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Outlineto IBM'sinput to " NicName" proposal:

| - General Business I nformation

D2. IBM's full legal name, principal address, telephone and fax numbers, and
e-mail address.

IBM United Kingdom limited
PO Box 41

North Harbour

Portsmouth

Hampshire

PO6 3AU

Td.: 02392 561000

Fax: 02392 383914

D3. IBM's The addresses of all other business locations of the registry
operator. (NB: This should be the country HQs outside of the UK).

International Business Machines Corporation

New Orchard Road

Armonk, New York 10504

IBM UK Ltd is one of the internationd group of companies within IBM World Trade,
Europe/Middle Eag/Africa (IBM EMEA). IBM UK Ltd is a wholly-owned subsdiary
of IBM EMEA which is in tun, a whdly-owned subsdiary of the Internationd
Business Machines Corporation of Armonk, New Y ork.

The diagram below shows the IBM EMEA (Europe, Middle East and Africa) regiona
presence.

EMEA REGIONAL FRAMEWORK




In EMEA, IBM has offices or operates in the following countries in addition to the United
States.

Europe: Albania, Audria, Bdaus Bdgium, BosiaHerzegoving, Bulgaria, CIS & Badltic,
Croatia, Cyprus, Czech Republic, Denmark, Esgtonia, Finland, France, Germany, Greece,
Greenland, Hungary, Icdand, Irdand, Itay, Latvia, Lithuania, Luxembourg, Mata, Moldova,
Netherlands, Norway, Poland, Portugd, Romania, Russa / Kazakhdan, Saudi Arabia
Sovekia, Sovenia, South Africa, Spain, Sweden, Switzerland, Turkey, Ukraine, United

Kingdom.

Middle East: Bahrain, Egypt, Isradl, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia,
United Arab Emirates.

Africa: Algeria, Angola, Benin, Burkina Faso, Burundi, Cameroon, Cape Verde, Centrd
African Republic, Chad, Congo, Djibouti, Equatorid Guines, FEritres, Ethiopia, Gabon,
Gambia, Ghana, Guinea Bissau, Guineg, lvory Coadt, Lesotho, Liberiaz, MALAWI, Mdi,
Mauritania, Morocco, Mozambique, Namibia, Niger, Nigeria, Republic of Botswana
Reunion, Sao Tome, Senegd, Seychdles, Sera Leone, South Africa, Sudan, Swaziland,
Tanzania, Togo, Tunisia, Uganda, Y emen, Zaire, Zambia, Zimbabwe.

Americas: Anguilla, Antigua & Barbuda, Argenting, Aruba, Bahamas, Barbados, Bermuda,
Bolivia, Brazil, Britih Virgin Idands, Canada, Cayman, Chile, Columbia, Dominica,
Ecuador, Grenada, Guyarg, Jamaica, Martinique, Mexico, Montsarrat, Netherlands Antilles,
Paraguay, Peru, Saint Kitts, Saint Lucia, Saint Vincent, Suriname, Trinidad and Tobago,
Turks & Caicos Idands, United States, Uruguay, Venezuda.

Themgor IBM locationsin the UK are:

BASINGSTOKE PO Box 32, Alencon House, Alencon Link, Basngdoke,
Hants, RG21 1EJ

BEDFONT LAKES 1 New Sguare, Bedfont Lakes Fedtham, Middlessx, TW14
8HB

BELFAST 4 Bruce Street, Belfast BT2 7JA

BRISTOL Temple Way, Brigtal, B2 0JG

DUBLIN Burlington road, Bdlbridge, Dublin 4, Irdand

EDINBURGH Buchan House, 21 & Andrew Sguare, Edinburgh, EH2 1AY

GREENOCK PO Box 30, Inverkip Road, Spango Vdley, Greenock, PA16
OAH

HURSLEY PARK Hurdey House, Hurdey Park, Winchester, Hants, SO21 2N

LEEDS 11 Albion Stret, Leeds, LS1 5EU

MANCHESTER Jackson House, Shson Road, Sde, Cheshire, M33 1DB

NORTH HARBOUR PO Box 41, North Harbour, Portsmouth, Hants, PO6 3AU

(Head office)

NOTTINGHAM City Gate Weg, Tall House Hill, Nattingham, NG1 5FN

SOUTH BANK 76 Upper Ground, South Bank, London, SE1 9PZ

WARWICK PO Box 31, Birmingham Road Warwick, CV34 5L

STAINES Lotus Deveopment United Kingdom Limited, Lotus Pak,
The Causaway, Staines, TW18 3AG




D4. IBM's core business type, (eg., corporation, partnership, etc.)and law
(eg., US, UK) under which it is organised.

For the purpose of any contract in the UK, IBM UK is a Limited company
organised under English law

D5. URL of IBM'sprincipal world wide web ste.

WWW.ibm.com

D6. Dun & Bradstreet D-U-N-S Number (if any)
Dunn & Braddreet No.: 210151718

D7. Number of employees - UK and World-Wide

Number of Employees Worldwide

1995 1996 ‘ 1997 1998 ‘ 1999
IBM/Wholly 225,347 240,615 269,465 291,067 307,401
owned
subsidiaries
L ess than wholly 26,868 28,033 20,751 21,704 17,176
owned
subsidiaries
Complementary 38,000 37,000 43,000 36,900 29,800

IBM employess, induding wholly owned subddiaries, incressed by more than
16,000 in 1999. The growth aess of the company, Globd Services and the
Software  Group, cortinue to drive the increess Globd Services hired
goproximately 17,000 in 1999. Acquidtions aso contributed to the increese. The
company aso continues to reduce its infradructure and to withdraw from certain
busnesses, thereby offsetting some of the growth. For example, during 1999, IBM
s0ld its Globd Network to AT& T, resulting in the loss of about 5,300 employees.

The decrease in employees in the less than wholly owned subsidiaries over the last
year reflects a number of entities that were converted to a wholly owned status,
such as Globd Services in India and MiCRUS in the U.S, or divested during the
year. Patidly offsgtting the decreese was continued growth in Globd Services,
notably in Audrdia, and in anumber of subsdiariesin China

The company's complementary workforce is an gpproximation of equivdent full-



time employees hired under temporary, pattime and limitedterm employment
arangements to meet specific busness needs in a flexible and cog-effective
manner. (NOTE: Above information is taken from the annua report).

Number of Employeesin the UK

Y ear 1994 1995 1996 1997 1998 ‘ 1999
Number 13,426 13,744 15,021 16,833 17,740 18,427

D8. Registry operator's total revenue (in US dallars) in the last-ended fiscal
yeer.

$37,548 Million For the year ended December 31 1999.

D9.

N/A to IBM

D10. Name, telephone and fax number, and e-mail address of person to
contact for additional information regarding this proposal. If there are
multiple people, please list all their names, telephone and fax numbers, and e-
mail addresses and describe the areas asto which each should be contacted.

Main IBM Contact:

David White,

IBM Network Generation Client Manager.
IBM (UK),

1, New Square,

Bedfont Lakes,

Fetham,

Middx.

TW14 8HB.
david_white@uk.ibm.com.
Tel.: +44(0)-7710-031042.

Backup Contact:

Ged Murphy,

IBM Network Generation Client Manager.
Address as above,
ged_murphy@uk.ibm.com

Tel.: +44-(0)-161-9056237

1. BUSINESS CAPABILITIESAND PLAN




D12. The second section of the Registry Operator's Proposal (after the " General
Information” section) is a description of the registry operator's Business
Capabilities and Plan. This section must include a comprehensive, professional-
quality busness plan that provides detailed, verified busness and financial
information about the registry operator. The topics lised bedow are
representative of the type of subjects that will be covered in the Business
Capabilitiesand Plan section of the Registry Operator's Proposal.

D13. The Business Capabilities and Plan section should consist of at least the
following:

D13.1. General description of IBM's capabilitiess This should describe
general capabilities and activities. This description also offers IBM an
opportunity to demonsrate the extent of its busness and managerial
expertise in activities relevant to the operation of the proposed registry. The
following items should, at a bare minimum, be cover ed:

D13.1.1. Company information. Date of formation, legal <atus, primary
location, sze of daff, formal alliances, references, corporate or other
structure, owner ship structure.

Date of Formation

IBM was incorporated in the State of New York on June 15, 1911 as the Computing
— Tabulaing - Recording Co. (C-T-R), a consolidation of the Computing Scae Co.
of America The Tabulating Machine Co., and The Internationd Time Recording
Co. of New York. In 1924, C-T-R adopted the name Internationd Busness
Machines

L egal status
IBM UK isaLimited company

Primary L ocation

US  IBM Corpordion
New Orchard Road
Armonk, New York 10504

UK: IBM United Kingdom limited
PO Box 41
North Harbour
Portsmouth
Hampshire
PO6 3AU



Size of Saff

307,401 employees IBM/AWhally owned subgdiaries
UK Formal alliances

2GL Computeraid GE Capital KSE Procon Teknik
Acuma Cotec HBO Longstreet Protocol Telecordia Technologies
AnIX CP Business Sols |i2 Technologies |Lysander Reflex The Database
Apex CSF IBS Midblue Roadtech Thesaurus
Camborn Csl ICE Midrange Networks |Rockcliffe Travellog
Campbell Lee/Byford |CSL IMS MITL SAP Triangle
Cardinal Diskus Intentia Morse Siebel Systems Trilogy
Catalyst Ernstand Young [JBA Northdoor Syan Typex
Cisco Systems Fraser Wlliams JBS Panacea Synetrix Unitech
Comparex Friedman Corp Kalamazoo Platinum Blue TBC Watsons
ComputaCenter Frontline KPOS PR Tech Tectrade Wellcome
Refer ences

http://publib.boulder.ibm.com/

Corporate/Owner ship Structure

IBM is in the busness of providing cusomer solutions through the use of advanced
information technology. The company operaes primaily in a sngle indudry utlizing
sved segments that creste vaue by offeing a vaiety of solutions that include,
dther gngulaly or in some combingion, technologies systems, products Savices,
software and financing.

Organizationdly, the company's mgor operaions consst of three hardware product
segments—Technology, Persond Systems and Server; a Globa Services segment; a
Software ssgment; a Globd Financng segment and a seies of  Enterprise
Invesments. The product segments are determined based on severd factors induding
cusomer base, homogeneity of products, technology, ddivery channds and other
factors.

The Technology segment produces peripherd equipment for use in generd purpose
computer sydems incduding dorage and networking devices advanced function
printers and display devices In addition, the segment provides components such as
semiconductors and hard disk drives for use in the company's products and for sde to
origind equipment maenufecturers  (OEM). Mgor busness units indude Storage
Systems, Microdectronics, Printer Systems and Networking Hardware.

The Personal Systems segment produces generd purpose computer systems,
incduding some sysem and consumer software, thet operate gpplications for use by
one usr a@ a time (persond computer clients), or as sarvers, and display devices.
Mgor brands indude the Aptiva home PCs IntdliStation worksaions, Netfinity



svers, PC 300 commercid desktop and ThinkPad mobile sysems  Consumer
software brands include Crayola, Edmark and World Book Multimedia Encydopedia
These products are sold primarily through resdller and retail channels.

The Server segment produces powerful multi-purpose computer systems that operate
many open-network based gpplications and are usad primarily by multiple users at the
same time They peform high-volume transaction processng and sarve data to
persond sysems and other enctuser devices. The servers are the engines behind the
bulk of eectronic busness transactions, including e-commerce. Mgor brands include
S/390, AS400 and RS/6000. The segment's products are sold directly by the company
and through business partner relationships.

The Global Services segment is the worlds largest and most versdile information
technology sarvices provider, supporting computer hardware and software  products,
and providing professond services to hdp customers of dl szes redize the full vadue
of information technology (IT). The ssgment provides its customers with services that
indude busness and IT conallting, busness trandformationd sarvices like an ERP
olution, e-busness sarvices and full scope services like draegic outsourcing or Totd
Sysems Management sarvices. The Globad Services ssgment is uniquely suited to
integrate the full range of the company's capdalities, incduding hardware, software
and research.

The Software segment ddivers operating sysems for the company's servers and
middeware for IBM and nontIBM plaforms. Middleware includes application
devdopment, daa management, networking, Sysems management, transaction
processng, and messaging and collaboration. In addition to its own deveopment,
product and marketing effort, the ssgment supports more than 29,000 independent
software vendors to ensure that the company's software and hardware offerings are
included in those partners solutions.

The Global Financing segment provides and fadilitates a broad aray of financing
savices for the company, its customers and its busness partners. The primary focus is
to leverage its finandd dructuring, portfolio management and partnering <kills to
expand the company's customer and partner base.

Enterprise Investments segment provides a spectrum of initigtives in information
technology solutions, supporting the hardware, software and services segments of the
company. The ssgment develops unique products desgned to meat  Sedific
marketplace requirements and to complement the company's overdl portfolio of
products.

D13.1.2. Current business operations. Core capabilities, services offered,




products offered, duration of provison of servicesand products
Co-ordinatesworld-wide requirements in 164 Countries
5 million cusomers
10,000 products & Service offerings
33 manufacturing plants in 14 countries
39 development laboratoriesin 12 countries
4 research labs
17 scientific centres

D13.1.3. Past business operationgentity history. History, date of
formation, legal status/type of entity, initial services, duration of provision
of servicesand products.

Pleasesee D13.1.1

D13.1.4. Regidry/database/internet related experience and  activities.
Experience with database operation, I nternet service provision.

Customer References

All England Lawn Tennisand Croguet Club-Wimbledon
London
UK

Industry: Computer Services
Project Sart: 07/98

Project End: 06/99

Annud Revenue: <$5M
Employees 25- 49

Geogrgphy: EMEA

URL.: http:/Amww.wimbledon.org/

Special Handling Ingtructions:

Any potetid extend use of cudomer information contaned in this Customer
Reference database record must first be reviewed with the IBM account representative
liged bedow. It is the responghility of the IBM person or any other organisation
planing to use this reference to meke sure that this is dore. The IBM account
representative will, as gppropriate, contact the cusomer for review. Pleese do not
contact the customer directly.

Customer Background:



The All England Lawn Tennis and Croquet Club (AELTC), which was reonsiblefor
staging the world's leading tennis tournament, is a private dub founded in 1868. It

was origindly cdled The All England Croquet Club and itsfirgt ground was Stuated
off Worple Road, Wimbledon.

The first meeting of The Lawn Tennis Championshipsin 1877 enjoyed a garden party
amosphere and atracted afew hundred spectators. Currently, the Championship is
the only Grand Slam tennis event till held on grass. The tournament attracts an
atendance of more than 430,000 people and through press, radio, and tdevison a
fallowing of hundreds of millions throughout the world.

Business Need:

The AELTC was origindly utilisng a data management solution which wasfla file
based. AELTC needed to evolve its system to use DB2 where gppropriate

Solution:

DB2 UDB is used as the data store for championship informeation and scores, feeding
both the Internet and the intranet DB2 provides the data store for championship and
player information thet is referenced by players, saff, media, and the public. Red-
time score information passed on to broadcagtersis dso captured in DB2. The system
a0 stores and provides match histories and statisticsto broadcasters. DB2 storesthe
information used to generate Internet Web pages and is used in the online Wimbledon

Sop.

The database is accessed viaa Web browser and runs on OS/2 and AIX platforms.
Net.Data and Net.Commerce are dso being used for the Internet applications.

Benefits of the Solution:

AELTC benefited from improved vishility and fast, near reaktime accessto
championship information. Ancther benefit was the ability to provide online shopping
viathe Internet.

Software

Data Management: DB2 UDB Enterprise Edition

Contact Info for this Reference:

IBM

AdrianLee

Senior IT Specidigt
UK
44-1-96-281-8822



Fax: 724-8822
Adrian Lee/UK/IBM@IBMGB

Customer Reference

WITHDRAWN.

D13.1.7. Saff/lemployees. Current staff sze, demongrated ability to expand
employee base, hiring policy, employee training, space for additional staff.

Please see D7 for information on current daff Sze ability to expand employee
base and space for additional Staff. (Pleese note, in the lagt five years, IBM UK
has employed over 4,500 personnd).

IBM beieves that a diverse workforce, reflecting both the customers we serve and the
society in which we operate, is important for competitive success A key dement in
this gpproach is IBM's long standing commitment to equa opportunity.

Our equd opportunities policies work within the overal context of IBM's approach to
people management, as, without a supportive culture, the appropriate dtitudes to
equa opportunity cannot be developed; and, without the correct atitudes policies will
be little more than words,

Over the years in IBM a didinctive vdue sysem has evolved based on three basic
bdiefs "the pursuit of excdlence’, "sarvice to the cusome™ and “"respect for the
individud”. Our commitment to egquad opportunity is founded upon sound busness
judgement and our belief in respect for the individud.

