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- Capacity Disk _ I Flash Memory/Solid State

Backup and Enterprise Disk Arrays All-Flash-Arrays
Archiving P
) . % \ ib » '
- VEER > 7,200 RPM 10,000 RPM
°
PCle Flash Cards/SSD
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Capacity Optimized Performance
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Source: Lazard Capital Market Research
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Hard Disk Drive Flash Drive

=0O=Latency =O=-Transfer Rate IOPS
Latency in Seconds 0.001 (milliseconds) 0.000001 (microseconds)
Speed Transfer rate(s) MB/s 10s 100s
Write /Read operations per 100s 1000s
Second (IOPS)
Mechanical Silicon
: Motors & Spindles Integrated Circuit
Design
High Energy consumption Low Energy Consumption
(25W) (0.24 W)

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 13
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* Single Level Cell
* Fastest Write Performance
* 1 bit per cell
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7

Receive

*Data blocks of Various size
arrive from Hosts from network
interconnects




Zoll4 HEZ|E 2o &= 3=l Invicta OS

STEP 1| Receive Data

INBOUND WRITES CONNECTIVITY

4K 8K 16K
WK BK LWL

iSCSI
Fibre Channel
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Block Translation Layer




Cisco UCS Invicta Al2|= 27|

UCS Invicta _
Scaling System UCS Invicta
b Appliance
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Cisco UCS Invicta A|2|= A7) - Appliance & 2l

Single Control Plane

BLOCK "
'
LAYER :
BTL REPLICATION DATA PROTECTION
SILICON APPLIANCE
: INVICTA

s b

R S A

MEMORY BOOT DRIVE CPU DATA PROTECTION CONNECTIVITY  UCS INVICTA OS FLASH STORAGE
BUFFER
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Cisco UCS Invicta A|2|= A7) - Appliance & 2l

UCS C A|2|= A H Z7|dt Invicta OS
Version 5.0.0

Flash Management
Volume Management
RAID

Replication
Snapshots

Reporting

Data Reduction Mode
1. De-Duplication

2. Thin Provisioning
UCS Director Support
ISCSI & Fibre Channel

1. Host Connectivity
2. Power-Fail Data Protection
3. Flash Media

NoakrowdPE

© ®

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 22



Cisco UCS Invicta A|2|= A7) — Appliance 2 &

UCS Invicta Appliance

i [ ]
Mode Application Acceleration Data Reduction
Throughput (GBps) 1.2 1.2
100% Read IOPS 220,000 250,000
Blended IOPS (50%read/50%write) 205,000 180,000
100% Write IOPS 200,000 120,000
Latency (Microseconds) <100 <100
Size 2 RU 2 RU
Max Capacity (TB) 24 TB Raw 64 TB**

**Effective Capacity

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 23



Cisco UCS Invicta A|2|= &7l — Scale up/Out 2 &

\
= Y TdR
10 CONTROLLER CcPU MEMORY CONNECTIVITY UCS INVICTA OS MANAGEMENT PERFORMANCE
V,‘ ','
e’ A TN
. ' 1D,
) : {»
i ] -Tee '
SILICON ROUTER REPLICATION DATA PROTECTION
SILICON NODE  INVICTA
. : Y
) . o -
[ ]
UCS INVICTA OS DATA PROTECTION
24 TRANSLATION
' LAYER |
IO CONTROLLER CcPU MEMORY DATA PROTECTION FLASH STORAGE BTL ‘
BUFFER
=

Using Invicta OS 5.0
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Cisco UCS Invicta A|2]|= A 7f - Scale up/Out 2 &

Scaling System Routers

SAEQI ALY A|AH L EZtO| 2|

O|O|E Aldzfold =E9f HOo|H &5 XA
T 34 X9

10700 AAH Y& L E0o| X|Cf 2 e

« 240 TB RAW

* 640 TB Effective

Scaling System Nodes

O Z2|AH 0| 7t& RELY

HOlH &= ®MA 2=

OiZ2[AH 0l 7t5 =

» L E & 3TB-24TB RAW Capacity
GlOlEl Z2 A L=

+ L CCEF 25TB-64TB Effective Capacity
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Cisco UCS Invicta A|2]|= A 7f - Scale up/Out 2 &

Scaling System Router

Scaling System Node

C AP YY NAH B OIE e

o AF|al A|AE TjEEl Ol HUAE

Scaling System Fabric

Invicta OS 7|5

L C 2tg|

0| 22

25

2| L&l

A LHAE

— H A

~Ez2tolg

UCS Director X| &l
UCS Director Support
iISCSI & FC X[ &

Loo~NOUVhwNH

Invicta OS 7| &
L Sgis LXHE
2. =& UXHE
3. #ol=
4. OOl &= AMA L=
« De-Duplication
«  Thin Provisioning
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Cisco UCS Invicta A|2]|= A 7f - Scale up/Out 2 &

Scaling System Node

Mode Application Acceleration Data Reduction
Throughput (GBps)* 1.2 1.2
Blended IOPS* (50%read/50%write) 200,000 150,000
Latency (Microseconds) <200 <200

Size 2RU 2RU

Max Capacity (TB) 24 TB Raw 64 TB**

**Effective Capacity

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 27



Cisco UCS Invicta A|2|= A7 - Scaling Architecture
Scaling System Routers

Scaling System Nodes

_—

Point to Point

mw ' s

Switced
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Cisco UCS Invicta A|2|= 27l — Replication

Appliances to Scaling Array

. ' s L =] : ﬁ l [ :: ] L =] : ‘ ! [ 2 ) L =]
Appliance to Appliance Appliance to Open Target
© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 29



Cisco UCS Invicta A|2|= A7) - 7|5 22

Appliance Scaling System Architecture
INVICTA OS 5.0.0 5.0.1

Symmetric Read/Writes 4 v
RAID Protection v 4
Asynchronous Replication 4 v
Snapshots — Copy on Write v 4
Mirroring 4
Web Based UI/API v v
Role Based Access Controls 4 4
Data Reduction Option 4 4
Thin Provisioning 4 v
iSCSI, Fibre Channel 4 4
Enhanced Data Protection v v
VAAI Support v v
Ethernet, Fibre Channel v v
Increase Performance and Capacity v

Switched Fabric 7 Nodes & Up
Max. Routers 2
Max Nodes 10

© 2013-2014 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 30



Why Cisco UCS Invicta
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Silo vs Solution

\

Form
Factor

-

© puresTonace * KUETTL )

Scale Up Scale Out Appliance Appliance Scale Out Appliagce/ScaIe Appliance Scale Out
ut

Silos of Flash

© 2013-2014 Cisco and/or its affiliates. All rights reserved.
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Network
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CISCO

UCS B/C & Invicta

Flash Powered Solution
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UCS Director
[

I
/

Storage
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UCS QIEIE} AE[=E5 &

Invicta OS

V5.x

*Flash media
management

«Data protection

*De-Duplication

«UCS Director Support

*FCoE

Appliance
Scaling System
Storage Blade

*Based upon
sUCsSC
-UCS B

VIC
Fabric Interconnect

Unified Fabric

« Lower latency
* Higher bandwidth

© 2013-2014 Cisco and/or its affiliates. All rights reserved.

[tems in green are completed or in progress

5t UCS O} 7| Bl o| & Al 2

UCS Director
UCS Manager

* Orchestration
*Policies
 Service Profiles
* Self-service
*Tasks

* Workflows

SAN/LAN
Fabric
Interconnect
B
Series
Ll C
— 4l Series
Invicta -
Series =
UCs
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Fabric Interconnects

B Series

SR
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UCS Servers
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Invicta Series Flash Memory & Data
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