S
Nexus 5000
Compute Cisco
UCS 6100
Fabric
Interconnect
Iy
UCS 5100
Blade
Server
SAN/Storag : ]
e ! - Cisco MDS

<= Ether

l 10GE

Channel

NetApp FAS

Ci1sCO

“ vmware

NetApp

Availability

Compute

vCenter Heartbeat
VMware HA
vMotion/Storage vMotion
UCS Fabric Redundancy

Network

vPC

EtherChannel

N1KV Active/Standby VSM
Link/Device Redundancy

Storage

RAID-DP

NetApp HA

Snapshot
SnapMirror/SnapVault




Increased Availability and Resiliency through
VMware vSphere

» Mirrored sites for disaster recovery
 Site Recovery Manager (SRM)

* Primary and shadow workloads
VM Cluster Level * VMware FT

» Host failover and automated load balancing
Host Cluster Level « VMware HA and DRS

» Transparent workload migration
Host Level » vMotion and Storage vMotion

« Encapsulation and isolation
VM Level * VM cloning and VM Data Recovery

abale T vmware
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Protecting Data

= A key focus in providing a
100% resilient infrastructure

= NetApp protection requires
less overhead, more usable
storage and resources
available for valuable data.

©
®©
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=
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>
O
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©
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—
n

S92IN0S9Yy e|qesn\

vNetApp RAID-DP = Mix and match data protection
vNetApp SnapShot features to create a

vNetApp Sna oRe;tore customized data protection
vNetApp SnapMirror plan

v NetApp SMVI
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NetApp SnapShot

Data Protection

Availability

= A reference to a complete “point-in-time” image of a

NetApp volume, captured as read-only, residing within
the active volume.

= reference to the original data blocks, not a copy of them
= complete image, not incremental

= within the volume, not on a separate set of disks

= Taken manually or automatically on a schedule
= hourly, nightly, weekly

= Revert current volume to any “point-in-time” captured
In a SnapShot with NetApp SnapRestore

abale 1 vmware
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Secure Separation

[ Compute Network Storage h
= UCS & vSphere RBAC = Access Control List = vFiler units
= VM Security with = VLAN Segmentation = |P Spaces
vShield and Nexus 1000V = QoS - Classification = VLAN Segmentation
= UCS Resource Pool
Separation
\_ J

\. . _// |

Vmware

Vmware

Virtual VM VM VM A A VM VM VM Virtual
Machines \I/ Machines
Cisco E Cisco
Nexus VDC gg Nexus VDC

NetApp
Virtual Storage
Container

NetApp |
Virtual Storage
Container

vifeet]n,
cleco NetApp' vmware



VM Security with vShield and Nexus 1000V

Full integration with N1KV
+Virtual Service Domain (VSD)
Tenant A Tenant B feature leveraged by vShield to

intercept VM-destined flows
[os [ s | Secure Isolation

*Simple container-based rule
creation leveraging vCenter
inventory objects

*Point of enforcement close to VM

*Policy based separation between
tenants

*Policy based separation for multi-

(\I;Sr%t?r?;?ge) Members of VSD tier application

ﬁ VMware vShield T O T vMotion awareness

{ " + # \ % » vShield session state tables follow

Nexus 1000V

the VM

*Cisco VN-Link maintains VM
protection policy consistency during
vMotion

Unprotected
(VSD Outside)

Physical Adapters

abale T vmware
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NetApp Secure Multi-Tenancy

Partitioning clients & workloads

Challenges
[l = Resource utilization
_ MultiStore® = Secure separation

= Resource hogs

Secure multi-tenancy MultiStore
= Secure partition of storage and

networking
Dl P : = Proven technology: 16,000 licenses
: Virtual Storage Virtual Storage ~ : Virtual Storage = Third-party valid security testing

. Partition - : Partition . © Partition

Ci1sCO




Service Assurance — Delivering SLA

7

\

™\ (
VM VM VM VM vm

ML
i

Med Priority k

Platinum
CoS

L=
A

High Priority

CISCO  newarr

Compute
= Expandable Reservation
= Dynamic Resource Scheduler

= UCS QoS System Classes for
Resource Reservation and Limit

Network

" QoS - Classification

® QoS - Queuing

" QoS - Bandwidth control
= QoS - Rate Limiting

Storage

= FlexShare

= Storage Reservations
=  Thin Provisioning




Compute Resource Service Assurance

= Built-in vCenter Resource Pool settings to provide:
= resource guarantee for infrastructure and tenant services

= Resource pool settings to be set based on tenant SLA:

Resource Pool
Settings

Reservation

Limits

Shares

Expandable
Reservation

= VMware DRS provides fully automated load distribution across all UCS
blades in the ESX Cluster

= During VM/VApp power on
= During steady and non-steady state

abale T vmware
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Storage SLA Assurance

|=| |=| |=| |=| Clients
l I l |
|

ﬁ Switch

Database Server

Platinum SLA

Gold SLA

11
i

Medium
Priority

A

High
Priority

FAS Storage System Running
Data ONTAP® with FlexShare™

Service
Assurance

= Set high priority for
database (or Platinum)
SLA

= Five levels of
prioritization available

= |solates tenant
performance, other
tenants will not impact
properly provisioned
SLAs.

