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October 18, 2011

Krista Ferrell

Department of Administration
WVOT Networking Supervisor
1900 Kanawha Blvd. E
Building & / 10th Floor
Charleston, WV 25305

RE: RFQ ISCM0046; Networking Infrastructure Equipment
Ms. Ferrell:

AdvizeX Technologies, LLC (AdvizeX) appreciates the opportunity to respond to your
RFQ related to Networking Infrastructure Equipment.

I, Todd May, am the authorized contact person that can speak on behalf of AdvizeX.
My contact information is as follows:

Todd May

Client Relationship Manager

AdvizeX

6480 Rockside Woods Blvd. S, Suite 190
Independence, OH 44131

216-643-9150

tmay@advizex.com

Based upon our review of RFQ ISCMO0046, it is confirmed that AdvizeX meets all
mandatory requirements established in said RFQ.

AdvizeX has opted to provide an “equal or better” option to the RFQ. Therefore we are
requesting a formal review to explain our proposal prior to the award of this RFP.

We look forward to the next step in the selection process.

Stncerely,

// r,( // /r
Todd May /
Client Relationship Manager

Copyright ® 2011 AdvizeX, Technologies, LLC Page 2
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SECTION 1 = EXECUTIVE SUMMARY

AdvizeX Technologies, LLC (AdvizeX) appreciates the opportunity to present the State
of West Virginia with an alternate HP networking solution in response to the RFP
ISCMO0046. AdvizeX understands the technical and business requirements of the State
of West Virginia and this proposal response will demonstrate the depth of HP’s
expertise as a world-class network and computing solution provider.

1.1 OUR RECOMMENDED ALTERNATE SOLUTION

Following a review of RFP ISCM0046, AdvizeX has chosen to propose you an alternate
solution that offers:

e |Increased performance

¢ More connection ports

o Greater device management capabilities

o Greater expansion capabilities

e Leverage technology with the largest market share

e Leverage technology that exists in the upper right quadrant of the Gartner chart
e Reduced procurement and operating costs

Most importantly, OCLC (Ohio College Library Center), an organization of your type,
size, and technology base was faced with the same decision. Once presented with an
alternate solution using HP Networking and Blade Servers, given the chance to
compare feature sets, review pricing, decided immediately to accept our recommended
alternate solution as their new standard.

1.2 ALTERNATE SOLUTION FINANCIAL IMPACT

AdvizeX is keenly aware of product and solution pricing from HP and Cisco. It is our
estimate that the following pricing facts will prove true with this proposal:
e The estimated Cisco list price for their infrastructure devices should total close to
$6,729,000
e The estimated Cisco selling price for those devices should total $3,700,000
o The proposed HP Networking solution has a list price for their infrastructure
devices that should total close to $5,000,000
o The estimated HP Networking selling price for those devices should total
$2,250,000

This is an estimated savings of $1,500,000 for a solution that gives you additional
functionality, ports, and expansion.

We fully expect the proposed pricing for the blade server solution to offer the same
financial benefits

Copyright © 2011 AdvizeX, Technologies, LLC Page 4
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1.2 ALTERNATE SoLuTtioN PRopbucT TYPES

We identified the following product sections in your RFP pricing request and have
quoted the following alternate products:

Fifteen (15) chassis-based switches and routers
(7) HP A10500 Class Chassis-based Switches

(4) HP A8800 Provider Class Routers

Four (4) Cisco ASA Firewall Security Devices
Cisco ASA5550 Stand Alone Devices

Ten (10) Fixed-port switches
HP 3800 Class Fixed-port Switches|

Twenty (20) Long-range SFP modules
HP SFP Modules

Five hundred (500) education credits
Equal Education Credits

Blade-based server devices
(4) HP C7000 Class Blade Chassis and (24)Blade Servers

(16) Licenses of VMware 5 Enterprise Plus and VCenter

1.3 WHY HP ProbucTts?
AdvizeX has chosen to recommend an HP product solution for the following reasons:

AdvizeX has invested a large amount of time and resources to offer unique
expertise with HP Networking and Server products. We currently hold the
highest level of certification with HP for those product lines

HP Networking products have been recognized by Gartner and exists in
their upper right quadrant right next to Cisco

Please refer to the updated version of research and advisory firm Gartner Inc.’s
2010 Magic Quadrant for Enterprise LAN (Global) HP is positioned in the
Leaders quadrant located in Section 7 of this proposal

HP has created a global networking powerhouse and is changing the rules
of networking. It is raising the bar through innovation to deliver a
differentiated portfolio of edge to core and data center networking
solutions, complemented by global service and support capabilities.

HP is in a unique position to deliver on the promise of the Converged
Infrastructure, with advanced technology, broad innovation, unparalleled
expertise in technology services and enterprise services, and our broad
partner ecosystem.

Here are some of the benefits that the State of West Virginia can realize
with an HP networking and server solution:

Copyright © 2011 AdvizeX, Technologies, LLC Page 5
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o Open standards-based networking and servers facilitates incremental
migration and leverages the existing expertise of trained network engineers
and partners. Allows customer-focused innovation and interoperability instead
of vendor lock-in, allowing a choice of best-in-class products and solutions
with each purchase.

e Comprehensive interoperability with tools, best practices and expertise
ensures that you can take advantage of HP networking and server solutions
incrementally with no disruption in existing operations and no rip and replace.
This allows customers to evolve networks in a deliberate and safe fashion.

o Better energy efficiency is achieved with technologies like variable-speed
fans and front-to-back cooling. Our solutions complement HP data center
smart grid technologies by driving higher utilization and reducing hardware
needs as well as power and cooling requirements.

o Best- in-class solutions working with industry-leading partners (“"HP
Alliance ONE”) have been pretested and configured to run either within the
network fabric infrastructure or by way of dedicated platforms. These include
UC&C partners like Microsoft, Avaya, and Aastra, application delivery
partners, like Riverbed and F5, and a variety of security partners for fast time-
to-value.

o Leading warranties across our entire Enterprise Networking portfolio
contribute to significantly fower TCO and reduce reliance on expensive
support contracts.

o HP FlexFabric architecture provides a converged, high-performance and
orchestrated data center fabric. It addresses both virtualized and non-
virtualized environments,; supports different delivery models, including private
clouds, and aligns with business demands at the lowest possible TCO.

o Single-pane-of-glass management deeply integrated with industry-
leading IT orchestration software offers seamless heterogeneous network
management and provisioning linked directly to end-user and business
demands. HP networking solutions are also integrated with solutions from HP
Software to facilitate top-to-bottom management and orchestration across the
infrastructure.

o Secure unified wired and wireless solutions deliver a seamless
experience managed from a single pane of glass across the entire secure
campus LAN and branch network.

o Security that’s easy to implement and manage can monitor, detect and
respond fo threats with proactive defense solutions and powertful intrusion
prevention system, leverages industry-leading research capabilities, and be
implemented across the infrastructure very quickly

Copyright @ 2011 AdvizeX, Technologies, LLC Page 6
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SECTION 2 — BID RESPONSES AND ACKNOWLEDGEMENTS

Stale of Wesl Virginia Request for [~ nrammeen _PACE
Department of Adminlstralion Quotation T80M0046 1
Purchasing Division —
2019 Washinglon Streel East T AUDTIESS COMESTCRIERCE TOATTENTIOI OF
Posl Office Box 50130 e
Chatleston, WV 253050130 RISTA FERRELL

B04-558-2596 S —

RIFQ COPY
TYPE NAME/ADDRESS HERE DEPARTMENT OF ADMINISTRATION

¥ 3| WYOT NETWORKING SUPERVISOR
H & 1900 KANAWHA BLVD. E,
O 7| BUILDING S, 10TH FLOOR
" ©| CHARLESTON, WV
! | 253085 3104-558-5472
TICRMSOF SALE C 8P VIA T ron | FAF GHT TFRMG
 to/nijeoll _ RID_OPENING TIME  01:30PM
LINE CGUANTITY vop l:l{:;r ITEMNUMBER UNIT PRICE AMOUNT
1001 DY 205-43
1

TETWORKTNG INFRAS|IFRUCTPRE EQUIPMENT

~

SQUES|E FOR QUOTATTION
(RFQ)

CHE WEST VIRGINIA| STATE PURCHASING DIVEISTION FOR THE
NGENCY, THE [EST VIRGINTA OFFICE OF TE{HHOLOGY, IS
SOLICITING BIDS TP ESTABLISH AN OPEN END CONTRACT FOR
HETWORK INFRASTRUQTURE| EQUIPMENT PER THE ATTACHED
SPECIFICATIONS.

'H1S CONTRACY SHADL BE| FOR EQUIPMENT ONLY. NO
TNSTALLATION| IS REQUIRED.

{TECHNTCAL QUESTIONS CONCERNING THIS SORICITATION MUST
BE SUBMITTED|IMN WRITING TO KRISTA FERRPELL, TH THE WEST
TRGINTA STATE PURCHAS[ING DIVISTON VIA|[FAX AT 304-558-
1115 OR VIA EMAIL{ AT KRISTA.S.FERRELLE{VLGOV,

JEADLINE FOR|ALL TECHN{ICAL QUESTIONS IH 09/27/2011
NTTHE CLOSE|OF BUSINERS.

\NY TECHWICAL QUEPTIONP RECEIVED WILL BE ANSWERED BY
3 FORMAL WRETTEN] ADDENDUNM NOT BE ISSUED BY THE
JURCHASTNG DEVISION AFFER THE DEADLINE[ HAS LAPSED.

t’HRHAh COMMUNLCATION: | ANY VERBAL COMMUNLICATION BETWEEN
‘HE VENDOR AHD ANY STAYE PERSONHEL T8 {OT BINDING.
ONLY INFORMATION [SSUED IN WRITING AND|ADDED TO THE RF

T SEE BEVERSE S DEFOR TERVS AND CONDITIONS

SHANALUEE e o '7'J|mn.a;.. TATE

e [res l * ADDRESS CHANGES TO NE HOTED ABOVE
T WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPAGE ABOVE LABELED VENDOR™

Copyright @ 2011 AdvizeX, Technologies, LLC Page 7
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State of Wes! Virginia Request for |~ ——wromomemr—— i
Department of Administration  QQuotation ISCH0046 2
Purchasing Division —
2019 Washington Streel £ast [ ADUNESSCOIESPOHDENCE TOATTENTIONGF. ]
Posl Olfice Box 50130 - T
Charleston, WV 25305-0130 KRISTA FERRELL
1304-558-2596
RFQ COPY

TYPE NAME/ADDRESS HERE DEPARTMENT OF ADMINISTRATION
WVOT NETWORKING SUPERVISOR
1900 KBNAWHA BLVD, E.
BUILDING 5, 10TH FLOOR

CHARLESTON, WV

25305 304-558-5472
OATE PRINTED TERMS OF SALE T SHPVIA Fou FREIGHT TF RIS
| 09/15/2011 _— i
BOOREMNGOATE: 10/1i/2012  BID OPENING TIME  01:30PM
LIE GUANTITY uop | SAT- irEMNUMEER ] - 0 UNITPRIGE AMOUNT

SPECIFICATIONS BY| FORMAL VIRITTEN ADDENPUM IS BINDING.

NO CONTACT BETWEEN THE VENDOR AND THE AGENCY IS
PERMITTED. VIOLATION pMAY RESULT IN THE REJECTION OF
THE BID, THE STATE BUYER LISTED ABOVE| IS THE SOLE
CONTACT FOR ANY AND ALlL INQUIRIRES AFTER THIS RFQ HAS
BEEN RELEASED.

SXHIBIT 10
TELOW A7y
REQUISITION NO.: ! : 1 1 {{
ADDENDUM ACKNOWLEDGEMENT
[ HEREBY ACKNOWLEDGE RECEIPT OF THE FOLLOWING CHECKED
ADDENDUM (S) AND HAVE MADE THE NECESSARY REVISIONS TO
4Y PROPOSAL,| PLANE ANDY/OR SPECIFICATION, ETC.
ADDENDUM MO/ f'S
v

734074

O, 1 .1/.,:/;‘,/}‘,

NO. 2 ///“/
STo TR S L.
(o T S L.
0. 5

IE UNDERSTAND| THAT| FAILPRE TO COMNFIRM THE RECEIPT OF
HE ADDENDUM{S) MAY BE| CAUSE FOR REJECTION OF BIDS.

ENDOR MUST LLEARLY UNDERSTAND THAT N‘lf VERBAL
EPRESENTATIPN MADE OR|ASSUMED TG BE MADE DURING ANY
~_PRAL DISCUSSION HELD BETWEEN VENDOR'S REPRESENTATIVES

7 71717 SEE REVENSE SIDE FOR 1ENMS AND CONDITIONS ri
TGN ATURE ),}//;‘_//(’ / //,'(u |memzor.'£2!{ﬁ} K,l/”f (//‘,‘L) [’ma / -)K/. // 74 ‘.',,i-
et L7 (/e 37-/50Y '?_ 2/ I ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'

Copyright @ 2011 AdvizeX, Technologies, LLC Page 8
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Stale of West Virglnla Request jor BIONURIER [ PASE )
Deparlment of Administration  Quiotation ISCM0O046 3
Purchaslng Divislon E
%Olsg{!?shgglosno?ggat East [ 7ODRESSCOANFSPONBERZE TOAY TERTION OF;
0S Co BoX
Chn‘rlaston, VIV 25305-0130 (RISTA FERRELL
04-558-2596
RFQ COPY
TYPE NAME/ADDRESS HERE DEPARTMENT OF ADMINISTRATION
‘é‘ ,s| WVOT NETWORKING SUPERVISOR
Eg {, 1900 KANAWHA BLVD. E.
O 1| BUILDING %, 10TH FLOOR
f 9| CHARLESTON, WV
25305 304-558-5472
DATE PRINTED TERMS OF SALE BHPVIA OB, FREGHT TERLS
09/15/2011 I ]
B0 OPENNG DATE: 10/11/2011 BID _QOPEMNING TIME 01 :30PM S
une GUANTITY vop CAT, ITEM NUNGER VNI PIVCE AAGUNT

HO.

AND ANY STATE PERSONNEL IS NOT BINDING. ONLY THE
INFORMATION [SSUED IN WRITING AND ADDED TO THE
BPECIFICATIONS BY| AN OFFICIAL F\DDEF;U)'JM IS BINDING.

.....................

SI;HATUR%/
AOvIVeX

......... LEEK
...... i

DATE

IOTE: THIS ADDENDPM ACKNOWLEDGEMENT SHOULD BE SUBMITTED
NTTH THE BID
REV, 09/21/2009
BANKRUPTCY: |IN THE EVENT THE VEMDOR/CQNTRACTOR FILES
"OR BANKRUPT(Y PROTECTION, THE STATE MAY DEEM THE
¢ONTRACT NULL AND|VOID| AND TERMINATE $UCH CONTRACT
WITHOUT FURTHER ORDER,
NOTICE

A SIGHED BID |MUST|BE SUBMITTED TO:

DEPARTMENT OY ADMINISTRATION
PURCHASING DIVISIGHN {
BUILDING 15

2019 VAYHINGTON STREET, EAST ‘
CHARLESTON, ¥V 24305-0130 |

i RE UFHSE SIDF FOR TEAMS AND CONDITIONS

CAATORE (“ «CT“ f// e Imp o u;//) t/’; ] ,,/, ‘”i/’/////[ //

i e ™ 371509 E /[ - ] ADDRESS CHANGES TO BE NOTED ABDVE

‘WHEN RESPONDING TO RFO, INSERT NAME AND ADDRESS IN SPAGE ABOVE LARELED VENDOR'

Copyright © 2011 AdvizeX, Technologies, LLC Page 9
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State of West V}i{ inia quufs‘l‘i for —w ORUMBER PRGE
Dapartment of Administration uotation ’ p
Pu;chaslng Divislon " —L5CM0046 ——
2019 Washington Slrest East [ ADURESS CORFESFONDERCE TOATTENTGHOR
Post Ollice Box 50130 i -
Charleston, WV 26305-0130 \RISTA FERRELL
04 -558-2596
RFQ COPY
TYPE NAME/ADDRESS HERE DEPARTMENT OF ADMINISTRATION
g {i| WWOT NETWORKING SUPERVISOR
i 411900 KANAWHA BLVD. E.
g 1| BUILDING 5, 10TH FLOOR
©| CHARLESTON, WV
25305 304-558-5472
f}nl’f PRINTED 1 TEAMS CTﬁM r 7___" SHP VIA 7 Foo - FREGHT TERMS
0 9/ / 201 1
8ip "PE""”G“”G 10/11/2011 RID QOPENTNG _TIUE Q1:30PM
LUNE atlanmry vor | SAI MEMNUMBER UNIT PRIGE AVEUNT

THE BID SHOULD COMNTAIN|THIS INFORMATION ON THE FACE OF
THE ENVELOPE|OR THE BID MAY NOT BE CONSIDERED:

SEALED BID

BUYER KRISTA FERRELL-¥ILE 21
RFOQ. NO. : ISCH0046

BID OPENING IPATE: 10/11/2011

BID OPENING TIME: 1:30 PM

o

PLEASE PROVI]‘LE A :LAX Ni}gHBER IN CASE IT|IS NECESSARY
TO CONTACT YQU REGARDING YOUR BI

b~/ L1747

'ONTACT PERSON (PLEASE|PRINT CLEARLY) :

Tohy AL

- 77 SEE REVENSE £ IE FOR TERMS AND CONAITIONS
SIGLATURR l/ //(/ / ///,/, [TELEP, OHE /,//) / {/ ,f/f, 5 " ATE /_Z/// ﬂ/
e /?w/}} J r oy /f,r e I ADURESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED VENDOR' o

Copyright © 2011 AdvizeX, Technologies, LLC Page 10
Confidential and Proprietary



> ADVIZ=X State of West Virginia

ISCMO0046 — Networking Infrastructure Equipment

SECTION 3 - GENERAL TERMS AND CONDITIONS

AdvizeX Technologies, LLC (AdvizeX) has reviewed and accepts the General Terms
and Conditions of this RFP.

GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in lhe best Intarest of the Stale of West Virginia.

2. The Stata may accept or refect in patl. or In whols, any bid.

9. Prior to any award, the appatent successful vendor musl be properly registered wilh the Purchasing Division
and have paid the required $126 fee.

4. All sewvices performed or goods delivered under Stala Purchase Order/Conliaels are to be continued for the
lerm ol the Purchase Order'Contracts, conlingemt upon funds being appropriated b'r the Legislalure aor olherwise
belg made available. In the evenl lunds are not appropriated or othenvise avallabla for thase services or goods
this Purchase Ordar/Gonlract becomes vold and of no elfect aftar June 30,

5, Paymant may only ba made after the delivery and acceplance of goods or services,

6, Interest may be pald for late payment in accordance vilh the West Virginia Codle.

7. Vendor praference vill be granted upon vuilten requestin accordance wilh the West Virginia Code.

8. Tha Stala of West Virginia is exempt Irom fadaral and stata taxes and will nol pay or refmbutse such laxes

9, The Director of Purchasing may cancel any Purchase Order/Conlract upon 30 days wiittan notice to lhe seller.

40, The laws of the Stale of Wast Virginia and the Legislative Rules of the Puichasing Division shall govemn the
purchasing process,

11, Any teference lo automallc renewal is hereby dalsted. The Contract may be renewed only upon mutual wrillen
agreenen! of the partlas.

12, BANKRUPTCY: In the evenl e vendorcontacter files for bhankiupley protection, the State may deem
this eantract null and vold, and lanminate such contract withoul further ordar,

13. HIPAA BUSINESS ASSOCIATE ADDENDUM: The Wast Virginia Stale Government HIPAA Business Ascociate
Addendum (BAA), approved by the Alloinay General, Is availabls ontine al venw state sev.usfadminfpurehase/vie/hipaa.him
and is heraby mada part of the agresmanl. Providad that the Agency meels tha dafiniton of a Cover Entily
(45 GFH §160.103) and will be disclosiig Protacted Health Information {45 GFR §160.103) to tha vendor.

14, CONFIDENTIALITY: The vendor agraas that he or she wil nol disclose to anyona, diractly or indireclly, any such
personaliy identifiable informalion ar other confidential information gainad fiom the agency, unless the indivldual viho is
the subject of the informalion consents to tha disclosure in wriling or the disclosure s made pursuant lo the agency's
policies, procedures, and nules, Vendor further agrees lo comply wilh the Conlidentiality Polisles and Information
Securily Accountability Requirements, set forth in htlp:fhnnw stata vy usiadmin/purchase/privacy/otice Gontidantial ty.pdf.

15. LICENSING: Vendors must be licansed and in good slanding in accordance with any and all slate and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the Wesl Virginta Secrelary
of Stale’s Offica, the Wast Virginla Tax Depaniment, and the Wast Virginia Insurance Commission. The vendor must
provide all necessary  releases lo  obtaln information 1o enable  the diector or spending unil lo
verily hat the vendor is lisensed and In good standing with the above entilizs,

16. ANTITRUST: In submilling a bid o any agency for the State of Wast Virginia, the bidder ofters and agraas that
if the bid is acceplad lhe biddar will convey, sell, uss?{jn ol ansler to the State of Wesl Virginia all tghts, lite and interesl
in and to all causes of action it may now of heteaflar acquire tnder the antitrust laws of the Unfted Stalas and the Stale of
Wast Virginla for price fixing and/or unteasonable rastraints of trade relaling to the patticular commodities or services
purchaserd or acquired by the Stato of West Virginia, Such assignment shall be made and becoma alfective al tha time lhe
purchasing ageney tenders the initial payment to the bidder.

| cetify that this bid is made without prior understanding, agraement, o1 connestion wilh :;nY carporalion, fim, timiled
fiability company, partnership, or person of enlily submillihg a bid for the same material, supplies, equipment of
setvices and is in all respzets fair and wilhoul “colluslon or Fraud. | further cerlify that | am authorized lo sign
the celiflcation on hahall of the bidder or thig bid.