A dexr equd opportunities policy Satement is set out in the IBM Employee
Handbook which is given to dl employess on joining the company and which forms
pat of the contract of employment. In the Handbook, human resources policies are
introduced as follows

"IBM has dways bdieved tha its continued success depends on the skills and
motivation of its employees. This is reflected in IBM's basic bdief in respect for the
individud. It followsfrom thisthat IBM should:

. Help dl employees develop ther potentid and meke the best use of
thar skills and abilities

. Pay and advance on merit

. Mantan two way communicaion between managers and employees,
with opportunity for a far heaing and eguitable settlement of
disagreements

. Vdue diveraty in the workplace and provide equa opportunity for dl
employess.

IBM is fully committed to equa opportunity for dl employess and goplicants for
employment and we med, or exceed, dl the reguirements placed upon us by
legidation.



Our a@m is to creste and susan a working environment in which individud diversty
is vdued and dl employees are adle to contribute, grow and achieve their maximum
potentid. This means tha decisons on employment, trandfers promation, training,
sdaries and recognition are made only on the basis of busness need, coupled with an
individud's abilities, skills, experience, potentid and contribution.

Discrimingtion in these decisons on grounds not directly rdaed to job reguirements
is expresdy forbidden.

IBM will not tolerate any actions, comments, jokes or other conduct in the workplace
that creste an intimideting or otherwise offensve environment. Whether it be sexud,
racid, religious or of any other type, such behaviour is unacceptable.

Employee complaints of disoriminaion, harassment or other unacceptable behaviour
will be invedigated promptly. Any employee who is found to have engaged in
disrimination, harassment, intimidetion or other offendve behaviour will be subject
to disciplinary action which may include dismis."

This gpproach is reinforced by a smilar atement contained in the IBM Code of
Busness Conduct which dl professond and managerid employess Sgn up to on a
regular basis and which, like the Employee Handbook, forms pat of the contract of
employmen.

Externd benchmarking is carried out and IBM compares and exchanges information
on equa opportunity policies and practice with other companies and organistions
through both formd and informa networks IBM is a member of Opportunity 2000,
and The Employers Forum on Disability. The company is an gpproved user of the
Depatment of Education and Employment's "double tick" symbol reaing to the
employment of the disabled.

It is the responghility of every manager in IBM to implement equa opportunities
policdes and to ensure that the policies work in practice and are adhered to by dl
employees A senior manager in Human Resources is responsble for monitoring

developments and trends and for policy formulation.

D13.1.8. Commercial general liability insurance. Addressinclude amount of
insurance policy, provider of policy, plansfor obtaining additional insurance.

Insurance: Public Liability/Employers Ligbility/Professond |ndemnity
Thisisaletter from IBM's Insurance Company. It expires 20th May 2001.




Wiarah UK L,

Moo 1 The Memsh Ciagni

Loesdon

Eld0x

Tel: 030 7357 1000 Telex 842131
Froo: (00 TS2F 2T00

TO WHOM IT MAY CONCERN M ARSH

Your Reference

Our Reference ICL T IaW
Direct Telephone 207 357 5454
Direet Facsimile 207 357 5661

Date 17 May, 2060

Dear Sirs,

RE: IBM UNITED KINGDOM LTD ANDY OR SUBSIDIARY COMPANIES

Wi confirm that, as Insurance Brokers and Advisers 1o [BM Uniled Kingdom Lid, the
following insurance has been effected on behalf of owr client:

TYPE EMPLOYERS' LIABILITY
INSURER AIG Burope (UK) Ltd
POLICY NO. EL/BC 010133

EXPIRY DATE -+ 2Ist May 2000 to 20th Mey 2001.

LIMIT OF

LIABILITY GBP 5,000,000 any one oceumence; excess policies placed im the US
provide cover up b the required bimit of GBE 10,000,004 on your
tender docurment

INTEREST Legal Liakiliy at Law for death, diseage or injury suffered by an
employes arizing out of the business activities of the Insured
geouming during the policy period

TYFE FPUBLIC/TPRODUCTS LIARILITY

INSURER AIG Europe (UK) Ltd,

FOLICY RO, FL/BC 010153

FERIOND st May 2000 to 20¢h May 20401

Page | af2
An MMC Company




LIMIT OF

LIABILITY GBP 5,000,000 any one occurrence and in all in respect of Products
Linbility

INTEREST Legzal Liability at Law for injury or damage o third panties (nm
emplovees) or their property arising out of the Business Activities of
the Insured

This delter 1s issued ms matter of information enly and confers no rights upon the resipient
of this letter other than those provided by the policy. This letter does not amend, extend or
alter the coverage afforded by the policy or policies as described herein.

Motwithstanding any requitement, term or condition of any contraet or cther decumsnt with
respect to which this may be issued or pertain, the insurance afforded by the policies

described herein s subject (o all terms, conditions or exclusions of such policics. Limits
shown may have been reduced by paid claims.

Yours sincerely

FP Jonathan C, Linstaw
Client Executive
(lnlal Risks Division

Page 2 of 2

Insurance: Property Insurance
Thisisaletter from IBM's Insurance Company. It expires 31st December 2000




Marsh UK Ltd

Na. 1 The Marsh Centre
London

El 8DX

Tel: 0171 357 1000

TO WHOM IT MAY CONCERN

MARSH

25 January 2000
Direct Line: 0171 357 5454

Dear Sirs
RE: IBM UK LIMITED

As Insurance Brokers to the above-named Company, we can confirm that property insurance
coverage has been effected in respect of IBM's Global Assets as follows:

INSURED: IBM UK and any subsidiary, affiliated or associated companies and/or
corporations and the Insured's interest in partmerships and joint
ventures as now exist or may hereafier be constituted or acquired and
any party in interest which the Tnsured is responsible (o insure.

INSURER: WTCD Insurance Corporation Limited

POLICY NO: WTCD-UK-001

PERIOD OF

INSURANCE: 31 December 1999 to 31 December 2000

PERILS

INSURED: All Risks of Physical Loss of or Damage to Property, including Loss of

Profit, Interdependency, Contingent Business Interruption, Inland &
Ocean Transit and Boiler & Machinery.

Cont'd/...2

1RPDATACOMMONIAPLONUBEM TWIMCPDBIOO SAM




MARSH

INTEREST: All Real and Personal Property including but not limited to Property
owned, used, leased or intended for use by the Insured, or hereafter
constructed, erccted, installed or acquired, including whilst in the
course of construction, erection, installation and assembly and Property
of others in the Insured's care, custody and control.

LIMIT OF
LIABILITY: US$4,000,000,000 per occurrence, subject to (inter alia) the following
per occurrence sub-limits:
Unnamed Locations US$125.000,000
Extra Expenses US$500.000,000
Inland Transit US$ 25,000,000
Qcean Cargo USS 25,000,000
DEDUCTIBLES: Inland Transit/Ocean Cargo Uss 25,000
Leased/Hired Equipment Uss 10,000
All Other Losses USss 250,000

OTHERWISE SUBJECT TO THE TERMS, CONDITIONS AND EXCLUSIONS OF
THE MASTER POLICY.

Although we believe this information is true and correct, Marsh (UK) Lid do not accept and
specifically disclaim any responsibility whatsoever in relation to the information provided
and the accuracy thereof.

We trust this information is satisfactory [or your requirements.

Yours faithfully,

. a1 .
| ‘.
T e

JONATHAN C. LINSTOW
CLIENT EXECUTIVE
GLOBAL RISKS DIVISION

UABPDATACOMMONMPLONIDM TWIMCPDBINC. SAM

D13.2.6. Resources required to meet demand. Provide a detailed estimate of
all resources (financial, technical, staff, physical plant, cussomer srvice, etc.)
required to meet the estimated demands, using at least the 10%, 50%, and




90% confidence levels
CONTENT OF THIS SECTION WITHDRAWN.

D13.2.7. Plans for_acquiring necessary systems and facilities. Describe plans
for acquiring all necessary systems and facilities for providing the proposed
services at each estimated demand level. Provide details as to the scope, cogt,
and vendor for any significant planned outsourcing.

Please see Appendix 1 Fg 1. Infrestructure and Fg. 2 Solution Template for The
Globd Name Regidtry Ltd

D13.2.8. Saff szelexpanson capability. Plans for obtaining the necessary
saff resources, capacity for expansion, hiring policy, employee training,
space for additional saff, staffing levels needed for provison of expanded
technical, support, escrow, and registry services.

Please see D7

D13.2.9. Availability of additional management personnd. How will
management needs befilled?

Should additiond management personnd be required, IBM can respond quickly
tapping into alarge poll of skilled resource which they own. (Please see 13.1.1).

D13.2.10. Term of registry agreement. State assumptions regarding the term
of any registry agreement with ICANN or the sponsoring organisation. Note
that the .com/.net/.org registry agreemert hasa basic term of four years.

This can be discussed with the Client during the Contracts and Negotiaion sage.

D13.2.11. Expected costs associated with the operation of the proposed
regisry. Please break down the total estimated operational costs by the
sour ces of the costs for each estimated demand level.

Pease see Appendix 1 on E-Busness Hoging Services. Codts associated with
this sarvice will become avalable and will be rdessed to the Client during the
Contracts and Negotiation discussons.

D13.2.15. Registry failure provisons. Please describe in detail your plans for
dealing with the possibility of registry failure.

Please see IBM's technica response for protection againg technica failure.

D13.4. Supporting documentation. The following documentation should be
provided in support of the Business Capabilities and Plan section:

D13.4.1. Registry operator's organisational documents. Documents of
incor poration (or similar documents).
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D13.4.2. References. A ligt of significant trade and credit references.

Customer Industry Server Platform Database
AGME Insurance S/390 DB2/CICS
Discover Banking Finance RS6000 Oracle
Financial Services & Securities

McKessonHBOC Healthcare RS/6000, NT (cDrr1 ?cle, Sybase,




(Netfinity), HP, SQL
DG
PBS Banking Finance S/390 NT DB2, CICS, IMS
& Securities (Netfinity)
Pitney Bowes General S/390, HP DB2, Oracle
Manufacturing
PreussenElektra Utilities /390, RS/6000 DB2
Prudential Banking Finance S/390 DB2
SecuritiesInc. & Securities
Safeway Stores Retail S390 DB2
PLC
SK C&C Computer S/390 DB2
Services
Volvo General HP SAP
Construction Manufacturing
Equipment
Group-Korea
Winterthur Insurance /390, RS/6000, DB2
Insurance Sun, NT
(Compag,
Netfinity)
Zurich Financial Insurance NT(Compag), Lotus Notes
Services Sun
EDS/Detroit Computer S/390 Oracle
Diesel services
Cybergate ISP RS6000 NFS
Internet Services
Swisscom Telecommunicati S/390 DB2
ons

REMAINING CONTENT OF THIS SECTION WITHDRAWN.

D13.4.3. Annua report. The registry operator's most recent annual financial
report (or smilar document). Audited financials are preferred.

Pease vigt the following Ste to view IBM's annud report:
http:/AMmww.ibm.com/annualr eport/1999

D13.4.5. Proof of insurance. Please provide proof of the insurance described




initem D13.1.8.
Please see D13.1.8
1. - TECHNICAL CAPABILITIESAND PLAN

D14. The third section of the Registry Operator's Proposal is a description of the
registry operator's Technical Capabilities and Plan. This section mugt include a
comprehensive, professional-quality technical plan that provides a detailed
decription of the registry operator's current technical capabilities as well as a
full description of the operator's proposed technical solution for establishing and
operating all aspects of the registry. The technical plan will require detailed,
specific information regarding the technical capabilities of the proposed registry.
The topics listed below are representative of the type of subjects that will be
covered in the Technical Capabilities and Plan section of the Registry Operator's
Proposal.

[INSTRUCTION: ICANN will extensively review and analyse this section of the
Registry Operator's Proposal. The content, clarity, and professionalism of this
section will be important factors in ICANN's evaluation of applications. We
srongly recommend that those who are planning to apply secure professonal
assgance from engineers and/or other technical consultants to aid in the
formulation of the technical plan and the preparation of the Technical
Capabilitiesand Plan section of the Registry Operator's Proposal.]

D15. The Technical Capabilities and Plan section should consist of at least the
following:

D15.1. Detailed description of the registry operator's technical capabilities
This should provide a detailed description of the registry operator's technical
capabilities, including information about key technical personnel
(qualifications and experience), size of technical workforce, and access to
systems development tools. It should also describe the registry operator's
significant past achievements. This description offers the registry operator an
opportunity to demonstrate the extent of its technical expertise in activities
relevant to the operation of the proposed registry.

Please see Appendix One for Product Descriptions and Estimated Cods

D15.2. Technical plan for the proposed registry operations. This should
present a comprehensive technical plan for the proposed registry operations.
In addition to providing basc information concerning the operator's
proposed technical solution (with appropriate diagrams), this section offers
the registry operator an opportunity to demongrate that it has carefully
analysed the technical requirements of registry operation. Factors that
should be addressed in the technical plan include:

D15.2.1. General description of proposed facilities and systems. Address all
locations of systems. Provide diagrams of all of the systems operating at each




location. Address the specific types of systems being used, their capacity, and
their interoperability, general availability, and level of security. Describe in
detail buildings, hardware, software systems, environmental equipment,
Internet connectivity, etc.

The Clients preferred solution is e-busness hogsing - for informaion on IBM's
Comprehensive set of e-business hosting services please see Appendix 1

D15.2.2. Registry-registrar moded and protocol. Please describein detail.

M QSeries— Architecture Description

IBM’s MQS«ies is the software component which will be used to provide reslience
and the underlying “rate controlling mechanism” to the registrar’ s gpplication.

M QSeries basic functionality

MQSeries is a middleware product which provides “assured ddivery” of messages
from one system to ancther.

MQ Seies supports about 34 different operaing sysem platforms and its AP is
accessble from dl the main programming languages.

It essence, MQSeries provides a smple programming APl with a very smdl st of
verbs of which the most commonly used are to Open or Close a connection and to Put
and Get messages from queues.

MQSeries rdieves the user's gpplication program of the need to worry aout handling
eror conditions on the trangport layer, and making sure that if the connection is logt
then the message is tranamitted once and only once when thelink is restored.

Rate Control

The rate control or “throttling” mechanism which the GNR application requires is an
automatic consequence of the way MQSeries works. In cases of high or unusud
demand, the regidrar’'s gpplication may be placing messages on the queue faster than
the database application can process them. However, rather than the database
goplication becoming overdressed and perhaps faling due to overload, the presence
of MQSeries means tha messages are buffered in the queues. The queues do get
longer but the gpplication is not overdressed and when the request rate drops off the
application can catch up.

Fair Shares

GNR dso require that eech regidrar be treated equaly and that the agpplication not
dlow one regidrar to flood the sysem with a bulk demand to register a large number
of domains a the same time. By designing the goplication to have a unique queue for
eech regidrar, the database update application can be written to poll each queue in
turn thus ensuring fair shares

L oad balancing and failover
MQSeries 5.1 introduced support for dustering.




Usng this fadlity, MQSeries could be st up such that in normd operation, for
example, Regidrar queues 1-50 defaulted to the first backend machine and queues 51-
100 defaulted to the second backend mechine. But if one meachine faled, the other
could take over processing al 100 queues
The MQSemsfamlly comprisesfive key dements.
MQSeries -- is the core of the MQSeries family -- the base messaging servers
and dients provide once, and once only, message and queuing capabilities on
over 35 plaforms,
MQSeries Adapter Offering -- provides a framework and tools that build and
cusomise MQSeries adapters for exising and new, pre-packeged or customt
developed gpplications.
MQSeries Everyplace -- extends the capabiliies of MQSeries base

messaging to mobile workers using lgptops, PDAs and teephones. It brings al
the bendfits of MQSeries messaging, including rocksolid security, to a
failure-prone environment.

MQSeries Integrator -- combines a one-to-many connectivity modd, plus
trandformation, intdligent routing and information  flow  moddling. It
facilitates the devdopment of new gpplication sarvices tha comprise the
functions of multiple, disparate existing business systems.

MQSeries Workflow -- a busness process management sysem which
feadlitates the rgpid devdopment and management of the busness processes
that integrate the I T and organizationd infrastructure of acompany.

MQSeriesallowsyou to
. Connect any commercid systemsin business today.
Ignore network disruptions - important data is dways delivered.
Uselesstime, skills and resources to become an e business.
Exploit rich support from MQSeries business partners.

The Equitable Life Assurance Society - Keith Anderson, Technica Consultant says
"MQSeries, with its multiplatform cagpabilities providesthe key link between dl the
eements of our system, enabling us to reuse businesslogic. Its verstility is
unpardlded.”

Highlights
MQSeries is EuroReady and Y ear 2000 reedly.
Heterogeneous any-to-any connectivity from desktop to mainframe (over 35 of
the most common industry platforms are supported— Unix on the Intel

processor is represented by Linux dlient support and afull server
implementation on Linux which is currently available as atechnology
preview)

A comprehensve family of APIs designed to make coding for any messaging
task straightforward.

Allows businessto integrate disparate idands of automation

Time indgpendent communication

Asaured one-timeddivery



MQSeries accounts for about three-quarters of the 1999 worldwide revenue
for dl embedded Message Oriented Middleware (MOM) according to Gartner
Group.

