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Enterprise

Hewlett Packard Enterprise Company
3000 Hanover Street
Palo Alto, CA 94304-1185

www.hpe.com
January 19, 2016

Brian J. Pratt

Director

WV OT IS&C

1900 Kanawha Blvd., E.; Bidg. 6, RmB-110
Charleston, WV 25305

Mr. Brian J. Pratt,

The West Virginia Information Services and Communications Agency (herein after WV IS&C) can
improve service levels, optimize storage investments, and reduce the total cost of awnership with
Hewlett Packard Enterprise (HPE) storage consolidation solutions. HPE's response to the WV
IS&C’s Request for Quotation “SAN Storage Systems” demonstrates the comprehensive features of
HPE storage consoiidation solutions and the resuiting benefits for WV IS&C.

Hewlett Packard Enterprise’s vision for the future of storage is built on Converged Infrastructure with
HPE CloudSystem solutions, where storage devices of many different types can be pooled and
managed centrally and collectively while preserving the same robustness and features of existing
proprietary storage environments. Converged Infrastructure with HPE CloudSystem solutions
promotes a network-centric approach to storage wherein heterogeneous devices work together
seamlessly in a centrally managed environment. These devices can both scale “up” to higher
capacity, as well as scale “out” to more processing power—without downtime. HPE storage
consolidation solutions, based on Converged Infrastructure with HPE CloudSystem solutions, can
help WV IS&C realize increases in operational efficiency while effectively managing unpredictabile
storage demands. WV {S&C can choose from a portfolio of storage products that offer the most
complete, integrated systems to build and manage services across public, private, and hybrid
Clouds.

Hewlett Packard Enterprise’s proposed solution offers the WV I1S&C significant cost savings,
flexibility for future growth, and a rapid retumn on T infrastructure investments. Ultiimately, these
benefits enable WV IS&C to achieve its strategic business outcomes: increased operational
efficiency, faster time-to-market, and better asset management.

Hewlett Packard Enterprise appreciates the opportunity to offer a total solution that leverages the
full value of HPE industry-leading storage products with HPE CloudSystem solutions, demonstrated
experience, and world-class services. The HPE Account Team is fully committed to making Wv
IS&C’s SAN Storage System initiative a success by providing exceptional service during all project
phases—from implementation planning to deployment to ongoing support. Hewlett Packard
Enterprise looks forward to presenting its capabilities to the WV IS&C's evaiuation team and
discussing how we can work together to implement the proposed solution. If there is any area of this
proposal that requires further clarification or discussion, please contact me at (304) 963-2726 or
David.Howerton@hpe.com.

O oS

David Howerton

HPE SLED Enterprise Account Manager - WV
(304) 963-2726

David. Howerton@hpe.com

Page-1



ATTACHMENT A - Pricing Page (Option #1)

maodity 1 ~ Part Number Description Uit of Quantity Unit Cost Extended Cost

Nomber . [ Meussnre - , ==
Commodity Line 1, ] Each 2 107330.26 214,660.52
Specification 3.1.1 03230-00-HWSWINST HP 3PAR SAN Storage Solutions- Charleston

and Clarksburg
Commodity Line 2, . ) Each ) 34919.55 69,839.10
Specification 3.1.2 03230-00-SUPP4 HP 3PAR Initial Year Maintenance &
Support
Commodity Line 3, Each 2 0.00 0.00
Specification 3.1.3 03230-00-SUPPINCLD Year 2 Maintenance & Support
Commeodity Line 4, Each 2 0.00 0.00
Specification 3.1.3 03230-00-SUPPINCLD Year 3 Maintenance & Support
Commodity Line 3, Each 2 0.00 0.00
Specification 3.1.3 03230-00-SUPPINCLD Year 4 Maintenance & Support
Total Cost 284.499.62

(Option #1 - (4) Years M&S included)

See Attached Quotation




ATTACHMENT A - Pricing Page (Option #2)

Commodity Line Part Number Description Unit of Quantity Unit Cost Extended Cost
Commodity Line 1, . Each 2 107330.26 214,660.52
Specification 3.1.1 03230-00-HWSWINST HP 3PAR SAN Storage Solutions- Charleston)|
angd Clarksburg
Commodity Line 2, . ] Each 2 14529.24 29,058.48
Specification 3.1.2 135073090NBQ HP 3PAR Initial Year Maintenance &
Support
Commodity Line 3, Each 2 14529.24 29,058.48
Specification 3.1.3 135073090NBQ Year 2 Maintenance & Support
Commodity Line 4, Each 2 14529.24 20,058.48
Specification 3.1.3 135073090NBQ Year 3 Maintenance & Support
Commodity Line 5, Each 2 14529.24 29,058.48
Specification 3.1.3 135073090NBQ Year 4 Maintenance & Support
Total Cost 330,894.44

Maintenance & Support bought annually




E Hewlett Packard
Enterprise

Legal Quotation

Quote Number
SLED-03230-00

Changing the configuration may affect the offer.

The following structured solution, items 0100 and subitems, is offered for sale with a defined
configuration menu and solution adjustment.

"For inquiries regarding this guote please contact; rfg-us-sled@hpe.com

Upon issuing a Purchase Order to Hewlett Packard Enterprise please include the following:
Hewlett Packard Enterprise listed as the Vendor
Bill to & ship to addresses
PO# and valid Hewlett Packard Enterprise quote number
Hewlett Packard Enterprise Purchase Agreement # (if applicable)
Contact name, phone number & e-Mail address
For electronic software include the end user e-Mail Address
Requested delivery date (per SLA requirements) and any special delivery requirements
Tax status
If support is ordered provide the end user’s name and phone number. For upgrades include the serial
number or the support identifier for contract entitlement.

*Prices are exclusive of use, sales value added and other taxes. Should the itemis) being quoted herein be exempt from sales tax
please include the appropriate valid tax exemption certificate referencing Hewlett Packard Enterprise as the vendor.

*If quoted herein, Remarketed Products are fully remanufactured and carry new product warranty. Purchase is subject to
inventory availability at receipt of order. Inventory may not be reserved. Hewlett Packard Enterprise reserves the right to
substitute new components if appropriate, or to cancel orders by notifying the customer if necessary components are
unavailable.

*If quoted herein, Hewlett Packard Enterprise Promotions must be ordered as quoted, no substitutions will be allowed. POs
must be received on or prior to the expiration date of the quote or special promotion whichever comes first.

*If quoted herein, Hewlett Packard Enterprise Consignment/Demo equipment is currently at the location listed on this quote.
Issuing a PO against this formal quotation will imply acceptance and delivery of the Consignment/Demo inventory. The
standard warranty applicable to new equipment will apply. Some demo equipment may contain products that are
remanufactured to be functionally equivalent to new.”

Quote contains special discounts. Unless the customer has another valid agreement with Hewlstt Packard Enterprise, this
quotation is governed by Hewlett Packard Enterprise Customer Terms - Portfolio. A copy of these terms can be found on-line at
http://www8.hp.com/us/en/hpe/hp-information/end-user-agreement/terms.html.

HPE Proprietary for Customer Use Only - Do Not Share

Page

Print Date:  1/6/2016 12:53:46PM



Hewlett Packard
Enterprise

Legal Quotation

Changing the configuration may affect the offer.

The following structured solution, items 0100 and subitems, is offered for sale with a defined
configuration menu and solution adjustment.

Quote Number Page
SLED-03230-00 2

No. | Qty Product Description EDT
2 Opt. YUA HP 3PAR 8200 OS Suite Base Supp
20 Opt. YUB HP 3PAR 8200 OS Suite Drive Supp
2 Opt. YUE HP 3PAR 8200 Replication Suite Base Supp
20 | Opt YUF HP 3PAR 8200 Replication Ste Drive Supp
1100 | 16 | QK734A HP Premier Flex LC/LC OM4 2f 5m Cbl 10
1200 1 HA124M1 HP Technical Installation Startup SVC
2 Opt. 5T7 HPE StoreOnce single n Catalyst Stup SVC
2 Opt. SWE HPE StoreOnce RMC VMw for 3PAR SVC
2 Opt. 55Q HP Startup StoreOnce Backup Syster SVC
2 Opt. 5Y8 HP Startup 3PAR 8K Rpl Ste VC-RC-PP SVC
Grand Total: US$ 284,499.62

HPE Proprietary for Customer Use Only - Do Not Share

Print Date:

1/6/2016 12:53:46PM




¥ Hewlett Packard
Enterprise

Legal Quotation

Changing the configuration may affect the offer.

The following structured solution, items 0100 and subitems, is offered for sale with a defined

configuration menu and solution adjustment.

Quote Number Page
SLED-03230-00 1

No. | Qty Product Description EDT
0100 2 K2Qa6A HP 3PAR StoreServ 8200 2N Fld Int Base 10
0101 [ 4 | H6Z10A HP 3PAR 8000 2-pt 10Gb iSCSI/FCoE Adptr 10
4 Opt. 0D1 Factory integrated 14
0102 20 K2P91A HP 3PAR 8000 3.84TB SAS ¢cMLC SFF SSD 19
20 Opt. 6D1 Factory integrated 19
0103 2 L7B45A HP 3PAR 8200 OS Suite Base LTU 10
2 Opt. 0D1 Factory integrated 14
0104 | 20 | L7B46A HP 3PAR 8200 OS Suite Drive LTU 10
20 Opt. 0D1 Factory integrated 14
0105 2 L7B49A HP 3PAR 8200 Replication Suite Base LTU 10
2 Opt. OD1 Factory integrated 14
0106 20 | L7B50A HP 3PAR 8200 Replication Ste Drive LTU 10
20 Opt. 0D1 Factory integrated 14
0200 1 HA114A1 HP Installation and Startup Service
2 Opt. 5XU HP Startup 3PAR 8200 2N Fld Int Base SVC
0300 2 BB915A HPE StoreOnce 5100 48TB System Unreleased Product
0301 2 BB926A HPE StoreOnce 10GbE Network Card 10
2 Opt. o1 Factory integrated 14
0302 2 BB928A HPE StoreOnce 8Gb Fibre Channel Card 10
2 Opt. 0D1 Factory integrated 14
0303 2 BBG49A HPE StoreOnce 10GbE Netwrk Exp LTU 10
2 Opt. 0D1 Factory integrated 14
0304 2 BBO51A HPE StoreOnce 8Gb Fibre Channel Card LTU 10
2 Opt. 0D1 Factory integrated 14
0400 2 K2R28A HP 3PAR StoreServ SPS Service Processor 10
0500 2 BB8S88AAE HPE BtoreOnce 4500/5100 Catalyst E-LTU 5
0600 2 BD362AAE HP 3PAR StoreServ Mgmt/Core SW E-Media 5
0700 2 BD363AAE HP 3PAR OS Suite Latest E-Media 5
0800 2 BD365AAE HP 3PAR SP SW Latest E-Media 5
G900 2 D4U6G4AAE HP StoreOnce RMC-V 7200/8200 E-LTU 5
1000 1 HIK92A4 HP 4Y 4 hr 24x7 Proactive Care SVC
2 Opt. QBS HPE StoreOnce 4500/5100 Catalyst Supp
2 Opt. U29 HP 50 Rec Mgr StoreServe 7200 SW Supp
6 Opt. WSF HP 3PAR Internal Entitlement Purpose
2 Opt. XDR HPE StoreOnce 5100 48TB Backup Supp
2 Opt. YT8 HP 3PAR StoreServ 8200 2N Base Supp
4 Opt. YIN HP 3PAR 8000 2-pt 10Gb FCoE Adptr Supp
2 Opt. YTQ HP 3PAR StoreServ SPS Srve Proc Supp
20 Opt. YU2 HP 3PAR 8000 3.84TB cMLC SFF SSD Supp

HPE Proprietary for Customer Use Only - Do Not Share

Print Date:

1/6/2016 12:53:46PM




Hewlett Packard
Enterprise
Legal Quotation
To: State of West Virginia ;“;:;g’;;o":z"’ request:
1900 KANAWHA BLVDERM 1
CHARLESTON, WV 25305-0001 HPE Quote it Created Expires
SLED-03230-00 1/5/2016 4/4/2016
Your HPE Sales Contack:
Jamie Rice,
Phone: +1614 3013248
Phone: Fax:
Fax: Email:  jamie.rice@hpe.com
Email: Payment Terms:
Net 30 days from the invoice date, subject to credit approval.
Submit Purchase Order To:
U.S. SLED Order Management,
Phone:
Fax: 1-800-825-2329
Email: US-SLED-ORDERS@hpe.coim
Solution Net Price
Hardware: Uss$ 180,409.12
Software: Us$ 6,433.06
Support: Us$ 69,839.10
Installation: Us$ 27,818.34
Other: US$ 0.00
Sub-Total: US$ 284,499.62
Shipping and Handling: Uss 0.00
Grand Total: Uss 284,499.62
Estimated delivery upon PO receipt (in business days):
Unreleased Product
Delivery Method:
Standard
Delivery Duty Paid
Shipping & Handling and Special Handling Exempt

Print Date: 1/6/2016 12:53:46PM



™, ::;;h;;:# l::’it\rissc»snt ¢ East State of West Virginia
2y ington Stree j
l Pont Offica Eone 87130 Request for Quotation

+§| Charleston, WV 25305-0130 -

Proe Folder: 170041
Doc Description: Addendum #2 - SAN Storage Systems (OT1699)
Proc Type: Central Contract - Fixed Amt

Date Issued Solicltation Closes | Solicitation No Version
2016-01-11 2016-01-19 CRFQ 0210 1SC1600000005 3
13:30:00

BID CLERK
DEPARTMENT QF ADMINISTRATION
PURCHASING DIVISION
2019 WASHINGTON STE
CHARLESTON wv 25305
us

= R =

Vendor Name, Address and Telephone Number:
Hewlett Packard Enterprise Company

3000 Hanover Street

Palo Alto, CA 94304

Representative - David Howerton

Enterprise Account Manager - SLED WV
Phone: (304) 963-2726

FOR INFORMATION CONTACT THE BUYER
Stephanie L Gale

(304) 558-7023
stephanie.|.gale@wv.gov

(
smnaturex@“/ W Feng 47-3298624

DATE 01/18/2016

All offers subject to all terms and conditions contained in this solicitation

Page: 1

FORM 1D : WV-PRC-CRFQ-001



Addendum #2 issued to:

1. Provide attachment for Addendum #1.

End of Addendum #2

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY

QFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304
us us

Line Comm Ln Desc Gty Unit lssue Unit Price Total Price
1 SAN Storage Solutions 2.00000 EA

Comm Code Manufacturer Specificatlon Model #

43210000

Extended Description :
SAN Storage Solutions

R S A S M N I e A

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY

OFFICE OF TECHNOLOGY BLDG §, 10TH FLOOR

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E

CHARLESTON wW\V25305 CHARLESTON WV 25304
us us

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
2 Initial Year Maintenance and Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :

Initial Year Maintenance and Support

Page: 2
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DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1800 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit issus Unit Price Total Price
3 Optional Year 2 Maintenance and
Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 2 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1800 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WVv25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit lssue Unlt Price Total Price
4 Optional Year 3 Maintenance and
Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 3 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit lesue Unit Price Total Price
5 Optional Year 4 Maintenance and
Support

Page: 3




Comm Code Manufacturer Speclfication Model #
81112201
Extended Description :
Optional Year 4 Maintenance and Support
[SGREDULE OF EVENTS o
Line Event Event Date
1 Technical Questions Due 2015-12-30

Page: 4
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Addendum #2 - SAN Storage Syst ems
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ADDITIONAIL TERMS AND CONDITIONS

See attached document(s) for additional Terms and Conditions
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Hewlett Fackard
New Business Quotes Enterprise
Hewlett Packard Enterprise Company
30600 FOOTHILLS BELVD MS 5511

ROSEVILLE CA 95747

BRIAN 1. PRATT

STATE OF WEST VIRGINIA 01/15/2016
DEPARTMENT OF INFORMATION

SERVICES AND COMMUNICATION

1900 Kanawha Blvd E

Charleston WV 25305-0009

Support Account Reference: WV 3PARO1
HPE Reference Number; 46717642

Dear BRIAN J. PRATT:

Enclosed is a Hewlett Packard Enterprise support service quote for your products. Review the services, support
items, coverage dates, addresses, and company contacts for accuracy. Please advise

Hewlett Packard Enterprise of any changes prior to submitting your purchase order or authorization. To order
support services detailed in this package, please return billing authorization by choosing one of the following
convenient options. Subject to HPE Single Order Terms for Support or purchase agreement with Hewlett Packard
Enterprise and if applicable, Exhibit E24,

Option 1: Provide an open-ended purchase order. An open-ended purchase order allows Hewlett Packard Enterprise
to add products to your agrcement as necessary, as well as renew your support from year to year. Cancellation of the
support service agrecment requires a 30-day written notice.

Option 2: Provide a PO for the coverage dates specified in the enclosed referenced proposal.
Your PO must note at least one of the following, along with the support coverage period:
1. Hewlett Packard Enterprise Reference (quote) number(s),

2. Support Account Reference(s) (SAR)

3. Service Agreement ID(s) (SAID)

4. AMP ID(s)

* If there is an approval signature section on your PO then it should be signed/approved before sending to Hewleit
Packard Enterprise. Please indicate if you are taxable or tax exempt. If your organization is Tax Exempt, please send
a copy of your Tax Exemption Certificate with your PO. Include your billing frequency and current invoice-to
address.

Option 3: Sign and return the attached Signature Authorization Form (SAM).
* If you provide authorization via the SAM form (Signature Authorization Method), please insure that all of the
applicable boxes are checked on the form, along with the printed name and signature of the authorizing party.

Note: If the information in Options 1 through 3 is not included in your PO or SAM Form then Hewlett Packard
Enterprise will need to contact you to collect this missing data, which will cause a delay in activating your support
contract(s). Hewlett Packard Enterprise requires these details for audit purposes.

Hewlett Packard Enterprise values your business and looks forward to providing you with continued support. If you
require further assistance, please contact your Contract Administrator at {800) 386-1115 OPT-4-4-2. You can send
your PO or SAM to your Support Services Representative, or FAX it to {(800) 307-0361.

Sincerely,
New Business Quotes
Contract Admin.
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Hawlett Packard
Enterprise

SIGNATURE AUTHORIZATION METHOD (SAM)

The Signature Authorization Method (SAM) may be used to order Hewlett Packard Enterprise (HPE) Support Services ONLY IF A
PURCHASE ORDER IS NOT REQUIRED TO AUTHORIZE SERVICE DELIVERY AND REMIT PAYMENT. This SAM
form, including the quotation(s) and governing terms referenced herein shall be referred to collectively as the "Support Agreement.”

(1) Customer Information:

Company Name Invoice to Address

STATE OF WEST VIRGINIA DEPARTMENT OF IS&C 1900 Kanawha Blvd E
Charleston WV 25305-0009

(2) Contract Information: Unless otherwise notified all quotes under the AMP ID below will be renewed:

[ ]Initial Quote Number:46717642 [ 1¥* AMP ID: 135073090NBQ

Suppert Account Reference: WV 3PARO] Coverage Period: 02/12/2016 - 02/11/2017

**¥The enclosed Support Account Overview dated 01/15/2016 summarizes the quotes contained within the above AMP ID.
This quote bundle is valid until; 02/11/2016

[ ] Check as applicable if your authorization is open-ended.

The following term applies only to open-ended support agreements. This Support Agreement is for the period stated on

Hewlett Packard Enterprisc's quote. It will be extended without modification by consecutive terms of 12 months unless one of the parties
gives written notice in accordance with the underlying business terms prior to the end of the respective 12 months. If modifications of the
Support Agreement are necessary, Hewlett Packard Enterprise will notify Customer in writing 60 days before the modifications are
effective. Customer may terminate this Support Agreement within 30 days from receipt of notice. If Customer does not exercisc this right
of termination, this Support Agreement will be continued to the end of the current term with the modifications, and extended by
conseculive 12-month terms. Re-pricing will occur automatically without further authorization.

(3) REQUIRED- Tax Information:
[] Taxable OR [] Tax Exempt  Exemption # (Attach copy of exemption certificate)

(4) REQUIRED- Billing Frequency: Do not enclose Payment. Please select one of the following:
Flease bill me: [ 1 Pre-Pay up front for the entire coverage term

[ ] Annually

[ ] Quarterly (Total annual amount must exceed $2400)

[ 1 Semi-Annually (Total annual amount must exceed $2400)

[ ] Monthly (Total annual amount must exceed $2400)

[ ] Charge my credit card. Check one: [ [Visa [ ]MasterCard [ JAmerican Express
For your protection, please call your HPE Sales Representative or Contract Admin with the credit card number.
Cardholder Name (Print)
Cardholder's Signature
Credit Card Invoice-To Address

(5) REQUIRED- Service Authorization and Terms and Conditions:

Customer's signature on this form constitutes authorization for Hewlett Packard Enterprise to invoice Customer for the Hewlett Packard
Enterprise support services represented in this Support Agreement. This support agreement will be governed by the following: i) The
purchase agreement currently in effect between Customer and Hewlett Packard Enterprise that includes the delivery of Support Services,
or if none, the Hewlett Packard Enterprise Customer Terms-Support (CTSPO1), the Supplemental Data Sheet (CTDSO01); and ii) any
applicable Transaction Documents thereto.

Authorized Signature and Date

Printed Name, Title and Phone Number

(6) Completed form should be returned to:

Hewlett Packard Enterprise Company

New Business Quotes

8000 FOOTHILLS BLVD MS 5511 TEL:(800) 386-1115 OPT-4-4-2
ROSEVILLE, CA 95747 FAX:(800) 307-0361



- Hewlett Packard
Support Account Overview Enterpris
AMP ID: 135073090NBQ
Special Terms and Conditions No: EANDI-2006
Customer Address: HPE Address:
STATE OF WEST VIRGINIA Hewlett Packard Enterprise Company
DEPARTMENT OF IS&C 8000 FOOTHILLS BLVD MS 5511
1900 Kanawha Blvd E ROSEVILLE CA 95747
Charleston WV 25305-0009
Customer Contact: HPE Contact:
Brian J. Pratt New Business Quotes
Tel: (304) 957-8285 Tel: (800) 386-1115 OPT-4-4-2
Fax; (nfa) Fax: (800) 307-0361
E-mail: Brian.J.Pratt@wv.gov
This quote Is valld untll 02/11/2016
This order is governed by the specific agreement referenced below in the comment section. If none is identified,
then Hewlett Packard Enterprise’s standard termns, as indicated balow for the services you purchased will apply. Either one is the
"Agreement"”. Multi-year support renewals are governed by the Exhibit £24 in addition to the Agreement unless
otherwise specified.
Hewlett Packard Enterprise Standard Terms:
For HPE Software Support terms and datasheets, visit hitps:/fwww.hpe.com/software/suppert_options
For HPE terms for Software-as-a-Service, visit www.hpe.com/docs/customerterms
For all other support terms and datasheets, including information on the format of this document, visit:
www.hpe.com/services/supportdocs2
Your Support Access Options for Service Agreement Customers:
®Manage your service agreement online, visit - https://s360.hpe.com / https://esam.hpe.com
SHPE Support Center - www_hpe.com/support/hpesc
SHPE Software Support Online https://softwaresupport.hpe.com
Please have your Service Agreement D and Product/Serial available to expedite your support expetience.
For Support, please call: 800-633-3600
Support Account Reference Service Coverage Petiod © Description Contract Total/USD
Apreement D From: To
WV 3PARO1 1046 0358 4098  02/12/2016 02/11/2017 Case 5306191609 / CSIF ID DAUS00-99815N 29,058.48
Total Excluding Taxes 29,058.48

Please refer to the payment schedule for prices to be invoiced yearly in advance.

Print Date 91/15/2016

Pagel 1 6




Support Account Overview =

Hawlatt Packard
Enterprise
AMP ID: 135073090NBQ
Customer Address: HPE Address:
STATE OF WEST VIRGINIA Hewlett Packard Enterprise Company
DEPARTMENT OF IS&C 8000 FOOTHILLS BLVD MS 5511
1900 Kanawha Blvd E ROSEVILLE CA 95747
Charleston WV 25305-0009
Support Account Reference Coverage Period Description Contract Total/USD
From To
Snmmary of Charges
Hardware Support 20,980.08
Software Support-Labor 5,298.48
Software Support-Materials 2,779.92
Total Excluding Taxes 29,058.48

Total excludes all taxes. If applicable, taxes will be added at the time of invoicing at the current tax rate.
Total price includes all additions, deletions, warranties, discounts and adjustments if applicable.
Refer to the detail document for any applicable state & local tax

Please refer to the payment schedule for prices to be invoiced yearly in advance.

Print Dats 01/15/2016 Page2 / 6
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Support Account Detail Hewlett Packara
Enterprise
Special Terms and Conditions No: EANDI-2006 Support Account Reference: WV 3PAR01
Your PO Reference:
CCRN Number: 0460358400 HPE Reference No.: 46717642
Equipment Address: Software Update Address;
STATE OF WEST VIRGINIA STATE OF WEST VIRGINIA
DEPARTMENT OF IS&C DEPARTMENT OF 18&C
1900 Kanawha Blvd E 1900 Kanawha Blvd E
Charleston WV 25305-0009 Charleston WV 25305-0009
Hardware Contact: Software Contact:
Brian J. Pratt Brian .J. Pratt
Tel: (304) 957-8285 Tel: (304) 957-8285
Fax: (n/a) Fax: (nfa)

This guote is valid until 02/11/2016
Coverage from: 02/12/2016 to: 02/11/2017

Service Agreement ID: 1046 0358 4098  For Support, please call: 800-633-3600

Product No. Description Sexial No Coverage Period Qty Price/USD
o fiom: to

HIK92AC HP 4 hour 24x7 Proactive Care SVC

*** Hardware Support ***

HPE Hardware Maintenance Onsite Support

Hardware Problem Diagnosis

Onsite Support

Parts and Material provided

4 Hr Onsite Response

24 Hrs Std Office Days

24 hrs, Day 6

24 hrs, Day 7

Holidays Covered

Travel Zone 1

No Usage Limitation

Remote Delivery SVC Advanced

Access to Adv Tech Specialists
K2Q36A HP 3PAR StoreServ 8200 2N Fld Int Base 2 53.46
H6Z10A HP 3PAR 8000 2-pt 10Gb iSCSI/FCoE Adptr 4 27.72
K2P91A HP 3PAR 8000 3.84TB SAS ¢MLC SFF SSD 20 1,346.40
BB915A HPE StoreOnce 5100 48TB System 2 297.00
BBY926A HPE StoreOnce 10GbE Network Card 2 0.00
BB928A HPE StoreOnce 83Gb Fibre Channel Card p 0.00
BB949A HPE StoreOnce 10GbE Netwrk Exp LTU 2 0.00
BB951A HPE StoreOnce 8Gb Fibre Channel Card LTU 2 0.00
K2RZ8A HP 3PAR StoreServ SPS Service Processor 2 23.76
Discounts
Pre Payment HdrDisc% -1% 17.66-

© Page:3t 6
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Hewleit Packard
Special Terms and Conditions No: EANDI-2006 Enterprise
Your PO Reference:
CCRN Number: 0460358400
Product No. Description Serial No Coverage Period Qty PricesUSD
from to
*%* Software Support ***
HPE Software Technical Unlimited Support
SW Technical Support
SW Electronic Support
24 Hrs Std Office Days
24 Hrs Day 6
24 Hrs Day 7
Holidays Covered
Standard Response
Access to Adv Tech Specialists
L7B45A HP 3PAR 8200 OS Suite Base LTU 2 168.30
L7B46A HP 3PAR 8200 OS Suite Drive LTU 20 39.60
L7B49A HP 3PAR 8200 Replication Suite Base LTU 2 79.20
L7B50A HP 3PAR 8200 Replication Ste Drive LTU 20 39.60
BBS83AAE HPE StoreOnce 4500/5100 Catalyst E-LTU 2 63.36
DAUG4AAE HP StoreOnce RMC-V 7200/8200 E-LTU 2 5148
HPE Software Updates SYC
License to Use & SW Updates
HPE Recommended SW Upd Method
HPE Recommended Doc Upd Method
L7B43A HP 3PAR 8200 OS Suite Base LTU 2 §9.10
L7B46A HP 3PAR 8200 OS Syite Drive LTU 20 19.80
L7B4SA HP 3PAR 8200 Replication Suite Base LTU 2 41.58
L7B50A HP 3PAR 3200 Replication Ste Drive LTU 20 15.80
BBSSSAAE HPE StoreOnce 4500/5100 Catalyst E-LTU 2 33.66
BD362AAE HP 3PAR StoreServ Mpmt/Core SW E-Media 2 0.00
BD363AAE HP 3PAR OS Suitc Latest E-Media 2 0.00
BD365AAE HP 3PAR SP SW Latest E-Media 2 0.00
DAUGAAE HP StoreOnce RMC-V 7200/8200 E-LTU 2 27.72
Discounts
Pre Payment HdrDisc% -1% 6.80-

Please refer to the payment schedule for prices to be invoiced yearly in advance.

Ponted oo 017152016

Pagi 4 6




Hewlett Packard
Special Terms and Conditions No: EANDI-2006 Enterprise
Your PO Reference:
CCRN Number: 0460358400
Product No. Description Serial No Coverage Peniond Qty Price/USD
frem: to
Sammary of Charges
Hardware Support 1,748.34
Hardware Support Tax WV 0.00
Software Support-Labor 441,54
Software Support-Labor Tax WV 0.00
Software Support-Materials 231.66
Software Support-Materials Tax WV 0.00
TOTAL INCLUDING TAX 242154
Taxes have been added at current rate, however, tax rates will be those in effect at the time of invoicing.
Total price includes all additions, deletions, warranties, discounts and adjustments if applicable.
Hardware products under warranty
K20Q36A HP 3PAR StoreServ 8200 2N Fid Int Base 02/12/2016  03/13/2019 2
H6Z10A HP 3PAR 8000 2-pt 10Gb iSCSYFCoE Adptr 02/12/2016  03/13/2019 4
K2P914A HP 3PAR 8000 3.84TB SAS ¢MLC SFF SSD 02/12/2016  03/13/2021 20
BB915A HPE StoreOnce 5100 48TB System 02/12/2016 03/13/2017 2
BB926A HPE StoreOnce 10GbE Network Card 02/12/2016 03/13/2017 2
BB92BA HPE StoreOnce 8Gb Fibre Channel Card 02/12/2016  03/13/2017 2
BB949A HPE StoreOnce 10GHE Netwrk Exp LTU 02/12/2016 03/13/2017 2
BBH951A HPE StoreOnce 8Gb Fibre Channel Card LTU 02/12/20i6 03/13/2017 2
K2R2IZA HP 3PAR StoreServ SPS Service Processor 02/12/2016 03/13/2019 2
SW products with pre paid support
BB915A HPE StoreOnce 5100 48TB System 02/12/2016  03/13/2017 2

Please refer to the payment schedule for prices to be invoiced yearly in advance.

Printel oo O1/15/2916

Page: 576




‘Payment Schedule as of 01/15/2016 -

AMP ID: 135073090NBQ

Settlement Period from: From: 02/12/2016 to: 02/11/2017

Support Acconnt Reference 0212/2016
02112017

WV IPARO] 29,058.48
Applicable tax to be added to the invoice.

Print Date 01/15/2016

Page6 / 6

Please refer to the payment schedule for prices to be invoiced yearly in advance. Price in USD.




Hewlett Packard
Enterprise

Hewlett Packard
Enterprise

Hewlett Packard Enterprise Company
3000 Hanover Street
Palo Alto, CA 94304-1185

www.hpe.com

January 18, 2016

Brian J. Pratt

Director

WV OT IS&C

1800 Kanawha Bivd., E.; Bldg. 6, RmB-110
Charleston, WV 25305

Mr. Brian J. Pratt,

The West Virginia Information Services and Communications Agency (herein after WV IS&C) can
improve service levels, optimize storage investments, and reduce the total cost of ownership with
Hewlett Packard Enterprise (HPE) storage consolidation solutions. HPE’s response to the WV
I1S&C's Request for Quotation “SAN Storage Systems” demonstrates the comprehensive features of
HPE storage consolidation solutions and the resulting benefits for WV IS&C.

Hewlett Packard Enterprise’s vision for the future of storage is built on Converged Infrastructure with
HPE CloudSystem solutions, where storage devices of many different types can be pooled and
managed centrally and collectively while preserving the same robustness and features of existing
proprietary storage environments. Converged Infrastructure with HPE CloudSystem solutions
promotes a network-centric approach to storage wherein heterogeneous devices work together
seamlessly in a centrally managed environment. These devices can both scale “up” to higher
capacity, as well as scale “out” to more processing power—without downtime. HPE storage
consolidation solutions, based on Converged Infrastructure with HPE CloudSystem solutions, can
help WV IS&C realize increases in operational efficiency while effectively managing unpredictable
storage demands. WV IS&C can choose from a portfolio of storage products that offer the most
complete, integrated systems to build and manage services across pubic, private, and hybrid
Clouds.

Hewlett Packard Enterprise’s proposed solution offers the WV IS&C significant cost savings,
flexibility for future growth, and a rapid return on IT infrastructure investments. Ultimately, these
benefits enable WV IS&C to achieve its strategic business outcomes: increased operational
efficiency, faster time-to-market, and better asset management.

Hewlett Packard Enterprise appreciates the opportunity to offer a total solution that leverages the
full value of HPE industry-leading storage products with HPE CloudSystem solutions, demonstrated
experience, and worid-class services. The HPE Account Team is fully committed to making WV
1S&C’s SAN Storage System initiative a success by providing exceptional service during all project
phases—from implementation planning to deployment to ongoing support. Hewlett Packard
Enterprise looks forward to presenting its capabilities to the WV IS&C's evaluation team and
discussing how we can work together to implement the proposed solution. If there is any area of this
proposal that requires further clarification or discussion, please contact me at (304) 963-2726 or
David. Howerton@hpe.com.

Dt Moo

David Howerton

HPE SLED Enterprise Account Manager - WV
(304) 963-2726

David.Howerton@hpe.com

Page-1



%\ | 2019 Washington Street East
>4l Post Office Box 50130
§| Charleston, WV 253050130 -

Purchasing Divison State of West Virginia
Request for Quotation

Proc Folder: 170041
Doc Description: SAN Storage Systems (OT1699)
Proc Type: Central Contract - Fixed Amt

Date Issued Solicitation Closes | Solicitation No

Version

2015-12-18 2016-01-14 CRFQ 0210 1SC1600000005
13:30:00

AL RPN s o = = (5

b CLERK
DEPARTMENT OF ADMINISTRATION

PURCHASING DIVISION

2019 WASHINGTON ST E

CHARLESTON wv 25305
us

Vendor Name, Address and Telephone Number:

FOR INFORMATION CONTACT THE BUYER
Stephanie L Gale

(304) 558-7023

stephanie.l.gale@wv.gov

| @vgnature X FEIN #

DATE

All offers subjoct to all terms and conditions contained in this solicitation

Page: 1

FORM ID : WV-PRC-CRFQ-001
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The West Virginia Purchasing Division is soliciting bids on behalf of the West Virginia Office of Technology to establish a contract for the one time

purchase of hardware, software, licensing, and support for a Storage Area Network (SAN) solution.

R

DEPARTMENT OF ADMINISTRATION
OFFICE OF TECHNOLOGY

WV OFFICE OF TECHNOLOGY
BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 SAN Storage Solutions 2.00000 EA
Comm Code Manufacturer Specification Model #
43210000
Extended Description :
SAN Storage Solutions
TN e 0E 2 i e
DEPARTMENT OF ADMINISTRATICN WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit lssue Unit Price Total Price
2 Initial Year Maintenance and Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Initial Year Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV 25305 CHARLESTON WV 25304
us us

Page: 2




Line Comm Ln Desc Unit lssue Unit Price Total Price
3 Optional Year 2 Maintenance and
Support
[Comm Code Manufacturer Speclfication Model #
112201
Extended Description :

Optional Year 2 Maintenance and Support

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG &, 10TH FLOOR
1800 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON Wv25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Unit Issue Unit Price Total Price
4 Optional Year 3 Maintenance and
Support
GComin Code Manufacturer Speclhication Model #
81112201
Extended Description :

Optional Year 3 Maintenance and Support

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY

OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304
Us us

Line Comm Ln Desc Unit lssue Unlt Price Total Price
5 Optional Year 4 Maintenance and

Support

Comm Code Manufacturer Specification Model #

81112201

Extended Description :
Optional Year 4 Maintenance and Support

Lne Event Date

1 Technical Questions Due 2015-12-30



1SC1600000005

Document Phase

Final

Document Description
SAN Storage Systems (OT1699)

Page 4
of 4

ADDITIONAL TERMS AND CONDITIONS

See attached document(s) for additional Terms and Conditions




\

N ;:;:haw::ﬁ I;i:;sogtreet - State of West Virginia
oY ngton ;
) (it Request for Quotation

/.| Charleston, WV 25305-0130 -

Proc Folder: 170041
Doc Description: Addendum #1 - SAN Storage Systems (OT1689)
Proc Type: Central Contract - Fixed Amt

Date Issued Solicitation Closes | Solicitation No

Version

2016-01-08 2016-01-19 CRFQ 0210 1SC1600000005
13:30:00

BID CLE
DEPARTMENT OF ADMINISTRATION

PURCHASING DIVISION

20119 WASHINGTON ST E

CHARLESTON wv 25305
us

— : - ' - -

Vendor Name, Address and Telephone Number:

FOR INFORMATION CONTACT THE BUYER
Stephanie L Gale

{304) 558-7023
stephanie.l.gale@wv.gov

Jnature X FEIN #

DATE

All offers subject to all terms and conditions contained in this solicitation

Page: 1

FORM ID : WV-PRC-CRFQ-001



Addendum #1 issued to:

1. Provide responses to technical questions.
2. To move the bid opening date to 1/19/2016 @ 1:30pm

End of Addendum #1

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 SAN Storage Solutions 2.00000 EA
Comm Code Manufacturer Specification Model #
43210000
Extended Description :
SAN Storage Solutions
L 'r‘.‘*' m . ;-_.__,--‘_
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON Wv25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
2 Initial Year Maintenance and Support
Comm Code Manufacturer Specification Model #
81112201

Extended Description :
Initial Year Maintenance and Support

Page: 2




T

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
00 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Unit Issue Unit Price Total Price
3 Optional Year 2 Maintenance and
Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 2 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON Wv25305 CHARLESTON WV 25304
us us
ne Comm Ln Desc Unit Issue Unit Price Total Price
4 Optional Year 3 Maintenance and
Support
Gomm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 3 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Unkt Issue Unlt Price Total Price
5 Optional Year 4 Maintsnanca and
Support




Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 4 Maintenance and Support
{SCHEDULE OF EVENTS S5 ]
Line Event Event Date
1 Technical Questions Due 2015-12-30

Page: 4



ISC1600000005

Document Phase

Final

Document Description
Addendum #1 - SAN Storage Syst ems
{OT1699)

Page 5
of §

ADDITIONAL TERMS AND CONDITIONS

See attached document(s) for additional Terms and Conditions




Purchasing Divison State of West Virginia

% 5{'_’ .| 2019 Washington Street East ;
ﬂ_‘_ Dot B Request for Quotation

| Charteston, WV 253050130 -

Proc Folder: 170041
Doc Description: Addendum #2 - SAN Storage Systems (OT1699)
Proc Type: Central Contract - Fixed Amt

Date Issued Solicitation Closes | Solicitation No Version
2016-01-11 2016-01-19 CRFQ 0210 1SC1600000005 3
13:30:00

DEPARTMENT OF ADMINISTRATION

PURCHASING DIVISION

2019 WASHINGTON ST E

CHARLESTON wv 25305
us

Vendor Name, Address and Telephone Number:

FOR INFORMATION CONTACT THE BUYER
Stephanie L Gale

{304) 558-7023
stephanie.|.gale@wv.gov

nature X FEIN #

DATE

"All offers subject to all terms and conditions contained In this solicitation

Page: 1

FORM ID : WW-PRC-CRFQ-001




Addendum #2 issued to:
1. Provide attachment for Addendum #1.
End of Addendum #2

= T o T g rten T

DEPARTMENT OF ADMINISTRATION
OFFICE OF TECHNOLOGY

1900 KANAWHA BL.VD E, BLDG 5 10TH FLOOR

WV OFFICE OF TECHNOLOGY
BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304

us us

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 SAN Storage Solutions 2.00000 EA

Comm Code Manufacturer Specification Model #

43210000

Extended Description :
SAN Storage Solutions

7 T EE i ~ 3

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY

OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304

us us

Line Comm Ln Desc Oty Unit Issue Unit Price Total Price
2 Initial Year Maintenance and Support

Comm Code Manufacturer Specification Model #

81112201

Extended Description :

Initial Year Maintenance and Support

Page: 2




= 1P Ty = el
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
J00 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Unit lssue Unit Price Total Price
3 Optional Year 2 Maintenance and

Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :

Optional Year 2 Maintenance and Support

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1800 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
ne Comm Ln Desc Unit lssue Unit Price Total Price
4 Optional Year 3 Maintenance and
Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :

Optional Year 3 Maintenance and Support

DEPARTMENT OF ADMINISTRATION
OFFICE OF TECHNOLOGY

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR

WV OFFICE OF TECHNOLOGY
BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Gomm Ln Desc Unit Issue Unit Price Total Price
5 Optional Year 4 Maintenance and

Support

Page: 3




Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 4 Maintenance and Support
[SCHEDULE. OF EVENTS. _
Line Event Event Date
1 Technical Questions Due 2015-12-30

Page: 4




15C1660000005

Document Phase
Final

Document Description
Addendum #2 - SAN Storage Syst ems
{OT1699)

Page 5
of 5

ADDITIONAL TERMS AND CONDITIONS

See attached document(s) for additional Terms and Conditions




i

Ntrbieia State of West Virginia
il Post Office Box 50130 Request for Quotation

i#8)"}| Charloston, WV 253059130 -

Proc Folder: 170041

Doc Description: Addendum #1 - SAN Storage Systems (OT1699)
Proe Type: Ceniral Contract - Fixed Amt

Dote Iesued Soficitation Closes | Solicitation No Verolon
2015-12-18 2016-01-19 CRFQ 0210 1SC1800000005 2
13:30:00
BID CLERK
| DEPARTMENT OF ADMINISTRATION
PURCHASING DIVISION
2019 WASHINGTON STE
CHARLESTON wv 25305
us
Vendor Nams, Address and Telephone Number:
[FOR INFORMATION CONTACT THE BUYER
Stephanie L Gale
{304) 558-7023
stephanie.l.gale@wv.gov
_anature X FEIN # DATE
AH offers subject to all terms and conditions contained in this solicitation

Page: 1

FORM ID : WV-PRC-CRFQ-001




[ ADDITIONAL INFORMAITON:

Addendum #1 issued to:

1. Provide responses to technical questions.

2. Tc move the bid opening date to 1/19/2016 @ 1:30pm

End of Addendum #1
|INVOICE TO _SHIP YO
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLCCR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Lh Desc Gty Unitlssus Unit Prica Total Price
1 SAN Storage Solutions 2.00000 EA
Comm Code Manufacturer Specification Modal #
43210000
Extendad Description :
SAN Storage Solutions
INVOICE TO | swpTO
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR ' 1900 KANAWHA BLVD E
CHARLESTON WV 25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
2 initial Year Maintenance and Support
Comm Code Manufacturer SpecHication Model #
81112201
Extended Description :

Initial Year Maintenance and Support

Page: 2




[RVEICE 70 SHIPTO.
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
uUs us
Line Comm Ln Desc Unit lssue Unit Price Total Price
3 Optional Year 2 Maintenance and
Suppart
Comm Code Manufacturer Specification Model #
81112201
Extendsd Description :
Optional Year 2 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG §, 10TH FLOOR
1200 KANAWHA BLVD E, BLDG 5 10TH FLGOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
tine Comm Ln Desc Unit lssue Unit Price Total Prica
4 Optional Year 3 Maintenance and
Support
Comm Code Manufacturer Specification Model #
81112201
Extondod. Description :
Optional Year 3 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Gomm Ln Desc Unitlssue Unit Price Total Price
S QOpticnal Year 4 Maintenaence and
Support




Comm Code Manufacturer Specification Model #
81112207
Extended Description :
Optional Year 4 Maintenance and Support
[SCHEDULE OF EVENTS -
Line Event Event Date
1 Technical Questions Due 2015-12-30




SOLICITATION NUMBER: CRFQ ISC1600000005
Addendum Number:

The purpose of this addendum is to modify the solicitation identified as
(“Solicitation™) to reflect the change(s) identified and described below.

Applicable Addendum Category:
|y 1 Modify bid opening date and time
[ | Modify specifications of product or service being sought
[¢| Attachment of vendor questions and responses
[ | Attachment of pre-bid sign-in sheet
[ | Correction of error

[ | Other

Description of Modification to Solicitation:
Addendum #1 issued to:

1. Provide responses to technical questions.
2. To move the bid opening date to 1/19/2016 @ 1:30pm

End of Addendum #1

Additional Documentation: Documentation related to this Addendum (if any) has been
included herewith as Attachment A and is specifically incorporated herein by reference.

Terms and Conditions:

1. All provisions of the Solicitation and other addenda not modified herein shall remain in
full force and effect.

2. Vendor should acknowledge receipt of all addenda issued for this Solicitation by
completing an Addendum Acknowledgment, a copy of which is included herewith.
Failure to acknowledge addenda may resuit in bid disqualification. The addendum
acknowledgement should be submitted with the bid to expedite document processing.

Revised 6/8/2012



CRFQ ISC16-05 SAN Storage System
Vendor Questions and WVOT Responses
1/8/16

Question 1
3.1.1.7 — Must have the ability to enable or disable compression on a per-LUN basis.

Is this a requirement for systems that don’t perform garbage collection at the storage processor
level?

WVOT Response 1: Yes, this is a requirement for all storage systems.

Question 2

3.1.1.12 - Each system must provide a minimum of 4-ports of 8 Gigabit Fibre Channel {FC) connectivity
and be upgradeable to 16 Gigabit FC.

Can the proposed solution have 16Gb FC in a future release if it isn't available today?

WVOT Response: No.

Question 3
3.1.1.13 - Must provide 1 and 10 Gigabit Ethernet connectivity.

Does Ethernet imply that the solution should support both file and block access?

WVOT Response: Yes.

1jPags



ADDENDUM ACKNOWLEDGEMENT FORM

SOLICITATION NO.: iSC1600000005

Instructions: Please acknowledge receipt of all addenda issued with this solicitation by completing this
addendum acknowledgment form. Check the box next to each addendum received and sign below.
Failure to acknowledge addenda may result in bid disqualification.

Acknowledgment: I hereby acknowledge receipt of the following addenda and have made the
necessary revisions to my proposal, plans and/or specification, etc,

Addendum Numbers Received:
(Check the box next to each addendum received)

L Addendum No. 1 [ ] Addendum No. 6
[ mddmdum No.2 [ 1 AddendumNo.7
[ 1 Addendum No.3 [ 1 Addendum No. 8
[ 1 Addendum No.4 [ 1 AddendumNo.9
[ 1 Addendum No.5 [ ] Addendum No. 10

I understand that failure to confirm the receipt of addenda may be cause for rejection of this bid. I
further understand that any verbal representation made or assumed to be made during any oral
discussion held between Vendor’s representatives and any state personnel is not binding. Only the
information issued in writing and added to the specifications by an official addendum is binding.

éé&w/ QE faggzcéé En EZC. 2% 5' & Cﬂﬂﬁqq 4
ompany
D WE

Authorized Signature
0!/// ﬂ; //(

Date

NOTE: This addendum acknowledgement should be submitted with the bid to expedite document processing.
Revised 6/8/2012



LI |
S E % ,33 2019 Washington Street East
L

. §| Charleston, WV 25305-0130 -

3, | Purchasing Divison State of West Vi'rginia
: Past Offics Box 50130 Request for Quotation

Proc Folder: 170041
Doc Description: Addendum #2 - SAN Storage Systems (OT1699)
Proc Type: Cantral Coniract - Fixad Amt

Date Issued Solicitation Closes | Solicitation No

Version

2016-01-11 2016-01-19 CRFQ 0210 iSC1600000005
13:30:00

T

—

BID CLERK
DEPARTMENT OF ADMINISTRATION

PURCHASING DIVISION

2019 WASHINGTON ST E

CHARLESTON wv 25305
us

LVENDOR

Vendor Name, Address and Telaphone Numbier:

FOR INFORMATION CONTACT THE BUYER

Stephanie L. Gale
(304) 558-7023

stephanie.l.gale@wv.gov

Jnature X FEIN #

Al offers subject to all terms and conditions contained In this solicitation

Page : 1

FORM [0 : WWV-PRC-CRFQ-001




[ ADDITIONAL INFORMAITON:

Addendum #2 issued to;
1. Provide attachment for Addendum #1.

End of Addenduim #2

INVOICETO .~ SHIPTO _

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY

OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR

1900 KANAWHA BLVYD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD £

CHARLESTON WV25305 CHARLESTON WV 25304
us us

Lina Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 SAN Storage Solutions 2.00000 EA

Comm Code Manufacturer Specification Model #
43210000

Extended Description :
SAN Storage Solutions
INVOICE TO | SHIP TO

DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY

OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR

1900 KANAWHA BLVD E, BLDG 5 10TH FLOOCR 1900 KANAWHA BLVD E

CHARLESTON WV25305 CHARLESTON WV 25304
us us

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
2 Initial Year Maintenance and Support ~ 0.00000
Comm Code Manufacturer Specification Model #.
81112201
Extended Description :

Initial Year Maintenance and Support

Page: 2




| DEPARTMENT OF ADMINISTRATION WV QFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG &, 10TH FLOOR
1800 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Dasc Qty Unlt lssue Unit Price Total Price
3 Optional Year 2 Maintsrance and 0.0000¢
Support
Cormwn Code Manufacturer Specification Modet #
81112201
Extonded Description :
Optional Year 2 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOCR
1800 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1900 KANAWHA BLVD E
CHARLESTON WV25305 CHARLESTON WV 25304
us us
Line Comm Ln Dese Qty Unit lssue Unit Price Total Price
4 Optional Year 3 Maintenance arxi 0.00000
Support
Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 3 Maintenance and Support
DEPARTMENT OF ADMINISTRATION WV OFFICE OF TECHNOLOGY
OFFICE OF TECHNOLOGY BLDG 5, 10TH FLOOR
1900 KANAWHA BLVD E, BLDG 5 10TH FLOOR 1200 KANAWHA BLVD E
CHARLESTON WV 25305 CHARLESTON WV 25304
us us
Line Comm Ln Desc Qty Unit tssue Unit Price Total Price
5 Optional Year 4 Maintenance and 0.00000
Support




Comm Code Manufacturer Specification Model #
81112201
Extended Description :
Optional Year 4 Maintenance and Support
{8CHEDULE OF EVENTS B
Line Event Event Date
1 Technical Questions Due 2015-12-30




SOLICITATION NUMBER: CRFQ ISC1600000005
Addendum Number:; 2

The purpose of this addendum is to modify the solicitation identified as
(“Solicitation™) to reftect the change(s) identified and described below.

Applicable Addendum Category:
[ | Modify bid opening date and time
[ | Modify specifications of product or service being sought
[ | Attachment of vendor questions and responses
[ | Attachment of pre-bid sign-in sheet
[ | Correction of error

[¢1 Other

Description of Modification to Solicitation:
Addendum #2 issued to:

1. Provide attachment for Addendum #1.
End of Addendum #2

Additional Documentation: Documentation related to this Addendum (if any) has been
included herewith as Attachment A and is specifically incorporated herein by reference.

Terms and Conditions:

1. All provisions of the Solicitation and other addenda not modified herein shall remain in
full force and effect.

2. Vendor should acknowledge receipt of all addenda issued for this Solicitation by
completing an Addendum Acknowledgment, a copy of which is included herewith.
Failure to acknowledge addenda may result in bid disqualification. The addendum
acknowledgement should be submitted with the bid to expedite document processing.

Revised 6/8/2012



ADDENDUM ACKNOWLEDGEMENT FORM
SOLICITATION NOQ.: 1SC1600000005

Instructions: Please acknowledge receipt of all addenda issued with this solicitation by completing this
addendum acknowledgment form. Check the box next to each addendum received and sign below.
Failure to acknowledge addenda may result in bid disqualification.

Acknowledgment: I hereby acknowledge receipt of the following addenda and have made the
necessary revisions to my proposal, plans and/or specification, etc.

Addenduin Numbers Received:
(Check the box next to each addendum received)

[ l/] Addendum No. 1 [ 1 Addendum No.6
[ \/] Addendum No. 2 [ 1 Addendum No.7
[ ] Addendum No.3 [ 1 Addendum No.8
[ 1 Addendum No. 4 [ 1 Addendum No.9
[ ] AddendumNo.5 [ ] Addendum No. 10

[ understand that failure to confirm the receipt of addenda may be cause for rejection of this bid. 1
further understand that any verbal representation made or assumed to be made during any oral
discussion held between Vendor’s representatives and any state personnel is not binding. Only the
information issued in writing and added to the specifications by an official addendum is binding.

tL/&u}/&T Lackard L Mh‘d z é}z;y;g)a/r}

Company

Authorized Signature

Or//s’//ﬁ
77 Dat

&

NOTE: This addendum acknowledgement should be submitted with the bid to expedite document processing.
Revised 6/3/2012



ATTACHMENT A

ricing Page (Option #1)

(Option #1 - (4) Years M&S included)

'~ Cemmodity Line Part Naumber Description ~ Unit of Unit Cost Extended Cost
Number : Mcasure : B :
Commodity Line 1, . Each 2 107330.26 214,660.52
Specification 3.1.1 03230-00-TWSWINST HP 3PAR SAN Storage Solutions- Charleston|
and Clarksburg
Commodity Line 2, . ) Each 2 34919.55 69,839.10
Specification 3.1.2 03230-00-SUPP4 HP 3PAR Initial Year Maintenance &
Support
Commodity Line 3, Each 2 0.00 0.00
Specification 3,1.3 03230-00-SUPPINCLD Year 2 Maintenance & Support
Commodity Line 4, Each 2 0.00 0.00
Specification 3.1.3 03230-00-SUPPINCLD Year 3 Maintenance & Support
Commodity Line 3, Each 2 0.00 0.00
Specification 3.1.3 03230-00-SUPPINCLD Year 4 Maintenance & Support
Total Cost 284,499.62

See Attached Quotation




ATTACHMENT A - ricing Page (Option #2)

: * Part Number , Description Unit of W Quantity Unit Cost Extended Cost
Commodity Line 1, . Each 2 107330.26 214,660.52
Specification 3.1.1 03230-00-HWSWINST HP 3PAR SAN Storage Solutions- Charleston
and Clarksburg
Commeodity Line 2, . ] Each 2 14529.24 29,058.48
Specification 3.1.2 135073090NBQ HP 3PAR Initial Year Maintenance &
Support

Commodity Line 3, Each 2 14529.24 29,058.48
Specification 3.1.3 135073090NBQ Year 2 Maintenance & Support

Commodity Line 4, Each 2 14529.24 29,058.48
Specification 3.1.3 135073090NBQ Year 3 Maintenance & Support

Commodity Line 5, Each 2 14529.24 29,058.48
Specification 3.1.3 135073090NBQ Year 4 Maintenance & Support

Total Cost 330,894.44

Maintenance & Support bought annually




m Hewlett Packard
Enterprise

Legal Quotation
To:  State of West Virginta Iy toyourraquet:
1900 KANAWHABLVDERM 1 X
CHARLESTON, WV 25305-0001 HPE Quote # Created Explres
SLED-03230-00 17512016 4/4/2016
Your HPE Sales Contact:
Jamie Rice,
Phone: +16143013248
Phone: Fax:
Fax: Email: Jamle.rice@hpe.com
Email: Payment Terms:
Net 30 days frem the invoice date, subject to credit approval.
Submit Purchase Order To:
11.S. SLED Order Management,
Phone:
Fax: 1-800-825-2329
Email: US-SLED-ORDERS@hpe.com
Solution Net Price
Hardware: Uss 180,409.12
Software: Us$ 6,433.06
Support; Us$ 69,839.10
Installation: Uss$ 27,818.34
Other: USs$ 0.00
Sub-Total: USs$ 284,499.62
Shipping and Handling;: uss 0.00
Grand Total: USss 284,499.62
Estimated delivery upon PO receipt (In business days):
Unreleased Product
Delivery Method:
Standard
Delivery Duty Paid
Shipping & Handling and Special Handling Exempt

Print Date: 1/6/2016 12:53:46PM



Hewlett Packard
Enterprise

Legal Quotation

Changing the configuration may affect the offer.

The following structured solution, items 0100 and subitems, is offered for sale with a defined

configuration menu and solution adjustment.

Quote Number Page
SLED-03230-00 1

No. | Qty Product Description EDT
0100 2 K2Q36A HP 3PAR StoreServ 8200 2N Fld Int Base 10
0101 | 4 | H6Z10A HP 3PAR 8000 2-pt 10Gb iSCSI/FCoE Adptr 10
4 Opt. oD1 Factory integrated 14
0102 20 K2P91A HP 3PAR 8000 3.84TB SAS cMLC SFF SSD 19
20 Cpt. 0D1 Factory integrated 19
0103 2 L7B45A HP 3PAR 8200 OS Suite Base LTU 10
2 Opt. 0D1 Factory integrated 14
0104 20 L7B46A HP 3PAR 8200 OS Suite Drive LTU 10
20 Opt. 0D1 Factory integrated 14
0105 2 L7B49A HP 3PAR 8200 Replication Suite Base LTU 10
2 Opt. 0D1 Factory integrated 14
0106 | 20 | L7B50A HP 3PAR 8200 Replication Ste Drive LTU 10
20 Opt. 0D1 Factory integrated 14
0200 1 HA114A1 HP Installation and Startup Service
2 Opt. 5XU HP Startup 3PAR 8200 2N Fld Int Base SVC
0300 2 BB915A HPE StoreOnce 5100 48TB Systern Unreleased Product
0301 2 BB926A HPE StoreOnce 10GbE Network Card 10
2 Opt. o1 Factory integrated 14
0302 2 BB928A HPE StoreOnce 8Gb Fibre Channel Card 10
2 Opt. 0D1 Factory integrated 14
0303 2 BB949A HPE StoreOnce 10GbE Netwrk Exp LTU 10
2 Opt. 0D1 Factory integrated 14
0304 2 BB951A HPE StoreOnce 8Gb Fibre Channel Card LTU 10
2 Opt. 0D1 Factory integrated i4
0400 2 K2R28A HP 3PAR StoreServ SPS Service Processor 10
0500 | 2 | BBBS8BAAE HPE StoreOnce 4500/5100 Catalyst E-LTU 5
0600 2 BD362AAE HP 3PAR StoreServ Mgmt/Core SW E-Media 5
0700 2 BD363AAE HP 3PAR OS Suite Latest E-Media 5
0800 2 BD365AAE HP 3PAR SP SW Latest E-Media 5
0900 2 D4UG4AAE HP StoreOnee RMC-V 7200/8200 E-LTU ]
1000 1 H1K92A4 HP 4Y 4 hr 24x7 Proactive Care SVC
2 Opt. QBS HPE StoreOnce 4500/5100 Catalyst Supp
2 Opt. U29 HP SO Rec Mgr StoreServe 7200 SW Supp
6 Opt. WSF HP 3PAR Internal Entitlement Purpose
2 Opt. XDR HPE StoreOnce 5100 48TB Backup Supp
2 Opt. YTS HP 3PAR StoreServ 8200 2N Base Supp
4 Opt. YIN HP 3PAR 8000 2-pt 10Gb FCoE Adptr Supp
2 Opt. YT HP 3PAR StoreServ SPS Srvc Proc Supp
20 Opt. YU2 HP 3PAR 8000 3.84TB ¢cMLC SFF SSD Supp

HPE Proprietary for Customer Use Only - Do Not Share

Print Date: 1/6/2016 12:53:46PM




m Hewlett Packard
Enterprise

Legal Quotation

Changing the configuration may affect the offer.

The following structured solution, iterns 0100 and subitems, is offered for sale with a defined
configuration menu and solution adjustment.

Quote Number Page
SLED-03230-00 2

No. | Qty Product Description EDT
2 Opt. YUA HP 3PAR 8200 OS Suite Base Supp
20 Opt. YUB HP 3PAR 8200 OS Suite Drive Supp
2 Opt. YUE HP 3PAR 8200 Replication Suaite Base Supp
20 Opt. YUF HP 3PAR 8200 Replication Ste Drive Supp
1100 | 16 | QK734A HP Premier Flex LC/LC OM4 2f 5m Cbl 10
1200 1 HA124A1 HP Technical Installation Startup SVC
2 Opt. 5T7 HPE StoreOnce single n Catalyst Stup SVC
2 Opt. 5SWE HPE StoreOnce RMC VMw for 3PAR SVC
2 Opt. 55Q HP Startup StoreOnce Backup System SVC
2 Opt. 5Y8 HP Startup 3PAR 8K Rp! Ste VC-RC-PP SVC
Grand Total: US$ 284,499.62

HPE Proprietary for Customer Use Only - Do Not Share

Print Date: 1/6/2016 12:53:46FM




Hewlett Packard
Enterprise

Legal Quotation

Quote Number
SLED-03230-00

Changing the configuration may affect the offer.

The following structured solution, items 0100 and subitems, is offered for sale with a defined
configuration menu and solution adjustment.

"For inquiries regarding this quote please contact: rfg-us-sled@hpe.com

Upon issuing a Purchase Order to Hewlett Packard Enterprise please include the following:
Hewlett Packard Enterprise listed as the Vendor
Bill to & ship to addresses
PO# and valid Hewlett Packard Enterprise quote number
Hewlett Packard Enterprise Purchase Agreement # (if applicable)
Contact name, phone number & e-Mail address
For electronic software include the end user e-Mail Address
Requested delivery date (per SLA requirements) and any special delivery requirements
Tax status
If support is ordered provide the end user’s name and phone number. For upgrades include the serial
number or the support identifier for contract entitlement.

*Prices are exclusive of use, sales value added and other taxes. Should the item(s) being quoted herein be exempt from sales tax
please include the appropriate valid tax exemption certificate referencing Hewlett Packard Enterprise as the vendor.

*Tf quoted herein, Remarketed Products are fully remanufactured and carry new product warranty. Purchase is subject to
inventory availability at receipt of order. Inventory may not be reserved. Hewlett Packard Enterprise reserves the right to
substitute new components if appropriate, or to cancel orders by notifying the customer if necessary components are
unavailable.

*If quoted herein, Hewlett Packard Enterprise Promotions must be ordered as quoted, no substitutions will be allowed. POs
must be received on or prior to the expiration date of the quote or special promotion whichever comes first.

*1f quoted herein, Hewlett Packard Enterprise Consignment/Demo equipment is currently at the location listed on this quote.
Issuing a PO against this formal quotation will imply acceptance and delivery of the Consignment/Demo inventory. The
standard warranty applicable to new equipment will apply. Some demo equipment may contain products that are
remanufactured to be functionally equivalent to new.”

Quote contains special discounts. Unless the customer has another valid agreement with Hewlett Packard Enterprise, this
quotation is governed by Hewlett Packard Enterprise Customer Terms - Portfolio. A copy of these terms can be found on-line at
http:/ /www8.hp.com/us/en/hpe/hp-information/end-user-agreement/terms.himl.

HPE Proprietary for Customer Use Only - Do Not Share

Page

Print Date: 1/6/2016 12:53:46PM



- Hewlett Packard
Support Account Overview Enterprise
AMP ID: 135073090NBQ
Special Terms and Conditions No: EANDI-2006
Customer Address: HPE Address:
STATE OF WEST VIRGINIA Hewlett Packard Enterprise Company
DEPARTMENT OF IS&C 8000 FOOTHILLS BLVD MS 5511
1900 Kanawha Blvd E ROSEVILLE CA 95747
Charleston WV 25305-0009
Customer Contact: HPE Contact:
Brian J. Pratt New Business Quotes
Tel: (304) 957-8285 Tek: (800} 386-1115 OFT-4-4-2
Fax: (n/a) Fax: (800) 307-0361
E-mail: Brian.J.Pratt@wv.gov
This quote ls valld until 02/11/2016
This order is governed by the specific agreement referenced below in the comment section. If nore is identified,
then Hewlett Packard Enterprise’s standard terms, as indicated below for the services you purchased will apply. Either one is the
"Agreement". Multi-year support renewals are governed by the Exhibit E24 in addition to the Agreement unless
otherwise specified.
Hewlett Packard Enterprise Standard Terms:
For HPE Software Support terms and datasheets, visit https2/www.hpe.com/software/support_options
For HPE terms for Softwarc-as-a-Service, visit www.hpe.com/doca/customerterms
“or all ather support terms and datasheets, including nformation on the format of this document, visit:
+ww.hpe.com/services/supportdocs2
Your Support Access Options for Service Agreement Customers:
#Manage your service agreement online, visit - htips://s360_hpe.com / hitps://esam. hpe.com
eHPE Support Center - www.hpe.com/support/hpesc
SHPE Software Support Online https://softwaresupport.hpe.com
Please have your Service Agreement ID and Product/Serial available to expedite your support experience.
Far Support, please call: 800-633-3600
Suppart Account Reference Service Coverage Period Description Coniract Total/USD
Agreement ID From: Te
WV 3PARO] 1046 0358 4098 02/12/2016 02/11/2017 Case 5306191609 / CSIF ID DAUS00-99815N 29,058.48
Total Excluding Taxes 29,058.48

Please refer to the payment schedule for prices to be invoiced yearly in advance.

frmi Date 0171512016

Pagul 1§




Support Account Overview —

Hewlett Packard
Enterprise
AMP 1ID: 135073090NBQ
Customer Address: HPE Address:
STATE OF WEST VIRGINIA Hewlett Packard Enterprise Company
DEPARTMENT OF 1S&C 8000 FOOTHILLS BLVD MS 5511
1900 Kanawha Blvd E ROSEVILLE CA 95747
Charleston WV 25305-0009
Support Account Refezence Coverage Penod Description Coentract Total/USD
From: To
Summary of Charges
Hardware Support 20,980.08
Sofiware Support-Labor 5,298.48
Software Support-Materials 2,776.92
Total Excluding Taxes 29,058.48

Total excludes all taxes. If applicable, taxes will be added at the time of invoicing at the current tax rate.
Total price includes all additions, deletions, warranties, discounts and adjustments if applicable.
Refer to the detail document for any applicable state & local tax

Please refer to the payment schedule for prices to be invoiced yearly in advance.

Prnt Dats 01/15/2016 Page2 / 6




—

Support Account Detail Hewlett Packard
Enterprise
Special Terms and Conditions No: EANDI-2006 Support Account Reference: WV 3PAR0O1
Your PO Reference:
CCRN Number: 0460358400 HPE Reference No.: 46717642
Equipment Address: Software Update Address:
STATE OF WEST VIRGINIA STATE OF WEST VIRGINIA
DEPARTMENT OF 1S&C DEPARTMENT OF IS&C
1900 Kanawha Blvd E 1900 Kanawha Blvd E
Charleston WV 25305-0009 Charleston WV 25305-0009
Hardware Contact: Software Contact:
Brian J. Pratt Brian J. Pratt
Tel: (304) 857-8285 Tel: (304) 957-8285
Fax: (n/a) Fax: (n/a)

This quote is valid until 02/11/2016
Coverage from: 02/12/2016 to: 02/11/2017

Service Agreement ID: 1046 0358 4093  ¥or Support, please call: 800-633-3600

Produot No. Description Serral No Coverage Period Qty Price/USD
from to

HIKR2AC HP 4 hour 24x7 Preactive Care SVC

v Hardware Support **

HPE Hardware Maintenance Onsite Support

Hardware Problem Diagnosis

Onsite Support

Parts and Material provided

4 Hr Onsite Response

24 Hrs Std Office Days

24 heg, Day 6

24 hrs, Day 7

Holidays Covered

Travel Zone 1

No Usage Limitation

Remote Delivery 8VC Advanced

Access to Adv Tech Specialists
K2Q36A HP 3PAR StoreServ 8200 2N Fld Int Base 2 5346
H6Z10A HP 3PAR 8000 2-pt 10Gb iSCSI/FCoE Adptr 4 2772
K2P91A HP 3PAR 8000 3.84TB SAS cMLC SFF 55D 20 1,346.40
BB915A HPE StoreOnce 5100 48TB System 2 297.00
BB926A HPE StoreOnce 10GHE Network Card 2 (.00
BB928A HPE StorcOnee 8Gb Fibre Channel Car y: 0.00
BB949A HPE StoreOnce 10GbE Netwrk Exp LTU 2 0.00
BBY951A HPE StoreOnce 8Gb Fibre Channel Card 1.TU 2 0.00
K2R28A HP 3PAR StoreServ SPS Service Processor 2 23.76
Discounts
Pre Payment HdrDisc% -1% 17.66-

ERASE TCIE C .
Prnsed on: 017152016 Page 346




—

Hewlett Packard
Special Terms and Conditions No: EANDI-2006 Erterprise
Your PO Reference:
CCRN Number: 0460358400
Product No. Description Senal No Coverage Period Qy Price/USD
trom to
ok Software Support ***
HPE Software Technical Unlimited Support
SW Technical Support
SW Electronic Support
24 Hrs Std Office Days
24 Hrs Day 6
24 Hrs Day 7
Holidays Covered
Standard Response
Access to Adv Tech Specialists
L7B45A HP 3PAR 8200 OS Suite Base LTU 2 16830
L7B46A HP 3PAR 8200 OS Suite Drive LTU 20 33.60
L7B49A HP 3PAR 8200 Replication Suite Base LTU 2 79.20
L7BS0A HP 3PAR 8200 Replication Ste Drive LTU 20 3%.60
BBBSBAAE HPE StoreOnce 4500/5100 Catalyst E-LTU 2 63.36
D4UG4AAE HP StoreOnce RMC-V 7200/8200 E-LTU 2 51.48
HPE Software Updates SVC
License to Use & SW Updates
HPE Recommended SW Upd Method
HPE Recommended Doc Upd Methad
L7B45A HP 3PAR 8200 OS Suite Base LTU 2 89.10
L7B46A HP 3PAR 8200 OS Suite Drive LTU 20 19.80
L7B45A HP 3PAR 8200 Replication Suite Base LTU 2 41.58
L7B50A HP 3PAR 8200 Replication Ste Drive LTU 20 19.80
BBB8SAAE HPE StoreOnce 4500/5100 Catalyst E-LTU 2 33.66
BD362AAE HP 3PAR StoreServ Mgmt/Core SW E-Media 2 0.00
BD363AAE HP 3PAR OS Suite Latest E-Media 2 0.00
BD365AAE HP 3PAR SP SW Latest E-Media 2 0.00
D4UGAAAE HP StoreOnce RMC-V 7200/8200 E-LTU 2 27.72
Discounts
Pre Payment HdrDisc% -1% 6.80-

Please refer to the payment schedule for prices to be invoiced yearly in advance.