INSTRUCTIONS TO BIDDERS
1, Use tha guelalion forms providad by the Purchasing Division, Complate all seclions of e quotalion form.
2, ltems offered must he in compliancs with the specifications.  Any deviation from tha specifications musl he clealy
indicated by lhe biddar.  Allemates olferad by the bidder as EQUAL lo the specificalions must be claary
dofined. A Dbidder olfeting an altemate should altach complete spacifeations and literalute to the hid  Tha
Purchasing Divisicn may waive miner deviations te specilicalions.
3, Unil piices shall prevail in case of discrepancy,  All quotations are considered F.O.B, destination unless alleinale
shipping terms are clearly idantified In Ue guotation.
4. Al quotations must he delivered by the biddar 1o tha oflice listed below priol to tha date and time of the bid
apening. Failure of tha bidder la daliver the quotations en time vill resultin bid disqualifications: Dapartiment of
Administraton, Purchasing Division, 2018 Washington Street East, P.O. Box 50130, Gharleston. WV 26305.0130
5. Communisation diring the solicilation, bid, evaluation or awnard perieds, except thiough the Purchasing Division,
is strictly prohibited (W Va C.SR. §148-1-6.6).

Copyright © 2011 AdvizeX, Technologies, LLC . Page 11
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SECTION 4 - REQUEST FOR QUOTATION

AdvizeX has reviewed and understands the following sections of the Request for
Quotation section of ISCM0046 found on page 5:

1.0 Purpose ‘
1.1 Definitions |
2.0 Background |
3.0 Procurement Specifications |
o 3.1 Special Condition |

o 3.2 Price Stability |

o 3.3 Warranty |

o 3.4 Equipment Requirements |

e 5.0 Delivery |
I

|

e 6.0 Shipping and Invoicing

o 7.0 Award
|
\
\
|
\

Copyright © 2011 AdvizeX, Technologies, LLC Page 12
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SECTION 5 - ALTERNATE SOLUTION FEATURE COMPARISON

AdvizeX has chosen to recommend an alternate infrastructure solution using HP Networking

and HP Blade Server products.

Based upon your requested list of products, our recommended configurations offer the following

improvements:

Switch #1

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

24 1Gb Ethernet Ports

DC Power Supplies

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Tb/s Fabric Speed

26 10Gb Ethernet Ports

24 1Gb Ethernet Ports

DC Power Supplies

Switch #2

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #3

Original Specifications

HP Networking Alternative
Improvements

6 Slot Chassis (4 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Th/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Copyright © 2011 AdvizeX, Technologies, LLC
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Switch #4

Original Specifications

HP Networking Alternative
Improvements

6 Slot Chassis (4_Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Th/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #5

Original Specifications

HP Networking Alternative
Improvements

6 Slot Chassis (4 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Th/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Tb/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #6

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

24 1Gb Ethernet Ports

DC Power Supplies

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Tb/s Fabric Speed

26 10Gb Ethernet Ports

24 1Gb Ethernet Ports

DC Power Supplies

Switch #7

Original Specifications

HP Networking Alternative
Improvements

6 Slot Chassis (4 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

24 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Tb/s Fabric Speed

26 10Gb Ethernet Ports

24 1Gb Ethernet Ports

Copyright © 2011 AdvizeX, Technologies, LLC
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Switch #8

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

1.4Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #9

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

1.4Tb/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #10

Original Specifications

HP Networking Alternative
Improvements

6 Slot Chassis (6 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

1.4Tb/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #11

Original Specifications

HP Networking Alternative
Improvements

6 Slot Chassis (6 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

1.4Tb/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

24 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Copyright © 2011 AdvizeX, Technologies, LLC
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Switch #12

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 _Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

24 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Tb/s Fabric Speed

26 10Gb Ethernet Ports

24 1Gb Ethernet Ports

Switch #13

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

26 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #14

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

26 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Switch #15

Original Specifications

HP Networking Alternative
Improvements

9 Slot Chassis (7 Usable, 2 Used by Fabric
Modules)

2 Fabric Modules

2Tb/s Fabric Speed

20 10Gb Ethernet Ports

96 1Gb Ethernet Ports

8 Slot Chassis (All 8 Usable)
4 Fabric Modules

2.6Th/s Fabric Speed

26 10Gb Ethernet Ports

96 1Gb Ethernet Ports

Copyright @ 2011 AdvizeX, Technologies, LLC
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SECTION 6 - VENDOR PREFERENCE CERTIFICATE

AdvizeX is not requesting any vendor preference treatment on this RFQ.
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SECTION 7 = PURCHASING AFFIDAVIT
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SECTION 7 - PURCHASING AFFIDAVIT

ISCMO0046

RFQ No. _

STATE OF WEST VIRGIMIA
Purchasing Division

PURCHASING AFFIDAVIT

Wast Virginia Code §5A-3-10a states: No contract or renawal of uny conlracl may bo awsrded by tha state of any of its
political subdivisions to any vendor or prospective vendor when the vender o prospastiva vendor of a rataled parly to ha
vondor of prospeclive vendor Is & deblor and the dabl owed is an mmount grealer than ona thousand dollars in the
aggregate.

DEFINITIONS:

“Debl” maens sny uesessmenl, premium, penalty, fing, lax or other amount of monoy ewed lo he stale or any of its
poltice! subdivisions because of a judgment, fine, parmil violatlon, flcense assessmanl, defaullod workers' compensation
praimium, ponalty or olher assassrmont prasently delinquent or due and raquirad (o be gald to the stals or any of ils
poltical subdivislons, inciuding any interast or additiona! penatties accrucd thoreon

*Daoblor” means ony individval, corporalion, partnership, association, limited Fabilly company or any ollier form of
business associalion owing a dabl lo the slata or any of Ils pofitical subdivisions. “Pofitical subdivision® means any counly
commission; municipalily; counly board of aducation; any Instrumsntalily estatlishad by a county of mualcipaity, any
sopatate corporation o inslrumentatily established by one of mora counties or municipalities, as permilted by law; or any
cublic body chargsd by law wilh the parformance of o government funclion or whosa jurisdiction I3 coaxtensiva with one
of mote counlies or munlcipalitlas, “Related parly” means a party, whother an individual, corporalion, partnership,
asscciation, limited liabltity company or any ether form of business assscialion or other enlity whatscsver, related 1o any
vandor by blood, marrage, ownership or contracl through which the party has a relationship of ownership or olher ineresl
with the vendor so thal the party witl actually or by effect receive or control a poition of the banefi, profit or olhar
consideration from performance of a vendor contract with the parly recelving an amcount that mests or axcaed five poercont
of the total conlract amount.

EXCEPTION: The prohibition of this secticn doos not epply where a vendor has contosted any tax administared pursusnt
to chapter elaven of this code, workers' compensalion premium, permit fee or environmental feo or assessment and the
maller has not becoma final or where the vendor has enlered Inlo a payment p'an or agreement and the vandor s not in
default of any of tha provisions of such plan or agreement.

Under ponally of law for false swoaring (West Virginio Code §81-5-3), it Is hereby cedified that the vendor aflirms and
acknowledges the information In this affidavit and is In complance with the requirements as staled,

WITNESS THE FOLLOWING SIGNATURE o o
Vendor's Name: A_’f)_‘_’f__(?/z(g:}_a}{ C/ //\_‘{'-)/ li()) (e D —

Authorized Slgnature: 74_1/_// e’,// / //H ‘ . Date: ﬁ/‘)/////L’\/L
State of (I)f ’,/ E {

countyof 2 /_/.’\_/.) LA e

Taken, subscrbed, and sworn to bafore ma mis[\_ day of _DQ'W\M-{/\ I . . P

My Commission expiras ?,\ \e . ZDEW- e
T T
i

AFFIX SEAL HERE HOTARY Pugs,lcz D YTS WEw Y-y \.\,OV‘”“—’

FATRICIA A, TORMES:
oty Pebis, Lot of Ohic
Rosorted by P
My Comm Deplim 02/067)

Purchasing AffidoAl! (Ravised 12/1647)
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SECTION 8 - GARTNER MAGIC QUADRANT AND HP NETWORKING

Magic Quadrant for Enterprise LAN (Global)

10 Juna 2010
Mark Fabll, Ttm Zimmenman
Gartnar RAS Cora fesearch Note GO0200240

Cisco remains the leader In the eaterprise LAN Magic Quadrant; how,
enterprises.

What You Need ta Know

This is an updated version of research last published on 20 Apnd 2000, The vendors (See Fyure 1) in the 2010
HMagie Quadeant for Enterprise LAN (Global) provide vial'e, wetl-supportad LAN nifrastractures for mainstream
anterprise requirements, but are able o provide diffecentiation theough giohal strateales and functionality, such as
wilr 5 LAN (WLAN), industral Ethernet and advan secunty features that oy by appticable ta vartical inarket
strategies. Enterprses must balance requirements for argely standandaed feat L owith féw capabilities and
the wotal cast of aunership (TCO) for the anbicpatad sever £ hfe span of new fagar LAN purchases
and upgrades should not take place withaot a full competit, = Linig capital cost
reductions for enterprise LAN infrastructures of at feast 30

review, voth poterpnses te

- Retuin to Top

Magic Quadrant

Flgure 1. Magic Quadrant for Enterprise LAN (Global)
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infrastructures. For campus networking, mast enterprises «
and being dittgent about delivering solutions that meet thes
all the vendors can easily provide,

auld start by laoking at their business requireinents tustemet Sppuit ragrams (and the quatty

. . thareed), a el usar groups, SHtvite-
requirements with @ well-standardized feature set that ts “:_""_ At e lbl i
fevel agrea e

wabity of the on)
g commame
\,r!th Siganie.

o,puauun Tatisate
Faiters

Gartaer is seaing a shift In buying practices fram one that approaches the LAN as a homogen2ous mass Lo one that
is laoking at three largely independent decstans. These LAN building blocks are the campus edge (increasingly in

cambination with WLAN access), the campus care and the dats canter, Each has distinct requirements. pregrams, ns'
te the GIgRR
4 efficently ¢n 2

ties that
mwuéts effectively
) ) ) cngsing basis.
fgeyond the technolegy evolution, the overarching issue in LAN switching is cost cantainment. Although the

economic conditions of the past 18 months have induced many argamzations to re-establish best practices to dnve

down infrastructure costs, many have not. There is a huge difference in prices among the various vendors' selutions Completeness of Vislon

and even among alternatives within a single vendor's preduct offenng. In addition, there are major differences in

support programs and an increasing varicly of ofterings in lifetime warranties that need o be considered, Market Understandlngs £% 0ty ef the vandag
Oraanizations not following best practices for petwork architecture, design and procurement will find themselyes at ts understand buyers’ wants and aepds 204 19

transtate those ints products and servizas

& the highett degre of vision
taten #nd understand buyers' wants and
reeds, and can shape of enhanca thess with
thalr added visan,

a functional and financial disadvantage

During the past 12 months, the vendor landscapre has continued ta shift. Cieco is sull the dominant vendor;

howaver, In 2009, it fost roughly 2.5% of market share in revenue and port shipments, Exiting 4Q09, Cisco's part
share drapped to 49.5% of the tatal enterprise Ethemet porls shipped. The biggest news in LAN swilching during
2009 was the announcement of HP's acgquisition of 3Cam (which closed 12 Aprl 2010). As of 4Q09, the combined
entity achieved 37, port market share, Juniper also execoted well during 2002 and now shows up in most of the T
competitive situations we see in our cients. The other significant news was Avaya acquiring atl of Nortel's
enterprise networking business, including its LAN switching portfoho, In our conversations with cifents,
seeing early positive signs from the Nortel mstalled base bacavse of the relative stability of its new owner.

Marketing Strategy: & citar, d ffeca Lru

pregrams axd postic

ara

T strateqy for seitng
145 the appiepriate net
<t sates, m 1ing, service

A Mt ates that extend the
ef market raach, <
peitits, technalogiee services o
1 kyca,

Sales Strategy:

The net result of these changes is a more clearly delineated and tiered marketplace. HP (bolstered by the broad
ICom/HAC portfolio) and Juniper Hetworks have became astablished as the viable mainstrearn Tier 1 vendors, with
the financial resources 10 compele directly with Cisco across neariy all tronts, This is further supported by
customers increasingly evaluating HP and Juniper as alternative vendars for their enterpnse nelworking projects
and adding them to shorthsts that histoncally may have anly included Cisco, Brecade has strength m the data
center; however, itis still oo the fence as to competing with recaqrized Tiee 1 players, Surprisingly, Brocade
appears 1o be sing customer mind share in the switching market, According to Gartner client feedback and
reforence checks, there is # major dectine i the number of castomers considering Brocade as an alternate vendor.,
Other vendors will increasingly be squeczed by these new markel dynamics, rather than major technology
shartfalls; but, due to their refative size and abihily to compete wilh large and committed vendors, they valt show up

+ Eusiness Model: The sourdress and &
an most enterprise shortlists, (bt vendar's uaderlymg butiness prege

Cu

Offering (Preduct) Strategy: The ve
1 to preduct development and
ires differentiatien, fu

Sogy and festure et as
current 208 future regq

o Returotadop vmuwmdmw Strategy: The ver

Market Definition/Description

Innevatian: D ect, refa
sis one of the largest network equipment 2nd synergastic layouls of

fram the previous year, refecting the difficult ot capial for tnvestn
= dafansive of pre-en

LAN switching is a longstanding and matare market, AN infrastiucly
spenditures for enterprises. In 2009, the markel conteacted by 207
markel for baske Infrastruciure, Total reveaus in 2009 was $£12.4 billon, and anly three vendors increased revenue
during 2809 — Juniger's revenue are ary quarter during the downtum, alter entering the market in 2Q08, and
Brocade and H3C also showed margingl revenue mcre, s yesr over year. The other notable pedormance during 8
difficult 2009 was Alcatel-Lucent, which was roughly flat in its perdfarmance, campared with the first three quarters
of 2008, according Lo Gartner entarprise nethark couipment market analys

Ve puIpRtes.

woe

crographk stn!rew The wandor's strategy
d nd efferings te mast
graghiss culs: i!t!*

The market has evolved to ane in which praducts are < cted to have a pseful deployment hfe of seven years,
Although mature, this market s not commodity-based. Sigmficant innovation exisls in the market at a technology
and ecanomic level; however, enterprises should fook at many of the requirements being standards-driven, and a
significant percentage of the market should be oking tor more-cast-effective, easiar-lo-nmanage salutions for thelr
infrastructures,

Many new and emerging decision cntaria must be considered when fooking at the market. Internet Pratocol
telephony (IPT) requirements — s Link Layer Discover Protocel-Media Endpolnt Discavery (LLDP-
MED), Power Over Ethernet (F‘ul:), quahty (Q205) and resitency have largely become standardized. The
prunary difference amonag vendors is thewr abid tosupport diverse vendors requirdments across the
unitied communicalions market space, Vendors with thoa own tefephony solutions have been less willing to provide
the required tevel of integration support to meet their customers regquirements, 2009 saw the standardization of
FOE Plus (or IEEE 802.3at), which provides up to 30V of Gartner expects
this to become widespread during 2010, atang waith more
svaitable POE power.

OF LG0T ted devics

supply aptions to g

On the securily frant, network access conteal (AL ) 15 anothier area of nterest in the market, We expect NAC to be
3 mamnstream requiternent n the nest teo yedes, especally for those end-user organizations that integrate their
deployments. However, a lack of standard implementations means that integrated
approaches are larqely proprietary. Although HAC vall iportant capabifity, embedded secarity vall
expantd ta pm.mlr' ore-camp tvity, and will include technologies such as
postadmission cantral, threat contatnmoent and <ol emeramng vith embedded
Aclwark secunily as their core competency, and H 1 comprehiensive switching features to compete al
the edye of the netwark

wirad and vireless acce

s PROLECUEN, NG wire fess con

uriy. New vendars

In the core of the net utien of requirements. Large data centers increasingly
depend an the netvork layer, Requi
seryer connechions and an nceedsug use of LG v
virtualization tecinoe! The care now cearly vses 1
centers are anticipatinng the delivery of 400G and 100G E
a dedicated top-of-rack svatch wath a 106G uptink o the core, To e
mdividual core syntch must supparni many

vork, we're 3lso observirg an ey
pents tar sergmg data conters can involve thavsands of Gigabil Ethernet

i ly use server
an switches, and large data
sroet standands, Another emerging approach (s to deploy
t either of these high-end architectares, an
Iatency

connectons when larger servers agar

Lotercannections Det

wlr ot gugatit cannections and have dense, wire-speed, low
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10G capabilities. We have seen the entergence of data-center-focosed vendors — the maost obvious and successiul
iz Blade Netwaork Technologies, the leading provider of integrated blade switches, which has expanded (s portfotio
to include top-of-rack tches,

Care dala center switches need W have encuah combined port density to allow a switch imterconnection without
senously reducing the number of devices connected to the switch. We are finding the high-end market stratified,
wilh vendors such as Brocade, Cisco, Juniper Hetworks and 3Com (now HP) emerging as the leading players in
high-capacity, scalable architectures, We are also seeing the beginning of converged data center netwiorks using
Fitre Channel over Ethemet (FCoE) and Dala Center Bridging (DCB). Although in their mfancy, the FCoE and ©CB
protocols are contributing to the shift in physical and logical network architecty 1 the data center,

We are also seeing growing interest in converqging the access layer. Vendars are integrating WLAN controller
functianality into the swatching platfornt as the need for a separate apphance declines, as well as taking steps to
ensure that they have a WLAN strateqy, through acquisition or strategic partnership. In our survey of vendar
references, mare than 60°% purchased their WLAN solutions from the same vendors as their wired LARS. Roughly
Lalf of these decisions re maide as part of a single decision process, Although our client inquiries don't retlect
quite Uns level of convergence, we have clearly s atrend in this direction, and we have considered a vendor's
activities in this area as a part of its product capabilities and vision.

The net result is thal we are secing a ne gmented market where access, enterprise core and data center are
inceeasingly separate decisions, with clearly detined and differeat requirements, 1tis no longer valid to think of ene
switching market, where there Is a near-tolal overlap between the connectivily required to support vser
conneclions and that required for connecting servers and storage in the data center, This split between agoregation
and data ceater connectivity will become more prevalent,

The final key evaluation cnterion is focused on dehvering a cost-effective infrastructure solution. A significant
portion of the markel hasn't us the sophisticated featyres available in many vendars' products, and now faces
upgrades as thelr installed b 2. Ia the overall market, vendors achieve a 60% to 65% gross margin in LAN
switching, indicating that more-cost-effective approaches are certainly possible, Organizations shoutd focus on the
life cycle costs of their infrastructures, ncluding capilal costs, warranty terms and conditions, power utilization and
available services.

Organizations that are upgrading infrastructures that are more than seven years old should forus an procuring a
standard, rich feature set, but should target cost reductions for capital and maintenance costs of at feast 50%%. The
market has options for lower-cast switches (from a ranqe of providers), comprehensive lifetime warranties and hrec
software upgrades to provide a c-cust-effective ecanomic made ithaut giving up the required level of
tunctionality. For the access layer, there shauld be no hurdles to easily achieving a seven-year ke span with either
10/100 Mbps or aigabit tches,

Fur the broader market, cost should be an etemental consideration when looking at LA infrastructures, Many
enterprises overprovision their LANs, especially ot the edge. Enterprises can pracare 10/100 edge switches with Pok
for maost of their user populations, or can look to veadors with significant value propasitions for 10/100/1,000
aptions, Only funchions with exceptional network requirements {such as video production engincering, medical
imaging, qengraphic information systems, high-end computer-aided design and scientific research) would justify the
use of gigabil to the desktop. The adjustment to purchass 10/100 or WLAN as the standard connection would save
more than 1595 of overali LAN procurement and maintenance costs for the enterprise, Further fine-tuning of
requirentents, contbined with competitive bidding, would reduce these costs by an additional 19355 Lo 50%%,

Because of the large discrepancy betwean Ciseo's LAH revenue and the rest of the market, vendor viability coines
up in many of aur discussions, However, we see no risk vath the other Tier T vendors we have identified, and only
masgingl medium to lang-teom nsk with any of the players in this analysis.

~ Relurnto Top

Inclusion and Exclusion Criteria

Vendors in thes Mage Quadrant must demonstrate two clear capabilities to be included in our analysis. The first is
the ability W deliver enterprise-clacs solutions for LAR infrastructures and to be relevant o our cient basa, Second,
a vendor's mark share needs to be at 195 revenue or port share of the broad, enterprise-focused Ethernet
warkel, or at feast 595 in a signibicant market segment. Vendors included in this research have the abiity w
provide o full campus LA infrastructune, o have innosvations in b areas to provide key and differentiated
functionality,

A Return e Top
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Jumipar Hetworks s bong added to the 2010 Magic Quadrant, because it has clearly surpassed bath Indusion
eritena,
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Evaluation Criteria

Ability to Execute

The following provides some insight Into the criteria Gartner uses when evaluating a vendor's ability to execute. At
a high level, our analysis of ability to execute attempts to capture how well a vendar is perlorming across primary
functional units of the business — product, sales/channels, marketing, service/support and fMinaacial,

Product: Evaluates vendaers by looking at their overall portfalias, with o particular fucus on the four altributes
identified: convergence, embedded security, data center scalability and life cyde attributes. More emphasis was
placed on capabilities that would apply in an open, multivendor applicatian scenarlo, because many of these areas
cross boundaries of the 1T architecture, making proprietary protacols a problem,

Overall Viability: Laooks at a vendor's investments in the LAN switching market, its financial investments and
capabilities, and its long-tenm viability.