In 2000 the Application Integration software market will exceed 1B$ and by
2004 will be worth over 5B$ according to IDC.

More than 350 of IBM 's top 500 customers use MQSeries

One mgor US organization uses MQSeries to tranamit over 250 million
messages per day.

There are more than 2000 Certified MQSeries Specidists working for more
than 650 different companies worldwide.

Performance:

In apressrelease dated 24 May 2000, IBM announced that its M QSeries message-
queuing software beat Microsoft Message Queue (MSMQ) in enterprise performance
tests. MQSeries was 15 times fagter than MSMQ in sometests.

IBM's performance tests compared MQSeries 5.1 to MSMQ 2.0 on the Windows
2000 operating platform in express ddivery mode. The tests smulated rea-world
enterprise cusomer message-queuing software requirements, stressing the entire
dient-server response path across heterogeneous environments.

Industry Recognition
This table shows some of the industry awards won by MQSeries during the past two

years.
AWARD DETAILS DATE FAMILY MEMBER

elA EAI Vendor of the Year 2000 May 2000 MQSeries

JOURNAL

* Prod u%@

ClheYear
"DATAWAILON

Datamation Product of the
Year EAI/Middleware Dec 1999
Category

MQSeries
Integrator

:’Lppllfﬂtlﬂﬂ Faulkner Application September
Fx ¢ [‘“E‘-‘“ e Excellence Award Managing 1989 MQSeries
Distributed Systems

Fuufhi

Award



Software and Information

Industry Association (SIIA)

Excellence in Software Aug 1999 MQSeries
Award Best Middleware

Product

Yphise Best Inter-Application

Messaging Software Nov 1998 MQSeries

MQSeriesVersion 5

The Verson 5 products are the most advanced of the M QSeries messaging offerings,
providing further cgpabilities for the market-leading middleware to integrate
goplicaionsand IT infrestructures. Available on AlX, HP-UX, OS2 Warp, Sun
Solaris, and Windows NT, Verson 5 offers true busness integration by making sure
your IT systems don't congtrain your ambitions for your business.

As businesses endeavour to apply information to ever broader scopes of process and
organisation, the reaionship between the busness and its I'T support becomes
inextricably linked. The question of how to shape and steer this relationship becomes
more and more urgent. Faster, easier, more rdiable, flexible technology are key
criteria MQSeries Verson 5 pushes the boundaries out ever further making it eeser
than ever before for customers to adopt and use messaging middieware.

New featuresin Verson 5.1

Clugers (or groups) of queue managers dynamicdly share workload among
themsdves, bdancing workload and rerouting if a sysem component fails or
network path becomes unavailable

Adminigration of duders of queue managers is made smpler and quicker and
with less likdihood of operator error

Queue managers in the same cduger can be on different plaforms or
physicaly remote from one another

Publidvsubscribe  function  ensures  people and  goplications receive
information on their chosen subjects

Subscribers specifying topics of interes have greet flexibility and can specify
not just aname but arange of names, "wild card”, or just prefixes, for example
Publigvsubscribe  tekes advantage of the robust messaging features  of
MQSeries 0 ddivery is asured, and transactiond integrity is maintained
when published information updates corporate databases

MQSeries for Windows NT uses the Windows NT Peformance Monitor,
dlows vdid Windows NT user IDs, uses the Windows NT regigry for soring
configuration data, and provides a set of Component Object Modd (COM)
cdases tha dlow ActiveX agpplications to access MQSeries programming
interfaces



Also for Windows NT there are grgphicd tools and agpplications for ingaling,
adminigering, and exploring the product, ard a Web-based adminigtration
server

Message queues can be up to 2GB

Scdability and peformance  improvements  indude multiple  gpplication
processes which speed throughput, and an improvement for perssent criticd
messages

Support for the new environments of HP-UX Verdon 11 and AlX Veson 4.3,
demondraing IBM commitment to support the lates versons of the most
popular plaforms

Improved Java programming interface, and the Java dient and bindings are
combined in asingle Java package to make the task of programming smpler.
MQSaies for AS400 will be enhanced to provide functiond parity with the
other MQSeries V5.1 products on UNIX plaforms.

Please see Figure 3 A diagram of the MQ Configuration.

D15.2.3. Database capabilities. Database dze, throughput, scalability,
procedures for object creation, editing, and deletion, change notifications,
registrar transfer procedures, grace period implementation, reporting
capabilities, etc.

The next few pages describe the functions and capabilities of the IBM DB2
Universd Database which will be used to dore the meser copy of the GNR

regidry.

DB2 Universal Database Capabilities

The DB2 Universd Daabase builds upon the dtability and peformance of DB2 on the
mainframe and provides the features required in a digributed database product. DB2
Universdl Database (UDB) is IBM's relaiond database server solution for the UNIX,
092 and Windows NT/2000 operdting enwvironments. DB2 Universd Database
supports the following key capabilities and benefits

Superior scalability - DB2 Universd database can run on everything from lgptops
supporting mobile users to massvey padld sysems with terabytes of data and/or
thousands of usars It is the only database in the indudry capable of scding this
breadth of sysems with the same function. This dlows you to minimise coss and
maximise personnd skills by usng a sngle daabase for dl your gpplication nesds no
matter what the scde. You can dso rest assured that your applications will not fail
because your database ran out of geas.

Multimedia extensibility - DB2 Universd Dadbase dlows you to extend the
cgpabiliies of the daidbase to mest your gpecific organizationd requirements. This
indudes the &bility to support more advanced gpplications involving multimedia data
such as documents images, audio and video. You can now develop goplications that
ue technology to gan compditive advantage in ways not previoudy posshble or
practicd - and you can save cods by just extending DB2 to support these new
goplications.



Complete web-enablement - One of the key new gpplication aress is e-business.
DB2 Universd Database is fully integrated with web technology so that data can be
easly accesed from the Internet or from your intranet with complete security. This
dlows you to quicdy buld e-busnes or Intenet gpplicaions that will provide
competitive advantage, greater customer service or reduced costs.

Universe of partner solutions - DB2 Universdl Database is capable of supporting a
broad range of daa management applications with excdlent peformance and
rdiability. As a reault, a lasge number of indusry solution providers, incduding SAP,
Baan, Peoplesoft Sabd and thousands more, have adopted DB2 to support ther
goplicaions, or adgpted ther tools to support DB2. This dlows you to more quickly
saisfy your requirements by buying rather than developing solutions.

Business intelligence powerhouse - DB2 Universd Database has paticular strengths
in supporting busness inteligence applications such as data warehousing and ontline
andytica processng (OLAP). DB2 leads the industry in pardld datdbase technology
and query optimization resulting in the proven &lity to hdp cudomers find
competitive advantage, better customer service or reduced costs by mining their data
for the knowledge required to make better decisons. Further, this does not require the
additiond expense of a specidised database. DB2 UDB provides a dngle database
that can be used across an enterprise for dl data management requirements from
OLAPto OLTP.

Ease of use and management - DB2 Universd Dadbase is one of the essest
databases in the industry to set up, use and manage. It includes a complete suite of
GUI adminidration tools thet dlow for easy inddlation, adminidraion and remote
operaions. It includes programmer-friendly tools to get an goplication up-and-running
quickly, and user-friendy tools to make endusars immediady productive.
Everything you need comesin the box, reedy to go.

Universal access - DB2 Universal Database can be accessed from dmost any client
workdaion over dmos ay network. Through built-in  data replication and
digributed transactions, it provides you with the flexibility of placing data anywhere
in your network required for optimum sarvice and praductivity. Further, DB2
provides the mog efficient and seamless integration of data on manfrane and
midrange data servers in the indudry dlowing you to reduce cods and improve cycle-
times by leveraging your current investmentsin data, hardware, software, and skills.

Multi-platform support - DB2 Universal Database is one of the most open database
platforms available. It runs on the most popula UNIX and Intd server plaforms
induding AIX, HP-UX, Sdais Linux, NUMA-Q, OS2 and Windows NT/2000. It
supports dl mgor industry sandards relevant to didtributed data so that it can be
accessed udng thousands of exising tools and gpplications, and can be eedly
managed within an open, network computing environment. These capabilities dlow
you to reduce costs and improve cyde-times by leveraging your current investments
in data, hardware, software, and skills.



Bullet-proof reliability - DB2 Universd Database is setting the standard for qudity
and rdiability in the dient/sarver database industry. As more misson-criticd
goplications are implemented on UNIX and Intd platforms, IBM's ability to bring
mainframe-levd rdiability to this environment has become a mgor factor in choosng
DB2. Better rdiability and avalability can reduce your cogs, while scaability both
within and across platforms can reduce therisk of dead-end projects.

Market leadership - IBM entered the client/server database market late. However,
with its core competency in database technology and its renewed emphads on
software marketing, IBM has ddivered more high-qudity database technology to
market fagter than anyone dse in the indusry. DB2 Universd Dadbase is the
culmination of this effort. With DB2 Universd Database, you can rest assured that
you ae getting the best database technology avalable today from a vendor with a
bright future and the best record of service and support in the industry.

In summary, with DB2 Universa Database you can:

Support gpplications from business intdligence to transaction procesing with
a gngle highvaue daabase dlowing you to minimise cods, leverage the
ills of your support personndl, and maximise your return on investment

Easly webenable enterprise data for your intranet or the Internet dlowing
you to go to market fagter, gan competitive advantage and increase customer
satisfaction

Extend applications with new function, or scde them for more users or daa
dlowing you to increese productivity, and provide more ussful information to
your user community

More than 70% of the world's mgor companies rdy on DB2 to manage ther mission-
critical business gpplications.

Database Size, throughput and scalability

Storage Capacity: The amount of data to be dored is not excessvey large by
today's sandards and two copies of the GNR regigry will fit within the 420GB of
usable data in the IBM Enterprise Storage Server (ESS). The ESS and DB2 UDB can
each scae to multiple terabytes as and when necessary.

Throughput: We areaming at a throughput of 40 regigtrations pr second.

REMAINING CONTENT WITHDRAWN.

Scalability:

CONTENT WITHDRAWN.

Backup: DB2 UDB databases can be backed up without taking the database offline.
If the backup needs to be sdf-condgent then you do need to quiesce the datdbase

temporarily for this to hgppen. However if you are going to recongruct the database
from the backup and then replay the transaction log, the quiesce is not required.



Application Specific Details

Procedures for object crediion, editing, and ddetion, change natifications, registrar
trandfer procedures, grace period implementation, reporting cgpabilities, etc. fal
within the scope of the gpplication desgn and should be desribed in the GNR
section of the document.

|nformation on HACM P

Design Options

GNR have crested an gpplicatiion desgn which rdies in updaing databases on two
separate backend systems in pardld, so0 tha in the event of falure of either backend
system the gpplication can continue to run againg the other database.

This section destribes dterndive high avallability options for the backend database
based on the use of “ Off the Shelf” software solutions:

HACMP:

IBM’s HACMP is the “High Avallability Cluster MultiProcessng” software for AlX
Verson 4.3.

With a par of sygsems, HACMP provides heartbest monitoring of one systems from
another. When one sysem detects that the other has faled (and it can distinguish
between falure of the other sysem and falure of a network or a network adapter) — it
takes over the IP address of the failing system and — through dud-access to the disks —
and under the control of scripts - takes over the gpplications from the faled system.
More complex HACMP configurations can be defined, for example when one system
isastandby for each of two other systems.

A further option, HA-GEO, dlows falover across geogrephicaly dispersed systems,
thus guarding againg the posshility thet an entire data centre might be taken out (but
aplane crash for example).

Highlights

Enhanced system adminigtration for monitoring clusters across networks

Concurrent  access to resources for outdanding gpplication execution and
scdahility

Configuration flexibility that encompasses the RSY6000® product line

Extensve duger management tools for inddling, configuring and managing
your highly available environment.

Enhanced scdability to 32 nodes with the HACMP Enhanced Scdability (ES)
feature for dl RY6000 products

HACMPES provides proactive monitoring and reporting of possble hardware
and/or software failures

HACMP/ES users can choose product-defined and/or user-defined  high
availability events and resource monitors

High avalability reduces outages caused by both planned and unplanned
events



Dynamic reconfiguretion and upgrades to the cuder while the duder is
operdtiona

Product description

High Avalability Cluser Multiprocessng (HACMP) for AIX® Veson 43 is a
control gpplication thet can link up to 32 RS/6000 servers or SP™ nodes when using
the Enhanced Scddbility festure into highly- avalable clusters. Cludstering servers or
nodes enables pardld access to ther data, which can help provide the redundancy and
fault reslience required for business-criticd gpplications. HACMP incdludes graphica
user interfface-based tools to hdp inddl, configure, and manage your cduders in a
highly productive manner.

Jug as important, HACMP is flexible in configuration and use Uniprocessors,
symmetric multiprocesors (SMPs), and SP nodes can dl paticpate in highly-
avalable cugers. You can mix and mach sysem sSzes and peformance levels as
wdl as network adgpters and disk subsystems to satiy your application, network,
and disk performance needs.

HACMP dugers can be configured in severd modes for different types of processng
requirements. Concurrent access mode fits environments where dl of the processors
must work on the same workload and share the same data In mutud takeover mode,
the processors share the workload and back each other up. Idle gandby dlows one
node to backup any of the other nodesiin the cluder.

Whichever mode you choose, HACMP provides data access and backup plans to help
optimise gpplication execution and scdability while hdping to guard againgt  costly
outages and downtime. HACMP dso endbles sarver clusers to be configured for
goplication  recovery/resat  to  provide protection for your busnesscriticd

gpplications through redundancy.

HACMP/ES with RS/6000 Cluster Technology

Panned downtime can account for a large part of the totd sysem downtime. HACMP
dlows planed downtime to be minimized by concurrently performing hardware,
software and other maintenance activity while gpplications continue to run on other
nodes. Service may be moved from one cluster node to another and then returned after
the maintenance activity is complete.

Unplanned downtime can have one of two causes hardware or software. Together
with fadlities provided by AIX operaing sysem, HACMP can protect your opertion
from hardware failures, by automdicdly moving services from a faling node to other
clugter nodes. Software failures that cause a node failure can be detected by HACMP,
but software falures tha interrupt system operation and do not result in a system
falure or hang require the next dep in avalability technology represented by RS6000
Clugter Technology (RSCT).

Utilisng the Event Management component of RSCT, problems with the operation of
software, such as process falure or exhaustion of system resources, can be detected
and reacted to before they result in acriticd failure.

By usng RSCT, the indudry's bestl high availability solution got better. HACMPES
dlows you to protect your complete software infrastructure in ways that you
previoudy would not have thought possble No longer do you need to worry about



random, unexpected, or nagging <oftware problems crippling  your  operation.
HACMP/ES can monitor, detect, and react to these failures, dlowing your sysem to
remain operationd. HACMP/ES can be configured to react to hundreds of system
events. In addition to this advanced protection, RSCT dlows HACMPES to support
up to 32 nodes.

HACMPES dso dlows you to define additiond duder events. This dlows unrivded
levds of avalability usng dandard components, while providing protection agangt
hardware failures and cgpabilities to perform concurrent maintenance.

Additional functionsin HACMP

HACMP provides a choice of tools for inddlation, configuration and system
adminigration tasks use ether AIX Sysem Management Inteface Tool (SMIT) or
the Visud Sysem Manager (VSM) GUI.

To hep automae the configuration process, you can replicate exiging duders, firg
usng the informetion cgptured by the Cluster Node Sngpshot utility and then use the
Quick Configuration utility to replicte the configuration a other dtes. With the
Dynamic Reconfiguration facility, you can add and remove duder resources, such as
processors, adapters, disk subsystems, and application software,  without  stopping
cuger opedions In addiion HACMP supports "rolling upgrades” This dlows the
cluser to be upgraded to a new verson of HACMP or the operating system without
teking your gpplications down. With the Cluser Sngle-Point-of-Contra (C-SPOC)
fadility, common duder adminidration tasks can be peformed from any node in the
cuger. And, with the HAView function, you can use Tivoli TME 10® NetViev® for
AIX grgphicd network management inteface to monitor dugers and  ther
components across the network from a single node.

The Concurrent Resource Manager of HACMP provides up to eght-way concurrent
access to shared disks in a highly avalable cluger, dlowing you to talor the actions
taken during a takeover to it your business needs.

HACMP works wdl in conjunction with pardld database products like IBM DB2®
UDB to huild loosdy coupled pardld duders that provide high leves of systems
avaldbility. Data can be it or patitioned on up to 32 nodes for exceptiondly
scaable dugter performance and high avallability.

For NFS environments, HACMP provides the HANFS for AIX feature, which defines
two AIX sysems as a sngle highly avaldble NFS saver, diminging sngle points of
falure. This server can survive hardware and software outeges, and many planned
outages, that can make asingle sysem NFS server unavailable.

In SP duders your daa is protected with the highly regarded Kerberos security
protocol from the Massachusetts Inditute of Technology/Open Software Foundetion
(MIT/OSF).