Printed on- 01152016

Page 4/ 6




Hewlett Packard
Special Terms and Conditions No: EANDI-2006 Ererprise
Your PO Reference:
CCRN Number: 0460358400
Product No Description Senal No Coverage Period ' Qty Price/USD
from: to:
Summary of Charges
Hardware Support 1,748.34
Hardware Support Tax WV 0.00
Software Support-Labor 441.54
Software Support-Labor Tax WV 0.00
Software Support-Materials 231.66
Software Support-Materials Tax WV 0.00
TOTAL INCLUDING TAX 2,421.54

Taxes have been added at current rate, however, tax rates will be those in effect at the time of invoicing.
Total price includes all additions, deletions, warranties, discounts and adjustments if applicable.

Hardware products under warranty

K2Q36A HP 3PAR StoreServ 8200 2N Fld Int Base 02/12/2016  03/13/2019 2
H6Z10A HP 3PAR 8000 2-pt 10Gb iSCSIFCoE Adptr 02/12/2016 03/13/2019 4
K2ZP91A HP 3PAR 8000 3.84TB SAS ¢MLC SFF SSD 02/12/2016 03/13/2021 20
BB915A HPE StoreOnce 5100 48TB System 02/12/2016 03/13/2017 2
BB926A HPE StoreOnce 10GbE Network Card 02/12/2016  03/13/2017 2
BB928A HPE StoreOnce 8Gb Fibre Channel Card 02/12/2016  03/13/2017 2
BBS49A HPE StoreOnce 10GbE Netwrk Exp LTU 02/12/2016 03/13/2017 2
BB951A HPE StoreOnce 8Gb Fibre Channel Card LTU 02/12/2016  03/13/2017 2
K2R23A HP 3PAR StoreServ SPS Service Processor 02/12/2016 03/13/2019 2
SW products with pre paid support

BBY915A HPE StoreOnee 5100 48TB System 02/12/2016  03/13/2017 2

Please refer to the pavment schedule for prices to be invoiced yearly in advance.

Printed om: O1/15/2040

Page: 51 6




Payment Schedule as of 01/15/2016 -

AMP ID: 135073090NBQ

Settlement Period from: From: 02/12/2016 to: 02/11/2017

Support Acconnt Reference 02122016
02/11:2017

WV 3PARD] 2905848
Applicable tax to be added to the invoice.

Print Date 01/15/2016

Page6 / 6

Please refer to the payment schedule for prices to be invoiced yearly in advance. Price in USD,




Hawlett Packard
New Business Quotes Enterprise
Hewlett Packard Enterprise Company
8000 FOOTHILLS BLVD MS 5511

ROSEVILLE CA 95747

BRIAN J. PRATT

STATE OF WEST VIRGINIA 01/15/2016
DEPARTMENT OF INFORMATION

SERVICES AND COMMUNICATION

1900 Kanawha Blvd E

Charleston WV 25305-0009

Support Acconnt Reference: WV 3PAROI
HPE Reference Number: 46717642

Dear BRIAN J. PRATT:

Enclosed is a Hewlett Packard Enterprise support service quote for your products. Review the services, support
items, coverage dates, addresses, and company contacts for accuracy. Please advise

Hewlett Packard Enterprise of any changes prior to submitting your purchase order or autherization. To order
support services detailed in this package, please return billing authorization by choosing one of the following
convenient options. Subject to HPE Single Order Terms for Support or purchase agreement with Hewlett Packard
Enterprise and if applicable, Exhibit E24.

Option 1: Provide an open-ended purchase order. An open-ended purchase order allows Hewlett Packard Enterprise
to add products to your agreement as necessary, as well as renew your support from year to year. Cancellation of the
support service agreement requires a 30-day written notice,

Option 2: Provide a PO for the coverage dates specified in the enclosed referenced proposal.
Your PO must note at least one of the following, along with the support coverage period:
1. Hewlett Packard Enterprise Reference (quote) number(s),

2. Support Account Reference(s) (SAR)

3. Service Agreement ID(s) (SAID)

4. AMP ID(s)

* If there is an approval signature section on your PO then it should be signed/approved before sending to Hewlett
Packard Enterprise. Please indicate if you are taxable or tax exempt. If your organization is Tax Exempt, please send
a copy of your Tax Exemption Certificate with your PO. Include your billing frequency and current invoice-to
address.

Option 3; Sign and return the attached Signature Authorization Form (SAM).
* If you provide authorization via the SAM form (Signature Authorization Method), please insure that all of the
applicable boxes are checked on the form, along with the printed name and signature of the authorizing party.

Note: If the information in Options 1 through 3 is not included in your PO or SAM Form then Hewlett Packard
Enterprise will need to contact you to collect this missing data, which will cause a delay in activating your support
contract(s). Hewlett Packard Enterprise requires these details for audit purposes.

Hewlett Packard Enterprise values your business and looks forward to providing you with continued support. If you
require further assistance, please contact your Contract Administrator at (800) 386-1115 OPT-4-4-2. You can send
your PO or SAM to your Support Services Representative, or FAX it to (800) 307-0361.

Sincerely,
New Business Quotes
Contract Admin.



—

Hewlett Packard
Enterprise

SIGNATURE AUTHORIZATION METHOD (SAM)
The Signature Authorization Method (SAM) may be used to order Hewlett Packard Enterprise (HPE) Support Services ONLY IF A
PURCHASE ORDER IS NOT REQUIRED TO AUTHORIZE SERVICE DELIVERY AND REMIT PAYMENT. This SAM
form, including the quotation(s) and governing terms referenced herein shall be referred to collectively as the "Support Agreement.”

(1) Customer Information:

Cempany Name Invoice to Address
STATE OF WEST VIRGINIA DEPARTMENT OF IS&C 1900 Kanawha Blvd E
Charleston WV 25305-0009
(2) Contract Information; Unless otherwise notified all quotes under the AMP ID below will be renewed:
[ ]Initial Quote Number:46717642 [ 1¥* AMP ID: 135073090NBQ
Support Account Reference: WV 3PARO1 Coverage Period: 02/12/2016 - 02/11/2017

***The enclosed Support Account Qverview dated 01/15/2016 summarizes the quotes contained within the above AMP ID.

This quote bundle is valid until: 02/11/2016

[ ] Check as applicable if your authorization is open-ended.

The following term applies only to open-ended support agreements. This Support Agreement is for the period stated on

Hewlett Packard Enterprise's quote. It will be extended without modification by consecutive terms of 12 months unless one of the parties
gives written notice in accordance with the underlying business terms prior to the end of the respective 12 months. If modifications of the
Support Agreement are necessary, Hewlett Packard Enterprise will notify Customer in writing 60 days before the modifications are
effective. Customer may terminate this Support Agreement within 30 days from receipt of notice. If Customer does not exercise this right
of termination, this Support Agreement will be continued to the end of the current term with the modifications, and extended by
consccutive 12-month terms. Re-pricing will occur automatically without further authorization.

{3) REQUIRED- Tax Information:
{] Taxable OR [} Tax Exempt  Exemption# (Attach copy of exemption certificate)

{4) REQUIRED- Billing Frequency: Do not enclose Payment. Please select one of the following:
Please bill me: [ ] Pre-Pay up front for the entire coverage term

[ ] Annually

[ ] Quarterly (Total annual amount must exceed $2400)

[ ] Semi-Annually {Total annual amount must exceed $2400)

[ 1 Monthly (Total annual amount must exceed $2400)

[ ] Charge my credit card. Check one: [ [Visa [ ]MasterCard [ JAmerican Express
For your protection, please call your HPE Sales Representative or Contract Admin with the credit card number.
Cardholder Name (Print)
Cardholder's Signature
Credit Card Invoice-To Address

(5) REQUIRED- Service Authorization and Terms and Conditions:

Customer's signature on this form constitutes authorization for Hewlett Packard Enterprise to invoice Customer for the Hewlett Packard
Enterprise support services represented in this Support Agreement. This support agreement will be governed by the following: i) The
purchase agreement currently in effect between Customer and Hewlett Packard Enterprise that includes the delivery of Support Services,
or if none, the Hewlett Packard Enterprise Customer Terms-Support (CTSPO1), the Supplemental Data Sheet (CTDS01); and ii) any
applicable Transaction Documents thereto.

Authorized Signature and Date

Printed Name, Title and Phone Number

(6) Completed form should be returned to:

Hewlett Packard Enterprise Company

New Business Quotes

8000 FOOTHILLS BLVD MS 5511 TEL:(800) 386-1115 OPT-4-4-2
ROSEVILLE, CA 95747 FAX:(800) 307-0361



RFQNo. L .SC /£ 00000005

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

MANDATE: Under W. Va. Code §5A-3-10a, no contract or renewal of any contract may be awarded by the state or any
of its political subdivisions to any vendor or prospective vendor when the vendor or prospective vendor or a related party
to the vendor or prospective vendor is a debtor and: {1) the debt owed is an amount greater than one thousand dollars in
the aggregate; or (2) the debtor is in employer default.

EXCEPTION: The prohibition listed above does not apply where a vendor has contested any tax administered pursuant to
chapter eleven of the W. Va. Code, workers' compensation premium, permit fee or environmental fee or assessment and
the maiter has nut become final or where the vendor has entered into a payment plan or agreement and the vendor is not
in default of any of the provisions of such plan or agreement.

DEFINITIONS:

“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any of its
political subdivisions because of a judgment, fine, permit violation, license assessment, defaulted workers'
compensation premium, penalty or other assessment presently delinquent or due and required to be paid to the state
or any of its political subdivisions, including any interest or additional penalties accrued thereon.

“Employer default” means having an outstanding batance or liability to the old fund or to the uninsured employers'
fund or being in policy default, as defined in W. Va. Code § 23-2¢-2, failure to maintain mandatory workers'
compensation coverage, or failure io fully meet its obligations as a workers' compensation self-insured employer. An
employer is not in employer default if it has entered into a repayment agreement with the Insurance Commissioner
and remains in compliance with the obligations under the repayment agreement,

“Related party” means a parly, whether an individual, corporation, partnership, association, limited liability company
or any other form or business association or other entity whatscever, related to any vendor by blood, marriage,
ownership or contract through which the party has a relationship of ownership or other interest with the vendor so that
the party will actually or by effect receive or control a portion of the benefit, profit or other consideration from
performance of a vendor contract with the party receiving an amount that meets or exceed five percent of the total
contract amount.

AFFIRMATION: By signing this form, the vendor’s authorized signer affirms and acknowledges under penalty of
law for false swearing (W. Va. Code §61-5-3) that neither vendor nor any related party owe a debt as defined
above and that neither vendor nor any related party are in smployer default as defined above, unless the dabt or
employer default is permitted under the exception above.

WITNESS THE FOLLOWING SIGNATURE:

He

Vendor's Name:

af
Authorized Signature: Date: O/ ’/ / 5‘/ /6

State

County of
Taken, subscribed, and sworn to before me this B_‘u'day of 20f o
My Commission expira@wl L‘r"’L’
\
AFFIX SEAL HERE NOTARY PUBLI

Purchasing Affidavit (Revised (7/01/2012)



Rev. 04/14 State of West Virginia
VENDOR PREFERENCE CERTIFICATE

Certification and appfication* Is hereby made for Praforence in acoordance with West Virginia Code, §5A-3-37. {Does not apply o
consfruction contracis). West Virginia Code, §5A-3-37, provides an opporiunity for qualifying vendors to request (at the time of bid)
preference for thelr residency status. Such preference Is an evaluation method only and will be applied only to the cost bid in
accordance with the West Virginia Code. This certificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Vendor Preference, if applicable.

1. Appifcation ls made for 2.5% vendor preference for the reason checked:
Bidder Is an individual resident vendor and hes reskded continuously in West Virginia for four (4) years immediately preced-
ing the date of this certification; or;
Bidder Is a partnership, association or corporation residertt vendor and has maintained its headquarters or principal place of
business continuously In West Virginia for four (4) years immediately preceding the date of this certification; or 80% of the
ownarship interest of Bidder is held by another individual, partnership, assocfation or corporation resident vendorwho has
maintained its headquarters or principal place of business continucusly in West Virginia for four (4} years immediately
preceding the date of this cerification; o,

-~ Bladerls a nonresident vendorwhich hae an affiiate or subsidiary which employs a minimum of one hundred stats residents
and which has maintained its headiquarters or principal place of business within West Virginia contihuously for the four {4)
years immediately preceding the date of this ceriffication; or,

Application is made for 2.5% vendor prefersnce for the reason checked:

Bldder is a resident vendor who certifies that, during the iife of the contract, on average at lsast 75% of the employaes
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

3. Application Is made for 2.5% vendor preference for the reason checitad:

Bidder Is a nonresident vendor employing a minimum of one hundred state residentz or is a nonresident vendor with an
gffillate or subsldiary which malntains its headquarters or principal place of business within Waest Virginla employing a
minimum of one hundred state residents who certifies that, during the life of tha contract, on average at least 75% of the
employees or Bidder’s aitfliate’s or subsidiary's employess are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid: or,

4, Application [s made for 5% venclor preference for the reason checked:
Bidder meets either the requirement of both subdivisions (1) and (2) or subgivision (1) and (3) as stated above; or,

5. Application |s made for 3.5% vendor praference who Is a veteran for the reason checked:
Bidder Is an individual resident vendor who is & veteran of the United States armed forces, the reserves or the Nasional Gieard
and has resided in West Virginla continuously for the four years Immediately precading the date on which the bid
submitied; or,

6. Application Is made for 3.5% wendor preference who Is a veteran for the reason checked:
Bidder is a resident vendor who is a veteran of the United States armed forcas, the reserves or the National Guard, if, for
purposes of producing or distiibuting the commodities or completing the project which Is the subject of the vendor's bid and
cantinuously over the entire term of the project, on average at least seventy-five percent of the vendor's employees are
residents of Weet Virginia who have resided in the atate continuously forthe two immediately precading years.

7. Application 1s made for preferance as a non-resldent small, women- and minority-owned business, in accor-
dance with West Virginia Code §5A-3-58 and West Virginia Code of State Rules.
Bidder has been or expects to be approved prior to cantract award by the Purchasing Division as a certified small, women-
and minority-ownedbusiness.

Bidder understands if the Secretary of Revenus determines that a Bidder receiving preference has falled to continue to meet the
requirementa for such preference, the Secretary may order the Director of Purchaging to: {a) reject the bid; or {b) aesess a penally
egalnst such Bidder in an amount not to excead 5% of the bid amount and that such penalty will be paid to the contracting agency
or deducted frem any unpaid balance on the contract or purchase order.

By submission of this cerfificate, Bidder agrees fo disclose any reasonably requasted information to the Purchasing Division and
authorizes the Department of Rovenua to disclose to the Director of Purchasing appropriate information verifying that Bidder has paid
the required business taxes, provided that such information dees nat contain the amounts of taxes paid nor any gther information
deerned by the Tax Commissioner to be confidential.

Under penalty of law for false swearing (West Virginla Code, §61-6-3), Bidder hereby certifies that this certificate s true
and accurate In all respects; and that If a contract Is Issued to Bidder and If anything containad within this cerifficate

changes during the term of the contract, Bidder wili notiy ::% Divigion In writing immedistaly.
 (

Bidder:_Le wil i Pa pucapd Euatualise ;g,,,?,ag z_u«:( I —

fry
Date: Ql'///fléé Title: Soles

-




INSTRUCTIONS TO VENDORS SUBMITTING BIDS

1. REVIEW DOCUMENTS THOROUGHLY: The attached documents contain a solicitation
for bids. Please read these instructions and all documents attached in their entirety. These
instructions provide critical information about requirements that if overlooked could lead to
disqualification of a Vendor’s bid. All bids must be submitted in accordance with the provisions
contained in these instructions and the Solicitation. Failure to do so may result in disqualification
of Vendor’s bid.

2. MANDATORY TERMS: The Solicitation may contain mandatory provisions identified by
the use of the words “must,” “will,” and “shall.” Failure to comply with a mandatory term in the
Solicitation will result in bid disqualification.

3. PREBID MEETING: The item identified below shall apply to this Solicitation.

A pre-bid meeting will not be held prior to bid opening

[] A NON-MANDATORY PRE-BID meeting will be held at the following place and time:

[] A MANDATORY PRE-BID meeting will be held at the following place and time:

All Vendors submitting a bid must attend the mandatory pre-bid meeting. Failure to attend the
mandatory pre-bid meeting shall result in disqualification of the Vendor’s bid. No one person
attending the pre-bid meeting may represent more than one Vendor.

An attendance sheet provided at the pre-bid meeting shall serve as the official document
verifying attendance. The State will not accept any other form of proof or documentation to
verify attendance. Any person attending the pre-bid meeting on behalf of a Vendor must list on
the attendance sheet his or her name and the name of the Vendor he or she is representing.

Additionally, the person attending the pre-bid meeting should include the Vendor’s E-Mail
address, phone number, and Fax number on the attendance sheet. It is the Vendor’s responsibility
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to locate the attendance sheet and provide the required information. Failure to complete the
attendance sheet as required may result in disqualification of Vendor’s bid.

All Vendors should arrive prior to the starting time for the pre-bid. Vendors who arrive after the
starting time but prior to the end of the pre-bid will be permitted to sign in, but are charged with
knowing all matters discussed at the pre-bid.

Questions submitted at least five business days prior to a scheduled pre-bid will be discussed at
the pre-bid meeting if possible. Any discussions or answers to questions at the pre-bid meeting
are preliminary in nature and are non-binding. Official and binding answers to questions will be
published in a written addendum to the Solicitation prior to bid opening.

4. VENDOR QUESTION DEADLINE: Vendors may submit questions relating to this
Solicitation to the Purchasing Division. Questions must be submitted in writing. All questions
must be submitted on or before the date listed below and to the address listed below in order to
be considered. A written response will be published in a Solicitation addendum if a response is
possible and appropriate. Non-written discussions, conversations, or questions and answers
regarding this Solicitation are preliminary in nature and are nonbinding.

Submitted e-mails should have solicitation number in the subject line.
Question Submission Deadline: 2:00pm December 30,2015

Submit Questions to: Stephanie Gale

2019 Washington Street, East

Charleston, WV 25305

Fax: (304) 558-4115 (Vendors should not use this fax number for bid submission)

Email: gtaphanie.l.gale@wv.gov
5. VERBAL COMMUNICATION: Any verbal communication between the Vendor and any
State personnel is not binding, including verbal communication at the mandatory pre-bid

conference. Only information issued in writing and added to the Solicitation by an official
written addendum by the Purchasing Division is binding.
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6. BID SUBMISSION: All bids must be submitted electronically through wvOASIS or signed
and delivered by the Vendor to the Purchasing Division at the address listed below on or before
the date and time of the bid opening. Any bid received by the Purchasing Division staff is
considered to be in the possession of the Purchasing Division and will not be returned for any
reason. The Purchasing Division will not accept bids, modification of bids, or addendum
acknowledgment forms via e-mail. Acceptable delivery methods include electronic submission
via wvQASIS, hand delivery, delivery by courier, or facsimile.

The bid delivery address is:

Department of Administration, Purchasing Division
2019 Washington Street East

Charleston, WV 25305-0130

A bid that is not submitted electronically through wvOASIS should contain the information
listed below on the face of the envelope or the bid may be rejected by the Purchasing Division.:

SEALED BID:
BUYER:
SOLICITATION NO.:
BID OPENING DATE:
BID OPENING TIME:
FAX NUMBER:

In the event that Vendor is responding to a request for proposal, the Vendor shall submit one
original technical and one original cost proposal plus convenience copies of each to
the Purchasing Division at the address shown above. Submission of a response to a request for
proposal is not permitted in wvOASIS. Additionally, the Vendor should identify the bid type as
either a technical or cost proposal on the face of each bid envelope submitted in response to a
request for proposal as follows:

BID TYPE: (This only applies to CRFP)
[3 Technical
[ Cost

7. BID OPENING: Bids submitted in response to this Solicitation will be opened at the location
identified below on the date and time listed below. Delivery of a bid after the bid opening date
and time will result in bid disqualification. For purposes of this Solicitation, a bid is considered
delivered when confirmation of delivery is provided by wvOASIS (in the case of electronic
submission) or when the bid is time stamped by the official Purchasing Division time clock (in
the case of hand delivery).

Bid Opening Date and Time: 1:30pm January 14, 2016
Bid Opening Location: Department of Administration, Purchasing Division

2019 Washington Street East
Charleston, WV 25305-0130
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8. ADDENDUM ACKNOWLEDGEMENT: Changes or revisions to this Solicitation will be
made by an official written addendum issued by the Purchasing Division. Vendor should
acknowledge receipt of all addenda issued with this Solicitation by completing an Addendum
Acknowledgment Form, a copy of which is included herewith. Failure to acknowledge addenda
may result in bid disqualification. The addendum acknowledgement shounld be submitted with
the bid to expedite document processing.

9, BID FORMATTING: Vendor should type or electronically enter the information onto its bid
to prevent errors in the evaluation. Failure to type or electronically enter the information may
result in bid disqualification.

10. ALTERNATES: Any model, brand, or specification listed in this Solicitation establishes the
acceptable level of quality only and is not intended to reflect a preference for, or in any way
favor, a particular brand or vendor. Vendors may bid alternates to a listed model or brand
provided that the alternate is at least equal to the model or brand and complies with the required
specifications. The equality of any alternate being bid shall be determined by the State at its sole
discretion. Any Vendor bidding an alternate model or brand should clearly identify the alternate
items in its bid and should include manufacturer’s specifications, industry literature, and/or any
other relevant documentation demonstrating the equality of the alternate items. Failure to provide
information for alternate items may be grounds for rejection of a Vendor’s bid.

11. EXCEPTIONS AND CLARIFICATIONS: The Solicitation contains the specifications that
shall form the basis of a contractual agreement. Vendor shall clearly mark any exceptions,
clarifications, or other proposed modifications in its bid. Exceptions to, clarifications of, or
modifications of a requirement or term and condition of the Solicitation may result in bid
disqualification.

12. COMMUNICATION LIMITATIONS: In accordance with West Virginia Code of State
Rules §148-1-6.6, communication with the State of West Virginia or any of its employees
regarding this Solicitation during the solicitation, bid, evaluation or award periods, except
through the Purchasing Division, is strictly prohibited without prior Purchasing Division
approval. Purchasing Division approval for such communication is implied for all agency
delegated and exempt purchases.

13. REGISTRATION: Prior to Contract award, the apparent successful Vendor must be
properly registered with the West Virginia Purchasing Division and must have paid the $125 fee,
if applicable.

14. UNIT PRICE: Unit prices shall prevail in cases of a discrepancy in the Vendor’s bid.

15. PREFERENCE: Vendor Preference may only be granted upon written request and only in
accordance with the West Virginia Code § 5A-3-37 and the West Virginia Code of State Rules.
A Vendor Preference Certificate form has been attached hereto to allow Vendor to apply for the
preference. Vendor’s failure to submit the Vendor Preference Certificate form with its bid will
result in denial of Vendor Preference. Vendor Preference does not apply to construction projects.
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16. SMALL, WOMEN-OWNED, OR MINORITY-OWNED BUSINESSES: For any
solicitations publicly advertised for bid, in accordance with West Virginia Code §5A-3-
37(a)(7) and W. Va. CSR § 148-22-9, any non-resident vendor certified as a small, women-
owned, or minority-owned business under W. Va. CSR § 148-22-9 shall be provided the same
preference made available to any resident vendor. Any non-resident smail, women-owned, or
minority-owned business must identify itself as such in writing, must submit that writing to the
Purchasing Division with its bid, and must be properly certified under W. Va. CSR § 148-22-9
prior to contract award to receive the preferences made available to resident vendors. Preference
for a non-resident small, women-owned, or minority owned business shall be applied in
accordance with W. Va. CSR § 148-22-9.

17. WAIVER OF MINOR IRREGULARITIES: The Director reserves the right to waive
minor irregularities in bids or specifications in accordance with West Virginia Code of State
Rules § 148-1-4.6.

18. ELECTRONIC FILE ACCESS RESTRICTIONS: Vendor must ensure that its
submission in wvOASIS can be accessed by the Purchasing Division staff immediately upon bid
opening. The Purchasing Division will consider any file that cannot be immediately opened
and/or viewed at the time of the bid opening (such as, encrypted files, password protected files,
or incompatible files) to be blank or incomplete as context requires, and are therefore
unacceptable. A vendor will not be permitted to unencrypt files, remove password protections, or
resubmit documents after bid opening if those documents are required with the bid.

19. NON-RESPONSIBLE: The Purchasing Division Director reserves the right to reject the
bid of any vendor as Non-Responsible in accordance with W. Va. Code of State Rules § 148-1-
5.3, when the Director determines that the vendor submitting the bid does not have the capability
to fully perform, or lacks the integrity and reliability to assure good-faith performance.”

20. ACCEPTANCE/REJECTION: The State may accept or reject any bid in whole, or in part
in accordance with W. Va. Code of Statc Rules § 148-1-4.5. and § 148-1-6.4.b.”

21. YOUR SUBMISSION IS A PUBLIC DOCUMENT: Vendor’s entire response to the
Solicitation and the resulting Contract are public documents. As public documents, they will be
disclosed to the public following the bid/proposal opening or award of the contract, as required
by the competitive bidding laws of West Virginia Code §§ 5A-3-1 et seq., 5-22-1 et seq., and
53G-1-1 et seq. and the Freedom of Information Act West Virginia Code §§ 29B-1-1 et seq.

DO NOT SUBMIT MATERIAL YOU CONSIDER TO BE CONFIDENTIAL, A TRADE
SECRET, OR OTHERWISE NOT SUBJECT TO PUBLIC DISCLOSURE.

Submission of any bid, proposal, or other document to the Purchasing Division constitutes your
explicit consent to the subsequent public disclosure of the bid, proposal, or document. The
Purchasing Division will disclose any document labeled “confidential,” “proprietary,” “trade
secret,” “private,” or labeled with any other claim against public disclosure of the documents, to

Revised 10/27/2015



include any “trade secrets” as defined by West Virginia Code § 47-22-1 et seq. All submissions
are subject to public disclosure without notice.
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GENERAL TERMS AND CONDITIONS:

1. CONTRACTUAL AGREEMENT: Issuance of a Award Document signed by the
Purchasing Division Director, or his designee, and approved as to form by the Attorney
General’s office constitutes acceptance of this Contract made by and between the State of West
Virginia and the Vendor. Vendor’s signature on its bid signifies Vendor’s agreement to be bound
by and accept the terms and conditions contained in this Contract.

2. DEFINITIONS: As used in this Solicitation/Contract, the following terms shall have the
meanings attributed to them below. Additional definitions may be found in the specifications
included with this Solicitation/Contract.

2.1. “Agency” or “Agencies” means the agency, board, commission, or other entity of the State
of West Virginia that is identified on the first page of the Solicitation or any other public entity
seeking to procure goods or services under this Contract.

2.2, “Bid” or “Proposal” means the vendors submitted response to this solicitation.

2.3. “Contract” means the binding agreement that is entered into between the State and the
Vendor to provide the goods or services requested in the Solicitation.

2.4. “Director” means the Director of the West Virginia Department of Administration,
Purchasing Division.

2.5. “Purchasing Division” means the West Virginia Department of Administration, Purchasing
Division.

2.6. “Award Document” means the document signed by the Agency and the Purchasing
Diviston, and approved as to form by the Attorney General, that identifies the Vendor as the
contract holder.

2.7. “Solicitation” means the official notice of an opportunity to supply the State with goods or
services that is published by the Purchasing Division.

2.8. “State” means the State of West Virginia and/or any of its agencies, commissions, boards,
efc. as context requires.

2.9. “Vendor” or “Vendors” means any entity submitting a bid in response to the

Solicitation, the entity that has been seiected as the lowest responsible bidder, or the entity that
has been awarded the Contract as context requires.
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3. CONTRACT TERM; RENEWAL; EXTENSION: The term of this Contract shall be
determined in accordance with the category that has been identified as applicable to this
Contract below:

[] Term Contract

Initial Contract Term: This Contract becomes effective on

and extends for a period of year(s).
Renewal Term: This Contract may be renewed upon the mutual written consent of the Agency,
and the Vendor, with approval of the Purchasing Division and the Attorney General’s office
(Attorney General approval is as to form only). Any request for renewal should be submitted to
the Purchasing Division thirty (30) days prior to the expiration date of the initial contract term or
appropriate renewal term. A Contract renewal shall be in accordance with the terms and
conditions of the original contract. Renewal of this Contract is limited to
successive one (1) year periods or multiple renewal periods of less than one year, provided that
the multiple renewal periods do not exceed months in total. Automatic renewal of
this Contract is prohibited. Notwithstanding the foregoing, Purchasing Division approval is not
required on agency delegated or exempt purchases. Attorney General approval may be required
for vendor terms and conditions.

Delivery Order Limitations: In the event that this contract permits delivery orders, a delivery
order may only be issued during the time this Contract is in effect. Any delivery order issued
within one year of the expiration of this Contract shall be effective for one year from the date the
delivery order is issued. No delivery order may be extended beyond one year after this Contract
has expired.

[ Fixed Period Contract: This Contract becomes effective upon Vendor’s receipt of the notice
to proceed and must be completed within days.

Fixed Period Contract with Renewals: This Contract becomes effective upon Vendor’s
receipt of the notice to proceed and part of the Contract more fully described in the attached
specifications must be completed within 60 (sixty) days.

Upon completion, the vendor agrees that maintenance, monitoring, or warranty services will be
provided for one year thereafter with an additional successive one year
renewal periods or multiple renewal periods of less than one year provided that the multiple
renewal periods do not exceed months in total. Automatic renewal of this
Contract is prohibited.

[0 One Time Purchase: The term of this Contract shall run from the issuance of the Award
Document until all of the goods contracted for have been delivered, but in no event will this
Contract extend for more than one fiscal year.

[] Other: See attached.
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4. NOTICE TO PROCEED: Vendor shall begin performance of this Contract immediately
upon receiving notice to proceed unless otherwise instructed by the Agency. Unless otherwise
specified, the fully executed Award Document will be considered notice to proceed.

3. QUANTITIES: The quantities required under this Contract shall be determined in accordance
with the category that has been identified as applicable to this Contract below.

[] Open End Contract: Quantities listed in this Solicitation are approximations only, based on
estimates supplied by the Agency. It is understood and agreed that the Contract shall cover the
quantities actually ordered for delivery during the term of the Contract, whether more or less
than the quantities shown.

[] Service: The scope of the service to be provided will be more clearly defined in the
specifications included herewith.

Combined Service and Goods: The scope of the service and deliverable goods to be
provided will be more clearly defined in the specifications included herewith.

[0 One Time Purchase: This Contract is for the purchase of a set quantity of goods that are
identified in the specifications included herewith. Once those items have been delivered, no
additional goods may be procured under this Contract without an appropriate change order
approved by the Vendor, Agency, Purchasing Division, and Attorney General’s office.

6. PRICING: The pricing set forth herein is firm for the life of the Contract, unless specified
elsewhere within this Solicitation/Contract by the State. A Vendor’s inclusion of price
adjustment provisions in its bid, without an express authorization from the State in the
Solicitation to do so, may result in bid disqualification.

7. EMERGENCY PURCHASES: The Purchasing Division Director may authorize the
Agency to purchase goods or services in the open market that Vendor would otherwise provide
under this Contract if those goods or services are for immediate or expedited delivery in an
emergency. Emergencies shall include, but are not limited to, delays in transportation or an
unanticipated increase in the volume of work. An emergency purchase in the open market,
approved by the Purchasing Division Director, shall not constitute of breach of this Contract and
shall not entitle the Vendor to any form of compensation or damages. This provision does not
excuse the State from fulfilling its obligations under a One Time Purchase contract.

8. REQUIRED DOCUMENTS: All of the items checked below must be provided to the
Purchasing Division by the Vendor as specified below.

[] BID BOND: All Vendors shall furnish a bid bond in the amount of five percent (5%) of the
total amount of the bid protecting the State of West Virginia. The bid bond must be submitted
with the bid.
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[1 PERFORMANCE BOND: The apparent successful Vendor shall provide a performance
bond in the amount of . The performance bond must be received by the

Purchasing Division prior to Contract award. On construction contracts, the performance bond
must be 100% of the Contract value.

[J LABOR/MATERIAL PAYMENT BOND: The apparent successful Vendor shall provide a
labor/material payment bond in the amount of 100% of the Contract value. The labor/material
payment bond must be delivered to the Purchasing Division prior to Contract award.

In lien of the Bid Bond, Performance Bond, and Labor/Material Payment Bond, the Vendor may
provide certified checks, cashier’s checks, or irrevocable letters of credit. Any certified check,
cashier’s check, or irrevocable letter of credit provided in lieu of a bond must be of the same
amount and delivered on the same schedule as the bond it replaces. A letter of credit submitted in
licu of a performance and labor/material payment bond will only be allowed for projects under
$100,000. Personal or business checks are not acceptable.

[] MAINTENANCE BOND: The apparent successful Vendor shall provide a two (2) year
maintenance bond covering the roofing system. The maintenance bond must be issued and
delivered to the Purchasing Division prior to Contract award.

[] INSURANCE: The apparent successful Vendor shall furnish proof of the following insurance
prior to Contract award and shall list the state as a certificate holder:

[] Commercial General Liability Insurance: In the amount of
OT MOTe.

] Builders Risk Insurance: In an amount equal to 100% of the amount of the Contract.
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The apparent successful Vendor shall also furnish proof of any additional insurance requirements
contained in the specifications prior to Contract award regardless of whether or not that
insurance requirement is listed above.

[JXLICENSE(S) / CERTIFICATIONS / PERMITS: In addition to anything required under the
Section entitled Licensing, of the General Terms and Conditions, the apparent successful Vendor
shall furnish proof of the following licenses, certifications, and/or permits prior to Contract
award, in a form acceptable to the Purchasing Division.

L]
O
O
O

The apparent successtul Vendor shall also furnish proof of any additional licenses or
certifications contained in the specifications prior to Contract award regardless of whether or not
that requirement is listed above.

9. WORKERS’ COMPENSATION INSURANCE: The apparent successful Vendor shall
comply with laws relating to workers compensation, shall maintain workers’ compensation
insurance when required, and shall furnish proef of workers® compensation insurance upon
request.

10. LITIGATION BOND: The Director reserves the right to require any Vendor that files a
protest of an award to submit a litigation bond in the amount equal to one percent of the lowest
bid submitted or $5,000, whichever is greater. The entire amount of the bond shall be forfeited if
the hearing officer determines that the protest was filed for frivolous or improper purpose,
including but not limited to, the purpose of harassing, causing unnecessary delay, or needless
expense for the Agency. All litigation bonds shall be made payable to the Purchasing Division.
In lieu of a bond, the protester may submit a cashier’s check or certified check payable to the
Purchasing Division. Cashier’s or certified checks will be deposited with and held by the State
Treasurer’s office. If it is determined that the protest has not been filed for frivolous or improper
purpose, the bond or deposit shall be returned in its entirety.

11. LIQUIDATED DAMAGES: Vendor shall pay liquidated damages in the amount of

for .
This clause shall in no way be considered exclusive and shall not limit the State or Agency’s
right to pursue any other available remedy.
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12. ACCEPTANCE: Vendor’s signature on its bid, or on the certification and signature page,
constitutes an offer to the State that cannot be unilaterally withdrawn, signifies that the product
or service proposed by vendor meets the mandatory requirements contained in the Solicitation
for that product or service, unless otherwise indicated, and signifies acceptance of the terms and
conditions contained in the Solicitation unless otherwise indicated.

13. FUNDING: This Contract shall continue for the term stated herein, contingent upon funds
being appropriated by the Legislature or otherwise being made available. In the event funds are
not appropriated or otherwise made available, this Contract becomes void and of no effect
beginning on July 1 of the fiscal year for which funding has not been appropriated or otherwise
made available.

14. PAYMENT: Payment in advance is prohibited under this Contract. Payment may only be
made after the delivery and acceptance of goods or services. The Vendor shall submit invoices,
in arrears.

15. TAXES: The Vendor shall pay any applicable sales, use, personal property or any other
taxes arising out of this Contract and the transactions contemplated thereby. The State of
West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

16. CANCELLATION: The Purchasing Division Director reserves the right to cancel this
Contract immediately upon written notice to the vendor if the materials or workmanship supplied
do not conform to the specifications contained in the Contract. The Purchasing Division Director
may also cancel any purchase or Contract upon 30 days written notice to the Vendor in
accordance with West Virginia Code of State Rules §§ 148-1-6.1.e.

17. TIME: Time is of the essence with regard to all matters of time and performance in this
Contract.

18. APPLICABLE LAW: This Confract is governed by and interpreted under West Virginia
law without giving effect to its choice of law principles. Any information provided in
specification manuals, or any other source, verbal or written, which contradicts or violates the
West Virginia Constitution, West Virginia Code or West Virginia Code of State Rules is void
and of no effect.

19. COMPLIANCE: Vendor shall comply with all applicable federal, state, and local laws,
regulations and ordinances. By submitting a bid, Vendor acknowledges that it has reviewed,
understands, and will comply with all applicable laws, regulations, and ordinances.

20. PREVAILING WAGE: Vendor shall be responsible for ensuring compliance with
prevailing wage requirements and determining when prevailing wage requirements are
applicable.

21. ARBITRATION: Any references made to arbitration contained in this Contract, Vendor’s
bid, or in any American Institute of Architects documents pertaining to this Contract are hereby
deleted, void, and of no effect.
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22. MODIFICATIONS: This writing is the parties’ final expression of intent. Notwithstanding
anything contained in this Contract to the contrary no modification of this Contract shall be
binding without mutual written consent of the Agency, and the Vendor, with approval of the
Purchasing Division and the Attorney General’s office (Attorney General approval is as to form
only). Any change to existing contracts that adds work or changes contract cost, and were not
included in the original contract, must be approved by the Purchasing Division and the Attorney
General’s Office (as to form) prior to the implementation of the change or commencement of
work affected by the change.

23. WAIVER: The failure of etther party to insist upon a strict performance of any of the terms
or provision of this Contract, or to exercise any option, right, or remedy herein contained, shall
not be construed as a waiver or a relinquishment for the future of such term, provision, option,
right, or remedy, but the same shall continue in full force and effect. Any waiver must be
expressly stated in writing and signed by the waiving party.

24. SUBSEQUENT FORMS: The terms and conditions contained in this Contract shall
supersede any and all subsequent terms and conditions which may appear on any form
documents submitted by Vendor to the Agency or Purchasing Division such as price lists, order
forms, invoices, sales agreements, or maintenance agreements, and includes internet websites or
other electronic documents. Acceptance or use of Vendor’s forms does not constitute acceptance
of the terms and conditions contained thereon.

25. ASSIGNMENT: Neither this Contract nor any monies due, or to become due hereunder,
may be assigned by the Vendor without the express written consent of the Agency, the
Purchasing Division, the Attorney General’s office (as to form only), and any other government
agency or office that may be required to approve such assignments. Notwithstanding the
foregoing, Purchasing Division approval may or may not be required on certain agency delegated
or exempt purchases.

26. WARRANTY: The Vendor expressly warrants that the goods and/or services covered by
this Contract will: (a) conform to the specifications, drawings, samples, or other description
furnished or specified by the Agency; (b) be merchantable and fit for the purpose intended; and
(c) be free from defect in material and workmanship.

27. STATE EMPLOYEES: State employees are not permitted to utilize this Contract for
personal use and the Vendor is prohibited from permitting or facilitating the same.

28. BANKRUPTCY: In the event the Vendor files for bankruptcy protection, the State of West
Virginia may deem this Contract null and void, and terminate this Contract without notice.
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29, PRIVACY, SECURITY, AND CONFIDENTIALITY: The Vendor agrees that it will not
disclose to anyone, directly or indirectly, any such personally identifiable information or other
confidential information gained from the Agency, unless the individual who is the subject of the
information consents to the disclosure in writing or the disclosure is made pursuant to the
Agency’s policies, procedures, and rules. Vendor further agrees to comply with the
Confidentiality Policies and Information Security Accountability Requirements, set forth in

http://www.state.wv.us/admin/purchase/privacy/default.html.

30. YOUR SUBMISSION IS A PUBLIC DOCUMENT: Vendor’s entire response to the
Solicitation and the resulting Contract are public documents. As public documents, they will be
disclosed to the public following the bid/proposal opening or award of the contract, as required
by the competitive bidding laws of West Virginia Code §§ 5A-3-1 et seq., 5-22-1 et seq., and
5G-1-1 et seq. and the Freedom of Information Act West Virginia Code §§ 29B-1-1 et seq.

DO NOT SUBMIT MATERIAL YOU CONSIDER TO BE CONFIDENTIAL, A TRADE
SECRET, OR OTHERWISE NOT SUBJECT TO PUBLIC DISCLOSURE.

Submission of any bid, proposal, or other document to the Purchasing Division constitutes your
explicit consent to the subsequent public disclosure of the bid, proposal, or document. The
Purchasing Division will disclose any document labeled “confidential,” “proprietary,” “trade
secret,” “private,” or labeled with any other claim against public disclosure of the documents, to
include any “trade secrets” as defined by West Virginia Code § 47-22-1 et seq. All submissions
are subject to public disclosure without notice.

31. LICENSING: In accordance with West Virginia Code of State Rules § 148-1-6.1.e, Vendor
must be licensed and in good standing in accordance with any and all state and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the
West Virginia Secretary of State’s Office, the West Virginia Tax Department, West Virginia
Insurance Commission, or any other state agency or political subdivision. Upon request, the
Vendor must provide all necessary releases to obtain information to enable the Purchasing
Division Director or the Agency to verify that the Vendor is licensed and in good standing with
the above entities.

32. ANTITRUST: In submitting a bid to, signing a contract with, or accepting a Award
Document from any agency of the State of West Virginia, the Vendor agrees to convey, sell,
assign, or transfer to the State of West Virginia all rights, title, and interest in and to all causes of
action it may now or hereafter acquire under the antitrust laws of the United States and the State
of West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular
commodities or services purchased or acquired by the State of West Virginia. Such assignment
shall be made and become effective at the time the purchasing agency tenders the initial payment
to Vendor.
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33. VENDOR CERTIFICATIONS: By signing its bid or entering into this Contract, Vendor
certifies (1) that its bid or offer was made without prior understanding, agreement, or connection
with any corporation, firm, limited liability company, partnership, person or entity submitting a
bid or offer for the same material, supplies, equipment or services; (2) that its bid or offer is in all
respects fair and without collusion or fraud; (3) that this Contract is accepted or entered into
without any prior understanding, agreement, or connection to any other entity that could be
considered a violation of law; and (4) that it has reviewed this Solicitation in its entirety;
understands the requirements, terms and conditions, and other information contained herein.

Vendor’s signature on its bid or offer also affirms that neither it nor its representatives have any
interest, nor shall acquire any interest, direct or indirect, which would compromise the
performance of its services hereunder. Any such interests shall be promptly presented in detail to
the Agency. The individual signing this bid or offer on behalf of Vendor certifies that he or she is
authorized by the Vendor to execute this bid or offer or any documents related thereto on
Vendor’s behalf; that he or she is authorized to bind the Vendor in a contractual relationship; and
that, to the best of his or her knowledge, the Vendor has properly registered with any State
agency that may require registration.

34. PURCHASING CARD ACCEPTANCE: The State of West Virginia currently utilizes a
Purchasing Card program, administered under contract by a banking institution, to process
payment for goods and services. The Vendor must accept the State of West Virginia’s
Purchasing Card for payment of all orders under this Contract unless the box below is checked.

[] Vendor is not required to accept the State of West Virginia’s Purchasing Card as
payment for all goods and services.

35. VENDOR RELATIONSHIP: The relationship of the Vendor to the State shall be that of an
independent contractor and no principal-agent relationship or employer-employee relationship is
contemplated or created by this Contract. The Vendor as an independent contractor is solely
liable for the acts and omissions of its employees and agents. Vendor shall be responsible for
selecting, supervising, and compensating any and all individuals employed pursuant to the terms
of this Solicitation and resulting contract. Neither the Vendor, nor any employees or
subcontractors of the Vendor, shall be deemed to be employees of the State for any purpose
whatsoever. Vendor shall be exclusively responsible for payment of employees and contractors
for all wages and salaries, taxes, withholding payments, penalties, fees, fringe benefits,
professional liability insurance premiums, contributions to insurance and pension, or other
deferred compensation plans, including but not limited to, Workers’ Compensation and Social
Security obligations, licensing fees, etc. and the filing of all necessary documents, forms, and
returns pertinent to all of the foregoing.

Vendor shall hold harmless the State, and shall provide the State and Agency with a defense

against any and all claims including, but not limited to, the foregoing payments, withholdings,
contributions, taxes, Social Security taxes, and employer income tax returns.
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36. INDEMNIFICATION: The Vendor agrees to indemnify, defend, and hold harmless the
State and the Agency, their officers, and employees from and against: (1) Any claims or losses
for services rendered by any subcontractor, person, or firm performing or supplying services,
materials, or supplies in connection with the performance of the Contract; (2) Any claims or
losses resulting to any person or entity injured or damaged by the Vendor, its officers,
employees, or subcontractors by the publication, translation, reproduction, delivery,
performance, use, or disposition of any data used under the Contract in a manner not authorized
by the Contract, or by Federal or State statutes or regulations; and (3) Any failure of the Vendor,
its officers, employees, or subcontractors to observe State and Federal laws including, but not
limited to, labor and wage and hour laws.

37. PURCHASING AFFIDAVIT: In accordance with West Virginia Code § 5A-3-10a, all
Vendors are required to sign, notarize, and submit the Purchasing Affidavit stating that neither
the Vendor nor a related party owe a debt to the State in excess of $1,000. The affidavit must be
submitted prior to award, but should be submitted with the Vendor’s bid. A copy of the
Purchasing Affidavit is included herewith.

38. ADDITIONAL AGENCY AND LOCAL GOVERNMENT USE: This Contract may be
utilized by other agencies, spending units, and political subdivisions of the State of West
Virginia; county, municipal, and other local government bodies; and school districts (“Other
Government Entities™). Any extension of this Contract to the aforementioned Other Government
Entities must be on the same prices, terms, and conditions as those offered and agreed to in this
Contract, provided that such extension is in compliance with the applicable laws, rules, and
ordinances of the Other Government Entity. If the Vendor does not wish to extend the prices,
terms, and conditions of its bid and subsequent contract to the Other Government Entities, the
Vendor must clearly indicate such refusal in its bid. A refusal to extend this Contract to the Other
Government Entities shall not impact or influence the award of this Contract in any manner.

39. CONFLICT OF INTEREST: Vendor, its officers or members or employees, shall not
presently have or acquire an interest, direct or indirect, which would conflict with or compromise
the performance of its obligations hereunder. Vendor shall periodically inquire of its officers,
members and employees to ensure that a conflict of interest does not arise. Any conflict of
interest discovered shall be promptly presented in detail to the Agency.

40. REPORTS: Vendor shall provide the Agency and/or the Purchasing Division with the
following reports identified by a checked box below:

[] Such reports as the Agency and/or the Purchasing Division may request. Requested
reports may include, but are not limited to, quantities purchased, agencies utilizing the
contract, total contract expenditures by agency, etc.

[[] Quarterly reports detailing the total quantity of purchases in units and dollars, along
with a listing of purchases by agency. Quarterly reports should be delivered to the
Purchasing Division via email at purchasing.requisitions@wv.gov.
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41. BACKGROUND CHECK: In accordance with W. Va. Code § 15-2D-3, the Director of the
Division of Protective Services shall require any service provider whose employees are regularly
employed on the grounds or in the buildings of the Capitol complex or who have access to
sensitive or critical information to submit to a fingerprint-based state and federal background
inquiry through the state repository. The service provider is responsible for any costs associated
with the fingerprint-based state and federal background inquiry.

After the contract for such services has been approved, but before any such employees are
permitted to be on the grounds or in the buildings of the Capitol complex or have access to
sensitive or critical information, the service provider shall submit a list of all persons who will be
physically present and working at the Capitol complex to the Director of the Division of
Protective Services for purposes of verifying compliance with this provision. The State reserves
the right to prohibit a service provider’s employees from accessing sensitive or critical
information or to be present at the Capitol compilex based upon results addressed from a criminal
background check.

Service providers should contact the West Virginia Division of Protective Services by phone at
(304) 558-9911 for more information.

42. PREFERENCE FOR USE OF DOMESTIC STEEL PRODUCTS: Except when
authorized by the Director of the Purchasing Division pursuant to W. Va. Code § 5A-3-56, no
contractor may use or supply steel products for a State Contract Project other than those steel
products made in the United States. A contractor who uses steel products in violation of this
section may be subject to civil penalties pursuant to W. Va. Code § 5A-3-56. As used in this
section:

a. “State Contract Project” means any erection or construction of, or any addition to,
alteration of or other improvement to any building or structure, including, but not limited
to, roads or highways, or the instaltation of any heating or cooling or ventilating plants or
other equipment, or the supply of and materials for such projects, pursuant to a contract
with the State of West Virginia for which bids were solicited on or after June 6, 2001.

b. “Steel Products™ means products rolled, formed, shaped, drawn, extruded, forged, cast,
fabricated or otherwise similarly processed, or processed by a combination of two or
more or such operations, from steel made by the open heath, basic oxygen, electric
furnace, Bessemer or other steel making process. The Purchasing Division Director may,
in writing, authorize the use of foreign steel products if:

¢. The cost for each contract item used does not exceed one tenth of one percent (.1%) of
the total contract cost or two thousand five hundred dollars ($2,500.00), whichever is
greater. For the purposes of this section, the cost is the value of the steel product as
delivered to the project; or

d. The Director of the Purchasing Division determines that specified sieel materials are
not produced in the United States in sufficient quantity or otherwise are not reasonably
available to meet contract requirements.
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43. PREFERENCE FOR USE OF DOMESTIC ALUMINUM, GLASS, AND STEEL: In
Accordance with W. Va. Code § 5-19-1 et seq., and W. Va. CSR § 148-10-1 et seq., for every
contract or subcontract, subject to the limitations contained herein, for the construction,
reconstruction, alteration, repair, improvement or maintenance of public works or for the
purchase of any item of machinery or equipment to be used at sites of public works, only
domestic aluminum, glass or steel products shall be supplied unless the spending officer
determines, in writing, afier the receipt of offers or bids, (1) that the cost of domestic aluminum,
glass or steel products is unreasonable or inconsistent with the public interest of the State of
West Virginia, (2) that domestic aluminum, glass or steel products are not produced in sufficient
quantities to meet the contract requirements, or (3) the available domestic aluminum, glass, or
steel do not meet the contract specifications. This provision only applies to public works
contracts awarded in an amount more than fifty thousand dollars ($50,000) or public works
contracts that require more than ten thousand pounds of steel products.

The cost of domestic aluminum, glass, or steel products may be unreasonable if the cost is more
than twenty percent (20%}) of the bid or offered price for foreign made aluminum, glass, or steel
products. If the domestic aluminum, glass or steel products to be supplied or produced in a
“substantial labor surplus area”, as defined by the United States Department of Labor, the cost of
domestic aluminum, glass, or steel products may be unreasonable if the cost is more than thirty
percent (30%) of the bid or offered price for foreign made aluminum, glass, or steel products.
This preference shall be applied to an item of machinery or equipment, as indicated above, when
the item is a single unit of equipment or machinery manufactured primarily of aluminum, glass
or steel, is part of a public works contract and has the sole purpose or of being a permanent part
of a single public works project. This provision does not apply to equipment or machinery
purchased by a spending unit for use by that spending unit and not as part of a single public
works project.

All bids and offers including domestic aluminum, glass or steel products that exceed bid or offer
prices including foreign aluminum, glass or steel products after application of the preferences
provided in this provision may be reduced to a price equal to or lower than the lowest bid or
offer price for foreign aluminum, glass or steel products plus the applicable preference. If the
reduced bid or offer prices are made in writing and supersede the prior bid or offer prices, all
bids or offers, including the reduced bid or offer prices, will be reevaluated in accordance with
this rule.
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CERTIFICATIONAND SIGNATURE PAGE

By signing below, or submitting documentation through wvOASIS, I certify that I have reviewed
this Solicitation in its entirety; that T understand the requirements, terms and conditions, and
other information contained herein; that this bid, offer or proposal constitutes an offer to the
State that cannot be unilaterally withdrawn; that the product or service proposed meets the
mandatory requirements contained in the Solicitation for that product or service, unless
otherwise stated herein; that the Vendor accepts the terms and conditions contained in the
Solicitation, unless otherwise stated herein; that I am submitting this bid, offer or proposal for
review and consideration; that I am authorized by the vendor to execute and submit this bid,
offer, or proposal, or any documents related thereto on vendor’s behalf’ that I am authorized to
bind the vendor in a contractual relationship; and that to the best of my knowledge, the vendor
has properly registered with any State agency that may require registration.

Hewlett-Packard Enterprise Company

(Company)
Wﬂid Howerton, Sales
uthorized Signature) (Representative Name, Title)
P: (304) 963-2726 01/12/2016

(Phone Number) (Fax Number) (Date)
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Gartner Magic Quadrants

HPE named a leader in General-Purpose Disk and Solid State Arrays

October 2015 Gartner Magic Quadrant

for General-Purpose Disk Array

PR B i B T

Imation .
3 Inhrh!nd.
b

r

ABILITY TC EXECUTE

3

COMPLETENESS OF VISION

DataDiract Netwarks o s

0||ﬁ|°

IE.

W'ﬁdnulmu.

A

.M
. g W
”l. Hitacrs (vinech Duts Syites|
Clond
e
eumsmp

Thtri
T!ll. [ -

tnfindat
@

June 2015 Gartner Magic Quadrant

for Solid State Arrays

4 B

@

9
e >
0,
r—
Vdn ety
4 wnl @ ®

g
®
®
!
i

EMLTYTC EXECUTE

COM LT ENESS G Wil

This graphic was published by
Gartner, Inc. as part of a larger
research document and should be
evaluated in the context of the
entire document. The Garther
document is available upon
request from HP.

Gartner does not endorse any
vendor, product or service
depicted in its research
publications, and does not advise
technology users to selact only
those vendors with the highest
ratings or other designation.
Gartner research publications
consist of the opinions of Gartner's
research organizafion and should
not be construed as statements of
fact. Gartner digclaims all
warranties, expressed or implied,
with respedct to this research,
including any warranties of
merchantability or fitness fora
particular purpose.

10



Hewlett Packard
Enterprise

HPE 3PAR StoreServ 8000 Storage

HPE 3PAR StoreServ 8000 Storage (HPE 3PAR StoreServ 8200, 8400, 8440, and 8450
Storage) delivers the performance advantages of a purpose-built, flash-optimized
architecture without compromising resiliency, efficiency, or data mobility. The new

HPE 3PAR Gen5 Thin Express ASIC provides silicon-based hardware acceleration of thin
technologies, including inline deduplication, to reduce acquisition and operational costs by
up to 75 percent without compromising performance.

With unmatched versatility, performance, and density, HPE 3PAR StoreServ 8000 Storage
gives West Virginia Information Services and Communications {herein after WV IS&C) a
range of options that support true convergence of block and file protocols, all-flash array
performance, and the use of spinning media to further optimize costs.

HPE 3PAR StoreServ 8000 Storage

Features
Lower your cost of storage by up to 75 percent:

+ Benefit from an all-flash architecture as low as $19K USD or $1.50 USD per GB usable
with a five-year warranty on all SSDs.

« Cut capacity requirements by up to 75 percent with data compaction technologies.

* Simplify storage management and reduce your footprint by up to 67 percent with
unified block and file.

* Get industry-leading density of 5.5 PB per floor tile.

Deliver performance without compromise:

+ Remove bottlenecks with a flash-optimized, scale-out architecture delivering over one
million IOPS.

* Protect service levels with Quality of Service (QoS) optimization and consistent, sub-
millisecond latency.

» Support mixed workloads and accelerate performance with the Gen5 Thin Express
ASIC.
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« Boost flash performance by up to 35 percent and reduce latency by up to 2.5 times
with 16 Gb/s Fibre Channel.

Avoid downtime and consolidate with confidence:

» Maintain high availability and Tier-1 resiliency with a complete set of persistent
technologies.

+ Achieve near-synchronous RPOs with flexible, transparent, and model-agnostic remote
replication.

« Simplify backup and restores with application-aware, storage-integrated data
protection.

Respond effortlessly to unpredictable and changing demands:

« Grow with freedom in any direction, from as little as 3.6 TB to 7.3 PB usable in a single
system.

¢ Remove complexity with iSCSI for Ethernet and speed configuration with automated
storage networking.

e Modernize your EMC® and Hitachi Data Systems storage infrastructure with painless,
no-cost data migration.

« Optimize storage at the data center level with seamless data movement between
arrays.

Product Details
HPE 3PAR StoreServ 8200, 8400, 8440, and 8450 Storage Details

‘ HPE3PAR  HPE3PAR  HPE3PAR  HPE3PAR
StoreServ. | StoreServ  StoreServ  StoreServ

| 8200 8400 8440 8450
Nurber of Controller Nodes 2 2ord
HPE 3PAR Genb ASICs 2 2oréd
Processors 2x6-core2.2 | 2-4x6-core 2 -4 x 10-core
GHz 22 GHz 2.4 GHz
Total Cache 832 GiB 1664 GiB 8384 GiB 384 GiB
¢ Flash Cache 768 GiB 1536 GiB 8000 GiB |[Not applicable
(optional)
e On-Node Cache 64 GiB 128 GiB 384 GiB
Total Cache Per Node Pair 832 GiB 4192 GiB 192 GiB
¢ Flash Cache Per 768 GiB 4000 GiB  [Not applicable
Node Pair
s On-Node Cache Per 64 GiB 192 GiB
Node Pair
Maximum Host Ports 12 ports 24 ports
e 16 Gb/s Fibre 4 -12 ports 4 - 24 ports
Channel Host Ports

 m——
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HPE JPAR

StoreServ
B200

HPE 3PAR

StoreServ
8400

HPE 3PAR
StoreServ
8450

HPE 3PAR
StoreSery
Ba40

¢ 10 Gb/s iSCS] Host 0 -4 ports 0 - 8 ports
Ports
¢ 10 Gb/s FCoE Host 0 -4 ports 0 - 8 ports
Ports
¢ 1 Gb/s Ethernet 0-8 ports 0 - 18 ports
Adapter
¢ 10 Gbfs Ethernet 0 -4 poris 0-8ports
Adapter
Maximum Initiators 2048 4096
Supported
Built-in 1 GbE Ports? 2 ports 2 - 4 ports
2U Controller Node Drive
: 24
Capacity
Number of Hard Disk Drives? 6-240 6-576 6-960 Not applicable
Number of Solid State Drives 6-120 6-240 6 -480
Maximum Raw Capacity 750 TiB* 2400 TiB 3000 TiB 1843 TiB
(approximate)?
Usable File Capacity® 2-128 TiB 2-256TiB 2-256TiB 2-256TiB
Capacity Details
HPE 3PAR HPE 3PAR  HPE 3PAR  HPE 3PAR
StoreServ StoreServ StoreServ StoreServ
8200 8400 8440 8450
RAID Levels RAID O, 1,5,6
RAID § Data to Parity Ratios 2:1-81
RAID & Data to Parity Ratios 42, 62, 82, 10:2, 14:2
: o 6 400 MILC SSD, 480 MLC SSD, 920 ML.C SSD, 480 cMLC SSD,
Ee Capaciics SERs) 1920 cMLC SSD, 3840 cMLC SSD
300 15K SAS7, 600 15K SAS
Drive Capacities (HDD) 600 10K SAS, 1200 10K SAS, 1800 10K SAS |{Not applicable
2000 7.2K NL®, 4000 7.2K NL, 6000 7.2K NL
Number of Add-on Drive 0-9 0-22 0-38 0-18
Enclosures® enclosures enclosures enclosures enclosures

Notes;

1Two built-in 1 GbE ports per node pair can be used either for Remote Copy (RCIP) or for

HPE 3PAR File Persona Software.

2 Not applicable to the HPE 3PAR StoreServ 8200 All-Flash Starter Kit and HPE 3PAR StoreServ
8400 All-Flash Starter Kit.

Hewlett Packard Page-3

Enterprise



Hewlett Packard
Enterprise

3 Maximum raw capacity currently supported with any and all drive types. The minimum supported
raw capacity is equal to eight times the minimum available drive size.

4 For storage capacity, 1 GiB = 230 bytes and 1 TiB = 1,024 GiB.

5 Usable file capacity supported for the HPE 3PAR File Persona Software Suite.

8 SSDs are Solid State Drives.

7 SAS drives are Serial Access SCSI drives.

8NL drives are Nearline (7200 RPM) Enterprise SAS drives.

9 Each drive enclosure holds up to 24 drives in 2U for small form factor (2.5 inch) drives and 4U for
large form factor (3.5 inch) drives.

Specifications are subject to change without notice.

HPE 3PAR StoreServ 8200 All-Flash Starter Kit

The HPE 3PAR StoreServ 8200 All-Flash Starter Kit is an all-flash version of the

HPE 3PAR StoreServ 8200 that provides all-flash acceleration at an entry-level price. The
kit includes the HPE 3PAR StoreServ 8200 Storage System Base equipped with

8 x 480 GB SFF cMLC SSD drives, the OS Suite, and HPE 3PAR Virtual Copy Software.
The kit also includes three-year 24x7 Proactive Care Support. The HPE 3PAR StoreServ
8200 All-Flash Starter Kit has the same Drive LTUs cap (48) and maximum number of
8SDs (120) as the HPE 3PAR StoreServ 8200.

HPE 3PAR StoreServ 8200 Converged File/Block Starter
Kit

The HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit is a converged file/block
version of the HPE 3PAR StoreServ 8200, but is twice as easy to manage, has up to 40
percent better density, and is more attractively priced than other comparable unified
storage arrays. The kit includes the HPE 3PAR StoreServ 8200 Storage System Base
equipped with 8 x 600 GB 10K SFF HDDs and 12 x 2 TB 7.2K LFF HDDs, an LFF SAS
Drive Enclosure, 2 x 2-port 10 GbE adapters, the HPE 3PAR Operating System Software
Suite, HPE 3PAR Replication Software Suite, and 16 x File Persona 1TB LTUs. The kit
also includes three-year 24x7 Proactive Care Support. The HPE 3PAR StoreServ 8200
Converged File/Block Starter Kit has the same Drive LTUs cap (48) and maximum number
of HDDs/SSDs (240/120) as the HPE 3PAR StoreServ 8200.

HPE 3PAR StoreServ 8400 All-Flash Starter Kit

The HPE 3PAR StoreServ 8400 All-Flash Starter Kit provides all-flash acceleration at an
entry level price in a 4-node scalable system. The kit includes the HPE 3PAR StoreServ
8400 2-node Storage System Base equipped with 8 x 480 GB SFF cMLC SSD drives, the
OS Suite, and HPE 3PAR Virtual Copy Software. The kit also includes three-year 24x7
Proactive Care Support. The HPE 3PAR StoreServ 8400 All-Flash Starter Kit has the
same drive L TUs cap (168) and maximum number of SSDs (240) as the HPE 3PAR
StoreServ 8400.

HPE 3PAR StoreServ 8000 Storage Software

In addition to the extensive selection of software applications for HPE 3PAR

StoreServ 8000 Storage, Hewlett Packard Enterprise provides the opportunity for WV
IS&C to purchase software bundled into a series of suites designed to be affordable and
simple to purchase. The software suites are:

* HPE 3PAR Operating System Software Suite (required)— Provides everything WV
IS&C needs to get up and running quickly and efficiently. Powered by HPE 3PAR ASIC
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with HPE 3PAR StoreServ Storage’s Thin Technologies, which include HPE 3PAR
Thin Provisioning, HPE 3PAR Thin Persistence, HPE 3PAR Thin Conversion, and
HPE 3PAR Thin Deduplication. Performance acceleration is provided by HPE 3PAR
Adaptive Flash Cache, which reduces application response time.

Network simplification is handled with VLAN tagging. Simplified management is offered
by the HPE 3PAR Operating System, HPE 3PAR StoreServ Management Console,
and HPE 3PAR Host Explorer. HPE SmartStart software is designed to get you off to a
quick start with your new HPE 3PAR StoreServ system; HPE 3PAR System Reporter
and HPE 3PARInfo Software are designed to track performance and capacity
utilization trends for muitiple HPE 3PAR StoreServ Systems. Other highlights of this
suite include HPE 3PAR Full Copy, autonomic rebalancing capabilities that help you
optimize the use of future capacity expansions, and support for standard multipathing
software for high availability in clustered environments. A one year license for online
import is included to enable migration from HPE EVA, EMC CLARIION CX4, EMC
VNX/VNX2, EMC VMAX (VMAX, VMAX SE, VMAX 10K, 20K, 40K) or HDS NSC, USP,
USP V, or USP VM.

HPE 3PAR Replication Software Suite—Bundles HPE 3PAR Virtual Copy Software
with HPE 3PAR Remote Copy Software. HPE 3PAR Virtual Copy Software protects
and shares data affordably with rapid recovery using reservationless, non-duplicative,
copy-on-write snapshots. HPE 3PAR Remote Copy Software offers simple and cost
effective data protection for efficient multi-tenant disaster recovery. Also included in
this bundle is HPE 3PAR Peer Persistence Software, which helps ensure transparent
automatic failover over metropolitan distances using Remote Copy Synchronous
mode. The Suite also includes HPE 3PAR Cluster Extension Software, which enables
automatic failover across data centers using Remote Copy Asynchronous mode.

HPE 3PAR Data Optimization Software Suite—Combines HPE 3PAR Dynamic
Optimization Software, HPE 3PAR Adaptive Optimization Software, HPE 3PAR Priority
Optimization Software, and HPE 3PAR Peer Motion Software. HPE 3PAR Dynamic
Optimization delivers the required service levels for the lowest possible cost throughout
the data lifecycle. HPE 3PAR Adaptive Optimization improves storage utilization by
enabling cost-optimized storage tiering. HPE 3PAR Priority Optimization helps ensure
service levels with QoS controls for mission critical applications. HPE 3PAR Peer
Motion enables load balancing at will such that movement of data and workloads
between arrays is initiated without impacting applications, users, or services.

HPE 3PAR File Persona Suite—Enabies file protocol services and an Object Access
API to extend the spectrum of primary storage workloads natively addressed by HPE
3PAR StoreServ Storage Systems. With this solution, the architectural benefits of HPE
3PAR StoreServ Storage can be extended to the following use cases: enterprise file
sync and share; home directory consolidation; group, departmental and corporate
shares; and custom cloud applications.

HPE 3PAR Security Software Suite—Bundles HPE 3PAR Virtual Domains Software
and HPE 3PAR Virtual Lock Software. With this suite, you can segregate access and
deliver robust storage services for different applications and user groups with additionai
security attached to retention of storage volumes.

HPE 3PAR Application Software Suite for Hyper-V— Protects your Microsoft Hyper-
V environment with HPE 3PAR Recovery Manager Software for Microsoft Hyper-V and
the HPE 3PAR VSS Provider Software.
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¢ HPE 3PAR Application Software Suite for Exchange — Gives you the essentials for
use with Microsoft Exchange, including HPE 3PAR Recovery Manager for Exchange
and the HPE 3PAR VSS Provider Software.

» HPE 3PAR Application Software Suite for SQL—Protect Microsoft SQL databases
with HPE 3PAR Recovery Manager for Microsoft SQL and the HPE 3PAR VSS
Provider Software.

¢ HPE 3PAR Application Software Suite for Oracle—Protect Oracle databases with
HPE 3PAR Recovery Manager for Oracle and Oracle space reclamation capabilities.

* HPE StoreOnce Recovery Central Manager— By combining the performance of
snapshots with the protection of backups, this software integrates HPE 3PAR
StoreServ with HPE 3PAR StoreOnce Backup Systems to provide a converged
availability and flat backup service that augments traditional backup processes. With
this automated, non-intrusive software, the simplicity and performance of local and
remote snapshots can be combined with the reliability and cost effective retention of
deduplicated backups.

» HPE StoreFront Remote Saa$S Portal— Provides proactive tools and integrated data
collection from the HPE 3PAR StoreServ Storage arrays that call home; delivers
unique insights and analytics in one dashboard. Identifies capacity and performance
issues early through intuitive capacity and performance trend analysis and forecasting.
These valuable analytics he!p maximize asset utilization and optimize the data center
with recommendations and remedial actions when issues arise.

HPE Helion OpenStack

HPE Helion OpenStack is an open, scalable, and extensibie cloud platform that enables
enterprises and service providers to build, manage, and consume hybrid clouds.

HPE 3PAR StoreServ Storage for the OpenStack platform makes it easier to configure,
deploy, and manage WV IS&C’s new or existing data center for the cloud, regardless of
whether you are adapting a test/development environment or online business applications.

Integrated tightly with OpenStack Manila (file services) and Cinder (block) drivers,
HPE Storage delivers industry-leading resitiency, agility, and enterprise class features.
With simplified converged storage management, build and manage your cloud
environment. Deploy and manage Tier 1 storage with full block, file and object access
through HPE 3PAR StoreServ Storage.

Cinder Drivers for HPE 3PAR StoreServ Storage

Features:

* Smart, reliable, and efficient volume provisioning using infrastructure-based templates
and adaptive volume provisioning mechanism.

» Enables Amazon EBS-ike services.

* HPE Helion OpenStack Commercial distribution includes a 50 TB per node VSA
license.

Hewtett Packard Page-6
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Manila Drivers for HPE 3PAR File Persona

Features:
¢ Enable home directory consolidation and file share access in cloud environments.

 Single HPE 3PAR Storage system addressing multiple workloads in hybrid
environments using a single, cost-optimized pool of storage.

Cinder Drivers for HPE 3PAR Flash

Feature:

« Utilize the benefits of reduced latency and space efficiency using HPE 3PAR Adaptive
Flash Cache and HPE 3PAR thin deduplication for cloud workloads.

Warranty

Hewlett Packard Enterprise provides a three-year, on-site warranty service for hardware
components and 24x7 four-hour remote response with next business day on-site response.

Why HPE 3PAR StoreServ 8000 Storage?