Sales Execution/Pricing: Was welaghted higher than others on the execution axis, because it combines an
evaluation of the presales and go-to-markel activities, as well as an analysis of the resvlting pricing and salution to
L enterp On presales activity, the evatuation focuses an the vendor and its channel's ability to deliver
comprehensive LAN infrastruclure solutions — especially those facused on the three technical areas of innovation:
secunty and data center, The second aspect of this criterion includes aur evaluation of the cost-

of the solutions for capital purchase and long-term maintepance,

CONVergen

effectiveness

Market Execution: Focuses on how the vendor is perceived in the market, and how well its marketing programs
are recognized. For LAN infrastructure, the evaluation focused on howe well the vendor was ahle Lo influence the
market around Xey messages and attributes related to the four key areas in the market. An additional indicator for
this eriterion is how often Gartner clients consider a vendor as a possible supplier in a shortlist evaluation. The
change o momentun in this indicator 1s particularly important,

Customer Experience; Looks at all aspects of the customer interaction, with a4 heavier welahting on postsales
service and support activities (see Table 1).

Table 1. Ability to Execute Evaluation Criteria

Evaluation Criteria Weighting

Froduct/Service standard

Oveiall Viability (Business Unit, Financial, Strategy, Organization}| standard

Sales Execulion/Pricing high

Market Respensiveness and Track Record standard
Markeling Executlon standard
Customer Experience standard
Operations no rating

Source: Gartner (June 2010)

A& Relura to Tup

Completeness of Vision

Evalustions for completensss of vision attempt to determine how well the vendor understands and is prepaning for
Tutsre market canditions, as well as shaping the future market,

Market Understanding: Looks at the vendor's ability to look into the future and drive new ideas into praduct road

maps and otfenngs. In tus market, leadership in driving the four key areas inta the product offering is o gocd

example, and demonstrates key abilities In tins area.

1ging and

Marketing Strategy: Evaluatos the ability of the vendor Lo influence the markal trough its mes
warketna campaians. Vendors that bave incorporated the key LAN cnteria discussion points in the industry have
demonstrated an ability to vse their marketing strategios to thare advantaqge, Examples 's Cself-defending
ok marketing campatan or Nartel's Encrgy Efficiency Calculator.

netw

Offeting Strategy: Evaluates how the vendor fnvests in R&D to continue to mnovate in key areas and ensure that
future produdts continue to evolve,

sures the vendor's ability o drive into new, related areas of LAN switching, and (o move its awn
el as the market,

Innovation

Pusifess, &

Geographlc Strategy: Measures how a vendaor is approaching alobal epportunitics and takes advantage uf a global
marketplace,

Sales Strategy and Vertical/Industry Strategy: Weree pot ranked, givien the maturity and horizontal nature of
the market Tahle 2).
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Table 2, Completeness of Vision
Evaluation Criteria

Evaluation Criteria Weighting
Market Understanding standard
Marketing Strategy standaid
Sales Strategy ne rating

Offaring (Product) Strategy | standard

Business Model standard

Vertical/Industry Strateoy |no rating

Tnnovation standard

Geographlic Strategy low

Source: Gartner (June 2010)

s Retaen ta Tap

Leaders

<watehing
th s channels

A leader has demonstraled a sustained ability o meet the changing needs for mainstream LAN
architectures, A leader also has an ability to shape the market and maintain strong refationships
and customers, while affering solulions for the edge, core and data center.

© Return to Tep

Challengers

A challenger has demonstrated sustained execution in the marketplace, and has dear, long-tenm viability m the
market, but has not shown the ability to shape and transfarm the market.

< Return o Top

Visionaries

A visionary has demonstrated an ability to increase features in its offering, to provide a unique and difterentiate
approach to the market, A visionary has innavated in one or more of the key areas of campus LAN technalog
such as convergence, secunty, data center and operational efficiency.

t Retuen to Yoy

Niche Players

A niche player has a complete or near-complete product offering, bul does not have strong go-to-market
capabilities or innovation in its product affering. A niche playar has a viable product offenng, and, in some cases,
vl b2 an appropriate choice for large infrastructure deals.

Vendor Strengths and Cautions

Alcatel-Lucent

Alcatol-Lucent vl pasttion in en s voice techinologies, applicalions and
e5 that ¢an help Aleatel-Lucent in same markets, Alcatel-Lucent should be considercd for LAN s
i fnoking to leverage one-stop convargencs vath an Alcatel voice

a strong, but regionally

icheng whaen

servic

custamers are additg 10 an instatled base
salution,

© Returnto Top

Strengths

raging s strong elephony

vid the caurse wath a competitive, but bas:c product strateqy and by ley
This has allowed Alcatel-Lucent to westher a dificolt ecanonuc market, wihile

ereasiig its narket

share.
o After a flurry of new praduct releases in 2009, Alcatel-Lucent started 2010 by adding fonctionality, including
PoE Pius and 106G support, a4s enterpnses continued their imove from Fast BEthernet to GigE. Aleatel-Lucent s
Copyright © 2011 AdvizeX, Technologies, LLC Page 24
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ane of the only players with an industrial Ethernet portiolio.

o The introduction of the 6250 provides a stackable, fantoss switch with connectivity Wo address the simall or
midsize business (5MB) market.

e Performance was daubled on the OmmSvatch 9000 platform wth the addition of active-active suppart for
dala centers with redundancy requirements,

S Return L Top

Cautions

+ Despite conlinuing to intrease market share, Alcatel-Lucent 15 a smalt player with & 1% to 29 market share
in the enterprise date market.

Alcatel-Lucent's strategy 10 leverage intearation between service provider voice and data switching solutions
and enterprise is questionable and may distract resources fraom developing and delivering more enlerprice-
relevant solutions.

Belter known for its European prosence, Alcatel-Lucent continues to have limuted expasure m North Amernead,
but s making efforts to improve visibility,

The OEM WLAN strategy through Aruba is strong, bub Alcatel-Lucent needs to develop differentiating
functionality vath Acuba or acquire a WLAN company, as epterprises bagin to look for a single access layo
vendar,

-

# REWT 0 Top

Avaya (Nortel)

Avaya re-entered the enterprise data market with the acquisition of Nortel's enlerprise products and ream. The
company now has business units that address the global needs of enterprise infrastructure netwarking, umfied
communications and contact centers. Large enterprises and SMBs looking for a fully converged solution combining
voice and data should consider Avaya,

s Retutate Top

Strangths

« Avaya Data Solutions picks up where the Nortel Enterprise team teft off — with a stated commitment and a
product family that histencally has been one of the strongest in the industry,

e Avaya continues to lnvest and expand the product line vath the launch of the ERS 5600 stackable swatch, 4

refresh of the ERS 8000 family, as well as the annoupced VSP 2000 core swilch.

Avaya can draw on the large installed base of Nortel data products, a5 well as the combiaed Nortel and Avaya

voice base to increase market traction. The Data Salutions team will need to leverage the joint customer

installed base and ramp up new marketing elforts to increase markel share,

& Avaya {operating as Hartel in 2009) survived a difficult period that combined a major market downtuen, while
dealing with bankruptey protection proceedings. Despite this turmoil, its performance
markel rates, allowed Avaya to emerge as the No. 2 vendar in the LAN marketplace (after combining HP and
3Cam into the new No. 2 player).

whle worse than

A Returato fup

Cautions

+ Despite a solid overall portfelio, Avaya stroggles for brand recogmition m the enterprnise LAN markelplace and
must invest in this market for recognition outside the nstorical Hortel and Avaya customer base,

o After enduring a difficult and upcertain period as Nertel consolidated estiments and dispersed its assets,
the installed based rematns cautious and skeptical about Avaya's commitment to the arket,

« Relurd ta tog

Brocade

as depth of expertise across all data center netvorking techinologues; hoviever, 2000 was a mixed year for
wnddar, The hirst part of 2009 saw revenue performance exceed that of the market, though this veas hkely
rebound from a disappointing 2008, when Brocade's acquisition of Foundry took longer than expected, Hov
ther last quarter of 2009 veas disappointing, as revenue did not incresse with the rest of the industey, and strong
uf the integration of the ¢lassic Foundry and Brozade offennngs was hiited. Brocade must establish itaelf
atiin the complate data center networking marketplace m 2010,

svidenc
4% a key playe

& Return ta fop

Strenglhs

e Astrong presence in corporate data centers and the cotl assets of hgh-cad LAR svatchung, Fibre
Channel and FCoE technologies put Brocade (o a solid technalagy position,

o Custamer Suppart remains a steength, and Brocade’s greater gecgraphic reach and serwces capalnhities have
enhanpced s capaelitics dunng 2009,

« Converging server and starage solutions into @ umlicd aetwork continues te add vnique differentiation, and
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anhances the Brocade (Foundry) advanced data conter vision.

S Beturm o Top

& Caulions

¢ Although Brocade is in the process of combining its enterprise LAN solutions into o few powerful offerings, it
sull has a confusing portfaho of products that make it difficult for channels and partaers Lo properly represent
the praduct offering in the field,

Brocade needs to continue its 2009 investments to dnve more of its Business thraugh an engaged channel
partner prograrm,

Its OEM WLAH strategy with Motorola is struck in late 2009 after changing its Meru Netwaorks relationship
from OEN to reseller, Brocade neads Lo quickly eliminate any conlusion in the market by dacumenting its
strategy and developing differentiating functionality, as enterprises begm o ook for a canverged services,
rich access layer vendor.

o to Tup

Cisco

Cisto is the market leader and a pnmary inlluence on LAN switching, offering a breadth of products and feature sets
to meet a variety of cequirements based on the custemer's needs for resillency, scale and depth of Borderless
Network services. Cisco shonld be on a shortlist of vendors for all mamstream requireimants, although no vendor
should b considered a sole-source provider.

Retuia lo Top

Steengths
« Cisco maintains the breadest portfolio of LAN swatching and WLAN solutiens, With cantinuing changes in the
market, the intraduction of the Borderless Network highlights tiie breadth of the product fanuly.
® er (Introduced on the new Catalyst 3750% senies) is an innovalive power pooling techs oy fur

o workgroup switching platforms that enhances resiflency. Itinay alsoamuprove encegy efiic
e The continued evolution af HX-08 and investment and the matunity of the
Cisco with a leadership opportonity in cmaanng data center connectivity,

oYy

sis pradoct fantly provides

s The introduction of the 1140 saries of aceass points in additon to enriching its Medatiot and TrastSee
netwerk application services, enables Cisco ta compete vath any WEAN vendor, regardless of its pomnt of
differentiation,

. Relurito Top
Cautions
» Although Cisco appears to understand the need for wired and vareless integration, its execution is fagqing

behind the campettors, Clientbink and now Cleanfir address custarer needs, but the functionality v
launched after competitive offerings were In the market,

Oespite the marketing success and the potential for continued innovation of Energyd
been made on third-party integration, which pravides differen
= The breadih of ris of service for ditferent praoduct
familics and limited lfetime warranty for soma switching products is confusing Lo customers and reguires
them to fully understand the warranty optians before they can select an appropriate service offering,
Cisco needs to better articulate how networking services and existing Catalyst-based data conters will pe
integrated into their new Nexus archieclure,

fieference chedks, white stll strong, show that some Cisco cus
in sales, enaineering and support celationships

2, hitte pragress has

iation fram other (iJIIILIL‘lII\'.'I' pragranys.
s product famuly, the introduction of different leve

ers ard increasngly cntical of Cisca’s effosts

% Returnta Top

EnterasysiSiemens

Emlerasys needs Lo hind a compelling gasition i the mark e as it continues ta tre
continues to consclidate sround it, Consider Bnterasys whea its flow-based palicy-driv
features offer key differentiation,

water fea market that

nntegrated seounty

Strengths

o Enterasys cantinies ta enhance s partolo, wath refreshed solutions
alen see a growmg understanding of emergimg data conter regquirees

o Enterasys has develaped a steang wored and internally develaped wiretoss netvarkmig solution that Has
forused on TCO. Integrated contralior functionality mnto ats teh
netwark managemant, secunty and adiditional network apphoation services positions E
markat continues 16 move tosward a convergsd arcess layer,

o A tughtly integrated security mie

coted from edge ta core m 20100 Wy

@ platform, canve

and voral

Al ae the

age and solution makes tus vendor o Good candidate inals

raet markels
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where secunity 1s @ prierity buying point,
o Customer feedback continues to highlight customer suppart and service as a differentatar.

s~ Returatn Top

Cautions

« Enterasys continues to have a small market footprint, with 15 to 2% market share and somewhat linited
geographically te North Amenca and \Westem Europe coverage

o As part of Slemens' enterpese communications erganization, there (s potential for fonaer-term leverage;
however, we've sean no benelits from the combined company 1o date,

v Continued delays with corporate rebranding effarts continue to kmit Enterasys’ ability to create visible and
compeling messages in the broader markel.

A Retura o Top

Extreme Networks

Extreme Notworks provides converged Ethernet network mfrastructure that supports data, veice and video far
enterprises and service providers. The company's network sofutions facus on high-performance, high-avalabinty
and scalahlz switching solutions, Like Enterasys, it needs to carve oul a differentiated positian in this rapidly
consolidating market, Consider Extreme when its XOS solutions bning specific value to campus ar data centor
deployments,

+ Return to Tap

Strengths

o Extreme Hetworks continued to broaden its XOS5-based product family with the release of the BlackDiamond
high-performance 8900 series modules for the 5000 senes platform and eahancements to the X650,

o A focus on autohealing and provisioning vathin XOS makes Extrenie compoanents resibent and easy to deplay.

« Key iy curity wiith McAfee and wireless with Motorala addeess functiopality that is increasingly
important in the enterprise,

¥

mentsin &

Foturnto Top

Caulions

Extreme conlinued 1o struggle in 2009 to increase ds brand recagnition and differentiation, resulting in
further market share loss to campetitors,

Extreme has not been able to loverage capabilities within XOS to provide a compelling value propasition that
is sofficiently differentialed fram others in the market, althounh recent investments are hoping to reverse
this.

Although there is increased investiment in securily and wire , Whese features are delivered via partnership
relationships that are subject to change and do not allow Extreme to control the dircction of tis cotical
functionatity. Enterprises need to think about longer-tenn support issues in these cases,

Extreme's OEM WLAN strategy with Motorola was struck n late 2009, Extreme necds to guickly dentidy and
develap differentiating functionality with Motorela or acquire a WLAN company as entecprises begin to fook
for a converged services, rich access layer vendor.,

# Return ta Top

HP

On its ovir, HP hatt another setid year in 2009, However, the recent completion of the 3Com acquisitian campletely
changes the face of the enterprise nelworking market, Combining e clear oo 2 and No, 3 players in thae market
results in a new netwaork powerhouse that collectively shipped more than 26% af the mediom and large enterpnse

LAN patls during 2009, compared with 51% for Cisco apd anly 2.99% tor the Ro. 3 player Avaya ([larter).

Cansider HP for all LAN swatching opportumties in the LAN edge, LAN core and data center. Every arganization
should at teast consider and compettively include HE an ds netwark evalualions.

“ Returi to Tup

Strengths

HP pow has a complete, end-to-end LAT switching postfolo that can address the necds aof aff arganization:
from small to large enterprises, fram the L edge to the petwark core and mlo the data center,

The continued itegration of HP fietwarking inta the HP Enterprise Seevers Storane and Networkso (ESSI)
arganization provides HP wilh s extrentely large sales terce and compiete global reach
The combination of alarge, prodactve RAED orgamzaton based i China and HP'S sopply chiam and desiga
tcan change the econanics of 1 erprise netveorking

expertise offers a poteatially dhsruptive force th

RIS:N

supgrades and business-day telephane suppot aceoss mdch of the

Lifetime hardwar: warranties
portfelin ensure that HE's langer-teem maimtenance costs are the lowest m the industey
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HE otters the most complete mtegration of wired and wiraless solubions i the market, the WLAR portioho
Includes the integration of controller functionality into its switches, as well as a converged network
manpagement and security functionality for single pane of glass management. They ar well-positioned ta
continue their growth at the edge of the network.

HP Networking has the ability ta leverage the global capabllities and experdence provided by Technology
Services and Enterprise Services {previously EDS), both of which have been large partoers for other major
vendors,

A Return to Top

Cautions

Integration of the two product offerings will take some time and, to date, it is pot clear how they will serve
the respective instailed bases and ultimately provide an integrated enterprise solution. Same products will
have to he de-emphasized during the transition,

The combined portiolio is farge, and even with the positioning of the A- E- and V- series offerings, there can
be too much choice and potential confusion belween similar offerings in the A- and E- series. HP must ensure
that it provides appropriate guidance and accelerates its solutions focus Woomaxnmize clarity to customers and

partners,

HP's enterprise sales force has not been as conversant aboul enterprise networking solutions and must
provide a seamless extension Lo the HP Networking dedicated field experts,

HP's channel strateqgy is Hmiting its ability Lo expand, especially when dealing with the breadth of the HP
product line and the ability to deal with larger enterprise n orking opportomtics, The past Lwo years have
seen organic improvement using HP Enterprise Services; however, HP must develap other global-class
alternatives for its customers,

. Returnto Top

Juniper Networks

Jupiper is a new entrant iy this year's Magic Quadrant that has demonstratad strong execution on the product and
go-to-market fronts, From the introduction of its EX product offering m 2Q08 to AQQY, Jumper is now the fifth-
largest LAN switching vendor, surpassing longtime players such as Extreme, Enlarasys and Alcatel-Lucent. Based

on client mquiry and recent reference chee

s, Juniper has emerged i the top three for enmterprise mind share,

Cansider this vendor for all campus and data center upgrade and refresh requirements.

& Returnto Yop

Strengths

o Juniper has a strong history of technology execution, especially with Layer 3 technologies. Organizations can
expect products Lo deliver as speafied and o have robust and well-tested feature sels,

« Juniper has introduced a streamlined purtiolio of products with fargely single product groups targeted at LAN
edge, LAN core and data center switching requirements,

e Juniper demonstrated a surprisingly aggressive pricing approach to the market in competitive situations. This
shows that, despite being a new entrant in the market, Jumper was well-prepared for the mereasinaly
competitive nature of the LAN switchmg market.

s A strang partonership with IBM has helped the business ramp up and provide additional credibility with large
accounts and complex data center opportumties,

& Return to Tap
Cautions

s Channels and account coverage continue o it Junipee's opportunitios, and many channels are sl mmping
up their expertise in LAN switchitng., With Juniper's enterprise heritage ne largely secunty-based, wark
needs to be done to focus on and undestand aetworkng selutions,

o Part of the dota center portfolio — notably the EX2500 trom Blade Network Technologeys — is an OEM
praduct; although Blade 15 becoming the showcase partner for jts commitment to Junos, dehvering important
products through partnciships always incresses pisk.

o luniper must continue 1o expand its portfolio, move quickly 1o keep up with market requirements and fill
various holes to deliver a more complete product,

s« Juniger has not articulated s appraach 1o e generation data centers i enough detarll to demuonstiate Iow
it wall approach eoerging fabnc architecture requirements,

o Although Juniper has made aggressive strides in the edge and data center svatch parls af its porticho, it s
the only vendor weithout ¢ clear WLAN strategy. s mcomple sioqy at the edge vall lunit its growth At the
edge of the nelwork, a% entecprises begin to Lok Tfor § converged services, rich gooess layer vendor.

. Returnto Top
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SECTION 9 — HP 105XX ENTERPRISE NETWORKING EQUIPMENT

(I B

bl BBl

A10508-V A10504

HP A10500 Series Enterprise Core Switches

Fact Sheel

Overview Fealure and Benefit Highlights

The HP A10500 series of swiiches for HP's * Advanced CLOS architeclure for high capacity,
FlexCampus solution is ideally positioned for scalobility and reliability

ente.rprise campus core deployment. The A10500 is » HP Intelligent Resilient Framework for architeclural
designed lo sel'a new benchmark for PE’{‘?'mG”CGr simplicity and unmaiched resiliency, with full L2/13/
low-latency, reliabilily, future-prool scalability s MPLS/VPLS and application support across all

well as green fechnology fo encble a video-ready IRF links

neltwcrk and provide? on .u‘nmofched user efcperience + Uliro-high 10GbE and Gigabil port densily;
with an advanced, simplified network architecture. A0GbE and 100GbE-ready plai

The A10500 delivers ulira-high 10GbE density and an e

3 microsecond latency, and features HP Intelligent * IPv6, MPLS support for advanced network
Resilieni Framework (IRF) running on the proven deployment

Comware operaling system. The A10500 is seamlessly * Green features include, advanced chassis power

managed with a single-pane-ol-glass view os pari management, elficient froni fo back cocling,
of the HP nelworking portiolio by HP Intelligent intelligent power consumption monitoring and
Management Center (IMC), management that conlribute to overall OPEX savings

ond ROHS complionce
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New Benchmark for Performance

* High-speed fully distributed architecture: The
A10500 provides single-switch capacity up to
2.56 Tbps with throughput of up to 1.92 Bpps;

3 microsecond lalency; supporis up to 128 10GbE
poris at line rate or 384GbE ports. Utilizing IRF on
the first release of the A10500 chassis can deliver
256 10GbE poris of line rale. In fulure versions, for
large campuses, a super core with four A10500
chassis’s in an IRF syslem combined with high
density 48-port 10GbE line cards can deliver more
than 1,500 10GbE ports.

