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This workshop will explore how to avoid
over-sizing the requirements and costs of a
back-up data center, without giving up the
flexibility for future growth.

today’s constantly changing computing
environment.
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Design Goals of Building a
ack-up Data Center

1. High'Density

2. Flexibility

3. Expandability

4. Infrastructure Redundancy

 Power & Cooling
— B:?h-up Power
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Back-Up Data Center Basics

Secure Space
uipment Racked
Cabling Organized

Normal Utility
UPS > Battery Back Up (Runtime = 5-60 Minutes)
Back-Up Generator (Runtime = 1-7 Days >Refuel)

Precision Cooling
* Humidity Controlled
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Scaling Ratios

~

— Support Full User Loads
— Contains Data for All systems

— Critical Systems Only
— Sum;l::rt Fraction of User Loads

 Full Images of Data
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Back-up Site Critical Infrastructure

ternal Factors
_ ng
-~ Voice

— Habitable Space
— Area Secure
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ization’s data centers that were designed
before 2000 were we built based on technologies did not
exist or were/not commonplace such as:

Bladeservers and 1U Low Profile
Servers wl/ Dual Core Processors
VM Virtual Machines

SAN & NAS Storage Arrays
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The result is that these design criterion and performance
metrics have radically changed, directly affecting data
center design|factors such as:

Computing Capability per sq ft (i.e. MPS processing
pOWer)
Storage per sq ft (Gigabytes — Terabytes)

Power & Cooling per sq ft (Watts)

Infrastructure Scalability - Designing with the ability to
scale up or down with constantly changing systems and
demand while maintaining energy efficiency
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-Outsoui'pe to Commercial DR Provider

Iy

Use your Organization’s Existing Sites
Build Back-up data Center

eHigher Up Front Cost
eLower Long Term Costs

*Hybrid Plan
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Back-up Data Center
Communications Links

T-1 Point-To-Point (P-P)

T-1 (or Fractional) Frame Relay
(FR)
Multiple T-1 (N x T-1) (P-P or FR)
T-3 ( or Fractional)

Intern\et Based VPN (T-1 > T-3)

(Encrypted) |-

Satellite Links
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Est/irﬁ'nated Theoretical Transmission Speeds

N | | | | |

Type MBits/Sec MBytes/Sec MB/Min GB/Hr = 10Hrs 12Hrs

T-1 1.54 0.19 12 0.695 7 8
T-3 45 6 338 20 203 243
10-Base-FL 10 1 75 5 45 54
100-Base-FX 100 13 750 45 450 540
OC-3 155 19 1,163 70 698 837
1000-Base-LX . 1,000 125 7,500 450 4,500 5,400

L | | | |

Note: Actual thrtlnféhput will be about 75-80% of above due to protocol overhead.

Latency will impact throughput and is not factored in the above.
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-Outsoui'f.:e to Commercial DR Provider

Use yér Organization’s Existing Sites

(Build Back-up data Center)

*Hybrid Piran
|
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Low - Med

Density HI Density
2U-5U 1U & Blade
Size in Ft.Sq. Feel Cabinets Servers Servers

18 x 20 360 10-12 60-200 100-500
18 x 30 540 15-20 100-300 150-800
25 x30 750 25-35 200-600 250-1000+
35x301000 40-50 300-900 400-2000+
50 x 30 1500 60-70 500-1400 600-3000 +
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Low Density Hi Density
1-2 KVA 3-5 KVA EK3Zul'B:47:\12-20 KVA+
Cabs Total KVA
5 5-10 [EEEFEE 30-50 -
8 8-16 PZEII 48-80
15 15-30 i E13180-300+
yI I ® 1 75-125 (L1 ®111300-500+

E——
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Cooling Requirements
Low Density HI Density

Size in Ft. Sq. Feet Cabinets Tons Cool Tons Cool

10 x 12 120 4-5 1.5-3 3-5

10 x18 180 6-8 2-5 5-10
18 x20 360 12-15 10-15 15-25
18 x 30 540 20-25 20-30 25-50
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Sampqe Power & Cooling Requirements

)

1U Servers Each 1 U Server U Rack of 40 Servers COOLING
Model WATTS BTUs 1 WATTS BTUs TONS
Dell Power Edge 850 345 1,173 1 13,800 46,920 3.9
IBM eServer X306 350 1,190 1 14,000 47,600 4.0
HP Proliant DL360 275 935 1 11,000 37,400 3.1
Sun Fire X2100 Server 300 1,020 1 12,000 40,800 3.4
1

Dell Power Edge 1850 550 1,870 1 74,800 6.2
IBM eServer X336 585 1,989 1 79,560 6.6
HP Proliant DL360R4 535 1,819 1 72,760 6.1
Sun Fire X4100 Server 550 1,870 1 74,800 6.2

B Scotti, | need More Power

Copyright 2006 ww‘r/naat.com u. 1. \ \ ; N
201 23h 24In oth 02h g4l th as| 0&h 0 3 I

North American Access Technologies. Inc.