Putting HACMP to work
HACMP will help you:



Egablish a cos effective, highly efficent dusered environment for criticd
goplications in a vaidy of indudries -- real point-of-sde, online benking,
telemarketing, claims processing, or other transaction-oriented applications.

Cresie a more complex concurrent access cluser where there is minimd
fdlover retat dday with up to eght sysems active, running the same
goplication and sharing the same physica resources

Peform upgrades and maintenance to your sysem without disrupting work
flow

Build cusomisad duder-aware gpplications for your digributed network and
monitor network activities with the Cluster Manager tool set

Didribute gpplications across other RS/6000 platforms that share the disk and
processor resources of clustered HACMP systems

Improve disk rdiability by combining with AlX's Logicd Volume Manager
disk mirroring

Detect and compensate for sysem-wide hardware errors usng the locd and

remote management facilities of AIX

Feature

Benefits

Horizonta scalability

Boosts overall performance and capacity by sharing disk and/or
processor resources of clustered systems, thereby spreading
applications across RY6000 servers

Provides scalable growth with reduced reinvestment and increased
system availability

Enables mix of uniprocessor and multiprocessor nodes for
gpplication performance and disk sharing

Support for multiple
availability configurations

Allows taloring of HACMP to your environment for a flexible
solution that can change with your business

Allows growth for availability in ether standby or mutua takeover
modes in 2- to 32-node clusters

Cluster Manager

Advises of HACMP cluster configuration changes
Allows access to dl shared data within the cluster -- even if a system
in the clugter fails

Takeover scripts

Offer several different ways to customise takeover actions in &
cluster

Support for cluster
management  SMIT  and
\VSM facilities

Provides common interfaces (such as a drag-and-drop GUI) to make
it easier to ingal and configure highly available cluster systems as
well as maintain them on the network

Allows cluster management from a single system console for the
cluster

Provides comprehensive highly avaladle monitoring utilities to
manage and tune clusters

Enables visudisation of reationships between cluster hardware and
software resources

Cluster Single-Point-of-
Control

Enhances systems management by helping to reduce system
administration errors and enabling system tasks to be performed
once for al cluster nodes

Provides a single-sarver image so the cluster looks like a single
system for reduced system administration




Feature Benefits
Endbles additiond agpplication-level fecilities that can hep co
ordinate concurrent executions, such as resource sharing on different
platforms

Didtributed Lock Manager Allows agpplications to smultaneoudy co-ordinate execution on

complex clusters
Provides data integrity when sharing common data in a concurrent
access cluster

Cluser Node Snapshot
utility

Saves configuration and configuration changes to facilitate cloning
of additional clusters
Allows maintenance of multiple cluster configurations

Dynamic reconfiguration

Enables continuous system maintenance without disruption
Allows cluster resources to be added or removed without disruption

Task Guide

Minimises time and effort to creste shared volume groups by
dividing the task into discrete steps and automating commands

Enhanced scalability

Provides support for 2 to 32 nodes
Incorporates RSCT technology to build proactive clusters
Allows detection of software failures

Compatibility with Reuses configurations to teke advantage of current customer failover
previous control scenarios

Makes trandtion essier, removing the necessity to reingtdl or
HACMP verdons reconfigure clusters when upgrading from HACMP Verson 3.1 or

later

Support  for  Ethernet,®
FDDI, Token-Ring, ATM,
and Fibre Channel network

Provides mix and maich for existing networks

Includes dua-ring network falover for network rdiability and
flexibility

Allows multiple network attachment for primary and failover nodes
with al nodes failover-capable

RS6000 Cluster
Technology

Detects and reacts to hundreds of system events to protect your
complete software infrastructure

Allows for support of up to 32 nodes with HACMP/ES

Unrivdled leves of availability usng standard components

Database Replication
Another way to provide
replication cgpabilities of
database to be maintained

backup data in dmos red time is to use the database
DB2. This would dlow a replica of GNR's man DB2
automaticaly without the need for the gpplication program

to update two databases in synch. However there are peformance trade-offs between
the frequency of replication and its overhead.

Features & a glance

The IBM Dda Replication solution is dedgned to hdp you megt the growing
demands for data across your enterprise by ddivering the right data in the right format
into the right hands & the right time.




In generd, replication sysems can be usad for various kinds of gpplication support,
induding:

Shaing hogt data with dient/sarver and mobile gpplications, for example, to
put data on laptops or where business transactions occur.

Building data warehouses and business intdligence sysems tha enhance the
company's decison-making effectiveness and competitive advantage.

Maintaining backup systems that improve data availability.

Vaious gpplications impose various requirements on a replication sysem, but mogt
replication needs fdl into one of two generd types those tha support operationd
goplications, such as rehosted goplications; and those that support  informationd
goplications, such as budness intdligence systems. Many dient/server  gpplications
require replication festures which are a blend of these two generd aress. IBM's auite
of repliction products address the key operaiond, informationd, and adminidrative
requirements of data replication.

What isreplication

Replication is a process of mantaning a defined st of data in more than one location.
It involves copying desgnated changes from one locaion (a source) to another (a
target), and synchronisng the data in both locations. The source and target can be in
logicd servers (such as a DB2 dadbase or a DB2 for OS/390 subsysem or data-
sharing group) that are on the same machine or on different machines in a digtributed
network.

A number of IBM products encble you to replicate data.

DB2 DaaPropagator is a replicaion product for reationd data You can use it to
replicate changes between any DB2 rdationd databases. You can dso use it with
other IBM products (such as DB2 Daaloiner and IMS DataPropagator) or non-IBM
products (such as Microsoft SQL Server and Sybase SQL Server) to replicate data
between a growing number of database products-both rdaiond and nonrdationd.

DB2 DataPropagator conssts of three main components. administration interfaces,

change-capture mechanisms, and the Apply program.
You use the adminigration interfaces to creste control tables, which store your
replication criteria
After you st up your replication environment, the change-capture mechanism
captures changes as they occur in the source database and stores them
temporarily in tables.

The Apply program reads the tables and applies these changes to target databases,

or copies data directly from the source database to the target databases.

D15.2.4. Zone file generation. Procedures for changes, editing by registrars,
updates. Address frequency, security, process, interface, user authentication,

logging, data back -up.




Thee functions fdl within the scope of the gpplication desgn and should be
described in the GNR section of the document.

D15.2.5. Zone file digribution and publication. Locations of nameservers,
proceduresfor and means of distributing zone filesto them.

As pat of the sandard service IBM provides DNS facilities and with the geographica
soread of the Universal Server Farms in America, Europe, Japan and Audrdia, IBM
have the globd reach to route or host DNS sarvices according to a customer
requirement. IBM can own the DNS on behdf of the customer, or can enable zone
routing via the Network Interchange Points if the DNS is owned and maintaned by a
third party.

IBM has the ability to incorporate dedicated DNS sarvers (dthough the operationd

running of these will need further discussion during the Contracts and Negotiations

stage).

D15.2.6. Billing and collection systems. Technical characteristics, system
security, accessibility.

Thee functions fdl within the scope of the goplication desgn and should be
described in the GNR section of the document.

D15.2.7. Data escrow _and backup. Frequency and procedures for backup of
data. Describe hardware and systems used, data format, identity of escrow
agents, proceduresfor retrieval of data/rebuild of database, etc.

The Clients preferred solution is ebusness hosing - for informaion on IBM's
comprehensive set of e-business hosting services please see Appendix 1

D15.2.8. Publicly accessible look up/Whois service. Address software and
hardware, connection speed, search capabilities, co-ordination with other
Whois systems, etc.

IBM does run its own high quaity DNS service which gts on the IBM backbone
network.

D15.2.9. System security. Technical and physical capabilities and procedures

to prevent system hacks, break-ins, data tampering, and other disruptions to
operations. Physical security.

The Clients preferred solution is e-busness hoging - for informetion on IBM's
Comprehensive set of e-business hosting services please see Appendix 1

D15.2.11. System reliability. Define, analyse, and quantify quality of service.

The Clients preferred solution is e-busness hosing - for informaion on IBM's
Comprehensve sat of e-busness hosting services please see Appendix 1

D15.2.12. System outage prevention. Procedures for problem detection,



redundancy of all systems, back up power supply, facility security, technical
security, availability of back up software, operating sysem, and hardware,

system monitoring, technical maintenance staff, server locations.

The Clients preferred solution is e-busness hoging - for information on IBM's
Comprehensive set of e-business hosting services please see Appendix 1

(Please s2e Appendix 2 Sagitta Proposd for further informetion.)

D15.2.13. System recovery procedures. Procedures for restoring the system to
operation in the event of a system outage, both expected and unexpected.
Identify redundant/diverse systems for providing service in the event of an
outage and describe the process for recovery from various types of failures,
the training of technical staff who will perform these tasks, the availability
and backup of software and operating systems needed to restore the ystem
to operation, the availability of the hardware needed to restore and run the
system, backup €electrical power systems, the projected time for restoring the
system, the procedures for testing the process of restoring the system to
operation in the evert of an outage, the documentation kept on system
outages and on potential system problemsthat could result in outages.

The Clients prefared solution is ebusness hosting - for information on IBM's
Comprehensive st of e-business hogting services please see Appendix 1

D15.2.14. Technical and other support. Support for regisrars and for
Internet users and registrants. Describe technical help systems, personnel
accessibility, web-based, telephone and other support, support services to be
offered, time availability of support, and language-availability of support.

See Appendix X on E-Busness Hoding Services  Technicad and other support
can be discussed with the Client during the Contracts and Negotiation discussons.

D15.3 Subcontractors. If you intend to subcontract any the following:
all of theregistry operation function;

any portion of the registry function accounting for 10% or more of
overall costs of theregistry function; or

any portion of any of the following parts of the regisry function
accounting for 25% or more of overall costs of the part: database
operation, zone file generation, zone file digtribution and publication,
billing and collection, data escrow and backup, and Whois service

please (a) identify the subcontractor; (b) state the sope and terms of the
subcontract; and (¢) attach a comprehensive technical proposal from the
subcontractor that describes its technical plans and capabilities in a
manner Smilar to that of the Technical Capabilities and Plan section of
the Registry Operator's Proposal. In addition, subcontractor proposals
should include full information on the subcontractor's technical, financial,



and management capabilitiesand resour ces.

By sgning this Registry Operator's Proposal, the undersigned certifies (a) that
he or she has authority to do so on behalf of the registry operator and, on his or
her own behalf and on behalf of the regisry operator, (b) that all information
contained in this proposal, and all documents attached to this proposal, is true
and accurate to the best of higher/its knowledge and information. The
undersgned and the regisry operator undersgand that any material
misstatement or misrepresentation will reflect negatively on any application of
which this proposal is a part and may cause cancellation of any delegation of a
top-level domain based on such an application.
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e-busnessHosting Services

World class data centres

IBM’s ebusness Hoging Centre fadlities have high dandards of physcd
security, drict environment controls and fast Internet connections with high-leve
network avallability. The physcd security controls are in place around-the-dock
andinclude:

»  Controlled access for designated personnel

* Alamsysems

*  Video survellance of public Ste fadilities

Environmental controls in each data centre include:

»  Smoke, fire and water leak detection sysems

*  UPSCPS power feeds that ensure 99.99% power availability

*  Hedting, ventilation and air conditioning sysems.

Select theright physical spaceto meet your needs

You can purchese different levels of space in the data centre depending on your
requirements and budget. The choice varies from a single cabinet to an entire suite.
A cabinet provides you with:

*  Housing of gandardised 19 inch servers
e 40U of server gpace

»  Front and back access with locked doors
e Conditioned 2 x 20 amp power per cabinet
*  Pre-wired connectivity.

Additiond space is provided in units of full cabinets For cugtomers with larger
Space needs we can build cages and suites on a custom basis:

» Cagesarelocked space with aminimum size of 18 (3x6) square metres

* Reserved space is avalable contiguous to your indaled space should you wish
to accommodate future growth.



Internet connectivity with bandwidth options that support your Web dte
activities

IBM’s e-busness Hostling Centres provide a high levd of network availability. We
will inddl, st up ard mantan the equipment for your Internet connectivity. To
meet your specific needs we can configure individud bandwidth policies for each
Web dte. Our bandwidth options are both scadable and flexible and feetures of this
savice include:

*  Redundant Internet connectivity

»  Committed and dedicated bandwidth.

On-stefacilitiesfor your staff

To support your people while they are working at our data centre we offer:

e Shared desk with power grip, telephone and fax service.

Dedicated customer support

To provide respondve solutions to dl issues rdaing to your IBM sarvice and to
hdp with vaious sygsem and adminidraion tasks we will provide customer
upport that is avalable aroundthe-cdock. As an IBM cusomer you will have a
free telephone number for direct access to our dedicated customer care support
centre.

Does our basic service meet all your business needs?

Each busness is unique in ther hoding requirements. In recognition of this we
offer a basc package to which further services can be added if appropriate.
Smply sdect as many, or as few, of the sarvices you require to fully meet your
business needs. A sample of some of these additiond services are:

*  Saver and http monitoring, derting and reporting

e  Bounday firewadl

*  On gte operations for tape handling and system restart

e Technicd sarver assstance,

e-business Hosting Services from an industry leader



The people of IBM Globa Services can work with you to help you redlise your
Internet business objectives. We offer afull range of hogting options to dign with
your Internet business objectives. From the provision of space for your Web sarvers,
through to our custom, complex fully managed hogting solutions, IBM Globa
Savices provides you flexibility to sdlect the hosting services you need now and as
your business grows.



Figure 1: Infradructure

The Global Name Registry, hardware infrastructure
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I ntrusion Detection Systems

Tivoli SecureWay Risk Manager Version 3.7

"!i' Symantec
==/ Norton AntiVirus
for Desktops

CheckPoint FW-1
Cisco PIX Firewall

ISS RealSecure Network Engine

CiscO\Secure IDS Tivoli Secureway \
ivoli Risk M 3.7

Tivoli Network IDS isk Manager Tivoli Web IDS for

WebSphere, Microsoft
11IS,Domino, Apache,
Netscape Web Servefs

IBM Research
Network Scanner*

Cisco Routers

*Technology Preview m

Enterprise Risk Management Overview

Tivoli SecureWay ®Rik Manager is the indudtry’s first enterprise risk management
lution for ebusness security. This modular, cross-plaform, opensandards-based
enterprise risk management  solution enables business partners and sarvice providers
to quickly manage threats —such as denid-of-service attacks, viruses, unauthorised
accese=s, and other forms of security violations — across ther cusomers  enterprises.
The diagram illugrates the Tivoli SecureWay Rik Manager capability to provide
comprehensve enterprise risk management. Increesingly, security violaions, attacks,
and intrusons target the complete enterprise, not just a subsystem. Defending againgt
these security threats requires an enterprise view of security, co-ordinated approach
that can haness inteligence across the different security checkpoints within an
enterprise.

With Tivoli SecureWay Risk Manager, busness patners and service providers can
centrdly monitor and manage enterprise security sysems including firewdls, routing
infrastructure, network and  hod-based  intruson-detecion  sysems,  hogt-system
security, antivirus sysems, desktops, and content security.  This endbles them to
intercept and resolve attacks as wel as centrdly andyse dl relevant security derts.
Tivoli SecureWay Risk Manager supports continuous security  improvement by
identifying security “hot spots "in an enterprise network, and it enables effective
correction of security policies that ae affecting sarvice levds and  end-user
productivity.




The Tivoli SecuréWay Risk Manager can consolidate dert information received from
Tivoli Web IDS for WebSphere and other servers,
Tivoli Network and Host IDS (for AIX, NT and Sun)
The IBM Research Network Scanner, currently avalable as a technology
preview, which checks vulnerahilities at the gpplication and trangport layers,
And is extensble through its use of open interfaces
0 The Common Intrusion Detection Framework (CIDF)
0 The Common Vulnerahilities and Exposures (CVE)
0 Thelntruson Detection Exchange Format (IDEF)
Other products supported in a Tivoli Risk Manager framework and avaldble
today are
0 Checkpoint (Firewdl-1 and VPN-1)
0 Symeantec Norton AntiVirus
o Axent (ESM, ITA)
0 ISSRedSecure
More information about Tivoli SecureWay Rik Manager can be found a
http:/AMnww.tivoli.com/security.
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Product Descriptions and Egimated Costs

Component Number
IBM 4500

Netfinity 7600

RS/6000 6 way M80

Backup solution 3584LTO

Cisco PIX firewalls internally

Cisco Local Director

IBM ESS

Netfinity 7600 in stock (not mounted)
Netfinity 7600 for other sites

Cisco PIX firewalls for other sites

WONRFPFNWEDNON

Estimated Costs: Please note that prices ar e subject to confirmation

Modd Type Number Price
M80 2 £330,000
S80 2 £624,876
44P-270 12 £312,000
B50 6 £51,000
F80 2 £102,000

All the pricesabove arein UK poundssterlingand areat list price.