Consolidate onto an enterprise-class flash array without compromising performance,
scalability, data services, or resiliency with HPE 3PAR StoreServ 8000 Storage's
unmatched versatility, performance, and density. HPE 3PAR StoreServ 8000 Storage
offers rich, Tier-1 data services, quad-node resiliency, seamless data mobility between
systems, high availability through a complete set of persistent technologies, and simple
and efficient data protection with a flat backup to HPE StoreOnce Backup appliances.
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Overview

HPE 3PAR StoreServ 8000 Storage

The HPE 3PAR StareServ 8000 Storage offers enterprise Tier 1 storage at a midrange price. HPE 3PAR StoreServ BO0O Storage
delivers the performance advantages of a purpose-built, flash-optimized architecture without compromising resiliency, efficiency, or
data mobility. The new HPE 3PAR Genb Thin Express ASIC provides silicon-based hardware acceleration of thin technologies,
including inline deduplication, to reduce acquisition and operational costs by up to 75% without compromising performance. With
unmatched versatility, performance, and density, HPE 3PAR StoreServ 8000 Storage gives you a range of options that support true
convergence of block and file protocals, all-flash array performance, and the use of spinning media to further optimize costs. HPE
3PAR StoreServ 8000 Storage offers rich, Tier-1 data services, quad-node resiliency, seamless data mobility between systems, high
availability through a complete set of persistent technologies, and simple and efficient data protection with a flat backup to HPE
StoreOnce Backup appliances. Four models are available: 8200, 8400, 8440, and 8450. You can start small and grow without painful
upgrades down the road.

NOTE: For more information about the value of HPE 3PAR StoreServ 8000 Storage refer to the HPE 3PAR SoreServ 8000
Datasheet

HPE 3PAR StoreServ 8000 is storage made effortless.

HPE 3PAR StoreServ 8000 Storage HPE 3PAR StoreServ 8000 Storage
(2-Node Storage Base) (4-Node Storage Base)

What's New

e HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit
& New 400GB MLC SSD drives
e New4TB72Kand 384TB SSD FIPS 140-2 validated self-encrypfing drives

Host OS Support

Citrix® XenServer® | HPE-UX® | IBM® AlX® | Microsoft® Windows® Server, including Microsoft® Hyper-v™ | Apple Mac 05
OpenVMS* | Oracle® Linux® (UEK and RHEL compatible kernels) | Oracle® Solaris | Ubuntu | VMware vSphere™

Red Hat® Enterprise Linux® | Red Hat® Enterprise Virtualization

SUSE® Linux Enterprise | SUSE® Linux Virtualization | IBM Virtualization | Oracle VM

Hewlett Packard
Enterprise Pags 1



QuickSpecs HPE 3PAR StoreServ 8000 Storage

Overview

For the latest information on supported operating systems refer to Single Point of Connectivity Knowledge for HPE Storage

Products (SPOCK): hitp://www.hpe.com/storage/spock
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L __________________________________________________________________________

Overview

Summary 1 s200 l 8400 ! '_31'.40 T 8450 __.,..:
Eaﬁez_cﬁ Controller Nod_es .-i__,..m._g o | 2or 4_“—_-_i my " Jor 4-—-—~ . 2orkh
HPE3PARGensASICs M2 4204 __2or4 2014
Processors izx 6-core ZZGHzg 2-4 % 6~core 22 GHz 52—4x10-core2.4GHz 2-4)(18'::20":'24
TolCache T TemaGB | wekGB | 8384 GiB " 3B4GB |
“”F'Té‘;h Cache(optiona) | 768GIB__ | 153%GB___ | 8000GB | NotApplicable |
| onNodeCache " " | esss | meaB | sGB__ | 3sGB
Total Cachepernodepar |  8%2GB__| 83268 [ 49268 | 1GB_ |
' Flash Cache per e node pa|'r n T 479_?_: GE”__!_ __76BGiB ‘ L __lLQO_O GiB No'r Applicable B
l___‘C_)_rj Node Cache per node pa;'- _N_T‘_____b_{pGJI_B“_ .__'. ;L 7-_“(3_{_»_:_(’?1@“;____} ”“19398 ) 192 G|B |
MaximumHostPorts [ pots |~ ohpoms [ kpoms | 2dkpors
| 16Gb/s Fibre Channel Host Ports | 4-12 ports T 4 Z4ports | 4-2kporfs ' 4-24ports

_10GosiSCsiHostPors i o-4pons_ | 0-8pors | 0-8pots | 0-gpoms
' 10Gb/s FCoE Host Ports | ' T 0- 4 ports ] 0 - 8 ports —; 0- - 8 ports I 0-8ports
-:1T§-l3;:§£the(net Adap‘re_rx_'___ ‘_____ ! 0 8 ports i O 16 ports l"" 0- 16 ports ] ) 0-16 poﬂ;_
10Gb/sEthemet Adapter | O-4ports | 0-8ports ] 0-8pots | O-8ports |
Maximum Initiators Supported | 2048 B T o9 1 so%e
Buiit-in 1GbE Ports' R R N R T
2U Controller Node Drive Capacity | 2 { 2% P 2% ! 2%
-Number of Hard DIS!?P‘LI-VES N I 6-240 __!._ __6-576 : 6-960 __l N TAppIicabIe |
Number ofSoidStateDrives |  6-120 | 6-240 | 6-480 | 6-480
Max Raw Capacify pprow |~ 750Tig* | 2400TiB | 300078 | 184378 ___
UsableFileCapacity’ | 2-T8TIB | 2-26TB |  2-2TB___| 2-2%TB__|
CopacityDetalls | 8200 | 8400 | 840 | @0
RADLevds T T T mmgiEe T
RAIDS DatatoPerityRatis | e T
RADSDatatoParityRaios i 4ae8ataie T
Dnv'e i T.;s (SSDS)" - : 400 MLC SSD, 480 MLC SSD, 920 MLC SSD, 480 cMLC SSD, 1920 cMLC SSD, 3840
| cMLCSSD

A T © 30015KSAY, 600 15K SAS I
Drive Capacities (HDD} ' 600 10K 5AS, 1200 10K SAS, 1800 10K SAS l Not Applicable
* e 200072KNL®400072KNL,600072KNL &
fl\!_un]per qf Add -on Drive Enclosures’ _LO 9 enclosures i— 0 - 22 enclosures [ O-38enclosures | O 0 - 18 enclosures

NOTE: Specifications are subject to change without notice.
'Two built-in 1GbE ports per node pair can be used either for Remote Copy (RCIP) or for File Persona.
% Not applicable to HPE 3PAR StoreServ 8200 Ali-Flash Starter Kit and HPE 3PAR StoreServ 8400 All-Flash Starter Kit
3 Maximum raw capacity currently supported with any and all drive types. The minimum supported raw capacity is equal to
8 * Min drive size available.
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Overview

* For storage capacity, 1GiB = 230 bytes and 1 TiB = 1,024 GiB

5 Usable file capacity supported for HPE 3PAR File Persona Software Suite

% SSDs are Solid State Drives

7 SAS drives are Serial Access SCSI Drives

3NL drives are Nearline (7200 RPM) Enterprise SAS drives

? Each Drive Enclosure holds up to 24 drives in 2U for small form factor (2.5”) drives and 4U for large form factor (3.57)
drives
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HP 3PAR StoreServ 8000 Converged Flle/Block Starter Kit

HPE 3PAR StoreServ 8200 All-Flash Starter Kit

The HPE 3PAR StoreServ 8200 All-Flash Starter Kit is an all-flash version of the HPE 3PAR StoreServ 8200 that provides all-flash
acceleration at entry-level price. The kit includes the HPE 3PAR StoreServ 8200 Storage System Base equipped with 8 x 480GB SFF
¢MLC SSD drives, the OS Suite, and Virtual Copy software. It also includes 3 year 24x7 Proactive Care Support. The HPE 3PAR
StoreServ 8200 All-Flash Starter Kit has the same Drive LTUs cap (48) and maximum number of SSDs (120) as the HPE 3PAR
StoreServ 8200.

Model
HPE 3PAR StoreServ 8200 All Flash Starter Kit MOSS5A

The HPE 3PAR StoreServ 8200c All-Flash Starter Kit is an orderable part number that includes the following individual parts.

. Quantity I component_ e

o _' rl_-|f’_3f4_ﬁ\R S'roreServ 8200 2r_n_9_de Izlgl-&-l—nfegrared Sto;;;; Bas“é_ . . ___"__@03_% j ~;
| B [HPIPARBOOOLSOGBSASGMLCSFFSSD _ I opeA
L1 i{HP3PARS00OperafingSystemSuiteBaseLTU 1 L7BasA
o _..8.,._ _____-; I—_ﬂﬂ’ég 8200 Operahng SysTem Suﬂe Crive LTU_; _._-_-_‘ L ! L L7B(f+bAF o ] _

P 1 { HP 3PAR 8200 Virtual Copy Base LTU T Tgmwa T
8 ‘th_SPAR 8200 Virtual Copy Drive LTU o T L7B58A
L1 iOSMedaKit B | BD362AAE / BD363AAE

HPE 3PAR StoreServ 8400 All-Flash Starter Kit

The HPE 3PAR StoreServ 8400 Ali-Flash Starter Kit is an all-flash version of the HPE 3PAR StoreServ 8400 that provides all-flash
acceleration at entry-level price in a 4-node scalable system. The kit includes the HPE 3PAR StoreServ 8400 2-Node Storage
System Base equipped with 8 x 480GB SFF cMLC SSD drives, the OS Suite, and Virtual Copy software. It also includes 3 year 24x7
Proactive Care Support. The HPE 3PAR StoreServ 8400 All-Flash Starter Kit has the same Drive LTUs cap (168) and maximum
number of SSDs (240) as the HPE 3PAR StoreServ 8400.

Model
HPE 3PAR StoreServ 8400 All-Flash Starter Kit MOTI8A

The HPE 3PAR StoreServ 8400 All-Flash Starter Kit is an orderable part number that includes the following individual parts.

.“: QJ%T-IT_V e (_It;n;)onen‘r N _jm___m N o i o ‘ .
.. ... |HP3PARStoreServ 8400 2node Field Infegrated Storage Base_ | HeY9%A
L 8 |HP3PARS00O 480GB SAS cMLC SFF SSD B { koPesA
i _ 1 lnP3PARs40OOperating SystemSuiteBase LTU | (7mesA
5_ .. -8 - ': HP 3PAR 8400 Operahng System Sune Drive LTU - _ ___' q_ o L7B70A ]
o |HP3PARB4OO Virtual Copy BaseLTU 1 L7B81A

8 THP3PAR 8400 Virtual Copy Drive LTU L7B82A l
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HP 3PAR StoreServ 8000 Converged File/Block Starter Kit

B e e e ——

e 1 | OS Media Kit ' | BD362AAE / BD363AAE

NOTE: It is possible to add more S5Ds, drive enclosures (and any other 8000 accessory), and software to the HPE 3PAR
StoreServ 8200/8400 All-Flash Starter Kit-quote. Each of the nested components will appear as separate parts on the guote
and will be priced accordingly
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HP 3PAR StoreServ 8000 Converged File/Block Starter Kit

HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit

The HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit is a converged file/block version of the HPE 3PAR StoreServ 8200
that is twice as easy to manage, has 40% better density, and is more attractively priced than other comparable unified storage
arrays. The kit includes the HPE 3PAR StoreSery 8200 Storage System Base equipped with 8 x 600GB 10K SFF HDDs and 12 x 2TB
72K LFF HDDs, a LFF SAS Drive Enclosure, 2 x 2-port 10GbE adapters, the OS Suite, Replication Suite, and 16 x File Persona 1TB
LTUs. It also includes 3 year 24x7 Proactive Care Support. The HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit has the
same Drive LTUs cap (48) and maximum number of HDDs/SSDs (240/120) as the HPE 3PAR StoreServ 8200.

Model
HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit MOT74A

The HPE 3PAR StoreServ 8200 Converged File/Block Starter Kit is an orderable part number that inciudes the following individuat
parts.

A e g o - ——— ——— et e e e it e

...Quenttty  {Componeat | ]
| .\ __ {HP3PARStoreServ200NFidintBase 1" " QA
. 1 |HP3PAR820005 Suite Base LTU . , L7B45A
. HP 3PAR 8200 OS Suife Drive LTU - L7B46A

:__ 1 ' HP 3PAR 8200 REPI[CETIOH Suite Base LTU — L7B4OA -
{20 THP3PARB20OReplicationSteDriveLTU 1 umsoa ]
1 iHP3PARG20OFlePersonaSteTTBLTU | BD&4OA |
8 [HPIPARBOOD6OOGBSASIOKSFFHDD I ipooa )

1 2 [HP3PAR 8000 2TB SAS 72K LFF HDD o ! K2P95A

N [HP 3PAR 8000 LFFG5in) SAS Drive Encl “H6Z27A B
T T—P 3PAR 8000 2-pt 10Gb Eth Adapfer B | | E7Y70A
{1 losMedaki - BD362AAE /BD363AAE

NOTE: It is possible to add more HDDs/SSDs, drive enclosures (and any other 8000 accessory), and software fo the HPE
3PAR StoreServ 8200 Converged File/Block Starter Kit quote, Each of the nested components will appear as separate parts
on the quote and will be priced accordingly
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Service and Support, HP Care Pack, and Warranty Information

Warranty

Service and Support

3 Year, On-site Warranty Service for hardware components. 7x24 4-hour remote response with next
business day on-site response.

The warranty on all HPE 3PAR StoreServ 8000 Solid State Drives is 5 years, parts only. Please refer to
the HPE 3PAR StoreServ 8000 Drives section for the complete list of SSD SKUs. The warranty cn all
other HPE 3PAR StoreServ 8000 drives (SAS performance and Nearline SAS) is 3 years, parts only.
Hewlett Packard Enterprise warrants only that the Software media will be free of physical defects for a
period of ninety (?0) days from delivery.

For more information about Hewlett Packard Enterprise's Global Limited Warranty and Technical

Support, visit: http://www.hpe.com/producis/storageworks/warranty

NOTE: SSDs have a limited number of writes that can occur before reaching the S5D's write
endurance limit. This limit is generally high enough so wear out will not occur during the expected
service life of an HPE 3PAR StoreServ under the great majority of configurations, 10 patterns,
and workloads. HPE 3PAR StoreServ tracks alt writes to SSDs and can report the percent of the
total write endurance limit that has been used. This allows any SSD approaching the write
endurance limit o be proactively replaced before they are automatically spared out. An SSD has
reached the maximum usage limit once it exceeds its write endurance limit, Following the product
warranty period, SSDs that have exceeded the maximum usage limit will not be repaired or
replaced under Hewlett Packard Enterprise support contracts.

Technology Services for increased uptime, productivity and ROI

Trust HPE storage fechnology experts for every level of service and support. Qur infegrated portfolio
of services for storage help customers reduce costs, optimize data, streamline storage management,
and improve backup and recovery. Capitalizing on HPE Storage Systems' capabilities requires a service
partner who understands your increasingly complex environment. Team with the people who know
Hewlett Packard Enterprise infrastructure hardware and software best-the experienced professionals
at HPE Services.

Protect your business beyond warranty

Warranty protects against manufacturer defects, however warranty uplifts, such as HPE Care Pack
Services protect the business-by reducing downtime risks and providing operational consistency for
mission-critical and standard business computing.

What HPE Storage Technology Services can do for you

HPE Storage Technology Services can help you design, deploy, test, infegrate, support, and manage |T
and infrastructure solutions. HPE storage lifecycle support services offers a full spectrum of customer
care-from technology suppori to complex migrations to complete managed services.

Choose the right level of support, deployment and integration services

Hewlett Packard Enterprise support recommendations are designed to help you enhance technology
operations and lower risk-and make it easier for you to seek the right balance between affordability
and service-level commirments. Depending on your individual support needs, choose from three levels
of care that cover the entire lifecycle to betier address your needs-Optimized Care, Standard Care, and
Basic Care. If none of our support recommendations meet your needs, we can tailor a service solution
for your unique support requirernents. Only Hewlett Packard Enterprise brings together deep
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Optimized Care - delivers
best performance and
stability through
deployment and proactive
management practices

Standard Care -
mainfains high level of
uptime, along with expert
help fo cut the cost and
complexity of
implementation and
support

Basic Care -
Recommended support

implementation

Related Services

expertise, proactive and business critical support and a strong partner network-together with, a full set
of infrastructure services designed to power a Converged Infrastructure

HPE Proactive Care Advanced 24x7 - This service builds and incorporates on Proactive Care Service
and also gives customers personalized fechnical and operational advice from an assigned, local
Account Support Manager for personalized technical collaboration, flexible access to specialist skills to
help optimize business critical IT, and enhanced Critical Incident Management to help so the business
is not affected if there is a system or device outage.

Additional Option;
3 Year (or) 1Year HPE Proactive Select Credits, HPE Data Sanitization Tier 1Service

HPE Proachive Care 24x7 - for a higher return on your storage investment, Proactive Care delivers
hardware and software support services designed specifically for your technology: rapid access to
Advanced Solution Center Specialists plus, Firmware/Software management and best practice advice.
Customers can optimize the refurn on their IT investment and realize the advantage of running their
business critical applications on virtualized infrastructure. Plus, HPE Proactive Select 20 credits per
year, select from an extensive menu of consultancy and technical services, such as health checks,
assessments, and education,

Additional Option:
3 Year (or) 1 Year HPE Proactive Select Credits, HPE Data Sanitization Tier 1 Service

HPE Proactive Care 24x7 - for a higher return on your storage investment, Proactive Care delivers
hardware and software support services designed specifically for your technology: rapid access to
Advanced Solution Center Specialists plus, Firmware/Software management and best practice advice.
Customers can optimize the refumn on their IT investment and realize the advantage of running their
business critical applications on virtualized infrastructure.

Additional Option:
3 Year {or) 1Year HPE Proactive Select Credits, MPE Data Sanitization Tier 1Service

HPE Proactive Select is a flexible way to purchase services fo fit your particular environment or
situation. Working with a Hewlett Packard Enterprise Account Support Manager, you select a package
of services in the form of services credits that include proactive services spanning many technologies
and processes, such as on-site firmware upgrades, health checks, assessments, and education. You
failor the service delivery to improve time to praduction, optimize performance, or build in continuous
improvements.

installation:
Whichever level of care you select, consider our Installation and Startup Services for a smooth
implementation,

HPE IPAR StoreServ 8000 Storage Installation and Startup Service - For smooth startup, this
service provides you with deployment of your HPE 3PAR StoreServ 8000 Storage, ensuring proper
installation into your storage environment and helping you realize the maximum benefit from your
storage investment,

HPE Storage Transformation Werlkshoep - Explore data management transformation journey to
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Service and Support, HP Care Pack, and Warranty information

business-aligned visions, aligning your specific situation and Hewlett Packard Enferprise’s experiences.

h m GetPDF. ~9541ENW.pdf

HPE Storage Modernization Service - Modernize your storage to take better advantage of physical
or virtualized server environments.

HPE StoreServ Integration Service - Integrate your new HPE 3PAR StoreServ system so that it is
agile, performs effecnvely, and scales 1o rapid growTh

HPE Storage Data Migration Service - Hewlett Packard Enterprise expertise and tools help you
migrate data across your data center or around the globe, Take the burden of migration off your
shoulders and put it in the capable hands of expert HPE storage migration consultants. Our proven
approach helps orchestrate the complete data migration and consolidation process while maintaining
consistent daTa availability during the transfer process

HPE QuickStart Service for HPE JPAR StoreServ Storage - Choose the most effective, appropriate
methods for conf gunng and mlgra'rmg to a HPE 3PAR plafform

HPE EVA to HPE 3PAR Acceleration Service - The HPE EVA to HPE 3PAR Acceleration Service can
help guide you or even execute data migration activities on your behalf that can not only optimize, but
provide OPEX and CAPEX savings as a result of your journey from HPE EVA to HPE 3PAR StoreServ.
This service provides customers with an alternative DIY ("do-it-yourself”) data migration option with
guidance from TS Storage migration specialists. With the help of migration experts, this service aliows
customers to execute an HPE EVA to HPE 3PAR StoreServ data migration at their own pace and
lowered cost.

HPE 3PAR StoreServ 8000 Software Installation and Startup Service - Designed to provide a
smooth startup, HPE 3PAR 8000 Software Installation and Startup Service provides deployment of
your HPE 3PAR 8000 storage software, helping o ensure proper installation in your storage
environment as well as helping you increase the benefit from your storage investment. Complementing
your new HPE 3PAR 8000 storage software, HPE 3PAR 8000 Software Installation and Startup Service
provides the necessary activities required to help you deploy your licensed HPE 3PAR 8000 software
products into operatlon

HPE SAN Deployment Service - Hewlett Packard Entferprise delivers complete design and
implermentation services for Fibre Channel, FCoE, FCIP, SAS, and iSCSI storage area network (SAN)
connectivity components. This service includes three levels of support based on the type of
environment, ranging from simple to more complex. A trained service specialist guides the
implementation of the storage switches in the SAN environment according to Hewlett Packard
Enterprise quality standards.

HPE 3PAR Replication Software Suite Installation and Startup Service - Provides implementation
Page 10
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of the HPE 3PAR Virtual Copy, Remote Copy, Peer Persistence and Cluster Extension components of
the HPE 3PAR Replication Software Suite product. The service is designed to help get HPE 3PAR
8000 Replication Software Suite up and running quickly and to provide a demonstration of the
product's key features using sample or fest data only. HPE 3PAR 8000 Replication Suite includes HPE
3PAR Remote Copy, HPE 3PAR Virtual Copy, HPE 3PAR Peer Persistence, and HPE 3PAR Cluster
Extension. The HPE 3PAR Cluster Extension Implemenra'non service is available separately.

HPE Data Replication Solution Service for HPE 3PAR Virtual Copy - HPE Data Replication
Solution Service for HPE 3PAR Virtual Copy Software helps create, manage and configure local
replication data mirroring and snapshot capabilities of HPE 3PAR StoreServ storage systems. This
service enables snapshots and mirroring to facilitate data restores, minimize downtime for backups,
perform appllcarlon resrlng support data mlnmg use with decrsron -support tools.

HPE Data Replication Solution Service for HPE 3PAR Remote Copy - HPE Data Replication
Solution Service for HPE 3PAR Remote Copy Software configures real-time data mirroring between
local and remote HPE 3PAR StoreServ storage systems to safequard crifical business information.
Provides scalable deployment of HPE 3PAR Remote Copy Software with real-time data mirroring
between a local and a remote HPE 3PAR StoreServ s“rorage sys‘rem

HPE 3PAR Adaptive Optimization Policy Implementation Service - HPE 3PAR Adaptive
Optimization Policy Implementation Service provides analysis, recommendations, and implementation
of HPE 3PAR Adaptive Opfimization policies to enable storage tiering using data collected from the
HPE 3PAR Storage system cver time. With the assistance of a designated IT storage administrator, a
service specialist works with the customer to implement Adaptive Optimization policies on the HPE
3PAR Storage system to help defiver service level optimization for virtual and cloud data centers while
reducing cost, increasing agility and minimizing risk.

20195.www2h PDF.a -

HPE Storage Virfual Volume Design and Implementation Service - When redeploying an HPE
StorageWorks Disk Array, the HPE Virtual Volume Design and Implementation Service provides the
necessary activities required to design and implement a new virtual volume configuration.

hit hpe.co P -3764EN

HPE Thin Volume Converslon Service - Provides evaiuation and execution of conversion from
standard to thin provisioned virtual volumes for HPE 3PAR Storage. A service specialist advises the
customer on HPE 3PAR Thin Provisioning best practices, provides evaluation of potential disk capacity
savings if target virrual volumes are converted, and plans and implements thin conversion processing.
The service leverages 3PAR thin provisioning capabilities to help optimize storage capacity, reduce
cost, increase agrh’ry and maintain performance

HPE Performance Analysis Service for HPE Disk Arrays - The service provides data collection,
detailed I/O analysis and enhancement recommendations for HPE 3PAR StoreServ Storage disk arrays,
HPE EVA P6000 Storage disk arrays and HPE XP P2000 Storage disk arrays. HPE Performance
Analysis Service for HPE Storage Disk Arrays provides a single engagement concerning the
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Service and Support, HP Care Pack, and Warranty Information

For more information

performance of a single HPE 3PAR StoreServ Storage disk array, HPE EVA P6000 Storage disk array
and HPE XP P2000 Storage disk array

TR/ ey 2. WWWLNDE.CO

HPE 3PAR Health Check Service - The HPE 3PAR Health Check service is delivered as a single
engagement, providing data collection, analysis, report creation, and a briefing session concerning the
performance of a single HPE 3PAR StoreServ Storage System. This health check service is best for
HPE 3PAR StoreServ Storage Systemns that have been installed and are in normal production mode. It
can also be used to establish a baseline for future reference to improve the effective use of your
storage system.

hitp://h20195. x/&AAL- ENW.

HPE 3PAR Storage Rebalance Service - The HPE 3PAR Rebalance Service helps balance data across
an HPE 3PAR StoreServ Storage array o take advantage of the capabilities of the array architecture.
The service provides analysis, planning, and implementation of data movement and/or physical
movement of drive magazines within the array.

hitp://h20195. DF. &AAL-O280ENW.,

Lh m/service: ra

To learn more on HPE Storage Services, please confact your Hewlett Packard Enterprise sales
representative or Hewlett Packard Enterprise Authorized Channel PartnerHPE Care Pack Services are
sold by Hewlett Packard Enterprise and Hewlett Packard Enterprise Authorized Service Partrers:

= Services for customers purchasing from Hewlett Packard Enterprise or an enterprise reselier
are gquoted using Hewlett Packard Enterprise order configuration tools.
= Customers purchasing from a commercial reseller can find HPE Care Pack Services at:
kuptool
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Step 1- Choose a Base configuration

HPE 3PAR StoreServ 8000 configurations start with the selection of the Base. The Base includes controller nodes, bays for small
form factor drives, and PCle slots for host adapter cards. SAN Kits are also considered base configurations.

HPE 3PAR StoreServ 8000 Base Configurations

Factory Integrated HP 3PAR StoreServ 8200 2-node Storage Base K2Q35A
in HPE rack HP 3PAR StoreServ 8400 2-node Storage Base H6Y95A
HP 3PAR StoreServ 8400 4-node Storage Base H&6ZMA
HP 3PAR StoreServ 8440 2-node Storage Base H6Y97A
HP 3PAR StoreServ 8440 4-node Storage Base H&YSBA
HP 3PAR StoreServ 8450 2-node Storage Base HeZ17A
HP 3PAR StoreServ 8450 4-node Storage Base H6Z23A
Factory Integrated HP 3PAR StoreServ 8200 2-node Storage Base for Storage Ceniric Rack K2Q37A
inHPErackina  Hp 3pAR StoreServ 8400 2-node Storage Base for Storage Centric Rack H6Z12A
Storage Cenfric |5 <o AR StoreServ 8400 4-node Storage Base for Storage Centric Rack H6ZO3A
Configuration HP 3PAR StoreServ 8440 2-node Storage Base for Storage Ceniric Rack H6Z09A
HP 3PAR StoreServ 8440 4-node Storage Base for Storage Centric Rack H6Z14A
HP 3PAR StoreServ 8450 2-node Storage Base for Storage Ceniric Rack H6Z20A
HP 3PAR StoreServ 8450 4-node Storage Base for Storage Centric Rack H6Z25A
Field Infegrated  HP 3PAR SioreServ 8200 2-node Field Integrated Storage Base K2Q36A
HP 3PAR StoreServ 8400 2-node Field Integrated Storage Base H&6Y96A
HP 3PAR StoreServ 8400 4-node Field Integrated Storage Base H&6Z02A
HP 3PAR StoreServ 8440 2-node Field Infegrated Storage Base H6Z07A
HP 3PAR StoreServ 8440 4-node Field Integrated Storage Base H6Z13A
HP 3PAR StoreServ 8450 2-node Field Integrated Storage Base H6Z18A
HP 3PAR StoreServ 8450 4-node Field Infegrated Storage Base H6Z24A,

= A minimum of one (1) configuration base must be ordered for each
array.

s  The HPE 3PAR StoreServ 8000 base configuration inciudes (2 or 4)
confroller nodes, (24) small form factor drive bays per node pair, (4)
built-in 16 Gb/sec FC ports per node pair, (4} 16Gb shortwave FC SFP
per node pair, (2) PCle adapter slots for host adapter cards per node
pair (one slot per node), (2) 2m SAS cables per node pair, (1) mounting
rail kit per node pair, and power cords.

®  The HPE 3PAR StoreServ 8000 2-node base configuration also includes
(2) 1U rack filler panels to reserve 2U of rack space above the 2-node
Storage Base for a future upgrade to a 4-node configuration

» All base configurations include (1) buitt-in 1GbE port for management
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and (1) 1GbE port for either Remote Copy over IP or File Persona, per
node.

s The Storage Centric rack versions of HPE 3PAR StoreServ 8000 are for
CTO (factory Configure-To-Order) only. With a Storage Centric
configuration, the storage system gets placed in the center of the rack
so that future expansion of that storage system becomes easier.

= InStorage Centric configurations, non-3PAR components, with the
exception of certain StoreFabric Storage Networking switches, if added
to the same order, get placed in a separate rack.

The following diagrams show a HPE 3PAR StoreServ 8000 4N Storage Systern in Storage Centric and non-Storage Centric
configurations
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StareServ 8000 4-node Storage system in a storage centric  StoreServ 8000 4-node Storage system in a non-storage centric
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configuration in a HPE Intelligent Series Rack configuration in a HPE Intelligent Series Rack

HPE 3PAR StoreServ 8000 Upgrade Controller Node Pair

Use the HPE 3PAR StoreServ 8000 Upgrade Node Pair to convert an existing previously installed HPE 3PAR StoreServ 8000 2-
node Storage Base into a 4-node configuration.

HP 3PAR StoreServ 8400 Upgrade Node Pair H6Z06A
HP 3PAR StoreServ 8440 Upgrade Node Pair H6Z08A
HP 3PAR StoreServ 8450 Upgrade Node Pair H&6Z19A

s HO6ZO6A is used to upgrade a HPE 3PAR StoreServ 8400 2-node
Storage Base into a 4-node configuration.

» H6708A is used To upgrade a HPE 3PAR StoreServ 8440 2-node
Storage Base into a 4-node configuration.

e H6Z19A is used fo upgrade a HPE 3PAR StoreServ 8450 2-node
Storage Base info a 4-node configuration.

s One (1) pair of controller nodes beyond the base configuration is
supported on the 3PAR StoreServ 8000.

e The 3PAR StoreServ 8000 Upgrade Node Pair includes (2 controller
nodes, (24) small farm factor drive bays, (4) built-in 16 Gb/sec FC ports,
(4) 16Gb shortwave FC SFP, (2) PCle adapter slots for host adapter
cards (one slot per node), (2) 2m SAS cables, (&) node link cables, (1)
rnounting rail kit, and power cords

*  The upgrade node pair includes (2 built-in 1GbE ports for management
and (2) 1GbE ports for either Remote Copy over IP or File Persona.

Step 2 - Choose Host Adapter

Host adapters can be ordered separately to be installed in the field or they can be factory configured into controller nodes. Host
adapter cards provide the array with additional FC ports, with 10Gb/s iSCSI/FCoE ports, or with 1GbE/s and 10Gb/s Ethernet ports.
The additional FC ports can be used for connection to hosts or used to connect to other HPE 3PAR StoreServ Storage systems in
a Remote Copy relationship. The iSCSI/FCoE ports permit host connection in iSCSI and FCoE environments. The Ethernet ports
can be used only with the HPE 3PAR File Persona Software Suite for File services connectivity.

HPE 3PAR StoreServ 8000 Host Adapters

HP 3PAR StoreServ 8000 4-port 16Gb Fibre Channel Adapter H6Z00A
HP 3PAR StoreServ 8000 2-port 10Gb iSCSI/FCoE Adapter H&6Z10A
HP 3PAR StoreServ 8000 4-port 1Gt Ethernet Adapter H&Z05A
HP 3PAR StoreServ 8000 2-port 10Gb Ethernet Adapter E7Y70A

» The host adapter cards are optional because the Storage Base
products and the Upgrade Controller Node Pair include built-in FC
ports.

= Ethernet Adapters (H6Z05A and E7Y70A) can be used exclusively
with the HPE 3PAR File Persona Software Suite.

s  The16Gb/s Fiber Channel Adapter (H6Z00A) includes (4) 16Gh/s
shortwave FC SFP+. The 10Gb/s iSCSI/FCoE Adapter (H6Z10A)
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includes (2) 10Gb/s shortwave SFP+, The 10Gb/s Ethernet
Adapter (E7Y70A) includes (2) 10Gb/s SR SFP+
» Each node in a node pair {a node pair is composed of the two
controller nodes in a single 2U enclosure) must have the same
number and type of adapters: FC, iSCSI/FCoE, and Ethernet
adapters may not be intermixed in a node pair.
e The 4 ports of the FC adapter can be individuatly configured to
connect to a host or to a remote array in an RC configuration.
e The two ports of the ISCSI/FCoE adapter can be individually
configured by the user as i5CSI or FCoE.
i Adap‘ler Cnnﬂgurahons permitted on HPE 3PAR StoreServ 8000 2-node systems ‘
o e .
i ' Product Nodes A : B C ; D ' ; ;
. — 1N - .
. 2-node NodeQ |Empty  {FC iSCSI/FCoE | Eth ! ' ]
51,.5_79[?99 Base | Node1 | Empty FC iSCSI/FCoE | Eth il = = | . | o
f Upgrade Node?2 |Empty FC iSCSI/FCoE | Eth ; i :
" Node Pair 1 _Ngggi__ Empty FC |SC_SJ/_F_CQ§M Eth e e i — |
r;dapier Configurations permiﬂed on HPE 3PAR StoreServ 8000 A-node systems !
{ Product {Nodes |A E i b e iF IG (H |
i FC iSCSI/FCOE | Eth ! [Empty  |FC |
! Node O |Empty  {FC ISCSI/FCOE | Eth i Empty  |Empty  [Empty  (FC ;
§ Node 1 | Empty Empty Empty | Empty Empty Empty | Eth HiSCSI/FCo
; Node2 \Empty  |Empty  {Empty  lEmpty  {FC ISCSI/FCoE | Eth 'E i
I Node3 !Empty | ! | FC iSCSI/FCOE | }ISCSI/FCo |
- 4-node Storage i 1‘ ] ! ] { ; 'E i
i . N S ..5... T e i s . S T B m g e e 5 75 gl e s g S—
i NS PN IS S S [ O TS
E Node O | iSCSI/FCoE ! LFC Eth [ JSCSI/FCoE irE‘rh FC ISCSI/FCoE Eth
; Node 1 1iSCSI/FCoE i FC Eth i ISCSI/FCoE i Eth i FC : |SCSIIFC0E Eth
i Node2 | FC | Eth FC ﬁ Eth ﬂ ISCSI/FCoE | FC | ISCSI/FCoE ! Eth
i Node3  FC | Eth. IFC i Eth { iSCSI/FCOE | FC i ISCSUFCOE Eth

NOTE. i the conf‘ iguration includes Remote Copy over Fibre Channel it is recommended that ophonal Fiber Channel HBAs
are purchased as the built in ports will not offer sufficient connectivity.
NOTE: Ethernet Adapters can be used only with the HPE 3PAR File Persona Software Suite for File services connectivity

Step 3 - Choose Drive Enclosures

Add drive enclosures to expand the configuration and to add large form factor drives to the configuration. Drive enclosures can be
ordered separately for installation in the field, or they can be factory configured in a rack. Drive enclosures are optional. Because
the Storage Base products and the Upgrade Node Pair include small form factor drive bays, the minimum configuration does not
require any additional drive enclosures. For larger configurations, attach drive enclosures. Each drive enclosure includes 24 drive
bays. The two drive enclosure types can be intermixed in a single array. The HPE 3PAR StoreServ 8200 supports up to nine (%)
added drive enclosures. The HPE 3PAR StoreServ 8400 supports up to twenty-two (22) added drive enclosures. The HPE 3PAR
StoreServ 8440 supports up to thirfy-eight (38) added drive enclosures. The HPE 3PAR StoreServ 8450 supparts up to eighteen

(18) added drive enclosures.
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HPE 3PAR StoreServ 8000 SFF(2.5In) SAS Drive Enclosure HPE IPAR StoreServ 8000 LFF(3.5in) SAS Drive Enclosure

Drive Enclosures

HP 3PAR StoreServ 8000 SFF(25in) SAS Drive Enclosure H6Z26A
HP 3PAR StoreServ 8000 LFF(Z.5in) SAS Drive Enclosure H&6Z27A
HP 3PAR StoreServ 8000 SFF(25in) Field Integrated SAS Drive Enclosure E7Y71A
HP 3PAR StoreServ 8000 LFF(35in) Field Integrated SAS Drive Enclosure E7Y72A

¢  Each drive enclosure includes 24 drive bays, () IO modules, (2) Tm SAS
cables, (1 mounting rail kit, and power cables.

o The 2U SAS drive enclosure provides 24 SFF drive bays arranged in a
single row.

¢  The 4U drive enclosure provides 24 LFF drive bays, arranged in four (4)
columns of six (&) slots each.

o Drive endlosures are connected in daisy chains from the SAS ports of
the controller nodes.

e The best practice is to balance the drive enclosures across the SAS
ports, remembering that the controller node enclosures include (24)
drives attached to the SAS port labeled DP-1.

*  The best practice when including LFF and SFF drive enclosures in the
same array is fo arrange them in the rack so that all of the 2U
enclosures that belong to one node pair are together and all of the 4U
enclosures for that node pair are together. When connecting the
backend SAS cables, intermix the 2U and 4U SAS enclosures on each
SAS port.

o  With a four node configuration, the best practice is to attach the same
number of drive enclosures and drive types to each node pair.

e To achieve highest availability in multi-enclosure configurations,
configure a minimum of two (2) enclosures per node pair for RAID 1, a
minimum of four (4) enclosures per node pair if RAID 5 is included, and
& minimum of three (3) enclosures per node pair if RAID & is included.
enclosures.

s Drive bays that are not filled with a drive must be covered with a drive
blank to preserve proper air flow.

s  |f future capacity upgrades are expected, include enough Drive
Enclosures so that there are some empty bays in each enclosure after
all drives are added.
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Step 4 - Choose Drives

Drives are arderable at the time the array is purchased, or can be added in the future when additional capacity is required. HPE
3PAR StoreServ 8000 drives are sold as single drives. Note that these drives are only compatible with the HPE 3PAR StoreServ
8000 SAS Drive Enclosures.

HPE 3PAR StoreServ 8000 SAS Drives

HPE 3PAR SSDs HP 3PAR StoreServ 8000 400GB SAS MLC SFF(25in) Solid State Drive NGY0Ob6A
HP 3PAR StoreServ 8000 480GB SAS MLC SFF(2.5in) Solid State Drive K2Q95A
HP 3PAR StoreServ 8000 480GB SAS ¢cMLC SFF(25in) Sclid State Drive K2PB8A
HP 3PAR StoreServ 8000 480GB SAS cMLC LFF(3.5in) Solid State Drive K2Q96A
HP 3PAR StoreServ 8000 192TB SAS cMLC SFF{2.5in} Solid State Drive K2P89A
HP 3PAR StoreServ 8000 384TB SAS cMLC SFF(2.5im) Solid State Drive K2P1A
HPE 3PARSAS HDDs HP 3PAR StoreServ 8000 300GB SAS 15K SFF(25in) Hard Drive K2PI7A
(Performance HDDs)  Hp 3PAR StoreServ 8000 600GB SAS 15K SFF(25in) Hard Drive K2P98A
HP 3PAR StoreServ 8000 600GB $AS 10K SFF(25in) Hard Drive K2PQ9A
HP 3PAR StoreServ 8000 12TB SAS 10K SFF(2.5in) Hard Drive K2P93A
HP 3PAR StoreServ 8000 1.8TB SAS 10K SFF(25in) Hard Drive K2P94A
HPE 3PAR NL SAS HP 3PAR StoreServ 8000 2TB SAS 7.2K SFF(2.5in) Hard Drive MOS92A
HDDs HP 3PAR StoreServ 8000 2TB SAS 7.2K LFF(35in) Hard Drive K2P95A
HP 3PAR StoreServ 8000 4TB SAS 72K LFF(3.5in) Hard Drive K2P87A
HP 3PAR StoreSery 8000 6TB SAS 7.2K LFF(35in) Hard Drive K2P96A

e  For each drive type installed in the array, the minimum recommended
initial quantity is eight (8) drives per node pair for SSD and SAS
performance HDDs, and twelve (12) drives per node pair for Nearline
HDDs.

NOTE: 8 drives support RAID 1and RAID 5. For RAID 6 choose 12
drives.

e  Minimum upgrade quantity is 4 drives per node pair or 2 drives per
enclosure, whichever is larger. Best practice is to run Autonomic
Rebalance (also known as tunesys) after adding the drives.

e RAID 6 is strongly recommended for Nearline drives.

s All node enclosures must conitain either zero (0) or an even number of
the same type of drives (FC, NL, SSD).

* All drive enclosures must contain an even number of drives, with a
minimum of two.

e A best practice is to add equal numbers of drives 1o all enclosures
compatible with the drive type being added.

=  With a four node configuration, the best practice is to attach the same
number and type of drives to each node pair.

s  Small Form Factor (SFF)-specific configuration practices

- SFF drives may be [oaded into the Storage Base endlosures,
the Upgrade Node Pair enclosure and the 2U SAS drive
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enclosure.
SFF drives must be loaded in pairs of identical drives,
beginning with the leftmost slot, skt 0, and filling to the right,
leaving no empfty slots between drives.

» Large Form Factor (LFF)-specific configuration practices

- LFF drives may be loaded into the 4U SAS drive enclosure.

- LFF drives must be loaded in pairs of identical drives starting
at the botfom of a column, leaving no empty slots between
drives in the column.

Infermixing SSDs and spinning media in a LFF drive enclosure
is allowed as long as each drive type is installed in even pairs in
the same column.

- Itis permitted to have empty columns between columns
confaining drives. Different columns do not have to contain the
same number of drives.

- Anall LFF drive configurafion is permitted, leaving the Storage
Base Enclosure empty.

HPE 3PAR FIPS HP 3PAR StoreServ 8000 920GB SAS MLC SFF(2.5in) FIPS Encrypted Solid State

Encrypted SSD/HDD Drive K2P90A
HP 3PAR StareServ 8000 1.92TB SAS cMLC SFF(25in) FIPS Encrypted Solid State
Drive K2RZ7A
HP 3PAR StoreServ 8000 384 TB SAS ¢cMLC SFF(25in) FIPS Encrypted Solid State
Drive MOT&E6A
HP 3PAR StoreSery 8000 6C0GB SAS 15K SFF(2.5in) FIPS Encrypted Hard Drive K2P92A
HP 3PAR StoreServ 8000 12TB SAS 10K SFF(2.5in) FIPS Encrypted Hard Drive K2P85A
HP 3PAR StoreServ 8000 4TB SAS 72K LFF(3.5in) FIPS Encrypted Hard Drive NOYO5A
HP 3PAR StoreServ 8000 6TB SAS 7.2K LFF(3.5in) FIPS Encrypted Hard Drive K2PB6A

HPE 3PAR Encryptlon HP 3PAR 8200 Data Encryption LTU L7B67A

License HP 3PAR 8200 Data Encryption E-L TU L7B67AAE
HP 3PAR 8400 Data Encryption LTU L7BY1A
HP 3PAR 8400 Data Encryption E-LTU L7B1AAE
HP 3PAR 8440 Data Encryption LTU L7C15A
HP 3PAR 8440 Data Encryption E-LTU L7CI5AAE
HP 3PAR 8450 Data Encryption LTU L7C39A
HP 3PAR 8450 Data Encryption E-LTU L7C39AAE

» Anencrypted HPE 3PAR StoreServ array, i.e. any HPE 3PAR StoreServ
array that has the HPE 3PAR Data Encryption license activated or
infended to be activated, must have only self-encrypted drives installed.

» A non-encrypted HPE 3PAR StoreServ array can have a mix of
encrypted and non-encrypted drives.

» Cusfomers have option to Turn on encryption, non-disruptively, at any
time, even affer data has been written to the system.

=  FIPS 140-2 Validated Self-Encrypting Drives (SEDs) have been certified
by the US. National Institute of Standards and Technology (NIST) and
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Canadian Communications Security Establishment (CSE) as meeting the
Level 2 security reguirements for cryptographic modules as defined in
the Federal Information Processing Standards (FIPS) 140-2 Publication

e Strengthen the DAR solution with an optional FIPS 140-2 Level-2
validated external key manager. Supports KMIP 1.1 for key management
communications

s Supports HPE Enterprise Secure Key Manager 4.0 and SafeNet
KeySecure k460 and k150 centralized key management

s Adata encryption license {LTU) is required to enable encryption on the
array. One encryption license is required for each encrypted array.

»  Once encryption is enabied on the HPE 3PAR StoreServ Storage, it
cannot be disabled.

e The local key manager is included in the HPE 3PAR CS. There is not a
separately orderable part number for the local key manager.

Step 5 - Choose Service Processor Implementation

The HPE 3PAR Service Processor remotely monitors the HPE 3PAR StoreServ 8000 and enables remofe servicing of the array.
The key capabilities of the Service Processor are to:

e Enable rapid, proactive responses to issues

# Provide a secure communication channel between the customer's data center and HPE 3PAR Central for:
- Remote Online Software Upgrade --Upgrade software with no application disruption
- Remote Diagnostics —Maintain key diagnostic information centrally on a historical basis
- Remote Serviceability--Provide fast predictive response and remediation

Each HPE 3PAR StoreServ 8000 requires its own Service Processar. The Service Processor functions as the communication
interface between a customer's IP network and HPE 3PAR Central by managing all service-related communications. The Service
Processor leverages the industry-standard MTTP over Secure Sockets Layer (HTTPS) protocol fo secure and encrypt data
communication.

The Service Processor can be deployed either as a virtual Service Processor (VSP) or a physical Service Processor. A virtual Service
Processor is included free with the base HPE 3PAR Operating System. The virtual Service Processor can be installed on a
customer-provided VMware or Microsoft Hyper-V system that meets the following specifications:

s Virtualization operating system
- VMware vSphere ESXi 4.1,5.0,51,55
- Microsoft Hyper-V Server 2008 R2, 2012 or 2012 R2
= Server features
- 2GB RAM {minimum for the VSP Virtual Machine)
- 256 GB free disk space (minimum for the VSP Virtual Machine)
NOTE: VSP storage must not reside on the array it is managing.
- DVDROM or DVD RW
- 1Gb Ethernet port
- For VSP an VMware, the server must be listed in the VMware Compatibility Guide
For VSP on Hyper-V, the server must be listed on the Windows Server Catalog
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Physical Service Processor

The physical Service Processor is a dedicated storage appliance located within the storage rack providing close proximity to the
HPE 3PAR StoreServ B000 Storage. The physical Service Processor is fully supported and maintained by HPE Services. The
physical Service Processor has serial port connectivity that provides maintenance access for trouble shooting capabilities.

If a VMware server is not avallable to run the virtual Service Processor, the physical Service Processor Is the alternative chaice for
remote monitoring and remaote service. The physical Service Processor is available in two version: with Single Power Supply and
with Redundant Power Supply.

Service Processor HP 3PAR StoreServ SPS Service Processor K2RZ8A
HP 3PAR StoreServ RPS Service Processor K2R29A

HPE 3PAR Policy Server

HPE 3PAR Policy Server works fo implement customer-configurable remote service access policies. Installed on a customer-
provided host, Policy Server provides the customer with ulfimate flexibility and contro! to allow or deny outbound communication
or remote service connections to and from an HPE 3PAR StoreServ Storage system. Policy Server also serves as the ceniralized
point for collecting and storing audit logs of all diagnostic data transfers and authorized remote service connections to and from all
configured HPE 3PAR Storage systems. HPE 3PAR Policy Server provides the

The customer has complete control over policy administration.

A centralized policy administration for all HPE 3PAR Storage systems is provided.

A centralized audit log to facilitate security audits is provided.

Up to 100 3PAR systems can be managed with a single 3PAR Policy Server license

Palicy Server 6.15 can be run on a Virtual Machine. For the latest information on supported hypervisors, refer o Single

Point of Connectivity Knowledge for HPE Storage Products (SPOCK): hittpe//www.hpe.com/storage/spock

HP 3PAR Policy Manager Software LTU TE400B

Step 6 - Choose Cables for host connection and remofe copy connection

Cables are required on the HPE 3PAR StoreServ 8000 Storage for drive enclosure connections and for host connectivity. Copper
SAS cables are required for connecting the drive enclosures to the nodes on the same rack and for daisy chaining between
adjacent drive enclosures. Storage Base products, the Upgrade Node Pair and the Drive Enclosures all include Copper SAS cables.
SAS Active Optical Cables are required if an HPE 3PAR StoreServ 8000 needs to be expanded into an adjacent rack, to connect
drive enclosures in adjacent racks fo the nodes in the base rack. OM& Fiber Cables are required for host connectivity, Remote Copy
and Peer Motion. The copper 1GbE cables are used for Remote Copy over IP and for connection to the Management Port.

Cables

SAS Active Optlcal HP 10m Mini SAS High Density Active Cptical Cable E7VO5A

Cables HP 25m Mini SAS High Density Active Optical Cable E7V96A

OM4 Cables HP Premier Flex LC/LC Multi-mode OM4 2 fiber 1m Cable QK732A
HP Premier Flex LC/LC Multi-mode OM&4 2 fiber 2m Cable QK733A
HP Premier Flex LC/LC Multi-mode OM4 2 fiber 5m Cable QK734A
HP Premier Flex LC/L.C Multi-mode OM4 2 fiber 15m Cable QK735A
HP Premier Flex LC/LC Multi-mode OM4 2 fiber 30m Cable QK736A
HP Premier Flex LC/LC Multi-mode OM4 2 fiber 50m Cable QK737A
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Copper 1GbE cables HP 4.3m/14ft CATS RJ45 M/M Ethernet Cable C7536A
HP 7.6m/25ft CATS RJ45 M/M Ethernet Cable C7537A
HP 152m/50ft CATS RJ45 M/M Ethernet Cable C7542A

Step 7 - Choose Racking Options

The HPE 3PAR StoreServ 8000 is compatible with most industry standard 4-post EIA 19 inch racks with square mounting holes,
including the HPE Intelligent Series Rack and the HPE 10000 G2 Series Rack. The HPE 3PAR StoreServ 8000 can be factory
configured and shipped in a rack or shipped without a rack for field integrafion into an existing rack. The rack used for factory
integration is the HPE Intelligent Series Rack.

HPE Rack and Rack Options

Factory Select a rack to house your HPE 3PAR StoreServ 8000.
integration NOTE: The HPE Inteiligent Series Rack is the only series supported for factory configuration.

Primary The HPE 3PAR StoreServ 8000 will be configured into an HPE Intelligent Series Rack with the appropriate power
Configuration distribution units (PDUs). If other products such as servers or back-up products are included in the cab, a
Rules different PDU will be added (if required) or can be chosen from a list of appropriate offerings shown in the

configuration tool. The HPE Intelligent Series Rack must be purchased for factory configurafion. Additional 3PAR
StoreServ 8000 controller node enclosures and drive enclosures may be ordered for multiple subsystem
infegration at the factory. The 3PAR StoreServ 8000 is also supported in HPE 10000 G2 Series racks for field
installation. When calculating available U-space, assume that no space will be placed between the mounted
components. For redundancy, order PDUs in quantities of two. Refer to the Configuration and User Guide in the
Information Library at the Rack Solutions webpage.

HPE intelligent NOTE: The number of components that will fit in a rack varies and is determined by the
Series Racks interior U-space of the rack,

HP 47U 600mm x 1075mm Enterprise Shock Rack BWS12A
HP 47U 1075mm Side Panel Kit BWS15A
HP 42U 600mm x 1075mm Enterprise Shock Rack BWS04A
HP 42U 1075mm Side Panel Kit BWQOGA
HP 36U 600mm x 1075mm Enterprise Shock Rack BWBI6A
HP 36U 1075mm Side Panel Kif BWB98A
HP 42U 600mm x 1200mm Enterprise Shock Rack BWQ08A
HP 42U 1200mm Side Panel Kit BWIGSA

For more lnformaTlon on the HPE rack offerlngs please see the followmg URL:

For more lnformahon on rack options, see:
For more information on PDUs, see:

http://h h.wwwi.h m cts/servers/proliantstorage/power-

protection/pdu.html.
HPE PDU Pivet HP EVA PDU Pivot Kit AG730A
Kit Used to reclaim 2U of space in an HPE Infelligent Series Rack with HPE 3PAR StoreServ 8000

configurations. This kit allows the PDUs to be placed in the back of the rack without requiring any
rack U space.

NOTE: The use of the PDU Pivot Kif is strongly recommended and is the default option when
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Configuration Information

orders are configured, as it will save 2U of valuable rack space.

NOTE: 0D1 will appear after this part number to indicate factory integration where
appropriate.

Non-HPErack The Storage Bases, the Upgrade Node Pair, and the Drive Enclosures include mounting rails that

and power are compatible with industry standard 4-post EIA 19 inch racks with square mounting holes. For

requirements  detailed information on determining compatibility of a non-HPE rack, please review the
information included in the HPE 3PAR StoreServ 8000 StoreServ 8000 Site Planning Guide

Step 8 - Choose Software

HPE provides an extensive selection of features for HPE 3PAR StoreServ Storage. All of the features available on the HPE 3PAR
StoreServ 20000 Storage system are also available on the HPE 3PAR StoreServ 8000 Storage system, the result of a common
architecture that spans from small and medium businesses to the largest global enterprise. For convenient ordering, the 3PAR
StoreServ 8000 provides the features in Suites.

Two types of software licensing methods are employed with the HPE 3PAR StoreServ 8000. Some software titles are licensed per
system; other fitles are licensed by drive. With system-based licensing one license covers the whole array, independent of
canfiguration or capacity. Drive-based licensing, in contrast, is licensed per installed drive. A software title with drive-based licensing
includes two Licenses to Use (LTU), a Base LTU that enables the software feature for the system and a Drive LTU that licenses the
use of one drive. For each software title, purchase one Base LTU per fitle per array, and one Drive LTU, up to a cap, for every drive,
that is installed in the array, independent of drive type. For the HPE 3PAR StoreServ 8200 the Drive LTUs cap at 48. For the HPE
3PAR StoreServ 8400 the Drive LTUs cap at 168. For the HPE 3PAR StoreServ 8440 the Drive LTUs cap at 320. For the HPE 3PAR
StoreServ 8450 the Drive L. TUs cap at 168. After reaching the cap, you do not need to purchase any more Drive L TUs for that title,

For more information regarding HPE 3PAR 8000 software SKts see:

il

HPE 3PAR Operating Required for all new HPE 3PAR StoreServ systems, this foundational software suite gives you

System Sofiware everything you need to get up and running quickly and efficiently. Powered by HPE 3PAR ASIC, HPE

Sulte (Required) 3PAR StoreServ's Thin Technologies which include HPE 3PAR Thin Provisioning, HPE 3PAR Thin
Persistence, HPE 3PAR Thin Conversion and HPE 3PAR Thin Deduplication, form the base of this
software suite. Performance acceleration is assured with HPE 3PAR Adaptive Flash Cache by reducing
application response time.
Network simplification are security are covered with VLAN tagging. Simplified management is offered
by HPE 3PAR Operating System, HPE 3PAR StoreServ Management Console, HPE 3PAR Host Explorer
and HPE SmartStart software designed to get you off to a quick start with your new HPE 3PAR
StoreServ system; HPE 3PAR System Reporter and HPE 3PARInfo software are designed to track
performance and capacity utilization frends for multiple HPE 3PAR StoreServ Systems. Other highlights
of this suite inciude HPE 3PAR Fuii Copy, autonomic rebalancing capabilities that heip you optimize the
use of future capacity expanstons, and support for standard multipathing software for high availability
in clustered environments. A one year license for online import is included to enable migration from
HPE EVA, EMC CLARIION CX4, EMC VNX/VNX2, EMC VMAX (VMAX, VMAX SE, VMAX 10K, 20K, 40KD
or HDS NSC, USP, USP V, USP VM.

HPE 3PAR This suite bundles HPE 3PAR Virtual Copy with HPE 3PAR Remote Copy software, both also sold
Replication Software separately for all HPE 3PAR StoreServ models. HPE 3PAR Virtual Copy software protects and shares
Sulte data affordably with rapid recovery using reservation-less, non-duplicative, copy-on-write snapshots.

HPE 3PAR Remote Copy offers simple and cost effective data protection for efficient multi-tenant
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HPE 3PAR Data
Opfimization
Software Sulte

HPE 3PAR Flle
Persona Software
Suite

HPE 3PAR Security
Software Sufte

HPE 3PAR
Application Software
Suite for Hyper-V

HPE 3PAR
Application Software
Sulte for Exchange

HPE 3PAR
Application Software
Suite for Oracle

HPE 3PAR
Application Software
Suite for SQL

HPE StoreOnce
Recovery Central
Manager

disaster recovery.

Also, included in this bundie is Peer Persistence which ensures transparent automatic failover over
metropolitan distances using Remote Copy Synchronous mode. The Suite also includes HPE 3PAR
Cluster Extension Software which enables automatic failover across data centers using Remote Copy
Asynchronous mode.

This software bundle combines HPE 3PAR Dynamic Optimization, HPE 3PAR Adaptive Optimization,
HPE 3PAR Priority Optimization and HPE 3PAR Peer Motion software together. HPE 3PAR Dynamic
Optimization delivers the required service levels for the lowest possible cost throughout the data
lifecycle. HPE 3PAR Adaptive Optimization improves storage utilization by enabling cost-optimized
storage tiering. HPE 3PAR Priority Optimization assures service levels with QoS controls for mission
critical applications. HPE 3PAR Peer Motion enables load balancing at will wherein, movement of dafa
and workloads between arrays is initiated without impacting applications, users or services. The four
software titles bundled in this suite are also sold separately for all HPE 3PAR StoreServ models.

This software suite enables file protocol services and an Object Access APl to extend the spectrum of
primary storage workloads natively addressed by HPE 3PAR StoreServ Storage Systems, with
Converged Controllers. With this solution, the architectural benefits of HPE 3PAR StoreServ Storage
can be extended to the following use cases: enterprise file sync and share; home directory
consolidation; group, departmental and corporate shares; and custom cloud applications.

This software suite bundles HPE 3PAR Virtual Domains and HPE 3PAR Virtual Lock software. With this
suite, you can segregate access and deliver robust storage services for different applications and user
groups with additional security attached fo the retention of storage volumes.

Protect your Microsoft Hyper-V environment with HPE 3PAR Recovery Manager for Microsoft Hyper-V
and the HPE 3PAR VSS Provider software, included in this software bundle.

This bundie gives you the essentials for use with Microsoft Exchange, including HPE 3PAR Recovery
Manager for Exchange and the HPE 3PAR VSS Provider software.

Everything you need for protecting Oracle databases, including HPE 3PAR Recovery Manager for
Oracle and Oracle space reclamation capabilities.

Protect Microsoft SQL databases with HPE 3PAR Recavery Manager for Microsoft SOL and the HPE
IPAR VSS Provider software.

By combining the performance of snapshots with the protection of backups, this software integrates
HPE 3PAR StoreServ with HPE 3PAR StoreOnce Backup Systems to provide a converged availability
and flat backup service that augments traditional backup processes. With this automated, non-infrusive
software, the simplicity and performance of local and remote snapshots can be combined with the
reliability and cost effective retention of deduplicated backups
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HPE StoreFront The HPE StoreFront Remote SaaS Portal provides proactive tools and integrated data collection from

Remote SaaS Portal the HPE 3PAR StoreServ Storage arrays that call home 1o deliver unique insights and analytics all in
one dashboard. |dentify capacity and performance issues early through intuitive capacity and
performance trend analysis and forecasting. These valuable analytics help maximize asset utilization
and optimize the datacenter with recommendations and remedial actions when issues arise. Users can

log into hitpe//www.storefrontremote.com to claim their arrays and get access for free.

Step 9 - Choose File Controller

With HPE 3PAR StoreServ Fite Controller you get an efficient, bulletproof, and effortiess way to provide file storage from HPE 3PAR
StoreServ Storage. 3PAR StoreServ File Controller saves you time and money by supporting hundreds to thousands of concurrent
users and diverse file workloads It also has non-intrusive data deduplication that provides an average 50-60% in space savings. It
provides security through features such as built-in encryption, sophisticated access controls, online snapshots, and the ability to run
endpoint protection and backup software onboard so that data is protected at rest and in flight. HPE 3PAR StoreServ File
Conitrollers are clustered file gateway configurations with transparent failover and online rolling maintenance updates that deliver
continuous availability of data to users, servers, and applicafions. With a straightforward and consistent management experience, it
also provides robust capabilities for demanding 24 x 7 file storage environments.

For more details on the specn“ cations and daTa services offered by the HPE 3PAR SToreServ File Controller please refer to the
following link: ; : ; o : ;
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Physical Dimensions

36U 1075mm Intelligent Series Rack
420 1075mm Intelligent Series Rack
42U 1200mm Intelligent Series Rack
47 1075mm Intelligent Series Rack

HPE 3PAR StoreServ 8200 2N Storage
Base {no host adapters, no drives)

HPE 3PAR StoreServ 8200 2N Storage
Base (with two host adapters, no drives)
HPE 3PAR StoreServ 8400 2N Storage
Base (no host adapters, no drives)

HPE 3PAR StoreServ B4Q0 2N Storage
Base (with two host adapters, no drives)
HPE 3PAR StoreServ 8400 4N Storage
Base {no host adapters, no drives)

HPE 3PAR StoreServ 8400 4N Storage
Base (with four host adapters, no drives)
HPE 3PAR StoreServ 8440 2N Storage
Base (no host adapters, no drives)

HPE 3PAR StoreServ 8440 2N Storage
Base (with two host adapters, no drives)
HPE 3PAR StoreServ 8440 4N Storage
Base (no host adapters, no drives)

HPE 3PAR StoreServ 8440 4N Storage
Base (with four host adapters, no drives)
HPE 3PAR StoreServ 8450 2N Storage
Base (no host adapters, no drives)

HPE 3PAR StoreServ 8450 2N Storage
Base (with two host adapters, no drives)
HPE 3PAR StoreServ 8450 4N Storage
Base (no host adapters, no drives)

HPE 3PAR StoreServ 8450 4N Storage
Base (with four host adapters, no drives)
HPE 3PAR StoreServ 8000 SFF(2.5in)
SAS Drive Enclosure (without drives)
HPE 3PAR StoreServ 8000 LFF(35in)
SAS Drive Enclosure (without drives)

SFF SAS drive with carrier

LFF SAS drive with carrier

Width in/mm

2354/5979
2354/597.9
2354/5979
23545979

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

19/483

078/19.9™

4.36/110.84™

Depth in/mm

44311252
44311252
5119/13002
44311252

26.6/676.1

26.6/6761

2666763

266/676T

2666767

26.6/6761

26.6/676.1*

26.6/6761*

26.6/676.1*

266/676.1*

26.6/676.1*

266/6761"

26.6/676.1*

266/6767*

248/6307

24.9/6314

896/227.7

8.67/22026

HPE 3PAR StoreServ 8000 Storage

Helght in/mm/U

6884/17486
79/2006.6
79/2006.6

8853/22487

3.46/87.95/2

3.46/87.95/2

3.46/8795/2

3.46/8795(2

6.925/175.5/4

6.925/17589/4

346/87.95/2

3.46/87.95/2

6925/1759/4

6.925/175.9/4

346/87.95/2

3.46/87.95/2

6.925/1759/4

692517594

3.46/87.95/2

689/175/4

342/8685*

118/30.0™

Weight Ib/kg

428/195
4514205
531/241
483220

477116
4871221
4771216
487/221
97.8/44.4
99.8/453
4771216
487/221
97.8/4b ks
99.8/453
&7.7/216
4871221
97.8/444
99.8/453
335/152
4290195
0.7/032
(varies by type)

1.9/0.86
(varies by type)

Page 26



QuickSpecs HPE 3IPAR StoreServ 8000 Storage
m

Technical Specifications

Service Processor 3748117
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Technical Specifications

Power Requirements

Input Voltage (VAC) 100 - 240 VAC

Frequency (Hz) 50 - 60

;Component o fidle (wa-;i;li'-l'-ulhr; - __M“;‘T;;ns:dii;atlth\“n;ﬂ“s I__BTEI{hr) _l
Node Pair (8200 or 8400, 236 /803 |393/1357 o l
no drives, no add—on host ada_[_)le_rs N N — - L
Node Pair (8440 or 8450), 344/ 1173 363 /1238 |
no drives, no add-on host adapTers o o o N ]
“4-port 16Gh/s Fibre Channel Adapter 1861/ 635  hor3jess
;2 port 10Gb/s iSCSI/FCoE Adapter ) 134 /1158 §40 ] 1364 o i
2-port 10Gb/s Ethernet Adapfer 569/ 194 ~ bnjwes ]
l4-port 16b/s Ethernet Adapter 197/ 67 n97/67 1
8000 SFF(2.5in) SAS Drive Enclosure, no drives ___“ISO /512 (average) 3150 /512 (average) i
8000 LFF(3.5in) SAS Drive Enclosure no drives 164 /559 (average) g]i:le 4 | _25_?_9\59@93) o i
300GB 15K Small Form Factor HDD ~b7/29 l69 /231 ]
'60065_1_555mau FormFactor HDD  {70/240 3
800 GB 10K Small Form Factor HDD  le3/214 74/252 o
1.2TB 10K Small Form Factor HDD 2 — Barme
18TBIOK Small Form Factor DD [73/248 U gsise
1787 SmallFormFactorNLHDD — — bos/t01 . Be/m
21B72KSmall FormFactor NLHDD.  je1/208  _  W2jme
2TB72K Large Form Factor NLHDD  [75/256 - hosfzer
4TB7KLargeFormFactor NCNDD ea/zu hs1jaes ?
6TB7KlargeFormFectorNUNDD  M9/407  fw3/eek_ |
400GB Small Form Factor MLCSSD . B3 kaes ]
480GBSmallFormFactor MLCSSD ~22/7s __ Ss/w7 |
480GBSmallFormFactorcMLCSSD B/m %k
480GB Large Form Factor MLCSSD __— hejen k7o
920GBSmall Form Factor MLCFIPSSSD_ 22/75 55/®7
1920GB Small Form FactorcMLCSSD _~ 8s/me -~ ®e/ss
3840GB Small Form Factor cMLCSSD_ 34/mé M0/35 ’
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Environmental Specifications*

Operating Temperature

Shipping Temperature
Altitude (ft/m) max.
Shipping Altitude (ft/m) max.
Humidity

Shipping Humidity
Operating Vibration
Non-cperating Vibration
Operating Shock
Non-operating Shock
Maximum Air Flow

Electromagnetic Compatibility

Acoustics Sound pressure level
measured per 1SO 7779 specs
during normal operating fan
condifions, from a minimum of
3,000 RPM to a maximum of
10,000 RPM

Safety

41° 10 104° F (5° to 40° ) - Reduce rating by 1° F for each 1000 ft altitude (1.8°
C/1.000 m)

32° to140° F(0° 1o 60° C)

10,000 ft /3,048 m

40,000ft/ 12192 m

10% fo 20% non-condensing

10% to 90% non-condensing

0.25 G, Sine, 5-500 Hz, 0.1 Grms, Random 10-100Hz

05 G, 5-500 Hz, Sine

2 G, Tims, half-sine

10 G, MIms, half-sine

Storage Base and Upgrade Node Pair - 109 CFM per enclosure

8000 SFF(2.5in) SAS Drive Enclosure - 105 CFM
8000 SFF(2.5in) SAS Drive Enclosure - 109 CFM

CISPR 222008/ EN55022:2010 Class A

CISPR 242010/ EN 55024:2010

IEC 61000-3-22005/ EN 61000-3-22006 +A12009 +A22009
IEC/ EN 61000-3-3:2008

AS/NZS CIPSR 22: 2009 Class A

CNS 1343822006 Class A

47 CFR Part 15 Subpart b Class A

ICES-003 Issue 5 Class A

V-3/2014.04

RRA Notice No. 2014-8 (2014.0623) & 2014-37 (204.06.23) Class A
RRA Notice No. 2014-9 (2014.06.23) & 2014-38 (2014.0623)

8200/8400 B84004N  84402N  84404N  80002U 8000 4U
2N Storage  Storage Storage Storage SAS Drive  SAS Drive

Base Base Base Base Enclosure  Enclosure
638 672 72 74 626 613
934 965 93 Q97 854 88

IEC 60950~12005 (2nd Edition); Am 1:2009
EN 60950-12006 +A112009+A12

EN 624762010

CNS 14336-1 2nd Edition

UL 60950-12nd Ed.

CAN/CSA C22.2 No. 60950-1

* Specifications are subject to change without notice.

Certifications / Markings

cTUVus Mark KCC

TUV T-mark (EN 60950) GOST-R

CE Mark C-Tick

FCC Class A WEEE China RoHS
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IC Class A EU RoHS
VCCI Class A
BSMI Class A
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Summary of Changes

Date Version History Action Description of Change:

04-Dec-2015 From Version 3to & Changed Added HPE 3PAR StoreServ 8200 Converged File/Block
Starter Kit. Added new drives (400GB MLC SSD, 3.84TB FE
SSD, 4TB NL FE HDD).

02-Oct-2015 From Version 210 3 Added Added The HPE StoreFront Remote SaaS Portal

28-Sept-2015 From Version 1102 Changed Changes made throughout the Quickspecs

24-Aug-2015 Version 1 Created Create first version

f ¥ in B

Sign up for updates

v Rate this document

Hewlett Packard
Enterprise

© Copyright 2015 Hewlett Packard Enterprise Development LP. The informafion contained herein is
subject to change without notice. The only wamranties for Hewlett Packard Enterprise products and
services are set forth in the express warranty statements accompanying stich products and services.

Nothing herein should be construed as constituting an additional warranty. Hewlett Packard Enterprise
shall not be liable for fechnical or editorial errors or omissions contained herein.

cO4607918 - 15247 - Worldwide - V4 - 4-December-2015
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Overview

HPE StoreOnce Systems

Does data growth leave you struggling with complex, distributed, and costly data protection? Is some of your data not being
protected because backup windows aren't long enough or backup jobs are failing? Keep pace with HPE StoreOnce Systems; disk-
based, deduplicating, backup systems. Use StoreOnce deduplication, avallable in a range of scalable dedicated appliances and
flexible virtual appliances, with your choice of backup and recovery software fo deliver robust enterprise-wide data protection.
HPE StoreOnce Systems reduce the amount of backup data you need to store by up to 95% and with our scale-out architecture
You can pay-as-you-grow to retain up 1o 34 petabytes of dafa in a single pool. HPE StoreOnce Systems provide automated backup
and DR operations with all the features you'd expect from disk backup, together with secure data retention with built-in data
encryption for Dafa at Rest and Data in Flight**.

HPE StoreOnce Catalyst delivers industry-leading backup speeds of up to 139 TB/hr* enabling you to meet shrinking backup
windows, pius Federated Deduplication across the enterprise so you choose where to deduplicate data. Federated Catalyst allows
Catalyst stores fo span nodes simplifying backup management and optimizing available storage in large environments

Choose befween powerful dedicated appliances for larger offices and data centers, flexible virtual appliances for highly virtualized
or smaller and remote offices and Data Protector software with StoreOnce Federated Deduplication and StoreOnce Catalyst when
you don't want to use a dedicated deduplication appliance. With HPE's single StoreOnce deduplication technology, managing the
movement of data across the enterprise has never been easier.