CISCO  newarr



End-to-End Management

Server Layer

NI Unified Computing

vCenter Server CISCO.  system (UCS) Manager
@ VIMWArE  yshield Manager "
SANscreen
NetApp

Network Layer

.|||.|||, Data Center Network Manager
cisco  Flexible NetFlow “ SANscreen

Fabric Manager NetApp

Storage Layer

Operations Manager
Provisioning and Protection Manager

SANscreen

NetApp MultiStore

NetApp = Service Insight

m Service Assurance
= Application Insight
m Capacity Manager
= VM Insight

Ci1sCO
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VMware vCenter Capacity|Q

/’ . =Capacity management solution for VMware vCenter,
- _  enabling users to analyze, forecast, and plan capacity
wwwwwww needs of their virtual datacenter
=Benefits )
= E === = Deliver the right capacity at the right time
Tal il |!| |i| = Make informed planning, purchasing, and
p— e — provisioning decisions
e e - = Enable capacity to be utilized most efficiently
and cost-effectively
=\ _/
/ ™
=sKey Features
= Perform “What-If’ impact analysis to model
effect of capacity changes
: = |dentify and reclaim unused capacity
e ; = Forecast timing of capacity shortfalls and
o - I needs )

albiale B vware
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vShield Manager

q@ Logged in as: admin Logout
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= Integrates with
vCenter
server
= Policy
Overview
= Traffic flow

= Historical
flowchart

= Real Time
flowchart




Cisco UCS Manager

= Single point of management for
- ) (S

Cisco UCS Manager

Single point of device management for the
Cisco Systems Unified Computing System.
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NetApp Management

SANscroen (cotoven bop). 4
T - fe Edt View Policy Action Tools Help profie [<Custom> 7] (] "NetApp
SANscreen Virtual Machines * © VMUsization x5 VMHosts
Daily Violations - - T
7 @t < Virtual Machines 9 EY T [GiHom [~
) Dally Changes ] P [ Host | Hostip | V-Chuster | 08 [ State | Datastore |
& Switch Ports (830) * 1esx3 (4) “) englesxd  192.1.168.30 _eng1 Enterprise Edition, Mictosoft Windows 2000 ... 2) =
2~ Generic Device Paths | |® CM - Cost Accounting
o Data Sources = Chck on elements to drill down into the chart detads
= &l L = (=]} 8 Accountability
;_ Changes BU Accountability
Usable Capacity (TB) by Business Unit and Tier
A% switches [l y (T8) by
Z
Hosts Y
4 S
E’ Storage Arrays 1
&hpzs Overyiew | Dwaster Recovery | Provenng | _pagration
gjc‘ene,wmes . "-'M 2 eronison Resize Sorage X Dekte Storage % Detets Soapaat Copies. @)
SRR Cotaset & % Faseaove  specess v (5] suage < oo tiame S Spocesums v Totalspace Avatabie Space &
) zones e Tenws_A_Seeystem Mot Agpicatle Rl 8 rwwi 5 en piaryda | mend Jwce boos B
H TR p— p—y Prmary dta ! ars oxs
f ruers =5 CETE T T ... Pisary dta haow e ks
e T Primary date. 0w oxB oKB
Application Insight Primary dats " 10068 okB
Dashboard | Prisry data oh 10008 oK
Pimary deta ] 10068 kB
Capacity Manager .
Repl | [
VM insight :
2| vinual Machines | 1| 25 Top Capal
y q
| v utization
Ao M ‘ = T — e s 80408
8 l B LU freo ace 30168 euze 60408
[—— ] | (82 B Dsta i overwrts reserve: OKB ¥ i
" 3 =
- L Total datac 30168 erace
e ——— oo okB
w 30168
“ 30108
s 30108
100 $
0.00' 4
Marketing  Logal ¢
By -
Potcies
Hosts
Notcations
G Currert space treskout | S9ce usage htcey | Decupbcaion | Exparts
]

“ vmware

CISCO  newarr

= SANscreen allows
providers and tenants
visibility into full storage path

= Provisioning Manager
eases providers deployment

= Protection manager makes
backups and recovery a
snap.

= Operations Manager offers
chargeback reporting and
monitoring




KPHRE

=—Service Net (Giga Ethernet) s
—Backup/Data Met (Giga Ethernet)—
Service Net

=
] ! BB >
VMware ESX Server VMware ESX Server VMware vCenter Server S
IBM X3850 IBM X3850 (Acronis Backup Server) =
2*CPU 2°CPU IBM X3650 3
o,
16GB ram(+16G) 32GB ram 2*CPU s!
_ 8GB ram =+
0 1
= = =
Backup/Data Net
(Cisco 2960G-24TS)
+1AHRE

NetApp FAS2020

NetApp FAS2020
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