Please note the table above details two options. These options are:
o B50
o F80



Software Portfolio

Machine No No of machines | Software Notes
Processors
per machine

Regigry Interface 1 2 MQ Series Server 5.1 If GNRwishtoruna

IBM for NT verson of Unix on these

Netfinity7600 systems, MS Seriesis
avalablefor Linux asa
technology preview. Not
avallable for FreeBSD.

Rate Contralling 2 2 MQ Series Server 5.1 (CAE=Client Access

Middleware for AIX Enabler — supplied with

(RS/6000 44p- DB2CAE DB2 UDB EE- not

270) charged separately)

Database 6 2 DB2UDB EE WebSphereconfiguredin

(6-way 1BM WebSphere Application case needed to provide

RS/6000 S30) Sarver 3.5 Advanced tailored pages to the front

Edition end WWW machines

WWW —IBM 1 2 FreeBSD Assumeno IBM SW

Netfinity 7600 required

whois- IBM 1 2 FreeBSD Assumeno IBM SW

Netfinity 7600 required

DNS-1BM 1 2 FreeBSD AssumenolBM SW

Netfinity 7600 required

DNS WHOIS 1 2 FreeBSD Assumeno IBM SW

and LOG update required

IBM Netfinity

7600

Backup Controller 1 1 Tivoli Storage Manager

RS/6000

Controller Station 1 1 Tivoli Systems Manager Softwareto be priced to

(RS/6000) include dient machines
menaged by TSV

Security Monitor 1 1 Tivoli Risk Manager

(RS/6000)

Intrusion IBM isnot supplying the

Detection IDS mechines(?)

Systems

Note: Deveoper tools have not been configured. We would recommend WebSphere
Sudio for cregting and managing the content of the WWW servers, and Visud Age
for Javafor developing java apps should GNR wish to use Java




A 3U server engineered for business-critical

reliability and scalability

IBM Netfinity 4500R

Highlights

Rack optimised
Sim and essy -to-use two-
way capable server with
scalability and
manageshility

Extra reliability
Packed with high-
availability features for
critical, around-the-clock
operations

Versatile

Excdlent choice for generd
business saving,
Application Service
Providers (ASPs) or
congtrained data centres

Thin and feature-rich
The Netfinity ® 4500R
incorporates awedlth of
high-riability and

(& business tools

scalability featuresinto a
compact 3U 1 box. You'll
find excellent cable
management for theback,
and direct accessto critica
components from the
front—ared advantageina
densely packed data center
environment. The 4500R is
part of acomprehensive
portfolio of rack- optimised
Netfinity servers, racks and
rack-mountable accessories.
Integrated 10/100 Ethernet
and Advanced System
Management Processor
leaves room for up to Six
hotplug hard disk drives,
five PCI adapters and 4GB
of memory. Plus, optional
DLT tapebackupis
supported.

High availability
With the Netfinity 4500R,
you get industry - leading
systems management

-
>
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software and hardware for
problem detection and
avoidance, plus remote
systems management.
Innovative Light Path
Diagnostics™, redundant
and hot-replace components
make maintenance painless.

Multipurpose server
Compact. Highly reliable.
Easy to use. Just what you
need for genera business
serving such asfileand
print, workgroup
applications, Web serving
or e-commerce. ASPs will
find the 4500R an excdllent
solution for Web hosting
and Internet application
hosting. And constrained
data centres will welcome

the practica packaging.

Netfinity




Reminders for Year 2000 Readiness
ibm.com/pc/year2000 (worldwide)

Need moreinformation?
ibm.com/netfinity

Optionsfor your Netfinity 4500R server
ibm.com/pc/us/accessories/netfinity

Remindersfor Year 2000 Readiness ibm.com/pclyear 2000 (worldwide)

IBM Netfinity 4500R at a glance

Models

8656-1RY 8656-2RY  8656-3RY
8656-4RY 8656-5RY

Form factor /height

Rack/3U

Intel ® Pentium ® |11 processor

733/133MHz2  667/133MHz  800/133MHz

866/133MHz 933/133MHz

Number of processors (std/max) 1/2

Leve 2 cache (per processor) 256K B
ECC SDRAM memory (std/max) 128MB/4GB
1/O dots 5 PCl (3x64-hit, 2x32-hit)

PCI disk controller

Integrated dual-channd Ultral60 SCS

Advanced System M anagement Processor

Integrated

Bays

7 bays (3 dim-high hot-plug, 2 removable media,
24X-10X 3 IDE CD-ROM drive,
1.44MB diskette drive)

Internal storage

(max) 109.2GB 4 (218GB with optiond 3-Pack
Ultral60 hot -plug expansion kit)

RAID support Optional ServeRAID ™ 4H, -4M and -4L
Ultral60 SCS| Adapters

Network 10/100 Ethernet integrated

1/O ports 2sial, parald, keyboard, mouse, video,
Ethernet, 2 USB

Power supply 270W hot -plug and front access (optional second
power supply for redundancy)

Cooling fans 7 hotplug and redundant

Light Path Diaghostics Yes

Predictive Failure Analyss® support Hard disk drives, processors, VRMs, fansand
memory

Operating systems suppor ted

Microsoft ® Windows NT ® , Microsoft
Windows ® 2000 Server/Advanced Server,
Novdl ® NetWare® , SCO UnixWare, Citrix
WinFrame and Linux ®

Software

51BM Neffinity Director ™ , IBM Netfinity
Manager ™ , IBM ServerGuide ™ , Norton
AntiVirus (OEM version), Lotus® Domino ™
Application Server 6, five Lotus Notes ® client
licenses and five LotusiNotes ® client licenses

Service, support and offerings

3-year limited onstewarranty 7, IBM Server
Start Up Support, TechConnect ® , Update
Connector




1A single“U,” or rack unit,
is1.75" or 44.45mm.

2 MHz only measures
microprocessor interna
clock speed, not application
performance. Many factors
affect application
performance.

3 Vaiableread rate. Actud
playback speeds may vary
and are often lessthan the
maximum possble

4 When referring to
memory or hard disk drive
capacity,

GB meansonehillion bytes.
Tota user accessible
capecity may vary
depending on operating
environments.

5 Some software may differ
fromitsretail version (if
any) and may not include
user manuasor al program
functionality. Warranty,
service and support for non-
IBM products are provided
directly to you by third
parties, not IBM. IBM
makes no representations or
warranties regarding non-
IBM products. For non-1BM
software, applicable third-
party software licenses

may apply.

6 Domino Server offer vaid
until December 31, 2000.
Refer to Netfinity Web site
for details.

7 For terms and conditions
o copiesof IBM’s State-
ment of Limited Warranty,
cdl 1800 772-2227 inthe
U.S. andin Canada, cdl 1
800 426-2255. Limited
warranty includes
International Warranty
Servicein those countries
where this product is
offered. Telephone support
may be subject to additional
charges.

IBM reservestheright to
change specifications or
other product information
without notice. This
publication could include
technical inaccuraciesor
typographical errors.
References herein to IBM
products and services do not
inply that IBM intends to
mekethem availablein
other countries. IBM
PROVIDESTHIS
PUBLICATION “ASIS’
WITHOUT WARRANTY
OF ANY KIND, EITHER
EXPRESSOR IMPLIED,
INCLUDING THE
IMPLIED WARRANTIES
OF MERCHANT-
ABILITY ORFITNESS
FOR A PARTICULAR
PURPOSE.
Somejurisdictionsdo not
dlow disclamer of express
or implied warrantiesin
certain transactions,

therefore this disclaimer
may not apply to you.

IBM Netfinity systems are
assembled inthe U.S,, Great
Britain, Japan, Australiaand
Brazil and are comprised

of U.S and non-U.S.
components. IBM, the e-
businesslogo, Light Path
Diagnostics, Netfinity,
Netfinity Director, Netfinity
Manager, Predictive Failure
Andyss, ServeRAID,
ServerGuide and
TechConnect are
trademarks of IBM
Corporationin the United
States and/or other
countries.

Intel and Pentium are
trademarks of Intel
Corporation.

Linux isatrademark of
Linus Torvalds. Lotus,
Domino, Lotus Notes and
LotusiNotes are trademarks
of Lotus Development
Corporation. Microsoft,
Windows, WindowsNT and
the Windowslogo are
trademarks of Microsoft
Corporation. Other
company, product and
service names may be
trademarks or service marks
of others.

© Copyright IBM Corporation 2000
IBM Persona Systems Group

3039 Cornwallis Road

Research Triangle Park, NC 27709

6-00
All Rights Reserved



Extreme computing: reliability and performance for business-

critical 4-way serving

|BM Netfinity 7600

Highlights

Enterprise solution

platform

Undaunted by your most
chdlenging application
sarving, clustering and
Internet/intranet
requirements

Extreme availability
X-architecture ddivers
multilayered protection
againg downtime

Peak performance
Wel-matched subsystems
alleviate potentia
bottlenecks or stress points

Attractive life-cycle
cost

Enhanced uptime can
reduce costs, increase
revenues, easy system
scale-up means long-term
asset protection

To the limits
Businesstoday can be like
an extreme sport—you push
your organisation to the
limitsin aharsh
environment surrounded

by fierce competition. To be
worthy of your endeavours,
your equipment must be
exceptiond. The Netfinity
® 7600 meets tha chalenge
with extremerdiability,
excellent scdability and
ease of uss—makingita
powerful extension of your
organisation’s skills and
tdents.

Maximum scalability
The 7600 grows easily with
up to 16GB of Chipkill ™
Memory and integrated
dua-channd Ultra2 LVD
SCSl controller to expand
interna and externdl

storage.

Active ™ PCI dotslet you
extend your system without
downtime.

Extreme availability
rooted in X-
architecture

Netfinity X-architecture
incorporates innovative
technologies tempered in
IBM’slarge enterprise
servers. Chipkill Memory is
more religble than ordinary
ECC memory. IBM’shot -
plug Active PCI technology
isquickly becoming thein
dustry -standard. And Light
Peth Diagnostics ™ now
monitor power supplies and
redundancy too.

Easy to use
ServerGuide and IBM
Server Start Up Support
help get you running
quickly. Netfinity
Director ™ systems
management software,
technology -enabled services
and support, and a three-
year limited warranty 1
make operation and
maintenance easy. And
Lotus® Domino ™
Application Server helps
you step right into e-
business.

Netfinity




Need moreinformation?
ibm.com/netfinity

Optionsfor your Netfinity 7600 server
ibm.com/pc/us/accessories/netfinity

Remindersfor Year 2000 Readinessibm.com/pclyear 2000 (worldwide)

IBM Netfinity 7600 at a glance

Models

8665-1RY  86652RY  8665-3RY TBD

Form factor/height

Rack/8U 2

Inte ® Pentium ® 111 Xeon ™ processor

550/100MHz 3  550/100MHz 700/100MHz
800/100MHz

Number of processors

(Sdmax) U4

Leve 2 cache (per processor) IMB 2MB 2MB 2MB
Chipkill Memory (std/max) 512MB/16GB
/O dots 6 PCI (4x64-bit 33MHz Active PCI, 2x64-bit

66MHZ)

PCI disk controller

Integrated dual-channd Ultra2 LVD SCSl
(80MBps per channe)

Advanced System M anagement Processor

Integrated

Bays

Up to 14 bays (Including 10 dim-high, hot-plug
or 7 hdf-high, hot-plug;
2half-high; 40X-17X 4 IDE CD-ROM;1.44MB

diskettedrive)

Internal storage (max) 254.8GB 5

RAID ServeRAID ™ -3HB (included); support for -4H,
-4M and -4L Ultral60 SCSl Adapters6

Network 10/100 Ethernet integrated

1/O ports 2 sevid, pardlel, mouse, keyboard, video,
management, SCS, Etherngt, 2 USB

Power supply 750W (3x250W hat -plug, redundant); optiond
250W

Cooling fans 10 hot -plug and redundant

Light Path Diagnostics Yes

Predictive Failure Analysis ® support Hard disk drives, processors, VRMs, fansand
memory

Operating systems supported

Microsoft ® Windows NT ® , Microsoft
Windows® 2000 Server/Advanced Sarver,
Novel ® NetWare® , 02 ® , SCO UnixWare,
Citrix WinFrame and Linux ®

Software 7

Service, support and offerings

IBM Neffinity Director, IBM Netfinity Manager
™ 'IBM ServerGuide, Norton AntiVirus ™
(OEM version), Lotus Domino Application Server
8 with five Lotus Notes ® collaboration

client licenses and five dient access licenses

3-year limited onsite warranty, IBM Server Start
Up Support, Netfinity 99.9% Availability
Guarantee Program 9 (optiond), TechConnect ® ,
Remote Connect, Update Connector




1 For terms and conditions or copiesof IBM’s
Statement of Limited Warranty, cal 1 800
772-2227 inthe U.S. and in Canada, cdl 1 800
426-2255. Limited warranty includes
Internationa Warranty Servicein those
countries where this product is offered.
Telephone support may be subject to
additiond charges.

2. A sngle“U,” or rack unit, is1.75" or
44.45mm.

3MHz only measures microprocessor internd
clock speed and front-side bus speed, not
application performance. Many factors affect
application performance.

4Variableread rate. Actua playback speed
will vary and is often less than the maximum
possible.

5 When referring to memory or hard disk drive
capacity, GB means one billion bytes. Total
user accessi ble capacity may vary depending
on operating environments.

6 Internd hot-plug disk support currently at
80MBps. 800MHz model RAID adapter not
yet defined.

7 Some software may differ fromitsretail
version (if any) and may not include user
manualsor dl program functionadity.
Warranty, service and support for non

IBM products are provided directly to you by
third parties, not IBM. IBM makes no
representations or warranties regarding non
IBM products. For non-IBM software,
applicable third-party software licenses

may apply.

8 Domino Server offer vdid until December
31, 2000 and may vary by moddl. Refer to
Netfinity Web site for details.

9 Available only on select Netfinity severs
mesting predefined criteria, including the
Netfinity 7600, having completed Microsoft
Clugter Service certification aslisted on
ServerProven ™ Web site; IBM reservesthe
right to change the terms and conditions of the
program at any time, without natice. For more
information visit:
ibm.com/pc/ww/netfinity/999guarantee.html
or your IBM PSG marketing representative.

IBM reserves theright to change specifications
or other product information without notice.
This publication could include technica
inaccuracies or typographica errors.
References herein to IBM products and
servicesdo not imply that IBM intendsto
make them available in other countries. IBM
PROVIDES THISPUBLICATION “ASIS’
WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUD-
ING THE IMPLIED WARRANTIES OF
MERCHANT-ABILITY ORFTNESSFOR A
PARTICULAR PURPOSE.
Somejurisdictions do not alow disclaimer of
expressor implied warrantiesin certain
transactions, therefore this disclaimer may not
apply to you.

IBM Netfinity systems are assembled in the
U.S,, Grest Britain, Japan, Audtrdia and Brazil
and are comprised of U.S. and non-U.S.
components.

IBM, Active PCI, Chipkill, the e-business
logo, Light Path Diagnostics, Netfinity,
Netfinity Director, Netfinity Manager, OS2,
Predictive Failure Andlysis, ServeRAID,
ServerProven and TechConnect are trademarks
of IBM Corporation in the United States and/or
other countries.Intel, Pentium and Xeon are
trademarks of Intel Corporation. Linux isa
registered trademark of Linus Printed on
recycled pgper containing 10% recovered post-
consumer fiber. Torvalds. Lotus, Domino and
Lotus Notes are trademarks of Lotus
Development Corporation. Microsoft,
Windows, WindowsNT and the Windows
logo are trademarks of Microsoft Corporation.
Other company, product and service names
may be trademarks or service marks of others.

© Copyright IBM Corporation 2000

IBM Persond Systems Group
3039 Cornwallis Road

Research Triangle Park, NC 27709
All Rights Reserved



Valuepacked midrange enterprise server

RS/6000 Enterprise Server Model M 80

Highlights

Exceptional
midrange
RS/6000® enterprise
server with world-
class performance
and expandability

Two- to eight-way 6
-bit SMP rack-
drawer server with
copper chip
technology

Rack-mount
packaging for
Configuration
flexibility, ease of
growth and reduced
floor space

Outstanding value
for e -business, ERP,
Bl and other
business-critical
applications

Significant
availability and
reliability features

Powered by AIX®,
the leading

commercial UNIX®
(0153

Midrange performance
powerhouse

TheModel M80isan
advanced rack-mounted
system positioned at the top
of IBM’smidrange RS 6000
enterprise server family.
TheM80isanew design
that combinesthe
technology of the

popular Modd S80 with
versatile 19 inch rack
packaging to bring
extraordinary levels of
configuration flexibility,
performance, reliability and
vdueto demanding e
business environments.