Profect data from unauthorized access through Data at Rest encryption, Data in Flight™ encryption and secure erase functionality
for disks that are lost, stolen or discarded.

Seamlessly integrating with your current backup applications, StoreOnce Backup provides flexible integration into both Fibre
Channel (FC) and iSCSI SAN, GbE, 10 GbE or virtualized and other environments. Catalyst over Fibre Channe! provides all the ISV
control and source side deduplication benefits of current StoreOnce Catalyst but via your Fibre Channet fabric. HPE StoreOnce
offers flexible choices for the number and types of connectivity on StoreOnce 3520, 3540 and 5100. Choose the connectivity
options, 10 GbE-T, 10 GbE, or 8 GB FC, which makes the most sense for your environment and aiso, provides flexibility for future
growth/changes.

NOTES: 4900 and 6500 have fixed Ethernet and FC connectivity.

*Actual performance is dependent upon configuration data set type, compression levels, number of data streams, number of
devices emulated and number of concurrent tasks, such as housekeeping or replication and storage configuration.

** Data in Flight encryption via IPSec is supported on StoreOnce Catalyst only. In addition, write performance may be
impacted, however performance improvements should be seen after first ingest.

What's New

The HPE StoreOnce Systems family will include:

s A new StoreOnce 3100 system
- The StoreOnce 3100 delivers a 1U solution with 55 TB of usable** capacity (8 TB RAW)
-~ With speeds of up to 6.4 TB/hour* using HPE StoreOnce Catalyst.

e A new StoreOnce 3520 system
- The StoreOnce 3520 delivers a scalable 2U solution with 7.5 10 155 TB of usable*™ capacity (12-24 TB RAW)
- With speeds of up to 127 TB/hour* using HPE StoreOnce Catalyst.

= A new StoreOnce 3540 system

Hewlett Packard
Enterprise Page 1
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- The StoreOnce 3540 delivers a scalable 2U solution with 155 TB to 315 TB of usable®™* capacity (24-48 TB
RAWD
- With speeds of up 1o 127 TB/hour* using HPE StoreOnce Catalyst.
e A new StoreOnce 5100 system
- The StoreOnce 5100 delivers a scalable solution with 36 TB 1o 216 TB of usable™* capacity (48-288 TB RAW)
- With speeds of up to 26.7 TB/hour* using HPE StoreOnce Cafalyst.

The HPE StoreOnce Backup family features:
e Flexible choice for number and types of connectivity, 10GbE-T, 10GbE, or 8Gb FC, on StoreOnce 3520, 3540 and 5100
- Customers can choose the connectivity options that makes the most sense for their environment. Also, provides
flexibility for future growth/changes
s |Initial licenses for StoreOnce 3100, 3520, 3540 and 5100 pre-installed in the factory
- Provides customers with a smoother out of box experience — no longer needing to download license keys or
possibly losing the entilement documentation during unpacking
e |Pv6 support for NFS and VT iSCSI interfaces
- Meets the growing demands for [Pvé support. More customers (especially governmental) need products that
support IPvb.
& Addition of a simple network wizard
- Provides customers with a tool to ease the initial IP configuration prior to confinuing with the remaining product
setup
e  (GenQ Catalyst over Fibre Channel support on IBM AlX platforms
- Catalyst over Fibre Channel provides all the ISV control and source side dedupilication benefits of current
StoreOnce Catalyst but via your Fibre Channet fabric.
- Ability to support Fibre Channel environments running StoreOnce Catalyst on IBM AlX servers
e (Centralized Encryption Key Management support for 3100, 3520, 3540 and 5100 products

NOTE: Pre-installed licenses not available on StoreOnce 4900 or 6500

***Actual usable capacity for customer data storage is dependent upon drive formatting, log file and Meta data size,
housekeeping backlog.
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. __ _ T
HPE StoreOnce Backup Models
HPE StoreOnce Backup Models
Target deployment Product options Usable *** capacity (before dedupe)
Enterprise data center HPE StoreQnce 6500 Scale from 72 10 1728 TB usable ***
HPE StoreOnce 4900 Scale from 36 to 432 TB usable ***
Mid-size data center or large regional office HPE StoreOnce 5100 Scale from 36 TB to 216 TB usable ***
HPE StoreOnce 3540 Scale from 155TB to 315 TB usable***
Small data center or remote office HPE StoreOnce 3520 Scale from 75 10 155 TB usable ***
HPE StoreOnce 3100 55 TB usable ***
HPE StoreOnce VSA 4,10 or 50 TB usable*** depending on
license

For help with choosing the most appropriate StoreOnce Backup systems for your specific environment, we recommend you talk to
your Hewlett Packard Enferprise pariner or sales advisor about using the HPE Storage Sizing Tool which can be downloaded from

the Downloads section of hitp://www.hp.com/go/storeoncesizer

For prewous versions of HPE StoreOnce Backup models please refer to:

NOTE: In all cases, actual performance is dependent upon configuration, data set type, compression levels, number of data
streams, number of devices emulated and number of concurrent tasks, such as housekeeping or replication and storage
configuration. To optimize capacity utilization and in accordance with performance requirements, your capacity
requlremenfs should he planned fo!lovwlng Recommended Conﬂguraﬂon guidelines:

***Actual usable capacl'fy for cusromer data storage is dependem upon drive formaﬁlng, log f'le and meta data size,
housekeeping backlog.
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Common Features and Benefits

Common Features and Benefits

The following features and benefits apply to all HPE StoreCnce products. Where differences exist between models, they are
explained in the description of the benefit.

Scaling out capacity
across the enterprise

Reducing your backup
data storage needs

Meeting shrinking
backup windows

Keeping pace with data growth, HPE StoreOnce Systems offer scale-out architecture that allows you to
pay as you grow.

Choose from dedicated backup appliances to match the capacity and performance requirements of
larger offices and data center deployments. For virtualized environments and smaller and remote offices,
HPE StoreOnce is also available as a virtual appliance for virtualized data protection that utilizes existing
infrastructure.

Whatever the HPE StoreOnce solution that meets your needs, you can choose capacity points that start
smalt and scale-out - just configure for a higher capacity {with StoreOnce VSAJ, or use upgrade kits with
expansion licenses or shelves (3520, 3540, 5100) or simply add more disks (4200, 6500) or additional
nodes (StoreOnce 6500 only).

Please refer to the latest Concepts and Conﬁguratlon Guide for more information:

NOTE *To optlmlze capacn'y uhllzaﬂon and in accordance with performance reqmrements your
capacity requirements should be planned following Recommended Configuration Guidelines

HPE StoreOnce deduplication reduces the disk space required to store backup data sefs by typically
20x without impacting backup performance. Retaining more backup data on disk for longer, enables
greater backup data accessibility for rapid restore of lost or corrupt files and reduces impact on business
productivity while providing cost savings in disk storage, IT resource, physical space, and power
requirements.

For example, using HPE StoreOnce deduplication with a fully configured HPE StoreOnce 6500 can
provide extended data retention on the same disk footprint for up to 34 PBs of backup dafa.

Industry leading performance - protect large amounts of data within short backup windows with HPE
StoreOnce high performance multi-streaming capability. Choose Ethernet (o Catalyst, iSCSI VTL or NAS
targets) or Fibre Channel (To Catalyst or VTL targets) to infegrate into your network environment.
Catalyst over Fibre Channel provides all the ISV conirol and source side deduplication benefits of
current StoreOnce Catalyst but via your Fibre Channel fabric.

Consolidate multiple paraltel backup streams via standard Ethernet or Fibre Channel network to a single
disk-based system to achieve industry-leading aggregate backup speeds of up to 139 TB* per hour with
the top of the range HPE StoreOnce 6500 and HPE StoreOnce Catalyst.

You can enhance performance by deduplicating anywhere; at the application source or at the backup
server or af the target HPE StoreOnce appliance. Federated Deduplication means you can deduplicate
where it makes sense for your business, not where technology vendor limitations mandate. Federated
Deduplication is available across all new HPE StoreOnce systems, in conjunction with all applications
that support StoreOnce Catalyst.

NOTE: *Actual performance is dependent upon configuration data set type, compression levels,
number of data streams, number of devices emulated and number of concurrent tasks, such as
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HPE StoreOnce Systems

Common Features and Benefits

Reducing the time fo
restore data

Freelng up your IT
resources

Lowering the cost of

data protection

Protecting your remote
offices

housekeeping or replication and storage configuration.

Hewlett Packard Enterprise offers industry-leading restore speeds with its StoreOnce product line; up to
119% of ingest performance in the high end appliance. This ensures when you have a system failure you
can restore your data in the shortest time possible and minimize downtime

HPE StoreOnce Systems allow you to reduce the compiexity of your backup environment by
consolidating and automating all of your backup processes using a single HPE StoreOnce system,
reducing the time spent managing multiple data protection devices and processes, reducing cost and
simplifying your data protection environment. What's more, for organizations that have branch and small
offices, HPE StoreOnce Backup with supported backup software helps you automatically protect the
data at these sites without the need for trained staff, or dedicated hardware if you use StoreOnce VSA,
reducing the risk of important data loss.

Wirh HPE StoreOnce Catalyst, movement of deduplicated data across the enterprise is even easier.
There's no need to deduplicate and rehydrate at each step, data can be replicated from these sites 10 a
central data center or disaster recovery site in deduplicated form, reducing network bandwidth
requirements. All backup and replication jobs may be seamlessly managed by the backup application at
your central data center.

StoreOnce Federated Catalyst allows Catalyst stores to span nodes simplifying backup management
and optimizing available stcrage in large environments yet continuing to provide failover and autonomic
restart to ensure your backups do not fail.

With a typical deduplication ratio of 20:1, more backup data can be stored in a smaller footprint meaning
less capacity needs to be purchased.

HPE StoreOnce deduplication also enables network efficient offsite data replication. All HPE StoreOnce
systems use StoreOnce Federated data deduplication to significantly reduce the amount of data that
needs to be replicated, enabling the use of lower bandwidth, lower cost links to transmit data offsite.

StoreOnce enabled replication opens the way to cost-effective centralized backup from remote sites or
branch offices, and delivers a consolidated disaster recovery solution for the data center.

HPE StoreOnce systems are ideal for remote offices - providing a local backup target and an efficient
deduplicated locai data repository. If you are running a virtual server environment you can use the
flexibility and simplicity of the HPE StoreQnce VSA or choose dedicated appliances such as the
StoreOnce 3100 depending on the infrastructure, performance and management requirements of your
remote office deployments.

HPE StoreOnce also enables a Federated Deduplication solution for replication of backup to other sites,
including the consolidation of backup and DR from multiple remote offices to the data center.

Multiple StoreOnce appliances and virtual machines can replicate to a single central StoreQnce
appliance with for example 384 remote offices replicating to a single HPE StoreCnce 6500 target at the
data center.

For very small remote offices which don't need a local store for fast recovery StoreOnce Catalyst may be
installed on a local server at no cost. This performs deduplication of new or changed data and sends the
data over the WAN for disaster recovery.

With HPE StoreOnce Cafalyst the movement of data between sites is configured and controlled using
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HPE StoreOnce Systems

Common Features and Benefits

Reducing the risk to
Data at Rest and Data
in Flight**

Seamlessly integrating
into your environment

Delivering reliable
backup and restore

your backup application as a single interface for the data protection solution. StoreOnce Catalyst
supports a range of flexible configurations that enable the concurrent movement of data from one site
to multiple sites, and the ability to cascade data around the enterprise (sometimes referred to as multi-
hop).

With high-profile reports of data loss, and increasing levels of government legislation concerning data
security, companies are seeking o encrypt their data, The HPE StoreOnce Security Pack provides for
Data at Rest and Data in Flight encryption which prevents unauthorized access to data on disk that has
been lost, stolen, ar discarded, as well as, data being transmitted between devices. It also offers secure
erase functionality. These functions can be configured on an application or store basis and are not
restricted fo the whole appliance. HPE StoreOnce Security pack is available for all HPE StoreOnce
products.

Data in flight encryption is infended to be used to secure links between data centers for StoreOnce
Replication or Low Bandwidth Catalyst Copy operations.

Using Data In Flight Encryption for direct backup operations to the StoreOnce appliance over a local
network is not supported due to the performance impact of the encryption.

NOTE: ** Data in Flight encryption via IPSec is supported on StoreOnce Catalyst only. In addition,
write performance may be impacted, however performance improvements should be seen after
first ingest.

The HPE StoreOnce systems offer flexibility with NAS (NFS, CIFS), iSCS! and FC virfual tape libraries
(VTL) and StoreOnce Catalyst targets for backup applications. This means that you can easily infegrate
StoreCnce Backup into your existing IT environment with minimum disruption. Supported by all leading
backup applications, this allows each StoreOnce Backup system to be installed and used without
additional investment in software.

The HPE StoreOnce systems are easily rack-mounted in standard racks, while the performance leading
HPE StoreOnce 6500 is pre-integrated into an HPE 42U rack for efficient use of space in the data
center.

HPE StoreOnce systems can enhance reliability by automating and consolidating backup to reduce
operator intervention and consequently user-generated errors.

Hewlett Packard Enterprise understands the need for highly reliable, highly available data protection.
Consequently HPE StareOnce systems feature hardware RAID 6 (RAID 5 on StoreOnce 3100) to reduce
the risk of data loss due to disk failure. The high performance HPE StoreOnce 6500 extends this
reliability with autonomic restart and no single point of failure in your backup process by offering
redundancy at every level.

In any storage system it is essential to ensure that the integrity of the data stored is maintained so data
can be recovered exactly as it was written and Storage Administrators live in fear of corrupted backups
only discovered when they need to restore their dafa. StoreOnce appliances have been designed with
the necessary technology which delivers this essential high degree of data protection. Hewlett Packard
Enterprise has unique intellectual property which protects data throughout its lifecycle when stored on
the HPE StoreOnce appliance. HPE StoreOnce Integrity Plus is a market leader in data integrity. HPE
StoreOnce technology has inbuilt protection which not only checks data at many stages both in the
backup process and when recovered but also continually checks the data when at rest, correcting errors
if necessary.
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__ T _____
Common Features and Benefits
Protecting your HPE StoreCnce Recovery Manager Central facilitates automated, efficient, non-intrusive backup and
primary storage disaster recovery and provides converged data protection by integrating 3PAR StoreServ primary
directly storage and StoreOnce Backup storage directly without the need for third-party ISVs. Customers get the

simplicity and performance of snapshot-based protection to generate application-consistent recovery
points as well as the reliability and efficiency of deduplicated backups for guaranteed recovery.
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HPE StoreOnce VSA Backup

HPE StoreOnce VSA Backup

The HPE StoreOnce VSA extends the deployment options for SforeOnce with the agility and flexibility of a virfual appliance,
removing the need to install dedicated hardware. This provides a flexible and a cost effective backup target for virtualized server
environments. StoreQnce VSA can be used as part of a pure software defined datfa protection solution or in conjunction with
StoreOnce purpose built appliances. Operation and integration with backup software is the same for the StoreOnce VSA and the
purpose built appliances.

Overview product specifications

|  VSAATS VSA10 TB vsasots |
ﬁeable conflg-urable capacity 4TB 107TB ' 50 TB L
Catalvs'r write performance (max) 1 TB/hour 72 TB/hour 6 TB/hour ]
NAS, VT write performance (max) 14500 GB/hour 800 GB/hour 24TBMour |
Repllcaﬂon fan-in/fan-out (appliance) 82 8/2 8/2 - = o _" _I
Lpackup targets (recommended max) 14 - 5 | I
Concurrent data streams (max) o 6 2L _ ___ﬁ?__ - * y i
Backup fargets supported T Cafalyst, VL NFS, CIFS over Ethernet |
Hypervi;or support ! o VMware ESXi, Microsoft Hyper-V - for details see o ' ]
hitps//vwww.hp.com/go/BURAcompatibility l
license-to-use term o :_ 3 i o o -:;:u 3 or 5 years - ,-MK o '-—** "- ;
Technical suppo;t- ' r'. BIEI;;SS hours pb_q_%}g@mei sup[:‘:orﬂhmdga?gr'ﬁ(;nse—m -use Term _'_ _‘f
ca'f..ﬁ?f!‘f. S - Available fo upgrade included fechnical support {

Freeware: A 1 TB StoreOnce VSA is also available for extended evaluation ar non-critical deploymenits. This offers the same features
as the larger products. This freeware product comes without entitlement to Hewlett Packard Enterprise support or the ability to buy
Care Packs for Hewlett Packard Enterprise support. This freeware version can be upgraded to any of the products in the table

above by purchasing and applying the appropriate license. This is available from hitp://www.hp.com/go/freebackup

Key features and benefits of the StoreOnce VSA

e Flexibility - fast deployment, fast expansion and leverage of the hypervisor features for mobility and availability

e Easy to manage - the same well proven management interfaces as the purpose built StoreOnce appliances

s Exceptional value - one license inciudes all product features (Catalyst, Replication, Security) and access to Hewlett

Packard Enterprise support for the duration of the licensed term

e  Scalability — capacity upgrade licenses to scale from 4 TB 1o 50 TB
Configuration notes
Backup data capacity is added to the StoreOnce VSA using 1TB, 5 TB or 10 TB virtual disks up to the licensed capacity. Attempts to
add virtual disk of other sizes will fail. It is recommended that at least one virtual disk is added before the StoreOnce VSA is
powered-on. To achieve the performance detailed in the table above, it is recommended that the StoreOnce VSA is configured with
the following minimum resources:
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HPE StoreOnce VSA Backup

Configuredcapacty _~ ~~  ATBto4ATB _ 5TBro®WTB __  HoTBe50TE |
Memory(min) " 16GB paGB .____{‘ff.z,gs__.._ =——n . |
”“""”’.F'!‘i'!@m""’ o pwery  lvePy o 2vCPU e
10Ps (typical) 450 00 700

Configuring additional resources can improve the performance and enable more backup targets to be created. For details on setting
up the StoreOnce VSA see the StoreOnce VSA Deployment and Configuration Guide that is included with the download package

and also available via _http://www.hp.com/go/support

For ViMware

e [tis recommmended that the virtual disks used to provide capacity for StoreOnce VSA are in a vmdk format from a VMFS3
or VMFS5 data store. NFS dafa stores are supported but careful consideration of the performance implications should be
made before deployment. RAW disks are not supported. Virtual disks should be thick provisioned.

s  Typical Installation wil! fake 20 minutes depending on the installation method used and the environment. Other factors
that determine the installation time are the storage used, the host platform and the storage capacity configured.

o If the VMware host has AMD CPUs some configuration is needed to run the StoreOnce VSA. It is necessary to creafe a
single host cluster with the EVC (Enhanced vMotion Compatibility) mode set to AMD generation 3 or earlier.

» StoreOnce VSA is supported for use with VMware vMotion and VMware Storage vMotion. It is not supported for use with
the following VMware features: VMware High Availability (HA), VMware Fault Tolerance (FT), VMware Distributed
Resource Scheduler (DRS), VMware Distributer Power Manager (DPM) and VMware Site Recovery Manager (SRM).

For Hyper-V

e StoreOnce VSA requires NTFS storage. There is no support for NFS data stores or pass-through disks. StoreOnce VSA can
run on all processors supported for Windows Server Hyper-V provided the performance and quantity meets the minimum
requirements for the capacity of StoreOnce VSA configured.

s  Unzipping the virtual machine file can take up to 15 minutes. installation time depends upon how heavily the Hyper-v
Server is being used and how much capacity is configured.

e StoreOnce VSA supports thick provisioned virtual hard disks (VHDX or VHD).

e StoreOnce VSA supports use of Hyper-V Live Migration during backup and recovery operations.

For all hypervisors

e Capacity upgrade licenses are available — see fable below. Adding a capacity upgrade license is non-disruptive. Once the
new license is added increased backup data capacity can be configured. The larger usable capacity will require adding
more memory and processor resources to meet stated performance. Adding resources requires the StoreOnce VSA to be
restarted so these upgrades should be dene ouiside backup times.

#  The StoreOnce VSA requires significant disk 1/O for backup and recovery operations as shown in the table above. The
number, type and configuration of hard disks that provide capacity for the virtual disks is an important choice. The number
of disks and the type of disk will significantly affect the I/O potential and consequently backup and recovery performance.

*  To be resilient to hard disk failure it is recommended that RAID protection is used. To further reduce risk from physical
hard disk failure, the disks used for StoreOnce VSA backup data storage should not be shared with hard drives that provide
storage for the protected data and virtual machines particularly if backup data copy/replication is not used.

e It is recommended that the effect of the resource consumption of the StoreOnce VSA on other virtual applications running
on the same pool of resources is assessed. This impact assessment should consider any backup software components,
running in virtual machines, which will require resources to execute backup and recovery jobs.

Purchasing Informatlon _

;Descrlﬁﬂor‘lL . _“__:____-____ E i 3 year Iicense—to—use ) E;ear Ilcense—‘ro -use
StoreOncevsAsTB 1 D4TTIAAEDATTZAI _ __ DAULIAAE,DAULIA
StoreOnceVSATOTB T T TCASBAAE TC§5_8AL o .. DAUG2AAE, DAUG2A
StoreOnce VSA 4 TB 1010 TB Capacity Upgrade 1 __DAUSOAAE, DAUSGAT _DAUSBAAE, DAUSBA
StoreOnce VSAS0TB e o DAULTAAE, D4U47Ai D4U4BAAE, D4ULBA,

Page 9



QuickSpecs HPE StoreOnce Systems

- - ________|
HPE StoreOnce VSA Backup
StoreOnce VSA 10 TB 1050 TB Capacity Upgrade | DAUSTAAED4USTAl  D4US9AAE, DAUSOA
Licensing notes

» All products ending in AAE (xxxxxAAE) are for eDelivery. These are delivered via an email that will contain a link to
download the software and the Enfitlement Order Number (EON) that is used to acquire the license key.

e All producis ending in A OoooakA) are for physical delivery. Delivery takes several days. A paper letter is delivered with a
link to download the software and the license key Entitlement Order Number (EON) that is used to acquire the license key.
A DVD is also delivered containing the software.

=  The StoreOnce VSA is fully functional from ifs first installation with a 60-day instant-on period. If no license key is added
within 60 days of start up all backup targets become read-only. Once a license key is added full functionality is returned.

s I alicense-to-use (LTW) reaches the end of its term all backup targets become read-only. Once a valid license key is added
full funcfionality is returned.

o The StoreCnce VSA license enables use as a replication farget and does not require an additional Replication license. If you
infend to replicate to VTL and/or NAS targets on StoreOnce purpose built appliances a Replication license will need to be
installed on the target appliance.

e The StoreCOnce VSA license enables creation of Catalyst Stores and execution of Catalyst Copy operations and does not
require an additional Catalyst license. If you infend to use Catalyst Copy between a StoreOnce VSA and a purpose built
StoreOnce appliance, the purpose built StereOnce appliance will need a Catalyst license installed.

o The StoreOnce VSA license enables users to create Catalyst Stores and act as a replication target, configuration of the
Catalyst Stores and RepllcaTlon Targe'rs is covered in the foIIowmg confi guraTlon services.

9L5ENW.

4£489ENW.pdf

e The StoreOnce VSA license enables data at rest encryption, data in flight encryption and secure erase and does not require
an additional Security Pack license.

e A capacity upgrade license can be added only if there is a valid license installed on the StoreCnce V5A.

- Forexample, a 4TB to 10TB capacity upgrade license can be applied only if a 4TB base license is installed on the
StoreOnce VSA,
For example, a 10TB to 50TB capacity upgrade license can be applied only if a 10TB base license is installed on
the StoreOnce VSA.

s Thereis no license to upgrade directly from 4TB to 50TB. This is accomplished by upgrading first o 10TB, then to 50TB.

s Once the capacity upgrade license is added, the licensed term of the StoreOnce VSA will be 3 or 5 years, depending on
ficense purchased, regardless of the remaining term of the previous smaller capacity license.

s For more information on adding capacity expansion licenses see the StoreOnce VSA Deployment and Configuration Guide

» The StoreOnce VSA licenses can be used for an initial 3 or 5 year license-to-use term. The same licenses can be used to
extend a license-to-use term.

= Alicense to extend a current license-to-use term can only be activated, less than 180 days from the end of the current
license term.

NOTE: A check for the time left on the current license is made at activation time, not at purchase time. If you
aftempt to activate a license for a StoreOnce VSA with more than 180 days of the existing license left to run, the
activation will fail.

e A license to extend an existing license-to-use petiod term must match the capacity of the existing base license. If you
atfempt to activate a license for an already licensed StoreOnce VSA that has a non-matching capacity license the activation
will fail.

» For more information on extending the license-to-use term see the StoreOnce VSA Deployment and Configuration Guide

e The license-to-use term starts from the day the license is redeemed from the Hewlett Packard Enterprise licensing portal.
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HPE StoreOnce VSA Backup
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HPE StoreOnce Systems

HPE StoreOnce 3100 System

HPE StoreOnce 3100 delivers entry-level disk-based backup and disaster recovery thaf's ideal for smaller remote or branch offices
and data centers. This 1J Backup system offers 55 TB of usable capacity (8 TB RAW) and speeds of up to 6.4 TB/hour* with
StoreOnce Catalyst, allowing a full 25.6 TB* of backup 1o be completed in just 4 hours.

Overview Product Specifications

, iStoreOnce 3100 o o !
:l"orm?:cl'o_l:__ B _____[URack = O e : i s _I
il'o'l'al capat:.'il'y (raw) . B8TB 7 o . I i
Total capacity (usable™*) 55T8 B R ———
Write performance (max) 1.6 TB/hour o N o B
;Catqus? perﬁ;rmance (max) 6.4 TB/hour i
Max fan-l-n;"bac-kupmt.a}geﬁ R | o

See Detailed Technical Specifications and Physical Dimensions later in this document for more details

NOTE:

*Actual performance is dependent upon configuration, data set type, compression levels, number of data streams, number of
devices emulated and number of concurrent tasks, such as housekeeping or replication and storage configuration.

w*Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backlog.

Compatibility:
Hewlett Packard Enterprise extensive compatibility testing program assures that your HPE Systems work with leading servers,
operating systems, and backup applications, including those not manufactured by Hewlett Packard Enterprise.

Compatibility details on specific servers and the latest hardware compatibility information, can be found HERE

Warranty

Hewlett-Packard Enterprise provides a 1year parts exchange, 1year labor, 1year on site, normal business hours, next business day
response for StoreOnce 3100, StoreOnce 3520, StoreOnce 3540, StoreOnce 5100, StoreOnce 4900 and StoreOnce 6500 Backup
systems, plus 9x5 phone support for the duration of the warranty.

Purchasing information:

Also refer to Software Options
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HPE StoreOnce Systems

Product name Part-number Description includes

HPE StoreOnce 31008 TB BB913A HPE StoreOnce 3100 System with 8 TB HPE 3100 system

System of RAW disk storage 4x 2 TB Hot swap hard drives
Easy Install Rail Kit

EAC Card

Accessory Kit featuring:
Important Card

Start Here Paosfer

Ethernet cable(Cat 5 3m (x2)
Power cable (IEC 320 C13
Connector for Rack PDU)
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HPE StoreOnce Systems

HPE StoreOnce 3520 System

~mnhiemrd,
&

HPE StoreOnce 3520 is designed for small to midsized data centers and as a replication target device for up to remote and branch
offices. The StoreOnce 3520 delivers a scalable 2U solution from 7.5 to 15.5 TB of usable™* capacity (12-24 TB RAW) using an
upgrade license. Meet backup windows with speeds of up ta 127 TB/hour* using HPE StoreCnce Catalyst for protection of up to
50.8 TB* of data in a 4-hour window.

Overview Product Specifications

i bl'oreOnce 3520 o B " i i
‘Form Factor o P2V Scalable Rack L e o ’
j'roial capacity (raw) Up to 24 TB B o 7 B “__-E
Total capacity (usable*™) Up to155TB " o o [
%’_w“r_ire performance (max) 4.6 TB/hour e ;_ ) i
Catalyst performance (max) 127 TB/hour _ S _j
Max fan-in/backup targets i24 e .k
See Detailed Technical Specifications and Physical Dimensions later in this document for more details

NOTE: *Actual performance is dependent upon configuration, data set type, compression levels, number of data streams,
number of devices emulated and number of concurrent tasks, such as housekeeping or replication and storage configuration.

Scalability:

Start out with the HPE StoreOnce base unit at 2U with 12 TB of RAW capacifty (7.5 TB usable*™). When you're ready, simply
purchase a capacity upgrade license to increase available capacity to a total of 24TB RAW (155 TB usable**).

NOTE: The StoreOnce 3520 comes fully populated with 12x 2 TB disks. However, initial working capacity is 12 TB RAW, a
capacity upgrade license is required to activate the additional disk capacity.

Compatibility:
Hewlett Packard Enterprise extensive compatibility testing program assures that your HPE Systems work with leading servers,
operating systems, and backup applications, including those not manufactured by HP.

Compatibility details on specific servers and the fatest hardware compatibility information, can be found HERE

Configuration notes:

» HPE StoreOnce 3520 systems can be connected to the servers they protect via 1 GB Ethernet as well as 10 GbE Ethernet
and 8 GB Fibre Channel when the appropriate optional hardware is installed.

e They are supported on all 10 GB Ethernet network interface cards (NICs) and switches, dependent on product. 1Gb
Ethernet network connections are also supported for sites without 10 GB Ethernet networks (with reduced performance)

e HPE StoreOnce systems are also supported on 100 base-T Ethernet networks, for connection for the Web GUl and CLI
access, such as 2 management network in a Data Cenfre.
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HPE StoreOnce Systems

=  This product is not supported on networks using slower Ethernet technology

Warranty

Hewlett-Packard Enterprise provides a 1year parts exchange, 1year labor, 1year on site, normal business hours, next business day
response for StoreGnce 3100, StoreOnce 3520, StoreOnce 3540, StoreOnce 5100, StoreOnce 4900 and StoreOnce 6500 Backup
systems, plus #x5 phone support for the duration of the warranty.

Purchaslng information:
Produc'r name

HPE SToreOnce 352012 *BB‘?ZZA
TB System i

i

i

HPE StoreOnce 3520 12 IBBO4LA/AAE
TB Capacity Upgrade |

LTUEATU !

D I ———

S PR S

§Part-numlur

_Description

o }HPE StoreOnce 3520 System with |
}’24 TB of RAW disk storage ,
|

SToreOn(-:e 3520 12 ;I"B Capacrry
Upgrade LTU/E-LTU

_Lpdudes

o HPE StoreOnce 3520 Sys’rem (12 x 2
TB disks)

Easy Install Rail Kit

EAC Card

Accessory Kif featuring:

Important Card

Start Here Poster

Ethernet cable(Cat 5¢) 3m (x2)
Power cable (IEC 320 €13 Connector
for Rack PDU).

e Entitlement certificate

Also refer to Software Options to add hcenses for:

» HPE StoreOnce Replication
¢ HPE StoreOnce Catalyst

* HPE StoreOnce Enterprise Manager

s HPE StoreQOnce Security Pack

Also refer 1o Network/Chanel cards:
HPE StoreOnce 10 GbE Network Card

HPE StoreOnce 10 GbE-T Network Card
HPE StoreQnce 8 GB Fibre Channel Card

NOTE: A total number of 4 in any combination can be used.
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HPE StoreOnce Systems

HPE StoreOnce 3540 Systems

HPE StoreOnce 3540 is designed for small to midsized data centers and as a repfication target device for up to 24 remote and
branch offices. The StoreOnce 3540 delivers a scalable 2U solution from 16 to 315 TB of usable®™* capacity (24 to 48 TB RAW)
using a simple and cost effective capacity upgrade. Meet backup windows with speeds of up to 127 TB/hour* using HPE StoreOnce
Catalyst for protection of up to 50.8 TB* of data in a 4-hour window.

Overview Product Specifications

- StoreOnce 3540 !
Form Factor 21 Scalab[&?g_ck - B R |
f‘i‘oﬁl capacity (raw) Up to 48 TB B o ”l
I@E{ppcﬂy (usable***) Up 10 315 TB o m e
Write performance (max) 4.6 TB/hour B o
Catalyst performance (max) 127 TB/hour _ - am
Max fan-lnlbac!_(_l_lp targets - ,Eft ; o o ________m_ B ___;____ o !
See Detailed Technical Specifications and Physical Dimensions later in this document far more details

NOTE: *Actual performance is dependent upon configuration, data set type, compression levels, number of data streams,
number of devices emulated and number of concurrent tasks, such as housekeeping or replication and storage configuration.
=+ Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backlog.

Scalability:

Start out with the HPE StoreOnce base unit at 2U with 24 TB of RAW capacity (155 TB usable™*). When you're ready, simply
purchase a capacity upgrade license to increase available capacity o a total of 48 TB RAW (315 TB usable™*).

NOTE: The StoreOnce 3540 comes fully populated with 12x 2 TB disks. However, initial working capacity is 24 TB RAW, a
capacity upgrade license is required to activate the additional disk capacity.

Compatibility:

Hewlett Packard Enterprise extensive compatibility testing program assures that your HPE Systems work with leading servers,
operating systems, and backup applications, including these not manufactured by Hewlett Packard Enferprise.

Compatibility details on specific servers and the latest hardware compatibitity information, can be found HERE

Configuration notes:

» HPE StoreOnce 3540 systems can be connected to the servers they protect via 1 GB Ethernet as well as 10 GBE Ethernet
and 8 GB Fibre Channel when the appropriate optional hardware is insiailed.

s They are supported on all 10 GB Ethernet network interface cards {NICs) and switches, dependent on product. 1GB
Ethernet network connections are also supported for sites without 10Gb Ethernet networks (with reduced performance)

e HPE StoreOnce Backup systems are also supported on 100 base-T Ethernet networks, for connection for the Web GUI
and CL! access, such as a management network in a Data Centre.

s This product is not supported on networks using slower Ethernet technology
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HPE StoreOnce Systems

Warranty

Hewlett-Packard Enterprise provides a 1year parts exchange, 1year labor, 1year on site, normal business hours, next business day
response for StoreOnce 3100, StoreOnce 3520, StoreOnce 3540, StoreOnce 5100, StoreOnce 4900 and StoreOnce 6500 Backup
systems, plus 9x5 phone support for the duration of the warranty.

Purchallng Information:
Productnome ___ Part-number Descripon _ __ Includes |
HPE StoreOnce 3540 24 |B BR1&A HPE StoreOnce 3540 Sys'rem with e HPE StoreOnce 3540 Sys’rem (12 x4
:TB System l 124 TB of RAW disk storage TB disks)
: i s Easy Install Rail Kit
i ! e EACCard
1 i »  Accessory Kit featuring:
| +  |mportant Card
e  Start Here Poster
s  Ethernet cable(Cat 5e) 3m (x2)
»  Power cable (IEC 320 C13 Connector
| i for Rack PDU)
SRS S SRl /- -2 A Py R - W N, 0w witemtes 0
HPE SToreOnce 3540 24 EBB%SA/AAE IStoreOnce 354024 TB Capacity e Enfitlerment certificate
TB Capacity Upgrade | {Upgrade LTU/E-LTU
LTUELTY ? :

Also refer to Software Options to add licenses for:
» HPE StoreOnce Replication
¢ HPE StoreOnce Catalyst
s HPE StareOnce Enterprise Manager
» HPE StoreOnce Security Pack
Also refer to Network/Channel Cards
s  HPE StoreOnce 10 GBE Network Card
* HPE StoreOnce 10 GBE-T Network Card
« HPE StoreOnce 8 GB Fibre Channel Card

NOTE: A total number of 4 in any combination can be used.
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HPE StoreOnce Systems

HPE StoreOnce 5100 Systems
iT T
L i
4

HPE StoreOnce 5100 delivers cost-effective, scalable disk-based backup with deduplication for longer term on-site data retention
and off-site disaster recovery for larger data centers or regicnal offices. It also provides a replication target device for up fo 50
remote or branch offices. StoreOnce 5100 delivers a scalable 2U 1o 12U solution from 36 TB to 216 TB of usable™* capacity (48 TB
10 288 TB RAW)and speeds of up to 26.7 TB/hour* with HPE StoreOnce Catalyst for profection of over 106.8 TB* of data in a 4-
hour window

Qverview Product Specifications

i
f
:

L 7 ) IStoreOnce 5100 o ___j
Form Factor DU Scalable Rack o
ToialZapacity (raw) Up 288 TB R _j
Total capacity (usable**) Up t0 216 TB ]
Write performance (max) 13.8 TB/hour o e
Catalystperformance(mexd  P67T®how ]
g;ax fan-in/backup targets' ;35 ._,_._ . ) - _‘____&_ s —— N e
See Detailed Technical Specifications and Physical Dimensiens later in this document for more details

NOTE: *Actual performance is dependent upon configuration, data set type, compression levels, number of data streams,
number of devices emulated and number of concurrent tasks, such as housekeeping or replication and storage configuration.
**pctual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backiog.

Scalability:

Start out with the HPE StoreOnce base unit at 2U with 48 TB RAW (36 TB usable) capacity. When yourre ready, simply purchase up
1o 5 additional shelves using the corresponding storage expansion/capacity upgrade kit for up to 288 TB RAW (216 TB) of total
usable storage. A fully configured StoreCnce 5100 is 12U.

Compatibility:

Hewlett Packard Enterprise extensive compatibility testing program assures that your HPE Systems work with leading servers,
operating systems, and backup applications, including those not manufactured by HP.

Compatibility details on specific servers and the latest hardware compatibility information, can be found HERE

Configuration notes:

e HPE StoreOnce 3520 systems can be connected to the servers they protect via 1 GB Ethernet as well as 10 GbE Ethemet
and 8 GB Fibre Channel when the appropriate optional hardware is installed.

s They are supported on all 10 GB Ethernet netwark interface cards (NICs) and swirches, dependent on product. 1GB
Ethernet network connections are also supported for sites without 10Gb Ethernet networks (with reduced performance)

e HPE StoreOnce Backup systems are also supported on 100 base-T Ethernet networks, for connection for the Web GUI
and CLI access, such as a management network in a Dafa Centre.

= This product is not supported on networks using slower Ethernet technology.
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HPE StoreOnce Systems

Warranty

Hewlett-Packard Enterprise provides a 1year parts exchange, 1year labor, 1year on site, normal business hours, next business day
response for StoreOnce 3100, StoreOnce 3520, StoreOnce 3540, StoreOnce 5100 StoreOnce 4900 and StoreOnce 6500 Backup
systems, plus 9x5 phone support for the duration of the warranty.

Purchaslng mforma'lion

C LA - W 4 i

Product name ’i’arr-number gI)eaac:riptmn ;!nclgdes

o P T o s B i o P o RS S ——— e e

HPE StoreOnce 5100 5100 48 1BBQ1SA HPE StoreOnce 5100 with 48 TB of ; © HPES5100 Sys’rern (includes 12 x 4 TB

TB System RAW disk storage i disks for data storage and 2 x 900 GB
" SAS disks for 0S)

Easy Install Rail Kit

EAC Card

Accessary Kit featuring:

important Card

Start Here Poster

Ethernet cable(Cat 5e) 3m («2)

Power cable (IEC 320 C13 Connector for

Rack PDL)

¥

e s cepiras,

|
| |
1
| K

HPE StoreOnce 5100 48 IBBQ16A HPE StoreOnce 5100 48 TB Sysrem; . D3650 storage enclosure with 12 x 4 TB
TB Capacity Upgrade Kit ; Lpgrade kit - a D3650 base discs, redundant power supplies and
5 i nclosure offering additional 48 TB fan modules.
: f RAW disk storage = Rack-mounting hardware kit
: m mini-SAS cable + 2m mini-SAS cable
Two AC power cords and two PDU
inferconnect cords
Entitlement certificate
nstallation instructions

i L "

Also refer to Software Optlons to add licenses for:
s HPE StoreOnce Replication
» HPE StoreOnce Catalyst
+ HPE StoreOnce Enterprise Manager
e HPE StareOnce Security Pack
Also refer to Network/Channel Cards
e HPE StoreOnce 10 GbE Network Card
»  HPE StoreOnce 10 GbE-T Network Card
* HPE StoreOnce 8 GB Fibre Channel Card

NOTE: A total number of 4 in any combination can be used.
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HPE StoreOnce 4900 Backup

HPE StoreOnce 4900 Backup

HPE StoreOnce 4900 delivers cost-effective, scalable disk-based backup with deduplication for longer term on-site data retention
and off-site disaster recovery for large data centers or regional offices. It also provides a replication target device for up to 50
remote or branch offices. The StoreOnce 4900 delivers a scalable 7U to 12U solution from 36 TB to 432 TB of usable®™* capacity
(60 to 560 TB RAW) and speeds of up to 22 TB/hour* with HPE StoreOnce Catalyst for protection of 88 TBs* of data in a 4-hour
window.

Overview Product Specifications

| ?StoreOncelﬂoo e, =
‘For!nfg_cror_ o _____,57‘1012” Scalable Rack (plus 1U suppon‘ shelf— not shown) L
Total capacity (raw) ;Up_Ség T;EL e ' _ o
Totalcapacitysable™) Mptos%2TB o
Writeperformance(mex) _  _B5TBhour | L n_ s |
Catalys‘r p;rforménce (max) -E'ﬁi:i'B/hogr' > N . : - ____—j ______M__¥_ _
Max fan-in/backup targets §50 B | o 7 :

See MNHM and P w IaTer in this document for more details

NOTE: *Actual performance is dependent upon configuration, data set type, compression levels, number of data streams,
number of devices emulated and number of concurrent tasks, such as housekeeping or replication and storage configuration.
**+Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backiog.

Scalability
Start out with the 7U HPE StoreOnce base unit with 60 TB RAW (36 TB usable*™*) capacity. When you're ready, simply purchase up

to 5x &4 TB (36 TB usable™*) capacity upgrade kits to complete the first two storage drawers for up to 280 TB RAW (216 TB
usable*™).

If more storage is needed, simply purchase an additional expansion kit containing 60 TB RAW (36 TB usable™*) capacity and again
add up to 5 additional 44 TB (36 TB usable***) capacity upgrade kits fo complete the second set of drawers for a total capacity of
up to 560 TB RAW (432 T8 usable™*). Note that fully expanded the HPE StoreOnce 4900 includes 4 drawers of disk (2 drawers in
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HPE StoreOnce 4900 Backup

each unit). A fully configured HPE StoreOnce 4900 is 12U (or 36 TB per U in terms of density).

Compatibility:

Hewlett Packard Enferprise extensive compatibility testing program assures that your HPE Backup Systems work with leading
servers, operating systems, and backup applications, including those not manufactured by Hewlett Packard Enterprise.

Compatibility details on specific servers and the latest hardware compatibility information, can be found HERE

Configuration notes:

e The StoreOnce 4900 can only be installed in racks which provide a distance from the front mounting-rail of the rack to the
rear rack-face (the vertical rack surface onto which the rear doors close, the depth of the doors themselves should not be
included) of at least 920mm fo allow sufficient clearance at the rear for cabling and to allow the hot-swapping of fan
modules, PSU modules and I/0 modules. Additionally, 35mm of space is required between the front mounting-rail and the
nearest point on the inside surface of the front door of the rack to provide sufficient space for the front panels of the
system components when the front door is closed.

»  HPE StoreOnce 4900 Backup systems can be connected to the servers they profect via a 10 GB Ethernet or 8Gb Fibre
Channel.

« They are supported on all 10 GB Ethernet network interface cards (NICs) and switches, dependent on product. 1Gb
Ethernet network connections are also supported for sites without 10Gb Ethernet networks (with reduced performance)

e HPE StoreOnce Backup systems are also supporfed on 100 base-T Ethernet networks, for connection for the Web GUI
and CLI access, such as a management network in a Data Centre.

This product is not supported on networks using slower Ethernet technology.

¢ Ifa second disk enclosure is to be installed, Hewlett Packard Enterprise recommends installing the second disk enclosure
below the head server unit. If the second disk enclasure is instafled above the head server unit, a 1U support shelf supplied
with the disk enclosure, should be installed immediately above the head server unit to protect it from the weight of the
disk enclosure.

Warranty

Hewlett-Packard Enterprise provides a 1year parts exchange, 1year labor, 1year on site, normal business hours, next business day
response for StoreOnce 4500, StoreOnce 4700, StoreOnce 4900 and StoreOnce 6500 Backup systems, plus 9x5 phone support for
the duration of the warranty.

Purchasing information:
Productname __ _ Partnumber Descripton __  lncudes ]
‘HP StoreQnce 4900 !BBQOSA iHP StoreOnce 4900 Backup wrrh E s HP 4900 Backup (15 x 4 TB disks)
Backup h 60 TB of RAW disk storage s  Ethernet cable(Cat 5e) 3m (x2)
i o 2 x Power cords (with |IEC 320 C13 plug
' | for Rack PDU)
i i * Installation poster
i » HPE StoreOnce Backup CD (contains
| installation wizard, device drivers, and
1 ‘ documentation, all localized in multiple
S ST j__ o ool ! languages) — -
HP SToreOnce 4900 6OTB ‘BBYOLA E—HP 4900 Backup additional » 1storage enclosure with 15 x 4 TB discs,
_Drawer/Capacrry Upgrade idrawers and capacity upgrade kit, redundant power suppiied and fan
Kit : D&000 base enclosure including modules.
’ additional 60 TB of RAW disk e  Rack-mounting hardware kit
%s‘rorage e (0.5m mini-SAS cable + 2Zm mini-SAS
S ' ——]
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# ___
HPE StoreOnce 4900 Backup

| interconnect cords
! { e Entitlement certificate

o o —g T ! ; E TWd AC péwer cords. 'and two F;DU "
i .

iHP StoreOnce 4900 44TB BBYOBA HP 4900 Backup 44 TB Capacity i e 11x4 TB disks and entitlement
LCapacity Upg@g_e Kit i iUpgrade Kit | cerfificate
Also refer to Software Options to add licenses for:

s HPE StoreOnce Replicafion

e HPE StoreOnce Cartalyst

= HPE StoreOnce Enterprise Manager

= HPE StoreOnce Security Pack

|
o N s, o R
| |
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HPE StoreOnce 6500 Backup

HPE StoreOnce 6500 Backup

Shown with initial 120 TB 6500 Backup system with 88 TB Capacity Upgrade Kit in a 42U
rack

HPE StoreCOnce 6500 takes HPE StoreOnce to the enterprise, providing disk based backup with deduplication for cost effective,
longer term on site data retention and off site disaster recovery. The highest performance HPE StoreOnce Backup system, these
highty scale-out solutions offer from 72 TB to 1728 TB of usable™* capacity (120 to 2240 TB RAW) and industry-leading aggregate
speeds of up to 139 TB/hr* with StoreOnce Catalyst to match enterprise performance requirements and meet ever shrinking
backup windows.

Overview Product Specifications

e __._.__ StoreOmcesso0 e
Form Factor :_____ o jf’mded lina42Urack P —— __::___ e j'_m
Toial ‘capacity (r;;)” R __:_?Up to 2240 TE‘!"‘_-_ ) ——__ o _F":_'_ _ _ - _:_: '
Total capacity (wsable®*) " “lproweTB T
Write performance (max) " j3aTafhour R S S SR T
ﬁf;I;st-;aﬁom;;m (max) ___ 139 TB/hn;J_F_ ' - -

Max fan-in/backup targets _ 1384 e o

See Performance Specifications, netailﬂ._eshnunlimmﬂu and H:mlnim later in this decument

NOTE: ***Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping bacidog.

Special feature: Highly Resilient
HPE StoreOnce 6500 is designed with no single point of hardware failure. The hardware of the HPE StoreOnce 6500's couplet is
resilient to any one component failing. This means the following high availability features:
e Autonomic Restart and node failover
¢ RAID storage, with RAIDé as the minimum redundancy level (so each RAID set can survive a double disk failure)
» The front-end controllers (nodes) within a couplet are configured in failover mode so that if one controller fails all critical
non-replaceable aspects of that controller are transparently moved to another controller and the failed controller is
disabled.

» Dual storage controllers (RAID and JBOD), with cache mirroring between the RAID controllers (so that if a controller fails
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HPE StoreOnce 6500 Backup

the data is preserved and is still written to media by the other controller)

Dual paths to the disk drives

8 hot spare drives included within each couplet in the event of a disk failure

Power failure protection for all caching within the storage

Dual power supplies, such that the hardware will continue operating at full performance if one power supply is offline.
Redundant fans, such that the hardware will continue operating at full performance if one fan is offtine

Mirrored system disks in each controiler (node) to store the device operating system and software

Front-end high availability (dual fabric support): each controller will have at least two fronf-end ports per port type to
support the customer's external LAN/SAN fabrics. Thus if any fail there is sfill full access to every node in the device.
Hot add additional storage or server nodes without scheduled downtime.

A single GUI/CLI interface is presented from any one node in the system, if that controller fails then the GUI will
automatically move to a different controller whilst still being presented at the same network address.

Scalability
Upgrading with HPE StoreOnce 6500:

Start out with the HPE StoreOnce 6500 120 TB system consisting of two nodes connected in failover configuration as a
couplet. This is delivered pre-integrated into HPE's 42U racks which also contain the necessary networking capabilities for
future expansion within the entire rack using an HPE StoreOnce 6500 switch assembly.

To scale-out in terms of capacity, simply add up to 5 capacity upgrade kits to each couplet. Each upgrade kit comprises 22
disks which are added symmefrically. Each upgrade kit contains 22 x 4 TB disks, giving 88 TB RAW capacity (72 TB
usable***), aliowing up fo a maximum of 560 TB RAW capacity (432 TB usable™*) associated with the original couplet.
Capacity upgrade kits can be added to the couplet while the Backup System is anline in order o reduce unnecessary
downtime.

A fully configured couplet with 5 capacity upgrade kits, can be managed as a single file system of up fo 560 TB RAW
capacity (432 TB usable®*), however to optimize performance within a couplet, capacity usage should be balanced across
both nodes within a couplet. To scale-out in terms of performance, add in one more HPE StoreOnce 6500 120TB system
and again scale up by adding capacity upgrade kits. This gives you a maximum configuration of two fully configured HPE
StoreQOnce 6500 120 TB systems of two couplets with a total capacity of 1120 TB RAW capacity (864 TB usable™)in a
single rack.

To scale-out to 2240 TB RAW (1728 TB usable™*) purchase the HPE StoreOnce 6500 120TB Backup for extra Racks
{contains additional base couplet, switch, cables and pulls in another 42U rack), and populate as before.

Upgrading an existing HPE StoreOnce B6200:
Customers who have already invested in the HPE StoreOnce B6200 are still able to expand their storage to its full capacity of 768
TB RAW (512 TB usable™*) by purchasing additional capacity upgrade kits or utilizing mixed couplet support to scale up.

To scale out in terms of capacity, simply add up to 3 capacity upgrade kifs to each couplet for a maximum of 192 TB RAW
capacity (128 TB usable**) per couplet. A fully configured couplet with 3 capacity upgrade kits, can be managed as a
single file system of up to 192 TB RAW capacity (128 TB usable™*), however to optimize performance within a couplet,
capacity usage should be balanced across both nodes within a couplet.

NOTE: ***Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backlog.

Expanding an existing StoreOnce B6200 by adding StoreOnce 6500 couplet(s) via mixed couplet support:

Facilitates expanding an existing 110 3 couplet B6200 configuration

Existing B6200 does not have to be fully populated with capacity upgrades

Existing configuration can be expanded to currently supported maximum of 4 couplets

Existing B6200 system needs 10 be on 311.3 firmware as a minimum

Use the table below to determine what components are necessary to complete the expansion {note that the 6500

couplets can be expanded beyond their initial capacity as usual by ordering the 6500 capacity upgrade kit — BB899A 88
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HPE StoreOnce 6500 Backup
TB Capacity Upgrade Kit).
ConE;:l:::;on Upgrade SKUs Required
BB897A BBB97A#0D1 | BB90OOA BB902A BBY12A
856200 6500 Adding For For existing | For extra Mixed Mixed
Couplet(s) | Coupletts) 6500 existing racks, racks couplet couplet
couplet(s) racks factory interlink | SFP kiv
integrated cable kit
I TETE P o N o . _1 20 [ .0 L -0 J _1_
1 .0 .2 i .0 21N L 0
1 .o 3 —i =] . 1 RY
2 0. A P L L LU TR
2 Lo L2 0. ] 1 P -0
3 -0 A =l ey o -0 0 ol
1 SUULENI (U U S _6 . 1 o
1. 1 2, g 1 =L 1 Ak
1 2 L il S B o 0.
2 1 1 1 0 0 0 0
See purchasing information and configuration notes for more detail,
Compatibility:

Hewlett Packard Enterprise’s extensive compafibility testing program assures that your HPE Backup Systems work with leading
servers, operating systems, and backup applications, including those not manufactured by Hewlett Packard Enterprise.

Compatibility details on specific servers and the latest hardware compatibility information, can be found HERE

Warranty

Hewlett-Packard Enterprise provides a 1year parts exchange, 1year labor, 1year on site, normal business hours, next business day
response for StoreOnce 4500, StoreOnce 4700, StoreOnce 4900 and StoreOnce 6500 Backup systems, plus 9x5 phone support for
the duration of the warranty.

Purchasing information:
Product name gfl’arl-numher jbescriy_t_]gn : - includes L o
HP StoreOnce 6500 120 :_BBS%A HP StoreCnce 6500 Backup with i e HPE 6500 Processing Nodes (2)
TB for Initial Rack 20 TB of RAW disk storage s  HPE 6500 Switch kit
! ! e HPE 6500 Storage Drawers (2X(each
g with 15* 4 TB HDDs)
I ; E e 4 x05m Mini SAS cables
: i . ® 16x2m SAS-HD to Mini SAS cables
I 1« 16 x Power cords (with [EC 320 C13
. . plug for Rack PDU)
b I P I . ~ { e Providedina42Urack |
HP StoreOnce 6500 88 ;BBSQ9A LI;JP StoreOnce 6500 88 TB upgrade s 22*4TBHDDs
TB Capacity Upgrade Kit ! it, offering additional 88 TB of e HPE 6500 88TE Capacity Upgrade
| T L ____“__!_M"___' _ . IRAWdisk storage License Entitlement Certificate
HP StoreOnce 6500120 {BB897A HP StoreOnce 6500 Backup with ¢ e HPE 6500 Processing Nodes (2)
TBforExistnaRack ! _ ______ M20TBofRAWdisksforage i _s _ HPE 6500 Storage Drawers (Deach |
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— ____ __ I
HPE StoreOnce 6500 Backup
{NOTE: for use in existing T | i with 15* 4 TB HDDs)
StoreOnce B5200/6500 [ ® 4x05m Mini SAS cables
systems only) . » 12xPower cords (with IEC 320 C13
i B 1 1 plug for Rack PDU) _ ]
?HP StoreQOnce 6500 120 [BBYOOA HP StoreOnce 6500 Backup with | e HPE 6500 Processing Nodes (2)
TB for Second Rack 120 TB of RAW disk storage ' e« HPE 6500 Switch kit
! s HPE 6500 Storage Drawers (2)(each
with 15* 4 TB HDDs)
e 4 x05m Mini SAS cables
i ®  16x2m SAS-HD to Mini SAS cables
i e 16 x Power cords (with IEC 320 C13
plug for Rack PDU)
! . o Providedina42Urack
HP StoreOnce B6200 to [BBY02A Cables reguired to implement » 8 x15m optical cables ]
6500 Interlink Kit mixed couplet support between s 4 X 10GhE SFP+ fransceivers !
| currently installed B4200 and 6500 e
HP StoreOnce 6500 BBY12A SFPs required 1o connect an HP » 4 x10GbE SFP+ transceivers i
Mixed Couplet SFP Kit StoreCnce 6500 Couplet (BB897A) e 8x2m 5AS HD fo Mini SAS cables |
‘ info an existing HPE StareOnce l
B6200 installation o create a f
Mixed Couplet.
Also refer to Software Optilons
HPE StoreOnce 6500 Detailed Performance Speclflrahons
StoreOnce 6500 maximum | RAW capacﬂy s o 1;
- 1 couplet 2 coupleT i 3 couplet |_ & coupler o l
_.1335_1_9 storage 20 240 i 0 __; k80 E
1*88 TBexpansionkit | 208 L -
2*88TBexpansionkit , 296 _ s 4 &8s i e
% * 88 TB expansion kit 384 ‘ 768 § 52 | 536
& * 88 TB expansion kit | 472 94k b e i 1888 :
5" 8gTBexpansionkit | 560 | 120 | 1680 L 240 ‘
NOTE. A maximum of 5 expansmn kits can b be used sed per couplef . e
! e . StoreOnce 6500 maxlmum usable*™* capaci‘ly ™
T icoupler [ couplet i Scouplet T 4couplet |
Basestorage {7t s b ;e 1w |
I"s8TBexpansionkr | w4 | 88t 4 L 56
2*88TB expansion kit | 26 _ 432 ek v geh
3*88TBexpansionkit | 288 | 576  (  geh ., W52 '
4% 88 TB expansion kit | _ 360 70 i 1080 i 1440
5* 88 TB expansion kit _JM 2 86k i 1% s me
________ StoreOnce 9?_9!;th Datq Egc_lpplwgijgrlgqsable“* capacrry uslng data dedupllcanon ar2 20: 1f) L o E
i 1 couplet "I- . 2_couple'r 3_coupIeT " i___ 4 coupIeT i
Basestorage | wao " T\" " oeso 4 wxm0 st
1788 TB expansion kit _ .I 280 4 5760 I 8640 b ms20 —,--I
2 B8 TBexpansionkit ! 4320 __j_ 80 J 12960 ____:-__4_ 0
388 TBexpansionkit | 5760 1 150 17280 i 23040 1
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D s R
HPE StoreOnce 6500 Backup
488 TBexpansionkr | " 7200 T w0 T T ToeGe T ommop
5°88 TBexpansionkit | 8640 1 e ] 25920 | 3se0 |

NOTE- Actual results of data deduphcaﬂon will vary with data type, change rates over fime and backup methodologles
used.
A maximum ¢ of 5 expansion kits can be used per couplet

i i, L L T S e & 3 . s ¢ -

SforeOnee 650D Perfonmnee"‘(maxlmum aggregated data transfer rate usmg VTL)

' m::____T L 1coupIeT _ - 2coupIeT___ ] 3_(_:0uple’r 4M|ér'"
Wn‘re Performance T‘ B8TBMhr p  316TBMhr  : _ A4 TBMr g 632TBfhr
Read Performance | 18BTBN__ | 376TBhr 1\ Se4TBfhr 1 752T8fhr . |
. StorsOnce 8500 with StoreOnce Catalyst Performance*(maximum aggregated data ransfer rare using Catalyst) |
__.__.! 1 couplet | 2couplet 1 3 couplet . 4couplet
WritePerformance | 34BTBMr | 696TBAr | 10AATBMr | T92TBhr ]

NOTE. *Actual performance is dependent upon conflguraﬂon, data set type, compression levels, number of data streams,
number of devices emulated and number of concurrent tasks, such as housekeeping or replication.

***Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backlog.

Configuration notes:
Sizing the StoreOnce 6500:

» The HPE Storage Sizer tool must be used to correctly size a deduplication and replication enabled system

* To optimize capacity utilization and in accordance with performance requirements, your capacity requirements should be
planned following Recommended Configuration Guidelines. Piease refer to the latest Concepts and Configuration Guide
for more information:

Rack-eonﬂguring Ihe s'l'oreOnce 6500
= The StereOnce 6500 is mandatory factory integrated and shipped in a 42U rack

- It can be re-racked, subject to a number of constraints.

- Splitting the switch, server and\or storage of a 6500, between racks is not supported.

- Aminimum contiguous space of 18U is required 1o house a couplet and its associated switches.

- If a customer does choose fo re-rack, then future storage and\or couplet expansion must be taken info account
and additional contiguous rack space allowed.

- Full details of the re-racking constraints and process are available - please ask your sales representative or
partner for details.

»  To configure the StoreOnce 6500 use the steps below as a guide, but to place actual orders use Watson and CLIC to
configure a system.

- This is especially true for the customers 1st or 3rd 6500 which require mandatory factory express integration of
the 6500 coupiet and required switch kit into the 42U rack that does not need fo be ordered separately, but is
automaticaily added to the order configuration when the associated BB8%6A or BBYOOA SKU's are ordered.

- When wishing fo expand an existing system, the customers 2nd or 4th 6500 couplet ( BB897A ) is not factory
integrated and can be ordered without the #0D1 option, as the st and 3rd 6500 couplets are already housed in
the 42U racks and have been factory integrated with switch kits

® [tis NOT possible to order BB897A or BBFOOA without first ordering BB896A. It is NOT possible to order BB896A without
the factory integrated rack (BW904A)

e Option #0D1 must be added fo products listed for essential factory integration, i.e. BB8?6A MPE StoreCnce 6500 120TR
for Initial Rack and\or BB9OOA HPE StoreOnce 6500 120TB for Extra Racks

Factory Ini'egra'l'ed Cluster:

.: o _Couplet1 —] Couplet 2 j Couplet 3 | Couplet4 )
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o e __ -]
HPE StoreOnce 6500 Backup
1 T . HP StoreOnce 6500 120TB for Initial Rack T HP StoreOnce 6500 120TB for Extra Racks

; ) — BBBY6A o a ____BB900A

Rack Automa'rlcally added to {If required, order BBBWA Automancally added 1o [If required, order BBBG7A
; Config when BB8%6A HP SroreOnce 6500 Config when BBQOOA HP StoreOnce 6500

ordered 12078 for ordered 1207TB for Existing Rack

| i R Existing Rack | o 1 R
Add capacity BBBGOA BB8IIA _ ‘ BBBYSA BBBY9A
EAdd capacity ____ BB899A ___ BB899A __BBB899A BB892A
:_A_g_qgt_:apaci‘ry BB89%A . BB8Y9A |~ BBB99A BB8I%A
Add capacity . BB899A BB899A ___BBB99A BBB99A
Add d capacity BBB99A BBBYFA BBBI9A 7 BBBISA
HP 6000 StoreOnce Qty 1- EJO26A\AAE Qty 1- EJOZ6A\AAE Qty 1- EJO26A\AAE Qty 1- EJOZbA\AAE
Fjrepllca‘rion License m.!
frHP 6000 StoreOnce Qty 1- BBBOAAVAAE Qty 1- BBERLAVAAE Qty 1- BBE94AVAAE Qty 1- BBEBIAAVAAE
Encryption License _ R
HP 6000 StoreOnce Qty 1- BBBGSA\AAE Qty 1- BBEISAVAAE Qty 1- BBRISAVAAE Qty 1- BBB9SAVAAE |
Catalyst License - '

Faciory In-l'egra'l'ecl Cluster - Additional Form Factors

; T T coupleti | couplet2 | Couplet | Coupletd |
; HP StoreOnce 6500 120TB for Initial Rack : HP StoreOnce 6500 120TB for Extra Racks E
: _ BBB9SA i BB0OOA .
Couplet ___ S VA -7} T VI - A
Add capacity_ E N/A i NA WA T NAL
Add capacity CNA T N/A [ NA { N/A |
Add capacity T A T e NA T NA
Add capacity NA N/A [ NA  NA_
Addcapacy | na U T wa L wA 1 NAL
NOTE: Capacity . additions are housed within the existing Couplet footprint th thus require no jddl‘l‘lgﬂ?! rackspace |
HPE 642 1075mm Shock 42U | 42U | |
Intelligent Series Rack i
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h
Sofiware and Software Options

HPE StoreOnce
Catalyst

HPE StoreGnce Catalyst brings fo fruition the HPE StoreQOnce vision of seamless movement of
deduplicated data across the enterprise. This is enabled by the single, integrated enterprise-wide

deduplication algorithm. This means that you can benefit from:

Federated Catalyst is a new feature for the StoreOnce multi-node products.

StoreOnce Federated Catalyst allows Catalyst stores to span nodes simplifying backup
management and optimizing available storage in large environmenis yet continues to provide
high resiliency and optimize performance

Catalyst over Fibre Channel provides all the ISV control and source side deduplication
benefits of current StoreQOnce Catalyst but via your Fibre Channel fabric meaning you don't
have to invest in additional infrastructure

Simplified management of dafa movement from a single pane of glass: tighter integration with
your backup application to centrally manage file replication across the enterprise.

Seamless confrol across complex environments: supporting a range of flexible configurations
that enable the concurrent movement of data from one site to multiple sites, and the ability to
cascade data around the enterprise (sometimes referred 1o as multi-hop).

Enhance performance: distributed deduplication processing using StoreOnce Catalyst stores
on the StoreOnce Backup systems and on multiple servers can optimize loading and utilization
of backup hardware, network links and backup servers for faster deduplication and backup
performance.

Faster time to backup to meet shrinking backup windows: up to 139 TB/hour* aggregate
throughput.

*Actual performance is dependent upon configuration data set type, compression levels, number
of data streams, number of devices emulated and number of concurrent tasks, such as
housekeeping ar replication and storage configuration.

Ordering Information

HPE StoreQnce Catalyst is available by electronic license for customers of any of the latest HPE
StoreOnce Backup systems with a wide range of backup applications via.

hitpe//www.webware.hp.com

Modol / licensefor StoreOnce LIcenleIE-LTU Part number :____-:—”_}

HP StoreOnce 6500and B6200 E-LTU BBBISAAE ]

- SR .1 e BB8OA ]

HP StoreOnce 4900 Eeew BBPOGAAE |
-~ L TU ,  {BB90GA N

HP StoreOnce 4500/ HPE E-LTU BB8BSAAE

Stoeonces100 K70 T T hpmsaa ]

HPE StoreOnce2000/3000  ELTU ___  eBes7AAE |

T L B BB887A

NOTE. HPE StoreOnce VSA ilcense already includes SToreOnce Cafalysf No additional license

required.

Configuration notes

A StoreOnce Catalyst license is required for each appliance that will host Catalyst Stores. The

license enables backup and copy to Catalyst Stores on the appliance.

The license is locked to the appiiance and cannot be transferred to another appiiance.

There is no need fo purchase a replication license when using StoreOnce Catalyst Copy.

However, if VTL or NAS replication is configured on the same appliance, a replication license
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will be required for each target appliance.
s  Every StoreOnce Backup system (and 6500 couplet) that uses StoreOnce Catalyst requires a
license
»  StoreOnce Catalyst also provides seamless conirol of data movement across the organization
and better utilization of servers, network bandwidth.
e StoreOnce Catalyst is supported by:
- HPE Data Protector (for supported versions see
- Lhp.com mpatibili
- Symantec NetBackup (via an HPE OST plug-in) available from
hitp://www.hp.com/go/StoreOnce/VERITAS
- Symantec Backup Exec (via an HPE OST plug-in available from
hitp://www.hp.com/go/StoreOnce/VERITAS
- Cracle RMAN (via an HPE plug-in) available from
- i leRMAN
Microsoft SQL Server (via HPE plug-in) available from
htip://www.hpe.com/go/StoreOnce/SQLServer
- httpi//www.hp.com/go/StoreOnce/SQLServer
- SAP HANA (via HPE plug m) available frorn
- SAP on Oracle (wa HPE plug ln) ava||ab1e from
5 m F -SAPOra
HPE StoreOnce Hewlett Packard Enterprise data replication feature includes replication bandwidth limifting
Replication functionality, constraining the amount of bandwidth being used when replicating data for even more

network-efficient replication. Without replication bandwidth limiting, a replication job could use as
much bandwidih as is available, potentially making other network activities unresponsive. Replication
bandwidth fimiting is customer configurable at the appliance level via the graphicai user interface and
is set as a percentage of the available network bandwidth.

Ordering Information

Hewlett Packard Enterprise delivers replication by license, either as a standalone replication solution, or

as part of the HPE StoreOnce Catalyst licensing. With HPE StoreOnceSystems, replication is licensed
by VTL/NAS target, this means that with one replication license:

Model / license for iMax number of §Repllcaﬂon LicenselE—LTU iPart number |
'Iargets ; ; i
I fsuppoﬂei . ._}. — o ! L m%
'HP StoreOnce 6500 and B6200 FBA ELTU iEJOZbAAE K
e EJO20A
HP StoreOnce 4900 &9 ElTU BBYOSAAE |
T WP s, (I MJL,.T,U__._)-_..,______,.__._ iBB‘?05A '
1P StoreOnce 4500/ HPE ;24 E-LTU 1BBBSSAAE
SToreOnce 5100 o EI:TTJM“ s i@B?B?i_u .
HPE StoreOnce 2000/3000 E E-LTU _F_'_____‘_ _.__BBBBAAAE 1
| LU BBssiA |

NOTE: HPE StoreOnce VSA Ilcense aIready includes repllcahon No addmonal Ilcense reqmred
e Replication licenses enable an appliance to host replication target libraries. (No license is
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HPE Reporting Central
and StoreOnce
Enterprise Manager

HPE StoreOnce REST
API SDK

required for appliances which only act as replication sources)

* lLicensing is *per appliance®i.e. a single license is required to enable an appliance to host as
many replication target libraries as it is capable of.

»  The license is locked fo the appliance and cannot be transferred to ancther appliance.

= For the 6500 a separate license is required per couplet (EJO26A of EJ026AAE)

s Nolicense is required for StoreOnce VSA to act as a replication target

Monitor multiple StoreOnce appliances through a single interface with StoreOnce Reporting Central, a
default feature shipped with all HPE StoreOnce Systems within the StoreOnce GUI. Reporting Central
provides a rolled up status of up fo 20 registered StoreOnce appliances in a single pane of glass and
allows drill-down reporting into areas of interest such as deduplication ratio, capacity usage for
StoreOnce Catalyst stores, VTL libraries, NAS shares, read/write throughput, replication throughput,
stream count, CPU, memory, disk I/0 and networking and FC channel utilization. Reports for a desired
time frame can be exported to a CSV or PNG format file.

NOTE: Reporting of stream count, CPU, memory, disk I/0 and networking and FC channel
utilization are only supported on 3100, 3520, 3540 and 5100 products

For larger installations HPE StoreOnce Enterprise Manager (SEM) is a ceniralized management
console to analyze up to 400 physical and virtual StoreOnce devices across multiple sites. It provides
advanced monitoring, reporting, and forecasting and trend analysis in NAS, VTL, and StoreOnce
Catalyst environments and integrates with the StoreOnce GUI for single pane-of-glass management -
for both physical appliances and the StoreCnce VSA.