* Scalable system design: The A10500 is designed
for maximum scalability in three dimensions:
performance, connectivity, and functionality.
The A10500 backplane is designed for maximum
bandwidth and throughput. Its CLOS architecture
and innovalive design delivers a future-proof solution
and investmeni proleclion fo support video and
other high-bandwidlh, latency-intolerant applications
and services

* Flexible chassis and port densily oplions: The
A10500 features a choice of three chassis, ranging
from 8:slol vertical and horizontal chassis models
and a 4-slot model for lower densily deployments.
For deployment flexibility, a wide range of copper
and fiber Fast Ethernet and Gigabit modules will be
available with the initial release. 16-port line rate

Table 1: HP AT0O500 Plotorms

. Madsl

10GhE modules will also be available with the initial
release, with 48-port line-rate 10GbE and 4-port
line rate 40GbE and 100GbE modules coming in
the future.

Ulira-high Resiliency and Availability
for Mission-critical Enterprise

Core /\pp|ictuiic_)r'as

* Intelligent Resilient Framework (IRF): The A10500
fully supports HP IRF technology and can
dramatically simplify the campus core network by
consolidating the core layer info a single logical
swilch fabric. Addilionally IRF extends nelwork
control over multiple active HP A10500 swilches
for management as a single switch with o
single IP address, simplifying network design
and management.

+ Separate data and control paths: To increase

security and performance, the A10500 maintains

separate control and services paths and and isolates
service processing.

Redundant/load-sharing fabrics, management, fan

assemblies, and power supplies: Ideally positioned

for the enterprise campus core, the A10500 is a

fully modular switch with redundant, load-sharing

and hot-swappable components fo increase lotal
performance and power available while providing
hitless, siateful {ailover

2 R N M SR e D ; —AT0508-V

Moximum Backplone Bandwidih 5.75 Tbps 11.52 Thps 11.52 Thps
Swilching Capacily - LZ;I bps o 2.56 Tbps o 2.56 Thps
Packet Forwmdlng-;;le _ 260 Mpp; - 1.92 Bpps 1.92 Bpps

 Engine Slos T 2 .
Fabiic Slals o 4 (Vertical) V 4 (Verlical) fl-‘(‘lioaizontol}
1/O Slots o 4 [Ilori;onlul} 8 [Horizonlal) - 8 (vertical)
Maximum Nl._lfnbe: of Line rate Gigaubit Perls V 192 384 384
Maximum Mumber of Line ruh; VIGGE;;(-)-IJ_EI Ports 64 128 - 128
Power Supply Unils - 34 : 541 541
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Figure 1: Hardware

Front View Back View

Fobrie Modules
(4 in Max.)

fan Assembly

Main
Proces Units

\‘-\ \ / Line
W/ Carcls
.\\\‘W
W
Power Suply Modules

(6 in Max.)

PSU Cooling Air Frome

* In Service Software (ISS) Upgrades: Utilizing IRF, the  * Graceful restart: The HP A10500, delivers graceful

A10500 can install patches and deploy new restarl for OSPF, 15-1S, BGP, LDP, and RSVP. Wiih
service fealures withoul reslarting the entire virlual the A10500 the network remains stable during the
switch fabric, increasing network vptime and active-standby switchover, and alterward the device
simplifying maintenance quickly learns the network roules by communicaling

with adjacent roulers so packet forwarding
remains uninterrupled.

Table 2: Spacifications

HP A10508V Switch Chossis

HP A10508 Swilch Chossis

HP A10504 Switch Chossis

 Pracessing Units and Fabrics

HP A10500 Main Processing Unit

HP A10504 320Gbps Type A Fabiric fModule

HP A10508 64GGbps Type A Fobric Module
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Table 2: Specifications Continued

10GBEModoles

HP A10500 16 port 10 GbE SFP+ Module

HP A10500 8-porl 10.GLE SEP+ Madule

HP A10500 4-port 10 GBE XFP Module

107100/1000 Madules

HP A10500 48 port GbE SFP Module

HP AI0500 48-port GigT Module

HP A10500 24p GbE / 2p 10-GbE XFP Module

Power Supplies and Accessories

HP A10508 Spare Fon Assembly

HP A10508Y Spare Fan Assembly

HP A10504 Spore Fan Assembly

HP A10500 2500W AC Power Supply
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Large Installed Base: Cisco SVP John McCool claims that
the Catalyst 6500 has generated 5428 in revenue since
1999 and has close to 700,000 systems (110 million ports)
installed globally to more than 25,000 custamers.

The Catalyst 6500 is more than a decade old platform
that has seen nothing more than incremental updates. As
for the large installed base, these are the customer’s who
continue to turn thelr backs on Cisco and lift HP's market
share results each quarter, proving that a real alternative
exists.

Market Share: Cisco SVP John McCool claims that Cisco's
market share in switching has been steady,

According to the Dell'Oro Group HP Networking had 12%
market share for the WW L2-3 Ethernet switching market
inQ111, This was up 2.5 percentage point’s year-over-

year, Wwhile Cisco’s market share continued to slide with a
5.8 percentage point decline year-over-year. HP also
gained 3.7 percentage points (ports shipped) of modular
switching market share. The market share losses which
Cisco has been experiencing are an obvious reflection of
the market's reaction to being forced to pay a premium
for legacy architectures on outdated platforms,

Analyst Comments:

e “The 6500 was a fantastic workhorse, but is it going to be another five-year or seven-year platform?” —
Andre Kindness, Forrester Research

¢ “Customer’s may remain confused about whether they should place long-term bets on the Catalyst
6500.” — Alan Weckel, Dell'Oro Group

+  “Coming in with a supervisor only refresh opens up the customer to choice and evaluation of
alternatives.” — Mike Spanbauer, Current Analysis

Bottom Line:

Cisca’s announcement comes two months after HP Networking announced the Flex Network architecture and
A10500 series. This announcement is one that Cisco clearly had to make even thought the Catalyst 6500 is
very long in the tooth. The Catalyst 6500 is one of Cisco’s more important installed bases and since the
Catalyst 6500 carries much better margins than the Nexus line and Cisco shareholders have been very
concerned with Cisco’s shrinking gross margins this announcement was a necessity. The bottem line is that
Cisco is facing declining switching profits and they have never before seen competition like they are currently
seeing from HP. This announcement which lacks accuracy and material substance is just another sign that
their downward spiral is continuing. It is obvious now more than ever that the market place finally has a real
choice, as HP has brought competition to a stagnant and overpriced market and it’s the customer’s who are
benefitting the most.

Press Coverage:

HP Challenges Cisco Catalyst 6500 Upgrade Claims - July 13, 2011 ~ CRN

Cisco Live 2011; Catalyst 6500 Upgarade The Game Changer? - July 13, 2011 - CRN
Cisco Is Set to Unveil Upgraded Switching - july 12, 2011 — Wall Street Journal
Cisco Refreshes Top Catalyst Switch Line - July 12, 2011 ~ CRN

Cisco Pushes Back on Switching —July 12, 2011 — Light Reading

Cisca Upgrades Catalyst Series of Switches — July 13, 2011 — Channel Insider
Cisco injects New Life Into Catalyst 6500 Switch —July 13, 2011 - Network World

Cisco Collateral:
Cisco Press Release
Catalyst 6500 Data Sheets

HP Networking Supporting Information/Tools:
HP Networking luly “Pause” Cisco Distuption Campaign
HP Accelerates Market Share Gains in Networking Weorldwide and in Every Region

Competitive Battlecard: Defending and Attacking Cisco FUD on HPN
k: Cisco EOL Products
Cisco Quarterly Earnings Analysis FY11Q3

=2

HP Networking Playbo

HP Networking Competitive Intelligence Web Paortal

Contacts:

haikh — Duector, HP Netwarking Product Marketing

Kash i

Michael Nielson - Director, HP Networking Solution and Vertical tarketing

Brian Greenberg — Global Competitive Intellipence Manager
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SECTION 10 - HP BLADE PRODUCT INFORMATION

State of West Virginia

ISCM0046 — Networking Infrastructure Equipment

HP Proliant BL620c¢ G7 Server Blade

Dota sheet

The HP Proliant BL620c G7 Server Blade provides un ideal
combination of extensive scalability, virtvalization, and
performance in an economical Intel® Xeon” multiprocessor
server. Packed with advanced feafures, the BL620c G7 allow:
you to do more with a twoe-processor server than ever hefore.

Redefining scolability in o two-processor (2F)
architeclure, the Proliant BL620¢ G7 Server Blade
provides a fully bolanced server platform. Two models
are now available, ane optimized for the Intel Xeon
processor E7:2800 product family (E7-2800 series)
and the other oplimized for the Intel Xeon 6500/7500
series. The servers supporl up lo wo lop-performing
Intel Xeon 130-walt processors and 32 DIMM slols
for up 1o 1.0 TB (BL620c G7 E7-2800 models) and
512 MB (BL620c G7 6500/7500 models). The
Proliant BL620c G7 Server Blade also comes with
two hot plyg drive bays plus four 10 Gb FlexFabric
poris combined with the three mezzanine slots lo
yield an outstanding 96 Gb of I/C bandwidih. All
these fealures work together to help you expand

your business and improve performonce significantly,
The Proliant BL620c G7 Server Blade is ideal for
your virtuglization and computeintensive datobase
workloads such as SAP, larger virluclizalion
consolidalion projects, and scale-up applicalions. It is
also perfect for 2P applications requiring scolability,
performance, and features greater than typicol dual
processor (DP) Intel Xeon 5500/5600 offerings.

Copyright © 2011 AdvizeX, Technologies, LLC
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Beyond the tradillonal duol core processor

The Protiant BL620c G7 Server Blade is o unique

2P blade that is fully balanced fo ensure all subsystems
are used effectively. Traditional multiprocessor (MP)
server blades are typically unbalanced, providing
processor performance and densily at the expense of
proportional memery capacity and bandwidih.

These unbalanced servers fail when faced with
high-density virtualization applications and general
dataintensive workloads.

Todoy, you hove o belter alternative. Unlike cther
traditional mulliprocessor server blades, the Proliont
BL620c G7 Server Blade provides performance
withou! compromising on proportional memory
capocily ond I/O bandwidih. Being one of the most
robust 2P virlualization and scale-up servers, it is
capable of handling x84 two-sackel applications thal
require superior performance and scalability.
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Why RAS?

In @ memory-intensive
cempuling environmenl,
RAS is paramount.
Mulliprocessor

servers provide
induslry-leading RAS
capabilities primarily
in memory and chipsel
to protect data lransfer
points throughout

the system. The Iniel
¥eon £7:2800 and
6500/7500 series
architectures offer
considerably more
robust RAS features
than Infel Xeon
5500/5600 dual
processor technolegy.
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Key features and benefits

Unmatched 2P scalability

Seamlessly scale up 1o 1.0 TB of registered DDR3
RAM 1o 1066 MHz in a 25 conliguration with the
Proliant BL620c G7 Server Blade, By fully ulilizing the
design architeclure of the Intel Xeon 7500 chipsel, up
to two lop-performing 130-wall processors, you can
now expand your business with confidence and also
realize ultimate virivalizotion efficiency. The Proliani
BL620c G7 Server Blade provides:

* Up lo two Intel Xeon £7:2800 or 6500/7500
processors, each up to 130 walls to deliver higher
compuling power for a 25 server blade.

+ 32 DIMM slofs for up fo 1.0 TB of memory for
highthreaded and memory-intensive applicalions
and a varicly of data-demanding workloads.

* Up to 133 VMs per server for large virtuglizotion
and consolidation projecls.

* Two memory conlrollers, per each processor sockel,
connect 1o four Intel Scalable Memory Bulfers for
oplimal memory capacity and bandwidih as well as
overall improved syslem performance.

+ 40 Gb of embedded FlexFabric porls and three I/O
expansion slofs bring the total 1/O bandwidih o an
oulstanding 96 Gb.

+ High-performance integroted Smart Array P410i
Conlroller with RAID 0 and 1 with flosh-backed
vrrite cache options up lo 1 GB.

* Two holplug SAS/SATA/SSD drive bays supporting
up to 2.0 TB of internal storage for versalile
configuration and deployment options.

Redefining server economlcs

The Proliant BL620c G7 Server Blade is an
industryleading 25, full height blade server that offers
excellent value for your money and superior performonce
in a high-density mulliprocessor form factor. Il provides:

* Up fo 8x of memory capacily and enhanced
performance compared lo the compeling 2P Inlel
Xeon server blades' with over twice the number of
RAS feotures.?

* Up lo 10x of memory capuacity, 20x embedded
Ethernel bondwidth, and 150 percent the onboard
1/0 slots thon Iradilional 2P Intel Xeon 5500/5600
series processor server blades.”

* Up to 2 lon-core pracessors provide more
performance as 4 fourcore previous generalion Infel
Xeon 7400 series processors. This brings down the
number of sockels by holf—reducing licensing costs
of software bosed on the number of sockets. In other
words, the BL620c G7 server blade will give you a
great price/performance rotio.

25 Intel Xeon E7:2800 and 6500 series processors
offers the same performance as their motching

more expensive E7-4800 ond 7500 series
counlerparls, respectively.
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Advanced networking technology

With four embedded HP 10 Gb NC553i FlexFabric
Converged Network Adapters (CNAs), the Proliont
BL620c G7 Server Blade delivers improved
perfermance ond cost savings of converged network
connectivily. i helps to:

+ Sustain sufficient bandwidih for network-intensive
applicalions

* Streamline, simplily, and increase network
and storage Iraffic with Fibre Channel over
Ethernet (FCoE), hardware-bosed iSCSI acceleration,
and stateless TCP/IP offloading

* Integrate FCoE and hardware-based iSCSI with
iSCSI boot simplify management ond lower
infrastructure costs by converging LAM and SAN
traffic over the same flexible connection

« Conned! lo network and storage, with up o
16 connections, without the need for add-in
mezzanine cards

* Divide and finetune nelwork and storage bandwidih
to malch opplication requiremenis

v Servizes hos o robust pertfolio of packaged llecycle
_tons thot erable you o eptimize Preliont support lor
belter business oulcome.

s optmym performance ond continsous
systems through deployments and
i prochices.

Optimized Core: Deliv
aveilobiity of &

proachive moragen

* HF Instol'aton and Stortup for HP BladeSyttam eCloss
Infrastuclure glus HP Erhanced Nebwork

« 3¥ear HP Critcol Advartage

Standard Care: Ma'ntains high level of senver ovallability oleng

veith expeil kelp lo cul the cost and complexity of imglementing ond

supgorling Proliont servers.

+ HP Instaliolion and Stortup for HP BladeSystem cCloss
trhastuctare plos HP Enhanced MNetwork

* 3Yeor HF & kour Collto Repa'r Hordware Suppert
* 3Yeor HP 24x7 Softwore Suppart for lnsighl Contral

Basi¢ Cares Delvars minimum recommended suppod ssrvice level
with experl odvice, implementalion, end supporl.

= HP instaliation ond Staitup for HP BladeSydtem ¢ Class
Infrastectare

* 3¥ear HP 2447 4 how Responte, Hordwore Support
¢ 3¥eor HP 2447 Solteure Supper for lnsight Cantrol

uva''vbls ol no add toral cosl,
s, ond problem resoluton.

All coaz with Insight Remots Support,
delivering temete menilaring, dis

Only HP brings together deep experlise, preactve ond business
aiticol suppord, oed o shong portrer retwork,

For mote infermation «wis't, www.hp tom/services/bladesystem

Page 35



> ADVIZEX

Technical specifications

State of West Virginia
ISCM0046 — Networking Infrastructure Equipment

HP Proliant BL620¢ G7 Server Blade

Processor

Number of processors

* One or two, up lo 130 walls each

Maximum number of cores

* Up o ben par processor

# Jetal Yeon E72800 and 6500/7500 ceries

Processors supported
low-walloge processors * Intel Xeon E7-8867L ond 17555
Cache * Up 1o 30 MB L3 per processor
Processor speed * Upto 226 GHz
Memory
Memory type + DDR3 Reglstered DINM (ROIAMY
Memory slots * 64 DDR3 RDAIMM slols
Low voltage DIMM support * B GB, 16 GB, and 32 GB (BLE20c G7 Intel Yeon E72800 serias models)
i " G In o E7.0800 teries Drecor Al
Standard memory + B GB {21 4 GB DIMMs) (BLOZ0c G Intel Xewn EF2800 ser cort q:;i:‘;:";ls)

+ 32 GB (4 x 8 GB DINMs) (B1620¢ G7 Inte! Yeon 6500 seriet prece

Maximum memory

» 1.0 1B (32 x 32 GB DIMM) {BL62Cc G Inte! Xeon EF2G00 seriss rrode'y)
+ 0.5 18 (32 x 16 G8 DIMMs) (BL620¢ G7 tatel Keon 6500/ 7500 series models)

Advanced memory protection

* HP Memory Quatantine (e Intel MCA Fecovery)® o Iatatoekel memory mivoring

+ Doub's Device Dola Conecton (DBDT)" (BL620c G7 Inte! Xeon * Memory fatlover

+ E72800 teties peecondiqured modsls) « Bk Spaning (Qn'ire Spare)

v Advonced ECC/Chip Spare/SDDC * Foled DIMM ieelalien

» lntel SM clock falover * Dato bus BCC protsciion

v Intel SM pockel retry * DM Address/Contrel Bus Parity Prolection
* Demarnd scrubbing

Networking and /O

Integrated network adopter + Four HP embedded 10 Gb NC553i FzaFabric Converged Metvork Adapter ports
l-,'O expansion slats * Three FCle Gen2 o B )
Slnndnrdfma)-rimv.;r.ﬂ I,"O bandwidth v 40 Ghb/?0 E‘;b -
Networking options T Multpte, reduadart port 10 Gb FlesFabric, 10GEE Fiexl0, 10 Gb and | Gb Elhernal, ond GDR (40 GU) InfinBord T
Storage

* Hat plug SFF SAS
Steroge type ¢« Hat plug SFF SATA

* Het plug SFF 55D

Maximum internal storage

* Two hat plug SAS/SATA/SSD boys suppartng up 12 20 T8

* 6 Gb $marl Aray P410i Controller with RAID O ard T with opt orol FBWC options o 1 GB

Integrated storage controller
. * 4 Gb and 8 Gb Fibre Chonne! mezzonive adoplers LBre;wde_ Emuler, 0nd Glegic eptions)
* StorageWorks Cortioller mezzanines eplions with BEWC o FEWC o 1 GB for conracton ta externol divedt ottached or chared slorage
* /O accelsrater cords for high pedermonce VO
Storoge options * HP StorageWerks Ullium Tope Bladss for on infegrated directottacked dota proteclion solution
+ Optonol HP Storage\Works Ultium Topa Blades
* Optiona! D2200:b PCe Steroge Blodes for diredt atloched and shared slorage with n fhe ¢ Class endlosures
* Compatble with HP StorageWWorks MSA, EVA, and XTHP, wad se'el third porty SANs
© eintenal USB 20 porl _ B
Rezh ® * laternal MicroSDHC slol
Deployment
» Full he'ght, single, wids server blode
Form foctor * Eight szrver blades par <7000 16U enclosure

+ Four server blodes per <2000 6U erclosue

System monogement

« HF Irtegrated Lights Out 3

* HF lns'ght Fourdaton

* BladeSystem arclasure Orboord Adm nistrater [OA) with KV [eptonal redundact OA)
* HF lnsight Centre! (optana’]

* HP Insight Dynomics for Preliant (cptionol)
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Technical specifications (continued)

Other
» Ties MM redundant bot plug, high elficiency, enclosure bosed * Enclasure boted HP Dynomic Fower Capping
pawer tupplies » Enclosure bosed common power supply form factor
* Redundanl hot plug HP Active Cool lons * lower power Intel Model 7510 Scolable Memory Bulfer
Pevier e fais * HP Thermal Log'c Technology/Sea of Sensors (BL620c G7 E7:2800 s2r'es models)
* HP Dynomic Power Suver Made + Intel int!ligert power technology, lawer partial aclive and lower
* HP Pawer Regulator idle power (81420 G7 EZ2800 series madels)
* Porollel Redundort Scalable Enclosure Cooling (PARSEC) design + Low volloge DDR3 RDIMMs (IVDIMM) (BL620c G7 E72800
* Power worklood balancing series models)
RAS * Neody forty [40) systemwide reliobility, avaloblty, ord seeviceab Uty features
¢ Inte! Trusted Execution Envirenment (TXT)* (Bl62Cce G Intzl Xean * AES and RC4 encryption of video
E22800 series precontgured modzls) + Globol disoble seling
* Trutted Flottorm Medu'e 1.2 option * Keyboord passwerd
¢ Intzl AES NI (BLA20c GY EZ2800 series models) * Externct USE port enoble/disobla
Securily * Poweron possword * Metvork sarver mode
+ Administrator possword * Serial interfoce conteo!
+ilO 3 wilh 12 custemizable user occounts * Onbeord Admin'shator user accounts with delined user
* S50 ercryption $SH v2 priviege levels
+ AES and Trip'e Dato Encryplon Stondard en braveser * Onboord Adminlstoter lghtweight Dicectory Access Pretecel
* CIP and XML scripling intarloce autherticolion lor user accounls
Warranty * 3yyear parls/3yeor lubot/ 3 yeor onsite

For wdditonal lechrical speailications, pleote vist hipr//MBOO0wvwwl hp.com/preducis/quicks pees/ 13747_div/ 13747 _div.pdf

feotunz mearg tha bard

* Ths s reod,”

Why choose the Proliant BL620c G7
Server Blade?