The M80 istargeted to meet
the critica requirements of
ebusiness, enterprise
resource planning (ERP),
supply chain management
(SCM), and business
intelligence (BI) solutions.
In ERP environments,

itis nexcdlent gpplication
server with powerful
processors and outstanding
memory ¢ p city. For e-
business, the M80 excels as
highly reliable and fast
businessto-busness Web
sarver. Also designed for
NEBS (Network Equipment
Building Standards) Leve 3
compliance, the M80 offers
gpecid festures (including
redundant -48vDC power)
for telecommunication
centre | office operations.

@

BEA000 Modal TIO: One of Hhe
availzhia racks for MBI procaszar
and Y0 drawers




Feature

Ben€fits

Copper-based
RSG5 I11 SMP processors

Provide significant performance increases over
earlier processors

64-bit systems architecture

Improves memory use for applications requiring
fagter access to large amounts of data

4MB ECC L2 cacheper processor

Providesincreased performance and greeter
relighility

Up to 32GB ECC SDRAM memory

Allows exploitation of 64-bit addressing for large
database applications

Provides growth options for much greater
throughput

Rack-drawer configuration

Allowsfor efficient utilisation of floor space
Providesflexible growth in processor and 1/0

capacity

56 hot-plug PCI dots

Dramatically improve availability and provide
uninterrupted growth for new adapters
Provide increased connectivity for ebusiness
applications

Built-in service processor

Designed to automatically monitor system
operations and take preventive or corrective
action.

Allows diagnogtics and maintenance to be
performed remotely

Hot-plug redundant power suppliesand
coolingfans

Allow uninterrupted operationsif power supply or
f n becomes dissbled

Dynamic CPU Deallocation

Automeaticaly deallocates resources when
impending CPU failures re detected so
applications keep running

AlX operating system

Supports concurrent execution of 32- and 64-bit
gpplications on 64-bit RS 6000 systems

in their full range of scaability

Maintains branded conformance to The Open
Group's XPG4, UNIX95, and UNIX98
specifications

Provides n AlX binary compatible environment
that hel ps assure continuing application
avallability crossAlX Verson 4 releases

Unparalleled technology in a

midrange server

The Model M80 symmetric multiprocessor
(SMP) server offers the same advanced
technology as the award-winning 1 S80inan
affordable midrange rack-mountable package.
The minimum configuration of two 64-bit 500
MHz RS64 111 copper chip microprocessors
can be expanded to eight processorsin
increments of two.

IBM’s unique copper chip technology
produces faster and more reliable processors,
which improve speed and reduce the heet
generated.

The M80 has an integrated system switch
connecting the processors, memory and |/O.
The switch has an outstanding total aggregate
bandwidth of 18GB sec. The M80 aso comes
standard with 1GB memory, which can be
increased to 32GB. These features provide
enough performance and memory capacity to
meet the needs of many demanding e-business
gpplications.

The M80 comes standard with 14 hot-plug
PCI 1/0O dots (with combined bandwidth of
1GB sec) packaged in an |/O drawer for easy
rack mounting.

Upto four 1/O drawers may beingtalled




For atotd of 56 dots. Option | boot bays are
provided in thefirst | O drawer (spacefor 2
1/0O dots must be used, leaving 12). Integrated
fast Ethernet, Ultra SCSl and Ultra2 SCSI
controllers are gandard in each /O drawer,
leaving dl dots available for your use.

Big power, s all footprint

The M80'srack packaging offers extraordinary
configuration flexibility to meet unexpected
growth needs. It consstsof  rack-mountable

memory. Thisdrawer is connected to the 1/O
drawers containing the PCI dots.

For additional availability, the processor and
1/O drawers come standard with hot -plug
redundant power supplies and cooling fans.
The M80 offers flexibility in the number of
processor and 1/0O drawersthat can be mounted
in the rack, providing more compute and 1/0
power per square foot of floor space. Inits
maximum configuration, an M80 system
condsts of one processor drawer with eight

processor drawer containing the processors and

RS/6000 Model M80 at a glance

Minimum configuration
Microprocessor:
Level 1 (L1) cache:
Level 2 (L2) cache:
RAM (memory):
System bus width:

1/0 5U rack drawer
1/0 dots:

1/0 bus width:

1/0 bus peed:

Storage options:

Processor 8U rack drawer

2-way 500 MHz Rs64 111 SMP
128KB data/128KB instruction
4MB/processor

1B

128-hit

14 hot-plug PCI

10 64-hit, 4 32-hit

10@66 MHz(3.3v)/4@33 MHz(5v)

Boot capability from externally attached disk
Drawers, or optionally, two internal boot
Disks which require two |/o dots

Standard features Integrated ports:
Integrated bays:

Integrated controllers:

Keyboard, mouse, four serial, one paralléel
Diskette drive, CD-ROM, one bay available
UltraSCSl (internal, supports SCSI -2 F/'W
Speeds)

Ultra2 SCSI (external), 10/100 Mbps
Ethernet

Processor:
Ram:
1/0:

System expansion

Storage:

4- 6- or 8 way 500 MHz

Up to 32GB

Up to four total 5U rack drawers

(56 total hot-plug PCI slots and 8 total
bays)

IBM 2104 Expandable storage Plus (Ultra2
SCSl), IBM 7133 Seria Disk System (SSA),
IBM 2105 Enterprise Storage Server

Operating system

AlX 4.3.3 (unlimited user licence)

Power requirements 220v AC/-48v DC

Warranty

Onsite for one year (limited) at no additiond cost




500 MHz processors and four /O drawersfor tot | of 28 EIA units (U) of rack space (8U for the
processor drawer, 5U for each | O drawer).

Depending on the number of attached I/O dawers, two or three M80 processor drawers can be indalled
in the SO0 (32U), TOO (36U), or T42 (42U) racks. Disk and tape storage can aso be mounted in the
racks. Storage products such asthe IBM 7133 Seria Disk System (SSA), the IBM 2104 Expandable

Storage Plus (Ultra2 SCYl), and the IBM 2105 Enterprise Storage Server provide terabytes of highly
religble, hot-swappable disk storage.

Availability when you need it

At the heart of the Model M80 is service processor that is designed to constantly monitor the system’'s
vitd dgns It can determine and recommend actions often before  problem rises. If dedred, service
cal may beautomatically placed.

The M80 has an IBM -unique festure, Dynamic CPU Dedllocation, that monitors the processors. In the
event processor displays indications of an impending falure, this festure working with AIX 4.3.3
gracefully takes the faulty processor offline. Work from the failing processor is automatically

reesigned to other processors and replacement of the faling processr can be scheduled for
convenient time.

The hot-plug PCl dots make it possble to keep e-business gpplications running while 1/0 adapters are
added or replaced. Individud adapters can be enabled or dissbled s needed, while operations not
dependent on that adapter continue to run. There is usudly no need to power-down and restart the
system.

For near continuous operations, two M80's can be clustered in a single rack with IBM’s industry-
leading High Availability Cluster Multiprocessng (HACMP) disaster recovery solution 2. This cluster
solution, HA-M80, when combined with applications that meet IBM’s ClusterProven TM standards,
provides superior base for high availability, an essentid ingredient for e-commerce.

Easy upgrade from the H80

Movingupto Mode M80 from the next smaller system, the H80, is simple and cost effective since
both systems share the same flexible packaging design. Upgrades are performed viaa serid number
protected model conversion by exchanging the processor drawer for anew one. The memory, I/0
drawers, adapters, disk drives and rack enclosure can be reused, thus protecting investments and
increasing overdl scaability.

Value for e-business

The performance of the Model M80 places it above the H80 but below the S80, providing a nice
bridge for midrange server requirements. Thelow entry price makesit possible to meet application
requirements that do not warrant full-scale S80 ingtallation.

The AIX advantage

An unlimited user license of IBM’ sindustry-leading verson of UNI X, 3 AIX 4.3.3, isincluded.
Providing red vauein reiability, availability and security, AIX istuned for e-business performance
and iswidely recognised as state of-the-art in systems and network management.

AlX 4.3.3 ddivers JavaTM technology, Web performance and scalability enhancements, and isan
excdlent choice for managing large, complex ingalations. It offers Web-based remote management
tools to contral the system and monitor key resources such as adapter and network availahility, file
system status and processor workload.

For more information

To learn more about the RS 6000 Model M80, contact your IBM marketing representative, IBM
Business Partner, or visit the following IBM Web stes:



ibm.com /servers/unix
ibm.convibmlink
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RS/6000 580 Investment Advantage

e RSO0 SE0 Enferprise Server is 4 64-bit, 450 M2 processor SMP server that
will emahble vou 1w

%, Scale existing and fuure applications from é-way o 24-way symmetric multiprocessing
s, Maximize memory capacity up o 640513

oS00 up 1o 873 UGB of data intemally

% Move data through the system at a bus speed of 432G/ 5ce

IHseover the macleac of the SG000 580 which is;

W An mvestment prodection you can depend on as vou grow vour 1T infristructure
w, The tirst coppe cessor that decreases vour overal] computing power expense and
gives you amaing power that will speed vou indo this new millennium
, The I ming UNEX server versus cur competition (as measured by indusiey standand benchmarks) in:

e Web serving (SPECWehS - 40,061 hip ops per sech

S ERP: SAP RS (Three-tier - 16640 51 Users ) and Bam (17 441 BRLUs)
s OLTE(TEM C - 135,815 tpm at $52.70 per ipm)

% Java execution {YolanoMark - 23 906 messages per sec)

%, NES file serving (SPECsIZ07,W2 - 40,218 ops per sec)

W A highly av server solution, HaA=S80 Cluster Server, that comes packaged with our industry-leading high availability
solution, HACMP {ranked #1 by DH. Brown Consulianis)
%, The IBM server ol the leading-co i fechnloge: o as we move 1 Gy processors

. The performance boost your *lpptlwmm-‘ mned thar will give you the power to compute and the power 1 compete

I'he market excitement and enthusiasm for the RES000 580 s cnormous and is prowing each day!!!

"Technology Drivers:
1889 Product of the Year

- RS/&000 E nmr]mm-
Server S80
IrfeiWarid. tom
*Powerful new IBM
compuler steps up
pressure on mralt
Distrodt Fress Progs

"Peaplesoft belisves IBM's new RSE000 Model SB0 will deliver the type of

sxcsptional performancs requined by Enlerprise Resource Planning customers.”
- Mark Stillman, VP, Peoplesoft Alliance Solution Center

"With the new 580 Baan benchmark of 17,442 BRUs,
IBM has retaken the lead over Sun's 10,721 which was
published July 8, 1999. The 580 running Baan beats

Sun's number by better than 60%."
« Phillip Van Loon - Manager, IBMBaan Intemational Competency Center




Server Performance Comparison and Perspective

Server Mipration

Server Performance Options
Comparisons mr
STA
£ MRz ICEEE Speed I AH
i y 4
rl'- L ] -Ill Ver I'\.1||:"-| a7 K | 1arma , I-I.- s | =]
e SR e teles peedoe The memory, felce Thie rumiber : I_-"_ a e ekt
of processors and & | 2-way S8 offers fudce the S = - R

perfonmance of a 12-way 5TA server,

Upgrade Options Made Easy

Upgrading your RS/G000 570 or 57A 1o the RS/G000 580 s as
casy o5 plug and go.......

B U T e T H

™ There is o need 10 make any clunges o the application
% Upgrade w the ATX 4.3.3 operating sysiem
e Simply replace the STHSTA Central Electronics Complex

AGEEAGE
10 ELA Dravwer

(CEC ) with the 580 CEC 450 Mtz
%ou will use the same 10 Drawer on the $7A for the $80 (S0 S
e, Y o wall use : el .y ot =7 copper technology

1o the S8 upgrode) :II:EE::HI'::'EWH
4,8,13-way

custormers eed o install the 570 Advameed 10 Dirvwer prior ﬂ 1EE-22GE

Expericnce the four times performance of the 580 over the 57A
today; and uilize the well-balanced design of the 580 that wil

A ¥ A e=H S1#MB-268GH
provide you the throughput needed for your mission-critical 7 E1A Drawer
applications, 125 or 262

kiHz
4812wy

Upgrade Promotional Offering

For g limited time only, iCvou acquire an upgrade from an RRa000 (1) 7017 Maodel S7A 10 an BSE000 7017 Model =S80
with at least one pdditional G-way processor book (FC 5319), vou can receive a 40" discount on the uparede charoe and any
features goquired with the same MES order, 570 customers may ke advantage of this promotion by first replacing the
standard IOy drower with the 570 Advanced FO Drower,

Your order must be placed o0 or belore Sa0 2000, The Die of Instalintion, as defined in the IBM Customer Aorecment
ar any equivalent IEM agreement, must ogeur ter Fehr 7, 20600, T nes Tager vhan July 31, 200

Getting More Information

Wisit our Web siteat b Vi T cormhardwitne ent e B0 ] e get additional information on the RS/G000
S0 server, and comtact your [BM Sales Representative or IBM Certified Business Parner woduy 1o discover the new medgds

of the RSGO00 530 Enterprise Server, and et the sesgée out of the box!




Cisco Secure PIX Firewall Series

Product Overview

The Cisco Secure PIX Firewall series delivers strong security in an easy-to-install,
integrated hardware/software appliance that offers outstanding performance. The
series allows you to rigorously protect your internal network from the outside
world—providing full firewall security protection. Unlike typical CPU-intensive
fulltime proxy servers that perform extensive processing on each data packet at
the application level, Cisco Secure PIX Firewalls use a non-UNIX, secure, real-
time, embedded system. The Cisco Secure PIX Firewalls deliver superior
performance of up to 250,000 simultaneous connections, over 6,500 connections
per second, and rearly 170 megabits per second (Mbps) throughput. This level of
performance is dramatically greater than that delivered by other appliance-like
firewalls or those based on general-purpose operating systems.

H10924 H7501

Figure 18-3: Cisco Secure PIX Firewall 520 Front View
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Figura 18-4: Gisco Sacure PIX Firewall 520 Rear View
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Figure 18-5: Cisco Secure PIX Firewall 515 Front View

Figure 18-8: Cisco Secure PIX Firewall 515 rear View

Key Features and Benefits
Non-UNIX, secure, realtime, embedded system

This design eliminates the risks associated with a general purpose operating
system and allows the Cisco Secure PIX Firewall series to deliver outstanding
performance—up to 250,000 simultaneous connections—dramatically greater
than any UNIX-based firewall and without affecting end-user performance.

Less complex and more robust than packet-filtering; higher performance and
more scalable than application proxy firewalls.

The heart of the PIX Firewall series is the adaptive security algorithm (ASA),
which maintains the secure perimeters between the networks controlled by the
firewall. The stateful, connection-oriented ASA design creates session flows based
on source and destination addresses, TCP sequence numbers (which are non-
predictable), port numbers, and additional TCP flags. All inbound and outbound
traffic is controlled by applying security policy to connection table

entries.

User authentication and authorisation with cut-through proxy

Cisco Secure PIX Firewall series gains further dramatic performance advantage
through its patented method of transparently verifying the identity of users at the
firewall and permitting or denying access to any TCP- or UDP-based application.
This method eliminates the price/performance impact UNIX-based firewalls
impose in similar configurations, and leverages the authentication and



authorisation services of CiscoSecure Access Control Server. For more
information on CiscoSecure Access Control Server, available for both Windows

NT and UNIX (Solaris), see the chapter “CiscoSecure Access Control Server
Software.”

Centralised configuration and management with the P1X Firewall Manager

This Javabased graphical user interface (GUI) configuration tool lets the
administrator use a Web browser to retrieve, edit, and centrally manage security
policies. Separate tabs provide access to configuration information common to all
PIX Firewalls being managed and to built-in reports for user-based accounting for
web sites visited and volume of files transferred. The PIX Firewall Manager can
automatically provide real-time alerts of any attempted firewall breaches through
e-mail or pager notification.

Platform extensibility

To provide platform extensibility without sacrificing the benefits of an embedded
system, the PIX Firewall series includes two hardware platforms, the PIX

Firewall 515 and 520, which support a broad range of network interface cards
(NICs). Standard NICs include single- or four-port 10/100 Ethernet cards, 4/16

Token Ring cards, and dual-attached multimode FDDI cards. FDDI cards and
four-port Ethernet cards are supported in PIX beginning with version 4.4.

Failover/hot standby upgrade option

27985

The PIX Firewall failover option ensures high availability and eliminates a single
point of failure. With two PIX Firewalls running in parallel, if one malfunctions,
the second PIX Firewall transparently maintains security operations.

Synchronised configurations for effective recovery from hardware failure

Simplified TFTP boot function allows consistent synchronization of multiple
device configurations.