Specifically, SEM provides granular reporting and trends analysis of vital parameters such as disk
capacity utilization, deduplication rafios, and performance and helps customers plan ahead by
providing forecasts of disk usage and replication duration. SEM can be installed on a separate Windows
server management station and contains a full database of statistics that is pulled periocdically from
each device and allows reporting over a long period. In addition to reporting capacity, performance and
device status the fool allows logical groupings of devices with different polices and then allows these
virtual groups to be managed independently. Through SEM the user is able to drill down to individual
StoreOnce appliances and launch their GUI's to manage them in more depth. All reports and graphs
can be exported in CSV or PNG formats for further analysis. Users can also schedule e-mail reports for
alerts and nofifications, such as when pre-set capacity thresholds are crossed. SEM is supported on 64
bit machines only. StoreOnce Enterprise Manager sofiware is available as a free download from

hitp://www.hp.com/go/StoreOnce/SEM

In order to benefit from StoreOnce Enterprise Manager, StoreQnce systems require the latest firmware,
which can be obfained via a free firmware upgrade by following the “Support & Drivers' link on

http://wwwe.hp.com/go/storeance or by following the "HPE Support & Drivers® link from:
hitp://www.hpe.com

The StoreOnce REST AP! SDK provides a well-defined RESTful application programming interface
(APD that customers can use for infegrafing and automating reporting/management capabilities with
StoreOnce appliances. The SDK essentially delivers a programming interface for polling StoreOnce
systems with reporting queries at a desired granularity, and the information extracted from the
appliances can then be integrated with the customer’s own reporting tool allowing for considerable
flexibility in monitoring large StoreOnce environments. The SDK also allows customers to automate
select management tasks such as creating and deleting backup targets (StoreCnce Catalyst stores,
VTL libraries, NAS shares) and this capability can be integrated with the customer's own management
tools. The StoreOnce SDK can be downloaded at

Page 31



QuickSpecs HPE StoreOnce Systems
Software and Software Opfions

HPE StoreOnce Security The HPE StoreOnce Security Package delivers a Data at Rest and Data in Flight encryption solution

Package

and secure Data Shredding features for data privacy, confidentiality, and integrity of your critical
business data while supporting compliance requirements. These are configurable on a by application or
by store basis ensuring that you have maximum control over the data you are protecting.

e HPE StoreOnce Data at Rest encryption feature is a software-based solution which provides
protection against unauthorized access fo data through a stolen, discarded or replaced disk.
Encryption occurs after data has been deduplicated and prior to writing the data onto disk
Encryption is enabled on a per store basis (StoreOnce Catalyst, VTL, and NAS targets)
Meets compliance needs using industry standard Advanced Encryption Standard (AES)-256
encryption algorithm
Standard FIPS 140-2 level 1 capable
It enables the StoreCnce System to request encryption keys from HPE ESKM version 4.0 or
greater using KMIP 12 protocol or SafeNet's KeySecure key manager using KMIP protocol for
centralized encryption key management.

NOTE: Centralized Encryption Key Management is currently only supported on 3100,
3520, 3540 and 5100 products.

e Local Key Management is included with 1key per store and the ability fo backup and restore
keys

e HPE StoreOnce Data in Flight encryption feature protects against unauthorized access of data
being transferred over the wire between devices.

e Data in Flight encryption via [PSec is supported on StoreCnce Catalyst only. Encryption is
enabled via the operating system utilizing IPSec. In addition, write performance may be
impacted, however performance improvements should be seen after first ingest.

Works between client and StoreOnce device or between StoreOnce devices
HPE StareCnce Secure Erase feature protects against unauthorized recovery of deleted data
by allowing customers to securely and permanently shred confidential data.

e Secure Erase can be carried out on all data backed up to a VTL, NAS or StoreOnce Catalyst
Store ‘

e The HPE StoreOnce Secure Erase feature meets industry standards of NIST SP 800-88

e Secure Erase can erase with 1 pass or multiple random overwrites of 3,5 or 7 passes

Ordering Information

An HPE StoreOnce Security Pack license is required for each appliance The StoreDnce Security Pack
license for the 6000 is required per couplet. A 90 day trial license is available. Each license includes

HPE StoreOnce Data at Rest, Data in Flight Encryption, Centralized Encryption Key Management and
Secure Erase. _

Model/licensefor __ NecurltyPackLicense/ELTU Partnumber |
HP StoreOnce 6500 and 86200 QE SNy s QEBS‘MAAE ] __ R _“!

I . R - S
HP StoreOnce 4900 aE LTU ' |
R ————
HP StoreOnce 4500/ HPE ELTU_ " BBBWAAE el
,SToreOnce 5100 a|_TU BBBI2A :
FIPE StoreOnce 20003000 E-LTU_______ “BmeAAE |
series ATy T TReeoA i
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Cabling and other options

HPE 10GbE Connectivity  The following cables are recommended for HPE 10GbE connectivity.

NOTE: Optical 10GbE SFPs are included in 4900 and 4500 but should be
purchased separately for the B4200 or previous version of StoreOnce

products.

1OGDbE Fibre Optic HP BladeSystem ¢-Class 10Gb SFP+ SR Transceiver 455883-B21

Modaules
NOTE: Fibre transceivers and cables must be purchased separately for
B6200 fibre-optic environments - & transceivers are required for each
couplet.

HPE ProCurve 10GbE The following cables are recommended for 10GbE connectivity with HPE

Connectivity ProCurve network switches.

Direct Attach Copper HP X242 10G SFP+ to SFP+ 1m Direct Attach Copper Cable J92818

Cables HP X242 10G SFP+ to SFP+ 3m Direct Attach Copper Cable J92838
HP X242 10G SFP+ to SFP+ 7m Direct Attach Copper Cable J9285B
HP X244 10G XFP fo SFP+ Tm Direct Attach Copper Cable JIZ00A
HP 110G X244 XFP to SFP+ 3m Direct Attach Copper Cable JI3G1A
NOTE: Direct Attach Cable (DAC) must be purchased separately for copper
environments.

Fibre Optic Cables PremierFlex OM4 FC cables
HP Premier Flex LC/LC Mulfi-mode OM4 2 fiber 1m Cable QK732A
HP Premier Flex LC/LC Mulfi-mode OM4 2 fiber 2m Cable QK733A
HP Premier Flex LC/LC Multi-mode OM4 2 fiber 5m Cable QK734A
HP Premier Flex LC/LC Multi-mode OMé4 2 fiber 15m Cable QK735A
HP Premier Flex LC/LC Multi-mode OM4 2 fiber 30m Cable QK736A
HP Premier Flex LC/LC Multi-mode OM4 2 fiber 50m Cable QK737A
OM3 FC cables
HP LC to LC Multi-mode OM3 2-Fiber 0.5m 1-Pack Fiber Optic Cable AJB33A
HP |_C to LC Mulfi-mode OM3 2-Fiber 1.0m 1-Pack Fiber Optic Cable AJB34A
HP LC to LC Multi-mode OM3 2-Fiber 20m 1-Pack Fiber Optic Cable AJB35A
HP LC to LC Mulfi-mode OM3 2-Fiber 5.0m 1-Pack Fiber Qptic Cable AJB36A
HP LC to LC Multi-mode OM3 2-Fiber 15.0m 1-Pack Fiber Optic Cable AJB3TA
HP LC to LC Multi-mode OM3 2-Fiber 30.0m 1-Pack Fiber Optic Cable AJB3BA
HP LC to LC Muiti-mode OM3 2-Fiber 50.0m 1-Pack Fiber Optic Cable AJB39A
NOTE: Fibre transceivers and cables must be purchased separately for
Fibre-optic environments. For additional information on 10Gb cable
specifications go to: hitp://www.Hewlett-Packard

rise.com/r: ig_cabli ical .|

Fibre Optic Cables The following cables are available for connectivity with other 10GbE
switch environments
HP LC to LC Multi-mode OM3 2-Fiber 0.5m 1-Pack Fiber Optic Cable AJB33A
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HP LC to LC Multi-mode OM3 2-Fiber 1.0m 1-Pack Fiber Optic Cable AJB3ILA
HP LC to LC Multi-mode OM3 2-Fiber 5.0m 1-Pack Fiber Optic Cable AJB36A
HP LC to LC Multi-mode OM3 2-Fiber 15.0m 1-Pack Fiber Optic Cable AJBITA
HP LC to LC Multi-mode OM3 2-Fiber 30.0m 1-Pack Fiber Optic Cable AJB3BA
HP LC to LC Multi-mode OM3 2-Fiber 50.0m 1-Pack Fiber Optic Cable AJB3%A
NOTE: Fibre transceivers and cables must be purchased separately for
fibre-optic environments.
Power Supply The following power supply is available for StoreOnce 3100 only
HP 500W Flex Slot Platinum Hot Plug Power Supply Kit 720478-B21
Network/Channel Cards  The following cards are available for StoreOnce 3520, 3540 and 5100 only

HPE StoreOnce 10 GbE Network Card BBG26A
HPE StoreOnce 10 GbE-T Network Card BB927A
HPE StoreCnce 8 GB Fibre Channel Card BB928BA

NOTE: A tctal number of four in any combination can be used. These
optional hardware cards come with a license that is pre-installed and
activated when ordered with the initial product. However, if not ordered at
the same time as the base product these licenses will need to be installed
and activated.

NOTE: The cards are supplied with the necessary SFPs, with the exception
of the 10GbE- T network card. The 10GbE-T card uses RJ45 connectors.
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StoreOnce StoreOnce StoreOnce StoreOnce StoreOnce StoreOnce StoreOnc StoreOnce StoreOnce
VSA4LTB VSAT0 VSAS0TE 3100 3520 3540 e 5100 4900 6500

TB
Form Factor Virtual Virtual Virtual Wrack 2U rack 2Urack 2t012U0 71t012U  Provided in
appliance appliance  appliance scalable  scalable 42U
rack rack 1075mm
rack
Total Capacity 8TB 24 TB 48 T8 2887TB Upio Upto
(RAW) 560TB  22407B
Total Capacity upto4TB upto10 11050TB 55TB 155 TB 35TB  216TB Up to Upto
(Usable*™™) TB 432 7TB 1728 TB

Data retention 80 TB 2007B  10007TB NnoT8 28278 573TB  3360TB 86PB 34 PB
with

deduplication
Fan-in Max 8 8 8 24 96 96 96 50 384
Write 400 GB/hr 800 GB/hr 24 TB/hr 16 TB/hr 446 TB/hr 46 TB/hr 138 TBMr 85 TB/hr 632 TB/hr
Performance
{max aggregated data transfer rate using VTL)
Read 25GB/hr 600 GB/hr 18 TB/Ar 14 TB/hr 41 TB/Mr 41 TB/hr 142 TB/hr 101 TB/hr 752 TB/hr
Performance
(max aggregated data fransfer rate using VTL)
StoreOnce 1TB/hr 2 TB/hr 6TBMhr 64 TB/mr 127 TB/hr 127 TB/hr 267 22 TB/hr 139 TB/hr
Catalys? TB/hr
Performance
{max aggregated data fransfer rate)
Targets for Catalyst, VTL, CIFS, :
backup NFS HPE StoreCnce Catalyst, HPE StoreQnce
applications Virtual Tape Library (VTL) Caralyst,
CIF Virtual Tape Library
VTR
NAS
Device Interfaces Upto2x Upto2x 2x1GbE 4x1GB 4x1GbE  4x1GbE 4x1GbE, 4x 8Gb 8x 8Gb
1GbEVNICs  1GbE  vNICs(min) Ethernet Upio8x Upio8x Upio8x  Fibre Fibre
vNICs 10GbE 10GbE 10GbE Channel, Channel,
SFP+or SFP+aor SFP+or  4x1Gb 8 x1Gh
10GbE 10GbE 10GbE  Etherngt, Ethernet,
Base-T or Base-T or Base-Tor 4x10Gb 4 x10Gb
8GbFC 8GbFC 8GbFC FEthernet FEthernet
Per Couplet
Disk drives n/a nfa nfa 2TB,SAS 2TB,SAS 4TB,SAS 4TB,SAS 4 TB,SAS 4 TB,SAS

7200rpm, 7200rpm, 7200rpm, 7200rmpm, 7200rpm, 7200rpm,
Page 35



QuickSpecs HPE StoreOnce Systems

Technical Specifications

3.5-inch 35-inch 35inch  35-inch  35-inch 3.5-inch

Number of Disk n/a n/a nfa 4 12 12 12t072 15(min), 30 (min),
Drives (max) 140 (max) 560 (max)

NOTE: ***Actual usable capacity for customer data storage is dependent upon drive formatting, log file and meta data size,
housekeeping backlog.

RAID Support nfa n/a n/a Hardware Hardware Hardware Hardware Hardware Hardware
RAIDS RAID 6 RAID & RAID 6 RAID 6 RAID 6
Total number of & 12 16 8 24 24 32 50 384
backup targefs
StoreOnce Catalyst, Virtual Tape Libraries and NAS backup targets combined
Max Number of 2048 6144 8192 768 24576 24576 32,768 819200 6,553,600
Cariridges
Emulated
Power
Requirementsper /5 n/a nfa  100to120 10010120 10010120 10010 Seetable Seetable
power supply VAC VAC VAC 120 VAC  below below
e Range
input 200 1o 240 200 t0 240 20010240 200 ta
voltage VAC VAC VAC 240 VAC
* Rated n/a n/a nfa 501060 501060 501060 501060
:cnpu‘r Hz Hz Hz Hz
requen
R Ra?e d < n/a n/a n/a XA XA X A xA
input (at (at (at (at
120VAC)  T20VACY  120VAC)  120VAQ)
current
x A XA XA XA

(a1 240 (at240  (at240  (at 240
VAC) VAC) VAC) VAC)

Heat dissipated nfa n/a n/a 1979 3207 3207 3207 Seetable Seetable
BTU BTU/r  BTU/r BTU/hr  BTU/nr below below
(at 120 (at 120 (at 120 (at 120
VAC) VAQ) VAQC) VAC)
1965 nz M2 nmz2
BTU/hr (at BTU/hr (at BTU/hr{at BTU/hr
24L0VAD) 240 VAC 240VAQ) (at 240

VAC)
Rated steady- n/a n/a nfa 500 W (at BOOW (at 80O W (af 800 W (at
state power and 100 10120 10010120 10010120 10010
max peak power VAD VAC) VAC)  120VAD

500 W (at 800 W (at 800 W (at 800 W (at
200 to 240 200 t0 240 20010240 20010
VAC) VAD VAC) 240 VAQ

idle (disks nfa nfa n/a LWAd 55A LWAdS7A LWAJS7A  LWAd
spinning) LpAm LpAm LpAm 57A

37dBA 39dBA 39dBA LpAm

39dBA

Operating nfa n/a n/a LWAd 3.2C LWAd 59C LWAJd59C LWAd
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(random seeks to
disks)

Power requirements for StoreOnce £900

input Voltage

Base configuration
{1drive enclosure)
Ctotal 15 drives)
Expansion 1 (fotal
26 drives)
Expansion 2 (fotal
37 drives)

Expansion 3 (total
48 drives)

Expansion 4 (Total
59 drives)
Expansion 5 (fotal
70 drives) (Max)
Expansion 6
(additional drive
enclosure) (total 85
drives)

Expansion 7 (total
96 drives)

Expansion 8 {total
107 drives)

Expansion 9 (fofal
T8 drives)
Expansion 10 (fotal
129 drives)
Expansion11-
Maximum Capacity
(total 140 drives)

A

6.7

72

78

83

89

95

138

14.3

149

155

16

16.6

Power requirements for StoreOnce 6500

input Voltage

1st-couplet base
configuration
(total 30 drives)

Expansion 1 (fotal
52 drives)

A

6.9

180

-

LpAm LpAm

46dBA 31dBA

208V 220V
w VA BTu/hr A w VA
1374 1384 4989 63 1373 1385
1490 1504 5427 68 1490 1503
1607 1619 5866 74 1606 162
1724 1737 6304 79 1723 1739
1841 1854 6743 84 1840 1857
1957 1972 6683 9 1957 1975
2844 2866 10010 13 2843 2869
2960 2983 10448 136 2956 2987
3077 3100 10887 141 3076 3105
3194 3218 M325 146 3193 3202
331 3336 1764 152 3310 3340
3427 3453 M704 157 3427 3458

208v 220V

w VA BTU/hr A W VA
3479 3505 1247 159 3478 3510
3713 37417 13353 170 371 3745

LpAm
31dBA

BTU/hr

4987

5425

5863

6302

6740

6680

10008

10446

10884

11323

1761

1701

BTU/hr

12471

13348

HPE StoreOnce Systems

-

59C
LpAm
31dBA
240V
A w VA BTU/hr
58 1373 1387 4987
63 1490 1505 5425
68 1606 1623 5863
73 1723 1741 6302
7.7 1840 1859 6740
82 1957 1977 6680
12 2843 2872 10008
125 2956 2990 10446
13 3076 3108 10884
B4 3193 3226 1323
139 3310 3344 11761
U4 3427 3462 70N
2460V
A W VA BTU/hr
14.6 3478 3513 4N
156 3m 3750 13348

Page 37



QuickSpecs HPE StoreOnce Systems

Technical Specifications

Expansion 2 (total  19.1 3946 3976 14230 18.1 3945 3981 14225 16.6 3945 3985 14225
74 drives)

Expansion 3 (fotal 202 4180 421 15106 192 4178 4217 15101 17.6 4178 421 15102
96 drives)

Expansion & (fotal 214 4413 4446 15983 202 L4712 4452 15978 186 4412 &457 15978
118 drives)

Expansion5 (fotal 225 4647 4682 16860 213 4645 4688 16855 196 4645 4693 16855
140 drives) (Max)

2nd-couplet base 358 7394 7449 25841 339 73N 7459 25831 311 73N 7467 25832
configuration

(assuming st

couplet at full

capacity) (total 30

drives)

Expansion1(total 369 7627 7685 26718 350 7624 7694 26708 321 7624 7703 26708
52 drives)

Expansion 2 (fotal 381 7861 7920 27595 360 7858 7930 27585 331 7858 7939 27585
74 drives)

Expansion 3 (fotal 392 8094 8155 28472 371 8091 8166 28462 341 8091 8175 28462
96 drives)

Expansion 4 (fotal 403 8328 8390 29349 382 8325 8401 29338 351 8325 8411 29339
118 drives)

Expansion5 (fotal 415 8561 8626 30225 393 8558 8637 30215 36.0 8558 8647 30216
140 drives) (Max)

Physical Dimensions
Please refer to refer to the latest Concep’rs and Configuratlon Guide for more information:

StoreOnce 3100 3520 3540 5100 4900 6500120 TB

Backup for Initial

system: Rack
Form factor W 2V 2U 2U 7U 42U

Dimensions Out of box 17X 171%295 344 xT754x 344 x1754x 344 x 1754 % 176x3B1x 2354 x 4430

inches (432x 2875in (873 2875in(873x 2B75in(B73 122in(447x x7900in
4346750 Xx&455x%x 4455% 7302 x4455x  8912x3083 (5978 x 11252

crm 73.02 cm) cm) 73.02cm) cm) x 200.66 cm)
Shipping 104 x384%x24 104x384x 104x384x24 104 x3B4x 2471 x43%x 319 3543 % 5087 x
iN(6x96x60 24in(26x96 IN(26X9%6x 24iIN(26x %6 in(61x109x B8535in (F0x
cm) X 60 cm) 60 cm) X 60 cm) 81cm) 129.20 x
216.80 cm)
Weight Out of box 371b.(16.78kg) 661b (30kg) 67.11b (30.5kg) 6821b (3tkg) 249281b (13 953 1b (433
kg) kg
Shipping 701b(318kg) 90Ib&1kg) 92Ib(42kg) 931b425kg) 297621b (135 1162 1b (528
kgd kg
Environmental Operating 10° 10 35°C (50° to 95°F) at sea level with an altitude derating of 1.0°C per
temperature every 305 m (1.8°F per every 1000 ft) above sea level o a maximum of 3050
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Shipping
temperature
Operating humidity
StoreOnce
Backup
Upgrade Kits:
Form
factor
Dimensions Out of box
Shipping
Weight Out of box
Shipping

m (10,000 ft), no direct sustained sunlight. Maximum rate of change is
20°C/hr (36°F/hr). The upper limit and rate of change may be limited by the
type and number of options installed.

NOTE: System performance during standard operating support may be
reduced if operating with a fan fault or above 30°C (86°F).

Minimum fo be the higher {(more moisture) of -12°C (10.4°F) dew point or
8% relative humidity. Maximum to be the lower (less moisture) of 24°C
(75.2°F) dew point or 90% relative humidity.

StoreOnce StoreOnce StoreOnce 6500120 6500120 650088

5100 48 TB 4900 44 TB 490060 TB TB for TB for TB
Upgrade Drawer/Cap Drawer/Cap Existing Exira Capacity
Kit Upgrade Kit Upgrade Kit  Rack Racks Upgrade

Kit

2U 50 1%y 424 N/A

344" X nfa 1776x351x 1T76x%x351 2354x N/A
764" % 8Bin(447x x243in 4430x
2354 in 8912x221 (447x 7900in
(87 x 448 x cm) 8912x (5978x
598cm) 6lbb6em) 11252 x
200.66

cm)

MBx3812 355x23x  241x43x 241x43x 3543x 215x%125x
Xx2375in 95in/902x 213in{d1x 638in(d1 5087 x 193in
(Z78x 953 544 x241 109x54cm) x109x 162 8535in (545 x 315

x 593 cm) cm cm) {90 x x 4% cm)
12920 x
216.80
cm)

601b (272 198.68Ib 556871b 9531b 4356 1b
kg (9031ky) (25312kg) (433kg) W8k
78lbs 23878Ib  61535b M621b 5016 Ib
(35.38kg) (10831kg) (27912kg) (528kg) (228kg)

HPE Support Services and Warranty Information

HPE Support Services and Warranty Information Services fo accelerate time to results

HPE Support Services bring you a rich portfolio of consulting and support services designed to add value to our core storage
products and solutions. We have the know-how and experience to put storage technology to work for you. We work closely with
you as your strategic pariner, leveraging our full services portfolio to make sure that everything works to opfimize your enterprise.
Choose from services aligned fo our storage product offerings and lifecycle. From mission-critical onsite services to innovative
web-based remote support, you choose the precise level of attention and support your business demands.
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Discover, plan, and design

Choose from a rich portfolio of services to make the most of HPE StoreOnce Storage, so you can efficiently and affordably
consolidate, manage, and extract value from unsiructured data.

Start here to understand your data protection options. Next, develop a methodical plan and design the optimal HPE StoreOnce
Starage solution that addresses your unique technology requirements.

HPE Backup Recovery Impact Analysis - Focus placed on service requirements and design as the key to success for gaining a
clear understanding of the role of increasingly diverse data protection strategies.

hit 95. PDF.a L.pdf

Deploy and infegrate

Implement HPE StoreOnce Storage correctly-right from the start-so you can count on reduced risk and accelerated
deployment, while implementing a best-practice configuration from day one. Then move on to proactively leverage products, tools,
and technology to avoid problems and optimize performance. In this way, you get the most out of your HPE StoreOnce Storage
investment, as you keep your staff certified through project-based or residency services.

Installation of StoreOnce VSA and all aspects of the Virtual environment and are a customer responsibility. To configure StoreOnce
VSA to act as a replication target or to host Catalyst Stores the appropriate service is required. The HPE StoreOnce Data
Replication Solution Service is required if the StoreOnce VSA is 1o act as a replication farget. The HPE StoreOnce Catalyst Solution
Service is required if the StoreOnce VSA is 1o host Catalyst Stores and use Catalyst Copies.

HPE StoreOnce Data Replication Solution Service - Three levels of service 1o deliver the right level of business continuity that

enables you to easily manage disaster recovery while providing data replication across distances with HPE StoreOnce Storage.
m/fV2 ENW.

HPE StoreOnce Catalyst Solution and Startup Service - Configuration of the best possible performance for HPE StereOnce
Catalyst software environments with your choice of three levels of service, based on the complexity of the environment and the
level of service desired.

Catalyst Solution Service: hitp://h20195. GelPDF.as & SENN.

Catalyst single node startup service: h20195.www PDF.as ENW.,

HPE StoreOnce Recovery Manager Central (RMC) Software Installation and Startup Service—Frovides deployment of HPE
StoreOnce RMC software with features designed to help enable proper installation in the customer’s storage environment and
increase the benefit from the storage investment

HPE StoreOnce Health Check - Proactive review of your HPE StoreOnce Storage solution or other HPE deduplication systems,

including a review of operational, capacity, and performance data so you can rest assured that everything is operating effectively.
http://h2 PDF.as

HPE StoreOnce Firmware Analysis and Implementation Service

HPE Firmware Analysis and Update Implementation Services are technical services that provides the analysis and implementation
of firmware updates, taking into account the relevant revision dependencies within the IT envirohment.

ht 20195. LAAL-

HPE Storage Data Migration Services - End-to-end data migration service providing seamless discovery, assessment, pianning,
and design, completely customizable to your organization's storage area network or network attached storage environment and
using innovative software to help you migrate fo HPE storage quickly and efficiently.
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HPE Proactive Select - A flexible way to purchase services to fit your environment with an extensive menu of HPE Proactive
Select event and technical services, such as onsite firmware upgrades health checks, assessments, and education.

Operate and support

Choose the right support to maximize uptime, free up your resources, and achieve improved value-as you get the most out of the
existing IT assets while accelerating time-to-revenue. HPE Support Services are sold by Hewlett Packard Enferprise and Hewlett
Packard Enterprise Authorized Service Partners.

Services for customers purchasing from Hewlett Packard Enterprise or an enterprise reseller are quoted using Hewlett Packard
Enterprise order configuration tools. Customers purchasing from a commercial reseller can find HPE Support Services at

http:/fwww.hp.com/go/lookuptool

HPE Proactive Care 24x7 - Hardware and software support services designed specifically for your technology with rapid access
to Advanced Solution Center Specialists plus firmware and soﬁware management and best practice advice

HPE Proactive Care Advanced builds and incorporates on Proactive Care and also gives customers personalized technicat and
operational advice from an assigned, local Account Support Manager for personalized technical collaboration, flexible access to
specialist skills to help optimize business critical IT, and enhanced Critical incident Management to help so the business is not
affected if there is a system or device ou‘rage

HPE Datacenter Care
Get the support you need to deploy, operate, and evolve your data center environment fo be hybrid-cloud ready with single-point-
of-accountability for Hewlett Packard Enterpnse and others’ produc'r

HPE Foundation Care - HPE Foundation Care connects you to HPE 24 hours a day, seven days a week for assistance on
resolving issues - hardware onsife response within four hours and software call back within two hours after opening your case.
Three years' coverage recommended with HPE support Service.

htip://h20195. 2.00m, E. GENW.pdf

HPE Education Services - Comprehensive training for new, as well as experienced, storage administrators designed to expand

your skills and keep you up to speed with the latest storage and virtualization technology from HPE Storage.
hit stora

Get connected and get back to business — HPE Storage Technology Services provide the path to

get your HPE Storage solutions and your business connected to Hewlett Packard Enterprise, Once connected, our experts
are able fo scan your system and run health checks, then use that data to create personalized

reports and recommendations for actions to take to prevent problems and downtime.

Flexible Installation and Startup SKU's and option bands
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HPE StoreOnce 6500HP StoreOnce 6500 System Installation and Startup service

| o T Up to 4-Couplets, | Add-On Couplet ‘ Add—On 20r3 Capacity Upgrade
i Initial Instaltation without #0D1 Couplets with
! 4 _|_Expansion Rack
| SameSite | SameSite |  SameSite SameSite |
: (Quote gty one for each additional site) . ]
Part Description Service SKU 7
‘BB8I6A HP StoreOnce
6500 120 TB
Backup Couplet for I
Initial Rack ]
; HAT24AT#5RZ ; =S
BBBG7A HP StoreOnce I i
6500 120 TB |
Backup Couplet for HATZ6ATHSS0 ;
i Existing Racks |
: HAT24AMHEST [ e e
‘BBY00A HP StoreOnce i
6500 120 TB !
: Backup Couplet for |
I__ Additional Racks ) i
BB8Y9A HP StoreOnce i
— 5.38 s L HAT24AT#552 i
; Capacity Upgrade ! ]
| - R N S N SR

HPE StoreOnce 6500 Rack Transition Service
This service provides for the re-racking of HPE StoreOnce B6200 and 6500 products into a rack other than originally installed in.
Per rack - HA1ZAATH#5UK

HPE StoreOnce 3100, 3520, 3540, £900 and 5100 System Installation and Startup service

Service SKU
Description Additional StoreOnce system on same site
HPE StoreOnce 3100, 3520, 3540, HP StoreOnce 4900 and HAT2AATHE5Q HATI4LATHSER
5100 System
HP StoreOnce 4900 system (additional for non #0DT) HAT24AT#5V0
HP StoreOnce 4900 capacity upgrade (additional for non HATLATHSVO
#0DD
HPE StoreOnce 5100 Capacity upgrade (non #0D1) HATIZAT#5KK

(*) Optional for HPE StoreOnce 3100, 3520, 3540 and 5100

Advanced starf-up services
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HPE StoreOnce Catalyst and Replication Solution Service

HPE StoreOnce Systems

-

HPE StareOnce Catalyst Solution and Replication Solution Services. These are for the HPE StoreQnce 6500 and 4900 systems
mandatory service included when the appropriate licenses are ordered. They provide a configuration and verification service in the
Customer environment to optimize the benefits of deploying Replication and\or Catalyst functionality. These service are optional

for the HPE StoreOnce 3100, 3520, 3540 and 5100 and are available in 3 levels.

Description Service SKU
HP StoreOnce Catalyst solution service Ivl1 HAT24A#58E
HP StoreOnce Catalyst solution service Ivi2 HATISAT#58F
HP StoreOnce Catalyst solution service vi3 HATISA#58G
HP StoreOnce Replication solution service Ivl1 HATZGANRSTY
HP StoreOnce Replication solution service vl2 HATISA#5TZ
HP StoreCOnce Replication solution service i3 HATISAT#5U0
NOTE: One service is required for each site when the appropriate licenses are ordered '

HPE StoreOnce single node Cafalyst Startup Service for 3100, 3520, 3540, 4900 and 5100
HPE StoreOnce single node Catalyst Startup Service provides implementation and verification of the backup and remate copy

features of HP
StoreOnce Catalyst functionality - HA124A14#5T7

NOTE: one service is required for each site when the appropriate licenses are ordered

HPE StoreOnce Recovery Manager Ceniral software installation and startup service
The HPE StoreOnce Recovery Manager Cenral software installation and startup service provides deployment of the HPE
StoreOnce Recovery Manager Central software, with features designed to both help ensure proper installation in the storage

environment and increase the benefit from the storage investment.

Description Service SKU

HP StoreOnce RMC for 3PAR HAT24ATHSWD
HP StoreOnce RMC-V for 3PAR HAT24ATH#5WE
HP StoreOnce RMC-S for 3PAR HAT26A14578

HPE StoreOnce System Health Check Service

Proactive review of your HPE StoreOnce Storage solution or other HPE deduplication systems, including a review of operational,
capacity, and performance data so you can rest assured that everything is operating effectively.

._‘ o -V'Hn'—. o kl Sllppcll- T _ Per Event i Conl'rach.lal
Description Service SKU

2.-...-- - e AR L S A b s B R L U P 8 S - R e s 15 i ¢ P AL A il o e 8 B oA i 4§ B i e ._.1 S ———
jromeCneRiBackupiSystemibiesiih HMOOGAT HMOOBAE I HMOOBAC
CheckService .\ = o il R .

HPE StoreOnce Firmware Analysis and Implementation Service

HPE Firmware Analysis and Update Implementation Services are technical services that provides the analysis and implementation
of firmware updates, taking info account the relevant revision dependencies within the IT environment.
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| 7 . Support - Per Event ! N C;ntracl'-ue-ll . )
Description Service SKU

iSTorgOnce Firmware update analysis HMOO1AT HMOOTAE i HMOOAC

service | _ :
1 - H 1
StoreOnce Firmware update HMOO2AT HMOO2AE HMOO2AC
impiementation service i - |

Remote Service Tools and Technical Support - HPE Remote Support monitors StoreOnce appliances and allows the

Support Tools  appliance to proactively contact Hewlett Packard Enterprise if issues arise on the system. Site-specific data
used both proactively and reactively with real-time monitoring and information extraction tools.
NOTE: Requires StoreOnce 3.11.X firmware as a minimum

For more information on HPE Services and Support

To learn more on HPE Storage Services, visit:

Or contact your Hewlett Packard Enterprise sales representative or Hewlett Packard Enterprise Authorized Channel Partner
Or take a lock at the following resources:
e HPE StoreOnce Replication Solution Service Sales Brief httpi//h20195.www2.hpe.com/V2/GetPDF.aspx/5AAL-
A54L0ENW.pdf
e HPE StoreOnce Replication Solution Service data sheet htip://h20195.www2.hpe.com/v2/GetPDF.aspx/4AAL-
3945ENW.pdf
e HPE StoreQOnce Catalyst Sclution Service Sales Brief hitp://h20195.www2.hpe.com/V2/GetPDF.aspx/4AAL-
4480ENW.pdf
s HPE StoreOnce Catalyst Solution Service data sheet hitp
NW.,
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Summary of Changes

Date Version History Action Description of Change

17-Dec-2015 From Version 1110 12 Changed Fixed some typos from last version.

01-Dec-2015 From Version 10 to 11 Changed Changes made throughout the entire document

24-Jul-2015 From Version 9 to 10 Changed Changes made throughout the entire document

19-Jun-2015 From VersionBto 9 Changed Changed made to the Storeonce VSA Backup and the
Software Options Sections.

8-May-2015 From Version 7 10 8 Changed Corrected some SKU numbers for the StoreOnce VSA and
corrected some URLs

&-Apr-2015 From Version 6to 7 Changed Changed the version to 7 to match Product Builetin.

30-Mar-2015 From Version5to 6 Changed Changes made throughout the entire document

30-Jan-2015 From Version 410 5 Changed Edits made to 4900 support shelf, 6500 what’s in the box
contents and ‘What's new' June “14 date removal

9-Jan-2015 From Version 310 4 Changed Changes to the HPE StoreOnce 6500 purchasing
information table

15-Sep-2014 From Version 2 fo 3 Changed Update the firmware version number of the 6500 model.

18-Aug-2014 From Version Ttg 2 Changed Changes were made throughout the Qverview, Technical
Specifications, and Software Options Sections.
Product Descriptions Updated,

f O in B

Sign up for updates

# Rate this document
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subject to change without notice. The only warranties for Hewlett Packard Enterprise products and
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shall not be liable for technical or editorial errors or omissions contained herein.
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HPE StoreOnce Backup Family

Data growth can lead to complex, distributed, and costly data protection. In some cases,
data is not being protected because backup windows are not long enough or backup jobs
fail. Protect The West Virginia Information Services and Communication’s (herein after WV
IS&C) data with the HPE StoreOnce Backup Family—disk-based, deduplicating, backup
systems available in a range of scalable, dedicated appliances and flexible virtual
appliances. Use HPE StoreOnce deduplication with your choice of backup and recovery
software to deliver robust enterprise-wide data protection.

HPE StoreOnce Backup systems can reduce the amount of backup data WV IS&C needs
to store by up to 95 percent (with the HPE StoreOnce Get Protected Guarantee Program).
With Hewlett Packard Enterprise’s scale-out architecture, you can “pay-as-you-grow” to
retain up to 34 petabytes of data in a single pool. HPE StoreOnce Backup systems provide
automated backup and disaster recovery operations, together with secure data retention
with built-in data encryption for Data-at-Rest and Data-in-Flight.

HPE StoreOnce Backup Family

A ONE Architecture

%~  StoreOnceln
< :  HP Data Protector

') StoreOnce Recovery

Manager Central == ] e

Scalable up to

Scalable up to 1.7P8 usable

43278 usable Bl _q-"“-ﬁ
s

vsA 00 it Scalbleupto  Scalableupto s
ﬁmﬁ'ﬁ‘" Scatable upto 31.5TB usable 216TE usable Gartner
= e #7578 usable | 15-5TBusable
1TB, 4TB, 10TB, 50TB usable
B « StoreQnce Catalyst - [&
Backup App & Souroe Dedupe

HPE StoreOnce Backup Family at a Glance
HPE StoreCnce Form  Total Capacity Usable Capacity Maximum

Backup Factor (Raw) Catalyst
_ Perfarmance

HPE StoreOnce | Providedin | Upto 2240 TB | Upto 1728 TB 139 TB/hour
6500 a 42U rack

HPE StoreOnce |2U scalable| Upto 288 TB Uptc 216 TB 26.7 TB/Hour
5100 rack

'HPE StoreOnce 7to12U | Upto 560 TB Upto 432 TB 22 TB/hour
4900 rack

HPE StoreOnce |2U scalable| Upto48TB Upto 31.5TB 12.7 TB/hour
3540 rack
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: _ P ance
HPE StoreOnce |2U s_caTaible Upto24 TB Up to 15.56 TB 12.7 TB/hour
3520 rack
HPE StoreOnce 1U rack 8TB 55TB 6.4 TB/hour
3100
HPE StoreOnce Virtual Not applicable 47B 1 TBfhour
VSA Appliance (VSA 4TB), (VSA 4 TB),
107TB 2 TB/hour
(VSA 10 TB), (VSA 10 TB),
50 TB (VSA 50 TB) 6 TB/hour
(VSA 50 TB)
Features

Scaling out Capacity Across the Enterprise

Keeping pace with data growth, HPE StoreOnce Backup offers a scale-out architecture
that allows The WV IS&C agency to “pay as you grow". Choose from dedicated backup
appliances to match the capacity and performance requirements of larger offices and data
center deployments. For virtualized environments and smaller and remote offices,

HPE StoreOnce Backup is also available as a virtual appliance for virtualized data
protection that utilizes an existing infrastructure.

Choose capacity points that start small and scale-out. Configure for a higher capacity (with
HPE StoreOnce VSA), use upgrade kits with expansion licenses or shelves

(HPE StoreOnce 3520, 3540, or 5100), or simply add more disks {HPE StoreOnce 4900
and 6500) or additional nodes (HPE StoreOnce 6500 only).

Reduced Backup Storage Needs

HPE StoreOnce deduplication reduces the disk space required to store backup data sets
by up to 20 times without impacting backup performance. Retaining more backup data on
disk for longer enables greater backup data accessibility for rapid restore of lost or corrupt
files. This reduces impact on business productivity while providing cost savings in disk
storage, IT resources, physical space, and power requirements. For example, using HPE
StoreOnce deduplication with a fully configured HPE StoreOnce 6500 can provide
extended data retention on the same disk footprint for up to 34 PB of backup data.

Industry-Leading Performance to Meet Shrinking Backup
Windows

Protect large amounts of data within short backup windows with HPE StoreOnce high
performance multi-streaming capability. Choose Ethernet (to Catalyst, iSCSI VTL, or NAS
targets) or Fibre Channel (to Catalyst or VTL targets) to integrate into your network
environment. Catalyst over Fibre Channel provides all the ISV control and source side
deduplication benefits of current HPE StoreOnce Catalyst, but via your Fibre Channel
fabric.

Consolidate multiple parallel backup streams via standard Ethernet or Fibre Channel
network to a single disk-based system to achieve industry-leading aggregate backup
speeds of up to 139 TB per hour with the top-of-the-range HPE StoreOnce 6500 and HPE
StoreOnce Catalyst.
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Federated Deduplication Across the Enterprise

Enhance performance by deduplicating anywhere: at the application source, at the backup
server, or at the target HPE StoreOnce Backup appliance. Federated Deduplication means
you can deduplicate where it makes sense for WV IS&C’s business, not where technology
vendor limitations mandate. Federated Deduplication is available across all new HPE
StoreOnce Backup systems in conjunction with all applications that support HPE
StoreOnce Catalyst.

Reduced Time to Restore Data

HPE StoreOnce Backup offers industry-leading restore speeds of up to 119 percent of
ingest performance in the high end system. This helps ensure that if WV IS&C has a
system failure, you can restore your data in the shortest time possible and minimize
downtime.

Ability to Free Up IT Resources

Reduce the complexity of your backup environment by consolidating and automating all of
your backup processes using a single HPE StoreOnce Backup system. This reduces the
time spent managing multiple data protection devices and processes, lowering costs and
simplifying your data protection environment. In addition, for organizations that have
branch and sales offices, using HPE StoreOnce VSA Backup with supported backup
software helps you automatically protect the data at these sites without the need for trained
staff or dedicated hardware, reducing the risk of important data loss.

With HPE StoreOnce Catalyst, movement of deduplicated data across the enterprise is
even easier. There is no need to deduplicate and rehydrate at each step. Data can be
replicated from these sites to a central data center or disaster recovery site in deduplicated
form, reducing network bandwidth requirements. All backup and replication jobs can be
seamlessly managed by the backup application at your central data center.

Lowered Cost of Data Protection

With a typical deduplication ratio of up to 20:1, more backup data can be stored in a
smaller footprint. This means that less capacity needs to be purchased. HPE StoreOnce
deduplication also enables network-efficient, off-site data replication. All HPE StoreOnce
Backup systems use HPE StoreOnce Federated deduplication to significantly reduce the
amount of data that needs to be replicated, enabling the use of lower bandwidth and lower
cost links to transmit data off-site.

Remote Office Data Protection

HPE StoreOnce Backup provides a local backup target and an efficient deduplicated local
data repository. if WV IS&C is running a virtual server environment, you can use the
flexibility and simplicity of the HPE StoreOnce VSA or choose dedicated appliances such
as the HPE StoreOnce 3100, depending on the infrastructure, performance, and
management requirements of your remote office deployments. HPE StoreOnce Backup
also enables a Federated Deduplication solution for replication of backup fo other sites,
including the consolidation of backup and disaster recovery from muitiple remote offices to
the data center. Multiple HPE StoreOnce Backup appliances and virtual machines can
replicate to a single, central HPE StoreOnce 6500 target at the data center.

For small remote offices without a need for a local store for fast recovery, HPE StoreOnce
Catalyst may be installed on a local server at no cost. HPE StoreOnce Catalyst performs
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deduplication of new or changed data and sends the data over the WAN for disaster
recovery.

With HPE StoreOnce Catalyst, the movement of data between sites is configured and
controlled using your backup application as a single interface for the data protection
solution. HPE StoreOnce Catalyst supports a range of flexible configurations that enable
the concurrent movement of data from one site to multiple sites and the ability to cascade
data around the enterprise (sometimes referred to as “multi-hop”).

Reduced Risk of Unauthorized Access to Data

With high profile reports of data loss and increasing levels of government legislation
concerning data security, companies are seeking to encrypt their data. HPE StoreOnce
Security Pack provides for Data-at-Rest and Data-in-Flight encryption, which prevents
unauthorized access to data on disk that has been lost, stolen, or discarded as well as
data being transmitted between devices. The HPE StoreOnce Security Pack also offers
secure erase functionality. These functions can be configured on an application or store
basis because they are not restricted to the whole appliance. HPE StoreOnce Security
Pack is available for all HPE StoreOnce Backup systems. Data-in-Flight encryption via
IPSec is supported on HPE StoreOnce Catalyst only.

Seamless Integration Into Your Environment

HPE StoreOnce Backup systems offer flexibility with NAS (NFS and CIFS), iSCSI, FC
virtual tape libraries (VTL), and HPE StoreOnce Catalyst targets for backup applications.
This means that WV IS&C can easily integrate HPE StoreOnce Backup into your existing
IT environment with minimal disruption. Supported by all leading backup applications, each
backup system can be installed and used without additional investment in software.

The HPE StoreOnce Backup systems are easily rack-mounted in standard racks, while the
leading performance HPE StoreOnce 6500 is pre-integrated into a Hewlett Packard
Enterprise (HPE) standard depth 42U rack for efficient use of space in the data center.

Reliable Backup and Restore

HPE StoreOnce Backup systems can enhance reliability by automating and consolidating
backups to reduce operator intervention and, consequently, user-generated errors. For
highly reliable, highly available data protection, HPE StoreOnce Backup systems feature
hardware RAID 6 (RAID 5 on HPE StoreOnce 3100) to reduce the risk of data loss due to
disk failure. The high performance HPE StoreOnce 6500 extends this reliability with
autonomic restart and no single-point-of-failure in WV IS&C's backup process by offering
redundancy at every level.

In any storage system, it is essential to ensure that the integrity of the data stored is
maintained so data can be recovered exactly as it was written. HPE StoreOnce Backup
systems protect data throughout its lifecycle when stored on the HPE StoreOnce Backup
system. HPE StoreOnce Integrity Plus has built-in protection that not only checks data at
many stages both in the backup process and when recovered, but also continually checks
the data when at rest, correcting errors if necessary.

Protection for HPE 3PAR StoreServ Primary Storage

HPE StoreOnce Recovery Manager Central facilitates automated, efficient, non-intrusive
backup and disaster recovery. HPE StoreOnce Recovery Manager Central also provides
converged data protection by integrating HPE 3PAR StoreServ primary storage and HPE
StoreOnce Backup storage directly without the need for third-party ISVs. WV IS&C gets
the simplicity and performance of snapshot-based protection to generate application-
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consistent recovery points as well as the reliability and efficiency of deduplicated backups
for guaranteed recovery.

Benefits

HPE StoreOnce Catalyst delivers industry-leading backup speeds of up to 139 TB/r,
enabling WV IS&C to meet shrinking backup windows, plus Federated Deduplication
across the enterprise so you choose where to deduplicate data. Federated Catalyst aliows
catalyst stores to span nodes, simplifying backup management and optimizing available
storage in large environments.

Seamlessly integrating with your current backup applications, HPE StoreOnce Backup
systems provide flexible integration into both Fibre Channel (FC) and iSCSI SAN, GbE, 10
GbE, virtualized, and other environments. Catalyst over Fibre Channel provides all the ISV
control and source side deduplication benefits of current HPE StoreOnce Catalyst, but via
your Fibre Channel fabric.

Choose between powerful, dedicated HPE StoreOnce appliances for larger offices and
data centers, and flexible virtual appliances for highly virtualized or smaller and remote
offices. Use HPE Data Protector Software with HPE StoreOnce Federated Deduplication
and HPE StoreOnce Catalyst when you do not want to use a dedicated deduplication
appliance. With HPE's single HPE StoreOnce deduplication technology, managing the
movement of data across the enterprise has never been easier.

Protect data from unauthorized access through Data-at-Rest and Data-in-Flight encryption
and help ensure erase functionality for disks that are lost, stolen, or discarded.

HPE StoreOnce 6500 Backup

HPE StoreOnce 8500 Backup

HPE StoreOnce 6500 takes HPE StoreOnce to the enterprise, providing disk-based
backup with deduplication for cost-effective, longer term on-site data retention, and off-site
disaster recovery. The highest performance HPE StoreOnce Backup system, these highly
scale-out solutions offer up to 72 TB to 1728 TB of usable capacity (120 to 2240 TB raw)
and industry-leading aggregate speeds of up to 139 TB/hr with HPE StoreOnce Catalyst to
match enterprise performance requirements and meet ever-shrinking backup windows.

HPE StoreOnce 5100 Backup

HPE StoreOnce 5100
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HPE StoreOnce 5100 delivers cost-effective, scalable disk-based backup with
deduplication for longer term on-site data retention and off-site disaster recovery for larger
data centers or regional offices. The HPE StoreOnce 5100 also provides a replication
target device for up to 50 remote or branch offices. HPE StoreOnce 5100 delivers a
scalable 2U to 12U solution from 36 TB to 216 TB of usable capacity (48 TB to 288 TB
RAW) and speeds of up to 26.7 TB/hour with HPE StoreOnce Catalyst for protection of
over 106.8 TB of data in a four-hour window.

HPE StoreOnce 4900 Backup
HPE StoreOnce 4900 Backup
B ik

HPE StoreOnce 4900 delivers cost-effective, scalable disk-based backup with
deduplication for longer term on-site data retention and off-site disaster recovery for large
data centers or regional offices. The HPE StoreOnce 4800 also provides a replication
target device for up to 50 remote or branch offices. The HPE StoreOnce 4900 delivers a
scalable 7U to 12U solution from 36 TB to 432 TB of usable capacity (60 to 560 TB raw)
and speeds of up to 22 TB/hour with HPE StoreOnce Catalyst for protection of 88 TB of
data in a four-hour window.

HPE StoreOnce 3540 Backup

HPE StoreOnce 3540

HPE StoreCnce 3540 is designed for small- to mid-sized data centers and as a replication
target device for up to 24 remote and branch offices. The HPE StoreOnce 3540 delivers a
scalable 2U solution from 16 to 31.5 TB of usable capacity (24 to 48 TB RAW) using a
simple and cost effective capacity upgrade. Meet backup windows with speeds of up to
12.7 TB/hour using HPE StoreOnce Catalyst for protection of up to 50.8 TB of data in a
four-hour window.

HPE StoreOnce 3520 Backup

HPE StoreOnce 3520

HPE StoreOnce 3520 is designed for small- to mid-sized data centers and as a replication
target device for up to remote and branch offices. The HPE StoreOnce 3520 delivers a
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scalabie 2U solution from 7.5 to 15.5 TB of usable capacity (12 to 24 TB RAW) using an
upgrade license. Meet backup windows with speeds of up to 12.7 TB/hour using HPE
StoreOnce Catalyst for protection of up to 50.8 TB of data in a four-hour window.

HPE StoreOnce 3100 Backup

HPE StoreOnce 3100

__ﬁ @i?

HPE StoreOnce 3100 delivers entry-level, disk-based backup and disaster recovery that is
ideal for smaller remote or branch offices and data centers. This 1U backup system offers
5.5 TB of usable capacity (8 TB RAW) and speeds of up to 6.4 TB/hour with HPE
StoreOnce Catalyst, allowing a full 25.6 TB of backup to be completed in just four hours.

HPE StoreOnce VSA Backup

The HPE StoreOnce Virtual Storage Appliance (VSA) extends the deployment options for
HPE StoreOnce with the agility and flexibility of a virtual appliance. This removes the need
to instalt dedicated hardware, and provides a flexible and cost-effective backup target for
virtualized environments. HPE StoreOnce VSA can be used as part of a pure software-
defined data protection solution or in conjunction with HPE StoreOnce purpose-built
appliances. Operation and integration with backup software is the same for the

HPE StoreOnce VSA and the purpose-built appliances.

HPE StoreOnce VSA Backup features and benefits:

» Fiexibility—Fast deployment, fast expansion, and leverage of the hypervisor features
for mobility and availability.

» Easy to manage— Has the same proven management interfaces as the purpose- built
HPE StoreOnce appliances.

¢ Exceptional value—One license includes all product features (HPE StoreOnce
Catalyst, HPE StoreOnce Replication, and HPE StoreOnce Security Package) and
access to Hewlett Packard Enterprise support for the duration of the licensed term.

» Scaiability—Capacity upgrade licenses scale from 4 TB to 50 TB.

HPE offers a zero-cost 1 TB version of HPE StoreOnce VSA for protecting small
amounts of data and for evaluating the product. For details, go to:

www.hp.com/go/freebackup
HPE StoreOnce Software

HPE StoreOnce Catalyst

HPE StoreOnce Catalyst Software brings to fruition the HPE StoreOnce Backup vision of
seamless movement of deduplicated data across the enterprise. This is enabled by the
single, integrated enterprise-wide deduplication algorithm. HPE StoreOnce Catalyst offers
the following benefits:

¢ Span nodes—Allows catalyst stores to span nodes. This simplifies backup
management and optimizes available storage in large environments, yet continues to
provide high resiliency and optimize performance.
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¢ Catalyst over Fibre Channel—Provides all the ISV control and source side
deduplication benefits of the current HPE StoreOnce Catalyst via WV IS&C's Fibre
Channel fabric. This means you do not have to invest in additional infrastructure.

« Simplified management of data movement from a single-pane-of-glass— Tighter
integration with your backup application to centrally manage file replication across the
enterprise.

« Seamless control across complex environments—Support a range of flexible
configurations that enable the concurrent movement of data from one site to multiple
sites, and the ability to cascade data around the enterprise (sometimes referred to as
“multi-hop”).

¢ Enhance performance—Distributed deduplication processing using HPE StoreOnce
Catalyst stores on the HPE StoreOnce Backup systems and on multiple servers; can
optimize loading and utilization of backup hardware, network links, and backup servers
for faster deduplication and backup performance.

e Faster time to backup to meet shrinking backup windows—Up to 139 TB/hour
aggregate throughput. (Actual performance is dependent on configuration data set
type, compression levels, number of data streams, number of devices emulated, and
number of concurrent tasks.)

HPE StoreOnce Replication

HPE StoreOnce Backup's data replication feature includes replication bandwidth limiting
functionality that constrains the amount of bandwidth being used when replicating data.
Without replication bandwidth limiting, a replication job could use as much bandwidth as is
available, potentially making other network activities unresponsive. Replication bandwidth
limiting is customer-configurable at the appliance level via the graphical user interface and
is set as a percentage of the available network bandwidth.

HPE StoreOnce Reporting Central and Enterprise Manager

Monitor multiple HPE StoreOnce appliances through a single interface with

HPE StoreOnce Reporting Central, a default feature shipped with all HPE StoreOnce
Systems within the HPE StoreOnce GUI. Reporting Central provides a rolled-up status of
up to 20 registered HPE StoreOnce appliances in a single-pane-of-glass and allows drill-
down reporting into areas of interest such as deduplication ratio, capacity usage for HPE
StoreOnce Catalyst stores, VTL libraries, NAS shares, read/write throughput, replication
throughput, stream count, CPU, memory, disk I/C and networking, and FC channel
utilization. Reports for a desired timeframe can be exported to a CSV or PNG format file.

For larger installations, HPE StoreOnce Enterprise Manager (SEM) is a centralized
management console to analyze up to 400 physical and virtual HPE StoreOnce devices
across multiple sites. SEM provides advanced monitoring, reporting, forecasting, and trend
analysis in NAS, VTL, and HPE StoreOnce Catalyst environments. SEM also integrates
with the HPE StoreOnce GUI for single-pane-of-glass management for both physical
appliances and the HPE StoreOnce VSA.

Specifically, SEM provides granular reporting and trends analysis of vital parameters, such
as disk capacity utilization, deduplication ratios, and performance. SEM will help WV IS&C
plan ahead by providing forecasts of disk usage and replication duration. All reports and
graphs can be exported in CSV or PNG formats for further analysis. WV IS&C can aiso
schedule email reports for alerts and notifications, such as when pre-set capacity
thresholds are crossed. SEM is supported on 64-bit machines only.
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HPE StoreOnce Security Package

The HPE StoreOnce Security Package delivers a Data-at-Rest and Data-in-Flight
encryption solution and secure data shredding features for data privacy, confidentiality,
and integrity of your critical business data while supporting compliance requirements.
These are configurable on a by-application or by-store basis, helping to ensure WV IS&C
has maximum control over the data you are protecting.

The HPE StoreOnce Data-at-Rest encryption feature is a software-based solution which
provides protection against unauthorized access to data through a stolen, discarded, or
replaced disk. Encryption occurs after data has been deduplicated and prior to writing the
data onto disk.

Warranty

Hewlett Packard Enterprise provides a one year parts exchange, one year labor, one year
on-site, normal business hours, next business day response for HPE StoreOnce 3100,
HPE StoreOnce 3520, HPE StoreOnce 3540, HPE StoreOnce 5100, HPE StoreOnce
4900, and HPE StoreOnce 6500 Backup systems, plus 9x5 phone support for the duration
of the warranty.

Why HPE StoreOnce Backup?
HPE StoreOnce Backup is:
e Fast-—Rapid backup and recovery of data; five times faster RTO.

* Flexible—Scale as your business dictates, configure by application, and utilize your
existing infrastructure.

¢ Federated—Single solution from Remote Office and Branch Office (ROBO) to data
center; centrally managed.

» Risk-free—Highly-resilient architecture and up to 95 percent reduction in capacity.
In addition, HPE StoreOnce Backup has earned industry-recognized accolades, such as:
¢ Ranked as an industry leader by Gartner, Inc., July 2014.

Awarded the “Best in Class” in DCIG, LLC’s 20714-2015 Deduplicating Backup
Appliance Buyer’s Guide.

Awarded “Product of the Year” in the backup hardware category by TechTarget, 2014.

Hewlett Packard Page-8
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HP 3PAR StoreServ 8000 and 20000 Storage ?{é /

Installation and Startup Service
HP Care Pack Services

Designed to provide a smooth startup, HP 3PAR StoreServ 8000 and 20000 Storage Installation and Startup Service provides deployment of your
HP 3PAR StoreServ BOOO and 20000 Storage, helping to ensure proper installation in your storage environment as well as helping you increase
the benefit from your storage investment.

The service provides activities required to help you deploy your HP 3PAR StoreServ 8000 and 20000 Storage into operation. With the assistance of
your designated IT storage administrator, an HP service specialist deploys your array as more fully described in the Service Feature table below.

When ordered with hardware upgrade products, the service also provides deployment of hardware upgrades to your existing HP 3PAR StoreServ
8000 and 20000 Storage.

The service includes the following:
* For new arrays, configuration and presentation of a test virtual volume using non-production date for up to two hosts
= For array upgrades, installation and configuration of the array upgrade products as further detailed below.

Reconfiguration of your existing array—for example, Virtual Volumes, hosts, or a SAN—is exciuded from this service.

For installation of the array into a rack you supply, assembly, configuration, and positioning of the rack are excluded from this service. Please
refer to additional exclusions in the Service Limitations section below.

* Allows your IT resources to stay focused on thelr core tasks and priorities

* Can help reduce implementation time, as well as the impact on and risk to your sterage environment

* Designed to help ensure a successful implementation by providing HP installation planning and coordination

* Provides service delivered by a trained specialist and based upon HP recommended configurations and industry best practices

* Helps you more effectively utilize your HP 3PAR StoreServ Storage, thanks to the knowledge you gain from the service specialist during onsite
delivery of the service

» Service planning and coordination
* Sarvice deployment

= Installation verificatlon tests (IVT)
* Customer orientatien session

Table 1. Service features

Feature Dellvery specifications

Service planning and An HP service spediafist will plan all the necessary activities, indluding the identification of any prerequisites (see the *Service eligibility’ sectign), and
coordination schedule the delivery of the service at a time mutually agreed upon by HP and the Customer, which shall ba during local HP standard business hours

exduding HP holidays, unless otherwise agreed by HP. Any services provided autside of HP standard business hours may be subject to additional
tharges. The service specialist will provide the planning and coordination activities detailed below either remotely or onsite, at HP's discretion.

The service specialist will perform the following installation planning and coordination activities:

This data sheet is governed by HP's current standard sales terms, which includes the
supplemental datasheet, or, if applicable, the Customer's purchase agreement with HP,



+ Communicate with the Customer, including handling Customer queries regarding service delivery or requests for information needed from the
Customer

* Verify, using a predelivery checklist, that all service prerequisites have heen met, including that the Customer has completed verification that their
host and SAN environment is compatible with any required HP 3PAR Dperating System upgrades or patches prior to delivery of the installation
services

* Schedule the array deployment at a mutually agreed-upon time

* Provide a brief consultation to guide the Customer in defining the array configuration objectives based on application performance, availability
needs, virtual volume tayout, and HP best practices

= (Create a written installation plan, which will serve as a guide for the coordination of the instaliation and startup deliverables

Service deployment The service spedalist will perform the following array deployment activities:
Coordinate the instaltation plan
Confirm appropriate operating system patch levels an up to two hests identified in the installation plan
Install HP 3PAR StoreServ Storage hardware and upgrades according to the product specifications
Upgrade to the latest retease of HP 3PAR Operating System and confirm that HP 3PAR Operating System is at a supported and appropriate version
Initialize the array
+ Assist the Customer with installation of HP 3PAR Management Console software on a Customer-provided server, i requested by Customer and
agreedin the installation plan
Verify that the license keys for the purchased HP 3PAR Operating System Software Suite array-based features are instalied, that the Customer has
access to appropriate product documentation, and that the Customer understands how to obtain additional optional integration assistance if
required
* Forinitial installation of an array, create and present a test virtual volume using non-production data for up ta two hosts
For hardware performance, capacity, and functionality upgrades, as applicable, verify that the required HP 3PAR Operating Systemn version or
patches are installed; if they are not instalted and the Customer is entitted to updates, install the required HP 3PAR Operating System updates or
patches, and instail and inftialize any purchased upgrade components based on the agreed-upon upgrade installation plan
For HP 3PAR software beyond the HP 3PAR Operating System Software Suite, provide the Customer with instructions on how to access appropriate
product documentation and how to obtain additional optional integration assistance if reguired
As applicable, provide limited integration of up to two hosts (physical or virtual) running a single 05 inta a preexisting operational SAN/network
consisting of switch technologies that meet the supportability standards of the HP SAN Design Guide or ather HP supported configuration;
integration of a host is defined as perfarmance of the follawing essential tasks necessary to establish and confirm visibility of a test virtual velume
to the intended host:
— Advise the Customer of zoning and multipathing requirements based on the host implementation guides
= Verify that the Customer has read/write access to virtual volumes from the target hosts
- Confirm that the Customer has path failover and faitback functionality to the target hosts
= Far the HP 3PAR StoreServ Service Processor:

~ Forthe HP 3PAR StoreServ 8000 Storage, install and configure Virtual Service Processor software on a supported host provided by the Customer,

or
= For the HP 3PAR StoreServ BD00 and 20000 Storage, install the HP 3PAR StoreServ Service Processor host inte the same rack with the HP 3PAR
StoreServ Storage product and configure the Service Processor software

* Configure the appropriate supported HP remote support and monitoring solution

Instailation verification tests The service specialist will perform the apprapriate installation verification tests to confirm product functionality, including verification that:
o = The event logs are acormitating data

= Confirming visibility of a test virtual volume using non-production data for up to two hosts, as applicable

= Installation of remote support and monitoring , as applicable

Customer osientation session For installation of a new array, the service specdalist will conduct an orientation session of up to one hour in duration for the HP 3PAR StareServ 8000
Starage and up to four hours in duration for HP 3PAR StoreServ 20000 Storage, with the goal of reviewing the configuration information and
demanstrating basic operation of the installed HP 3PAR StoreServ Starage product.

During the orientation session, the service specialist may cover the following topics:

Provide the Customer with information about how to obtain array configuration information

Dernonstrate the creation of a virtual volume

Highlight the basic aperation of the virtual service processor, array hardware, and HP 3PAR Operating System

Verify that the Customer understands how to gain access to product documentation

Provide an overview of the systern architecture

¢ Inform the Customer how to contact HP for support

Hald a brief question and answer farum with the Customer

For upgrade installation, the service specialist will conduct an orientation session of up to one hour in duration, with the goal of reviewing the

configuration following service delivery.

The orientation session is informal, provided on the same day as installation and is typically conducted at a management console with selected

members of the Custorner's staff, and is not intended as a classroom activity or substitute for formal product training.

This data sheet is govemed by HE"s current standard salas terms, which indudes the
supplemental datasheet, or, if applicable, the Customer's purchase agreement with HP.



Unless specified in this document or in a separate Statement of Werk, activities such as, but not limited to, the following are excluded from this

service:

* Afull site inspection, such as a comprehensive analysis of the Customer's power, cooling and humidity, airborne contaminant, and vibration
levels, and determination of whether the data center's raised floor has sufficient structural capacity to accommodate the weight of the array te
be instatled; separate services are available for these tasks

* Integration with any hardware or software components not supported by the HP 3PAR StoreServ Storage product

* Implementation of software revisians, including hot fixes, patches, service packs, or upgrades from prior versions, on the Customer's existing
SAN and host environment

* implementation of major revisions to the HP 3PAR StoreServ Storage factory configuration; if needed, such revisions may require additional
services

* Compatibility planning to ensure that required HP 3PAR Operating System upgrades or patches are compatible with the Customer's host and
SAN environment

= Configuration, consulting, customer orientation, and training for optional HP 3PAR software such as HP 3PAR Replication Software Suite, HP
3PAR Data Optimization Software Suite, HP 3PAR File Persona Software Suite, HP 3PAR Security Software Suite, HP 3PAR Application Software
Suite, HP 3PAR Reporting Software, HP 3PAR Adaptive Optimization Software, HP 3PAR Dynamic Optimization Software, HP 3PAR Peer Motion
Software, HP 3PAR Virtual Copy Software, HP 3PAR Security Saftware Suite, and multipath 1/0 (MPI0); separate services are available for these
products

* Redesign or reconfiguration of the existing array for hardware upgrades or software add-ons, including hardware reconfiguration

* Extensive racking, re-racking, or cabling activities, including cabling activities involving conduits, raceways, patch panels, and
movement/configuration of computer room floor panels

* Software downgrades to HP 3PAR Operating System; downgrades are limitad to currently supported versiens compatible with the HP 3PAR
StoreServ Storage hardware configuration only

* Reconfiguration of existing environments, such as remaval or movement of array disk drives and adapter cards, conversion and reformatting of
existing storage between RAID levels or emulation types, or installation of extensive Fibre Charnel and/or SAS cabling

= Design or implementation of high-availability and other complex configurations, such as host clustering
* Design or implementation of host-based logical volumes and associated file system structures

* Deployment activities, including planning, design, assessment, and configuration of switch technology related to the implementation of a new
SAN or the redeployment or extension of an existing SAN

* Performance testing or modeling

* Installation or configuration of any hardware or software products external to the array subsystem that include, but are not limited to, servers,
host operating systems, host agent software, multipathing software, tape libraries, host bus adapters, network, SAN fabric, and Enterprise
Backup software

= Migration of existing data to the new array or to a new configuration within an existing array, such as the migration of existing data to thin
provisioned virtual volumes

* Loading, management, or manipulation of the Customer's data

* Operational testing of applications or troubleshooting of interconnectivity, network, compatibility, or preblems not related to the HP 3PAR
StoreServ Storage product

= Assembly, configuration, and positioning of the customer-supplied rack for the rackmount version of the array product; this limitation is
applicable to any rack (including generic HP racks)

* For the HP 3PAR StoreServ 8000 Virtual Service Processor software; assembly, configuration, and racking of the customer-supplied host
* Deslgn or implementation of seismic bracing or supports
* Relocation services; relocation is available as a separate service that Is scheduled separately

For installation of the HP 3PAR StoreServ Storage product, additional activities such as, but not limited to, the following are excluded from this

service:

* Integration of more than two hosts (physical or virtual) into a preexisting operational SAN, consisting of switch technologies that meet the
supportability standards of the HP SAN Design Guide or other HP supported configuration

This data sheet is governed by HP's crrent standard sales terms, which includes the
supplemental datasheet, or, If applicable, the Customer’s purchase agreement with HP.



= Virtual volume design or implementation, beyond validating for up to two hosts that a test virtual volume is visibte; if a virtual volume or host
implementation is required, the HP Virtual Volume Design and Implementation Service is available separately

For installation of HP 3PAR StoreServ Storage upgrades, additional activities such as, but not limited to, the following are excluded from this
service:

» Physical movement of existing drives or data movement between drives within the array to rebalance data; HP 3PAR Rebalance Service is
available separately for this purpose

= Integration of hosts (physical or virtual) into a preexisting operational SAN

= SAN reconfiguration activities, including migration of hosts from host bus adapters (HBAs) replaced during a node upgrade process; SAN
services are available separately

The Customer must meet certain hardware and software prerequisites prior to onsite delivery of the service. These prerequisites include, but are
not limited to, the following:

* The Customer's existing computing operating systern ptatfoerm(s) must be supported by and be compatible with the HP 3PAR StoreServ Storage
product being installed.

» The Customer’s SAN environment must be fully operational in a configuration supported by HP, and connectivity must be available and
aperational in the location where the array will be installed.

* The Customer must pravide and verify a suitable physical operating environment for the array product, including implementation of any power,
cooling, and other environmental requirements.

* For the rackmount version of the array product, the Customer is responsible for assembling and configuring the customer-supplied rack and
pasitioning it in the location where the array will be installed. This requirement is applicable to any rack (including generic HP racks).

= For array upgrade instatlation, the HP 3PAR StareServ Storage product must be fully operational, in a supported configuration, and physically
located where the upgrade will be installed.

* The Customer is responsible for determining and installing any HP required host- or SAN-based software upgrades, patches, device drivers, or
multipathing software.

» The Customer is responsible for providing servers/workstations and network provisioning that meet the requirements for software products as
applicable, such as Virtual Service Processor and HP 3PAR Management Console software.

* The Customer must provide appropriate network provisioning to enable the HP remote support and monitoring solution.

The Customer will:

* Contact an HP service specialist within 90 days of date of purchase to schedule the delivery of the service

* Coordinate service deployment on third-party-maintained products [(if applicable) with HP

* Ensure that all service prerequisites as identified in the "Service eligibility' section have been met prior to service delivery

= Complete and return the prerequisite HP predelivery checklist to the service specialist at least two weeks prior to the start of the service,
including array configuration information for upgrade installations, as necessary

* Assign a designated person from the Customer's staff who, on behalf of the Customer, will grant all approvals, provide information, and
otherwise be available to assist HP in facilitating the delivery of this service

* Ensure that all hardware, firmware, and software that the service speciatist will need in order to deliver this service are available and that
software products are properly licensed

« Ensure the availability, at all times during service delivery, of one or more individuals who will provide administrator-level access to the
systems where the work is to be performed

* Provide all necessary network and administration assistance to enable connectivity to the HP 3PAR StoreServ Storage product to allow HP
remote monitering and support tools to communicate with the HP Support Center

» Provide all necessary administration to enable end-to-end connectivity of the HP 3PAR StoreServ Storage product, including network, SAN
fabric, and host

« Provide server and network provisioning that meet the requirements for additional software products, such as HP 3PAR Management Consale
» Ensure that any and all prerequisite firmware or driver dependencies for the environment are handled befare onsite service delivery begins

This data sheet is governed by HP's current standard sales terms, which includes the
supplemental datasheet, or, if applicable, the Customer’s purchase agreement with HP.



* Place HP 3PAR StoreServ Storage products in the immediate location where the installation service will take place: HP will unpack products to
be installed in a customer-supplied rack

= Assemble and configure the customer-supplied rack for the rackmount version of the array product and position it in the location where the
array will be instalted; this requirement is applicable to any rack (including generic HP racks) other than the enclosure that is factory integrated
with the array

= Ensure that for the HP 3PAR StoreServ 8000 Virtual Service Processor software, the customer-supplied host is fully assembied, configured, is
installed in the same rack as the HP 3PAR BDOO storage product, and is ready for HP to install and configure the HP Virtual Service Processor
software

= Adhere to licensing terms and conditions regarding the use of any HP service tools used to facilitate the delivery of this service or support tools
used to provide ongoing remote monitoring, i applicable

* Prior to upgrade installation by HP and installation of any required HP 3PAR Operating System upgrades or patches, ensure that HP IPAR
Operating System upgrades or patches are compatible with the Customer’s host and SAN environment

= Be responsible for all data backup and restore operations

= Provide a suitable work area for delivery of the service, Including access to an outside telephone line, power, and any network connections
required

* Allow HP full and unrestricted access to all locations where the service is to be performed

* Perform other reasonable activities to help HP identify or resolve problams, as requested by HP

» The on-site service is delivered an a singie 3PAR StoreServ Storage product at one physical site.
* HP reserves the right to re-price this service if the Customer does not schedule and provide for subsequent delivery within 90 days of purchase.

