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2 Overview and Opening Statements

Key Bridge applauds the Commissionds efforts
broadcast bands while ensuring that incumbent operators receive mekimnitegference

protecionKey Bri dge supports the FCCbs approach of
innovation and cooperation to resolve technical problems in a competitive environment. We also
support the Commi ssi o0n 0 sstridiiadurabent pradectians whileo ac h o f
providing sufficient flexibility for industry to discover the most efficient methods for operational

employment of new unlicensed TV Bands infrastructure and services.

Key Bridge bel i eves t hvatiorRieoddghsompetitiorabeteegry t o f os
multiple Database administrators will ensure that services are widely available and that fee

amounts will settle at fair yet commercially sustainable level. In this rulemaking procedure the
Commission has struck a gooddrece between specifications, goals flexibility for incumbents,
Database administrators, equipment manufacturers and service providers to implement the

FCCb6s requirements and intentions in a commer

The Key Bridge Team is pleasemisubmit this proposal to administer a database of the

unlicensed Television broadcast bands. The many technologies brought together in our solution

are proven and tested to integrate together. The infrastructure components, system architecture
andnetwok design called for in the Key Bridge Tea
millions of network users and billions of dollars in online commerce safely, securely and

reliably.

Throughout the proceeding, Key Bridge has collaborated extensivelnwiterse group of
interested parties to develop a comprehensive solution that provides assured, verifiable
protection for incumbent operators and an open services framework to accommodate and foster

the development of innovative new unlicensed TV band ptedura services.

Our neutral approach is well received and incorporates many suggestions, recommendations, and
requirements gathered through collaboration. While the TV band rules are not yet finalized, the
Key Bridge Team nevertheless designed and isepthstesting a TV bands database system that

meets or exceeds all of the Commi ssionds pres
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The Key Bridge Teambs aisabomprehensivendéo-emlnd 1 mpl em
solution that compl et el yqusemenissitiisialeosflexidle énoughf t h e

to accommodate future changes or modifications to those requirements.

The Key Bridge Team is happy to provide any additional information the Commission may

require to evaluate our proposed solution.

s/

Jesse Caulfld
President & CEO, Key Bridge Global LLC

Key Bridge Team Leader
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2.1 Enumerated FCC DatabaseRequirements

Title 47: Telecommunication

PART 19 RADIO FREQUENCY DEVICES

Subpart H Television Band Devices

§ 15.713 TV bands database.

(a) Purpose. The TV bandatdbase serves the following functions:

(1) To determine and provide to a TVBD, upon request, the available TV channels at the
TVBD's location. Available channels are determined based on the interference protection
requirements in 815.712.

(2) To register the ideification information and location of fixed TVBDs.

(3) To register protected locations and channels as specified in paragraph (b)(2) of this

section, that are not otherwise recorded in Commission licensing databases.
§ 15.715 TV bands database administrator

The Commission will designate one or more entities to administer a TV bands database. Each

database administrator shall:
(a) Maintain a database that contains the information described in §15.713.

(b) Establish a process for acquiring and storing in the datalesessary and appropriate
information from the Commission's databases and synchronizing the database with the
current Commission databases at least once a week to include newly licensed facilities or

any changes to licensed facilities.

(c) Establish a proces®r registering fixed TVBDs and registering and including in the
database facilities entitled to protection but not contained in a Commission database,

including cable head ends and TV translator receiver sites.

(d) Establish a process for registering fagéis where part 74 low power auxiliary devices

are used on a regular basis.

(e) Provide lists of available channels to fixed and personal/portable TVBDs that submit to it

the information required under §15.713(f) based on their geographic location.
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() Make its sevices available to all unlicensed TV band device users on-a non

discriminatory basis.

(g) Provide service for a fivgear term. This term can be renewed at the Commission's

discretion.

(h) Respond in a timely manner to verify, correct and/or remove, as apprqopufétein the
event that the Commission or a party brings claim of inaccuracies in the database to its

attention.

() Transfer its database along with the IP addresses and URLSs used to access the database
and list of registered Fixed TVBDs, to another desigdantity in the event it does not
continue as the database administrator at the end of its term. It may charge a reasonable

price for such conveyance.

() The database must have functionality such that upon request from the Commission it can
indicate that nachannels are available when queried by a specific TVBD or model of
TVBDs.

(k) If more than one database is developed, the database administrators shall cooperate to
develop a standardized process for providing on a daily basis or more often, as
appropriate, tle data collected for the facilities listed in §15.713(b)(2) to all other TV
bands databases to ensure consistency in the records of protected facilities.