The expansion needs of your business will determine

The HP ilO 3 is a standord component of the
Prolionl BL620c¢ G7 Server Blade thal facililales
remole server manageobility. It includes an intelligent
microprocessor, secure memory, ond o dedicated

your server choice. It is recommended that you
consider whal you need in order fo:

* Increase the scalability performonce of your
compule-intensive workloads

* Realize your virlualizalion roadmap

* Gel the right prico/performonce ralio

* Enable elficient remote manageability

The Proliant BL620c G7 Server Blade can help you
achieve oll of these goals. Wilh advanced features
and extensive scalabilily in o twosockel server blade,
il is an appropriate choice for organizations locking fo
make the most of their investment,

network interface. In addition lo providing world-closs
remole management funclionality, ilO 3 is also
responsible for managing the health of your server.
For more information obout HP itO 3 for Proliont

servers, visil www.hp.com/go/insightcontrol

HP Financial Services

HP Financial Services provides innovative financing
and financial asset management programs fo help you
cost-effectively acquire, manage, and ullimately relire
your HP solutions. For more infermation, contacl your
locol HP representative or visit:
www.hp.com/go/hplinancialservices

The HP Proliant BL620c G7 Server Blade can help you expond business with ease os it offers you
unmaiched scalability and reliability. To learn how industry leading blode severs con redefine your server
economics and enhance performance, visit wvevehp.com/servers/bl620c-g7

Get connected
weewhp com/go/geteonnected
ol HP. diiver, suppod, and sccunty oleris
red diredly Jo your dedkdop

1 Z0T) Hewls
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HP BladeSystem ¢3000 enclosure

HP BladeSystem ¢7000 enclosure

HP BladeSystem c¢Class enclosures
Family data sheet

Choosing a BlodeSystem, can lronslorm your
infrastructure into something simpler and more vseful
to your business. HP BlodeSystem enclosure is the
secret behind thot transtormation. By consolidating
everything from the start, the HP BladeSystem
anclosure fuckles four big problems:

* Cost: Exisling infrastructures are more expensive
to purchose, run, and maintoin. HP BladeSystem
reduces purchase and running cosis

+ Time: HFP BladeSystem is laster 1o deploy and
with Virlual Connect con apidly adapt 1o
infrastructure changes

+ Change: Simplifies Networking and Storage
conneclions so yeur infrastrucivre can adapt to
your changing business needs

+ Energy: Reclaim teapped power and reduce
energy consumplion by vp to 48% compared to
compehiors servers

Copyright © 2011 AdvizeX, Technologies, LLC
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Today, HP offers many versalile enclosures to malch
the unique needs of lorge or small IT envirenmenls.
The BlodeSystem ¢7000 enclosure is ideal for larger dato
centers with more dynamic dota center environments and
helds up o 16 storage and server blades. The HP
BladeSystem <3000 enclosure is built uniquely for
small spaces withoul special power and cooling
copabilities. The €3000 is available in rack and tower
designs that support up to 8 slorage ond server blades.

Each enclosure repockages the moving parls of your
infrastruciuie cables, power supplies and fans,
networking, ond redundancy—for greater convenience
during setup, maintenance, and daily eperalions. This
means a BladeSystem is econemical, plus it adds
uselul features that save you fime, hossles, and energy
while still moking change eosy.
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Each BladeSystem enclosure is easy 1o upgrade and
customize. Inside, you can mix ond match almost any
cambination of Proliant, Infegrity, and SterageWorks
blades to run your choice of thousands of applications.
You can also connecl to your same networks, but with
up lo 94 parcent fewer cables.* You con shore and
swap the same blades and nelwork options between
other BladeSystem enclosures and manage it all with
the same tools.

How to pick the right enclosure for you
Choose the HP BladeSystem <3000 enclosure for
small elfices or remote sites without an IT stafl,

The HP BladeSystem c3000 is the right choice if:

* You only need between 2 and 8 servers or storage
blades per enclosure

« You have batween 3 and 100 servers in your
company or organization

* You purchose belween 2 and 8 servers, slowly
over fime

* You require simple power connections, such as
connecting to a UPS or wall outlets

If you do nol have racks in your environment, the
BladeSystem <3000 also comes in a tower design
on wheels. Choose the HP BladeSystem <3000 towar
enclosure if you are a small fo mid-size company,
branch office, or il you hove remote sites that hove
litlle or no rock spoce,

Copyright ®@ 2011 AdvizeX, Technologies, LLC
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Choose the HP BladeSystem <7000 for larger and
dynamic data center environments,

The <7000 is the right choice il:

* You need more than 8 servers or storage blades
per enclosure

* You purchase more than 8 servers at o lime

* Your environment is growing rapidly, with lrequent
server purchoses

* You are connecting lo redundant rack level PDUs,
or dota center UPS

* You have rack space available in your dala center
or leased facility

* You require the highest levels of availobility
and redundoncy

* You want lo altach the servers to mulliple rackbased
shared slorage arrays

Why HP over other blade choices?

HP combined the bes! technelogy lrom across HP fo
make BladeSystem not only eosy to use, bul also useful
1o you—regardless of whether you choose the ¢3000
or 7000 enclosure.

+ Thermal Logic technologies: Combine energy
reduclion technologies like the 80 Plus Gald® certificd
HP 2400W Power Supply with pin-painl measurement
and control Ihrough Dynamic Power Capping to sove
eneray and reclaim lrapped capacily withoul
sacrificing perlormance.

o parieg o colle sqirerers o 16 ¢ Cha
véiad 14U

Page 39




@ ADV 1Z =X ' State of West Virginia

ISCM0046 — Networking Infrastructure Equipment

+ NonStop midplane: The same million-dollar reliobility
that helps run Wall Streel is builtin to keep your
business up and running.

HP Services

When Technology Works. Business Works
g el gty Ty + Onboard administralor: Wizards get you up and

The challenge of virtually every IT organization is running fost and are poired with useful tools to
similar: To dovelop and maintain an agile, ellicient simplify doily tosks, wam of potential issues, and
server infrastructure that delivers the service levels assist you with repairs.

your business needs.

. i abilit
HP Technology Services offer a comprehensive No CORPIOMISE:Cap b Y

porilolio of HP Care Pack Services to help design, Share the some componenls with ofhar

deploy, monage and support your Blades HP BladeSystem enclosures fo make if fast and
eavironment, with easy-to-buy, easy-to-use support eosy fo creale, customize, and grow.

pockages. * Run your same business applications wilh industry

e : t 1 Ly ti tems ond
Minimum Recommended HP Care Pack offerings standords 10 SAPRORL your Speraiing SR o on

thousands of applicalion choices.
* Three-year, 4-hour response onsite 24-hour x 7-day

* Trust the some server und slorage blades: Prolian,
hardware support

Infegrity, StorageWorks and niore can be mixed and
» Blades Infrastructure plus Enhanced Network matched in a single box,

installation and starlup services
P « Connect 1o your same nelworks: Use the lotest

Enhanced service level Care Pack offerings Ethemet, Fibre Chonnel, and InfiniBand standords

» Three-year Support Plus 24: Integrated 24x7 and trusted brands.

hardware ond sollware support *Get more blades with more capabilily:

HP BladeSystem enclosures get fwo fo four fimes
more lealures into each. Thal means less
infrostruciure for more capabilities.

* Proaclive Selecl: Access to HP bestincloss
technical consultants. Purchase service credits and
oblain expertise’s when needed

Benefit from HP Core Pack Services helping you: HP Financial Services
* Reduze deployment time and manage Blades

; i HP Financial Services is o smarl, economicol way to
server solutions smoothly and efficiently

help you plan ond manoge your BladeSystem

* Increase uplime and perlormance of servers investment, Get the mast out of your IT budget viih
availability to your business Financial Services thal help you manage your cash

« Detect, diagnose, and repair problems fo quickly flow, improve your refurm on invesiment, and avoid
save fime, money, and resaurces being stuck with ebsolete technolagy. Our llexible

leasing options can help you adopt to your business
: WL A g op p you adopt fo your bus

For more information, visit: needs, avoid mointenance lees, and depreciation

v hp.com/services/bladesysten or expenses. For more information on these services,

www.hg.:om {go fgrolianl [cureguck conlact your HP representalive, or visil:

veveveho.com/go/hpfinancialservices

» Virlual Connect orchitecture: Wire once, then add, For more information
reploce or recover blades on the fly, withoul impacting  for more information about HP BladeSystem enclosures
netviorks ond storege o crealing extia sleps. please contact your local HP representative, or visit:
+ Insight Control management: Simple software wwvhp.com/go/bladesystem/enclosures
package provides oll the tools to streamline
operations and increase administrator produclivity

up to tenlold.

* Dynomic Power Capping: Combines rzal lime
meosurement wilh worry free hordware bosed
control to cap or limit enclosure power without
compromising parformance,
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Technical Specifications HP BladeSystem 3000 Enclosure HP BladeSystem ¢3000 Eaclosure
[Rack Version) (Tower Versian) HP BladeSystem ¢ 7000 Enclosure
Device bays Up 1o 4 Fltheight Upto 4 Kltheight Up 1 B 1M height
Up to 8 holtheight Up lo 8 hallhaight Up to 16 hall height
Mined configurctions supportzd Mived configurations wpported Mined conbgumtions supported
Interconned bays 1x Ethemat ool 1 Dtheiret aoly 8 interconned boys with tuppod bor
3 oddtional interconnect boys with 3 wdd Bonst intercennadt baygs with oy /O fohos
support lor ony /O fobile suppaet kot any /O fobeic
Power ‘tagreted in endosute, single phose, Integrated in endloswre, tinglephoss, Integemted in enclosure, dpbose,
taording er highlins voltoge, —48Y DL Pover lowdine o highline votoge, —48Y DC Power single phots of —48V DC Power
Cooling Centrglizad mdundat lans Centrotized redundant fans Centrolzed redundont fans
Maonogement Single onboord cominishotor—LAN end Singl: erboard odministolor—LAN ond Pedurdont orboerd odminidrator—LAN and
serial eocess szriol cacens tenic! occess
tnsight Control Environment for BladeSyatem tnsight Control Environment lor BlodeSystem tnsight Contrel Emvrorment lor BlodeSystem
teeal KV connadtion epton leal XYM cornadion eption laca! KVM connechion option
Mode! &4 rackoblz Tower endosure 10U reckeble
Enclosure povesr
Input valtoge teeeling, TOOVAC 1o 120VAC lowebine: YDONVAC 1o 120VAC Highline, 20OVAC to 240YAC
Highbne. 200VAC 1o 240VAC Highlne: 200VAC to 240VAC DC: -346VDC to -72VDC
DX0L =38VDC bo -7 VDC DC:-36VDT o -7 V0T
3-phose North America ond

lapan model pewer connedtions

Mot etlered

Mot oftered

2 % NEMAL1530p

3.phase international model

power connechions tet pltered Mot olfered 2 % 1TC-309 Spin, £hored, TAA
Single-phase mode! power & 2 13/014 FDY Fower; 6% 13/ 14 P Power, &% TC320C20
Optional lvwling power cords b woll outlets Optizoul lowline power cords for vl outlets
DC Input DSUR Power 3W3 DSUS Porver 3WW3 Terrnat fug. 450G SAWG 1/4 20
Interconnecls
Ethernet WP Virual Conned PlexlD 106 Efhernet Module 112 Virtuol Conned Tlex 10 10Gh Dthernct Modula  HP Viduol Conned Fle< 10 10Gh Bheiret Mod ts
HP IGh Virtes! Connadd Thamnat Madule H2 AGh Virluol Connect Ethemet Maddle WP 1Gh Vinsal Comned Dthainst Meduls
HE 1/ 10GEF Virtual conned module HP 1/10GhT Virtool conned moduls H2 11066 Viteol conned moduls
Cizco Cololyst Blads Switch 3020 Citco Cotalyst Bloda Switch 3020 Cisco Cotolyst Blads Swatch 3020
Cisco Cotolyat Blode Switch 120 Cisgo Cotalyst Blode Switeh 3120 Circo Catalysl Plade Switch 3120
HP GbE2¢ Ethernel Blade Switch HP Gbfi2¢ Dharnet Blade Switch H? GbE2¢ Bhemat Blode Switch
H? GBE2c toyer 2/3 Dtheinst Swich Hi GhE2¢ loyar 2/3 Lihamst Switch HP GbE2¢ Loyer 2/3 Chemrat Switch
H2 NI Dhemat Switcth HZ 110Gh Ethemet Switch HP 1I0Gh Tthamat Switch
12 10Gh fherrat Switch H? 10GH Ethzenel Switch HP 10Gh Ethernat Switch
HP VGh Etherret PossThiv Modile HP 1Gb Ethemet Poss Thiu Madule H2 1Gh Tihamet Poss They Mtodile
Fibre Choanel HP 4Gk Vituo! Conned TC Madile H? 4Gb Virtuol Comneat FC Madula 1P 4Gh Vidual Conaea TC Maodula
Brocode 4712 SAN Swach Brocads 4/12 SAN Switch Eracads 4Gh SAN Switch (T2 or 24 pats)
Brocode 8/17c SAM Switch Brocode B/12¢ SAM Swich Brocods BGE SAN Swach (12 ¢ 24 pits)
Ciszo MD5 9124e 12 port Fobee Switch Cisgo MOS 91242 12 port fobac Swich Cisco MOS 91 24e Tobiic Swch (12 or 24 pocs}
1 AGH FC Pass Thes Meddle 12 4Gh FC PassTheu Wodule HP 4Gb FC Fass Thy Medule
SAS {Seria! Attoched SCS1) HP Staccge\Works 3Gh SAS BL Switch Module HP SorogeWords 3Gh SAS B Switdh Modu'e H? StovogeiWorks 3Gb SAS B Su:
InfiniBand P17 4X DOR 3 Switch Madule HP AX DDR 13 Switch Madute H2 4% DDR 13 Switch Maduls
Enclosure dimentions
Height LU= 10 4 in (255 mm) Tower— 20127 i (54,08 cm) 10I=17.4 0 {442 mm}
Widih 7.5 in (445 mm) 13,48 15 {34.24 cm) V7.6 in (447 )
Depth 37 10 (13 ) 24,4310 (E7.55 an) 32 0 (813 )
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SECTION 11 = HP 3800 SWITCH PERFORMANCE COMPARISON

#211127

September 2011
Commissioned by
Hewlett-Packard Company

TEST

REPORT

Téllg.

HP 3800 Switch Series

Competitive Performance, Power Consumption and TCO Evaluation

Versus Cisco Catalyst 3750-X and Juniper EX4200 Series

-

Executive Summary

Enterprise-class networks are facing increasing demands for higher port-
density and throughput driven by rich media applications like voice and
video over IP Traditionally, network access layer switches delivered the port- |
density, fault-tolerance and scalability using either a chassis or a stack of
fixed-port switches. Stackable switches, when propery architected, can offer

network managers a solution that can be scaled as the needs of the network 2

grow over time. In this report, the HP 3800 series switches were compared

against Cisco's Catalyst 3750-X and Juniper’s EX4200 series switches. 3

The performance of the HP FlexChassis-Mesh technology used by the HP
3800 Switch Series was compared against the Cisco Catalyst 3750-X with

StackWise Plus technology, and Juniper's EX4200 switches using the Virtual 4

Chassis stacking technology. Test results show the HP switches deliver
significantly higher throughput at lower latency in both a standalone andin a
four-switch stack configuration. According to HP, its new switches were

designed with a large per-port buffer to deal with bursty traffic, allowing 5

them to handle larger microbursts than the Juniper and Cisco switches,

Furthermore, the HP switches showed demonstrably lower power
consumption than the Juniper and Cisco switches. The HP switches

implemented Energy Efficient Ethernet features, resulting in further savings 6

in long-term power and cooling costs.

L

The Bottom Line

The HP 3800 series switches:

Delivered 1.2x and 4.4x the throughput delivered
by Juniper and Cisco switches respectively

Outperformed standalone Juniper and Cisco switches
by up to 20 Gbps and 27.5 Ghps respectively

Delivered up to 48% and 76% lower latency
respectively than the Juniper and Cisco switches in
a four switch stack

Buffered up to 3.6x and 25x as many frames in a
microburst as the Juniper and Cisco switches,
respectively.

Consumed up to 45% and 14% less power
respectively than standalone Juniper and Cisco
switches; and in four-switch stack configurations,
the savings are 38% and 16% respectively

Demonstrated 42% and 35% savings in TCO over 3-
years than 4-switch stacks of Cisco and Juniper
switches respectively in a 5,000-port deployment

4-Switch Stack Performance: RFC 2889 Layer 2 Full Mesh Throughput

5 144 GhE Ports and 8 10GbE Ports in Dual Full Mesh®

% As Reported by Ixia IxAutomate 6.90

3 100% - ks . | :

£ a0 t %“_‘ G ‘ P B g

S 60% | i:}f{ { 1 g ki #

S a0 ! L,g i . . |

£ 0% L I % k - - i

% 0% - I i : ; | 5t l |‘ [ [ &‘; | t l

= 64 128 256 1024 2048

; Frame Size (bytes)

11 HP 3800 11 Juniper EX4200 Cisco Catalyst 3750-X
Source: Tolly, July 2011 * Dual full mesh consisted of the GhE ports in ane full mesh and the 10GbE perts in a separate full mesh. Figure 1
@201l Tolly Enterprises; LLC: Tolly.com Paga'lof9
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Background In a single.switch configuration, the HP 3800 ]
switch delivered an aggregate throughput of Hewlett- Packard
Virtualization, video and audio are driving 88 Ghps, equivalent to 100% of theoretical
demand for higher performance and lower maximum throughput across its 48 GbE ports (ompany
latency in the network. Consequently, the and four 10 GbE ports. The Cisco and Juniper
network access layer needs solutions that can switches were equipped similarly, except for 3800 Switch
not only meet today’s perfermance needs, two fewer 10GbE ports per switch. This Series
but also keep pace with the projected meant that even though the Cisco and
increase in network-intensive applications in Juniper switches achieved 100% throughput Performance
the near future. across almost all frame sizes, the HP 3800 "
As mission critical applications like telephony, s;/vrtch'deﬁver::d 29 th; m?m thu?u?‘h}‘) i Power .
video, access points, etc... share a common tian Claco.on .Junlpf_- fofhe e s‘.:wtc .was Consumption
data network infrastructure, guaranteed able t achizve line rate, coming; in’ at
G y ~13% below line rate in the jumbo frame and TCO
avaifability of the network becomes a very . ;
critical element of every network. Not only in s Evaluation
the core but also at the edge of the network - See Figures 1and 2.

hence having a cost-effective high availability
(HA) solution s critical for future networks.

Network managers are simultaneously being 5
asked 1o reduce the total cost of ownership, B2 As Reported by Ixia IxAutomate 6.90
G ; o S 100% A .

while retaining the aforementioned capabilities = BB ER i | il =
and performance. The consideration of £ 80% % wo P i/
networking gear acquisition costs and power T 60% : I I gg; i
consurnplion aspects are integral in selecting 2 400 o o
vendors and their equipment. E ' g g

= 20% o : :

< [l 52 il
Performance Test Results 2 oy R L 61 BL BL BN

i ‘s 64 128 256 512 1024 1280

Performance tests focused on evaluating the - Frame Size (bytes)

aggreqgate throughput and latency exhibited
by the products under test as per the RFC
2889 methodology. Each product under test
was configured with 144 GbE ports in full-

mesh and two 10GbE portsin a port-pair. This sl
option was chosen to evaluate the : '. oty G N 6:'00
performance when any port could send and . 2g£ ?‘ggg gs:%
receive traffic from any other port in the 88.00 68.00 68,00
chassis or a switch-stack, thus representing a 074 88.00 68.00 68.00
highly unrestricted distribution of traffic. 80 88.00 68.00 68.00
8 88.00 68.00 68.00
Layer 2 Throughput 048 88.00 65.00 68.00
9216 88.00 68.00 6048

The throughput tests show that the HP 3800
switch consistently delivered better
throughput than the Cisco 3750-X and
Juniper EX4200 switches: both in a
standalone configuration, as well as in a four-

B 1P 3800 Switch Series Performanice, Powen and TGO w27

-

Single Switch Performance: RFC 2889 Layer 2 Full Mesh Throughput
Across 48 GbE Ports and 2 or 4 10GbE Ports’

{1 HP3800 4 Juniper EX4200

Cisco Catalyst 3750-X

* The swilches were tested in their configurations with maximum GbE and 10GbE ports
supported per switch. The HP 3800 was equipped with 48 GbL and four 10GbE ports, while
the Cisco Catalyst 3750-X and Juniper EX4200 were equipped with 48 GbE ports and two

10GbE ports.

switch stack: LSoul(n.’:Tnlly, July 2011 Figaie 24
©201/\"TollylEnterprises, LLC Tolly.com Page 2019
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':il_: HP:3800)SwitchiSeries Performance; Power and TCO #211127

HP's Architectural Advantages’

Stacking Throughput:
The HP FlexChassis-Mesh technology

@10% Load Across 144 GbE Ports and 8 10GhE Ports in Dual Full Mesh’

RFC 2889 Layer 2 Store-and-Forward Latency

As Reported by Ixia IxAutomate 6.90
20 -

(Lower values are better)

supports 336 Ghps of bidirectional
stacking throughput while Cisco’s
StackWise Plus stacking technology
supports 64 Gbps and Juniper’s Virtual

Chassis technology supported 128 Gbps
of stacking throughput.

Theoretically, this means the HP 3800
switches have 5.5x and 2.6x the stacking

throughput of Cisco Catalyst 3750-X
switches and Juniper EX4200 switches,
respectively.

Stack Height:

The HP 3800 switches support stacking
of up to 10 switches using the

FlexChassis-Mesh technology, while the
Cisco StackWise Plus technology allows
for 9 switches and the Juniper Virtual
Chassis technology allows for up to 10
switches ina single stack.