Specifications

Hardware



Table 18-23: Technical Specificationsfor Cisco Secure Pl X Firewall

Description PIX Firewall 515R PIX Firewall 515UR PIX Firewall 520 PIX Firewall 520-DC
Hardware Case 19-in. rack-mountable 19-in. rack-mountable 19-in. rack- 19-in. rack-mountable
(comeswith rack- (comes with rack- mountable (comes (comes with rack-
mount hardware) mount hardware) with rack-mount mount hardware)
hardware)
Random Access 32MB 64MB 128MB 128MB
Memory
Console Report RJ}45 RJ45 DB-9EIA/TIA- DB-9EIA/TIA-232
232
Boot/Update TFTPonly TFTPonly 35-in. floppy disk  35-in. floppy disk
Device drive drive
Failover Port 1 DB-25 EIA/TIA-232 DB-25 EIA/TIA-232 DB-25 EIATTIA- DB-25 EIA/TIA-232
22

1.  Failover requires special, Cisco cable

Table 18-24: Power Requirementsfor Cisco Secure PIX Firewall

Description PIX Firewall 515R PIX Firewall 515-UR PIX Firewall 520 PIX Firewall 520-DC
Autoswitching 100-240 VAC 100-240VAC 100-240 VAC .-48VDC

Frequency 50-60 Hz 50-60 Hz 5060Hz = -

Current 15-0.75 Amps 15-0.75 Amps 4-2 Amps 4 Amps

Table 18-25: Physical and Environmental Specificationsfor Cisco Secure PIX

Firewall
Description PIX Firewall 515R PIX Firewall 515-UR PIX Firewall 520 PIX Firewall 520-
DC

Dimensions 1.72 x1682x 118in 1.73 x16.82x 11.8in 5.21 x 16.82 x 17.5 in. 5.21x 16.82 x 17.5 in.

(HXWxD) (44x 427 x 299 cm) (44 x42.7x 299 cm) (13.2x42.7 x 445 cm) (13.2 x 42.7 x 44.5 cm)

Weight 111b. (4.9 kg) 11 1b. (49 kg) 21 Ib. (9.5 kg) 21 Ib. (9.5 kg)

Operating -25 to 113°F (5 to +45°C) 25 to 113°F (5 to +45°C) 25 to 113°F (5 to 25 to 113°F (5 to

Temperaure +45°C) +45°C)

Storage temperature -77 to 158°F (25 to -77 to 158°F (-25 to -77 to 158°F (25 to -77 to 158°F (25 to
+70°C) +70°C) +70°C) +70°C)

Operationd 95% relative humidity 95% relative humidity 95% relative humidity 95% relative humidity

Humidity (RH) (RH) (RH) (RH)

Operationd dtitude

Heat Dissipation
(Worst Case with
Full Power Usage)

9843 ft (3000m), 77°F
(25°C)

160.37 BTU/hr

9843 ft (3000m), 77°F
(25°C)

160.37 BTU/hr

9843 ft (3000m), 77°F
(25°C)

863.27 BTU/hr

9843 ft (3000m), 77°F
(25°C)

863.27 BTU/hr

Cisco Secure PIX Firewall Software

PIX 520 - Connection licenses available for 128, 1024, and Unrestricted (more
than 250,000) simultaneous connections




PIX 515 - Only unrestricted licenses available
PIX 520 - Ethernet, FDDI and Token Ring available

PIX 515 - Restricted (no failover, 32 MB RAM, no option cards, 2 ethernet
interfaces only)

PIX 515 - Unredtricted (64 MB RAM, fallover, up to 6 ethernet interfaces)

P1X 515 - Ethernet only
Adaptive security dgorithm (ASA)

Cut-through proxy authenticates, authorizes, and enhances performance
Multiple interface support (10/200 Mbps ethernet, Token Ring, FDDI)
Up to 6 ethernet interfaces

Fallover/hat standby; synchronised configurations

True Network Address Trandation (NAT) as specified in RFC 1631

Port Address Trandation (PAT) further expands a company’ saddress pool-one IP
address supports more than 64,000 hosts

Mail Guard removes need for externd mail relay server in perimeter network
TACACSH+, Radius authentication

DNS Guard trangparently protects outbound name and address |ookups

Hood Guard and Fragmentation Guard protect againgt denid of service attacks

Java blocking diminates potentialy dangerous Java gpplets (not compressed or
archived)

Extremdy high-performance URL filtering that surpasses the competition in any
enterprise-scae network

Cisco |0Sgyle command-line interface
Extended authenti cation, authorisation, and accounting capabilities

Net Aliasing trangparently merges overlapping networks with the same | P address
space

Enhanced granularity of inbound access (conduits)



Allows use of exigting registered | P addresses
Extended accessligts
Ability to customise protocol ports

Support for private networking of virtud Stes at greater than 45 MB using Cisco
propritary Private Link 2.

Enhanced customisation of sydog messages

Smple Network Management Protocol (SNMP) and sydog for remote management
Rdiable sydogging using either TCP or UDP

Extended trangparent gpplication support (both with and without NAT enabled)
includes

—Sun remote procedure cal (RPC)

—Microsoft Networking client and server communication (NetBIOS over IP) using
NAT

—Multimedia, including Progressve Networks Red Audio, Xing Technologies
Streamworks, White Pines CuSeeMe, Voca Tec's Internet Phone, VDOnet's
VDOLive, Microsoft’ s NetShow, V Xtreme Web Thegatre 2; and Intd’s Internet
Video Phone and Microsoft's NetMeeting (based on H.323 standards)

—Oradle SQL*Net client and server communication
PIX Firewall Manager Specifications

Hosted on a Windows NT 4.0 platform (required) Service Pack 4 compliant

Each PIX Firewall Manager supports up to 10 PIX Firewalls for full logging, and
configuration for up to 10 PIX Firewalls

E-mail and pager alarms can be set based on single events or after a threshold is
reached

Built-in reports to display FTP and URL activity per user on a daily basis

Visit Cisco Connection Online at www.cisco.com
All configuration information sent between PIX Firewalls and PIX Firewall

Manager are protected by a shared secret/
secure hash algorithm (MD5)



Strong authentication (one-time password) support for PIX Firewall management
sessions can be provided by
CiscoSecure or other TACACS+ or RADIUS server

Software

For additional specifications, see the Cisco Secure PI1X Firewall datasheet on the
Cisco Web at www.cisco.com. For software

options for the Cisco Secure PIX Firewall Series, see PIX Firewall Software in the
following table.

Ordering Information

Product and Part Mumbers

Part Mumbars for the Cisco Secure PIX Firewall

Parl Descriplion Parl Mumbser
PIX Firewall Solutions

X Priveie Link 2 card MX-PL.2

FIX Privale Link I Gaed, spine FIX-PL.2=
ONE 1 Mbps ETHERNET M- 1FE

INTERFACES, K45






Part Dascription

Part Humbar

PIX Fitewall Soliware
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L ocalDirector User Interface Overview 1-1

LocalDirector User Interface Overview

The LocaDirector User Interface is a graphical user interface-based gpplication that
adminidgrators use to contro one or more LocaDirectors, LocdDirector
configurations, and custom saver fams for which LocaDirector provides traffic
management. With the LocadDirector User Inteface, you can build, deploy, and
monitor server farm configurations through a graphicd interface.

To use this guide, you should be familiar with the concepts of LocdDirector; for
example, virtud servers and red servers. This guide does not describe these concepts.
Refer to the Cisco LocalDirector Installation and Configuration Guide for these
details.

This guide describes

e Sygdem requirements and inddlation procedures for the LocdDirector User
Interface

» Startup and generd layout of the main LocaDirector User Interface window

* Primary configuration ingructions for Loca Director

* Sarver farm configuration

» Monitoring setup and usage for Loca Directors and server farms

The screenshots for this manual were generated on a Windows NT system. If you use
the LocdDirector User Interface on a different platform, your interface may look
different. Despite any visud differences, dl platforms share the same functiondlity.

LocalDirector User Interface Architecture

A LocaDirector User Interface configuration congds of:

* One or more LocaDirectors.

* Zero or more server farms (virtua servers and red servers, grouped by type).

e LocdDirector User Interface server, which is the host sysem where the
LocaDirector User Interface software resdes This host may be connected to
LocaDirector viaasarid or Telnet connection.

e LocaDirector User Interface dient, which runs the browser-based LocaDirector
User Interface. This client may be located on the same host as the Loca Director User
Interface server, or on aremote system.

Fgure 1-1 illugtrates the Loca Director User Interface architecture,

Figure 1-1 LocalDirector User Interface Architecture
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From a algan, you docess Uie LoCAauIieclon Usl IMgidee save unougn d Web
browser such as Netscgpe Communicator. The server and dlient may or may not be on
the same host. The browser downloads and runs the LocalDirector User Interface as a
Java goplet on the dient. The LocaDirector User Interface runs inside the browser
usng a Java plug-in. If the Java plugin is not dready inddled in the browser, it will
be when you firg access the LocadDirector User Interface. Adminisrators submit
configuration commands through the Loca Director User Interface dlient.

The LocalDirector User Interface server connects to LocaDirectors via dther a serid
or a Tenet connection. A serid cable connection is necessty when you firg
configure LocaDirector to work with the LocaDirector User Interface server. You
can configure LocaDirector for a Telnet connection once the initid serid connections
have been edablished and LocaDirector has been configured to accept Tenet
connections. Refer to the Cisco LocalDirector Installation and Configuration Guide
for details about Telnet connections.

User-configured probes monitor the hedth of a Web saver managed by
LocaDirector. Probe daus information is reported to the LocaDirector User
Interface client, where it is digplayed in severd ways. The LocaDirector User
Interface dso sends probe datus informetion to LocaDirector, to enable traffic to be
routed around failures automatically.

Main LocalDirector User Interface Window



The man LocdDirector User Interface window has five aess that display the
configuraion and datus of LocaDirectors and ther sarver fams Fgure 1-2
illustrates the display aress of the main Loca Director User Interface window.

The main display areasin the main Loca Director User Interface window are;
* Tree vien—Shows a grephicd representation of the rdationship between red

Figuse - Main Localbirector Peer Intarfasse Window
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sarvers and virtud servers. It aso displays any probes established for the red servers.

» Server Details area—Shows red server and virtua server properties. If a red server
is sdected, the Reds pand displays the red server properties, and the Virtuds pane
digolays the properties for dl the virtud sarvers to which that red server is bound. If a
virtud sarver is sHected, the Reds pand shows the properties of dl the red sarvers
under that virtud server and the Virtuds pand digplays the properties of the virtud
sver. If a savice group (Web or Any) is sdected, the properties for dl the red
servers and virtud servers under that service group are displayed.

» Probe Status area—Area that shows the probe datus If a virtud server is sdlected,
the red sarvers display across the top of the table and the probes are lised down the
left sde. Each cdl shows the Satus of a probe for the corresponding red sarver. If a
red server is selected, the table shows the status of each probe on that red server.

* LocdDirector view—Shows dl LocaDirectors currently connected to the
LocaDirector User Interface server. As LocdDirectors are connected to the system,



they are added to this area Undtached LocaDirectors gppear in the view with
question marks superimposed over their icon.

* Message area—Digplays derts or problems tha occur in the sysem. Users can use
this area to acknowledge these problems, or generate a new message.
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Executive Summary

With over 60% of IT hardware budgets now dedicated to storage purchases, and
management costs of typically seven times the cost of acquisition, it is imperative to
take a strategic approach to these buying decisions. Short-term perspectives and
quick fixes inevitably leads to problems as common as escalating costs and
uncontrolled inflexible environments, through to an IT department that can effectively

put the entire company out of business through its inability to recover from a disaster.

In general a well implemented storage consolidation exercise saves at least 25% of
storage acquisition costs annually, although we have seen actual savings of between

30 and 40% in other similar types of environments.

Information is the most valuable corporate asset. IT Management now demands a
strategic approach that is business-centric, customer-orientated and value-based.
Since business relies on information, protecting it should be the highest priority.
Traditional backup and restore systems are not enough — a comprehensive data
management system & required. A well implemented enterprise storage management
strategy can save an estimated 20 to 30 percent or more in storage management
costs per year. Storage management costs are estimated to be at least 7 times the

cost of the hardware acquisition.

This proposal also provides substantial scope for future requirements of the UNIX and
NT environments. Planning for the unforeseen, the unpredictable and the unexpected
is essential in today’s enterprise environment. The solution we propose also provides
the flexibility to build a step-bystep disaster recovery plan in line with business
objectives and test ‘off-line’ before live implementation of business continuance
strategies. This includes a new class of storage server (IBMs Enterprise Storage
Server) designed to address the real business issues of management, scaleability,

flexibility, availability and total cost of ownership.

This proposal is based on IBM products. With more than 40 years of experience in
data storage technology and products, no other company is better equipped than IBM
to help you safeguard your most vital business resource; your enterprise information.

As a standalone storage company IBM represents a $10 billion corporation and has
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$6 billion additional investment currently committed to this area. In addition, IBM own
and manufacture the base technology which is recognised as best in class — a

number of competitors integrate IBM technologies which is testament to this.

Sagitta is an independent organisation whose business is based purely on
implementation of specialist data storage subsystems. With a wealth of experience in
all aspects of data storage information asset management with business continuance
and an unlimited choice of potential technology partners, Sagitta's independence
ensures that best-in-class solutions are delivered to our customers regardless of

specific manufacturer bias.

In summary this proposal offers:

A combination of storage management, products and services to address the
initial needs of a 420GB imgdementation

The most open and flexible choices in the marketplace

The most comprehensive suite of storage management tools

Incredible scalability and modularity that allows for easy management of
unplanned growth

Lower administration costs over the longer term

Provides the most sophisticated basis for longer term business continuance
needs

A committed roadmap to the future for all of the technologies involved

Ownership of the base technology offering secure investment protection
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20

Customer Requirements/Proposed Solution

This document is a specific response to the storage requirements for the The Global

Name Registry Ltd proposal.

Our summary of the basic data storage environment/requirements are as follows:

- 420GB of usable disk capacity in a high availability configuration

- Connection to 6 RS/6000 servers with unknown number of clients (for the purposes of
planning we have assumed 50)

- Automated backup procedures, including disaster recovery planning

- Massive flexibility for both capacity expansion and future functionality needs (eg.

Resilience, 24 x 7 availability, full business continuance, disaster recover)

All of the requirements as listed above would be met by the following proposal, the key
components of which are discussed below. More detailed information may be found in

the Appendices.

Seascape, IBM's innovative storage enterprise architecture solutions, embraces a new
direction in data storage and management. This advanced architecture for integrated
storage solutions offers an unprecedented combination of enhanced multi-platform
connectivity, superior reliabilty and performance and greatly simplified storage
management for major distributed platforms. As an enterprise changes and evolves,
Seascape’s highly interchangeable components can be easily matched to meet current
and future needs. Seascape enables data-driven business innovation and provides
highly reliable, scalable and versatile application-based storage solutions that
affordably span the range of servers from PCs to supercomputers. All of the products
discussed belong to the Seascape family.

Based on IBMs Seascape architecture, the Entreprise Storage Server is a second
generation disk storage system that provides industryleading availability, performance,
manageability and scalability. Virtually all types of servers can concurrently attach to
the ESS — including NT, RS/6000, AS/400 and many types of UNIX servers. With more
business critical information processing being performed on distributed systems
(running several different operating systems), the IBM ESS addresses the need to
protect and manage distributed data with the same level of performance previously

reserved for the mainframe environment. Industry analysts have rated the ESS as a
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storage server in a class of its own and it is estimated that the costs of administration

can be reduced to one administrator per 8TB !

The ESS heralds a new era in storage servers. Since its introduction in September
1999 over 3500 systems have already been sold. Almost 50% of the Fortune 100
companies already have an ESS on site providing massive increases in productivity,
performance, availability and ease of management. Customer testimonials and
references are available in abundance and a selection of these can be found in the

attached file.

Beyond providing storage management hardware solutions for systems of nearly every
size and operating environment, IBM offers one of the most robust and flexible software
based automated storage management solutions available today; the Tivoli Storage
Manager (TSM). TSM is part of IBM's Seascape architecture, a blueprint for
comprehensive storage solutions optimised for the networked world. This award
winning software suite not only automates enterprise data backup and archive, but also
provides a full mmplement of storage management functions. TSM has been installed

on more than 1,000,000 systems world-wide.

Finally we are proposing the (Linear Tape Open) LTO tape library with dual drives
which allow for an automated backup environment when combined with TSM. LTO
combines the best implementations of several technologies. Jointly developed by IBM,
HP and Seagate, LTO delivers new levels of scalability, reliability and automation to the

tape backup market.
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40  Budgetary Pricing

Obviously further detailed discussion will define the precise nature of the final configuration

but the table below provides realistic costs for the assumptions listed.

Basic Description Budgetary
Price

Enterprise Storage Server with 420GB usable storage capacity (indudes 4 | £240,000

Fibre Channel port adapters)

Services — Pre planning, surveys, configuration, implementation etc

PPRC (peer to peer remote copy) with implementation services for 420GB £ 40,000

Tivoli Storage Manager licenses for 1 RS/6000 backup server and 50 client

systems. (Includes Diaster Recovery Module and Extended Device Support | £ 55,000

Licenses). Also includes pre planning, design and implementation services

2 Drive 3583 LTO Ultrium Tape Library (including appropriate media) £30,000
TOTALS £ 365,000

Assumptions:

- RS/6000 systems have appropriate Fibre Channel/PCI cards installed in the host

- 6 RS/6000 servers to be connected to the disk storage

- 1 RS/6000 server to be utilised as the backup server

Environment is a LAN (as opposed to a SAN) environment —no SAN infrastructure

costs have been included although this may be an option at the detailed design phase

- From a planning perspective 50 clients have been planned for in the licensing costs



4.0 Sagitta Performance Systems

Sagitta Performance Systems was established as an independent company in 1997
as the result of a management buy out from Xyratex. Sagitta focuses on providing

high performance storage and storage area networking solutions.