Sample Power & Cooling Requirements

3
Blade Servers COOLING
Model WATTS BTUs U WATTS BTUs TONS
Dell Rack of 4 Chassis (40 Blades)

' DELL PowerEdge 1855 5,000 17,000 7U 20,000 68,000 5.7

Rack of 4 Chassis (56 Blades)

-m

HP Rack of 5 Chassis (40 Blades)
HP BladeSystem p-Class 4,500 15,300 6U 22,500 76,500 6.4

SUN 1 Server (72Proc)
Sun Fire E25K Server 25,000 85,000 ~ 25,000 85,000 7.1
Weber Genesis Silver Barbeque ! 26,000 v
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Scotti, It‘s in here

I Need More Cooling

14 Servers@550W =7.5KW
=26,000 BTUs =

28 Servers@550W =15KW
=52,000 BTUs =

42 Servers@550W =22.5KW
=78,000 BTUs =
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Compact Four-Way
Supremacy is Here ...

Watts per Rack ~
2KW-5KW-10KW

IBM BladeCenter

H Class Watts per Sq. Foot ~
9U = 14 Blades

Power:B,OOOVA 1 00W-1 50W-200W
Heat=27,200 Btu/hr

with 4 per 42U rack
=32,000KVA Powe

=105,000 Btu/hr

=9 Ton Cooling!!
Copyright 2006 www.rHaat.com
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ooiling ecnnolioqgy
High Density Hot-Aisle Containment

VS Traditional Cooling Technology

Cool Air From Perforated Floor Tiles

170"

CAR CAR CAB

EEI_::III
C 1 su
CAl CAN n CAR
E’ FOU
— R /

e H_nT I.i;fn cnntaihmmt

iy K
150
KW L i ]
PO
i + |'I ik '.u' | N Y

Tkl m‘ |-r..l|.l- r.u‘
ik

I'EIEIH

Faan

]

f:l.’jl

Fﬂﬂln
roagn

—[roon ::”

| \ No Raised Floor Required

Eemr:e' RA Service Service]
Clear. {4, i Clear. i l.’?‘eﬁf--
Service | | Senvice 4l B,
o [ {4t cioame | | como ] £
3 RN O =E
& \ | \ E & T E . .'I ] A
11 'x_ D ——— i .I | |
| . E = I 4
| 3 - o E |- /] o
| ——y _l'. i II =
II ey E — ] E 3 ;..l.I E
- — 1.7/ L&
E ;i — E A .-'I
£ |a —» § 5

Power=150KW 100% Redundant (2ZN)
Cooling=150KW (N+1) 6 x 30KW
Payload Space=12 Cabinets=5041
Power & Cooling per Cab=12.5KW

Floorspace=17"' x 25"7=425 Sq. Ft.
No Raised Floor Required

UPS is External for both examples
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Power=150KW 100% Redundant (2ZN)
Cooling=80KW (N+1) 3 x 40KW

Payload Space=10 Cabinets=420U
Power per Cab=15.0KW

Cooling per Cabinet Limited to SKW*
Floorspace=17" x 25"=425 S5q. Ft.

*Cooling Limited by Airflow
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- Traditional- Fixed Hardwire Electrical Distribution

— Flexible Power Whips and Plug-in PDUs

= Easy Reconfiguration for
Changing Loads & Equipment Types

=Pre-build for Maximum
(Traditional ~ Maximum Loads)

. = Growth On-Demanc

‘Power & Cgéling
(N+1) and/a
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Sample Data Center Room Size vs Cost
Racks & Power

Excluding Cooling System Costs Low Density HI Density

Size in Ft. Sq. Feet Cabinets Cost $K Cost $K
10 x12 120 4-5 10-20 20-40
10 x 18 180 6-8 15-25 25-50
18 x20 360 12-15 2540 40-100
18 x 30 540 20-25 50-100 100-250
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KW Hour Day Month Year 5 Years
1 24 720 8,760 43,800
Cost Per
KWH ELY Month Year 5 Years
$ 010 $ 240 $ 72.00 $ 876.00 $ 4,380.00
Cost Per
100 KWH Day Month Year 5 Years

$ 10.00 $ 240.00 $ 7,200.00 $ 87,600.00 $ 438,000.00

$ 12.00($  360.00|$ 4,380.00 [ $ 21,900.00
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Cost Per
100 KWH Day Month Year 5 Years
$ 10.00 $ 240.00 $ 7,200.00 $ 87,600.00 $ 438,000.00

Power Cost for Cooling / percent of Electrical Load=100KW

% of Load KW Month Year 5 Years
40% 40 $ 2,880.00 $ 35,040.00 $ 175,200.00
60% 4,320.00 $ 52,560.00 $ 262,800.00

“ 5,760.00 | $ 70,080.00 [ $ 350,400.00
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Systems with Replicated Data
at Multiple Sites

= Business Continuity
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e Old Network

— Undocumented

— Cables — Unlabeled &
Tangled

— Switch Ports
* Not Mapped to Drops
— Difficult to Manage

| —Fully Documented
—Cables Labeled

—Switch Ports
» Mapped to Drops

—Easy to Manage
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Advantage!
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Please Consider NAAT Your
Business Continuity Source for

— C/agnputer and Network Consulting
— Systems Integration
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Business Continuity
Consulting Services

Data Center Design
Project Planning
Project Management
Implementation
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Act Now for a

Free Site Assessment
and receive a Free Attache Case

If your organization consists of

200 or more users or has 10 KVA
of individual or combined UPS
systems, please call for a Free
Site Assessment and you Wwill
receive this Expandable Aftache
Case.

Limit T per customer.
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Thank you

We hope you have benefited from the
information presented here today

For|a copy of this presentation please call
1-800-392-3299 or info@naat.com

\ www.naat.com
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