10GbE Port Density:

This allows the HP 3800 to support up to
40 10GbE ports in a stack (four 10GbE

ports per switch) while the Cisco Catalyst
3750-X supports up to 18 10GbE ports
(two 10GbE ports per switch), and the
Juniper EX4200 supports up to 20 10GbE
ports (two 10GbE ports per switch).

This means that the HP 3800 switch
supports 2.2x the number of 10GbE
ports in a stack compared to the Cisco
Catalyst 3750-%, and 2x the number of
10GbE ports in a stack compared to the
Juniper EX4200.

Disclaimer:

¥ Claims not validated by Tolly, but taken
directly from the corresponding vendor’s
data sheet for the switchfes) under
consideration.

15

10

Average Latency (psec)

Frame Size (bytes)

64

64 128 256 512
Frame Size (bytes)

|1} HP 3800 & Juniper EX4200
: Average Store-and-Forward/latency (Hisec)

1024 1280 1518 2048 9216

Cisco Catalyst 3750-X

128

256

512

1024

1280

1518

2048

9216 ; 120

HR:3800° & liniper EX4200° & Cisco Catalyst3750-X
58 6.1
57 6.9
5.7 8.1
6.0 105
68 152
7.1 175
8.6 202
94 9.8
188 238

@201 Tolly Enterprises/LLC

Source: Tolly, July 2011

* Dual full mesh cansisted of the GbE ports in one full mesh and the 10GbLE portsin
aseparate full-mesh,

Figure 3

Layer 2 Latency

The HP 3800 delivered cansistently lower
latency compared to the Juniper EX4200 and
the Cisco 3750-X switches. The HP 3800
exhibited between 3.0 and 12.0 microseconds
of latency for the 64- to 9216-byte frame sizes.
In comparisen, the Cisco 3750-X exhibited
latency between 6.1 and 23.8 microseconds.
This means that the HP switch delivered up to
76% and 48% less latency than Cisco and
Juniper, respectively. See Figure 3,

Microburst Tolerance

Microbursts are defined as sub-second
periods of time when major bursts of
network usage occurs causing the utilization
of network interfaces to become temporarily

lolly.com

Copyright © 2011 AdvizeX, Technologies, LLC

Confidential and Proprietary

oversubscribed. This can possibly result in
packet loss depending on the network
device’s capacity to buffer the excess packets.
The HP 3800 demonstrated the capability to
buffer considerably larger microbursts -
between .8 times to as much as 2.6 times
more frames - compared to Juniper, and
between 2 times and 24 times more frames
compared to Cisco. See Figure 4,

The switches were configured with four
queues, to match the highest number of
queues supported by Cisco and Juniper. The
HP switch supported 2, 4, or 8 queues, and
HP engineers contend that with two queues,
the HP switch could buffer larger microbursts
from bursty applications and datacenter
environments.

Paga3iofi 97
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L))

Tolly.
Microburst Tolerance With Simultaneous Bursts Across 48GbE Ports Power Consum ptmn

As Reported by Ixia IxAutomate 6.90 The HP 3800 series switches implemented

900 T — = power-saving features like Energy Efficient

750 Ethernet (EEE), and the ability to turn off

z front-panel LEDs, resulting in further power

g 600 savings over the product’s deployment

'E 450 lifecycle, As shown in Figure 5, enabling EEE

@ 300 features and tumning off the front-panel LEDs

2 yielded power savings of almost 17 W per

150 : e 3 — switch, and almost 37 W in a 4-switch stack,

0 L 2§ R i .- " while the switches are in idle condition.
64 1286 256 512 1024 1280 1518 2048 9216 )
Frame Size (bytes) To evaluate the power consumption of the

) . ) various switches under test, engineers
{1 HP 3800 [ Juniper EX4200 | Cisco Catalyst 3750-X measured power consumption at various

traffic loads and then calculated weighted

(Frame Size (bytes) HP 3800 Juniper EX420048p | Cisco3750-X48PS |
e e 753 | averaged power consumption as per the
&4 ATIS (Alliance for Telecommunications
b L i ol Industry Solutions) standards. See the Test
256 533 300 1o Methodology section for details on the ATIS
512 300 155 85 standards used. See Figure 6.
1024 250 80 55 .
1280 150 6 m Total Cost of Ownership
1518 125 55 30 (T(())
2048 125 35 25 M - B
3216 = 3 ; s can be seen in lgure.?, acgmsnion costs
(hardware, software licensing, support
| Source:Tolly, July 2011 Figured | contracts, etc) as well as the power and
Power Consumption Savings at Idle
With Energy Efficient Ethernet (EEE) Features On HP 3800 Series Switches
Standalone Switch 4-Switch Stack
120 ~—— RO Wl e —
90 300 | 3765] — L 3304 o
S 60 = 2 200 |- =1 g B .
30 100 |—ES i ‘. [mﬁ -
0 | ERESCR 0 | i f — . -
|1 EEEONLED Off | EEEOnLEDon [ EEEOn LED Off
83 2 PowerCo ptionorastanoalo PoWwe 0 ption o
EEE Off, LED On (Baseline) 114.28W avings over Baseiine 3765W savings overBaseline
EEE OIf, LED Off 11295W 1% 133W 3692W 2% 73W
EEEON, LED on PV2IW 13% 1507 W 346.7W 8% 208W
EEE On, LED Off 97.12W 15% 17.16 W 3394W 102 37.0W
Source; Tolly, July 2011 figure 5
©201iliTolly  Enterprises, LLC Tolly.com Page 4/0f'9
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HP 3800:Switch Series Performance, Power and TCO

H#2111127

cooling costs of a standalone 48-port PoE/
PoE+ switch and a stack of 4-switches were
used to estimate the total cost of ownership
(TCO) of a hypothetical 5,000-port
deployment of the solutions tested over a 3-
year period.

Engineers used single-unit street prices for
the Cisco and Juniper switches based on
CDW.com'’s prices in September 2011, Retail
pricing for HP's equipment was estimated
based on a 23% discount on top of HP's list
price as the HP switches were not yet
available at retail at the time of publication.

A detailed breakdown of the pricing used in
the TCO model can be found in the
companion document for this report, Tolly
document 211127-Appendix.

The TCO estimates show that the HP 3800
series switches delivered significant TCO
savings over comparable Cisco and Juniper
switches.

In a standalone 48-port PoF/Pof+ switch
configuration, the HP 3800 switch delivered
a savings of 42% and 35% in TCO over the
Cisco Catalyst 3750-X and Juniper £X4200
switches, respectively.

In a 4-switch stack configuration, the HP
3800 switch delivered a TCO savings of 54%
and 539 over the Cisco Catalyst 3750-X and
the Juniper EX4200 switches, respectively.

Test Bed Setup

The devices under test consisted of up to
four HP, Juniper and Cisco switches, as shown
in Figure 6. Each vendor solution was
connected to an Ixia Optixia XM12 traffic
generator for test traffic generation and
validation purposes. A laptop running
Microsoft Windows 7 was connected to the

ATIS-Weighted Power Consumption (Wans) and Projected Power and Cooling Costs over 3-Years

250 - - 750 -
Standalone Switch 4-Switch Stack
200 600 -
E 150 {]‘ 450
2 ES
100 300 A
50 4 ! 150 o
3
0o st 0 iz

[71 HP 3800 1 Juniper EX4200 Cisco Catalyst 3750-X

PATISWeighted Averade  Projected 3year Power

Davice UnderTest !
i Power(Was) {and Cooling Cost (US3)

Port Configuration

: Standalone Switch (48GbE Parts) $415.69
HE 3500 -Switch Stack (72 GbE PoE+ and 72 GBE Ports, 2 10GDE Ports) 37487 §1,37054

: i, Standalone Switch (48GbE Ports) 20561 375173
JpIpetEAdans 4Switch Stack (72 GbE PoE 2nd 72 GbE Ports, 2 10GDE Ports) 60258 §2,203.05

: s e Standalone Switch (48GhE Ports) 131.58 $4B1.05
s cam”mm'x 4-Switch Stack (72 GOE PoE and 72 GOE Ports, 2 10GDE Ports) 44692 $1,633.96

Note:
For a detaited breakdown of the acquisition costs and power consumption test resuits used to detive the power and cooling costs, please refer to the companion
document to this report titled* Tolly211127-Appendix HP3800SeriesTCOVsCisco3750Xand JuniperEX4200” available atwwvetoliy.com.

'ATIS-weighted Power (Wans) = 0.1 {Power draw & 0% load) + 0.8"{Power draw @ 10% load) + 0.1 (Power draw 2 100% load)
{FORMULA USED=(Wane/1000)*(37 365" 24)7(0.1077)"(1.33), where
O W= ATIS weighted average power in Walls
@ 3736524 = 3 years @0 365 days/yr (0 24 hrs/day
 0.1077 = U.5. Average retall cost {in US$) of commercial grade power as of June 2011 as per Dept. of Energy Electic Pawer Monthly (Table 5.6A
in the document available at http//wwweeia.qov/electricity/monthly/pdf/chaps.pdl)
@ 1.33 = Factor to account for power costs plus cacling casts & 3305 of power costs.
H Tost raffic consisted of an Internet Mix (iIMIX) distribution of TCP packet sizes: 579 a1 64-byles, 7% al 570 bytes, 16% at 594-bytes and 20% a1 1518-
bytes

Source: Tolly, July 2011 Figure 6
©12011 Tolly:Enterprises; LLC Tolly.com Page 5 of 9.
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Total Cost of Ownership Comparison of a 5,000-port Network Deployment of HP 3800 Switches
Versus Cisco Catalyst 3750-X and Juniper EX4200

$2,500,000
HP £3800 [ Cisco Catalyst 3750-X [ Juniper EX4200
$2,000,000 3 05998
1
o $1,500,000 - S e ——
=2
g $1000000 | - _ e
‘ 5984,176
$500,000 - i i | G— ‘
$0 ] i A V] rLi i
4-Switch Stack Standalone Switch
PerUnit s Al F\gwer No. Of Units in a| Projected 3-year
. i i) and Cooling |
Port Configuration i Acquisition Cost 5.000-port | TCO
| (US$) SOSOVEL TS, Deployment | {US$)
L (Us3) £
4-switch stack with 72 GbE POE+ and 72 GbE ports, and 12x
10GbE ports (JO574A, J9575A, J9576A, 19573A) 00321 L % 1310620
HP 3800
Standalone switch with 48 GbE POE+ ports and 4x 10GbE ports
(J9574A 3800-48G-PoE-+4STP-+ Switch) S350 A oo W41 7%
4-Switch Stack with 72 GbE PoE and 72 GbE non-PoE ports, plus
Cisco Catalyst 8x 10GhE ports: (WS-C3750X-24-T-5, WS-C3750X-24-P-5, WS- 63,38639 1,68239 35 2,277,407.3
: (3750%-48-P-S and WS-(3750X%-48-1-5)
3750X
48 GbE Pok ports and 2x 10GbE ports (WS-C3750X-48P-5) 20,10062 49531 105 2,162,572.65
4-Switch Stack with 72 GhE PoE and 72 GbE non-PoE ports, plus
8x YOGDE ports: (EX4200-24F, EX4200-48P, EX4200-24T, 56,871.19 77401 35 2,017,582
Juniper EX4200 EX4200-48T)
Standalone switch with 48 GbE PoE ports and 2x 10GbE ports
(EX4200-48P) 17,710.76 2,339.03 105 2,105,227.95
MNote:

A 5,000 port deployment is assumed to consist of:

o 35units of a four-switch stack configuration with up to 72 PoE/PoE+ GE ports, 72 non-PoE GBE ports and 2 10GBE perts, or

@ 105 units of a switch configuration with 48 GhE PoE/PoE + ports.

o For a detaited breakdown of the acquisition costs and pawer consumption test results used to derive the power and cooling osts, please refer to the
companion document Lo this report titled “Tally211127-Appendix-HP3200SeriesTCOVsCisco3 750Xand JuniperE X4200" available at v w.tollycom.

The acquisition costs, plus the power and cooling costs of the unit solution are extrapolated to a 5,000 port deployment size when multiplied by a factor of 35 for

the 4-switch stack canfiguration, or by a factor of 105 for the 48-port standalone switch configuration.

Projected 3:year1CO

- na 4:Switch Stack HPSTCO Savi-ngs“ As a Standalone Switch HP'STCO Savfﬁg§
HP 3800 $1,310,686.30 = $984,175.50 =
Cisco Catalyst 3750-X $2,277,407 30 42% $2,162,572.65 54%
Juniper EX4200 $2,017,58200 35% $2,105,227.95 53%
Source: Tolly, September 2011 Figure 7
@201 Tolly Enterprises; LLC lolly.com Page 6'of 9
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. ) HP 3800 Switch Series Performance; Powen and I CO #2127
Toly.
Device(s) Under Test
Vendor Software Version Model Name Module(s) Included

J9573A HP 3800-24G-PoE+-25FP+ Switch
) J9577A HP 3800 4-Port Stacking Module

KA.15.03.0000x JO574A HP 3800-98G-Pob+-45TP+ Switch | 0 J9578AHP 0.5m Stacking Cable
© J9665A HP 3800 1.0m Stacking Cable

Hewlet-Packard

Com
pATY. Ver 1:00:01 JO575A HP 3800-24G-25FP+ Switch o J9580A HP X312 1000W 100-240VAC to 54VDC PS
© J958IAHP X311 400\ 100-240VAC to 12VDC PS
J9576A HP 3800-48G-4SFP+ Switch
Vendor Software Version Model Name Module(s)/Included
EX4200-48T REV C i
' Built-in 4-Port 10GBE Module With 2 Ports Populated
EX4200-48P REY C - e
P sl TR Built-in 4-Port 10GbE Module With 2 Ports Populated
uniper Nelworks, Inc er 1 1.1R3. ———— JAToEPorts
' Built-in 4-Port 10GDE Module With 2 Ports Populated
£X4200-24T REV A Bt Ports
’ Built-in 4-Port 10GhE Module With 2 Ports Populated
Vendor Software Version Model:Name Module{s) Included
— C3KX-PWR-350WAC PSU
C3KX-NM-10G 160G Module With 2X SFP+
W GTS0RAET V0! CJKXN;SIKOEPI\:GR;iZWﬁ:fIUH SFP
Cisco Systems, Inc. | 105 Ver 12.2.53-SE2 cskx e 715\::c Plsl‘} hs
WS-C3750X-24P-S V01 i
C3KNM-10G 10G Module With 2X SFP+
C3KX-PWR-715WAC PSU
WS-C3750X-48P-S V01
CIKX-NM-10G 10G Module With 2X SFP+

Source: Tolly, July 2011 Table 1
Interaction with Competitors =)
gl
In accordance with Tolly's Fair Testing Charter, prior to the start of the testing, Tolly personnel invited i L» {
representatives from Cisco and Juniper to participate in the project and provided details on the A ! !
proposed tests and methodology. Cisco and Juniper representatives chose not to participate in this
review. Fair Testing Charter-
D e e
For more information on the Tolly Fair Testing Charter, visit:
http:fhwvave tolly.com/FTC.aspx.
L. S
© 20 I'liTolly Enterprises, LLE Tolly.com Page7of 9
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LAN to manage the switches, as well as to
configure the Ixia traffic generator using Ixia
IxAutomate application.

To measure the power consumption, the
switches were connected to the power
outlets with California Instruments power
analyzers measuring the power draw.

Test Methodology
RFC2889 Layer 2 Throughput

To measure the throughput, each switch
under test was connected to the Ixia Optixia
XM12 chassis using 144 GbE ports and up to
eight 10GbE ports. The 144 GbE ports were
configured in a full-mesh topology,
meaning that each port on the switch sent
traffic to, and received traffic from every
other port in the switch. The 10GbE ports
were connected in a separate full-mesh by
themselves. All the ports on the switch were
configured in the same IP subnet.

The test traffic consisted of bidirectional
streams of Layer 2 traffic consisting of frames
of 64-, 128-, 256-, 512-, 1024, 1280-, 1518-,
2048-, 4096- and 9216-bytes, as specified by
the RFC 2889,

The Ixia IxAutomate application was used to
configure the Ixia ports to generate the test
traffic, and to find the maximum zero-oss
throughput using binary search algorithm,
Fach test was run for 60 seconds, and
repeated three times to ensure repeatability
of the results. Final results were announced
as the average of the three test nuns.

RFC 2889 Layer 2 Store-and-
Forward Latency

The test bed setup and network topology
for the latency tests was the same as that
used for the throughput tests. The test traffic
consisted of frames/packets ranging in size
from 64 10 9216 bytes.

Since the Cisco switches exhibited
throughput as low as 23%, engineers ran
the latency tests at 10% line-rate on all the

switches under test. The average “store and
forward” latency was measured, and
reported as the average of three test runs of
60 seconds duration each.

Microburst Tolerance Tests

To test the microburst tolerance of the
devices under test, engineers connected the
48 GbE PoE/PoE+ ports on the switch to the
Ixia chassis. The 48 GbE ports were split into
two sets of 24 ports each, each set of ports
then configured in a full-mesh. All the
switches were configured with four queues,
even though the HP switch supported 2, 4,
or 8 queues,

The microburst traffic consisted of the
standard frame sizes from 64-bytes to 9216-
bytes at line-rate, and the number of frames
in the microburst were generated using a
custom command issued from Ixia
IxAutomate. Thus, two microbursts at the
given burst size were input to the device
under test at the same time, and the no-loss
microburst size was determined at each
frame size. Tests were repeated three times
to ensure repeatability of the results,

Power Consumption Tests

To measure the power consumption,
engineers followed the methodology
prescribed by two ATIS (Alliance for
Telecommunications Industry Solutions)
standards documents:

o ATIS-0600015.03.2009: Energy Efficiency
for Telecommunication Equipment:
Methodology for Measuring and
Reporting For Router and Ethernet
Switch Products, and

= ATIS-0600015.2009: Energy Efficiency for
Telecommunications Equipment:
Methodology for Measuring and
Reporting - General Requirements

The power consumption of each product
was measured at various load points: idle
(075), 10% and 100%. The test traffic
consisted of an Internet Mix (IMIX)

Tolly.com

R} HP 3800 Switch Series Parformance, Power and TCO. 11127

distribution of TCP packets of various sizes:
579 at 64-bytes, 79 at 570-bytes, 16% at
594-bytes and 20% at 1,518-bytes.

The final power consumption was reported
as a weighted average calculated using the
formula:

Wanis = 0.1*(Power draw at 0% load) +
0.8*(Power draw at 10% load) +
0.1*(Power draw at 100% loacl).

The formula above applies to access layer
switches. Once again, all measurements
were taken over a period of 60 seconds at
each load level, and repeated three times to
ensure repeatability of the results. Final
results were reported as the average of the
threeruns,

©@2011I5Tolly Enterprises; LLC
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Tolly.
- .
Test Equipment Summary

About TOIIy The Tolly Group gratefully acknowledges the providers
The Tolly Group companies have been of test equipment/software used in this project.

/

delivering world-class IT .services .for \VERHoT Product Web

more than 20 years. Tolly is a leading

global provider of third-party Chassis Type: Optixia XM 12

validation services for vendors of IT i Interfaces: 12x 10Gbps

products, components and services. 144x 1Gbps |
Software: IxAutomate 6.90 GA SP1 http://vwveveixiacom.com/

You can reach the company by E-mail
at sales@tolly.com, or by telephone at Voltech | PM3000A Universal Power Analyzer
+1561.391.5610.

http/Awvww.voltech.com/products/
poweranalyzers/PM3000.aspx

i : ‘ Jiveeovelgar. i
Visit Tolly on the Internet at: California 500115 kVAAC PowerSource | impﬂmmeq1fc0111/prndu§1ai
http#vavevetolly.com Instruments iX_Series WI/-X Series [l Ovepviewhtm
( N

Terms of Usage

This document is provided, free-of-charge, to help you understand whether a given product, technology or service merits additional
investigation for your particular needs. Any decision to purchase a product must be based on your own assessment of suitability
based on your needs. The documnent should never be used as a substitute for advice from a qualified IT or business professional. This
evaluation was focused on illustrating specific features and/or performance of the product(s) and was conducted under controlled,
laboratory conditions, Certain tests may have been tailored to reflect performance under ideal conditions; performance may vary
under real-world conditions. Users should run tests based on their own real-world scenarios to validate performance for their own
networks.

Reasonable efforts were made to ensure the accuracy of the data contained herein but errors and/or oversights can occur. The test/
audit documented herein may also rely on various test tools the accuracy of which is beyond our control. Furthermore, the
document relies on certain representations by the sponsor that are beyond our control to verify. Among these is that the software/
hardware tested is production or production track and is, or will be, available in equivalent or better form to commercial customers.
Accordingly, this document is provided "as is', and Tolly Enterprises, LLC (Tolly) gives no warranty, representation or undertaking,
whether express orimplied, and accepts no legal responsibility, whether direct or indirect, for the accuracy, completeness, usefulness
or suitability of any information contained herein. By reviewing this document, you agree that your use of any information
contained herein is at your own risk, and you accept all risks and responsibility for losses, damages, costs and other consequences
resulting directly or indirectly from any information or material available on it. Tolly is not responsible for, and you agree to hold Tolly
and its related affiliates harmless from any loss, harm, injury or damage resulting from or arising out of your use of or reliance on any
of the information provided herein.