As the leading independent provider of storage area networks in Europe Sagitta
provides commercially viable implementations for our customers in conjunction with
outstanding service levels. Sagitta bridges the gap between high technology expertise
and understandable business propositions. Sagitta can discuss which technologies
are suitable for your environment and deal with the range of practical issues from
integration with existing equipment through to performance and resilience
expectations. With multiple high profile reference sites Sagitta can also provide

reassurance from existing accounts.

Sagitta Performance Systems is a founding member of the Storage Networking
Industry Association and a member of the Fibre Channel Association Europe. Sagitta
also has formal partnerships with Tivoli, IBM, Novell, Gadzoox, Sony, Fuji Film,

Mountain Gate (exclusive), and Media 100.
As an IBM Business Partner, Sagitta offers a comprehensive range of solutions
including the IBM advanced storage management products. The partnership combines

the industry’s most advanced storage management products from IBM with Sagitta’s

expertise in implementation.

Appendices
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Appendix A: TIVOLI STORAGE MANAGER

Tivoli Storage Manager Base Product

Tivoli Storage Manager Version 3.7 features include:

Progressive Backup Methodology: Saves time and disk space by backing up just
the new files and files that have changed since the last backup. This progressive
backup methodology feature also uses its own relational database to track data
wherever it is stored, for direct one-step file restore. This eliminates the need for "base
plus incremental" tapes, commonly used for restore procedures in other storage

management products.

Tape Resource Sharing: Allows multiple Tivoli Storage Manager servers to use
the same tape library and drives, improving backup, recovery performance, and tape

hardware asset utilisation.

Network -Free Rapid Recovery: Supports high-speed client data recovery directly
from a tape or CD-ROM. This feature minimises re covery time by eliminating the use

of network and central services resources.

LAN-Free Data Transfer: Effectively exploits SAN environments by moving back-
end office and IT data transfers from the communications network to a dedicated data
network or SAN. IP communications bandwidth can then be used to enhance and

improve service levels for end users and customers.

Dynamic Multi-Threaded Transfer: Permits multiple clients to simultaneously
transfer data to and from the same Tivoli Storage Manager server. This feature
improves performance backups to more than three times faster than the rate of a
single-threaded session. It does this by transparently optimising the number of Tivoli

Storage Manager data transfer sessions, based on available systems resaurces.
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Adaptive Differencing Technology: Fundamentally changes the way data may
be transferred throughout the enterprise.  Adaptive Differencing Technology, newly
patented, transfers data by byte, block, or file level based on data size and network
characteristics. This technology supports a variety of connectivity strategies, including
LANs, WANSs, SANSs, Internet and dial-up connections. The first application is designed

for mobile computer users who experience frequent bandwidth constraints.

Enterprise Administration: Simplifies centralised control across multiple Tivoli
Storage Manager implementations, without sacrificing network performance. It also
enables high-performance backups to locally attached storage devices using a

minimum of network resources.



Appendix B: IBM Enterprise Storage Server (ESS)

E-business is driving a data explosion, generating exponential growth in the need for
immediately accessible, always available and highly functional storage capacity. In the
increasingly e-centric world, information demand is like electricity: you plug in, you get
it. Appliance-like intelligent storage served by its own network is required to provide

“information as a utility."

The IBM Enterprise Storage Server (ESS) is the ultimate Storage Area Network (SAN)
utility, providing the information "fuel” that runs the e-business "engine". Extensive
heterogeneous server connectivity makes the ESS a natural fit for server consolidation
requirements. The ESS supports rapid universal access to vast quantties of data
through many advanced functions and features, making it a workhorse for support of
business intelligence and other business-critical applications. Because of its enterprise-
wide support and management scope, the ESS is tailor made to help provide
consistent, efficient and effective enterprise resource planning. Using the ESS to
address any or all of your strategic and tactical business initiatives will give your

organisation the business advantage needed to survive and thrive in the e -world.

The ESS is an IBM Seascape solution that provides the outboard intelligence required

by SAN solutions, offloading key functions from host servers which frees up valuable
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processing power for applications. As a comprehensive SAN-based storage solution,
the ESS provides considerable management flexibility to meet the fast-paced

requirements of the next century.

Universal Data Access and Future Enhancements

The ESS supports many diverse platforms including the RS/6000 running AIX and
many leading UNIX variants, IBM NetFinity and other Intelbased PC servers running
Windows NT and Novell Netware, and AS/400 running OS/400. In addition, the ESS
supports  System/390 servers running OS/390, VM/ESA, VSE/ESA and TPF. This rich
support of server platforms is not limited in any way; any combination of these
heterogeneous platforms may be used with the ESS. Storage capacity is partitioned
among the attached servers using the flexible, web based StorWatch Enterprise
Storage Specialist management tool. The ESSNet feature even provides a browser for

the StorWatch interface.

Different platform types use different connection protocols, and the ESS is initially
equipped to handle either SCSI (20MB or 40MB) connectivity for UNIX, Intetbased PC
and AS/400 servers, or ESCON for S/390 servers. Fibre Channel is initially
accommodated by the IBM SAN Data Gateway, which provides support for Fibre
Channel attachment to the ESS SCSI ports. The ESS will also support native Fibre
Channel, providing a basis for future development of full SAN exploitation in areas such
as disk pooling, file pooling, and copy services. Up to 16 Fibre Channel ports are
planned to be available on an ESS. Fibre Channel ports are planned to support FICON,
the Fibre Channel interface for S/390 servers. kbre Channel ports are planned as an

upgrade option for installed ESSs.

IBM plans continuing growth and enhancements to the ESS and to make these
enhancements available as upgrades to installed ESSs. Enhancements are planned,
such as larger cache, implementation of a virtual architecture similar to the RAMAC
Virtual Array (RVA), triple the current maximum storage capacity, and continued

performance enhancements by utilising faster RISC microprocessor engines.
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Business Value of the ESS

In today's information-dependent world of e-business, the ability to gather and store
information from every imaginable source and deliver it to users across the extended

enterprise is the key to business success. The ESS provides:

Extensive Connectivity - The ESS provides simultaneous attachment to a wide variety
of host servers with storage capacity partiioned among the attached servers using
flexible web-based StorWatch management tools. Heterogeneous Support for NT, UNIX,
AS/400 and S/390 Data Storage is provided through SCSI, Fibre Channel, ESCON and
FICON options

Copy Services Functions - The ESS supports several hardware copy functions for two
purposes: Mirroring for disaster recovery solutions, and copy functions that provide an
instant copy of data.

Comprehensive Availability for Applications and e-Business 24x7x365 -Everything is
designed for redundancy: power, cooling, adapters, buses and microprocessor
complexes.

Breakthrough Performance - The ESS hardware can be configured to provide the
capacity and performance required for applications supporting over 30,000 I/Os per
second. Automatic 1/0 load balancing is inherent particularly useful for open
environments. New OS/390 options allow multiple simultaneous 1/O operations to the
same logical volume, which significantly reduces 10SQ time.

Low Total Cost of Ownership - Use of snap-in-building blocks keeps IBM development
costs low -- with the savings passed on to you. IBM Global Financing can develop a lease
to fit every requirement. Three-year warranty is included. A one-year warranty is optional.
Investment Protection - Existing 7133-020 or D40 drawers can be reused in the ESS,
resulting in significant savings.

Extreme scalability - The ESS adapts to growing storage requirements created by both
planned and unexpected demands scaling from 420GB to over 11TB with non-disruptive
upgrades. Also, storage consolidation from multiple platforms reduces costs.

Storage Area Networks (SAN) - The ESS offers customers the leading storage
subsystem, supporting the key servers in he industry, and enabling customers to realise
the promise of non-proprietary SANs.

Remote Hardware Support - The IBM hardware support centre call home connection

results in virtually no user intervention required on hardware failures.

Appendix C: Linear Tape Open (LTO)
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With the rise of e-commerce, data repositories and other data-intensive applications, more
data must be backed up and restored ever more quickly. In terms of cost and capacity for

data storage no other technology offers the low cost and high capacity advantages of tape.

Open formats benefit customers by offering multiple sources of product and media and by
providing a means to enable compatibility between products from different vendors. The
competitive environment fostered by multiple saurces of product also leads to faster paced
innovation and enhancements and provides for data compatibility and investment protection

well into the future.

What is Linear Tape — Open (LTO)

Linear Tape Open is a new approach to tape format specifications designed to bring open
standards, and new levels of scalability, reliability and automation to the tape backup market.
The LTO specification was jointly developed by three of the world's leading storage

producers—IBM, Hewlett-Packard, and Seagate.

LTO provides customers with powerful benefits:

Seamless data interchange and unprecedented levels of scalability, reliability
and performance.

Faster paced innovation, lower prices, and true multi-vendor compatibility.

LTO incorporates the best implementations of several technologies to enable the highest
possible performance. Essentially a linear serpentine technology, LTO is the best available
implementation of this technology in many ways. First, it enables a higher number of
concurrent channels. The first generation of LTO enables up to eight channels, with future
versions delivering up to 16 channels. By comparison, most linear serpentine

implementations offer a maximum of four channels.

LTO was also developed to take advantage of the best available servo and head
technologies, which are essential to provide the high degree of accuracy critical for high track
densities. The more tracks there are on a tape, the greater the risk of overwriting a
neighbouring track. LTO’s track following servo, monitors and controls the position of the
head on the tape to ensure accuracy and avoid overwrites. In addition, LTO will offer a higher
recording a real density (100 Mbits/sg. inch) than any linear tape technology available in the
industry today. The high linear density is supported by a robust logical format including lock

step recording across multiple data tracks of user data protected by a true cross-product Error
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Correction Code (ECC) designed for robust multiple track operation even if random error
rates becomehigh.

Other aspects of the robust logical format include:

Improved data compression algorithm.

New RLL code, dynamic rewrite of data written onto defective areas of a tape or written
by a bad write head.

Dynamic discontinuation of writing on any region of tape with an unreliable servo region

with subsequent rewrite down tape.

Use of LTO Cartridge Memory (LTO-CM) to allow old data to be easily disregarded and
new write operations to be precisely triggered.

Recording units are indexed precisely via the longitudinal position encoded into the servo
bands. This permits rapid searching for new blocks and dramatically simplifies error and
datarecovery.

Why choose linear technology?

The linear format is a market tested and proven technology.

The mechanical simplicity of linear technology means there are few moving parts,
providing proven durability and lower maintenance costs.

Enhancements in the areas of timing-based servo, hardware data compression,
optimised track layouts and high efficiency error correction code (ECC) maximises
capacity and performance.

LTO provides unparalleled tape backup scalability accommodates a wide range of system

formats and easily integrates into current operating environments.

The Ultrium tape format is the implementation of LTO technology optimised for high capacity
and performance with outstanding reliability, in either a stand-alone or an automated
environment. The Ultrium tape format uses a single reel cartridge to maximise capacity. It is
ideally suited for backup, restore, and archive applications. The Ultrium tape format will

establish a new benchmark for large volume backup and archive.
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The four generation roadmap (figure 1: Ultrium Migration Path) protects your investment
today and in the future. Migration paths focused on increasing maximum transfer rates to

reduce backup window. In addition, capacity will double in each successive generation.

Figure 1: Ultrium Migration Path

Generation 4*

Generation 3*

Generation 2*

Generation 1

Native Capacity

100 GB

200 GB

400 GB

800 GB

Native Transfer Rate

10-20 MB/sec

20-40 MB/sec

40-80 MB/sec

80-160 MB/sec

Recording Method

RLL 1,7

PRML

PRML

PRML

Media

MP

MP

MP

Thin film

The LTO Ultrium format offers exceptional investment protection. As a truly open tape
solution, the LTO Ultrium format has gained widespread industry acceptance from leading
tape drive, media, and automation companies. More than 30 licensees have already
demonstrated their endorsement of the technology. Simplified product planning means faster
cycle time for new features Compliance testing ensures that LTO Ultrium drives and media
cartridges conform to the specification to deliver data interchange among multiple vendors'

products.

What are the key strengths of the IBM Ultrium-based tape family?

IBM offers a complete family of solutions, comprising tape drives and small medium -
and large tape automation solutions that leverage the Ultrium ultra-high-capacity
recording format. This family delivers exceptional performance, widespread
availability, and a lower price data storage solution.

High Capacity. Up to 200 GB of compressed data can fit on a single compact
cartridge.

High Data Transfer Rate. Sustained data transfer rates of up to 30 MB/second are
supported in the first generation.

The IBM LTO Ultrium solutions are designed to grow with your needs, across

platforms and operating systems.
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IBM 3580
Ultrium Tape Drive
The foundation of a new family of scalable, flexible tape solutions
Ideal for backup, savelrestore and archival data storage needs of a wide range of
small systems
Capacity of up to 200GB with compression
Sustained data transfer rate of up to 30 MB/second (compressed)

Excellent alternative to DLT, 1/4-inch, 4mm or 8mm tape drives

IBM 3581

Ultrium Tape Autoloader
First step toward automation, with a high capacity storage solution that minimises
tape changes
Maximum media capacity of 1.4 TB of compressed data Sustained data transfer rate

of up to 30 MB/second (compressed)

IBM 3583/3584
UltraScalable Tape Library

The LTO storage solution that protects your resource investment as your business
continues to grow

Data densities ranging from 1.8 TB to more than 3.4 TB per square foot

Multipath architecture allows simultaneous attachment to a multitude of different
server platforms

Barcode scanner for optical cartridge recognition

Sustained data transfer rate of up to 30 MB/second (compressed)

The IBM solution

IBM has invented much of today's most advanced storage technology. IBM

introduced the first tape drive in 1952 and the first disk drive in 1956. The IBM LTO-



based Ultrium format tape drives are simply the htest IBM storage developments to
leverage this unparalleled track record of innovation and expertise.

The IBM Ultrium format technology leverages earlier IBM innovations as building
blocks for enhancement.

The dramatic increases in linear and track density, and the use of multi-track, linear-
serpentine recording are natural extensions of existing IBM tape technologies.

The enhancements in tape track and magneto-resistive (MR) head technology
leverage the high number of concurrent channels and track density characteristics of
the LTO specifications.

Highest Levels of Reliability. When you entrust your data to a storage medium, you
want the very highest levels of reliability. For more than 40 years—Ilonger than any
other major storage vendor—IBM has been leading the way in tape storage
technology.

The error correction code (ECC) used in the IBM Ultrium tape products is powerful
enough to ensure reliable recovery of data even with the loss of a track or head. The
high efficiency ECC is based on the same architecture as existing IBM tape
technologies.

When you choose IBM, you have immediate access to an end-to-end solution
whatever the requirement. From individual tape drives to ultrascalable libraries to
disk, from printers to software, IBM has a solution.

A worldwide network of superior sales and technical support services backs every
IBM data storage product. In addition, there are more than 45,000 husiness partners

worldwide to address your product solution requirements

an
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IBM UK has been regigered to the reguirements of 1SO9001 and to the DTI-gpproved
Tickl T guidelinessnce August 1991.

The certificate has been ssued by BVQI and our scope of regidration ensures that the
totality of our business processes are assessed.

Our Certificate number is 92029 and the Licence Scope covers dl the activities of
IBM in the UK culmineting in the provison of business solutions.

Terms of Reference

All the information, datements and proposds in this document ae correct and
accurate to the best of our present knowledge but are not intended (and should not be
teken) to be contrectudly binding unless and until they become the subject of
separate, specific agreement between the parties.

The prices contained herein are subject to the IBM Customer Agreement. Prices are
vdid for aperiod of 30 days from the date of this proposdl.

IBM is a regigered trademark of Internationd Business Machines Corporation. This
proposa contains information which is confidentid to IBM and is submitted to The
Globd Name Regidry Ltd on the bess that it must not be used in any way nor
disclosed to any other paty, ethe whole or in pat, except to employess or
professond advisors of The Globd Name Regidry Ltd for the purpose of conddering
this proposa or otherwise with the prior written consent of IBM.

Year 2000

These Services do not address the capability of Your sysems to handle date data
within and between the 20th and 21st centuries. You acknowledge that it is your
repongbility to assess your sysems and teke gppropriate action to migrate to Year
2000 reedy systems.

EMU

Thee Services do not address the cgpability of your systems to handle monetary data
in the Euro denominaion. You dso acknowledge that it is your responghility to
asxss your current systems and take gopropriate action to migrate to Euro reedy
sysems. You may refer to IBM Product Specifications or IBM's Internet venue a:
http://Aww.eur opeibm.com to determine whether IBM products are Euro readly.
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