* HP reserves the right to charge, on a time and materials basis, for any additional work aver and above the service package pricing that may
result from work required to address service prerequisites or other requirements that are not met by the Customer.

* HPs ability to deliver this service is dependent upon the Customer's full and timely cooperation with HP, as well as the accuracy and
completeness of any information and data the Customer provides to HP.

* The service is delivered during local HP standard business days and hours, excluding HP halidays. Service delivery outside these hours is
available and subject to additional charges.

* This service is dellvered as a single, contiguous event. If Customer resource availability or other Customer restrictions delay installation or
require additional visits beyond the defined scope of the service, additional charges may apply.

* Portions of the service are delivered remotely or onsite, at HP's discretion.
® Travel charges may apply; please consult a local HP office.

Activities such as, but not limited to, the follawing are excluded from this sarvice:
* Service deployment on hardware not covered by an HP warranty or service maintenance contract
» Service deployment on hardware covered by an unautharized third-party maintenance contract

* Services that, in the opinion of HP, are required due to unauthorized attempts by non-HP personnel to instal, repair, maintain, or modify
hardware, firmware, or software

* Service required due ta causes external to the HP maintained hardware or software
* fAny services not clearly specified in this document

This data sheet is governed by HP's current standard sales terms, which includes the
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To obtain further information or to order HP 3PAR StoreServ 8000 and 20000 Storage Installation and Startup Service, contact a local HP sates
representative and reference the following product numbers:

» HAT14A1#5XN for HP 3PAR 8200 2-Node Storage Centric Base Installation and Startup Service (see Note 1 for more information)
» HA114A14#5XP for HP 3PAR 8200 2-Node Storage Base Installation and Startup Service (see Note 1 for more infermation}

= HAT14A1#5XQ for HP 3PAR B4XX 2-Node Storage Centric Base Installation and Startup Service (see Note 1 for more information)
= HAT14AT#5XR for HP 3PAR 84XX 2-Node Storage Base Installation and Startup Service (see Note 1 for more information)

» HAT14A1H5XS for HP 3PAR 84XX 4-Node Storage Centric Base Installation and Startup Service {see Note 1 for more information)
» HAT14ATH5XT for HP 3PAR 84XX 4-Node Storage Base Installation and Startup Service (see Note 1 for more information)

= HAT14A1#5XU for HP 3PAR 8200 2-Node Field integrated Base Installation and Startup Service (see Note 1 for more information)
» HATT4A1#5XV for HP 3PAR 84XX 2-Node Field Integrated Base installation and Startup Service (see Note 1 for more information)
= HAT14ATH5XW for HP 3PAR B4XX 4-Node Field Integrated Base Installation and Startup Service {see Note 1 for more information)
» HAT14AT#5XX for HP 3PAR 84XX Upgrade Node Pair Installation and Startup Service (see Note 1 for more information)

« HAT14A145XZ for HP 3PAR 8000 Field Integrated Drive Enclosure Installation and Startup Service (see Note 1 for more information)
= HA124A1#5XY for HP 3PAR 8000 Adapter Instaliation and Startup Service

+ HA124A1#5Y0 for HP 3PAR BOOO HDD-SDD Drive Installation and Startup Service (see Note 2 for more information)

« HA124A1#5X0 for HP 3PAR 20000 4-Node Base Factory Integrated installation and Startup Service

» HA124A1#5W7Z for HP 3PAR 20000 8-Node Base Factory Integrated Installation and Startup Service

= HA124A1#5X1 for HP 3PAR 20000 Expansion Rack Factory Integrated Installation and Startup Service

* HAT124A1#5%4 for HP 3PAR 20000 4-Nade Base Field Integrated Installation and Startup Service

» HA124A1#5X3 for HP 3PAR 20000 8-Node Base Field Integrated Installation and Startup Service

» HAT24A1#5X5 for HP 3PAR 20000 Drive Enclosure Field Integrated Installation and Startup Service

* HA124A1#5X7 for HP 3PAR 20000 Upgrade Unit of Service Installation and Startup Service (see Note 3 for more information)

Notes:

1) Excludes field integration of drives into a storage base or drive enclosure. For field integration of drives, order the appropriate quantity of HP
3PAR 8000 HDD-SDD Drive Installation and Startup Service HA124A145Y0.

2) Includes field integration of up to 12 drives in a storage base, upgrade node pair, or drive enclosure, Order an increment of service
HA124A1#5Y0 for each guantity of 12 drives that require field integration into a single HP 3PAR StoreServ 8000 Storage array.

3) For HP 3PAR 20000 hardware upgrades, order the appropriate guantity of HP 3PAR 20000 Upgrade Unit of Service Installation and Startup
Service (HA124A1#5X7).

For more information on HP Services, contact any of our worldwide sales offices or visit our website at:
www.hp.com/services/support

Copyright 2015 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change
without notice. The only warranties for HP products and services are set forth in the express warranty statements
accompanying such products and services. Nothing herein should be construed as constituting an additional warranty ar
condition, express or implied, in fact or in law. HP shall not be tiable for technical or editorial errors or omissions contained T aT
herein. i . ¥ | { r ¥ §
This data sheet is governed by HP’s current standard sales terms, which includes the supplemental datasheet, o, if T F
applicable, the Customer’s purchase agreement with HP. = il

4AA5-8035ENW, July 2015, Rev. 1
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HPE Proactive Care Service

Support Services

Service benefits

HPE Proactive Care Service can help you to improve the return on your investment in a
converged infrastructure with features designed 1o help provide:

= Faster resolution from specially trained, solution-oriented advanced resources who manage
the incident from start to finish

= Recommendations for firmware version and software patching on supported preducts to help
prevent problems’

« ldentification of risks and issues through reguiar device-based proactive scans that help
ensure that configurations are consistent with Hewlett Packard Enterprise best practices!

= Access 1o a remote HPE Technical Account Manager, who can provide advice and guidance
on Issues, risks, and recommendations identified by Remote Support Technology?

1 Requires the Customer fo install and aparate
Remote Support Technology with the data
callections function enabled for defivery,

? Remote Support Technology refers to Hewlett
Packarg Erterprise propriefary service tools
used 1o connect HPE products to HPE for
service delivery, including HPE Insight Remote
Support, HPE 3PAR StoreServ Remote Service
and Support, and HPE Direct Connect.
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* Requires the Customer te install and operate
Remate Support Technology with the data
collections function enabled for dellvery.
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Service overview

HPE Proactive Care offers an integrated set of reactive and proactive services designed to

help you improve the stability and operation of your converged infrastructure to achieve better
business outcomes. In a complex converged and virtualized environment, many compenents
need to work together effectively. HPE Proactive Care has been specificaily designed to support
devices in these environments, providing enhanced support that covers servers, operating
systems, hypervisors, storage, storage area networks (SANSs), and networks.

In the event of a service incident, HPE Proactive Care provides you with an enhanced call
experience with access to advanced technical solution specialisis, who will manage your case
from start to finish with the goal of reducing the impact to your business while helping you
resolve critical issues more quickly. Hewlett Packard Enterprise employs enhanced incident
management procedures intended o provide rapid resolution of complex incidents. In addition,
the technical sclution specialists providing your HPE Proactive Care support are equipped with
automation technologies and tools designed to help reduce downfime and increase productivity.

Should an incident occur, HPE Proactive Care includes onsite hardware repair if it is required
to resolve the issue, You can choose from a range of hardware reactive support levels fo meet
your business and operational needs.

HPE Proactive Care includes firmware and software version analysis for supporfed devices,
providing you with a list of recommendations to keep your HPE Proactive Care covered
infrastructure at the recommended revision levels. You will receive a regular proactive scan
of your HPE Proactive Care covered devices, which can help you to identify and resolve
configuration problems. HPE Proactive Care also provides quarterly incident reporfing
infended to help you identify problem trends and prevent repeat problems.

HPE Proactive Care uses Rermote Support Technology to enable faster delivery of services
by collecring technical configuration and fault data. Running the current version of Remate
Support Technology is required to receive full delivery and benefits from this support service.

Table 1. Service features overview

FEATURE DESCRIPTION

HPE support resources « HPE Technical Account Manager (TAM)

(see table 2 for details) « HPE Technical Solution Specialist (TSS)
Problem prevention « Firmware and Software Version Report and Recommendations®
(see table 3 for defails) « Proactive Scan Report and Recommendations®

= Incident Report

« Report distribution to HPE Support Center

= Review with TAM

» Remote Support Technology installation assistance

Incident management « Enhanced call handling

(see table 4 for details) « Automatic call logging capability®
= Basic Software Support and Collaborative Call Management for selected non-HPE
software on eligible HPE hardware products

» Knowledge database and HPE Support Center access
= Replacement parts and materials
« Access o firmware updates (for eligible products)
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Table 1. Service features overview (continued)
“

FEATURE

DESCRIPTION

incident management
service levels

(see table 4 for details)

= Hardware reactive support choices at three levels:
- HPE Next Business Day Proactive Care Service
- HPE 4-hour 247 Proactive Care Service
— HPE é-hour Call-to-Repair Proactive Care Service
» Software reactive support:
- 247 software support
- Software product and documentation updates
- License fo use software updates if purchased from Hewlett Packard Enterprise

- Hewlett Packard Enterprise recommended software and decumentation
updates method

Optional services
{see fable 5 for details)

« Additional technical expertise
» HPE Defective Media Retention (DMR)
» HPE Comprehensive Defective Material Retention (CDMR)

Table 2. Specifications: HPE support resources
m

FEATURE

DELIVERY SPECIFICATIONS

Support resources

The Customer has access 1o the following trained technical specialists.

HPE Technical Account
Manager {TAM)

Hewlett Packard Enterprise Technical Account Managers (TAMs) are a remately
located team of spedalists providing proactive services. HPE employs Remate
Support to provide the Customer with scheduled product-based proactive firmware
and software version analysis, proactive scans, and incident reporting. TAMs are
available during standard HPE business hours fo discuss these reports and
recommendations, on request,

HPE Technical Solution
Specialist (TSS)

Hewlett Packard Enterprise Technlical Soution Speclalists (TS5s) provide remote
incldent support and handie cases from call receipt To call closure. A T$S may engage
additional speclallst resources, as required, to help achieve rescfution. The TSS will
remaln engaged from case creation through to closure to help ensure a consistent
end-to-end support experience for the Customer.
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Table 3. Specifications: Problem prevention and personalized
technical expertise

FEATURE DELIVERY SPECIFICATIONS

Hewlett Packard Enterprise will publish a set of reperts that contain HPE's analysis and
recommendations (where appropriate) covering the devices under the HPE Proactive
Care support agreement. Remote Support Technology is used fo capture the necessary
revision and configuration data to enable analysis and report creation, These reports
will be published 1o the HPE Support Center (HPESC) for the Customer fo access.
Once the report is reviewed by the Customer, a TAM can be contacted fo remately
discuss the repart content to gain a better understanding of the HPE recommendations
and observations contained within the report.

Firmware and Software IT reliabifity and stability can be impacted by the levels of the Customer’s software

Version Report and firmware revisions. Twice a year, Hewlett Packard Enterprise reviews the products
under the HPE Proactive Care contract to verify that they are at HPE recommended
revision levels. HPE provides the Customer with access to a report containing its
recommendations for applicable software versions, patches, and firmware revisions
for each covered device.

HPE performs the following core deliverables using Remote Support Technology as
part of the firmware and software version recommendation activity?

Firmware version recommendations

The repert will indicate the installed and Hewlett Packard Enterprise reccmmenced
firmware revisions for the devices covered by the HPE Proactive Care contract.

The firmware analysis is limited to supported devices.

Installation is also provided for firmware defined by HPE as non-customer installable,
HPE will install these firmware updates, if requested by the Customer, during the
related hardware device support coverage window at no additional charge o the
Custormer. ¥ HPE determines that the firmware update is designed for remote
installation, then additional charges may be applied for ansite installation of the
non-customer-installable firmware updates. HPE can provide telephone support
for firmware defined as customer installable during the related hardware device
support coverage window. The Customer can purchase additional services fo install
customer-installable firmware.

Software version recommendations

Hewlett Packard Enterprise will provide the Customer with patch analysis and HPE's
update recommendaticns for all covered operating systems, virtualization software,
or software required to operate storage devices that are covered under HPE Proactive
Care support.* Update recommendations are provided by comparing the Customer’s
current version information against the latest supported releases. HPE Proactive
Care provides the Customer with HPE's general recommendations, which are
intended to address critical gaps with individual devices or products.

The Customer is responsible for installing all software patches and updates, HPE can
provide telephone assistance, if requested, 1o help the Customer with the instailation
of software patches for supported software. The Customer can purchase additional
services to have HPE install supported software revistans and patches.

For select operating systems or virtualization software* that is nof directly covered
by an HPE Proactive Care agreement but is running on an underlying server covered
by HPE Proactive Care support, HPE will provide an annual report indicating the
latest software revisions available.

Certain third-party products may nof be covered under this service feature. Please
consult a HewleTt Packard Erferprise representative or authorized Hewlett Packard
Enterprise channel partner for more details.
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Table 3. Specifications: Problem prevention and personalized
technical expertise (continued)

FEATURE DELIVERY SPECIFICATIONS

Proactive Scan Report Twice a year, Hewlett Packard Enterprise performs a proactive scan of HPE Proactive
Care supported devices in the Customer’s computing environment. Fer HPE servers
and certain storage and networking products, this service provides a technical device
assessment that is designed 1o help identify potential system configurafion problems.

Remate Support Technology is used to collect, ransport, and analyze configuration
and revision dafa o identify trends, revisions, or parameters that may impact operation.
This analysis uses diagnostic fools and processes to compare the devices to HPE
management best practices or support advisories. HPE then prepares a report that
detalls the findings and highlights potential risks and issues that require resolution

or investigation, identifies deviations from HPE best practices, and recommends a
posstble course of actlon to address themS$

Incident Report The Customer has access 1o a quarterly report that provides certain detaits
regarding the Customer’s case history and trends. The report captures Hewlett
Packard Enterprise incidents logged over the reporting period for electronic and
manually submitted cases for the deviees covered by the Proactive Care service
agreement. Detalls are provided for each case submitted, specifically call submisslon
informartfon, hardware part consumption (f applicable), and call closure summary.

Report distribution Firmware and Software Version Reports, Proactive Scan Reports, and Incident
‘to the HPE Support Reports are provided electronically as part of this service, Reports are distributed
Center (HPESCY through the Hewlett Packard Enterprise Support Center (HPESC) portal using

security features designed fo maintain confidentiality. Reports are published To
the Customer’s HPE Support Center account for acress by authorized Customer
users. For more information about report access, visit hpe.com/services/
proactivecarecentral,

Review with Tachnical For Firmware and Software Version Reports, Proactive Stan Reports, and Incident
Account Manager (TAM)  Reports, a TAM is avallable remately to discuss the report content and the potential
implicatians o the Customer’s operations.

Once the report is available in the HPESC, a TAM is available (on request via HPESC
or phene) during standard business hours to discuss with the Customer the report
analysis, Hewlett Packard Enterprise’s recommendations, and potential implications.
tmplementation of the recommendations is not Included as part of this service, and
Is the Customer’s responsibility; however, additional assistance can be purchased
from HPE to implement the fecommendations.

5 Requites the Customer to install and operate
Remote Support Technology with the data
callections function enabled for deflvery.
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Table 3. Specifications: Problem prevention and personalized
technical expertise (continued)
FEATURE DELIVERY SPECIFICATIONS
Remote Support Hewlett Packard Enterprise Proactive Care Service uses HPE proprietary service tools,
Technology Installation which are referred 1o in this data sheet as Remote Support Technology. Remaote Support
assistance Technology is the principal method for delivering device monitoring, automated case

creation, and a variety of proactive reparts. The current versior: of Remote Support
Technology, with the data collections function enabled, is a prerequisite for delivery
of HPE Proactive Care Service. If the Customer does not install and operate the current
version of Remote Support Technology, HPE will not provide the Finmware and Saftware
Version Report, Proactive Scan Report, hardware call-to-repair time commitment,
remote menitoring, and automated call logging deliverables of Proactive Care Service.
See further details in the Service limitations and Service prerequisites sections.

Remote Support Technology installation assistance
Hewlett Packard Enferprise Remote Support Technology is made available o
HPE Support customers as a fealure of Proactive Care Service.

The Customer is responsible for installing Remate Support Technology. In order
o help ensure a successful installation of Hewlett Packard Enterprise Remote
Support Technolegy, HPE will provide remate technical advice and assistance on
the installation and configuration of the inifial Remote Support Technology
installation upon the Customer's request.

As part of this activity, Hewlett Packard Enterprise will explain the features
and benefits of Remote Support Technology and recommend the appropriate
configuration based on the type and number of devices supperted in the
Customer's HPE Proactive Care environment,

To maintain ongoing eligibility for this service, the Customer is responsible for
enabling data transfer to Hewlett Packard Enterprise, correctly adding devices o
the configuration, installing future upgrades, and maintaining the Customer contact
details configured in the Remote Support Technology selution. For more information
about Remote Support Technology, visit hpe.com/services/proactivecareceniral.
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Table 4. Specifications: Incident management

FEATURE DELIVERY SPECIFICATIONS

Enhanced call handling The Custorer can contact Hewlett Packard Enterprise 24 hours a day, 7days a
week. When the Customer calls with a critical incident, HPE aims to either connect
the Customer to a TSS or call the Customer back within 15 minutes.

The TSS is trained to address issues in complex computing environments and

has access fo Hewlett Packard Enterprise’s full array of technical knowledge and
resaurces engaged with the goal to help rapidly diagnose and resolve issues. In

the event that there is a hardware issue requiring onsite service, a Hewlett Packard
Enterprise customer engineer is dispatched to the Customer's site in accordance
with the purchased hardware onsite reactive service level for that affected device. In
addition to providing troubleshooting, the TSS employs rigorous case management
and escalation procedures and engages additionat technical spedalists as needed.

Hardware suppert onsife response times and call-fo-repair ime commitments,
as well as software support remote response times, differ depending on incident
severity and the purchased onsite coverage level The Customer determines the
incident severfty level when logging or confirming a case with Hewlett Packard
Enterprise. Incident severity levels are defined in the General provisions/Other
excluslons section.

Once a service request has been placed and Hewlett Packard Enterprise has
acknowtedged® receipt of the case, HPE will work to isolate the hardware or software
problem and 1o troubleshoct, remedy, and attempt fo resolve the problem remetely
with the Customer. Prior to any cnsite assistance, HPE may initiate and perform
remote diagnostic tests using innovative automation fools fo access covered
products, or HPE may use other means available to facilitate remote

problem resolution.

Incident cases for Hewlett Packard Enterprise connected products using Remote
Support Technology can be automatically created 24x7, as described below.
Customers may also report problems to HPE via a special access phone number

or electrenically via HPE Suppeort Center.

HPE retains the right to determine the final resolution of all reported problems.

Automatic call logging For supported devices, automatic calt logging capabilities are enabled so that devices
capability® wifl submit hardware service incidents directty to Hewlett Packard Enterprise using
Remote Support Technology. Incidents are submitted with “failure date” 24%7 and
are responded to within the service-level coverage timeframe for the assodiated device.
Where configured, HPE Insight Online can provide a single point of visibility fo incidents
and resolution.

© Please see the “General provisions/Oiher
exclusions” section for mare defails.

7 Requires the Customer 1o install and operate
Remete Support Technclogy with the data
B .5 furctk bled for delivery
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Table 4. Specifications: Incident management (continued)

FEATURE DELIVERY SPECIFICATIONS

Baslc Software Support Basic Software Support provides 24 hours per day, 7 days per week phone support

and Collaborative Call for selected independent software vendor {{SV) software® that resides on hardware
Management for selected  covered by Hewlett Packard Enterprise Proactive Care. For Basic Software Support,
non-HPE software on HPE will investigate and attempt to resolve problems by asking the Customer to

eligible HPE hardware apply fixes that have been made available or known to HPE In some cases, support
products® may be limited to communication of a known fix available through the installation of

a software update or patch, and the Customer wifl be directed fo available sources
for the applicable updates or patches because access fo the known fix requires
additional service contracts with the respective software vendor. If the problem

is still not resolved, then Collaborative Call Management can be inifiated at the
Customer’s request,

If Hewlett Packard Enterprise determines that a problem is caused by a selected ISV
product and the problem is not resolved by the Customer applying known available
fixes, HPE will, at the Customer's request, initiate Collaborative Call Management
with the ISV,

Collaborative Call Management can be pravided only in cases where Customers
have appropriate active support agreements in place with selected 1SVs and the
Customer has taken the steps necessary? to ensure that HPE can submit calls on
the Customer's behalf for the limited purpose of placing a support call with the
vendor. HPE will engage the ISV and provide information about the Customer's
issue, as obtained during the Basic Software Support service call. Once the call
has fransitioned to the 1SV, it is then the responsibility of the ISV fo resolve the
Customer issue, which will be subject 1o the support levels of the agreement
between the Customer and that ISV. Once the ISV is engaged, HPE will close
the HPE call, but the Customer or ISV can resume the service issue with HPE

if needed by referencing the original call identification number.

Basic Software Support and Collabarative Call Managermnent applies only fo select
ISV Software® when that software is not under HPE support, When ISV Software
is covered by HPE Software Support, support is provided as described in the
“Hardware and software incident support” section of this table.

Knowledge database Hewlett Packard Enterpsise provides access ta the HPE Suppert Cenfer (HPESC)
and HPE Support Center  as part of HPE Proactive Care Service. HPESC provides personalized access to
(HPESC) access HPE Insight Onling (personalized dashboard), support forums, support case submittal,

drivers, patch management, software updates, and warranty/contfract coverage.

HPESC access and functionality are enabled through the linking of the Customer's

HPE Passport with Service Agreements, and must be done fo enable alt available

features, For more information, visit hpe.com/services/proactivecarecentral.

Through HPESC, the Customer has access 10:

= Published Proactive Care reports for the Customer

« Subscription to hardware-related proactive service nofifications, and parficipation
in support forums for solving problems and sharing best practices with other
registered users

« Expanded Web-based searches of entitled technical support documents ta
facilitate faster problem-solving

= Certain Hewlett Packard Enferprise proprietary service diagnostic tools with
password access

» A Web-based tool for submitting questions directly to Hewlett Packard Enferprise;
the tool helps to resolve problems quickly with a prequalification process that
routes the suppert or service request to the resource qualified to answer the
question; the tool also allows the status of each support or service request
submitted to be viewed, inchuding cases submitted by telephone

» Hewlett Packard Enterprise and available third-party hosted knowledge databases,
which can be searched for certain third-party products in order to refrieve preduct
information, get answers to support questions, and participate in support forums;
this service may be limited by third-party access restrictions

» Services, which the Customer can browse, select, and schedule using credits, and
view the current balance of credits
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Table 4. Specifications: Incident management (continued)
FEATURE DELIVERY SPECIFICATIONS
Replacement parts Hewlett Packard Enterprise will provide replacement parts and materlals necessary
and materlals Ta maintain the covered hardware product in operating condition, Including parts and

materfals for available and recommended engineering improvements. Replacement
parts provided by HPE shall be new or functionally equivalent to new in performance.
All replaced parts become the property of HPE unless optional defective material
refention or comprehensive defective material retention service options have

been purchased. Customers whe wish to retain, degauss, or otherwise physically
destroy replaced parts will be billed and required to pay the list price for the
replacement part,

Supplies and consumable parts are not supported and will not be provided as
part of this servicer standard warranty terms and conditions apply to supplies
and consumable parts. The repair or replacement of any supplies or consumable
parts is the responsibility of the Customer. Some exceptions may apply; corttact
Hewlett Packard Enterprise for more information. If a consurnable part is eligible
for coverage, as determined by HPE, call-to-repair time commitrnents and
onsite response fimes do not apply o repair or replacement of the covered
consumable part,

Maximum supported Hfetime/maximum usage

Parts and components that have reached their maximum supported Iifetime and/
or the maximurm usage limit as set forth In the manufacturer's cperating manual,
product QuickSpecs, or the technical product data sheet will not be provided,
repaired, or replaced as part of this service.

Firmware updates for As Hewlett Packard Enferprise releases entitled firmware updates to HPE hardware
eligible products products, updates are only made available fo Customers with an active agreement
that entitles them fo access these updates.

HPE Proactive Care Customers wif have the right to download, install, and use
firmware updates for hardware products covered by this service, subject to all
applicable license restrictions in HPE's current standard sales terms.

Hewlett Packard Enterprise will verify entitiement to updates by reasonable means
(such as an access code or ather identifier), and the Customer is responsible for
using any such access tools in accordance with the terms of this data sheet and
other applicable agreemenis with HPE.

Hewleit Packard Enterprise may take addtional reasonable steps, including audits,
1o verify the Customer’s adherence to terms of their agreements with HPE, including
this data sheet.

For Customers with licenses 1o firmware-based software products (features
implemented in firmware activated by the purchase of a separate software license
product), the Customer must also have, if available, an active HPE Software Support
agreement to receive, download, install, and use relaied firmware updates. Hewletr
Packard Enterprise will provide, install, or asslst the Customner with the installation of
firmware updates as previously described in this document only if the Customer has
the license to use the related software updates for each system, socket, processor,
processor core, or end-user software license as allowed by the original HPE or
original manufacturer software license terms.
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Table 4. Specifications: Incident management (continued)

FEATURE

DELIVERY SPECIFICATIONS

Incldert management service-level choices

Hardware and software
incident support

Each HPE Proactive Care Service level includes problem prevention and incident
management support for hardware and software products. For each HPE Proactive
Care Service level, Hewlett Packard Enterprise provides all the core problem
prevention service features noted in fables 2 and 3, as well as the related core
incident management service features noted in this table,

For hardware products, the HPE Proactive Care partfolio offers three distinct
hardware service levels™

« HPE Next Business Day Proactive Care Service
» HPE 4-hour 24x7 Proactive Care Service
« HPE 6-hour Call-to-Repair Proactive Care Service

The HPE Proactive Care portfolio also offers the same three service levels with
the inclusion of hardware defective media retention (ODMR) and comprehensive
defective material retention (CDMR) as additional optional service features that
the Customer may elect to purchase based upon their requirements.

For eligible products, the DMR service feature option, if purchased, allows the
Customer fo retain a defective hard disk or eligible $S0/Flash Drive that the
Customer does not want to relinguish due o sensitive data contained within

the disk ¢'Disk or SSD/Flash Drive’) covered under this service. All Disk or eligible
SSD/Flash Drives on a cavered system must participate in the DMR service option.
In addition fo DMR, the CDMR service feature option, if purchased, allows the
Custemner to retain additional components that have been designated by Hewlett
Packard Enterprise as having data retentive capabilities, such as memory modules.
Al eligible data refentive components on a covered system must participate in the
CDMR service option. See table 5 for more information.

For software products, HPE Proactive Care Service provides software support

24 hours per day, 7 days per week including HPE holidays. Once a noncritical
software service request (severity 3 of 4} is received, Hewlett Packard Enterprise
will respond 1o the call within 2 hours after the service request has been logged.
HPE provides cofrective support o resolve identifiable and customer-reproducible
software preduct problems. HPE also provides support 1o help the Customer
identify problems that are difficult to reproduce. The Customer receives assisfance
with troubleshoating incidents and resolving configuration parameters. For critical
software response (severity 1or 2) situations, please refer to the ‘Enhanced call
handling’ feature described earlier in this document.

The variations in the HPE Proactive Care reactive hardware service levels
are outlined in the section that follows. All coverage windows are subject to
local availability.

Contact a local Hewlett Packard Enterprise sales office for detailed information on
service availability.
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Table 4. Specifications: incident management (continued)

FEATURE

DELIVERY SPECIFICATIONS

Hardware support optlens

HPE Next Business Day
Proactive Care Service

Hewiett Packard Enterprise provides the following reactive service levels for the
specific devices cavered under this aption:

Hardware supporf coverage window:

« Standard business hours, standard business days (9x5): Onsite service is available
9 houirs per day between B:00 a.m. and %00 pm. local fime, Monday through Friday,
excluding HPE holidays.

Hardware onsite support response time:

+ Next Business Day onsite response: An Hewlett Packard Enterprise autharized
representative (CE) will arrive ar the Customer’s site during the onsite coverage
window to begin hardware maintenance service on the next coverage day after
the call has been received and acknowledged by HPE, Service features are defined
in the “Hardware onsite support” area of the Service limitations section. Availability
of response times is dependenit on the proximity of the Customer site to a HPE-
designated support hub. See table 6 for more details. Please contact HPE for
further information.

HPE 4~hour 247
Proactive Care Service

Hewlett Packard Enterprise provides the following reactive service levels for the
specific devices coverad under this opfion:

Hardware support coverage window:
» 24x7- Service is available 24 hours per day, 7 days per week including HPE holidays.

Hardware onsite support response time:

» 4-hour onsite response: An Hewlett Packard Enterprise authorized representative
(CE) will arrive at the Customner’s site during the orsite coverage window to begin
hardware matnfenance service within 4 hours after the call has been received
and acknowledged by HPE. Service features are defined in the “Hardware onsite
support” area of the Sarvice limitations section. Availability of response times is
dependent on the proximity of the Customer site to a HPE-designated support
hub. See table 6 for more details. Please contact HPE for further information.

HFE &-hour
Call-to-Repair
Proactive Care Service

Hewlett Packard Enterprise provides the following reactive service levels for the
specific devices covered under this option:

Hardware support coverage window:
» 247 Service is avallable 24 hours per day, 7 days per week including HPE holidays.

Hardware call-to-repalr time commitment:

For critical incidents (severity 1and 2), HPE will use commercially reasonable effarts
‘o return the covered hardware to operating condition within 6 hours after the call
has been received and acknowledged by HPE. Service features are defined in the
“Hardware onsite support” and “Hardware call-to-repair commitment” areas of the
Service limitations section. Avallability of response times and call-to-repair times is
dependent an the proximity of the Customer site to a HPE-designated support hub.
See table & for more details. Please contact HPE for further information.

Fer noncritical incidents (severity 3 and 4 or at the Customer’s request, HPE will
wark with the Customer 1o schedule an agreed-upon time for the remedial action to
begin, and the call-te-repair time commitment will then start at that time. Inddent
severity levels are defined in the General provisions/Other exclusions section.

Call-to-repair fime refers to the period of time that begins when the initial hardware
service request has been received and acknowledged by HPE or at the start time
for work scheduled in agreement with the Customer, as specified in the General
provisions/Other exclusions section, Call-to-repair time ends with HPE's
determination that the hardware is repaired, or when the reported event is closed
with the explanation that HPE has determined that it does not currently require
onsite infervention
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Table 4. Specifications: \ncident management (continued)

DELIVERY SPECIFICATIONS

FEATURE

HPE &-hour Repair is considered complete upon Hewlett Packard Enterprise verification that the

Call-to-Repair Proactive hardware malfunction has been corrected or that the hardware has been replaced.

Care Service (continued)  HPE is not liable for any lost data, and the Customer is responsible for implementing
appropriate backup procedures. Verification by HPE may be accomplished by the
coermpletion of a power-on seif-test, standalone diagnostic, or visual verification
of proper operation. At its sole discrefion, HPE will determine the level of testing
necessary fo verify That the hardware is repaired. At its sole discretion, HPE may
remperarily or permanently replace the product in order to meet the call-ro-repair
time commitment. Replacement products are new or functionally equivalent to new
in performance. Replaced products become the property of HPE.

It will take 30 days from the fime this service is purchased to set up and perform
necessary audifts and processes so that the hardware call-to-repair time commitment
can be put into effect. During this initial 30-day period and for up 1o 5 additional
business days after the audit is completed, HPE will provide a 4-hour onsite
response fime.

Enhanced parts inventory management (call-to-repair time commitment only?

To suppart HPE call-te-repair time commitments, an inventory of critical replacement
parts is maintained for Customers who have selected the call-fo-repair opticn. This

inventory is stored at an HPE-designated facility. These parts are managed fo allow
for increased inventory availability and are accessible to Hewlett Packard Enterprise
authorized representatives responding 1o eligible calls.

Software support options

Software product and As Hewlett Packard EnYerprise releases updates to HPE software, the latest revisions

documentation updates of the software and reference manuals are made available to the Customer. For selected
third-party software, HPE wil} provide software updates as such updates are made
available from the third party, or HPE may provide instructions on how the Customer
can obtain any software updates directly from the third party. A license key or access
code, or instructions for obtaining a license key or access code, will also be provided
1o the Customer when they are required 1o download, install, or run the latest
software revision.

For most HPE software and selected HPE-supported third-party seftware, updates
will be made available through the Software Updates and Licensing pertal via

the HPESC. The Software Updates and Licensing portal provides the Customer
with electronic access 1o receive and proactively manage software product and
docurmentation updates.

For other HPE-supported third-party software, the Customer may be required to
download updates directly from the vender's website.

License touse The Customer recetves the license To use software updates to HPE or HPE-supported

software updates third-party software for each system, socket, processor, processor core, ar end-user
software license covered by this service, as allowed by the HPE or original manufacturer
software license terms.

The license terms shall be as described in the HPE software licensing terms
carresponding to the Customer’s prerequisite underlying software license, or in
accordance with the current licensing terms of the third-party software manufacturer,
if applicable, including any additional scftware licensing ferms that may accompany
such software updates provided under this service,

HPE recommended For HPE or HPE-supported third-party software and documentation updates, the
software and recommended delivery method will be defermined by HPE. The primary delivery
documentation methed for software updates and documentation updates will be via download from

updates method the Software Updates and Licensing portal or a third-party hosted website.
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Table 5. Specifications. Opfional services

FEATURE

DELIVERY SPECIFICATIONS

Additional technical
expertise

The provision of additional technical expertise is an optional feature and is a flexible
way 1o augment and complement the Customer's own IT team skills, providing
specialist capacity on an as-needed basis. If the Customer wishes 1o access technical
services from HPE, such services ¢an be provided through the per-event HPE Technical
Services portfolio or by purchasing HPE Proactive Select credits. More infarmation
on HPE Proactive Select can be found at hpecom/services/proactiveselect.

HPE Defective
Media Retention

For eligible products, this service feature option allows the Customer ta retain
defective hard Disk or eligible SSD/Flash Drive components that the Customer daes
nof want to relinquish due to sensitive data contained within the disk (Disk or SSD/
Flash Drive?) covered under this service. All Disk or eligible SSD/Flash Drives on a
covered system must participate in the defective media refention service option.

HPE Comprehensive
Defective Material
Retention

In agldition to defective media retention, this service feature option allows the
Customer e retain additional components that have been designated by Hewlett
Packard Enterprise as having data retentive capabilities, such as memory modules.
All eligible data refentive components on a covered sysfem must parficipate in the
comprehensive defective material retention service option. The componenis that
can be retained under this service feature are outlined in the document |ocated at
hpe.com/servicesfcdmr.

Table 6. Specifications. Service travel zones

FEATURE

Geographic locations
Travel zones table
for hardware onsite
response time

Hardware call-to-repalr

time commiment

DELIVERY SPECIFICATIONS

Travel zones and charges, If applicable, may vary In some geggraphic locations.

Distance from &=hour hardware Next-day hardware
HPE-designated onsite response time onsite response fime
support hub
0100 miles (0-160 km) 4 hours Next coverage day
101-200 miles 8 hours 1 additional coverage day
(161-320 krm}
201-300 miles Established at fime of 2 additional coverage days
(321-480 k) order and subjectto

availability

Established at fime of
order and subject to
availability

Established at time of
order and subject to
avabiability

More than 300 miles
&80+ km)

A hardware call-fo-repair time commitment is available for sites located within

50 miles (B0 km) of a HPE-designated support hub. Travel zones and charges may
vary in some geographic iocations. The hardware call-to-repair fime commitment is
not available for sites located more than 100 miles (160 km) from a HPE-designated
suppost hub. For sites that are located from 511o 100 miles (8110 160 km) of a
HPE-designated support hub, an adjusted hardware call-to-repalr time commitment
applies, as shown in the table that follows.
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Table 6. Specifications: Service travel zones (continued)
FEATURE DELIVERY SPECIFICATIONS
Travel zone table for Distance from HPE-designated &-hour hardware call-to-repair time

hardware cail-to-repair support hub
time commitment

0-50 miles (0-80 km) 6 hours
51-100 miles (81-160 km) 8 hours
More than 100 miles (1460+ kmd Not available

Service limitations

Services provided within the scope of one HPE Proactive Care support contract are restricted
to the [T environment under the direct day-to-day management of one IT manager, in one
country. Unless otherwise specified or arranged, proactive and consultative services are
performed during standard local HPE business hours and days excluding HPE holidays.
Except as otherwise noted in this document, the scope of HPE Proactive Care Service is
limited to the products under the HPE Proactive Care support contract.

In cases where the Customer purchases additional HPE Proactive Care support, at the discretion
of Hewlett Packard Enterprise, the proactive service deliverables for the additional devices will
be delivered with the existing devices under contract.

The Firmware and Saftware Version Report and Proactive Scan Report require the installation
of the current version of Remote Support Technelogy with the data collections function enabled.
Should Remote Support Technology not currently support a device, the Customer will be requested
to manually collect the data required to enable Hewlett Packard Enterprise to include that
device in the reports listed above. In this event, HPE will provide the Customer with clear
instructions on how and when to manually collect and fransfer the necessary data. This data
needs to be supplied o HPE within the required timelines in order for HPE 1o include it in the
reports listed above; atherwise, HPE will be under no obligation to provide the reports listed
above on these devices and there will be no reduction in fee charges for HPE Proactive Care
Service as a result.

The current supported devices list is available as part of the release notes for Insight Remote
Support, which can be found at hpe.com/services/getconnected.

Scope of products covered

This service is available for selected servers, software, storage devices, storage arrays,
network devices, and storage area networks only, as noted a hpe.com/services/
proactivecaresupportedproducts.

The features of this service may differ, or be limited, based on specific devices or sofiware,
Please check with a Hewlett Packard Enterprise sales office or Hewlett Packard Enterprise
sales representative for specific limitations and local availability.
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General limitations

Hewlett Packard Enterprise delivery staff will provide the required proactive deliverables
defined in table 3 during standard local HPE business hours excluding HPE holidays, either
remotely or onsite, at the discretion of HPE. If these deliverables are required outside of
standard business hours, additional charges may apply and are subject to local availability.

Hewlett Packard Enterprise retains the right to determine the final resolution of all
service requests.

Activities such as, but not limited to, the following are excluded from this service:

= Services required due to failure of the Customer to incorporate any system fix, repair, patch,
or modification provided to the Customer by Hewlett Packard Enterprise

= Services that, in the opinion of Hewlett Packard Enterprise, are required due to unauthorized
attempts by non-HPE personnel to install, repair, maintain, or modify hardware, firmware,
or software

= Operational testing of applications, or additional fests requested or required by the Customer

= Services that, in Hewlett Packard Entferprise’s opinion, are required due to improper treatment
or use of the products or equipment

= Services required due to failure of the Customer to take avoidance action previously advised
by Hewlett Packard Enterprise

= Backup and recovery of the operating system, other software, and dafa

« Implementation of any Hewlett Packard Enterprise recommendations provided as part of
this service

= |nstallation of any customer-installable firmware and/or software updates

Hardware call-to-repalr commitment

i an upfront audit is required by Hewlett Packard Enterprise, the hardware call-to-repair time
commitment will not take effect until five (5) business days after the audit has been completed.
In addition, HPE reserves the right to downgrade service to an onsite response time or cancel
the service contract if critical audit suggestions are not followed or the audit is not performed
within the specified timeframe.

Hardware call-to-repair time options are specified in the “HPE &-hour Call-to-Repair Proactive
Care Service” section {(see table 4). All call-to-repair times are subject to local availability. Contact
a local Hewlett Packard Enterprise sales office for detailed information on availability.

The hardware repair time commitment may vary for specific products.

A call-to-repair fime commitment does not apply to software preducts or when the Customer
chooses to have Hewlett Packard Enterprise prolong diagnosis rather than execute recommended
server recovery procedures.

A call-to-repair time commitment does not apply if the Customer does not install and operate
the current version of Remote Support Technology on all devices. A call-to-repair fime commitment
is also not available for devices that are not supported by Remote Support Technology. The
Customer remains responsible for full payment of all fees associated with the provision of

HPE Proactive Care Service.

Call-to-repair time commitments and onsite response times do not apply to the repair or
replacement of defective or depleted batteries for selected enterprise storage arrays and
enterprise tape products.

If the Customer requests scheduled service, the repair timeframe begins from the agreed-upon
scheduled time.
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At the discretion of Hewlett Packard Enterprise, service will be provided using a combination
of remote diagnosis and support, services delivered onsite, and other service delivery methods.
Other service delivery methods may include the delivery via a courier of customer-replaceable
parts such as a keyboard, a mouse, certain hard disk drives, and other parts classified by HPE
as Customer Self Repair (CSR) parts, or an entire replacement product. HPE will determine the
appropriate delivery method required to provide effective and timely Customer support and
meet the call-fo-repair time commitment, if applicable.

If the Customer agrees to the recommended CSR and a CSR part is provided to return the
system to operating condition, the onsite service level shall not apply. In such cases, Hewlett
Packard Enterprise practice is to express ship to the Customer location the CSR parts that are
critical to the product’s operation. For more details on the CSR process and parts, please refer
to hpe.com/info/csr.

The following activities or situations wilt suspend the call-to-repair time calculation
(if applicable) until they are completed or resolved:

» Any Customer or third-party action or inaction impacting the repair process

= Any automated recovery processes triggered by the hardware malfunction, such as disk
mechanism rebuild or sparing procedures

= Any other activities not specific to the hardware repair but required to verify that the
hardware malfunction has been corrected, such as rebooting the operating system

Hewlett Packard Enterprise reserves the right to modify the call-to-repair time commitment as
it applies to the Customer’s specific product configuration, tocation, and environment. This is
established at the time of the support agreement order and is subject to resource availability.

Hardware onsite support

At the discretion of Hewlett Packard Enterprise, service will be provided using a combination

of remote diagnosis and support, services delivered ansite, and other service delivery methods.
Other service delivery methods may include the delivery via a courier of customer-replaceable
parts such as a keyboard, a mouse, other parts classified as CSR parts, or an entire replacement
product. HPE will determine the appropriate delivery method required fo provide effective and
fimely Customer support.

For hardware onsite response time options, Hewlett Packard Enterprise strongly recommends
that the Customer install and operate the appropriate Remote Support solution, with a secure
connection to HPE, in order to enable the delivery of the service. Response times are dependent
on the location of the Customer’s site in relation to a designated Hewlett Packard Enterprise
support office. To check service availability, the Customer should contact their local Hewlett
Packard Enterprise Services representative.

An onsite response time will not apply if the service can be delivered using remote diagnosis,
remote support, or other service delivery methods previously described. For technical hardware
issues that cannot, in HPE's judgment, be resolved remotely, an Hewlett Packard Enterprise
authorized representative will provide onsite technical support on covered hardware products
fo return them to operating condition. For certain products, HPE may, at its sole discretion, elect
to replace such products in lieu of repairing them. Replacement products are new or functionally
equivalent fo new in performance. Replaced products become the property of HPE.

Once an Hewlett Packard Enterprise authorized representative arrives at the Customer's site,
the representative will continue to deliver the service, either onsite or remately, at the discretion
of HPE, until the products are repaired. Work may be temporarily suspended if parts or additional
resources are required, but work will resume when they becorme availabie. Work to completion
may not apply to onsite support provided for desktop, mobile, and consumer products. Repair is
considered complete upon HPE verification that the hardware malfunction has been corrected
or that the hardware has been replaced.



Data sheet

Page 17

Notwithstanding anything to the contrary in this document or Hewlett Packard Enterprise’s
current standard sales terms, HPE will, for selected enterprise storage arrays and enterprise
tape products, cover and replace defective or depleted batteries that are critical to the proper
operation of the covered product.

For incidents with covered hardware that cannot be resolved remotely, Hewlett Packard
Enterprise will use commercially reasonable efforts to respond onsite in accordance with
the purchased hardware onsite reactive coverage fevel of the affected device.

Onsite response time specifies the period of time that begins when the initial call has been
received and acknowledged by Hewlett Packard Enterprise, as described in the General
provisions/Other exclusions section. The onsite response time ends when the Hewlett
Packard Enterprise authorized representative arrives at the Customer’s site, or when the
reported event is closed with the explanation that HPE has determined it does not currently
require onsite infervention.

Response times are measured during the coverage window only and may be carried over fo the
next day for which there exists a coverage window. Hardware response time options available
for eligible products are specified in the Service-level options listed in table 4. All response
fimes are subject o local availability. Contact a locat Hewlett Packard Enterprise sales office
for detailed information on service avaflability.

In the event that a CSR part is provided to return the system fo operating condifion, the onsite
response time, if any, shall not apply. In such cases, Hewlett Packard Enterprise practice is to
express ship to the Customer location the CSR parts that are crifical fo the praduct’s operation.
For more details on the CSR process and parts, please refer to hpecom/info/csr.

Software

For a Customer with mulfiple systems at the same location, Hewlett Packard Enterprise may
limit the number of physical media sets containing software product and documentation
updates provided as part of this service.

Software updates are not available for all software products. When this service feature is not
available, it will not be included in this service.

For some products, software updates include only mincr improved features. New software
versions must be purchased separately.

Limitations to the defeclive media retention and comprehensive defective material
retention service feature options

The defective media retention and comprehensive defective material retention service feature
options apply only to eligible data retentive components replaced by Hewlett Packard Enterprise
due to malfunction. They do not apply to any exchange of data retentive components that have
not falled.

Data retentive components that are specified by Hewlett Packard Enterprise as consumable
parts and/or have reached the maximum supported lifetime and/for the maximum usage limif as
set forth in the manufacturer’s operating manual, the product QuickSpecs, or the technicat data
sheet are not covered by this service.

Defective media retention service and comprehensive defective material retention service coverage
for options designated by Hewlett Packard Enterprise as requiring separate coverage, if available,
must be configured and purchased separately.

Failure rates on these components are constantly monitored, and Hewlett Packard Enterprise
reserves the right to cancel this service with 30 days’ notice if HPE reasonably believes that
the Customer is overusing the defective media retention or comprehensive defective material
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retention service feature option (such as when replacement of defective data retentive
components materially exceeds the standard failure rates for the system involved).

Service prerequisites

Hewlett Packard Enterprise, at its sole discretion, may require an audit on the covered products.
If such an audit is required, a Hewlett Packard Enterprise authorized representative will contact
the Customer, and the Customer will agree to arrange for an audit to be performed wirhin the
initial 30-day timeframe. During the audit, key system configuration information is collected

and an invenfory of the covered products is performed. The information gathered in the audit
enables HPE to plan and maintain replacement part inventories at the appropriate level and
location, and allows HPE to survey and troubleshoot possible future hardware incidents so that
repairs can be completed as quickly and efficiently as possible. At the sole discretion of HPE,
the audit may be performed onsite, via remote system access, via remote audit tools, or over
the phone.

If an audit is required by Hewlett Packard Enterprise, it will take 30 days from the time this
service is purchased fo set up and perform the audits and processes that must be completed
before the hardware call-to-repair time commitment can be put into effect. The hardware
call-to-repair time commitment will not take effect until five (5) business days after the audit
has been completed. Until such time, service for the covered hardware will be delivered at a
4-hour onsite response fime service level.

In addition, Hewlett Packard Enterprise reserves the right to downgrade service o an onsite
response time or cancel the service contract if critical audit suggestions are not followed or
the audit is not performed within the specified timeframe, unless the delay is caused by HPE.

For hardware cali-to-repair time commitments, Hewlett Packard Enterprise requires that

all devices and configurations must be supported by Remote Support Technology, and the
Customer must install and operate the current version of Remote Support Technology with
a secure connection to HPE, in order to enable the delivery of the service.

The installation and use of Remote Support Technology, including the installation and enabling
of any agents and data fransfer 1o Hewlett Packard Enterprise, is required to deliver the Firmware
and Software Version Report, Proactive Scan Report, hardware call-to-repair time commitment,
remote device monitoring, and automated cail logging deliverables of HPE Proactive Care
Service. During any such time that the Customer has not deployed Remate Support Technology,
or if Customer configurations or devices are not supported by Remote Support Technology and
the Customer does not take the steps necessary to provide the data required to HPE, HPE is
not obligated fo provide any impacted deliverables, and the Customer remains responsible for
full payment of all fees associated with the provision of HPE Proactive Care Service.

Installation of customer-installable firmware and software is the responsibility of the Customer.
There will be addifional charges if the Customer requests that Hewlett Packard Enterprise
install customer-installable firmware and software updates. Any additional charges fo the
Customer will be on a time and materials basis, unless otherwise previously agreed o in

writing by HPE and the Cusfomer. To be eligible to purchase this service, the Customer must
be properly licensed fo use the revision of the software product that is current at the beginning
of the support agreement period; otherwise, an additional charge may be appiied to bring the
Customer into service eligibility.

The Customer must have rightfully acquired the license for any underlying firmware that will be
covered under these services.
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Customer responsibilities

If the Customer does not act upon the specified Customer responsibilities, Hewlett Packard
Enterprise or the Hewlett Packard Enterprise authorized service provider will, at HPE's discretion,
i) nct be obligated to deliver the services as described or if) perform such service at the
Customer’s expense at the prevailing time and materials rates.

The Customer must provide accurate and complete information in a timely manner as required
for Hewlett Packard Enterprise to perform the services.

Far the proactive services provided by HPE Proactive Care Service, the Customer will provide
HPE with the appropriate system manager contact information (name, email, and phone number)
for the primary person responsible for the operational viability of the HPE Proactive Care
covered infrastructure. The Customers system manager contact will be used as the primary
point of communication for initial service setup and general communications.

The call-to-repair time commitment is subject to the Customer providing immediate and
unrestricted access to the system, as requested by Hewlett Packard Enterprise. The call-fo-
repair time commitment does not apply when system access, including physical, remote
troubleshoating, and hardware diagnostic assessments, is delayed or denied. if the Customer
requests scheduled service, the ¢all-o-repair time peried begins at the agreed-upon
scheduled fime.

Upon Hewlett Packard Enterprise request, the Customer will be required to support HPEs
remote problem resclution efforts as well as proactive deliverables.

The Customer witk:
= Start self-tests and install and run other diagnostic tools and programs
s Install customer-installable firmware updates and patches

« Run data collection ‘scripts’ on behalf of Hewlett Packard Enterprise when they cannot be
initiated from Remaote Support Technology

« Pravide all information necessary for Hewlett Packard Enterprise to deliver timely and
professional remote support and to enable HPE to determine the level of support eligibility

= Perform other reasonable activities to help Hewlett Packard Enterprise identify or resolve
problems, as requested by HPE

The Customer is responsible for installing and configuring all supported devices and maintaining
the appropriate Remote Support Technology with a secure connection to Hewlett Packard
Enterprise. The Customer is responsible for providing all necessary resources in accordance
with the Remote Support Technology release notes in order to enable the delivery of the
service and options. The Customer must also provide any hardware required to host Remote
Support Technology. When an Remote Support solution is installed, the Customer must also
maintain the contact details configured in the version of Remote Support Technology that
HPE will use in respending to a device failure. To receive Proactive Care Service proactive
deliverables, the Customer must link their [HPE Passport to one or more valid Service
Agreements and enable Remote Support Technology data cellection as outlined at
hpe.com/services/proactivecarecentral.

The Customer should contact a local Hewlett Packard Enterprise representative for further
details on requirements, specifications, and exclusions. For scheduled calls, the Customer shall
promptly make the equipment available to HPE for remedial activities at the agreed-upon fime.

In cases where CSR parts or replacement products are shipped to resolve a problem, the Customer
is responsible for returning the defective part or product within a time period designated by
Hewlett Packard Enterprise. In the event that HPE does not receive the defective part or
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product within the designated time period or if the part or product is degaussed or otherwise
physically damaged upon receipt, the Customer will be required to pay the HPE list price for the
defective part or product, as determined by HPE.

In order for Hewlett Packard Enterprise to provide Collaborative Call Management, the
Customer must have an active support agreement with the software vendor that includes the
required service level and features that allow the Customer to place calls and receive support
from the vendor. If the vendor requires it, the Customer will take any steps necessary fo ensure
that HPE can submit calls on the Customer’s behaif. In addition, the Customer must provide
HPE with the appropriate information needed for HPE 1o initiate a service call with the software
vendor on behalf of the Customer. If the Customer does not meet these requirements, HPE will
not be able to fransfer calls to the vendor and assumes no responsibility for failure to do so.
HPE's obligations are limited to the placement of support calls only. Purchase of Coltaborative
Call Management does not assign the support agreement between the Customer and vendor
to HPE. The Customer remains respansible for the performance of their obligations under such
agreements, which include payment of all applicable fees, including any fees that may apply as
a resulf of logging calls with the vendor. HPE is not liable for the performance or non-performance
of third-party venders, their products, or their support services.

The Customer is respansible for installing, in a fimely manner, critical customer-installable
firmware updates, as well as CSR parts and replacement products delivered to the Customer.

The Customer is responsible for testing any preventative recommendations prior to implermnentation
into production to ensure and to confirm interoperability within their IT environment. Prior to
the implementation of any recommendations, the Customer shouid read and understand any
prerequisites, procedures, or requirements as specified in the supporting documentation of

the update.

The Customer will:

= Take responsibility for registering to use the Hewlett Packard Enterprise or third-party vendor’s
electronic facility in order to access knowledge databases and obtain product information; HPE
will provide registration information to the Customer as required; additionally, for certain products,
the Customer may be required to accept vendor-specific terms for use of the electronic facility

= Maintain up-tfo-date and correct contact information within the Hewlett Packard Enterprise or
third-party electronic facilities

» Retain and provide to Hewlett Packard Enterprise upon request all original software licenses,
license agreements, license keys, and subscription service registration information, as
applicable for this service

= Take responsibility for acting upon any hardcopy or email notification the Customer may
receive in order to download the software update or to request the new software update
on media, where this option is available

* Use all software products in accordance with current Hewlett Packard Enterprise software
licensing ferms correspending to the Customer’s prerequisite underlying software license,
or in accordance with the current licensing terms of the third-party software manufacturer,
if applicable, including any additional software licensing terms that may accompany such
software updates provided under this service

If required by Hewlett Packard Enterprise, the Customer or Hewlett Packard Enterprise
authorized representative must activate the hardware product to be supported within

10 days of purchase of this service, using the registration instructions within the packaged
support services documentation or the email document provided by HPE, or as otherwise
directed by HPE. In the event that a covered product changes location, activation and registration
{or proper adjustment fo existing HPE registration) Is to occur within 10 days of the change.
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The Cusfomer is responsible for the security of the Customer’s proprietary and confidential
information. The Customer is responsible for properly sanitizing or removing data from products
that may be replaced and returned fo Hewlett Packard Enterprise as part of the repair process
to ensure the safeguarding of the Customer’s data, More information on Customer responsibilities,
including those outlined in the HPE Media Sanitization Policy and Media Handling Policy for
Healthcare Customers, can be found at hpe.com/mediahandling.

If the Customer chooses to retain repair parts covered under the defective media retention
andfor comprehensive defective material refention service feature options, it is the Customer's
responsibility fo:

= Retain covered data retenfive components that are replaced during support delivery by
Hewlett Packard Enterprise

« Ensure that any Customer sensitive data on the refained covered dafa retentive compenent is
destroyed or remains secure

= Have an authorized representative present to retain the defective data retentive component,
accept the replacement component, provide Hewlett Packard Enterprise with identification
information such as the serial number for each data retentive component retained hereunder,
and, upon HPE request, execute a document provided by Hewlett Packard Enterprise
acknowledging the retention of the data retentive cormponent

» Destroy the retained data retentive component and/or ensure that is not put info use again

« Dispose of all retained data refentive components in compliance with applicable
environmental laws and regulations

For data retentive components supplied by Hewlett Packard Enterprise to the Customer

as loaner, rental, or lease products, the Customer will promptly return the replacement
components at the expiration or termination of support with HPE. The Customer will be
solely responsible for removing all sensitive data before returning any such leaned, rented,
or leased components or products to HPE, and HPE shall not be responsible for maintaining
the confidentiality or privacy of any sensitive data that remains on such components.

General provisions/Other exclusions

Hewlett Packard Enterprise will acknowledge a call by logging a case, communicating the case
ID 1o the Customer, and confirming the Customer's incident severity and time requirements
for the start of remedial action. Note: For events received via HPE electronic remote support
salutions, HPE is required to contact the Custfomer, determine the incident severity with the
Customer, and arrange access to the system before the hardware cali-fo-repair time or
hardware onsite response time period can start.

Onsite hardware support response times and call-to-repair fime commitments, as well as
software support remote response times, may differ depending on incident severity. The
Customer deiermines the incident severity level.
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Incident severity levels are defined as follows:

Table 7. Incident severity levels

= —

Severity 1 Critical Down Far example, the production envircnment is down;
a production system or production application is
down or at severe risk; data corruption, loss, or risk
has occurred; husiness is severely affected; there
are safety issues.

Severity 2 Crifically Degraded For example, the production environment is severely
impaired; a production system or preduction
application has been interrupted or cornpromised;
there is risk of reoccurrence; there is significant
impact on the business.

Severity 3 Normal For example, a non-production system (e.q, test
system) is down cor degraded:; a production system
or production application has been degraded with
a workaround in place; noncritical functionality has
been lost; there is limited impact on the business.

Severity 4 Low There is no business or user impact.

Ordering information

All units and options with individually sold support services must be ordered with the same
service level as the product or enclosure that they are installed in, if that service level is
available on those units.

HPE Proactive Care is not designed fo be purchased on software-only configurations due to
the integrated nature of the service deliverables. Thus, the software and hardware should be
purchased with the same HPE Proactive Care service level,

Local availability: The Customer may order support from Hewlett Packard Enterprise’s current
support offerings. Some offerings, features, and coverage (and related products) may not be
available in all countries or areas.

To order the service with the comprehensive defective material retention service feature, the
defective media retention service feature must also be ordered.

To obtain further information or to order HPE Proactive Care Service, contact a local Hewlett
Packard Enterprise sales representative or authorized Hewlett Packard Enterprise reseller and
reference the following product numbers (x denctes the service length in years; options are
3,4, or 5 years).
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Table 8. HPE Proactive Care configurable/flexible packages
support services

H1K90AX HPE Proactive Care NBD SVC
HIKS1Ax HPE Proactive Care NBD wDMR SVC
HIK92Ax HPE Proactive Care 247 SVC
HIK93Ax HPE Proactive Care 247 wDMR SVC
HIK94AX HPE Proactive Care CTR SVC
HIKS5Ax HPE Proactive Care CTR wDMR SVC

Table 9. HPE Proactive Care Contractual services

HIK$DAC HPE Proactive Care NBD SVC
HIK91AC HPE Preaciive Care NBD wDMR SVC
HIK92AC HPE Proactive Care 24x7 SYC
HIK?3AC HPE Proactive Care 24x7 wDMR SVC
HIK94AC HPE Proactive Care CTR SVC
HIKS5AC HPE Preactive Care CTR wDMR SVC

For the complete list of HPE Proactive Care non-configurable/fixed packaged support services,
please contact your local Hewlett Packard Enterprise sales representative or Hewlett Packard
Enterprise reseller.

For more information

For more information on HPE Proactive Care Service or other support services, contact any of
our worldwide sales offices or visit the following website:

hpe.com/services/support
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Introduction DCIG is pleased to present this fresh snapshot of the dynamic all-flash array (AFA} market-
place. This marketplacs is dynamic both In terms of product evolution and in the rato of
gli-flash array adoption. Many businesses are realizing that the time has coma to run all of
their application workloads on flash. The DCIG 2015-16 All-Rash Array Buyer's Guide wil
help those businesses accelerate the alf-flash array selection process.

We began covering this nascent storage array category in 2012. At that time, storage appli-
ances that permanently store data on flash memory were commonly being referred to as
sither flash memoary storage arrays or as all-flash arrays. In the time since the publication

of the DCIG 2014-15 Flash Memory Storage Array Buysr's Guide, the storage Industry has
embraced the term all-flash array. For that reason this refresh of the buyer's guide is being
called the DCIG 2015-16 All-Flash Array Buyer’s Guide,

Mare than terminology has changed over the last sighteen (18) months. The fresh data
DCIG compiied on forty-eight {48) amays from eighteen (18) storage vendors shows that
éll-flash array vendors have substantially reduced the barriers to all-flash array adoption.

Consider the following facts drawn from comparing the 2014-15 and the 2015-16 dats:

* Flash capacily is up 2x to 4x. Comparad with the amays in the 2014-15 edition, the average
raw flash memory capacity nearly quadrupled from 117 TB to 445 TB. Median and
maximurm raw flash memory capacities mare than doubled to 88 TB and 3.9 PB per array.
Effective capacity after deduplication and compression is a muitiple of these numbers.

Flash densfly is up 50%. Average raw storage density rose 50%, from 14 TB/U to 21.5
TBAJ. Median density is now 19.2 TB/U. Maximum density is 51 TB/U of high perfor-
mance flash memory. Effective storage density (after deduplication and/or compression)
is & multiple of these numbers. This combination of all-flash perfarmance and high
storage density means that an AFA can meet performance and capacity requirements in
1/10th the space of legacy storage systems.

Entry prices are down 50% to less than $25,000. The entry point list price Is kess than
half what it was in 2014, Several all-flash arrays now carry a starting list prics of less than
$25,000, placing all-flash performance within the reach of many more businesses.

= Majority of shipping configurations are under $250,000 fist price. Ameng vendors that
reported the list price of a typical configuration as ordered by customers, thres (3) report
a list price under $100,000; three (3) between $100,000 and $150,000; and fourteen (14)
between $150,000 and $250,000.

Although $/GB is probably the least favorable way of evaluating flash memory costs, itis a
retric familiar to many storage purchasers. Muitiple vendors now claim a cost per GB—after
deduplication and compression—of $2 or less. This compares favorably with traditional 15K
hard disk drives (HDD) costs, though still a multiple of the cost for NL-SAS HDDs.

This Buyer's Guide includes data sheets for 28 arrays from 18 storage vendors. These 28
arrays represent the highest scoring array from each product series. Vendars with products
Included in this guide are AMI, Deli, EMC, Fujitsu, Hitachi Data Systemns, HP, Huawei, IBM,
iXsystems, Kaminario, NetApp, Nimbus Data, Oracle, Pure Storage, SolidFire, Tegile, Violin
Memory and X-IO Technologies.

Licansed to Hewlati-Packerd Corparation with mnifmited and unrastricted distribotion rights.
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Introduction (continued)

The first wave of all-flash arrays had fimited capacity and limited data services. As a result,
early adopters used these appliances to address specific storage-related pain points:

+ Increasing the performance of business-critical database appilications and enabling
real-time applications (through ultra-low latency)

« Enabling successful and cost-affective virtual desktop deployments {ability to handle
boot storms, high deduplication ratios make the cost per desktop reasonable)

» Solving virtual server application performance issues {ability to handle highly random ¥O)

While these early drivers will continue to be important, we believe that a broad set of
features will be important to the next wave of all-flash array purchasers including:

+ Ability to manage multiple tiers of storage performance and endurance

» Comprehensive data services (thin provisioning, snapshots, replication,
deduplication, compression)

+ Ease of integration into existing date center environments
= Integration with key enterprise applications

= Granular perforrmance monitoring

* Non-disruptive upgrades

» Provisioning automation

= Quality of service (QoS)

= Scalable capacity

= Storage density per rack unit

Unified management and/or open management interfaces
{SMI-3, OpenStack Cinder, etc}

This Buyer's Guide evaluates products on the comprehensive set of features expected of
an enterprise storage array rather than expectations for a niche high-performance storage
appliance. Soma of the arrays in this guide intenticnally eschew enterprise data services
in order to attain the lowest possible IO latencies. This lack of data services lowered their
rankings in this Buyer's Guide. Consequently, snterprises focused on getting the abso-
fute maximum performance from their critical database applications may find that a lower
ranked array is a better fit than some of the higher ranked arrays.

The Value This DCIG Buyer’s Guide Creates for Buyers

This introduction to the current state of the all-flash array market is only the tip of the
joebarg. Like all prior DCIG Buyer's Guides, the DCIG 2015-16 All-Flash Array Buyer's
Guide does the heavy lifting for organizations as they lock to purchase an ali-flash array by:

= Providing a succinct analysis of the AFA marketplace

* Delineating and normalizing array features, whether or not they are supported
and where appropriate how they are implermented

Licensad to Hawlett-Packard Corporation with anlimited and unrestricted distribotion rights.
@ 2015 DCIG, LLC. All rights reserved. 2
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Introduction icontinued)

* Weighting these features according to what end users consider
most important In a primary storage amray

» Ranking each rmodel {or series)

* Creating a standardized one-page data sheet for each model {or series)

The end result is that the DCIG 2015-16 All-Flash Array Buyer's Guide drives time and cost
out of the product selection process by enabling prospective buyers to do “at-a-glance”
comparisons between many different arrays. By identifying a short list of products that mest
their specific needs, prospective purchasers can focus thelr product evaluation energies on
those selected arrays and move rmore quickly to the competitive bid process.

Note that this Buyer's Guide is not intended to be a substitute for bringing individual models
In-house for testing. That function should still be done, if possible, since every array will
perform differently under different application workloads and data center environments. We
heps you find that this Buyer's Guide meets its intended purposs in your environment.

Chuck and Ken

Licensod to Hewlett-Packard Corporatien with unlimited and unrastricted dstributien rights.
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Executive The marketplace for all-flash arrays is both rapidly growing and highly competitive. Many

summ ary changes have taken place in the al-flash array marketplace in the 18 months since the
release of the DCIG 2014-15 Flash Memory Storage Array Buyer's Guide in March of 2014.
We have witnessed substantial increases in capacity, storage density and performance. Over
this same period, AFA's have established a track record of dramatic application acceleration
and proven reliability.

All-Flash Arrays Now Replacing Traditional Enterprise Arrays

in Mainstream Businesses

Whian we prepared the previous edition of this Buyer's Guide, multiple vendors indicated that
prospective customers were looking to move to an all-flash envirenment for their critical busi-
ness applications. These same vendors report that enterprises are now looking to use flash
memory not just for critical applications, but for alf active workloads in the data center. In a
recent study' by 451 Research, 22% of respondents have already implemented an all-flash
array. Of those, 57% were using the amay to speed up multiple applications and 26% had
fully replaced legacy arrays.

The return on Investment (RO) of using flash for all active worklioads already made sense in
2014, Subsequent improvements in all-flash performance and costs make the ROl of moving
to all-flash storage compelfing. As a result, enterprises will increasingly replace primary enter-
prise storage systems with all-flash arrays.

Enterprises wanting to change storage vendors will discover a robust and competitive
marketplace. Multiple vendors have created new storage architectures designed from the
ground up for flash memory and have created new expectations around ease-of-use and
analytics-based proactive support.

Enterprises that are generally happy with their current storage vendor and storage system
(performance issues aside) are likely to find an all-flash version of the storage system is
available. Such businesses can reafize some or all of the benefits of an AFA without the risk
associated with migrating to a new storage architscturs, and without having to re-implement
data protection strategies.

A Systemic Opportunity to Speed Up the Business

The purchase of an ali-flash array will ba most easily justified —and have the greatest benefit—
in businesses that think this through as a systeric data center and business opportunity.
Many who do so will discover that “flash is free.” That is, the return on investment within the
IT budget is rapid, and the business impact of accelerating all enterprise applications is the
speeding up of the entire business. As Eric Pearson, the CIO of InterContinental Hotels Group
was quoted in Pat Gelsinger's VMworld 2015 keynote, “It's no longer the big beating the
small. It's the fast beating the slow.”2

Producing More, Spending Less
Every technology purchase must fulfill at least one of two objectives; it must enable the busi-
ness to produce more, or it must reduce the cost of production. An AFA can fulfil both of

1. Ceulter, Marco, “Flash Storage Outlnc!:” Proc. of Flash Memory Summit 2015, Santa Clara, CA. Flash Memory Summit, 12
Aug. 2ME. Web. 28 fug. 2015. <http:/fMmavweflashmemorysummit.con, Englsi/Collaterals/Proceedings/2015/20160812_
£2030_Coulter.pdf>.

2. Par Geisinger on Stage at . Aworld 2015, 15:50, YouTube. YouTube, 01 Sapt. 2015. <httpsi/iwwnwvyoutube.compwatch fv=UgsF
OOMObZA&list=PLeFICm". DgévtaBAcUBBN ILhXZn0mVCT &6 =3
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Executive Summary (continuad)

these business objectives simultaneously, Early AFA adopters have discaversd multiple ways
to leverage the AFA investment to produce more and spend less.

Impact #1: Accelerates Applications

Flash-based storage systems typically create a sevan-fold improvemnent in application
performance, This acceleration saves money across the business. For example, the instalia-
tion of an AFA at one growing business was directly attributed with avoiding the need to hire
betwesn 10 and 40 additional smployess. Flash storage enabled the company to grow thelr
business without growing their head count 2

Impact #2: Enables New Revenue Opportunities through

Real-time Applications

Flash memory enables real-time applications by eliminating storage latency. For example,
eliminating disk-related latency has proven to be a key enabler for individualizing recom-
mendations and tailering content in online shapping experiences, lsading to increased
sales opportunities.

Impact #3: Creates Significant Savings in the Overall Data Center Budget
A flash-storage-enabled rethinking of the data center can generally achieve hard cost
savings of over 30% in data center hardware and software, and realize an ROI of less than
11 months.* Some businesses have found that the total cost of tha AFA was lower than the
maintenance cost of the former SAN.

Impact #4: Multiplles Existing Data Center Capacity

Storage s traditionally one of the largest consumers of data certter capacity. AFA's can
achieve a 10x reduction in storage footprint. An AFA generally also enables a higher lavel
of server consolidation; reducing server footprint as well. The resulting opportunity to
consolidate data centers is real; eliminating curent operating expenses and/or avoiding
the expense and time lag assoclated with adding ancther data center,

Impact #5: Dramatically Reduces Storage Management Overhead,
Increases IT Responsiveness

IT leaders tell us that all-flash arrays dramatically reduce the time IT staff spend managing
storage. The performance of flash memory means tess time is required for planning around
the storage impact of adding another workioad to the data center. Improved managemant
interfaces and automation capabilities means less time is required for day-to-day manage-
ment. As a result, the IT department is enabied io be more responsive to the business.

Impact #6: Eliminates Time and Stress of Diagnosing, Mitigating and
Documenting Performance Problems

Many businesses start looking at AFA's because of poor application performarice. AFA
implementers tell us that they no longer have to spend time diagnosing and mitigating
application performance Issues; or explaining those issues to the rast of the business and
to unhappy customers. These time and stress reductions ripple through the business: from
customer support, 1o IT staff and business managers.