Tolly makes no claim as to whether any product or company described herein is suitable for investment. You should obtain your
own independent professional advice, whether legal, accounting or otherwise, before proceeding with any investment or project
related to any information, products or companies described herein. When foreign translations exist, the English document is
considered authoritative. To assure accuracy, only use documents downloaded directly from Tolly.com. No part of any document
may be reproduced, in whole or in part, without the specific written permission of Tolly. All trademarks used in the document are
owned by their respective owners. You agree not to use any trademark in or as the whole or part of your own trademarks in
connection with any activities, products or services which are not ours, or in a manner which may be confusing, misleading or
deceptive or in a manner that disparages us or our information, projects or developments,

J
211127-pgljotK-kk-mts-26Sept1 1-Verl

1 ©201lIiTollyiEnterprises; LLC Tolly.com Page 9/cf 91
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SECTION 12 - HP 8800 ROUTER FEATURES

/) Networking

Praduects  Service Selutions suppion fraining Search

HP > Metwotking > Products > Pouters > 8500 Router Beries

HP. AB8O0 Router Series

: .T.huiHF ABBOO series roufers pravide wire-speed 10 Gigabif elhernet
Horwarding 68 well os earrier-class service,

» Chek o svlange bnage

ol Ll

Overview  Fealures

Models Accessories | Services & Support | Resources

HP A8B00 Router Series

» Quatlyol Servee (QoS) » Laysr 2 switching » Integration

» Management w Laysr 3 sanveos » Additonalinformaton
s Connectivly » Layer 3roulng » Productarch lecture
» Perfarmance » Security » Warrantyand supporl
» Reslencyand highawtabity » Myltcastsupport

Quality of Service (QoS)

* Hierarchical QoS (HQoS) — provides a bult'n QoS eng'ne that supparts h erarchical QoS (HQ0S) and can ‘mplement a hlerarchical scheduling mechanism
based an ports, user groups, users, and user senfces; also coaperatas with MPLS TE ta implement bandw'dth resenat'on and scheduling based on tunne's and
Sences

» Scheduke Abjorithm — supporis PQ, LLO WFO and CBVYWFQ
+ Congeslion Avoldance Mechanlsm — supports Ta l-drop and VWelghted Random Early Detection (WRED)

» Back to top
Managemant
s ManagementInterface controf — provides management access through madem porl terminal interface, as well as in-band and out-ofband Ethemet ports;
providas access through terminal Interface, lalnet, or SSH

s Industry-standard CLIwith a hlerarchical structure — reduces tra'n ng tmo and expenses, and increases praductivty nmultivendor installatons

+ Management security—inciudas multiplo adminsration levels, with password protecion and restricled access lo critcal configuration commands, ACLs provda
telnet and SNMP access, local and remote sysleg capabllity aliows legging of all access

® SNMP vi, v2, and v3—provdes comp'ete supportof SNA® as well as full support of ‘ndustryslandard M Bs and privala MB exans ons

+ Remote monitoring (RMON) — uses standard SNMP to mon'tor essental network functons; supports events, alarm, history, and statstcs group plus a privala
alarm extension group

¢ Debugand samnpler utdity — supposls p'ng and bacerou'e for both [Pvd and [Pvé

+ Network Quality Analyzer (NQA) — analyzes netwotk petformance and senvice qualily bysending lest packets, and provdes network performance and sentce
qual ty paramaters such as jttar, TCP, of FTP connecton delays and tle vansfer rates; allows network manager to determine overa’l netwark performance and to
diagnose ard localz network congestion poinis or failures

s Natwork Time Protocel (NTP) — synchron zes tmekeep/ng among d stibuted tme seners and chents; keeps consistent tmekeep ng among a!l clock-dependent
deviess with'n the network so thal tha devices can provde diverse applications based on the consistenltme

¢ Infocenter — provides a central ‘nformation center for system and network ‘nformation; aggregatas oll logs, taps, and debugg ng infonmaten generaled by the
systern and malntains them in arder of sever ty, oulpuls the network informaton to muitple channels based on userdefned rulas

* FTP and TFTP support— File Trans el Protocol alows bi-d rectonal ransfers over a TCPAP network and Is used for confguraton updates: Trval TP is a simpler
metnod using UDP

* Loophack — supports interal leopback testng for ma ntenance purposes and h gh avalabil ly, loopback detection pro‘ects system fom incorrect cablng or
natyvork confguratons, and can be enabled an a porf or VAN

* Eihernel OAM — provides a monitoring tool for Layer 2 performanca and fauit detection, wh'ch reduces fa'lover and network convergence tmes
» Back o lap
Conneclivily

« High port dansity —provdes up to 12 interface modu'e slals, up © 96 OC3 POS ports, of 240 Gigabit Ethemel ports (fber or cepper) per ABS12 system

+ Hoxible port selection— provdes a comb naton of fher and copper interfaca modules, 100/{000BASE-X auls-speed se'acton, and 10/100/1000BASE-T aulo-
speed detection plus auto dup'exand MDEMDI-X speed adaptab’s between 155 MPOS and 622 MPOS/G'gabt Ethernet

* Packel storm protection — protects agains! breadcasL muitcast arun‘caststonms with user-defned thresholds
* Multipks WAN Interfaces —support Fast Ethernet Gigab L Etiernet’{ 0 GbE ports. OC3-0C192 POS, ATMports, and 10 GbE RPR
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Performance

s Industrydeading performance — provides swilching capacityup to 1440 Gbps and forward'ng performance up lo 864 Mpps
¢ FHexible chassis selkction—consists of 4 models: 12 /O-slotchassis, 8 /O-slot chassis, 5 VO-slot chassis, and 2 /O-slot chassis
+ Scalable system design-— backplane :s designed for smoath bandwidth upgrade

» Backlolap

Resiliency and high availability

* Separate data and control plane — sepatate dala and control plane provide contnual senices
* Passlve backplane deslgn — backplane has no active componaents loinctease tha system rellablity
* Redundant deslgn of maln processing unit and power supply — Iincreases the overall system avallability

» [P Fast Reroute Framework (FRR) — nodes are confqured with backup ports and routes; local implementation requires no cooperation of adjacent devices,
simplifying the deplayment, sohws the frad onal convergence faults in IP forward ng; realizes restoration with n 50 ms, with the restoration tme ndependent of the
number of routes and [astlink switchovers withoul routo convergenca

e« Hitless patch upgrades — allow patches to be Installed without restartng the equipment, increas ing network uptme and facilitating ma ntensnce

« Virtual Router Redundancy Protocol — helps ensure the system's high availability without chang'ng conf gurations when a device fails; prevents network
interrupton caused by a single link failure

» Graceful restart —leatures are fully supported, includ ng graceful restart for OSPF, [S-IS, BGP, LDP, and RSVP, network rema ns stable during the actve-slandby
switchowar, aftar tho switchowvor, the dovice quickly leams the network routes by communlcating with adjacentroutars; forwarding iemans uninlemuptad during the
switchover o realize NSF

¢ Hot swappable — hol-swappable modules allow modules to be replaced without anyimpact on braffic
» Backto top

Layer 2 switching

* VLANs —supportup lo 4096 portor |[EEE 802 1Q-hased VLANS

+ Spanning Tree — fully supports standard IEEE 802.1D Spanning Tree Protocol, [EEE 802 1w Rapid Spanning Tiee Protocol for faster convergence, and [EEE
802 1s Muitple Spann'ng Tree Protocal

+ BPDU tunnelng— transm ts Spanning Tree Protocol BPDUs transparently, allowing correct tree calculatons across senice providers, \WANs or MANs
s [GMP and MLD sncoping — effectvaly conlrol and manago the flooding of multicast packe!s In a Laysr 2 network

* Port mirroring— duplcates port traffic {ingress and egress) to a local of remota moniloring poit suppors 64 mirroring groups . with an unlimited number of ports
pergroup
* Port isolation —increases security by 'sclatng ports within a VLAN wivle stil allowing them to communicate with other VLANs

» Backtotop

Layer 3 services
» Address Resolution Protocol (ARP} — determines the NAC address of anather [P hostin the same subnel, supports slatc ARPs; gratullous ARP allows detecton
ofduplicate IP addresses, proxy ARP allows normal ARP operation between subnets of when subnels are separated by a Layer 2 network
+ User Datagram Protocol (UDP} helper — redirects UDP broadcasts lo specifc iP subnels to proventsener spoofng

* Dynamlc Host Contiguration Protocol (DHCP) — simplfios the management of large IP networks and supports cliant and servr; DHCP Ralay enables DHCP
operaton across subnets

» Domaln Name System (DNS) — s a distrbuted dalabase that provides translaton between 8 doma'n name and an |P address, which s mplifes network design;
supports clentand server

» Backto top

Layer 3 routing

* Stalic IPv4 routing — provdes s mple, manually confgured [Pv4 rouling

+ Routing Information Protocel (RIP) —uses a distance vector algorithm with UDP packets for route determination; supports RiPvl and RIPVZ routing, includus loop
protacton

o OSPF— Interior Gateway Protocol (IGP) using | n-state protacol for faster convergence; supporis EGMP, NSSA and MD5 authent cation for Increased securtyand
gracei| restart for faster failure recovery

+ ntermediate system to Intermediate system (IS45) — lnteror Galeway Pratocol (IGP) using path-vector protocol, wh ch is defined by the ISO organzaton for iS-IS
routng and oxtended by 'ETF RFC 1195 fo operate n hoth TCPAP and the OS1reference model (ntegrated 1S-18}

+ Stalic IPv6 routing — provdes s mple, manually confgured IPv6 rout ng

¢ Dualstack —maintains separate stacks for IPw and ™6 lo ease transiton from an IPw-anly network to an [Pvi-only network design
+ Routing Information Protocol next generation (RIPng) — extends RIPY2 lo support IPAG addressing

¢ OSPFv3 — esionds OSPF to support IPv6 addrass'ng

* BGP+—aexends BGP-4 to support Multiprotocol BGP (MBGP), including support for IP6 addressing

® I54S for IPvG — pxtends [S-1S ta suppaort iP5 addressing

s Multiprotocol Label Switching Tratfic Engincering (MPLS TE) — Traffic Enginoering (TE) is usad lo enhance vraffic owr large MPLS natworks based on ypa of
traffic and avalable resources TE dynamicallytunes vaffc managemenl allributes and enables Uue load balancing, MPLS TE supporis route backup using Fast
Rerouts (FRR)

¢ Multiprotocol Label Switching (MPLS) Layer 3 VPN — allows Layer 3 VPNs across a provider network uses MP-BGP lo ustablish private routas for Increased
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security supporis RFC 2547bis mult plo sulonomous system VPNs for added flaxbil ty

NMultlprotocol Label Switching (MPLS) Layer 2 VPN —eslablishes s mpla Layer 2 po'nt-lo-pa'nl VPNs acrnss a pravider network using only MPLS LOPs; requires ‘
no routing and therefore decreases complexty, increasos performance, and allows VPNs of nonrautable protocols: uses no routng information for increased \
securly supparts Clreuit Cross Connect (CCC). State Virual Cirouits (SVCs), Martinl draft. and Kempella-drafi technologles . ‘

Virtual Private LAN Service (VPLS) — ostablishes pointto-muitipoinl Layer 2 VPNs across a provider nebwork
Policy routing— allaws custom fiters for increased performance and securily, supports ACLs, IP prefix, AS paths, commun'tylists, and aggregata pol cies

Bldirectional Forwarding Detection (BFD) — enables [nk connectivity moniloring and reducos network convergence tme for RIP, OSPF, BGP, [S48. VRRP, MPLS,
and IRF

Mudticast VPN — supparts MD multicast VPN, which can be distibuled on separale senice cards, provding h'gh performance and fiexble configuration

1Pv6 tunneling—is an importani element for the transiton fram P to IP6; allows IPv6 packets to raverse IPvl-only nebworks by encapsulatng the [PV packet
into a slandard [P packel, supporls manually configured, Blod and Intra-S ta Automatic Tunnel Addressing Protocal (ISATAP) tunnels

Border Gateway Protocol 4 — Exerior Galeway Protocol (EGP) with path vector protocol uses TCP for enhanced rel abilityfor the route discoveryprocess, reduces
bandwldth consumption by adverising onlyincremental updates, and supports exensiva policles ta increase flexbiltyand scale to large networks

» Back lo top

Security

Access control kst (ACL) —supports powerful ACLs for both IPv4 and IPv6, ACLs aro used for filtar ng tratf.c to preventil'egal users from accessing the nebwork, or
for conlroll'ng retwork raffc to sawe resources; rules can e ther denyor permit raflc to be forwarded; rules can be based on a Layer 2 haader or a Layer 3 protaco|
header, rules can be sello operala on specifc dales ortmes

Network login — standard IEEE 802 1xal'ows authentcaton of multple users per port. of when a portis shared with an IP phone

+ RADIUS — eases swilch securlyaccess adminisiraton byusing a password authentcaton sener

-

TACACS+ — is an authentcaton ool us’ng TCP with encrypton of the full authent eaten request that provides added sncurity

MAGC authentication— provdes simple authenbcalon based on a user's MAC address; supporis local or RADIUS-based authentcation

Altack protection — protects from attacks thatuse a large number of ARP requests by us ng a host-specific, user-seleclable threshold provides Address
Scann'ng Atack Preventon, MAC Address Flooding Altack Prevanton, and STP Attack Preventon

-

Network address translation (NAT) — supports repeated multplexing of a port and automnatic 5-tuple ca'l's'on delacton, enab! ng NAPT ta support untimited .
connectons, supporls backlistin NATINAPT/ ntemal server, a lim/tan te number of connectons session log, and muit-instance |

.

Secure Shell (S5Hv2) — uses exarnal seners o securely log [n lo 8 remote device; vith authentcaton and encrypton. tprotects aga nstIP spoofing and plain text |
password ‘nlerceplon; increases tha seourity of SFTP transfers

Unlcasl Reverse Path Forwarding (URPF) — allows normal packets to be forwarded correctly, but d scards the attach ng packetdua fa lack of rewers e path route or
incorrect Inbaund interface; prevenls source spoofng and distributed attacks. supparis distnbuted URPF

» Back to lap

Multicast support

Internet Group Management Protocol (IGHP) — is used by [P hosts to establish and mainisin muitcastgroups; supports ¥1, v2, and v3, ut|'zes Any Source
Multcast (ASM) or Source-Specifc Mull cast (SSM) to manage IPw multcast networks

Protacol Independent Multicast {PIM) — is used for IPwf and IPv6 multcastapplications; supports PiMdanse made (PIM-DM). sparse modae (PIM-SM), and
source-spec fc mode (PIM-SSM)

Mullicast Source Discovery Protocol (MSDP)— is used forinter-doma’n muftcast applicatons, allowing muiple Pit-SMdomains lo Interoperate

Muldticast Border Gateway Protocol (MBGP) — allows multicasttrafic to be forwarded across BGP networks, separate from un'cast tralfe

Multicast Listener Discovery Protocol—Iis used by [P has!s o establish and maintain multicastgroups: supports vi and v2 and ulhzes Any-Source Muit cast
(ASK) or Saurce-Specific Multicas! (SSM) o manage [PvG mullcasinetworks

Multicast VLAN — allows multple VLANS to receive the same IPw of [Pv6 mult cast raffic, reducing network bandw dth demand by elim natng multple streams lo
each VLAN

» HBack to lap
Integration

+ Open Application Architecture — provides both software and hardware platform based on open slandards, so thatth'rd-party applicatons can be integralad
seamlesslyinio routors

» Back to lap
Additional informatian
* Greeninitiative support — provides support for RoHS and WEEE regulatons
» Hack o tlop
Product architecture

+ 10 Gbps NP platform — is perfectfor new senice expansion; supporis wre-speed 10 GbE POS and precse QoS/H-0oS and multcast VPN

+ Crossbar nonhlocking switching— inciudas two trosshars on MGU to provido parformance and rehab ity servea process ng engine and crossbar work tagether
12 complete VoQ and E2E flaw conbrol and implement granular switch-fabric-leve] QoS. offering genuine SLAssnicas

10 GbE Resilent Packet Ring (RPR) — prowdes advanced technology on MAC [ayer with high usage of ring bandwidlh, sell-heal ng aulomatc topalogy discovery,
and node plug and play provides protect on switch ng us 'ng steering or wrappng, with fastrecovery Uma of 50 ms, salisfyng the canferclass requiremeant,
provdes weighted fa'r a'gorithm for bardw dth allocaton

High-capacity buffer — each network processor of the AB800 router offers a 200 ms ingress bufer and a 200 ms egress buffer, providing tme delay-sensitve
Servees
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¢ Separate SPE card and interface card — intarface cards are separated from SPE cards to support flexble service confgurations
s Dedicated OAM engine —reduces CPU loads and improves link fault detection performance; reatizas 30 ms favit delection and 20 ms senvice swichaver

» Back lo lap

Warranty and support

o {=yoar warranty—with advance replacementand 30-calendar-day de|very (available In mostcountries)

« Hectronic and telephone support — limiled electronic and talaphone supportis avalable from HP; refer to weaw hp cominetworkingwarranty for detals on the
suppor provided and the period during wh'ch supportis awailable E

+ Soltwaro reloasos — refar fo www hp cominatworkinghvaranty for details on tho software releases provided and the pariod during which sofiware releases are
available for your product(s)

» Backto lop

NP nelworking praduct HE aotworking solution HP nelworkipg cosources
» Swilches s # Rasoures fnder
» Vreless » Refarenc Fbrary
. w Prolant natwork ng -
» Routars i thatw ) HP networking secvi « ACom product eonwarsion took
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connecivty

» Notwork Managament WEERET HP swtch seledtor
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Switch 1
Part Number  Description Qty Unit Price  Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JI580A HP 10500 1000W 54VDC Power Supply 6 $3886.55 $2,319.30
JCB16A HP 10508 640Gbps Type A Fabric Module 4 | $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 12 $161.55 $1,938.60
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver | 12 $373.05 $4,476.60
JCB17A HP 10500 24p GbE / 2p 10GbE XFP SE Mod 1 $7,425.00 $7,425.00
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 31,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Module 3 $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Support 1 521,685.50 $21,685.50
Sub Total $124,207.20

Switch 2
Part Number  Description Qty Unit Price  Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JC610A HP 10500 2500W AC Power Supply 4 $800.00 $3,600.00
JCB16A HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD08gB HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver | 48 $373.05 $17.906.40
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GhE SFP+ SE Module 3 $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Support 1 $21,685.50 $21,685.50
JCB19A HP 10500 48-port GbE SFP SE Module 2 $8,550.00 $17,100.00
Sub Total $154,408.50

Switch 3
Part Number  Description Qty Unit Price  Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JC610A HP 10500 2500W AC Power Supply 4 $800.00 $3,600.00
JCB16A HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 48 $161.55 57,754.40
JDOG1A HP X125 1G SFP LC LH40 1310nm Transceiver | 48 3373.05 $17,906.40
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Moedule 3 $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Support 1 $21,685.50 $21,685.50
JCB19A HP 10500 48-port GbE SFP SE Medule 2 $8,550.00 $17,100.00
Sub Total $154,408.50

Switch 4
Part Number _ Description Qty Unit Price Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JCB10A HP 10500 2500W AC Power Supply 4 $900.00 $3,600.00
JCB16A HP 10508 640Ghps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD0O8YB HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver | 48 $373.05 $17.906.40
| JDD93B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD024B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GhE SFP+ SE Module 3 $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Support 1 $21,685.50 $21,685.50
JCB19A HP 10500 48-port GbE SFP SE Module 2 $8,550.00 $17,100.00
Sub Total $154,408.50
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Switch 5
Part Number  Description Qty  Unit PriceExtended Price
JC612A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JC610A HP 10500 2500W AC Power Supply 4 $900.00 $3,600.00
JCB16A HP 10508 640Ghps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver 48 $373.05 $17,806.40
JD093B HP X130 10G SFP+ LC LRM Transceiver -~ 12 $652.05 37,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Module 3 | $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Support 1 | $21,685.50 $21,685.50
JCB19A HP 10500 48-port GbE SFP SE Module 2 $8,550.00 $17,100.00
Sub Total $154,408.50
Switch 6
Part Number  Description Qty Unit Price Extended Price
JC612A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
J9580A HP 10500 1000W 54VDC Power Supply 6 $386.55 $2,319.30
JC616A HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 12 $161.55 $1,938.60
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver 12 $373.05 $4,476.60
JCB17A HP 10500 24p GbE / 2p 10GbE XFP SE Mod 1 $7,425.00 $7,425.00
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Module 3 | $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Swilch HW Support 1 | $21,685.50 $21,685.50
Sub Total $124,207.20
Switch 7
Part Number  Description Qty  Unit Price  Extended Price
JC612A HP 10508 Swilch Chassis 1 $3,825.00 $3,825.00
JC610A HP 10500 2500W AC Power Supply 4 $900.00 $3,600.00
JCB16A HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8.100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 12 $161.55 $1,938.60
JDO61A HP X125 1G SFP LC LH40 1310nm Transceiver 12 $373.05 $4,476.60
JCB17A HP 10500 24p GbE / 2p 10GbE XFP SE Med 1 $7,425.00 $7,425.00
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GhE SFP+ SE Module 3 | $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Suppert 1 | $21,685.50 $21,685.50
Sub Total $125,487.90
Switch 8
Part Number Description Qty Unit Price Extended Price
JC148B HP 8808 Router Chassis 1 $6,173.55 $6,173.55
JC157A HP 8800 Router Software License 1 $3,086.55 $3,086.55
JC111A HP 9500 3500W AC Power Frame 2 $328.05 $656.10
JC110B HP 9500/8800 1800W AC Power Supply 2 $656.55 $1,313.10
JD108B HP X130 10G XFP LC LR Transceiver 20 $1,439.55 $28,791.00
JCB02A HP 8800 4-port 10GbE XFP Sve Proc Mod 5 $8,189.55 $40,847.75
JD08gB HP X120 1G SFP RJ45 T Transceiver 45 $161.55 $7,269.75
JCBO4A HP 8800 48-pert GhE SFP Svc Proc Mod 2 | $10,259.55 $20,519.10
JD118B HP X120 1G SFP LC LX Transceiver 45 $346.05 $15,572.25
JCB97A HP 8800 Single Fabric MPU 2 $6,929.55 $13,859.10
UWOB7E HP 5y 4h 13x5 Networks A88xx HW Supp 1 | $43,370.55 $43,370.55
HUSBBE HP 5 year Critical Advantage L1 Network SW Grp 170 Service | 1 $3,745.80 $3,745.80
Sub Total $185,304.60
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Switch 9
Part Number  Description Qty Unit Price Extended Price
JC1498 HP 8808 Router Chassis 1 $6,173.55 $6,173.55
JC157A HP 8800 Router Software License 1 $3,086.55 $3,086.55
JCI1A HP 9500 3500W AC Power Frame 2 $328.05 $656.10
JC110B HP 9500/8800 1800W AC Power Supply 2 $656.55 $1,313.10
JD108B HP X130 10G XFP LC LR Transceiver 20 $1,439.55 $28,791.00
JCB02A HP 8800 4-port 10GbE XFP Sve Proc Mod 5 $8,189.55 $40,847.75
JD089B HP X120 1G SFP RJ45 T Transceiver 45 $161.55 $7,269.75
JCB04A HP 8800 48-port GbE SFP Svc Proc Mod 2 $10,259.55 $20,519.10
JD119B HP X120 1G SFP LC LX Transceiver 45 $346.05 $15,672.25
JC597A HP 8800 Single Fabric MPU 2 $6,929.55 $13,859.10
UWOB7E HP 5y 4h 13x5 Networks A88xx HW Supp 1 $43,370.55 $43,370.55
HUSB6E HP 5 year Crilical Advantage L1 Network SW Gp 170 Service 1 $3,745.80 $3,745.80
Sub Total $185,304.60
Switch10
Part Number  Description Qty Unit Price Exiended Price
JC149B HP 8808 Router Chassis 1 $6,173.55 $6,173.55
JC157A HP 8800 Router Software License 1 $3,086.55 $3,086.55
JC111A HP 9500 3500W AC Power Frame 2 $328.05 $656.10
JC110B HP 9500/8800 1800W AC Power Supply 2 $656.55 $1,313.10
JD108B HP X130 10G XFP LC LR Transceiver 20 $1,439.55 $28,791.00
JCB02A HP 8800 4-port 10GbE XFP Svc Proc Mod 5 $8,189.55 $40,947.75
JD089B HP X120 1G SFP RJ45 T Transceiver 45 $161.55 $7,269.75
JCBO4A HP 8800 48-port GbE SFP Sve Proc Mod 2 $10,259.55 $20,519.10
JD119B | HP X120 1G SFP LC LX Transceiver 45 $346.05 $15,572.25
JCS97A | HP 8800 Single Fabric MPU 2 $6,929.55 $13,859.10
UWOBTE | HP 5y 4h 13x5 Networks A88xx HW Supp 1 $43,370.55 $43,370.55
HU586E HP 5 year Crilical Advantage L1 Network SW Grp 170 Service 1 $3,745.80 $3,745.80
Sub Total $185,304.60
Switch11
Part Number  Description Qty Unit Price  Extended Price
JC149B HP 8808 Router Chassis 1 $6,173.55 $6,173.55
JC157A HP 8800 Router Software License 1 $3,086.55 $3,086.55
JC111A HP 8500 3500W AC Power Frame 2 $328.05 $656.10
JC110B HP 9500/8800 1800W AC Power Supply 2 $656.55 $1,313.10
JD108B HP X130 10G XFP LC LR Transceiver 20 $1,439.55 $28,791.00
JCB02A HP 8800 4-port 10GbE XFP Svc Proc Mod 5 $8,189.55 $40,947.75
JD089B HP X120 1G SFP RJ45 T Transceiver 45 $161.55 $7,269.75
JCBO4A HP 8800 48-port GbE SFP Svec Proc Mod 2 $10,259.55 $20,519.10
JD1198B HP X120 1G SFP LC LX Transceiver 45 $346.05 $15,572.25
JC597A HP 8800 Single Fabric MPU 2 $6,929.55 $13,859.10
UWOB7E HP 5y 4h 13x5 Networks A88xx HW Supp 1 $43,370.55 $43,370.55
HUS86E HP 5 year Critical Advantage L1 Network SW Grp 170 Service 1 $3,745.80 $3,745.80
Sub Total $185,304.60
Switch 12
Part Number  Description Qty Unit Price Extended Price
JCB12A | HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JCB10A | HP 10500 2500W AC Power Supply 4 $900.00 $3,600.00
JCB16A | HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD08gB HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver 48 $373.05 $17,906.40
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B . HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21.162.60
HT109E | HP 5y 4h 13x5 10508 Switch HW Support 1 $21,685.50 521,685.50
JCB29A | HP 10500 8-port 10GbE SFP+ EB Module 3 $15,750.00 $47,250.00
JCB25A . HP 10500 48-port GhE SFP EB Module 2 $13,500.00 $27,000.00
Sub Total $177,808.50
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Switch 13
Part Number  Description Qty Unit Price Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JCB10A HP 10500 2500W AC Power Supply 4 $900.00 $3,600.00
JCB1BA HP 10508 640Ghbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOB1A HP X125 1G SFP LC LH40 1310nm Transceiver | 48 $373.05 $17,806.40
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Module 3 $11,250.00 $33,750.00
HT108E HP 5y 4h 13x5 10508 Switch HW Support 1 $21,685.50 $21,685.50
JCB12A HP 10500 48-port GbE SFP SE Module 2 $8,550.00 $17,100.00
Sub Total $154,408.50

Switch 14
Part Number  Description Qty Unit Price Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JCB10A HP 10500 2500W AC Power Supply 4 $800.00 $3,600.00
JCB16A HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD089B HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOG1A HP X125 1G SFP LC LH40 1310nm Transceiver | 48 $373.05 $17,906.40
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Module 3 $11,250.00 $33,750.00
HT109E HP 5y 4h 13x5 10508 Switch HW Support 1 $21,685.50 $21,685.50
| JCB19A | HP 10500 48-port GbE SFP SE Module 2 $8,550.00 $17,100.00
Sub Total $154,408.50

Switch 15
Part Number  Description Qly Unit Price Extended Price
JCB12A HP 10508 Switch Chassis 1 $3,825.00 $3,825.00
JCB10A HP 10500 2500W AC Power Supply 4 $800.00 $3,600.00
JCB16A HP 10508 640Gbps Type A Fabric Module 4 $2,925.00 $11,700.00
JCB14A HP 10500 Main Processing Unit 2 $4,050.00 $8,100.00
JD082R HP X120 1G SFP RJ45 T Transceiver 48 $161.55 $7,754.40
JDOG1A HP X125 1G SFP LC LH40 1310nm Transceiver | 48 $373.05 $17,906.40
JD093B HP X130 10G SFP+ LC LRM Transceiver 12 $652.05 $7,824.60
JD094B HP X130 10G SFP+ LC LR Transceiver 12 $1,763.55 $21,162.60
JCB31A HP 10500 8-port 10GbE SFP+ SE Module 3 $11,250.00 $33,750.00
HT109E HP Sy 4h 13x5 10508 Swilch HW Support 1 $21,685.50 $21,685.50
JCB19A HP 10500 48-port GbE SFP SE Module 2 $8,550.00 $17,100.00
Sub Total $164,408.50

15 Core Switch Pricing Total $2,373,788.70
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Cisco ASA Firewall
Part Number Description Qty Unit Price  Extended Price
ASA5550-BUN-K9 ASA 5550 Appliance with SW, HA, 8GE+1FE, 3DES/AES 4 | $12,628.00 | $50,512.00
CAB-AC AC Power Cord (North America), C13, NEMA 5-15P, 2.1m 4 $35.00 $140.00
SF-ASA-8.5-K8 " | ASA 5500 Series Software Version 8.5 for ASA 5510-5550, DES 4 $628.00 $2,512.00
ASA-ADV-END-SEC | ASA 5500 Adv Endpoint Assessment License for SSL VPN 4 $950.00 $3,800.00
ASA5500-SC-20 ASA 5500 20 Security Contexts License 4 $7,455.00 $29,820.00
CON-SNTP- Smartnet Maintenance 4 $2,789.00 $11,156.00
ASA5550 ;
ASA Firewall Pricing Total $97,940.00
Fixed Port Switches
Part Number Description Qty Unit Price  Extended Price
JI573A HP 3800-24G-PoE+-2SFP+ Switch 10 | $5,519.00 $55,190.00
JI580A HP X312 1000W 100-240VAC to 54VDC PS 10 $856.00 $8,590.00
JOS77A HP 3800 4-pont Stacking Module 10 | $1,389.00 $13,990.00
J9152A HP X132 10G SFP+ LC LRM Transceiver 20 | $2,169.00 $43,380.00
HT041E HP 5 y 4 h 13x5 3800 Switch HW Support 10 | $2,266.00 $22,660.00
JO578A HP 3800 0.5m Stacking Cable 10 $249.00 $2,490.00
Sub Total $146,300.00
Fixed Port Switch Pricing Total $146,300.00
Long Range SFPs
Part Number Description Qty Unit Price Extended Price
| JD094B | HP X130 10G SFP+ LC LR Transceiver | 12 | $1,763.55 | $21,162.60 |
Long Range SFP Pricing Total $21,162.60
Education Credits
Part Number Description Qty Unit Price  Extended Price
| _U5466S  4NK [ Total Education One Svc | 500 $75.00 | $37.500.00 |
Education Pricing Total $37,500.00
Product Number Description Qty | Unit Price [ Extended Price
Complex 1 C7000 Chassis with 8 BL620 Blades 2 Svrs with
128GB RAM 4 with 192GB RAM
507019-B21 HP BLc7000 CTO 3 IN LCD ROHS Encl 1 $2,902.20 $2,902.20
534516-B21 HP PL Foundation Pk Single Rel FIO SW 1 $0.60 $0.60
643786-B21 HP BL620c G7 W CTO Blade 6 $2,882.40 $17,294.40
643786-B21 0D1 Faclory integrated ] 6 $0.00 $0.00
643755-L21 HP BL620c G7 E7-2830 1P FIO Kit 12 $1,469.40 $17,632.80
643755-B21 HP BL620c G7 E7-2830 CPU Kit 12 $1,469.40 $17,632.80
643755-B21 0D1 Factory integrated 12 $0.00 $0.00
627814-B21 HP 32GB 4Rx4 PC3L-8500R-7 Kit 32 $2,699.40 $86,380.80
627814-B21 0D1 Factory integrated 32 $0.00 $0.00
AJB7BA HP 80GB 10 Accelerator for BladeSystem 12 $2,640.00 $31,680.00
AJB76A  0D1 Factory integrated 12 $0.00 $0.00
538113-B21 HP BLc 10GbE Pass Thru Mod Opt Kit 2 $2,899.40 $5,998.80
538113-B21 0D1 Factory integrated 2 $0.00 $0.00
517521-B21 HP 6X 2400W Gold Ht Plg FIO Pwr Sply Kit 1 $1,193.40 $1,193.40
456204-B21 HP BLc7000 DDR2 Encl Mgmt Option 1 $539.40 $539.40
456204-B21 0D1 Factory integrated 1 $0.00 30.00
413379-B21 HP BLc7000 1 PH FIO Power Module Opt 1 $105.00 $105.00
517520-B21 HP BLc 6X Active Cool 200 FIO Fan Opt 1 $536.40 $536.40
HA104A3 HP 3y 4h 24x7 HW Suppeort 1 $0.00 $0.00
HA104A3 438 |0 Accelerator for ¢-Class Supp 12 $1,086.60 $13,039.20
HA104A3 7FX ¢7000 Enclosure HW Supp i $556.20 $556.20
HA104A3 7XF BL&xxc Svr Bld HW Support 6 $496.80 $2,980.80
HA113A1 HP Installation Service 1 $0.00 $0.00
HA113A1  5FY HP BladeSystem ¢7000 Install SVC 1 $360.00 $360.00
HA124A1 HP Technical Insiallation Startup SVC 1 $0.00 $0.00
HA124A1  56H HP Startup BladSys ¢7000 Encd Niwk SVC 1 $1,707.00 $1,707.00
Sub Total $200,539.80
Copyright @ 2011 AdvizeX, Technologies, LLC Page 60

Confidential and Proprietary



&> ADVIZ=X

State of West Virginia
ISCMO0046 — Networking Infrastructure Equipment

Complex 2 C7000 Chassis with 8 BL.620 Blades 8 Svrs with 128GB
RAM

507019-B21 HP BLc7000 CTO 3 IN LCD ROHS Encl 1 $2,902.20 $2,902.20
643786-B21 HP BL620c G7 W CTO Blade 6 | $2,882.40 $17,294.40
643786-B21 0D1 | Factory integrated 6 $0.00 $0.00
643755-L21 HP BL620c G7 E7-2830 1P FIO Kit 6 [ $1,469.40 $8,816.40
643755-B21 HP BL620c G7 E7-2830 CPU Kit 6 | $1,469.40 $8,816.40
643755-B21 0D1 | Faclory integrated 6 $0.00 $0.00
627814-B21 HP 32GB 4Rx4 PC3L-8500R-7 Kit 24 | $2,689.40 $64,785.60
627814-B21 0D1 | Factory integrated 24 $0.00 $0.00
AJBTBA HP 80GB 10 Accelerator for BladeSystem 12 | $2,640.00 $31,680.00
AJB76A 0Dt Factory integrated 12 $0.00 $0.00
538113-B21 HP BLc 10GbE Pass Thru Med Opt Kit 2 | $2,9998.40 $5,998.80
538113-B21 0D1 | Factory integrated 2 $0.00 $0.00
517521-B21 HP 6X 2400W Gold Hi Pig FIO Pwr Sply Kit 1 ] $1,193.40 $1,193.40
456204-B21 HP BLc¢7000 DDR2 Encl Mgmt Option 1 $539.40 $539.40
456204-B21 0D1 [ Factory integrated 1 $0.00 $0.00
413379-B21 HP BLc7000 1 PH FIO Power Module Opt 1 $105.00 $105.00
517520-B21 HP BLc 68X Active Cool 200 FIO Fan Opt 1 $536.40 $536.40
HA104A3 HP 3y 4h 24x7 HW Support 1 $0.00 $0.00
HA104A3 4S8 | 10 Accelerator for c-Class Supp 12 | $1,086.60 $13,039.20
HA104A3 7FX | ¢7000 Enclosure HW Supp 1 $556.20 $556.20
HA104A3 7XF | BL6xxc Svr Bld HW Support 6 $496.80 $2,980.80
HA113A1 HP Installation Service 1 $0.00 $0.00
HA113A1  5FY | HP BladeSystem ¢7000 Install SVC 1 $360.00 $360.00

Sub Total  $159,604.20

Complex 3 C7000 Chassis with 8 BL620 Blades 6 Svrs with 128GB
RAM

507019-B21 HP BLc7000 CTO 3 IN LCD ROHS Encl 1 $2,902.20 $2,902.20
643786-B21 HP BL620c G7 W CTO Blade 6 | $2,882.40 $17,294 .40
643786-B21 0D1 | Factory integrated 6 $0.00 $0.00
643755-1.21 HP BL620c G7 E7-2830 1P FIO Kit 6 | $1,469.40 $8,816.40
643755-B21 HP BL620c G7 E7-2830 CPU Kit 6 | $1,469.40 $8,816.40
643755-B21 0D1 | Factory integrated ‘ 6 $0.00 $0.00
627814-B21 HP 32GB 4Rx4 PC3L-8500R-7 Kit 24 | $2,699.40 | $64,785.60
627814-B21 0D1 | Factory integrated 24 $0.00 $0.00
AJBTBA HP 80GB 10 Accelerator for BladeSystem 12 | $2,640.00 | $31,680.00
AJB76A  0Df Factory integrated 12 $0.00 $0.00
538113-B21 HP BLc 10GhE Pass Thru Mod Opt Kit 2 | $2,989.40 $5,998.80
538113-B21 0D1 | Factory integrated 2 $0.00 $0.00
517521-B21 HP 6X 2400W Gold Ht Plg FIO Pwr Sply Kit 1 $1,193.40 $1,193.40
456204-B21 HP BLc7000 DDR2 Encl Mgmt Option 1 $539.40 $539.40
456204-B21 0D1 | Factory integrated 1 $0.00 $0.00
413379-B21 HP BLc7000 1 PH FIO Power Module Opt 1 $105.00 $105.00
517520-B21 HP BLc 68X Aclive Cool 200 FIO Fan Opt 1 $536.40 $536.40
HA104A3 HP 3y 4h 24x7 HW Suppont 1 $0.00 $0.00
HA104A3 4S8 | 10O Accelerator for ¢-Class Supp 12 | $1,086.60 $13,038.20
HA104A3 7FX | ¢7000 Enclosure HW Supp 1 $556.20 $556.20
HA104A3  7XF | BL6xxe Svr Bld HW Support 6 $496.80 $2,980.80
HA113A1 HP Installation Service 1 $0.00 $0.00
HA113A1  5FY | HP BladeSystem ¢7000 Install SVC 1 $360.00 $360.00

Sub Total $159,604.20
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Complex 4 C7000 Chassis with 6 BL620 Blades 8 Svrs with
128GB RAM and Top of Rack Switches to Connect Back to
Core

507019-B21 HP BLc7000 CTO 3 IN LCD ROHS Encl 1 | $2,902.20 $2,802.20
534516-B21 HP PL Foundation Pk Single Rel FIO SW 1 $0.60 $0.60
643786-B21 HP BL620c G7 W CTO Blade 6 | $2,882.40 $17,294.40
643786-B21 0D1 Factory integrated 6 $0.00 $0.00
643755-1.21 HP BL620c G7 E7-2830 1P FIO Kit 6 | $1,469.40 $8,816.40
643755-B21 HP BL620c G7 E7-2830 CPU Kit 6 | $1,469.40 $8,816.40
643755-B21 0D1 Factory integrated 6 $0.00 $0.00
627814-B21 HP 32GB 4Rx4 PC3L-8500R-7 Kit 24 | $2,699.40 $64,785.60
627814-B21 0D1 Factory integrated 24 $0.00 $0.00
AJB76A HP 80GB 10 Accelerator for BladeSystem 12 | $2,640.00 $31,680.00
AJB76A  0D1 Factory integrated 12 $0.00 $0.00
538113-B21 HP BLc 10GbE Pass Thru Mod Opt Kit 2 | $2,989.40 $5,998.80
538113-B21 0D1 Factory integrated 2 $0.00 $0.00
517521-B21 HP 6X 2400W Gold Ht Pig FIO Pwr Sply Kit 1 $1,183.40 $1,193.40
456204-B21 HP BLc7000 DDR2 Encl Mgmt Option 1 $539.40 $539.40
456204-B21 0D1 Factory integrated 1 $0.00 $0.00
413379-B21 HP BLc7000 1 PH FIO Power Module Opt 1 $105.00 $105.00
517520-B21 HP BLc 6X Active Cool 200 FIO Fan Opt 1 $536.40 $536.40
HA104A3 HP 3y 4h 24x7 HW Support 1 $0.00 $0.00
HA104A3 4S8 |0 Accelerator for ¢-Class Supp 12 | $1,086.60 $13,039.20
HA104A3  7FX ¢7000 Enclosure HW Supp 1 $556.20 $556.20
HA104A3 7XF BLBxxc Svr Bld HW Support 6 $496.80 $2,980.80
HA113A1 HP Installation Service 1 $0.00 $0.00
HA113A1  5FY HP BladeSystem ¢7000 Install SVC 1 $360.00 $360.00
JCO87A HP 5800 300W AC Power Supply 8 $269.40 $2,1566.20
JCOB7A  ABA U.S. - English localization 8 $0.00 $0.00
JC106A HP 5820-14XG-SFP+ Switch with 2 Slots 4 | $8,230.05 $32,920.20
HA113A1 HP Installation Service 1 $0.00 $0.00
HA113A1  SRN HP Networks 5820 switch install SVC 4 3157.50 $630.00
JC530A HP 5820 4-port 8/4/2 Gbps FCoE SFP+ Mod 8 | $3,170.25 $25,362.00
HA107A3 HP 3y 24x7 SW Support 1 $0.00 $0.00
HA107A3 287 HP 582x Switch products Jw Supp A $295.65 $1,182.60
HAT07A3  Q2Y HP 5820 FCoE medule JW Support 8 $531.45 $4,251.60
JD0928B HP X130 10G SFP+ LC SR Transceiver 8 $778.05 $6,224.40
JD0978 HP X240 10G SFP+ SFP+ 3m DAD Cable 32 $107.55 $3,441.60
HA104A3 HP 3y 4h 24x7 HW Support 1 $0.00 $0.00
HA104A3 287 HP 582x Switch products Jw Supp 4 | $2,339.10 $9,356.40
HA104A3 699 For HP Internal Entitlement Purposes 48 $0.00 $0.00
HA104A3  Q2Y HP 5820 FCoE module JW Support 8 $738.45 $5,907.60

Sub Total $251,036.40

Vimware and Customer Education

VS5-ENT-PL-C vSphere 5 Enterprise Plus for 1 proc - 96GB vRAM 16 | $2,970.75 $47,532.00
VS5-ENT-PL-3P-

S8S8-C Production SNS for Enterprise Plus for 1 processor - 3yr 16 | $2,050.68 $32,810.88
VCS5-STD-C vCenter Server 5 Standard for vSphere 5 (Per Instance) 1 | $4.245.75 $4,245.75
VCS5-STD-3P-5SS-

C Production SNS for vCenter Server 5 Standard for vSphere 5 - 3yr 1 ] $2,930.20 $2,830.20

Sub Total $87,518.83
Grand Total Project $3,534,994.73
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