3. Foyar, David. "Case Stur. 2 The Hunting of 1'ie RARC. hutp:/Avikibon crg: akifviCase_Study:_The_Hunting_oi_the_RARC

- dicgenon, Ken. 1B Vabic' -tes Systemic Data Centar Savngs Enabled b Fiash Memory” hitp:/ww . +.dcig.comy2013/04/
ibm-validztes-+ votemic-o. na-cantarsavings-enable d-y-flash-memory.ht i,

Licenaad to Hewlatt-Packard Corporation with uslimitsd and unrestrictad fstributisn righte,
#2016 DCIG, LLG. All rights resarved. 5

O




DCIG
2015-16 ALL-FLASH ARRAY BUYER'S GUIDE

A Comparisan of Afl-Flash Arrajs froim Entrprise Storags Pro vr‘uar.

Executive Summary (continued)

Impact #7: Increases Software Developer Productivity

Mary corporate software developers test thelr software against old and/or partial data using
dedicated non-production storage systems. The zerc-space clone capabilities of AFAs
combined with AFA performance headroom enables developers to perform software testing
agalnat a full clone of the current data. Using the AFA makes testing better and faster, accel-
erating the path to successful software releases. It aiso enables the business to eliminate the
non-production storage systems.

The Role of this Buyer’s Guide

Far all the reasons listed above, many businesses are considering ali-flash arrays for their
data centers. The DCIG 2015-16 All-Flash Array Buyer's Guide is pragnant with fresh
information that will accelerate the research process for those businesses and increase their
confidencs in the results of that research.

As prior Buyer's Guides have done, this Buyer's Guide puts at the fingertips of organizations
a comprehensive list of all-flash arrays and standardized data sheets that can assist them in
this important buying decision. The use of this DCIG Buyer's Guide will enable an organiza-
tion to formulate an exact opinion on features that are maost important to them, then gener-
ate a short list of products to do further research and/or acauire.

This DCIG 2015-16 All-flash Array Buyer's Guide accomplishes the following objectives:
« Collects and standardizes data about the features of available AFA models
= Provides an objective, third party evaluation of features from an end user's viswpoint

= Provides insight into the current state of the marketplace and product features that
may warrant particular attention

Scores and ranks the features on each model based upon the criteria that matter
most to end users so they can quickly know which models are the most appropriate
for them to use and under what conditions

-

Provides standardized data sheets for 28 all-flash arrays from 18 differsnt storage
providers so end users can do quick comparisons of 98 features that are supported
or not supported on each modet

« (ives any organization the ability to request competitive bids from different storage
providers that are apples-to-apples comparisons

Lii d to Hawhk ackard Corperation with unlimited asd unrestricted distribution rights.
@ 2015 DCIG, LLC. Al rights reserved. [
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How to Use this Buyer’s Guide

In determining how to best use the information contained

in this DGIG Buyer's Guide, it is important to note that it is
intended to help organizations in their purchase of an all-flash
array by significantly reducing the tims they must invest in
researching product features and capabitities. The purpose
of this Buyer's Guide Is NOT to tell users exactly which
al-flash array to purchase. Rather, it is to help guide them

in coming up with a list of competitive products that have
comparable features that may mest their specific needs.

It is also important for users to note that just because a prod-
uct scored the highest in a particular category or is ranked

a certain way does not automatically mean that it is the

right product for thelr crganization, If anything, because of
the scope of all-flash array models evaluated and analyzed,
higher ranked models may have features that are too robust
for the needs of an individual department or organization.

However, this Buyer's Guide does give users some senseg of
how each array compares to others classified as “all-flash
arrays,” as well as offering additional insight into what prod-
uct offerings are available on the market.

DCIG recommends that you use this DCIG 2015-16 All-Fiash
Array Buyer's Guide in the following six (6) ways:

1. Eliminate the painstaking research associated with
coming up with a short list of all-flash arrays that
mest their needs. This Buyer's Guide contains data
sheets for 28 different models from sighteen (18)
different providers. Each amay is scored and then ranked
as Recommencded, Excellent, Good or Basic based
upon its score. On each array, more than 100 different
features were evaluated, weighted, scored and then
ranked. All an organization has to do is look at the
rankings and featurss of each product in order to come
up with a short list of products for consideration.

2. Identify comparable apples-to-apples ali-flash
arrays from different storage providers. In today’s
crowded storage market, it behooves arganizations to
get competitive bids from muftiple storage providers.
After all, when they compete, you win! But that tactic
only works well when organizations know that they are
receiving competitive bids on products that are roughly
comparable. Using this DCIG 2015-16 All-Flash Array
Buyer’s Guide, organizations can do a better job of
accomplishing that objective.

Licanssd to Hewlett-Packand Gorporation with anlimited and unrestricted dstribution rights.
& 2015 DCIG, LLC. All riqhts reserved.
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3. Separate the appies from the oranges. Just as

8.

important as daing apples-to-apples comparisons

Is identifying when an orange is thrown into the mix.
Sometimes it is very difficult for an organization to
know if it is truly getting a good deal when bids come
in from multiple storage providers that include different
models. Now organizations can refer o the rankings
of each all-flash array in this guide so they know

when they are getting a good deal, a great deal or
just an adegquate one.

. Gain perspective on how models from less well

known storage providers compare against estab-
fished and better known brands.. Anyone involved
with storage at all has at least heard of Dell, HP and
other well-known storage vendors. This creates a
cartaln built-in level of comfort when buying products
from these companies and a comesponding built-in
resistance to buying products from companies that
are perceived as unknown quantities.

This Buyer's Guide helps fo remove some of that
apprehension about buying from a less well known
provider or even a less well known model from an
established provider. Using this Buyer's Guide, organiza-
tions can see how these models from lesser known
companies as well as lesser known modsls from
established providers stack up.

. Take advantage of normalized storage terminology.

Every computing industry has a prociivity to adopt
acronyms and jargon that is specific to its lexicon, but
the data storage industry seems to go out of its way to
not only use unfamiliar terms but refer to the same
technology in different ways. This Buyer's Guide sifts
through the acronyms and storage jargon and terms
and normalizes them. This minirnizes or even eliminates
the need for users to try to understand all of the
industry terminology.

Do side-by-side comparisons. The product data shests
avallable from the different storage providers are rarely
laid out in the same way or contain the same information.
Some storage providers even have data shest formats
that vary from model to model within their own product
portfolio. This Buyer's Guide tackies the problem by
creating a standard, easy to read data sheet for each
all-flash array. In this way, product data shests for
individual products can be printed out, laid down side by
side and then quickly compared.
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Disclosures

Over the last few years the general trend in the US has been for
both large and boutique analyst firms to receive some or all of
their revenue from storage providers. DCIG is no different in this
respect as it also receives payment for the differert services it
performs for storage providers. The senvices that DCIG provides
include blogging, customer validations, product reviews, execu-
tive white papers, full length white papers and special reports.
For more information on DCIG, visit www.dcig.com,

in the intereat of being fully transparent, a number of the stor-
age providers included in this DCIG 2015-16 All-Flash Array
Buyer's Giide are, or have bean, DCIG clients. This Is not to
imply that they were given preferential treatment in the Buyer's
Guide. All it meant was that DCIG was aware that they offered
arrays that might qualify for inclusion in this Buyer's Guide and
that DCIG had more initial knowledge of their amays.

In that vein, there are a number of important facts to keep
in mind when considering the information contained in this
Buyer's Guide and its merit.

* No storage provider paid DCIG any fee to develop
this Buyer's Guide.

» DCIG did not guarartee any storage provider that
its array(s) would ba included in this Buyer's Guide.

= DCIG did not imply or guarantes that a specific array
model would receive a good ranking in this Buyer's
Guide ahead of time.

= All rasearch was based upon publicly available irnforma-
tion, information provided by the storage provider and
the expertise of those evaluating the information.

« Because of the number of features analyzed and how
each of these features were weighted, there was no way
for DCIG to predict at the outset how individual array
models would end up ranking.

DCIG would like to emphasize that no storage provider was
privy to how DCIG did the ranking of the amrays. In every
case the storage providers only found out the rankings of
lts array model(s) after the analysis was complete.

Inclusion and Exclusion Criteria

The inclusion and exclusion of specific array models in this
Buyer's Guide is based on the follow criteria:

Licansed 1o Hewlett-Packard Corporation with anlimited and

rights.
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* Available as a rack-mountable appliance.

» Must be marketed as an ali-flash array (AFA). The best
avidence of meeting this criterion is the existence of a
specific all-flash SKU.

= Must use flash memory as primary storage. not merely
as an extended cache.

* May permit storage expansion with disk sheives that
contain HDDs or the virtualization of external disk-based
arrays —essentially corverting the all-fiash array into
a hybrid storage array.

¢ Must support one or more of the following storage
networking protocols: ISCS!, Fiore Channel, InfiniBand, NFS.

s There must be sufficiant information available to DCIG to
make meaningful decisions. DCIG makes a good faith
effort to reach out and obtain information from as many
storage providers as possible. However, products may
be excluded because of a lack of sufficient reliable data.

« Must be formally announced and/or generally available
for purchase as of June 18, 2015. A cut-off date had
to be put in place or this Buyer’s Guide would naver
be pubiished.

Uttimately, it is the professional judgment of the analysts
working on each DCIG Buyer's Guide whether or not &
particutar model meets the inclusion crilefia.

The 8-Step Process Used to Score and
Rank the Arrays

To score and rank each array model, DCIG went through
an eight (8) step process o come to the most cbjective
conclusion possible.

1. DCIG fisted out all of the features available on all-flash
arrays. Prior to selecting the features that were included
in the final evaluation in tha Buyer's Guide, DCIG went
through and quantified what features all-flash arrays
possessed, As part of this process, DCIG “normalized”
the list of available features such that a common name
for each feature was established.

2. DCIG established which features would be included in
the Buyer's Guide and which ones would not. One of
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the goals of this Buyer's Guide was to try to only
include features that could be objectively and authorita-
tively analyzed.

For example, “Raw Flash Capacity per Appliance {(Max)”
was evaluated as a feature instead of “Useable Storage
Capacily.” While useable storage capacity is what users
uitimately care about, a consistent objective answer
cannot be arrved at as most aays offer multiple RAID
optlons and differences in data compression and
dedupfication by type of data yield site-specific useable
or effective storage capacity. Therefore, “Raw Flash
Capacity per Appliance (Max)* was selected as the
feature to be evaluated since an objective answer could
be ascertained and supported.

3. The features were broken down into four general
categories. The features included In this Buyer's Guide
broke down into a total of four broad categories that
are reflected on each all-flash array data shest. These
categories include Management & Software,
Virtualization, Hardware and Support.

4. Each fesiure had a weighting associated with it. The
walghting of each featurs was done by a team of DCIG
ressarch analysts. The weightings were used fo reflect if
afeature was supported and potentially how valuable

the feature is to an end-user compared to other options.

5. DCIG completed a survey for each vendor’s product(s)
and then sent the survey(s) to each vendor for verifica-
tion. Each vendor was invited to review thair data and
respond with any corractions or edits to the DCIG-
completed survey(s).

6. Afl the features were scored based on the data
captured In the surveys. Scoring was finalized after
the updates received from vendors had been entered
into the survey system.

7. All vendors were given the opportunity to review their
data sheets shortly before the Buyer's Guide was
published. To ensure the information presented in
this Buyer’s Guide is as complete and up-to-date as
possible, DCIG provided each vendor the opportunity
to review a copy or copies of thelr filed-out surveys
and the data sheets that appear in this Buyer's Guide
without the rankings on them. In this way they had the
opportunity to validate the information and comrect it
before it was publicly released.

Licansad to Hewdstt-Packard Corporatian with enlimited and unrasirictod dstriutien rights.
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8. The armays were ranked using siandard scoring
techniques. One of the goals of this Buyer's Gulde is to
establish clear lines of differertiation with conclusions
that are arrived at objectively. To accomplish this goal,
the mean or average score for each classification was
first determined and then the standard deviation.

Using the mean of the scores from all of the arrays from
which the standard deviation was calculated, DCIG
developed a ranking for each amray model based upon
the following in each classification:

= Those models that were .5 or greater standard deviations
below the mean were given the rank of Basic.

* Those models that were .5+ standard deviations
above or below the mean were ranked as Good.

» Those models that were .5 - 1.5 standard deviations
abhove the mean were ranked as Excelflent.

* Those models that were 1.5 or greater standard
deviations above the mean were ranked as
Recommended.

* The model(s) with the highest score in each category
were given the designation of Best-in-Class.

It is for this reason that in each category the number
of models that achieved a certain ranking varied.

DCIG Comments and Thoughts

Flash memory Is transforming data center performance
and econormics. There are many possible paths to this
flash-enabled transformation, including server-side flash
cache, hyper-converged infrastructure, software-defined
storage, hybrid storage arrays and all-flash arrays. AFA’s
are appealing because they are high-performance, space-
efficient, direct replacements for legacy SANSs,

AFA's Evaluated for General Purpose Enterprise
Storage Requirements, Not Lowest Laiency

Many pacple will be surprised to find some of the cumrent
market leading AFA’s in the Basic group. The best explana-
tion for this result may be that these products ars focused on
the neads of early adopters and use cases where ultra-low
performance for high-value appfications matters more than
broad general purpose enterprise storage features. Because
DCIG belleves mainstream organizations are ready for AFA's
1o replace their legacy primary storage arrays, this Buyer's

i
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Guide avaluates arrays on the breadth of features required of
an organization’s primary storage array.

While not apologizing for our focus on the AFA as the
next-generation primary storage array, we recognize that
other use cases are certainly valid. For example, even
maingtream businesses may decide that achieving the
absolute lowsst latencies possible trumps a comprehen-
sive feature set for business-critical database applications
and real-time applications. Storage purchasers evaluating
arrays for such use cases may find the feature data shown
on the data sheets is more important to them than the
rankings DCIG assigned.

Another explanation for these results is that some vendors
did not respond to our requests for edditional product infor-
metion. As a result, our analysts were fimited to data provided
on the vendors' web sites or analysis the vendors had previ-
ously sponsored. DCIG's standard procadure is to only mark
a feature as supported if our analysts find documentation
indicating the feature is supported, or if we have firsthand
knowledge that the feature is supported. That is why the
legend on the data sheets interprets an “%" as “Unsupported/
Uridetermined.” In cases where the vendor did not provide
any feedback, that fact is clearty indicated on the data sheet.

Some arrays covered in the 2014-15 edition of the
Buyer's Guide are not included in this fresh snapshot
of the AFA marketplace. Many arrays were replaced

by newer modets. To the best of our knowledge Astute
Networks and IceWEB exited the AFA market. Avere
Systems markets the FXT as an edge filar rather than
AFA's. GreenBytes and Skyera were acquired and have
yet to re-emerge as available products, and Whiptail
products were discontinued by Cisco.

Wae had identified a number of other arrays for possible
inclusion, but were not able to collect enough information
about the arays to include them, and the vendors did not
respond to our requests for more information.

Best Practice Includes Reviewing

All Performance Resources End-to-End

The performance resources of a data center are GPU,
DRAM, network bandwidth and storage VO. All actual
application work occurs in the CPU of a server. The other
performance resources are there to feed data to the CPU
for processing, and then present or store the results of that
processing. In a performance-optimized data center, CPU

Licensed to Bawlatt-Packard Corporation with snlimited and unrestricted distribution rights.
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utilization routinely approaches 100%. Therefore, an AFA
will not noticeably improve performance on a server that is
already near 100% CPU utilization.

Getting the maximum performance benefit from an AFA
may require more ar faster network connections to appfica-
tion servers and/or the storage system, more server DRAM,
adjusting cache sizes and adjusting other server and
network configuration detalls, Therefore, it is important to
review end-to-end performance from CPU to storage and
eliminate any bottlenecks.

Some of these bottlenecks may go undetected until after
an AFA is deployed. A proof of concept implementation in
an organization's own data center provides an opportunity
to uncover these bottlenecks and to validate how well a
product implements the features that are important to a
particular business. The performance monitoring utilitles
included with some AFA's ease this end-to-end review by
showing how much latency is attributable to the server, the
network and the storage system.

All-Flash Arrays Accelerate Random /O,

Not Sequential /O

Any business running typical enterprise applications wil
benefit from replacing legacy HDD-based storage with

an AFA. However, data centers with mostly sequential /O
will probably see fittle parformance benefit from an AFA,
Traditional arrays and HDDs hardle sequential /O very
well. Random I/Q is where AFA's shine.

Array Series vs. Individual Models

As noted in the introduction, this Buyer’s Guide includes
data sheets for 28 arrays from 18 storage vendors. These 28
arrays represent the highest scoring array from each product
series. For example, HP produces 4 AFA arrays in the HP
3PAR StoreServ 7000c Series, including the 7200c, 7440c,
7450 and 7450¢. Consolidating the data onto a single HP
3PAR StoreServ 7000c Serles data shest simplifies the
Buyer's Guide and provides the most value to fts users.

The statistics shown below are based on all 48 individual array
models. Those models are listed In Appendix B, along with
contact information for each vendor. Each of the 48 models
has its own entry in the interactive edition of this Buyer’s Guide
to facilitate direct modeHo-model comparisons. Data listed in
the 2014-15 column of the charts is from the DCIG 2074-15
FAash Memory Storage Array Buyer's Guide.
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The Barriers to AFA Adoption

Substantially Reduced

As noted in the Introduction, AFA vendors have substan-
tially reduced the barriers to AFA's replacing legacy amays.
Flash capacity is up 2x to 4x, now averaging 445 TB and
maxing out at just under 4 PB. Flash density is up 50% to
an average of 21.5 TB/U and a maximum of greatar than
50TB/U. Among vendors that provided list price data, entry
prices are down 50% to less than $25,000, and the major-
ity of shipping configurations are under $250,000 list price.

Automated Storage Provisioning

Data center automation is an area of growing emphasis for
many organizations because it facilitates sfficiant manage-
ment of data centar infrastructures and enables a more
agile response from IT to changing business requirements.
Automation is a key enabler of the shift toward an [TaaS
(Information Technology as a Service) model. Ultimately,
automation means more staff time can be spent addressing
business requirements rather than managing routine tasks.

Organizations can implement automation in thelr environ-
ment through management interfaces that are scriptable,
poficy and/or template based and with API support for
integration intc 3rd party management tools. Vendors have
clearly embraced this trend, with nearly all supporting at
least one method for automated storage provisioning.

Aurlomated Storage Provisloning and Reclamation

2014-15 2015-16  Increase

Exposes APIs for use by 3rd
party automation tools 45% Ch 4%

Automated Storage Reclamation  56% 87% 31%

Policy-based storage selaction 0% 78% 48%

Stordge templates o include
SLA/G0S requiraments B % 3%

Provisionny via server groups 2
hnked {0 storage templates 3% 5% =
Automated Storage Tiering

Automated storage tlering is essential in hybrid storage arrays,
but can also be useful in an AFA by enabling the AFA to take
advantage of different types of flash memeory and/or by tiering
infrequently used data to HDD or cloud-based storage.

Licensed to Hewlett-Packard Corporation with enlimited and unrastricted distribatfon rights.
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Today flash memory is differentiated by latency and endur-
ance characteristics, Flash memory latency tiers (lowest to
highest) include NVDIMMSs, PCle/NVMe, SAS and SATA.
Endurance is measured in warantied full drive writes per
day (DWPD), and ranges from less than 1 DWPD to more
than 30 DWPD. Generally speaking, the lower the latency
and the higher the endurances, the higher the $/GB.

Automated Storage Tlering
201415  2015-16  Increase
Dynamic 28% 39% 11%
Scheduled 10% 0% 20%

Cloud Storage Imiegration

201415  2015-16  Increase
Migrate Data to Cloud 28% 43% 18%
Opem 10% 35% 25%
Amazen 53 23% 20% 3%
Azure 3% 10% %
Proprietary % 2% -6%

Data Efficlency

Data efficiency features such as in-line deduplication and
compression multiply the effective capacity and density of
an AFA and drive down the cost of the storage system.
These features are now supported by a majority of AFA
arrays. Thin provisioning complements these data efficiency
techniques, and is now nearly universal.

Vendors with arrays offering both deduplication and compres-
sion clalm typical data reduction ratios of 3:1 to 5:1. Ssveral
vendors offer fres tools that estimate the data efficiency results
that a particular organization can expect to achieve.

Data Efficiency Features
20t4-15 2015-16  Increase
In-lind Deduplication 33% 63% 0%
In-line Campression 38% 55% 15%
Thin Provisionirig 0% 94% 4%

"
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Encryption

Encryption of data is of growing importance to enterprises.
Ih some Industries, such as healthcare and financial institu-
tions, encryption is a matter of regulatory compliance.
Other businesses seek data encryption as a way of reduc-
ing the risk of accidental disclosure of sensitive customer
information. The majority of AFA's now support encryption
through array-based enctyption {46%), the use of self-
encrypting drives (639%j), or both techniques.

Flash Optimization

Like all types of storage media, flash memory has both
strengths and weaknesses. Flash memory’s strengths
include low latency and low power reguirements, but
weaknesses like low write endurance were initially a cause
for skepticism about its use in enterprise storage systems.
Storage vendors have successfully addressad flash
memory’s weaknesses through a variety of techniques,
and many vendors now offer warranties of 5 years or more
on flash media in the arrays.

Flash-speciflc optimization techniques vary by vendor. Wear
leveling is used by 95% of the arrays, while buffering and/or
coalescing of writes to match erasure block size is utilized
by 83%. Forty-one arrays (85%) have implemented other
proprietary flash optimization techniques.

Management Methods

AFA’s substantially increased support for multiple array
management interfaces. This change was driven by the
increasing importance of automation, flexibility to assign
storage management tasks to varied roles and mufti-hyper-
visor adoption in the enterprisa. VMware vCenter is the
most widely supported managerment method, but support
for open standards-based management grew more than
support for VMware or Microsoft management tools.

Management Methods
21415 201516  Increase
VMware vCender 64% 0% 28%
OpenStack Cinder 46% 82% 36%
REST API 45% 76% 3%
SMI-S 21% 51% 30%
SCYMM SMAP| 2% 47% 26%
Licansed to Hewleti-Packard Corporation with unlimited and d distribution rights.

@ 2015 DCIG, LLC. All rights reserved.

A Comparison of Ali-Flash Arrays from Enfergrise Siorage Fravide

Microsoft Technologies Gaining Traction

VMware stili dominates the enterprise virtualization space,
but support for Microsoft virtualization technologies is gain-
ing ground. The percentage of arrays that can be managed
from within Microsoft’s System Center Virtual Machine
Manager more than doubled to 47%. Support for Microsoft
Windows Officaded Data Transfer (ODX), a Windows Server
2012 technology that reduces latency and enhances array
throughput, is supported on 61% of the arrays.

Microsoft Technologies
201415  2015-16  Increase
oDxX 21% 61% 40%
SCYMM SMAPI 21% 4% 26%
SMB30 13% H% 2%

Iintegration with Key Enterprise Applications
Flash memory storage creates new opporturities for
integration with key enterprise applications. These AP|-based
integrations enable the passing of hints between applications
and storage. Whether this is viewed as "application-aware
storage” or “storage-aware applications”, the results can
include dramatic increases in application periormance
and/or data efficiency. Perhaps the best known of these
integrations is Oracle’s co-engineering of Oracle Database 12¢
and Oracle storage appliances to automate storage

tiering and compression of Oracle Database 12¢ data via
Automatic Data Optimization (ADC) with Hybrid Columnar
Compression (HCC).

DCIG surveyed AFA vendors regarding application-specific
integrations they currently support. Their responses indicate
that 40% of the arrays go beyond the expected virtualiza-
tion integrations to include one or more of the following
applications: DB2, EPIC, MySQL, Oracle DB, SAP HANA,
SAP LVM, SAS BI, XFS. This is an area of real and growing
opportunity for storage vendors and enterptises.

Quality of Service {QoS)

Many crganizations will find AFA performance dramatically
exceeds the performance of their legacy storage systems.
Nevertheless, the ability to prioritize some workloads above
other workloads is important to some organizations. Quality
of Senvice (QoS) features enabie this capability. An increasing
minority of AFA's now support at least some QoS features.

12
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Quality of Service (QoS) Features vSphere 6 Features

, 201415 2015-16  Increass Vool Gpartione 8 - .
User agsigns to pre-defined
R 20% 45% 25%
User-defined Maximums 5% 39% 14% Viiware lntegrated OpenStack %
Uses-dafined Minimoms 13% 29% 16%
‘ . Wols 24%
User-ghefined Targats 15% 2% 12%

New Enterprise Expectation: Proactive
Remediation

The storage startups have created a new enterprise expec-
tation for their storage systems—the availability of proactive
remediatlon based on storage analytics. In most cases,
both the vendor and the IT staff have access to the storage
analytics data as an aid to problem remediation and capac-
ity planning. Nine out of ten AFA's in this Buyer's Guide
support this capability.

Support for VMware Storage Primitives
Support for VMware storage primitives for automating
and optimizing storage operations saw strong growth.
All three VAAI 4.1 features are now supported by 96%
of the arrays, and other key API's also saw double-
digit increases. Suppaort for recently released vSphere 6
features is already strong.

VMware VAAI

201415 201516 Increase
VAAL41 7% 96% 20%
SCSHUNMAP 44% B6% 42%
Full File Glone F% 59% 28%

VMware Storage API's

201415  2015-16  Increase
Storage DRS 1% 83% 42%
VASRM 9% 5% 42%
VASA 4% 7%  18%
SI0C 51% 63% 12%
VADP 23% 55% 2%

Liconsad ts Nowfett-Packard Corporation with uelimited and unrastricted dstributien rights.
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Feature Areas Where DCIG Expects
to See Improvement

Application-aware Storage / Storage-aware Applications
As noted above, flash memory storage creates new
oppoartunities for integration with key enterprise applica-
tions. These API-based integrations enable the passing of
hints between applications and storage. Whether this is
viewed as “appiication-aware storage™ or “storage-aware
applications,” the results can include dramatic increases in
application performance and/or data efficiency. This is an
area of real and growing opportunity for storage vendors
and enterprises.

Use of NVDIMM, PCle and NVMe to Enhance Performance
The current performance bottlieneck within AFA's is
generally the bus over which data passes and the use

of digk-oriented serial protocols to pass that data. Al the
ecosystem elements ars coming together to enable the
use of NVDIMM, PCle and NVMe in storage systems.
These technologies will enable much lower latencies

and higher bandwidth than SAS and SATA.

Smaller but still significant Improvements in storage system
performance will come from more vandors adopting 12 Gb
SAS to connect to SSDs. Improvements in throughput will
also be realized as more vendors transition to higher speed
16 Gb FC and 25, 40, 50 and 100 Gb Ethernet technolo-
gies for front-end connectivity.

Even Greater Capacity and Density

Multiple SSD vendors recently announced SSDs with
capacities of up to 16TB per SSD. The transition to 3D
NAND is a kay enabler for increasing the capacity flash
storage devices and the arrays that are built with them.
AFA raw flash density will surely more than triple in the
next 18 months, to maore than 150 TB/U.
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DCIG Observations & Recommendations

Best-in-Ctass Ranking

Observations

The HP 3PAR StoreServ 20000 Series eamed the Best-
in-Class ranking among the all-flash arrays evaluated. In
comparison to its cournterparts, the 3PAR StoreServ 20000
Series array stood out in the following ways:

* Achieved the Bast-in-Class rank in 3 out of 4 categories.

» Multi-protocol SAN, NAS and Object access with
support for data migration to OpenStack clouds.

* Robust VMware and Microscft technology support
including VMware Vvols and Microsoft SCYMM,
ODX and SMB3.

Recommendations

The HP 3PAR StoreServ product iine is known for its
scalability and highly available mesh-active controller
architecture. The HP 3PAR StoreServ 20000 Series scales
to 8 controllers, 896 GB cacha and 4 PB of raw ali-flash
capacity. The 3PAR StoreServ 20000 packs 46 TB per
rack unit (TB/U) making it one of the highest density
arrays in this guide.

Designed for enterprise consolidation, 3PAR StoreServ
20000 claims 3M+ IOPS with sub-milisecond latencles. To
attain this level of performance, the 3PAR StoreServ arrays
utilize the HP 3PAR Gen5 Thin Express ASICs {Application
Specific Integrated Circuit) specifically programmed to
marage flash, including inline deduplication, and optimize
its performance. This performance is available to every
workload because the 3PAR StoreServ 20000 Series offers
multi-protocol unified SAN, NAS and object access via
16Gb FC and 10Gb Ethemat host-facing poris.

The HP 3PAR StoreServ's wide-striping technology places
small chunks of data across all drives In a system to
harness their collective throughput.

The array also supports an extensive suite of automated
policy-based provisioning capabilities. Storage templates
¢an include SLA/QoS requirements or use policies to
automatically select the appropriate storage location.
BExtensive QoS options include guaranteed minimum or
maximum [OPS, bandwidth and system response time for

Licensed to Hewlett-Packand Corporation with uplimitad 2sd unrestricted distribution rights.
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each valume. Furthermore, APls are available for use by 3rd
party autcmation tools and a SDK is available for integrai-
ing with management software. These and ather HP 3PAR
StoreServ capabilities minimize or eliminate redundant
tasks and free IT staff to focus on other business priorities.

Observations

Recommended ranking was achieved by the HP 3PAR
StoreServ 7000c seres and the NetApp AFFB0CO serles
arrays. Features that distinguish these arrays from many
lower ranked atrays:

« A fabric-based or mesh-based scale-out architecture.
» Ranked Recommended in at least 2 scoring categories.
» Concurrent SAN & NAS support without separate filer head.

Recommendations

The HP 3PAR StoreServ 7000c Series arrays feature the
same mesh-active controller architecture and software

as the Best-in-Class 3PAR StoreServ 20000 Series. The
3PAR StoreServ 7000c¢ boasts up to 32 CPU cores, 192

GB DRAM and 921 TB of raw flash capacity. The 7000c
supports 10Gb Ethemet and 16Gb Fibre Channel interfaces.

HP released the 3PAR StoraServ 8000 Seties as a replace-
ment for the 7000c Series after scoring for this Buyer's Guide
had concluded. The 8000 Series features twice the DRAM
cache, twice the flash capacity, more GPU cores, and the
HP 3PAR GenS5 Thin Express ASIC.

HP includes Performance Monitoring, Thin Deduplication
and Thin Provisioning features with all HP 3PAR StoreServ
arrays described in this Buyer's Guide. Replication
(including Synchronous Replication), Automated Storage
Tiering, Snapshots and Application-aware Snapshots are
available through license key purchases.

NetApp AFF8000 Series (All Flash FAS) data services are
provided by the full-featured Data ONTAR storage operating
systemn. Clustered Data ONTAP enables up to twenty-four
(24) AFFB000 series cortrollers to participate in a cluster in
twelve {12} high-availability pairs. Data ONTAP FlashEssentials
provides the flash-optimized technologies, such as inline
compression and zero-based inline deduplication, which
reduce latency and increase fiash media endurance.
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NetApp AFF8000 series amays support data migration to a
wida range of public cloud storage providers. This is dus in
part to the broad adoption of NetApp FAS by public storage
providers. Enterprise data that is stored on NetApp arrays in
public cloud provider data centers can be managed as part
of a Clustered Data ONTAP storage system.

Although NetApp has generally taken an a-la-carte
approach to licensing, these arrays include licenses for
five of the six commonly licensed features that DCIG
researched. Those features include Automated Storage
Tiering, Performance Monitoring, Snapshots, Application-
aware Snapshots and Thin Provisioning.

Excelleni Ranking

Observations

Excellent rankings were achieved by (listed alphabetically):
AMI StorTrends 36001 Series, Dell Compellent SC8000,
Hitachi Data Systems HUS VM, IBM FlashSystem V3000,
Pure Storage FlashArray//m Series, and Tegile intelliFlash
T3000 Serles. Features that digtinguish these arays from
many lower ranked arrays:

* Ranked Excellent or better in 2 scoring categories.

* More extensive virtualization feature support.

Recommendations

The AMI StorTrands 3600I Serles led all vendors with a
Best-in-Class rank for Support, which feaiures a five-year
standard warranty, remote monitoring and proactive
remediation.

The StorTrends 3600i Series supports in-line deduplication
and comprassion as well as [ossless deduplication which
helps eliminate silent data corruption by read verifying all
potential duplicates rather than relying solely on hashes
during deduplication.

The Dell Compellent SC8000 ranked Excefient in 3 of

the 4 scoring categories. it scales to 1.8 PB of raw flash
capacity, The SC8000 provides data center flexibility by

its ability to be managed from various interfaces including
OpenStack Cinder, REST AP, SMI-S and VMware vCenter.
File protocol support can be added through the purchase of
Compellent FS8600 NAS fller heads. The separately licensed
Live Volume software provides flexible synchronous and

Licanssd to Hewlatt-Packard Corporation with wnlimitsd and unrestrictad distribation rights,
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asynchronous replication features that are also key toits
Non-Disruptive Operations capablities.

Hitachi Data Systems HUS VM ranked Exceffent in the
Management and Virtualization categories. Topping out at
2 PB of raw all-flash capacity puts it in the top 5 in total
capacity of all arrays in the Buyer’s Guide. In addition,

the HUS VM also supports data migration to OpenStack
compatlble and Amazon 83 clouds.

The HUS VM stores metadata in DRAM or NVRAM and
separate from the primary data path. The separation of data
optimizes functions such as deduplication, compression and
snapshots, while simuttaneously accelerating ali /0.

The IBM FlashSystem V8000 provides advanced data
services, including replication, data protection, and higher
storage sfficiency with thin provisioning and compres-
sion. The array scales to 840 TB of raw flash capacity in
custom-engineered flash modules, and offers an option
for hardware-accelerated Real-time Compression.

Comprehenglve virtualization support such as Microsoft
ODX, ViMware VASA, VAA| and SIOC ansures compat-
ibility in almost any data center deployment scenario and
non-disruptive upgrads options aliminate downtime during
upgrades or component failures.

The Pure Storage FlashArray//m Series replaces the
FA-400 serles of products. This chassis-based design
allows for modular expansion and non-disruptive
upgrades. The FlashAmray//m amrays integrate the latest
innovations in NVDIMM and NVMe connected flash in
pursuit of extra-low latency. Pure Storage arrays run
the designed for flash Purity operating environment.
According to the Pure Storage “Fash Reduce Ticker”
their customers are achieving an average inline data
reduction rate of 5.36:1.

Tegile’s IntelliFlash architecture is at the heart of ail of

the T3000 series amays. Tegile’s IntelliFlash Metadata
Accelerated technology separates metadata from the
primary data path, storing the metadata on high-perfor-
mance memory devices. This separation of data optimizes
functions such as inline deduplication, inline compression
and snapshots, while simultanecusly accelerating all Q.

Tegile is the only array in the Excellent category that
supports integrated SAN and NAS protocol support
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without a separate NAS filter head or the purchase of a
separate feature license key to enable NAS protocols.

Good Ranking

Observations

The products that achieved an overall Good or even Basic
ranking are all fine products that are rightly being selected
by real businesses every day to mest diverse reguirements,
Nine arrays from nine different vendors achieved the Good
ranking in this Buyer's Guide: Dell Equallogic PS62103,
FUJITSU Storage ETERNUS DX200F, iXsystems TrueNAS
Z50 TrueFlash, Kaminario K2 All-Flash Storage Array,
Nimbus Data Gemini Series, Oracle FS1-2, Pure Storage
FA-400 Series, SolidFire SF Series, Violin Memory Violin
7000 Flash Storage Platform Series (shown alphabetically).
Armrays in the Good ranking are generally characterized by:

= A rmore limited feature set than higher scoring arrays,
though six arrays achieved Exceffent in at least one
scoring category.

» Less robust virtualization support.

= Only two amays support data migration to the cloud.

Recommendations

The Dell Equall.ogic PS62108S ranked Exceflent in
Virtualization: by supporting Microsoft ODX, VAAI AP!'s,
VASA, Virtual Volumes and others. The PS62108S provides
up to 18.2TB of raw flash capacity per appliance. The
PS62108 supports features such as policy-based storage
salection and a self-service portal simplifying managernent
and reducing the workload for IT staff.

The FUJITSU Storage ETERNUS DX200F is based on the
high-performance standard architecture of the ETERNUS
DX series. Although the ETERNUS DX200F only scales to
38.4T8 of raw flash storags, it comes pre-configured for
rapid instaliation. The DX200F supports & broad spectrum
of virtualization features from both Microsoft and ViMwara
earning it an Excellent rank in the Virtualization category.

iXsystems TrueNAS Z50 TrueFash ranked Excelflent in two
scoring categories. [t is one of only three amays, ranked as
Good, that offer unified SAN/NAS without a separate fiter
head. iXsystems provides remote moenitoring and proactive
remediation as part of their standard 3 year wamranty.

Liceosed to Hawlett-Packard Corporation with unlimited ant unrestricted distribution rights.
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Kaminario K2 is one of the few arrays that offers both
scale-out capacity expansion and scals-up performance
expansion. K2 currently offers up to sixteen rack-mountable
scale-up controlligrs. Kaminario supports non-disruptive
controller and storage shelf additions, controller replace-
ment and firrmware upgrades enhancing its overall avail-
ability. Kaminario recently announced an upgrade to the

K2 that will increase storage density by more than 2x and
reduce effective cost to $1/GB.

The Nimbus Data Gemini Series ranked Good across all
scoring categories. Nimbus supports unified rmanage-
ment and data center flexibllity as it can be managed from
OpenStack Cinder, REST APl and VMware vCenter.

Oracle F51-2 is a scale-out SAN with robust QoS and
Automated Storage Tiering options. The FS1 offers up

to two tiers of flash with an optional, additional two tiers

of disk to provide a four-tier storage architecture with

data intelligently and automatically moved between tiers.
Although marketed as a SAN, the FS1-2 is a unified plat-
form in reality because it also supports NAS protocols—
and that without a separate filer head. The F&1-2 can scale
to 16 nodes, each with up to 912TB of raw fiash capacity.

In addition to support for industry standard virtualization,
the system supports specialized integrations with Oracle
databases (HCC and ADQ). These proprietary Oracle

API's enable the FS1-2 to optimize Oracle Databass 12¢
capacity and performance in ways that non-Oracie storage
systems do not.

The Pure Storage FA-400 Series Is being replaced by the
new FlashArray//m. The FA-400 Series is included in this
guide since the products were still orderable and was the
primary product when DCIG concluded our research.

The SolidFire SF Series is a shared-nothing scale-out
storage system that scales out to 100 nodes. SolidFire

is one of three amrays in this Buyer's Guide that utilize
erasure coding; which provides redundancy and resiliency
by breaking data into smaller fragments and stering those
fragments in different locations. SolidFire initially focused on
cloud service providers and is gaining traction in enterprises
adopting an [MTaa$S approach.

Viclin Memory Violin 7000 Flash Storage Platform Series
arrays are performance focused; featuring modular,
custom-designed flash modules. The Flash Storage

16




DCIG
2015-16 ALL-FLASH ARRAY BUYER'S GUIDE

A Comparison of AN-Flash drrays from Enterprise Storage Providers

Platform arrays scale to 700 TB and feature large DRAM
cache of up to 512GB and up to 32 CPU cores. The new
FSP arrays feature much more complete enterprise data
services than the earlier 6100 series arrays including in-line
dedupfication and compression, and thin provisioning.

Basic Ranking

Observations
Ten arrays earned a Basic ranking. Arrays in this ranking
generally have the following characteristics:

o Have a less comprahengive feature set overall, as most
achieve only a Basic ranking in two or more categories.

» Most of these amays have only limited virtuallzation
functionality.

* Most offer no or minimal QoS or automnated
provisioning features.

Recommendations

When consldering an array ranked as Basic, an organlza-
tion should have a solid grasp on lts particular business
requirements and then [et those needs determing which
solution is the best fit. A Basic array may be perfectly suit-
able to address the need that prompted the organization

1o begin looking at all-flash arrays in the first place. For
axample, applications that require extremely low latency may
benefit from a Basic array that intentionally excludes certain
software-driven features which add latency 1o the /O path.

Dell targets the Dell Storage SC4020 for small to medium
sized businesses. it shares in nearly all the SC8000's software
and management capabilitios, but in a much less scalable
hardware platform. As such, it may not surprising thet it
scored lower than arrays targeting the large enterprise markst.

The EMC VNXe3200 is EMC’s unified all-flash array. With
limited scalability, it is targeted for small to midsize busi-
nesses. However, the VNXe3200 inherits mature VNX
software features.

EMG XtrernelO X-Brick delivers essential ViMware VAAI inte-
grations and some data efficiency technologies including thin
provisioning, in-line deduplication and compression. Metadata
is stored in DRAM rather than NVRAM or DRAM backed by
fiash, so uninterruptible power supplies are required in order
to protect critical metadata from loss.

Licensad to Hewlett-Packard Corporation with unlimited and unrestricted distributien rights.
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The Huawei OceanStor 18800F ranked Good in the
Hardware category offering 57 TB per appliance.

The IBM FlashSystem 900 uses an all-hardware data
path—eliminating software from the data path in order to
achieve the lowest possible latency. This focus on hardware
is reflacted in the Excellent rank achieved by the array in
that category. The FlashSystem 900 purposefully eschews
a richer set of data services in order to achieve maximum
performance. Enterprises requiting a full set of data services
should look to the FlashSystesn V000, which shares the
same storage hardware but adds IBM SVC capabilities.

The NetApp EF-Series is a SAN-only aray supporting up
to 192 TB of raw capacity. The EF-Series does not support
data services such as deduplication or comprassion but did
rank Good in virtualization support.

Violin Mernory Viclin Windows Flash Array (WFA) is the
only Microsoft Windows based array in this Buyer's Guide.
Unsurprisingly, the WFA is tightly intagrated with everything
Microsoft—Hyper-V, MS SQL and Azure.

Violin Memory Violin 6284 is ona of the arays that targets
the requirements of early AFA adopters. The 6264 lacks
many of DCIG’s surveyed virtualization features. Violin
Memory also offers a "Pay as You Grow' licensing option
to reduce the initial cost barrier.

Violin Memory Violin 6100 Series Is a value-based array
targeted at the small to midsize organization. Like its
blg brother, the 6100 has near identical software and
management capabilities, but with half the raw flash
capacity of the 6264 series.

The X-10 Technologies ISE 860 G3 is a FC and iSCSI
SAN appliance scaling to 51.2TB of raw flash storage.
The array supports an active-active controller configura-
tion and can be managed from within vSphere, Microscft
SCVMM or OpenStack. The array is distinguished by a
5-year hardware warranty.
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DCIG
2015-16 ALL-FLASH ARRAY BUYER'S GUIDE

A Commparisan of All-Flasl Arrays from Enterprise Storage Providers

OVERALL RANKINGS
Products Listed Alphabetically in Each Category

BEST-IN-CLASS HP 3PAR StoreServ 20000 Serigs
————— e ———

e tﬁ'_" E HP 3PAR StoreServ 7000c Series
NetApp AFFB000 Seriss

EXCELLENT AMI StorTrends 36001 Series

Dell Competlent SC8000

Hitachi Data Systems HUS VM

IBM FlashSystem V2000

Pure Storage HashArray//m Series
, Tegile InteliiFlash T3000 Series

00D | Dell EqualLogic PS6210S
FUJITSU Storage ETERNUS DX200F
iXsysterns TrueNAS 750 TrueFlash
Kaminario K2 All-Flash Storage Array
Nimbus Data Geminl Serias
Oracle FS1-2
Pure Storage FA-400 Series
SolidFire SF Series

Violin Memory Viofin 7000 Hash Storage Platform Serles

BASIC Dell Storage SC4020

EMC VNXe3200 Unified All-Flash Array

EMC XtremlO X-Brick

Huawel OceanStor 18800F

IBM FlashSystem 900

NetApp EF-Series

Vioiin Memory Violin 6100 Series

Violin Memaory Violin 6264

Yiolin Memory Windows Hash Armray

X-10 Technologies ISE 860 G3 All Flash Array

Licsnsed fo Howlett-Packand Corporation with unlimitad and unrestricted dstyihetien rights,
D 2016 DCIG, LLC, All rights raserved. 1
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qmrm.'r.wu ‘?f'frmy List Frice: &

DCIG Rankings

AMI StorTrends 3600i Senes

EXGELLENT &00D EXCELLENT GOOD
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covrp HARDWARE
Feature Licenses Includeg Quotas / Threshold Alerts /% Raw Flash Capacily per Appliance max 256 TB
Automated Storage Tieiing (AST) 7
Thin Provigioning. .. WO A Untiied Management (/] Raw Hash Capacity per Cluster awex 256 TB
Ferformance Monitoring / B
Replicabon @@ Mulb-teriancy % Raw Fiash Storage Densrly sax 18.6 TB/U
Snapshats / Application-aware e e e T ——
Snapshots @G Netfcaton and Logaing mﬂqfem&g:?%msal Algorithms e
Asvnchmnouf Rephcation rY o {Phone Home / SNMP) {Erasy )
Cuntinuous / Periodic) o
Daia Migration to OpenStack - 53 DAAM Caclie MAX, 2 GONTADLLERS 192 GB
Syncnranous Replication /] e
NVAAM Gache MAX, 2 CONTROLLERS >
Thin Provisioning / Zeo Page Y NFS / SMB &/ NAL £ OUTR &
SR ) Gonirofisr Config &/
AINMmmd Storage Reclamation o / 2 REST APi for Object Stotage ] (Active-Active / Dual-Active) -
{Netve 7 Symantac) o =
' . CPU Coles MAX, 2 CONTROLLERS 2
Deduplication {In-line / Pusl—prncess a | ﬁ Authentrcation Methods (LDAP / ADS}  #5% I 50
: o) . " Seale-out Rack Mount Coniroliess 5
Compression {In-iine / Post-pracess) - 0 / g, Encryption (Anay-based f Q / 0 ey =

Daduplicailon for Active Data /
Lossless Deduplication

Aviomaled Storage Tienng
{Schedirled / Dynamic)

Metadata Stored Separately

Metadata Stored 1n DRAM / NVRAM

Automualed/Policy-based Pm*."i*.aiw:min‘ﬁ' 7

Policy-based Storage Selection 0
Storage Templates with QoS : ’i"
Self-sewvice Portal g -
b‘WAPIu for 3rd Party Automation 0

QoS Waorklood Priaritization O []ﬁﬂrll'h

User-defined Minumums / Masmums ¥4 [ 534

User Assigns LUN/VM 1o Pre-defined
Sarvice Levels

Management Mcthods:

OpenStack Cinder / REST AFl afek
(PMI / SMI-S (SEVMM) &/
vCerter / Web-based o '%

Self-enerypting D ves)

Flash Mcmory Oplimizationf

Wit Coalescing / Vaniable Stipe Sze

Emwmlerated Compression / o/ Q
VIRTUALIZATION

Microsoft Hyper-V / Oracle YM )
RHEV / Viware ESX/ES¥ < '%
o | s ° .
vSphere Snapshol Integration (/]
Yhiware VAA romaL # 1
VASA / SI0C /Q
VASRM 7 PSA Q/ o’em
Storage DRS / ALUA /&
VR Oprtons & T/

Licanzad 10 Howlstt-Packard Corporatian with unlimited end anrestrietid distribution rights.
©2015 DEI, LLC. All righty reserved. Al ather branus or procucts ara trademarks or registered trademarks of their respective i.2lders and shouid b treated as such. The info.nation,
pre.: ict rcommentdations and opirions made by DCKE, LLG are based upon public information and from scurcas thet DGIG, LLG believes {9 be accurite and refiable. 21

FC/1SCSI 2/
Storage Networking Ports sax 12
Ethernet Ports 1/10 Gb sax 1278
FC Ports 8/18; Gb atax e/

Mon-Disruptive Operationi

Controller Adddon / Replaeemant

Controller Corde Upgrades /
Data Migraiion

Storage Shelf or Node Addihon

SUPPORT
Remoie Monitoring /
Proactwe Remediation Q / a
Hardware Warranty 5 Years

The DOIG Interactive Buyers Guide conlains addiiangl date
daments that are reflected in the rankings for each array, but
wihich were not included in this data sheet.

@ suppocted  #5¢ Unsupportad / Undetermined




Dell Compellent SC8000

u,ur‘fmm Slarting List Price: $50.000

DCIG Rankings

EXCELLENT EXCELLENT EXCELLENT EXCELLENT

MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covrp HARDWARE

Feisture Lisenses Included Quotas / Threshold Alerts Y] Raw Flash Capacity pes Appliance max 1,834 TR
Autemated Storage Tiering (AST) / 0 / Q

Thin Provisiening Unified Management ("] Raw rlash Capacty per Cluster seax 1,843 TB
Performance Monrtoring / 0 X
Replication “ Multi-tenancy _ (/] Raw Flash Storage Densty sax 11.52TBA)
Snapshots / Application-aware [
Snapshois 9 Notrfication and Logging <G Information Dispersat Algonthms &
Aégnnlc]:hrunm}spﬂeplgaﬂun <& {Phone Home / SNMP) (Rrasue Cocing) N
{Conbnous / Periodic)
Data Mygration to CpenStack / 53 .:‘/ "" DRAM Cache MAX, 2 CONTROLLERS 128 GB
Syncinenous Replicahion (/] -
Thin Provisioning / Zero Page 0 ) NFS / SMB : U< NVRAM Cache MAX, 2 CONTROLLERS 4GB
Reclamation Controller Config %/ @
Autormated Storage Reclamation 0 / 0 REST AP for Object Storage < {Active-Active / Dual-Active) B
{Natrve / Symantec) .
CPU Coles MAX, 2 CONTROLLERS 24

Deduplication {in-hne / Post-process) 6%/ Q Autnentication Methods ADAP/ADS) &/ @&

. Scale-out Rack Mount Controlh 2
Compression (n-lne / Post-process) 6% /Q ?eﬁ%?ﬁ?&p%ﬁ}bmﬁd/ T el Hg o Sl

Concurrent SAN & NAS /
Dedupliication for Active Data / > .
Lossless Deduplication 0w/ without Separaie Filer Head
Automated Storage Tieting FC /18C
(Schedulod Dynamic Wirte Coslescing / Vanable Strpe Sze. (% / &
Metadata Siored Separately /) F'igl"’l\g;y Accelerated Compiession / e/ 0 Storage Neiworking Ports s 48
Metadatz Stored m DRAM/ NVRAM %/ @% Etheinet Parts 110 Gb sax 24/24
VIRTUALIZATION FC Ports 8/16 6b asax 48724
Policy-based Storage Selection 1 Q Mictosoft Hyper-V / Oracle YM - Q fL=<] | Mar-Disruplles Operatiohs
Storage Templates with GoS 23 ‘
............................ RHEV / Viiware ESVESX: © % Contraller Addion / Replacement
Self-service Portal (/] | oonnoler Code Upgrades /
Micosofi ODX - & Uata Migration
Exposes APls o1 3rd Parly Automation ¢ | B
Storage Shetf or Node Addition
QS Wirkioad P ritization Optieny vSphere Snapshot Integration Q
Ugr-ddefined Maumons / Magoume. 8% /93 Vidware VAAI roraL # 9
Lisze Autisd ek LIMVAR B Fire-tlfinen a SUPPORT
Sy L Fusiy VASA / SIOC I Remote Monitonng / <
.............................. Proactlve Remedlahon
VASRM / PSA &/
QpenStack Cindet / REST API 9 /Q I Hardware Waiianty 3 Years
.............................. .
IPMI / SV S (SCVMM) Qi@ | SreeDRs/AL G2
b e Volumes £ o The DGIG interective Suyers Gulde contains addorn! date
vCenter / Web-besed &/'Q vRealize Operations 6 2/ oo b o rrkings for sach ey, b

& supported 3 Unsupported / Undetermined

Liconsad to Hewlett-Packard Gorporation witt: anlimited and unrestricted distribution rights.
m ©2015 DEIG, LLE. All rights reserve 1, All other brands r preducts are trademarks or tegistured traczmarks of their respective holders and should be treated as such. The information,
product r="0mnendation. and opinions made by DEIG, LLC &re based upon public information and from sources that DCIG, LLG belicves 1o e gocurate and refiable. 22



Dell EqualLogic PS6210S
a8

Appraximale Starting List Price: 90,100

DCIG Rankings

MANAGEMENT & SOFTWARE

Feature Licehses tncludegd
Autornated Storage Tresing (AST) /
Thun Provisaning

Parintmance Monitormg /
Replicaton

Snapshotr / Applicanon-aware
Snapshnts
Asynchranous Replication =,
{Comtmuous 7 Penusdic) 1@
Synchronous Replicabion &
Thin Provisiening / Zerg Paga e
Reclarmetion @/
Auiomaleg Stoiage Reclamation -,
{Native / Symantec) @i
Deduplicahon (in-ine / Post-proress) 6/ &9
Compression (n-live / Post-processy 5 / &
Deduphcatien for Active Data ¢ S/
Lossless Deduplication N
Automatiad Sturage Tiering .
(Scheduled 7 Dynamic) w__'_’_ Q
Metadsta Stored Separately &
@/

Metndata Stored i DRAM / NVRAM

Automated/Pelicy-based Pl'ur»;:T'err'ErFrE -

Pohicy-based Storage Selection
Storage Templates with Q05 B ;m I
Solf-service Portal Q
Exposes APIs for 3rd Parly Automaiion 0

QoS Workloacl Priorilization Optionp

User-defined Mirimuns / Maximums 5/ #%

User Assigns LUNAM to Pre-defined &
Service Lovels

OpworiSiach Cindes § REST AR 0/ e
IPMI 7 SMI-S (SCYMM) e/
vCenter / Web-based @/'&

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Thieshold Alerts &%/'% Raw Flash Capacty per Appliance aax ~ 19.2TB
United Managemnent & Rew Flash Capactly per Cluster aax 0778
Mulh-tanancy (] Raw Flash Storage Densiy aax 9.6 TBU
Natification and Loggm o " Information Dispersal Algorithms =
(Phoné Home ¢ SNP) < '9 [rasure Coding) &
Data Migiaton f0 OpenStack /53 ¥ 650 DRAM (Cache MAX, 2 CONTRALLERS 3268
NFS/SMB 7 &% NVRAM Cache MAX, 2 CONTROLLERS ]
Controller Config = I = 5
REST AP for Object Stoiage o {Actve-Active / Dual-Agtivi COl
Authenteaton Methods (LDAP /ADS)  o%0/ @O0 COTeS MAK,2 COMTRULLERS 8
Encrvption (Aray-based /- S/ Scale-out Rack Mount Conrollers aax 16
Self-encrypiing Drives) - s
T Concurrant SAN & NAS / /00
Flash Memory Optimizations witheut Separats Filer Head G
Wirita Coalescing / Variable Strpe Sze FG /15C5] 2/
Hardware Accelerated Compression / [ v . Storage Netwoiking Ports sax 4
Propnetary X age 9
Bthetnet Ports 1/10 Gb seax 474
VIRTUALIZATION FC Parts 8/16 Gb max 2/ 6%
Microsoft Hyper-V / Oracle VM Q / ;:Q Non-Disruptive Operatior‘;u
RHEY / VMwars ESK/ESX] L) Conirolkar Additon / Repfacement . 5%/ (&
Controfler Code Upytades / B - o
whcrosoft ODX & Data Migiation 'Y
Stor If or Node: Addion
vSphere Snapshat Integration & age Sho 9
YMware VARl rorar # 6
SUPPORT
R %9 Remate Montoning / QIQ
""" Proachwe Remediation
VASRM / PSA (.
Hardware Weiranty 3 Years
Storage DRS / ALUA &/
Viriual Volumes / The DCIG nteractive Buyers Gulde conteins soditional date
vRealize Operations 6 ©'SG Slants fat aro raiected in tho arkingelor oach amay bt

Licansad to Hewlott-Packard Corparation with unitmitad and unrestrictsd distribution rights.
<2015 DO, LLG. ATl rights r-erved, All ather brancs or products are trademarks or resistered trodemarks of their respective hotders znd should be tre:4ad as such. The Infermation,
Produst recommendations znd oplnions mad: by DGIE, LLG are based upon public Imsmmation and from sourqes that DEIG, LLE belleves 1o be accurate and reliable.

@ supported €39 Unsupported / Ungetermined
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Dell Storage SC4020

MANAGEMENT & SOFTWARE
tmposoure @
.
glr]lgppgngt; { Application-aware YL
ContuoLS 1 P ©'Y
Synchronous Replication &
pmee gre
mlagrea}e% 22;:@5 Reclamaiion &/ 0
Deduplication {In-ne / Post-process) 633/ %%
Compeession (in-ne / Post-mecessy o0/ &
et o
ohakiod Dy il
Metadata Stored Separately X
Metadata Stored in DRAM / NVRAM gal ke

Autoimaled!Policy-Dadbee Provislonin ]

Policy-basad Stoiage Selection /]
Storage Temiplates with (o3 5
Self-servica Portal ]

Exposes APls for 3rd Party Automation &

Cof Workload Priocitization Qptiann

Ubar=Uelinnd Mirmmiomip /£ S podmims b:{_lr l::‘i
Lt B L1V 10 Pra=tofieid )
Saruice Ll -
DpenStack Cinder / REST APl &%

1PMI/ SMI-S (SCVMNG

vCenter / Web-based -

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Thieshald Aleris &'& Raw Flash Capacily per Applance max 504 TB
Unrfied Management & Raw Flash Capacity per Clustel max 504 TB
Muth-tenancy 0 Raw Flash Siorage Density max 23.04 TBA
Notrfication and Loggin infoi maton Dispel sal Algorthms =
(Prang Home / SN ©@/®  (Fasure Coinp =
Data Migration to OpenStack / 63 o/ e DRAM Cache MAX, 2 CONTROLLERS 3268
NFE / SMB e/ o NVAAM Cache MAX, 2 CONTROLLERS o
Cantraller Config /@
REST AP for Object Storage 2] {Active-Active / Dual-Active) &
Avthenication Meitiods (LDAP /ADS) %/ @ CPU Coies MAX, 2 CONTROLLERS B
Encypton (vray-based/ &’4 Q """ Scalg-out Rack Mouni Controflers max
Seff-encrypiing Drives) s/
Concurrent SAN & NAS /
without Separate Filsr Head
Write Coalescing / Vanable Stripe Sme #5%/ &% FC /15C81
Hardware Accelerated Comprassions  w, 4 .=, Storage Networlang Ports max 12
Proprietary /0 E
Ethemet Ports 1/10 Gb sax 4/4
VIRTUALIZATION FG Ports 8/18 6b Max 8/ 5%
Microsoit Hypet-V / Oracle YM Q[.:,g Non-Dlsruptiva Dparalivne
S Conirollr Gode Upgrates / .
Microsoft ODX ) Data Migration @/%

vSphere Snapshot Integration

Yiware VAAl roTaL #

VASA / 8I0C

VASRM / PSA

Storage RS / ALUA

Virtual Volumes /
vRealize Opergtions &

Licensed to Hewleti-Packard Corporation with onlimited and unrestricted distribution rights.
2015 DCIG. LLG. All rights rex arved. A" other brands or products are tr. <emarks or reglstered trademarks of Their respective holders end shoufd be treated as such. The inforr:-ation,
predyct recommendations and opinions made by DCIG, LLC are based wpon public information and from sources that DCIG. LLC belleves to be accurate and reliable.

| Storage Shlf or Node Addition

SUPPORT
Remote Mortoring /
Proactive Remediation 0 / 0
Hardware Warranty 3 Years

The DCIG Inferactive Buyers Guide contalns additonal data
sloments that ere reflected in the rarikdngs for each aray, bt

which wera not included n this data shest.

@ Supported %% Unsupported / Undetarmined
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EMC VNXe3200 Unified All-Flash Array
®

Appraximarte Starting List Price! $12.480

DCIG Rankings

MANAGEMENT & SOFTWARE

Fealure Licenses Included

o 2/G
m&?nne Moniering / 0 /%
gmsp‘gg {1 Application-awarg 0 I
e e
Syntchranous Replication &4
;}mmg / Zeio Page :_ Q / {”K"
i Sy T @1
Deduplication (n-hne / Post-process) % / &
Compression {In-hne / Post-procassy o7 / @
el R
oy %@
Metadata Stored Separaiely 0
Metadata Stored 1n DRAM / NVRAM XY Roe

Policy-hased Storage Selection
Storage fempiates with QoS
Self-service Portal

Exposes APls for 3rd Party Autemation

User-defined Mimmums / Maximurns

Service Levels

Managemecnt Methods

OpenStack Ginder / REST APt
IPME / SMI-S (SCVIMMD

¥Cenier / Web-based

QoS Workloud Prioritization C\[uu-m::.

lUsar Assigns LUN/AYM to Pre-defined

%

5
%

E
o &

g
B

ot

@/
¥l
]

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Threshold Alerts IR Ravs Flash Capaciy per Apphance seax 20TB
Umifrad Management & Raw Flash Capecity per Cluster seax 12078
Mufti-tenancy ] Raw Fiash Storage Density aax 10TBAU
Nonfication and Laggin Information Digpersal Algorithing 2
{Phone Home / swngn%) ! @/ {Frasure Coding) i ’é e
Data Mugraron to OpenStack / 53 &) DRAM Cache MAX, 2 CONTROLLERS 48GB
NFS / EMB /9 NVRAM Csche MAX, Z CONTROLLERS 5
T Controller Config 0/
BEST APl for Object Stotage %) iActve-Active / Dual-Active) 7 -
Authentieabon Methods (LDAP/ ADS) &% /& L 2 Z e 8
Encaypthe armag besed ' &/ Scdle-nut Rack Mouwnt Cortrallers sy~ 42
Self-encrypiing Diives) 1 £
= Concurrant SAN & NAS 7 o9
Flaah Memory Optimizatiana without Separate Filer Head
Wnie Coalescing / Vanable Stnpa S FC/15Cs1 99
Hardware Accelerated Compresston / e Storage Netwarking Perls sax 16
Prepnetary 5
Ethernet Ports 1/10 Gb max 8/16
FC Ports B/16 Gb aMax 8/
Microsoft Hyper-V / Oracle VM g /60 Nen-Disruptive Operatiori;:.
RHEY / VMware ESVESX &' Controller Addition / Replacement e/
i — Coriredler Code tipgrades / . -
Microsoft ODX (/] Data Migsairon ."Q,,__’“
Stoiage Shelf or Nade Addition D]
vSphera Snepshot Integration & ROESTE “
Vidware VAA romaL & 6
SUPPORT
Uit 0 / Q Remate Monitoring / 0 / &
VASAM / PSA &/
Hardware Warranly 3 Years
Storage DRS / ALUA &/ %
Virtual Volumes / - 1 TTleDCIGhtsrﬂct‘weEuyersGmdetnMdemhnafdaw
[l i claments fhat are refiectad in the rarkings for aach array, but
vRaaiize Operations 6 s which were not inciudscd in this data sheet

All information an this dete sheetis based entiraly on publicty gvailable information and DCIG's own knowledge of the aroduct
Thix information reflacts DCIG’s opinion skout this praduct es no information was providad by the vandor.

Licansed te Hewrlett-Packard Gorporatisa with unlimited and usrastieted distribation rights.
* #9015 DCIG, LLG. All rights reserved. All other brands of products are trademarks or registuie:) tredemarks of ther res;ecilve hoiders und should be tre:ad as such. The Informatien,
preduct recommendations and epirons made ty DCIG, LLG are tassd upon publlc Infermation and from stirces thal DCIB, LLG b+ Heve s to be sccurate unt rollable.

& supported 5% Unsupported / Undetermined
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EMC XtremlO X-Brick

Aoproximate Slarting List Price: NiA

DCIG Rankings

MANAGEMENT & SOFTWARE

i Femture-Licenses Included
#hultr(tmr]l?nl\?gl g;?ll%ge Tienng (AST) / o/ Q
. L
gggggltss / Application-aware & 1)
Synchronous Replication [ x]
Rooemaea 0 O @I1@
&ﬁ;ﬂﬂ&éﬁy :t:gg; Rerlamahon 0 I
Deduplication (r-hme / Post-process) @ /&%
Compression {n-me / Post-processy @ /o%e
e
(St  Dyoam) B
Metadata Siored Saparately &
Metadaia Stored m DRAM / NvRaM @ /65

AtomatzdPolicy -bEsed Provisoming

Poligy-based Storage Selection LX
Storage Templaies with QoS L
Self-service Portal i o

Exposes APis for 3id Party Automation <

Hos Waorkioond Poodlizzalion Oplicns

Iner-tlmmd M § Maximans ’::i ! F-:'."
Ien Bz LLINAM B0 Pra-ghefimog -
Sl Louet -
OpenStack Cinder / REST API &%
(PMI 7 SMI-S {SCYMM) e/
vCenil / Web-based Y]

vBphere Snapshot Integration
Vhware VAAL ToTAL &

VASA/ SI0C

VASRM / PSA

Storage DRS / ALUA

Virtual Volumes /
vRealize Operabons 6

(TS

All informatian on this data sheat is basaed entirelv on publicly available information and DCIG's own knowlsdga of the product.
This information refle cts DCIG's apinion sbout this product as no inforeation was provided by the verdar.

Licensed to Hewlett-Packard Corporation with unlisited and uarestricted distribution rights.
=2015 DSIG, LLE. Al rights reserved. All oiher brénds or pradvcts are trademarks or registered trademarks of thelr respective helders and shoutd b treated as such. The infarmation,
product recemmencations and opinions made by DO, LLG are based upon public infarmaticn and from sources that DGIG, LLGC believes ‘e be accurate and refisble.

Storage Shelf or Node Addibon

MANAGEMENT & SOFTWARE cowro HARDWARE
Quotas / Threshold Alerts e/ e Raw Flash Capacity per Appliance max 4078
Unified Management a Raw Flash Capacrty per Cluster max 320TB
Muti-tenancy o Raw Flash Stolage Density sax TA4TBA}
Natf d Lo Informaton Dispersal Algonthms 2,
Phone Home | SR @i (Erasure Coding) ot
Data Migration to OpenStack / 53 e/ DRAM Uache MAX, 2 CONTRQLLERS 128 GB
NFS / SMB YD) NVRAM Cache MAX, 2 GONTROLLERS 2%
Controller Conthg &%
REST API for Object Storage 5] {Actve-Active 7 Dual-Activa) o’
Authenticaton Methods (LDAP /ADS) @/ @) RS T »
Enicryption {Artay-hased / = 0 Scale-out Rack Mount Controllers seax 8
Self-encrypting Drives) J .
Concurrent SAN & NAS / &/
Flash Marmory Dialbmide el without Separate Filet Head LR
Wirite Coalescing / Vaiiable Strpe Sze. @ /5% FG/15GSI VI
Hardware Accelerated Compression / PG /Q Storage Networkmg Poris Max 8
Propneiary -
Ethernet Ports /10 Gb aax 4/4
VIRTUALIZATION FC Ports 8/16 Gb max 468
Microsoft Hyper-V / Oracle VM Q / & HNon-liaruptive Opsrations
RHEY / VMwars ESX/ESX) Q / o Comirolier Addrhion / Replacement
.......................... Controller Core Upgiaes /
Microsoft ODX (] Data Migiation

SUPPORT
Remote Monitoring / L,
Proactive Remediation @5
iardware Warraniy 3 Years

The DCAG interactive Buyers Guide coniains additiona! dala
elements that are refiected in the rankings for each amay, bl

wihich were not inciuded in this data sheet.

@& supported %9 Unsupported / Undetermined
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Approximate Starting List Price: $53.200

DCIG Rankings

FUJITSU Storage ETERNUS DX200F

GOoD GOOD EXCELLENT GOOD
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covrp HARDWARE
Feature Licenses'In |:Iude::l Guotas f Threshold Alerts &/ 0 faw Flash Capactty per Aupliance sax ~ 38.4TB
Automated Storage Trenng (AST) £ &
Thin Provisioning P A Unrhed Managemant (/] Raw Hash Capacity per Clusier aax 384TB
Perfotmanne Monitoting / 2 ° o I
Repheatien o “ Multi-tenancy ) Raw Flash 3to1age Density sax 18.2TB/
Snapshots / Apphicahon-awaie 0 T}
Snapshots G Notieation and Logging %/ & tnfnmumr:'n [?IS[:&IS&I Algorthms . <
Asynchronous Replication ) {Phone Home / SNMP) ik
{Continyews / Perodic) i !
L Data Migration & OpenStack / S3 ol DRAM Cache seAX, 2 CONTROLLERS 16 GB
Synchionous Replicaton ¢ - &
T NVRAM Cache 2 GONTROLLERS 4]
Thin Prowisioning / Zero Page .. ) NFS / SMB /e i b
Reclamation _— Controller Comfig QIQ
Automated Stotage Heclamation - ) REST AP for Object Storage ] {Active-Active / Dual-Actve)
{Natve / Symantec) FoTap | o ‘
) CPU Cores max, z CONTROLLERS 12
Deduplicalion {Ir-line / Post-process) 852/ 534 Authentication Methods (LDAP 7 ADS) 150/ &% :
: ' Scale-out Rack Mount Controlless sax 2]
Compresgion (n-hne / Post-process; 650/ &5 Eﬁm&%%d / &Y : “©
) Concurrant SAN & NAS / et
mﬂmggé’uﬁicgﬁéf Data / - gﬂf bz@ ) Fliash Memory Optimizaticmlp. without Separa’fe Fier Hean ":’, %t
Automated & TIEfi 180
iy ?tg’wagm i &/ Wrile Coalescing / Vaniable Strpe See FG /15081 99
Metadata Stored Separately ] m:lccelenated Compression 0 / Q Storaye Networking Ports sax 8
Metadzta Stored 11 DRAM / NVRAM Tl e Ethemet Ports 1/10 Gb sax 8/8
VIRTUALIZATION FC Ports 8/16 Gb aax 8/8
Policy-based Storage Selecton & Microsoft Hypei-V / Oracie VM - Non-Disruptive Operationiﬂ
SRCIET e R 0 __________ S p— Controlr Additon / Replacemeni 455/ &
Seif-service Portal N 2 Conivoller Code Upgrades/ -~ .. Q /%
Mcrosoft ODX Data Migration . =

Exposes APle for 3 Party Automation 450

QoS Workload Prioritization Opthegya

vSphere Snapshot Integration

Stoiage Shelf o Nods Additon (]

Usar-deaned Minmums / Maxmums 552/ % Vhwars VAA! ToraL & 4
tUser Assigns LUNAVM [0 Pre-defined & SUPPORT
Senace Level 3
= - - VASA/ SIOC &/Q Remate Monrtoring / QIQ
Managzment Methods Proactve Rermnediation
VASHM / P 9@
OpenStack Cinder / REST API &' . ceee o« Hardware Warranty 3 Years
DRS 7 ALUA
IPML# SME-S (SCVMM) - % plomgs 05 / 9%
i Virtuat Volumes / ??BDGGhteracthstmGuﬂelesaddhbmfdata
vCaniter / Web-based 9% vResdlize Operations 6 9/% mﬁemmm g;hgar:wmhm o
& Supported 558 Unsupported / Undatermined
Licesasd to Hawlst-Packard Corparation with unlimited and unrestrictsd distribution rights.
~2015 DCIG, LLC. All rights 1 served. All other beands or products are tradsmarks or repistered futemarks of thelr respect a» holders ard shoed be frealed 4 such, Tha information,
Py sct rechmme: idations and opinions made Dy DC.d, LLC are bas. J upon public rformation and fm sources that DCHS, LLG belii <t to be accurate dnd reliable. 27



imate Starling

DCIG Rankings

List Price: B150.(

Hitachi Data Systems HUS VM

OVERALL RANK Management & Software Virtualization Hardware
EXGELLENT EXCELLENT EXCELLENT GOOD
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE conro HARDWARE
Ouotas / Threshold Alerts - /% Raw Flash Capaciy per Applance sax 2,000 TB
Automaied Storage, Tiering {(AST) /
Thin Provisioning Unrhed Management Q Rew Flash Capacry pe Cluster sax 2,000T8
Performance Monitoring /
Replcation L Multi-tenancy & Raw Flash Storage Density sax 1678
Snapshots / Applicatipn-aware /0% e
Snapshots Wl Natthcation and Logging 0/ 0 lréformatlgnglspersal Algorthmg £
Asynchronous Replication < (Priane Home / SNMP) B ~ (asne Coding)
{Continuous / Periotic} . . ‘ -ach 256 GB
Data Migration o OpenStack / $3 Q / Q DRAM Cache MAX. 2 CONTROLLERS
Synchrorous Rephcation Q e
Thin Prawisioning / Zero Page ) NFS/ SMB e/ % HVRAM Cachie MAX, 2 CONTROLLERS 08
Reclamation - C
ontroller Contig Q /%
Automated Storage Reclamaiion (L REST APl for Obyject Storage Q {Actve-Active / Dual-Active) -
(Natve / Symantec) : ) .
CPU Cores MAX, 2 CONTROLLERS 16
Deduplication fin-ine / Post-pracessy 6% / & Authentication Methods (LDAP/ADS) @&/ &
-basad a-out Rack Mount Controliers stax b
Compression {in-ime / Post-piocess) &% / 6% amm;ﬂ l%!ivesi 4 & /2 S - R
5 Concurrent SAN & NAS / <
Deduplication for Active Data / o : ! Q I
Lossless Deduphcation - "9/ "“ _______ LTS P2 Rt ‘ ......
Automated Storage Tianng FC/15CS!
(Scheduied / bynamc | Q ]Q Wiite Coalescing / Vanable Strpe Size 'Y
WMetadata Stored Separaisly < ’Il;l;aorgnw:tr; 3!:u:malemhad Compression / L) Sioraye Networlng Ports-aax 28
Metadata Stored in DRAM / NVRAM Y] Ethernet Ports 1/10 Gb sax 474
VIRTUALIZATION FC Ports 816 Gb sax 48163
FD.llG.y‘bG.BBd_St-Orﬂga Slelechon_ ) & Microsoft Hyper-V / Oracle YM Q / D:Q Non-Disrdptive Operalicns
SuegpTerpakes wih o8 Q lllllllll T o Contraller Addition / Replacement < '%
Saff-service Portal o Controlier Cotle Upgiadss / '
Microsofi QDX (] Data Migration
Exposes APIs for 3rd Parly Automation &
Siorage Shelf or Node Addon /]
oS Waorklond Priotifizatom Dptions vSphere Snapshot Integration 9
Usiedafingd Minimime / Moamums &/ 65 Viiware VAAI roraL 2 10
Usst Baurignn CURAM (0 Faeerdefined pvg ......... SUPPORT
Seniis Lewels &)
Sayice Livet VASA / SI0C @& Remote Monitoring / )
------------------------------ e
VASRM / PSA 9 '9
GpenStark Cinder / REST AP &% Hardware Wanianiy 3 Years
.............................. , &
IPM1/ SM-S (SCVMM) /@ | SwoaweDRS/ALA @i
Virtual Volumas / ThsDQGMaacWeBwlsGtmecqnmmmra
vCenter  Web-based %@ vRealze Opesations B 99 skments but o rafectc b therarings for uch e b

Licensed to Hewlett-Packard Corporation with unlimited and unrestricted distribution rights.
©2015DCIG, | LC. All rights reerved, Al other brands or products are rademarks or registared trademarks of thelr respective holders and shewld be treated as such. The information,
product recommendaticns and opinions made by DCIG, LLC are based upon public information and from sources that DCIG, LLC belleves 1o be accurats and reliable.

& Supported  #3¢ Unsupported / Undetermined
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HP 3PAR StoreServ 7000c Series

Approximalte Starting List Frice: 340,000

DCIG Rankings

RECOMMENDED RECOMMENDED BEST-IN-CLASS RECOMMENDED
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covro HARDWARE
s (Mesises Il | Quotss 7 Threstiold Alerts ] Raw Flash Capacdly pes Applance sax 9216 TB
Auvtomated Sforage Tienngy AST) / &/ Q
Thin Provisoming 0 Unified Management e Raw Hash Capacry per Cluster asax 921.6TB
Performance Monituring / Q ) e
Heplication TED Mut-eneny () Raw Flash Stoiage Density aeax 48.08 TR/
Snapshats / Appheation-aware o5/ 6%
Snapshots - Notification and Logaing ) Informeation Dispersal Algorilhme K
Asyitchronous Replication & (Phune Home 7 SNMP} (Erasure Cadingy
{Cantmuous ! Periodic) g =
B Daia Migrafon Lo OpenStack / 53 Q / c,':‘ DRAM Cache: MAX, 2 CONTROLLERS 192 GB
Synchronous Replication (/] Rty
Thun Provisieng / Zero Page -+ - ') NFS / SMB Y] oz b
Reclamation sans 5
° Controller Coniig e ]
Automated Storage Reclamation - - ° / o REST APl for Object Stmage ] (Actve-Actwe / Dual-Active) -
{Natwe / Symantec) . ) 7 . :
B T L . CPU Cores ez, 2. o ©
Deduplication fn-ine / Post-process) @ / 634 Autherticabon Methoos (.DAP /408) &/ &
I i 4 controllers
N ' - t llars . .
Compression (n-lne / Post-pincessy 3%/ 5% g’mgﬁnﬁ?d / %/% Scale-cut Rack Mount Controllers MAX i, o onpiiances
sy " Cancurignt SAN & NAS /
Egggﬁm?ﬁumﬁgf Data / o! 0 H Flash Memory O[‘.\lil'l'liz:‘ili«.‘.ui!u wrmoutSeparate Flar Haad 0 IQ
Automated Storage Tienng - FC /7 iSCSI
(Scheguied ? Dynainic) &/ Write Coalescing / Variable Stnpe Sze @
Metadata Stored Separately (/] m&% Accelerated Compression /& Storage Networking Ports sax 24
Metadata Stored 1n DRAM / NVRAM TR Eihetret Ports 1/10 Gb sax 16/8
VIRTUALIZATION FC Ports B/16 Gb max 24/8
Puliey-based Siorage Selecton /] Microsoft Hyper-V / Oracle VM o9 Nen-Disruptive Operationi-u
Storage Templates with QoS 0 S ;
7 | e/ Mware EsESK C'G Controller Addition / Remamem < '@
SRl : Y Controlier Code Upgrades / )
B Microsolt ODX Q Data Migraton 2
Exposes APIs fol 3rd Party Automaton &% : L o
Siorage Shelf or Node Addiion
QoS Workload Prioritization C!!:dion:a \rSphere Snapshot Integrauan Q
Vser-defmed Minimums / Mawmums @ / @ ViMware VAAL ToraL # 10
tlaar Assigns LUN/VM to Pre-defined @ SUPPORT
Service
- VASA/ SI0C Q / 0 Remote Moritonng / 0 / o
Mznagement Methods Proactve Remediation
VASAM / PSA &/ %
OpenStack Cinder / REST AP Y] i Hardwars Warianty 3Years
PMI/ SMIS (SCVIMM) &% Sorage DRS /ALUA 9/
Virtual Volumes / The DOIG Internctive Buyers Guide contains addiional dota
vCertter / Web-based & '% vfieahze Operations 6 % slamenis ha rerodoctad i rankinge b gach ey bk

LUiconsed to Hewlstt-Packard Corporation with unlimited and unraxtricted distribution rights,
L2015 DCHG. LLC. A rights 1 -3 rved. Al athar brandds or preducts are trademarks or reglatered tradematks of thek reape: Zve haklers and 9liould be truabed as sach, The infurmation,
product eecommentdations &nd opinfons made by DCIG, LLC 2re t.ased upon public infeemation and from sturcas that OCIG, LLE betieves 1o be accurate and relizble. 29
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HP 3PAR StoreServ 8000 Series

Approximate Starting List Prive: §40.000

DCIG Rankings

Management & Software

Virtualization

........................... R R T T e Y

HP refaased the 3PAR StoreServ 8000 Series as a replacemnent to the 7000 Series after scoring for this Buyer's Guide had concluded. Therefore no rankings were assigned,

MANAGEMENT & SOFTWARE

Fosture Licansey Includsd

mgﬂlmﬁgﬂmmg {ASTY/ ) ,o
Eggl?;nn%n;e Monitonng / Q <)
gggggﬂgg { Application-awaie O]
oo Pangay R4S
Synchronous Replication <
eknaion @@
&u;:l:'n;tegy :t:rl\;ags Reclamayon . 0 / 0
Deduplication (n-ine / Post-process) @ /o5
Compression (ir-lng / Post-ptacess) G f e
Lo e @G
Sohadlod Dy G
Metadata Stored Separately /]
Metadata Stored m DRAM / NVRAM ] oSe
Policy-based Storage Selecton (/]
Storage Ten)tplates with Q05 (]
T o e 9 ...........
Exposes APls for 3id Party Aromation 0

QoS Workload Proritization Ootaons

TTRL LTI L TTRITET R O R TR & ! Q
i ek
Openstack Cinder / REST AP| (¥
[PMI / SMI-S (SCYMM) @@
Kot /Wobased o9

MANAGEMENT & SOFTWARE conrp HARDWARE
Quotas 7 Threshold Adarts &% Raw Flash Capacty per Appliance max 1,843 TB
Umified Management & Raw Flash Capaciy per Cluster aax 1,843 TB
Multi-tenancy & Raw Flash Storage Density sax 46.08 TB/U
Noiification and Loggm Informaion Dispursal Algonthms v
(Phone Home / SNAPY %@ {Erasure Coding) -
Data Migration to OpenStack / 53 Q / .:. DRAM Cache MAX, 2 CONTROLLERS 384 GB
NFS / SMB ° la NVYRAM Cache MAX, 2 CONTROLLERS Qzﬁ
Controller Config Q D)
REST API for Obyect Storage o {Active-Active / Duat-Active) -
s
Authentication Methods (LDAP / ADS) QIQ PLi Cores MAX, 2 CONTROLLERS 18
. 4 cantroblers
Encrvpﬂon (An'ay.basgd[ - Scale-out Rack Mouni Controllers seax - 2 =
Seff-encrypaing Drives) %/ 0 in 2 applianc
Concurrent SAN & NAS / 0,0
Flash Memory Optimizations without Separate Filer Head
Wnte Coalescing / Vansble Stripe Size FC/i8Csl - 99
Hardware Accelerated Compression / v Sivrage Networking Ports sax 24
Proprietary e rag .
Fthernat Ports 1/10 Gb seax 0/16
VIRTUALIZATION FC Poris 816 Gh Max 6/24
Micioscfi Hyper-V / Oracle YM
BHEV /V\ware ESX/ESK @'Y Coritrofler Addition / Replaceinent <9
GRS L
Miciosofi ODX ) Data Migration 9%
1 .
Sphere Snapsi Integraton ) Stotage Shetf or Node Addrtion &
Vidware VAA| TOTAL # 10
SUPPORT
VASA/ SIOC
Remaote Moritoring /
Proactive Remediation '@
VASRM / PSA
Hardware Warranty 3 Years
Storage DRG / ALUA
Virtugl Yolumes / The DGIG Interactive Buyers Gukde contains acalional data
elaments that are reflected in the rankings for sach amay, bt
vRealize Oparating 6 which were not Included i this dete shest.

Licensed te Hewlatt-Packard Gorporation with uniimitad and unrestricted distribotion rights.
D215 0CIE, LLC. All righls reserved. All ether brands or products are trademarks o registered trademarks of their respeciive hoiders and should be treated as such. The nformatian,
product r-ommendations and opirions made by DCIG, LLC are based upon pubkc informaion and from sourues ihat DCIG, LLC believes lo be accurate and rellable. 30
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HP 3PAR StoreServ 20000 Series

Approximate Starting List Price: $400

DCIG Rankings

BEST-IN-CLASS BEST-IN-GLASS BEST-IN-GLASS BEST-IN-CLASS
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE couro HARDWARE
| Feature Licenses Includeg Quotas / Threshokd Alerts & /'% Rew Flash Capacily per Appliance sax 393278
?ﬁmﬁrrlage Tienng {AST) / o/ 0 ) A
g oM b Urned Management < Rew Flash Capecity per Cluster ax ~ 4,323TB
[¥]
hmnm Monrtoing / Q T
e ] MutENANCY ] Rew Fiash Storage Denstty aeur 46.08 TBAU
gzm / Apphcatiori-awal e T/ % e e T [ ainetn ispersal Aot =
Asynehronous Rephoation P (Phone Home / SNMP) %% (Erasure Coding) X
{Contmuous / Periodic! o ot . e DRAM Cache MaX, 2 CONTROLLERS 896 GB
oo | Data Migration tn OpenStack 7 S3 &/
Synchronous Replicaion .+ - /) -
- NVRAM X, 2 CONTROLLERS DX
Thin Provisking / Zecc Page * - @/ @ NFS / SMB 99 Lol 22 =
FReclamation — Conrollsr Ganfig @/
Automated Stoiage Reclamation HEST API for Object Storage £ X {Actve-Acive / Bual-Active) “
(Natwe / Symanteq) &/Q .
= CPU Cu1es MAX, 2 CONTROLLERS a2
Deduplication (f-hine / Post-process) @/ &% Authertbcation Methods (LDAP/4D5) &/ &
8 eontrollers
Compression (n-ling / Pusi-processy £50/ 85 g’m&ﬁvgd / /@ Scak-oul Rack Mount Contrallers s in 4 appliances
1 Concurrent SAN & NAS /
muﬁ:ﬂgﬁgﬂ Data / Fiash hMoemory Dptimi:atir_nll_l:; without Seperate Filer Head 0 / o
Automated Storage Tienng FC/18CH
e Wrile Goalescing / Vautable Siripe Sze 99
Metadata Stored Seperately mﬁﬁcﬂ&fﬂlﬂﬂ Compression f /& Storage Netwurking Poris sax 20
Metadata Stored in DRAM / NVRAM Ethernet Portz 1/10 Gb sax 0/10
Automated/Policy-hascd Pry VIRTUAI.IZATION FC Ports 816 Gb aeax 0/20
P.Dlmt?sed Storage Selection Microsoft Hyper-V / Oracls Vi 0/ 0 Mon-Disruptive Operatior‘i-.
Sinrage Tempiates with QoS - D Q / 9 Controller Addibon / Replasement
Seff-service Portal Controller Code Upgrades/ - *
Microsyft QDX & Duta Migiation
Exposes APls for 3rd Party Automain
Strage Shedf or Nods Addibion -
vSphare Snapshot Intsgration & '
ser-defined Minimums 7 Maxmums (% / & Mware VAA TOTAL & 10
User Assigns LUNAM to Pra-defined ® SUPPORT
Service Levels
RERETE QIQ Renmote Monitoning / QIQ
S —— Prmm Remedlahon
VASRM ? PSA @/
OperiStack Cinder / REST AP| &' Herdwaig Warranly 3Years
IPMI / SMi-5 {SCYMM} &% Slorage DRS / ALUA %@
e Vartual Volumes / The DCIG interaclive Buyers Guide contains adiional dta
vCenter / Web-hased @/& |  Rede Sperations 6 @@ domontsut s rteciadin o kg tor auch sy Lt

Licsased to Howlstt-Packard Gorporation with unlimitad and unreatrictad disiribution rights.
w2015 DCIG, LLG. All rights rix arrad. & other brands o products are fredemarks or ragisterad trademarks of their respactive hotders and should be treated as such. The formation,
produst . sammendations and opinions made by DCIE, LLC are based upan public information and from sources that DCIG, LLG talieves to be aecurate and reltable, 3
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DCIiG Rankings

Huawei OceanStor 18800F

Apgroximate Starting List Price: M

MANAGEMENT & SOFTWARE

| Feature:Licenses Included

?nuliﬁrgﬁgggnraggehermg (AST) / ) !0
Eéﬂ?ég'tﬂw qu;tumq f- v‘ ! 0
gnngg:pﬁ ! Application-aware 9 7<)
Catinuous Peroai) %
Synchronous Replication ) Q
;heldn;nrt;vutgﬁmmg { Zero Page 0 / &
&uatg;nea}eéiw Stlgrrrgtgg Hecl.?maﬂon‘ 0 )

Deduphication (n-line / Post-process) 658/ &

Compressian {in-lne  Post-process) 650/ 68
Deduphcetion for Acive Data/ .o.h" llllll
LossiessiDecuplicaion =5 8 . Ry
Autornated Storage Tieting W f T
{Gcheauled / Dynamicy . c-.QI '6‘ VVVVVVV

Metadata Stored Separately [}

Metadaia Stored n DRAM /NVRAM o3¢/ ¢

Policy-based Storage Selertion X1
Storaﬁe Templates with QoS D]

Self-geivics Portad

Exposes APh for 3rd Party Automahon

CoS Worklpad Pooritization Gotons

It elehimned Rirdming 5 dadinum E ! ﬁ
Usar Agmgns LUNYM 0 Pre-defined &
Sorvice Lirels -
Mansgamant Methooh

NpenStack Cinder / REST APL o f ok
IPMI 7 Shdl-S (SCVMM) e/ 5o
vCenter / Web-based /%

MANAGEMENT & SOFTWARE cowrp HARDWARE
Quotas / Threshold Alerts e e Raw Flash Capacrly per Apphance sax 5778
Unified Management /] Raw Flash Capacrly per Cluster sax 91718
Muti-tenancy < Raw Flasi Storage Density seax ¢34 TBA)
2 Informanon Dispersal Algorthms 57
o AR W% oy G
Data Migiation to OpenStack / S3 .I‘/ ’:‘ DRAM Cache MAX, 2 CONTROLLERS 192 GB
NES / SMB ol NVRAM Cache MAX, 2 CONTROLLERS T
Cantroller Gonfig & T
REST AP¥ for Object Storage <] (Actwe-Aciive / Dual-Active) “
Authentication Methods (LDAP /ADS) &3¢/ o6 CPU Coles MAX, 2 CONTROLLERS 16
Encwp‘tmn (h”ay.tﬁsed / -, . Scale-out Rack Mount Controflers max B
Sefi-encrypting Dives) /%
Concurrent SAN & NAS / /6%
Flush Memory Oplim|ealions without Separate Filer Head o s
Writs Coalesing / Vanable Stipe S0~ &%/ @& FG/1SCSI 99
Hardware Auceleraled Compression /| v ....... v ''''''' Storage Networking Ports Max 16
Propristary /e
Ethemet Ports 1/10 Gb max 16/16
VIRTUALIZATION FC Ports 8/16 Gh aax 16/ 4%
Microsoft dyner-V / Oracle VM &/ Nof-Dldhiptive Dpérationg
RHEV / YMware ESUESX /@ Controlle) Addrtion / Replacemeni Y]
Gortraller Code Upgrades / R
Microsoft ODX - < Data Migratior 2/
— ————
vSphere Snapshot Integration ) e — L4
Vidwate VAAI TOTAL # A
P
LS 0 % Remote Monitonng / e/ S
VASAM / PSA &/
Hargware Warranty 3 Years
Slorage DHS / ALUA DX X
Virtuat Volumes / P The DCIG mmeﬂmﬂm Guide coptams mm.
vRealize Operations & RIEY mmm“m@mﬁ;smmm.hm e

&l information on this data sheet is based entirelv on publicly avsilable information and DCIG's own knowledge of the praduct.
This infermation retlects DCIG's opinion about this product as no information was provided by the vendor,

Licansad to Hewlett-Packard Corperation with unlimited and anrestrictad distribution rights.
©2015 DCIG, LLC. All rights reserved. Al other brands or products are trademarks or reglsi.red trademarks of thelr respoctive holders and should be treated as such. The information,
product recommendations and epiricns made by DGIG, LLG are hased upen public information ana frem sources that DCIG, LLG believes 1o be accurate and refiable.
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IBM FlashSystem 900
®

Approximalte Starting List Price: NA

DCIG Rankings

MANAGEMENT & SOFTWARE

MEnture Licenses Inl:luclefl:l
Austomaied Storage Tienng (8ST) £
‘Thin Promsioning

Partermnance Monrkoring /
Replication

Snupsimts: Apphcation-aware E
apshots

Agynchronous Replicalion il
{Contiruous / Peredic) wul e

Synchronous Replication

(7aoF el
Automated Storage Beclamatmn - O'G,Ib'd o
{Natve / Symiantec) ORI

Deduphcaton 4n-ne / Post-process) 424/ €%

Compression (n-iing / Post-piocess) /e

Deduplication for Active Data / S/ 8
Lossless Daduplication .
AeromStonTim g/
Meiatiata Siored Separately (/]
Metadata Stored in DRAM / NVRaM &/ &

Automated/Policy-based F'ruv\':-.if_:-nin' |

=

Policy-based Storage Selection

Storage Templates with GoS ]
e - 0
Fxpases APls for 91d Party Automation &

QoS Warkload Priornlizalion Optios

User-definsd Mimmyms / Maxamums @7/ %

User Assigns LUNAM to Pre-defined

Serace Levels

OpenSiack Cinder / REST API Q/ &
1M1 / SMI-S {SCVMM) 0/ 0
vCenter / Web-based &/ Q

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Threshald Aleris g/ Raw Flash Capacity per Appiiance max 105 TB
Unified Management Q Raw Rash Capacity per Clusier sax 105TB
Muth-tenancy s Raw Flash Storage Density sax 52 TBAI
Notrhie.sion and Logging N Informaiion [uspersal Algorlihms R
{Phone Home / SNMP) <% {Erasiire Goding) = -
Daia Mrgration to OpenStack / 53 Gl % BRAM Caclle MAX, 2 CONTROLLERS e
| N
NS/ SMB el NYRAM Cache NAX, 2 GONTROLLERS 8
T Gontroller Config ‘ &/
REST APl i Ohjeut Storage X {Active-Astive / Dual-Acive) - -
Authentication Methads (LDAP ¢ ADS) 0/@ A LT TS Ky
Encryption (Array-based / - /G Scale-out Rack Matnt Cenirollers seex D]
Self-encryping Dives) / 2o,
. Concurrent SAN & NAS / ‘ QIM
Flash Memery Qplimizations witnet Separate Filer Head -
Write Coalescg 7 Vaniable Strpe Size FG 71508t 0/ 0
Hardware Accelerated Compression / i x
. oty P o/ 0 Storage Networking Ports sax 16
Ethernei Ports 1/10 Gb sax 16/16
VIRTUALIZATION FC Ports /16 Gb asax 16/8
Wicrosaft Hyper-V / Oracle VM &5 Non-Disruptive o;'mnum_,-..
RHEV / VMware ESXESX: . . Gontroller Aadrion / Heplacemeﬁ -
oo Coniroller Code Upgradss /
Microsoft ODX (] Dats Mhgrafior
storage Sheli or Node Addbon
vSphere Snapshot Integration %] k gl
Viware VAA] roraL & 1
SUPPORT
A
Ly Q"w FRemote Monitoring / 0‘,0
e Proggive Remediation
VASRM / PSA %%
: e Harrware Waranty 3 Years
Siorage DRS / ALUA &/
i The DCHG inferactive Euya; Guide wﬂsaddﬂbml dafa
e ws

Licewsed to Hewlatt-Packerd Corperetfen with ualimited and unrestricted distribution rights.
&.-2015 DCIG, LLC. Al rigints rezervec Ad other brands of products are trademarks wr regletarcd trademarks of their ¢ *pective holters and shoutd be treat=d es such, The infarmation,
700uct recommendatieng ard opinles made by DCIG, LLC are Lased upcn public Informatlon and fom wources that DGHG, LLC befieves 1o he accurate ang relisble.

wiich were not included in this data sheet.
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IBM FlashSystem V9000

ﬂl,_ previnagte S!‘?.'{r.m List:Price: 8237, 796

DCIG Rankings

EXCELLENT EXGELLENT EXCELLENT RECOMMENDED
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covrp HARDWARE
Automated Storage 1ering (AST) / Q /Q
Thirs Provigloning Urafied Management Q Raw Flash Capacity per Cluster max 840TB
Parfarmiance Monrtonng /
Replication : 9% Mult-tenancy D) Rew Flash Storage Densily max 37.5TBU
Sg:ﬁhgls Appllcauon—awara o / 0 Information Dispersal Algonthms
Notification and Logging y %o}
Asynchroncus Replication {Phone Home / SNiAP) 20 (Bt DER 4] v
Continuous / Penod o/'Q
e T DRAM Cach 128 6B
Data Migratior: to OpenStack / 53 ] ¥ Laclie MAR, 2 CONTROLLERS
Synchronous Replication & BaSsssEEaas C .
HVRAM Cache MaX, 2 CONTROLLERS 4
Thin Provisioning / Zeto Page ') NES / SMB IXTR -
Reclamatn T "
Controller Conhg
Automalted Storage Heclamahnn el REST AP| far Object Storage <] {Active-Active / Dual-Achve) Q / &
(Naiive / Symaniec) ot SO, - R
i CPU Cores MAX, 2 CONTROLLERS 32
Dedupltcation {In-ne / Posi_‘.pmgess) Q / .:‘ Auiherthcation Metheds (LDAP / ADS) Q I o
) » Scale-gut Rack Mount Controllers seax 8
Comprassion {n-ne / Post-process) @ /6% ggm%’pﬂ:ﬁr%dl %%
Concurrent SAN & NAS / e
Dedupficaton for Active Data / &%
Lossloss Dadpleation. e[ Q ------ withoui Separate Filer Head -
Automated Storage Tienng EG /8GS!
Scheduled / Dymomic &' Wrtte Goalescing / Vanable Shipe Size 9@
Metadata Sioned Separately ] Eggg;rgg;ccelemmd Compiession / (M Storape Netwotking Ports max 16
Metadata Stored i DRAM / NVRAM 0/ % Ethernet Ports /10 Gb aax 8/8
AutamntsEd Polioy-besed Proviaioning VIRTUALIZATION FC Ports 8716 Gb max 1678
Palicy-based Storage Selection 0 Microsoft Hyper-V 7 Oracle VM Q/ & Mop-Distuptive Dperations
Storage Templates with (03 @ .
e RHEY / VMware ESVESXi 0 / 0 Conirofler Addricn / Replacement
Self-service Portal e Sontrolter Code Upgrades /
o 0 Micrasoft ODX [/} Data Migration
0SeS Ar'ls Tor yAutomation & | 00
Stoiage Shelf or I\Jode Addmon
e @
Unier= e ol Airnirwine | Maamamg ﬁ ,l' & Vihware VAAT TomaL 7
Iaed A LUNAN boPredohinod & SUPPORT
S0THON 1 Ak * VASA/ SI0C O / Q Remoie Monitormg /
Managament Methads Proactive Remediatron 0/0
: . VASAM / PSA &%'%
OpenSiack Cinder / REST AP| &/% Ha dware Waltanty 3 Years
IPMI / SMI-S (SCVMM) YL ST 9%
----------------------- Virtual Volumes / o The DGIG Intsractive Buyers Gulda coniains additions! data
vCenter / Web-based IL] vRealize Operations 6 %/ mmwmﬁm;mhm i

Licensad to Hewlett-Packerd Corporation with unlimited and unrestricted distibution rights.
©2015 DC(G, LLE. Al rights rewerved. Ait olher brands or products are trademarks or registered trademarks of their respective holders and shauld oc tregted 4s such, The tformatun,
product recommendalions and oinians mzde by DCIG, LLC are Based upon public informaticn and from sources that DEIG, LLG believes fo be accurate and reliah!s.

@ Supportet %€ Unsupportad / Undetarmined
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IXsystems TrueNAS Z50 TrueFlash
®

4;" "rhﬂ"‘rffr'-‘ H!ﬁ'.#.'nq List Price. 830,000

DCIG Rankings

MANAGEMENT & SOFI'WARE

" Feafure Licenses Im..luded
Automated Storage Tiening [AS‘ i)/
Thin Primasioning

Performance Moniturmg /
Replication

Snapshats IAppImatlun-aware
Snapshats

Asyachronous Replication
{Lontmuous / Penodich

Syrehronous Regsleabon
Thin Provpsionmg 1 Zer; Page

Axmatedswrage Reclamaton -
(Nalve / Symantec) @ /%

Deduplicaton {n-hne / Post-process) @ / 654

Compression (n-Ine / Post-process) @/ o

Deduplicati for Active Data /

Lossless Deduplisaton Q" 0
Automated Storage Tienng !
{(Scheduled / Byramic} *E’/& .
Metadata Stored Separatsly /]

Metartata Stored in DRAM / NVRAM &/

Policy-based Storage Selection (]
Storage Templaies with QoS i %1
Seff-serice Portal

Exposes APIs for 3rd Party Automation
QoS Workload Prioritization I.Z';'nl,\'-'_m:-_i
User-gefined Minmums / Maamums 6o / 53

User Assigns LUN/AM tu Pre-dafined +
Semnce Levels

Mananement Methocds

OpenStack Cinder / REST API >l /Q
PMI/ SMI-S SCUMMY &l o
vCenter / Weh-based s &Ié/ 0

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Threshold Alerts 'Y Raw Flash Capacly per Applance sax ~ 30TB
Unrhed Management (] Raw Flash Capacrly per Cluster atax 30TB
Mulh-tenancy ] Rew Flash Storage Density max -~ 10TBAU
e o ST ©/Q Euntwg
Data Migration to OpenStack / 53 NYE DRAM Cache MAX, 2 CONTROLLERS 5126GB
NFS / SMB OIQ NVRAM Cache max, 2 CONTROLLERS 30,016 GB
e ol Gonfg PO
REST AP! far Ohject Storage e (Actve-Actve / Dual-Actve} Ca
Autrenticaion Methods (DAP/ADS) @/ @ O COréS MY, 2 conmoLLsRs .

Encrypin {Array-based /
Sefi-encrypting Brives) Ql o

Flash Memory Optimizalionf

Write Coalescing / Variable Strpe Sz €% / e

mﬁmelerated Compression / <YL

VIRTUALIZATION

Microsoft Hyper / Oracke v~ @&/ &
RHEV /VMwars ESVESY) 99
Misosoft ODX /]
vSphere.Snapshat Integration ]
Viware VAAl roTaL # 6
VASA / SI0C T
YASRM / PSA ST
Storage DRS / ALUA IS

Licezsed to Hewlett-Packerd Corporation with unlimited and wnresticted distrihutinn rights.
o201 DO, LLC, Al vights rsgerved. All mther btwds or products are rademarke or registesd trademarks of their re.sacth - w'dars and should be reatad a3 such. The information,
prok1 reeommendations and opinions made by DCIG, LLG are hased upon public information and from sourtes that BCIG, LLG belisves to he accurate and roflable. 35

Scale-out Rack Mourt Contriallers meax %

o Sopmte Fet Head %@
FG./ 15681 <Y
Storage Networking Parts max 10
Hihernet Ports /10 Gb max - 10!8
K Poris 16 Gb sax 470

Non-Disruptive Operations

Gonizoller Addion / Replacement .~ &/ &

Controller Code Upgrades /

Dala Migration 9@

Storage Shelf or Node Adddion (]
SUPPORT

Remote Monitonng /

Proactive Remediation o<

Hargware Warranty 3 Years

The DCIG infersctive Buyers Guide contsins additioral data
alaments that are reflectad in the rankings for each aray, but
which were not inchided in this data sheet,

& Supporied % Unsupported / Undetermined
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DCIG Rankings

MANAGEMENT & SOFTWARE

YO
Egprfl?t;glhar;]rfe Mondqrmg / o /0
ggﬁ?wug ! Appllcatmn-aware Q / a
T
Synchroneus Replication ()
e T
&t{t‘g‘r'nea}regy:t:an?g& Reclamation &'
Deduphcation {n-ime / Post-process) @ /%o
Compressin (in-ine / Post-mocessy) @ /e
ks boeaon 919
vy N T
Metadaia Stored Separately &
Metadata Stared n DRAM / NVRAM &/

Policy-based Storage Selection Q
Storage Templates with QoS .:‘
I Q ..........
Exposes AP's for 3rd Party Automation &

DoS Workload Prontzation Options

Liresl - Bt o] MATHETang DT Fi l-:-hl' E:{-
Iaet Fasgpn LUNAM In Preegdafioed o
Shrdeie Lavils -
UpenStack Cinder / HEST AP 0 / &
IPMI / SMI-S (SCVMM) Q / Q
vCenter / Web-based Q I Q

Kaminario K2 All-Flash Storage Array

MANAGEMENT & SOFTWARE coxrp HARDWARE
Quotas / Threshold Alerts Q ! 0 Raw Hash Capacily per Applance max 9216 TB
Unrfed Management (/) Raw Fash Capacity per Clusto: sax ~ 737.28TB
Mutt-tenency [ Rew Rash Sturage Densry sax 15.36 TB/U
Natification and Logain Information Dispersal Algorithms
(Phone HumefSLrggi%) ? 99 (Erasure Cading) 7 0 B
Data Migration fo OpenStack / 52 ofe /o DRAM Cache MAX, 2 CONTROLLERS 256 GB
NFS/ SMB T WYRAM Cache MAX. 2 CONTHOLLERS 512 GB
Goniroliar Gonfig &/
REST AP for Object Storage (] {Active-Actve / Duat-Active) o
Authentication Methods (LDAP /ADS) 624 / 430 CRETE AR 2N T é
Encryption {Aray-based / Scale-cut Rack Mount Contrallers. sax 16
Self-encrypiing Drives) 0 / 0

Frash | Memary Cplimibzalions

Wirtte Goalescing / Vanable Stripe Sze @&/ &
gﬁ)m Accelerated Compression / /@
VIRTUALIZATION

Microsoft Hyper-¥ / Oracle YM /@
RHEV / Vhware ESX/ESX) /%
Micrasoft ODX e
vSphere Snapshat Imtegration ) o
Whware VAA| roTAL # 7
VASA/ SIOC /t?
VASRM / PSA o'%
Storage DRS / ALUA @/
VReaizz Opaions 6 W

Licensed to Hewleit-Packard Corporation with unlimited and unrestricted distribution righis.
©2015 DCIG. LLC. Al rights reserved. Alf oiher Drands or products are trademarks or regisiered trademarks of their respective holders and shevld be treated as such. The inforation,
product recommendations and epinions mage by DGIG, LLC are based upon public tnfosmaticen and from seuree.; tkal DCIG, LLE believes to be accurate and reliable. 38

Concuirent SAN & NAS /

without Sepatate Filer Head R
FC /18CSl IL.]
Storage Networking Ports seax 32
Ethernet Ports 1/10 Gb aax 32132
FC Ports B/16 GO Max 16/ 64

MNon-Oleruiptive Ooerotliang

Controlle Addition / Replscemen (VI ]

Controller Code Upgrades /

Data Migration 0 / 0

Stoiage Shelf or Node Addition /]
SUPPORT

Remote Monstoring /

Proaciive Remediation '@

Hardware Warranty 1 Year

The DCIG interactive Buyers Guide conlains acaitions! data
efaments that are reflected in the rankings for each amay, bt
which were not inchagded in this data shest.

& Supported 59 Unsupported / Undstermined



NetApp AFF8000 Serl

Ap.r,'.ru yimate Starfing List F’ffL.f_’

DCIG Rankings

RECOMMENDED RECOMMENDED RECOMMENDED EXCELLENT
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covro HARDWARE
Feature Licenses Includeg Quolas 7 Thieshold Aleris Q/Q P Fliah Cnipacshy it Al ce amax 384 TR
Autemated Storage Tienny AST)/
Thin Provisioning Unimed Management o Raw Hash Capactiy per Cluster aax 4,608 TB
Performarce Moniionng /
:eﬂilgmlm | Mult-tenancy Q Raw Piash Storage Density ssax 19.2TBU
snapshots / Apphcahon-aware
Sriapshots Notification and Legging Informabon Dispersal Algornthms %
?SMmm‘;9§W||“a§|on (Phone Home ¢ SNAP) 0 ; Q (Erasure Codng) -
(Continuous / Penodic]
- - Data Migration to OpenStack /53 0 / o DRAM Cache MAX, Z CONTROLLERS 256 GB
ronous Rephication
Thin Prowsioning / Zero Page HFS / SMB 0/ Q fache gers Leens 268
Reclamation e - Controller Conlig 0 / 0
?#mal_esdyﬁ]tmage Reclamation REST AP| fo: Object Sioiage b‘;& (Active-Active / Dual-Active)
aive / Symantec) . E=
N CPU Cores maAX, 2 CONTROLLERS 4
Deduplication {n-line / Post-process) Authenticabion Metnods (DAP/ADS) &%/ @&
Co fin-ling 7 PUSt-D _ Ene:??e‘mm lﬁ]];a%_bm?;se)d; ?:\ I 0 Scale-out Rack Mourtt Controllers stax 24
i Concurrent SAN & NAS /
mug:cme Data / Flash Memory Opiinlizulmri'l without Separate Fiar Head ale
Avtomated Sturage Tieting FG/iSCS!
(Sehot / Dy Writs Coalescing / Vansble Sirpe See 99
Metadata Stored Separately (/] Hardw:tga’y Accolerated Compression / /& Storage Networking Poris Max "
Metadata Stored in DRAM / NVRAM Q/Q Ethemnet Porls 1/10 Gb max 72/64
Automa ) VIRTUALIZATION FC Ports 8/16 Gb aax 64/84
WLl E
G Fa = LU "‘ _________ Micrasoft Hypet-V 7 Gracle VM Q/ Q Non-Disruptive Operat‘ron; 5
Sturage Templates with QoS & )
oo | RHEV / YMwae ESX/ESX %% O G i S e
Sl Y e | controller Code Upgrades /-
j Mictosoft ODX & Data Migragon
Emeses APls fur 3td Parly Autrmaion (]
= Storege Shelf or Node Addrtion
QoS Workload Priorilizalion Dpin_mfa v&:hele SllﬁpShOt Integeation a
User-defined Minimums / Maximums 62/ & Viiware VA ToTAL # 7
g:':r mt'g'v'; LUNAM to Pre-defined & SUPPORT
vie 5
HEALSOC 010 Remote Monitonng / &!0
Management Methods i Proactve Remediation
- VASRM / PSA 'Y
OpenStack Cinder / REST API &f Hardware Warrarity 3 Yoars
IPML/ SMI-S (SCYMM) o; / & Storage DS/ ALUA %/%
@ . Virtual Vodames / ‘meDCJGMeractweBuyers doeaqniahsadcﬂbna-'ohta
¥Center / Web-based Q / Q vRealiz Operations 6 9@ e Wl o raflctea n e arkings, or cach amay, but

Licansad t» Hewlett-Fackerd Corparation with ualimited and unrestrieted dstribution rights,
22075 DCIG, LLC. All righls resesved. Aul other branug or products are trademarks or reglstered tzudemera of telr respaciive e dara and should be tnated ag such. T2 informatin,
product = ~mmendations and opir’ang madt. 15 DOWG, LLG #re t.23ed upon publle infor mation and from scurces thal DOIG, LLC befic a3 I be accurate and relalie,

@ Supported 959 Unsupported / Undetermined
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NetApp EF-Series

1pm1tm1rw- '\f...'T.'l""..u_..'-i'IHft‘ Erw S100,000

DCIG Rankings

MANAGEMENT & SOFTWARE

Feoture Licens

a5 Inchded

Automated Storage Tiermg (AST} /
Thin Piovisioning

Performance Monrtoning / )
Rephcation Q " 0
Snapshots / Applicaiion-awate ,
Snapshots Q /%
Asynchronous Replication >,
{Continuous / Perigdic) we/ Q
Synchronous Replication Q
Thin Prowisioning / Zero Page v
Aeclamaion e 1o
Automaled Storage Reclamaton T4/ %
{Naiive / Symantec) e

Deduplication fin-ne / Post-process) 54 / o5

Compigssion (In-line / Post-process)

Deduphcahon for Active Data / > 7
Lossless Deduplication L
Autornated Storage Tiering v
(Scheduled / Dynamic; . ue/ Q
Metadata Stored Separately U
Metarlata Storad in DRAM / NVRAM o/ o

Pohcy-hased Storane Selection &
SturageTemplates wnth (JoS Q
Seif-service Portal )

Exposes APIs for 2rd Party Automabion (/)

Gos Workioad Prioriitzation ﬂﬂl:iurrh

Uz Winmgms gt f i_:t

W roammm

Lisar Asmrrs LUt Hra-defimad
Sarvice vl ﬁ

Managament Mathods

OpenStack Cmder / REST AP

1P/ SMI-S (SCYMM)

vCenter / Web-based

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Threshold Alerts e Raw Flash Capacily per Apphiance seax 192 TB
T e 0 ........... Raw Flash Capacity per Cluster Max 192 T8
Muti-tenancy . .:¢ Raw Flash Storage Density sax 19.2781)
e o S @/ Faeoan B
Data Migration to OpenStack / $3 e/ DRAM Cache MAX, 2 CONTROLLERS 2468
NES / SMB . ! 'IOI g‘ ” NVRAM Cache #ax, 2 CONTROLLERS &%
REST AP fol & Gontrol-ler Goni"g » L 9
r Object Stolage 1] (Active-Active 7 Dual-Actrve)
Authentication Methods (LDAP / ADS) 629 / 3¢ G s LR 12

ey i B
Saff-ancrypheg Drivee) /@

Fiash Mempry Optimizations

Wnte Coalescing / Varable Stipe Sz 639 / 6%

ga&m Accelerated Compression / %/ Q
VIRTUALIZATION

Microsaft Hyper-V / Oracle VM &/
RHEV / VMware ES/ESX Y]
Microsoft ODX : &
¥Snhere Snapshot Integration &
Viiware VAA! ToTAL # 3
VASA £ 310C

VASRM / PSA

Siorage DRS 7 ALUA

Virtual Volumes /

vRealize Operations 6

Afl information on this data sheet is based entirely on publicly available information and DCIG's own knowledge of the product.
“his informatian reflects 0CIG's opinion about this product as no infermation was provided by the vendor.

Licensed to Hewlatt-Packard Corporation with unlimited and enrestricted distribution rights.
22015 DCIG, LLC. Al rights resesved, All other brands or peodugts are trademarks or registered trademarks of their respetfive holders 2«1 siouid e treated as sucii, The informatian,
praduct cecommendations and opinons made by DCIG, LLG are based upon publlc information and from sources that DCIS. LLG belisves o b aceurat. and refiab'. a8

Scale-out Rack tMount Conirolleis sax e

Concurreni SAN & NAS /
without Separate Filer Head

2
S
%

EC /18G5l 9
Storage Networking Ports sax 8
Ethernet Ports 1/10 Gb max a/s8
FC Ports 846 Gb max B/8

Non=-Disrupfive Operalionm

Controlier Adddion / Replacermet /&

Coniroller Code Upgrades / -,

Date: Migiation G/

Strage Sheff or Node Addthon &
SUPPORT

Remote Monitonng /

Proactve Bemediation Ql o

Hisrthautro Warranky 3 Years

The DCIG interactive Buyers Guide corlains additional data
efoments that are reflected in the rankings or each amay; by
which were not included in this data sheet.

& supported 8% Unsupported / Undetarmined



Nimbus Data Gemini Series
]

Approximate 5t Price: N

DCIG Rankings

MANAGEMENT & SOFTWARE

Feature Licenses Included

Automated Sterage Tienng (AST) /
i Prowsioning

Performance Monrtoring /
Replicahon

%/
(L]

gm { Application-aware 0 / 0
(<A 12
Synctwonous Replication &
gmng / Zeio Page 0 7.
m S"E::]algg Reclamahon - &/
Deduplication n-line / Post-process) (&% /5%
Compression (In-ine / Post-process) (% /5%
st [ 810
Metadatz Stored Separately

- =
‘Q&:

Meiadaia Stored in DRAM / NVRAM

Automatzd/Policy-based Provisionin

Policy-based Storage Seleciinn

<
Stovage Templates with QoS N (/]
Seif-service Fortal (/]

Exposes APIs for 3rd Parly Auloration )

QoS Workload Prioritization Ophony

Usar-defined Minmums / Maximums 00/ #5%

User Assigns LUN/AVM to Pre-defined o
Service Levels *

M T ent Methot‘rl:

OpanBtack Cinder / REST APl

1PMI 7 SMS (SCYMM) &%

vCenier / Weh-based

Microsoft Hypei-¥ 7 Oracle Vv
RHEV / VMware ESX/ESX)
Micrasof ODX

v3phere Snapshot Integration
VMware VAAl rozat #

VASA 7 SI0C

VASRM / PSA

Storage DRS / ALUA

Virual Volumes /
vRealze Operabons &

Lieenyed to Hewlatt-Packard Corporstien with untimited snd uaresiricted dairibution fghts.
€2015 DCIE, LLEC. AY rights r+served. Alt ather brards or prodieis are irademarks o vaglstered trademar.s of their respective holci-rs ant should e tr wbed as such, The informatian,
proghuct e jommentedens and ootnlons mede by DCIG, LLC are based upan pubic infermalion and from sourcas that DCIG, LLC betisves 1o be accurate and rellable.

Non-Disruptive Operatiori-.L

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Thrashold Aterts &' Raw Flash Capacity per Appliance Max ~ 48TB
Unrhied Managsmment (/] Raw Flash Capactly par Glusisr sax 1,000 TB
Mulh-tenancy (/] Raw Fash Storage Density sax 24TBAU
Notrfication and L == Infonmation Dispersal Algonihms ‘,
(P%m I.k:“zn[ sﬁﬂ%}ng &/ 0 {Erasure Coding} i ’4‘0
Data Migraiion fo OpenStack / $3 Tl T DRAM Cache MAX, 2 CONTROLLERS 128 GB
NFS / SMB 6/@ NVRAM Cache MaX, 2 CONTROLLERS 5
e Controlle Conlig .
HEST API for Object Storage < (Active-Acive  Dual-Active) 3 /%
Authentication Methods (LDAP /aDS) @/ @ L ZEo R o
Enciypton (Artay-based / Scale-out Rack Mourtt Controllers asax 4
Seli-enerypting Drives}
[ Concunent SAN & NAS / QIQ
Flash Memory Oplimizationfs withoirt Separate Rier Haad
write Caaleseing / Vanabla Stnpe Sze FC /15081 /@
Hardware Accelerated Compressien / | Storage Networking Ports sax 8
Proprielay 9'G RN
Ememet Ports 1/10 Gb max 8/8
VIRTUALIZATION FC Ports 8/16 Gb MK 0/0

Controller Addttion / Feplacement - & /&
Controller Code Upgiades / P
Daia Migration N @/ &
Siorage Shelf or Node Addibon &
SUPPORT

Remote Monrioring / -

Proacve Remediation /<
Hardwara Warranty 1Year

The DCIG inferaciive Buyers Guide contsins additional data
slaments that are reflected in the renkings for each aray, but

which wers ot included in this dafa shest

@ Supported 5% Unsupported / Undetermined
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Oracle FS1-2

Agproximate Starting List Frice:

DCIG Rankings

MANAGEMENT & SOFTWARE
Fantie Ulbanses |meludid
Automated Storage Tienng (AST) /
Thin Provisioning Q / 0
Parfioimance Monitonng / -
Replication ) & f ’“ )
Snapshots / Applicatron-awars
Snapsnots @'
Agynehronous Replication v,
{Continuous / Periodic) o [
Synchronous Rephication )
Thin Prowsioning / Zero Page 7
Reclamation 9 9
Autornaied Storage Reclmnatlon e/ %
{Natwe / Symantec) o'l e

Deduplication {n-line / Post-process)

!
Compressian (In-ine / Pest-process) ~ #74 / ¢3¢

[sgduphcation for Active Data / W [ o
Lossless Neduplication sl
Automated Storage Tienng

(Scheduled / Dynamic) '@
Metadata Stored Sepanately X

Metadata Stored in DRAM / NVRAM

Policy-based Storage Selection

Storage Templaies with QoS
Self-service Portal

Exposes APIs for 3rd Party Automation

QoS Waorklond Priontization Options

nes-dhrfieid Minimme £ Magomoms G 08
:.;-:.::Itlrx_— [INAME L Pra- il ined &
OpeuStack Cindar / REST API &'9Q
PMI / SMI-S (SCVMMY) Tal
vCenter / Web-based I ]

$90.000

MANAGEMENT & SOFTWARE covro HARDWARE
Quatas / Threshold Aleris /% Raw Flash Gapacily pe Applance max ~ 912TB
Unified Management Q Raw Flash Gapactty per Cluster seax 912 TB
Mulh-tenancy o Raw Flash Starage Denstty Max 14,25 TB/U
Notrficatien and Logaing Information Desparsal Algorthms o
(Phone Home / SNMP) @9 {Erasure Coding) "
Datz Migration to OpenStack / 53 el DRAM Cache MAX, 2 CONTROLLERS 416 GB
NFS / SMB " .gr‘ 1024 - WNYRAM Cache MAX, 2 GONTROLLERS 3268
i’
Controtter Gondlg e /%
REST APl for Object Storage ] {Aciive-Active / Dual-Active) S
. : 2
Authentication Methuds (LDAP / ADS) ° I CPU Cores MAX, 2 CONTROLLERS 4
Encryption {Anay-hased / /@ Scale-out Rack Mount Controllers sax 16
Seff-encrypting Drives) -
Concurrent SAN & NAS / o I Q
Fiaah Memoty Optimjzations without Saparate Fler Head
Wrte Coalescng / Veriatla Strpe Sze. @/ 6% FC/15CSI 0 l 9"‘
Hardware Accslerated Compression /@, Storage Networking Porls sax 16
Proprgiary s/ Q J
Ethernet Ports 1/10 Gb max 16/116
VIRTUALIZATION FC Porte 8/16 Gb max 12112
Microgoft vaer_V[Oracle Y 0 ‘{ o HNon-Dismuplive Oporations
RHEV /VMware ESESY o/ & Conirofle Addion / Replacement &%
Controtler Code Upgrades /
Pt emdh 0k 5] Data Migrabor, 0/ <
torage Shelf or Node Addrti
ySphere Snapshot Irtegration = e ace 4 9
Vhiware VAA| roTaL # T
SUPPORT
UYL 9 / 0 Remate Monrtering / o /Q
" Proactive Rernediation
VASAM / PSA 0/ D
Hardware Wazranty 1 Year
Storage DRS / ALUA Q/Q
Viriual Volumes / - The DCIG inferactive Buyers Guidke coniains adutionsl data
vRealizs Operahons 6 DI slemerts that are refiacted n the rankings for each aimay b

Licenzed to Hawlatt-Packard Gorporation with unlimited and unrasiricted dlstribution rights.
©2015 DCIG, LLC. Ali rights reserved. All athes Lrands or products are trademarks or registered trademarks of thair ragpective holdess and should be treated as swoh. The Infarination,
rroduct recommendations and opinions made by DCIG, LLG are pased upon public information and from Sowes that DCIG. 1L believes to b2 accurate and reliable.

& Supported 9 Unsupported / Undatarmined
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.Pure Storage FA-400 Series

4{+;_.|:JMF"' ift’ 5{Lil.fwu; f_m Frice; Over 100,001

DCIG Rankings

Feature Licenses Included

Automated Storage Tieting 1} /
Thm Prowisioning

E;f;x&%m':‘ce Monitoring / 0 / Q .....
gﬂm / Applicahon-aware Q / g
R e
', .
Synchianous Replication X2
Thin lermnng / Zero Page 0 / e
ﬁdurﬂwm;egy;t:;aﬁgg Reclamahon | Q l 0
Deduplicaion (n-hne / Post-pi ocess) 0 l Q
Compression {in-ling / Post-process) Q; Q “
LS ere
Metadain Stored Separately 53
Meiadata Stored in DRAM / NVRAM .;. [ 6%
Autamated/Policy-based Provisic mmg- |
Policy-based Storage Selecton [
St‘OIagerTempla;[és with (05 /]
T ] == 0 ..........
Exposes APts for 3rd Parly Automaben a VVVVVV

|)ser-defined Minimums / Maximums

User Assigns LUN/YM to Pre-dehned
Servee Levels

Managomaont Mctho?jla
OpenStack Ciner / REST AP

[PMI /7 SMI-S (SCYMM)

vEenier / Wab-based

QoS Workload Priaritization Oplions

£ ) O

99

TS

oo

Uceassd to Howlett-Packard Corperation with unlimitad and unrestricted detribution rights,
©2015 B, LLC. Al rights reserw:dt. AH otter brends or products are Irademarks cr registered trademarks of their respective hridsrs and should he traate as such, The information,
peocuct r=: mmendatleis and opinlons made by DCIG, LLC ara be ¢ unon public Information and from sourgas thal DCIG, LLG k2lievs 1o be accurate and rellable,

MANAGEMENT & SOFTWARE covro HARDWARE
Quotas / Threshold Alerts /S Raw Flash Capactly per Appliance sax =~ 707TB
Unehed Manayement & Raw Ash Capacity per Chister Max 707B
Mutt-tenancy (/] Raw Flash Sterage Density Max 11.6TB/U
Moiification and Logging - v taformabion Dispersal Afgorithms, %
{Phone Home / SNMP) @/ {Erasure Coding) B
Data Migratian i OpanStack /53 “', / -\‘3 DRAM Cache mAX, 2 coNTROLLERS 1,024 6B
NFS /7 SMB %/ o NVRAM Cache MAX, 2 CONTROLLERS - 8Gb
ControHest Cnnfrl Q 76
REST APt for Object Storage ) {Active-Active / Dual-Actve) -
Aviherbaton Methods (LDAP /ADS) %/ @ CHMTRCATmINT] o e
Encrypton {Array-based/ . Seate-out Rack Moant Controllers aax g2
Seif-encrypting Droves) Q 1o
- Concurranl SAN & NAS / ol
Flash Momory Oplinizations withoui, Separ&te Filer Head
Wnite Coalescing / Vanable Stripe Sze FC/15C8) Q / 0
Harrware Acceterated Cormpression / Siorage Neiworking Ports sax 12
Proprietary 0 / Q o g
Ethetnet Ports 1/10 Gb aeax 12/12
VIRTUALIZATION FG Ports 8/16 Gb max 12185
Microsoft Hyper-V / Oracle M - 0 / 0 MNon-Disruptive Operatimjll_.f_t
I 1 N
RHEY 7 VMware ESX/ESK o' Controller Addion / Replacemeri. - o8/ @&
Cortroller Code Upgrades / Q %
Microsoft QDX o Daia Migretion C
elf o Noda Addttion -
vBphere Smapshot Integration & S . L4
Vidware VAA] roraL # 7
SUPPORT
LY 3,
HELELE 2@ Remote Monitoring Q / Q
........................... Pm Hﬂmﬁdlﬂtloﬂ
VASAM / PSA &'9
Hartdware Wananty 3Years
Storaga DRS / ALUA &/
Virtual Volumes / - The DO intermciive Buyers Guida contains addtional data
Realze Operatons 6 DI ot utare et i horankings o enchaa s

@ Supported <56 Unsupported / Undetermined
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Pure Storage FlashArray//m Series

Approximate Starting List Price: N4

DClG Rankings

EXCELLENT GOOD GOOD EXGELLENT
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covrp HARDWARE
Quatas { Threshold Alerts U< Raw Flash Capacity per Appliance stax 13678
Autoimated Storage Tiering (AST) /
Thin Provisioning Unified Management (/] Raw Hash Capaciy per Cluster max 136 TB
Periormance Monitorng / Q / o
Replication omins Multi-Tenancy () Raw Flash Siorage Densty sax 12ATBA}
Snapshots / Appllcatlon-awale 0 T}
Snapshats h Noification and Logging ](Em?‘;'%ﬂug%amal QL= ]
Asynchronous Replication & (Phane Home / SNMF) S =
(GO ARartost e = e | DRAM Cache MAX, 2CONTROLLERS 1,000 GB
Data Migratson to OpenStack / 83 e/ e ] '
Synchronaus Replication X
e . NVRAM Cache MAX, 2 CONTROLLERS 3268
Thin Provisioning / Zeto Page &Y NFS / 5B e/ % i
Reclamation . Gontraller Gong N 9 /4%
Automated Stoiage Reclamaton o / 0 REST APl for Object Storage ] {Active-Active / Dual-Active) £
{Native / Symantec) .
CPU Cores mAX, 2 CONTROLLERS 64
Deduplication {r-ine / Post-process) @ /9 Authenticaon Methods (DAP /2DS; &/ &
. 7
. = - Encryption fArray-based / - - Scale-out kack Mount Controflers sax Exd
Compiession {In-ine / Posi-process) @ /030 Sat-oncaypliig Dives) &/ -
............................ Concureant > ],
E:gsl?glssmslggualrcme Data / QI& Flanh Memory Optimizabons without Separate Filer Head Ry / fas
gtﬁ;ﬁdﬁfegftg;g;ﬂgf“‘ﬂ 20/ Wrte Coalescing /Vanable Stpe Sz %/ @& FC /1503! o9
q Y Hardware Actsisrated Comprassion / Sivrage Networking Porls sak 12
Metadata Siored Separately X Propisisty Q /Q rage g e
Metagdata Stored in DRAM / NVRAM g f Ethernai Ports 1/10 Gb amax 12/12
; . VIRTUALIZATION EC Ports B/16 Gb max 12/12
Pnlicy-based Storage Selechen 0 Microsoft Hyper-V / Onacle Vi 0/ ’: Non-Disruptive Oparatiang
Storage Templates with QoS e N ‘ = ]
- RHEV 1 Vhware ESX/ESXi ) Conitoller Addiion / Replacement ]
Seff-seivice Portal .~ . - ] Gontroller Code Upgrades / P
Microsaft QDX <] Daia Migration -
Expuses APs for 3rd Party Avtomation €% B
; _ Storage Shett or Node Addiiior: ]
QoS Workinad Priosithealian Qjtions vSphere Snapshot Integration 0
NIRRT ST ITRTTRITE SR IS TN VMware VAA TOTAL # 7
Juie Ao LM Do el e | T S SUPPORT
SIAN LU VASA £ BI0C /G Remote Monttoring /-
Managemsnt Methads Proacive Remediation QI Q
VASRM / PSA
GpenSiack Cimder / REST API Hardware Warranty 3 Years
IPMI / SMI-S (SCYMM) D 0/ r"i ST EEALE
o Virtual Velumes / o ThaDCIG#mracﬂveBuyars Guidecm&s;nsaddﬂionaldam
vCente! / Web-hased &/ 0 vRealize Operations 6 /G bt il Ao i

Licensed to Hewdett-Packard Corp

jon with unlimited and

rictad distribution rights.

@ supported

©2015 DCKS, LLC, A righis reserved. All other brands b7 procusts are trademarks or registered trademarks of their respective holders and shoufd be treaied as such. The information.
pr,ant recommendations and opinians made by DCIE, LLG are based upon public Informatton and from sourcet that DEIG, LLG befiew:3 to be accurate and reliable.

#5% Unsupported / Undetermined
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SolidFire SF Series
]

MANAGEMENT & SOFTWARE

Feature Licenses Includad

Automated Storage Tienng i =, ,0
Thin Frovisiomng o

Perfermanca Monitoring /
Heplication

Snapshots / Application-aware
Snapshots

Agynchronaus Replication

(Confinuous / Peradic) - @@
Synchronous Replication ]
I N}
Reclamation R < /'9
Automaied Storage Reclamation - -
{Native / Syminiec) . @i/

Deduphication (in-line / Post-processy @/ 6%

Compression {n-ine / Post-process) &/ &

Deduplicaiion for Activg Data /

Lnssiess Deduphication Ql &
Automated Storage Trering ¥ 1 %
(Bcheduled / Dynamic) ) .“‘l ”
Meladata Stored Separalely - @

Metadala Stored in DRAM / NVRAM 0%

Policy-based Storage Selection 0 |
SoageTenplaes win (oS o
Self-s-ervm‘ Portal ) i 9 o
Exposee AP fo 31 Pary Atumaton 0

QoS Worklead Prioritization Options

\sar-definegd Minimums / Maximums & / ﬁ

Usar Assigns LUN/YM to Pre-defmed ik &
Serince Levels

Management Meathods

OpenStack Ginder / REST API Y]
IPMI/ SMI-5 SCYMM) 04/ %
vCeter / Weh-based - @&

MANAGEMENT & SOFTWARE covro HARDWARE
Cuotas / Threshold Alerls /% Raw Flash Capacily pet Apphance sax  9.6TB
Urnfied Managsment & Retw Flash Capacity per Cluster max 960 TB
Mutii-fenancy & Raw Flash Storage Densiy sax 9.6 TB/U
Nobfication ard Logging 5o Informaton Dispersal Algurithms
{Phune Home / SNMP) Q / & {Erasuie Coding) 0
Data Migration to OpenStack /53 [ Q / Q DRAM Cache MaX, 2 CONTROLLERS 256 GB
NFS/SMB - 2N ‘3/‘;’;’ NYRAM Cache MAX, 2 CONTHOLLERS 8GB
Dl [, o2
RESTAPI for Object Storage - - 5 (Actve-Actve / Dual-Acive) -
CPU Cores max, 2 CONYROLLERS 16

Autheribcahon Methods (LDAP / ADS) &/ @&

Enct s (Airay-based /
Se{fewn'::mﬁg iehes) '@

Flash Momary Oﬁ)timl.::aliull-:-

Witte Coalescmig / Vanable Sirpe Sze @/ 5

Proprietaty

Hardware Accelerated Compression / /& '

VIRTUALIZATION

Microsaf Hyper-V / Oracle VM 'S
e ESWESXI ‘ A Q IQ .
Microsoft ODX ]
vSphere Snapshot Integration ]
\hware VAA! romaL # ™ 4
VASA/ SIDC &%
S e/@
Storage DRS / ALUA &/
gﬁ?ﬂ?r;evoggfn‘;m 6 S/ 9

Uicessed t» Hovrlatt-Packard Comoration with unlimited and unvestricted dstribution rights.
42015 DCIG, LLS. All rights r: ser-++. Al other branc:: or preducts are frademarks o feglstezed trademarks of telr rer pective holdecs and shoutd ba treated as such. The information,
weorct recr.nniendrilons and oplvions made by DCIG, LLC 2re | ssed vnon public Information and from srurce: that DCUG, LLG befievas to e ar uurate and reliable. 43

Scale-out Rack Mount Controliers sAx 100

Concurrent SAN & NAS / L
without Separate Filar Head i bl g
FG/1508 . 9@
Storage Networking Ports seax - 2
Ethernet Ports /10 Gb aeax 2/2

FC: Ports 8/16 G0 ax 414

|
Nen-Disruptive Operaticns

Controller Addion / Replacement ~ &/ &
Controller Code Upgrades / -

Date Migiation - &91%
Storage Sheif or Node Addon  ~ - &

SUPPORT

Remote Monitonng /
Proactive Hemedlagtmn 01" Q
Hardware Warranty 1 Yaar

elements that are reflacted in the rarldngs for each array, but
which were not inciuded in this dats sheet.

@ supportsd 8% Unsupported / Undetermined




Approximate Starting List Frice: 8t

DCIG Rankings

Tegile IntelliFlash T3000 Series

7

EXCELLENT EXCELLENT GOOD EXCELLENT
MANAGEMENT & SOFTWARE MANAGEMENT & SOFTWARE covro HARDWARE
Featyre Liconsss [neludod Quotas F Threshold Alerte &% Raw Flash Capactly per Applience sax 336 TB
{ Automated Storage Tanng (aST) /
Than Provisipning Unified Managament o Raw Flash Capacily per Cluster max 336 TB
Performance Monidorng / Ql 0 S
fieplication ol mumenancy () Raw Flash Storage Density aax 336TBA
Snapshots / Apphcation-awaie
Snapshots @' Naficaforvand Logging ° informaiton Dispersal Algortthms =
Asynchronous Replication @ {Phone Home / SNMP) Bl {Erasure Coding) D
{Continuous / Peripdic) - DRAM Cach 192 GB
: s ote Minrabion to OpenStack / S3 e/ RAM Cache MAX, 2 CONTROLLERS
Synchronous Replicainon & D
NVRAM Cache MAX, 2 CONTROLLERS e
Thin Provisioning / Zero Page & / 0 NFS/ SMB Q/ < =
Reclameton 2 Wi e Cantroller Contig o ! 2
Automaied Storage Reclamation &/ % REST AP| for Object Stoiage Ex] {Active-Active / Dual-Active} >
{Native / Symantec) -
P CPU Coles MaAX, 2 LONYROLLERS 32
Deduplication gn-line / Post-process) @ /6% Authenticaton Methods (LDAP / ADS} o3¢/ &
e . Scale-out Rack Mount Controlls Max =
Compression (In-ne / Post-process) %/ ¢% Eneff%%tém:%rmd / /& ' “
; Concuirent SAN & NAS /
Deduplicahon for Acive Data A = : )
Losslgsls ngupl:catl[):e / 0[ Q Fiireh Memoary, Optimizstions withoui Separate Filer Head 010 llll
Automated Stotage Tienng v - FC / 15CSE /
(Schaduiod / Dynamic) MI Q | Wiiie Coalescing / Varable Stripe Size ©'9
Metadata Stored Separately < g&%ﬁmmﬂ Compression ! yeg 7 g% Storage Netwarlung Ports Max 16
Metadata Stored in DRAM / NYRAM O:QIQ Ethernet Ports 1/10 Gy sax 16/8
Aulomaled! Pallcy-bassd Provisioning VIRTUALIZATION FC Ports 8/16 Gb max g/ .,24
Policy-hased Storage Selection 0 Microsoft Hyper-Y / Oracle M NondDisruplive Opsratians
e A RS 9 AHEY / VMwate ESVESX Gontioller Addition / Replacement
Salf-service Portal 2 Controller Code Upgrades /
Microsofi GDX Data Migration

Exposes APlz for 3rd Parly Automaton

(<

QoS Worklcad Priontization Opltions

Inea -l Rbnienres J Mauiiniing

ooe /608
e Mgl LUV 0 Pros defiieg

Sty Loy &

Management Mathods

OpenSiack Cinder / REST APY /&
1M1 / SMI-S (SCYMM) &%
vCentet / Web-based - &'

vSphere Snagshot Integraiion
VYMware VAAI ToTAL #

VASA / SIOC

VASRM / PSA

Storage DRS / ALUA

Viriuat Volumes /
vRealize Opeiations &

Licansed ta Hewlett-Packard Corporetion with unlimitad and unrestricted distribution rights.
2015 DCIG, LLG. Al rights teserved, Ml other brants or produets are trademarks or registered trademarks of their respactive hokders and shou!d e trealed as such. The Jnformatien,
[0 recomn endations and opinlons made by DCIG, LLG are based upon public information and from sources that DCIG, LLC beficves to be acturate and reliable.

/g

Storage Shelf or Noge Addriion

SUPPORT
Remote Monttoring /
Proactive Remediahion @9
Hardware Warrardy 90 days

Tha DCIG interactive Buyers Guide contalns edditional data
eloments that ana reflected in the rankings for aach array, b

which were not Included in this data shest.

@& supported 39 Unsupported / Undetermined
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Violin Memor
#

DCIG Rankings

MANAGEMENT & SOFTWARE

resture- Blestises Include;d

Automated Storage Tiering 1) / S} S
Thin Prowisioning “53/ ‘_E‘-""
Perforrnance Monitoiing 7 ®, |
Reglicahon Qal e
Sriapshote / Applicatiun-aware w7
Snupshots w1
Agyncironaus Replication /6%
{Continuous / Pertodic) it
Synchronous Replication <]
Thin Provisioning / Zerg Page Ta O
Reclamation . ‘ RS
Automated Storage Reclamation ™ ..
(Natwe / Symanec) B
Deduglication (n-lne / Posi-process) e/ 83
(;ompiession fin-line / Post-procass) e/
Deduplicaiion for Active Data / ’v‘ !’v‘
Lossless Deduplicabon ="
Automated Storage Tiering >, | -
(Scheduled / Dynamic) i
Metariata Stored Separafely (/]

Metadata Storer in DRAM / NVRAM = ¢/ &5

Policy-based Storage Selection £
Storage Templates wath (oS D
Self-service Portal ]

Exposes APIs for 3rd Parly Automation )

QoS Workicad Pribifitizatian Options

User-defined Mimmums / Maximums /S
Usur Assigns LUNAYM to Pre-detined e
Serwice Levels o
Mamaete ment Methods

OpenStack Cinder / REST API Q/ o
IPMIL! SMI-S (SCYMAM) a/ch
vCenter / Web-based e 3

y Violin 6100 Series All Flash Array

Appraximate Starfing List Price: $227

MANAGEMENT & SOFTWARE covro HARDWARE
Quetas / Threshold Alerts /& Raw Flash Capacity par Appliance aax ~ 35TB
Unrhed Managerment & Raw Pash Capacity per Cluster sax »TB
Muth-tenancy 15 Raw Flash Storage Density atax 11.67 TBAU
Notification and Lo Information Bispersal Algorthms o,
ﬂ‘h:'.ne Hom:lanl Sl-lfl‘lal%;m - @/ {Erasure Coding) Pt
Data Migration Io OpenStack /53 . &%/ &% DRAM Coache Max, 2 CONTROLLERS 96 6B
NFS / SMB /% NVRAM Cache MAX, 2 CONTROLLERS s/cB
Conrtroller Cortfig 0 It
REST APi for Object Storage ] {Actve-Active / Dual-Active) - o o
,_ B
Authentication Methods (LDAP /ALS) &/ &% Lo S 2 Canraal e %
Encrypbion (Arvay-based/ &/ Scale-out Rack Mount Controllers sax 1
Seif-encrypting Drivas) {8
Concumrent SAN & NAS / 2/ %
Flash Momory Optimizations without Separate Filer Head Gl
Wil Coalescing /Vanable Sinpe Stz FC/15CSl Y]
Hardware Accelerated Comprassion / B h Siorage Networking Prils max 8
Piey p ey, o Tape g Poifs
Ethernet Ports /10 Gib sax 8/8
VIRTUALIZATION L it B/1E (22 aay B/

Mictesefi Hypet-¥