2.2 Enumerated FCC Proposal Requirements

Proposals must:
1 Address how the basic components of a TV banddae(s) will be satisfied
0o i.e., A data repository
0 A data registration process
0 A query process and
1 Address whether the proponent seeks to provide all or only some of these functions

1 Affirm that the database service will comply with all of the applieables

Proposals must include the following information:
1 Demonstrate sufficient technical expertise to administer a TV band database

1 Demonstrate a viable business plan to operate foiyBae term
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1 Describe the fee collection process from registratiorggieries
1 Describe the scope of the database functions that it intends to perform, such as:
0 Managing a data repository
o Performing calculations to determine available channels
o0 Registering fixed unlicensed devices
0 Registering licensed services notlistedime Commi ssi onb6s dat ab:
o How functionsare performed by another entity
Describe data synchronization between multiple databases
Describe how quickly this synchronization of data will be accomplished
Provide diagrams showing the architecture of the datbystem

Describe how each function operatesl interacts with the other functions

= =2 =4 A -

If the entity will notperformall database functions:

o Provide information on the entiseoperating other functions

o Describe the business relationship between itselith@se other entities

0 Address hovadministratorrequirements are satisfied when functions are divided

among multiple entities

o Describe how datgs transferred among entities

o0 Describe how datgs transferred among databases

o Describe the schedule of sucha#tansfers (i.e., realime, once an hour, etc.).
91 Describe the methods (e.qg., interfaces, protocols) used by TV band devices to
communicate with the database
Describe procedures to verify that a device can properly communicate with the database
Describethe security methods to ensure that unauthorized parties

o Cannot access the database

o Cannot alter the database

o Cannot otherwise corrupt the operation of the database system

o Cannot interrupt the database system from performing its functions

1 Describe whethreand how verify FCC certification of Mode | personal/portable devices
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2.3 Interpret ation of FCC Database Requirements

Title 47, Part 15, Subpart HTelevision Band Devicex the Code of Federal Regulations
describsin general theninimumset of function& TV bands databaselministratomust
provideand describes sevemddtatransactions must support betweahe TV bands dtabase
( " Dat aahdavarieus g¢xternal systenidese services incluaddannel lists founlicensed
TV band device( i T V B Bgisdrationof protected entitieandthe verificationtheir services
recordsplusthe support of FCC auditing and enforcement activities.

Appendix C of the Rulegublished in ET Docket 0486 explainsthatthe purpose ad TV bands
databasést o a low mower uhlicensed transmitters to operate in the TV broadcast bands at

|l ocations where spectrum is not é used by aut

47 CFR 815.713 further explainthatthe essentiatommercial function of a TV bands database
is to provide, subjecbtcertain restrictions, a list of TV channels available at a requesting

TVBDd6s geographic | ocation.

For purposes of interference avoidance, the Datams@istratolis required to collect from the
Commissionandthen tomaintain an accurate copy of remsdescribing the location and
transmitting parameters ofcumbent fixed transmitter$he administrator musalculate
geographigrotectioncontoursbased on these recoralsdemploy those contours to determine

availablechannelists based on locativandtime of inquiry*

Theadministratomust enable the Commission to enforce incumbent protection from
interference where necessaryastly, theadministratormust accommodate synchronization of

certainrecordswith other licensed TV bandsithbase admistrators

In summary, a TV bands database administrator must satisfy all of the following requirements:
1. Collectregistered incumbemtansmitterdata from the FCC every 24 hours
2. Validate and dentify activeprotected entityecordswithin the aggregatdata set

a. Convert all location datdao NAD83where necessary

! Protected contours are detailedgirb.712
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3. Enable theegistration of certain protected entities nalreadyin FCC database
a. Accommodatecable head ends, BAS fixed links, 1&JX microphonesetc.
4. Enable theegistration of Fixed TV bandlevices
5. Enable theverification, correction or removal of records in the database
6. Synchronizecertain databasecords with other authorized administrators

7. Implement algorithms toalculate protected services contourgor each respective

protected entity

8. Implement algorithms toalculate available channedfor any given locationtime and

device parameters

9. Enable the FCC tenforcedenial of channel list services to any specific or model of TV

band device
10. Identify and authenticate the certification and enfoement status of TVBDs
11.Implement anachineto-machine transactioncapability for TVBD channetiueries
a. Acceptchannel list inquiries via the Internet from any TV band device

b. Calailate, construct and communicatstandards-compliant channel list

message

12.Implement asecurity framework thatprotecs the TV bandsadministratiorsystemits

operationainformation serviceand dataplusenduser devicesvhere possible

We arepleased t@roposehis comprehensiv@V bandsadministration solutiothatcompletely

fulfils the Commissiof publishedrequirements.

We are also pleased detail theTV band technologiewe have developeaver the past year in
close collaboratiomvith industry partnerand other interested parties

2.4 Statement ofProposal Scope andCompliance

The Key BridgeTl'V bandsadministration solution described heremmpletely fulfils the

Commi s s i 0 n 0 sandsatigfiasialt of theeregquirements stated in the TV bands Rules.
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Our flexible, modular solutions architecture completely satisfiesti-F CC6s current r ec
and can easily accommodate future modifications. For example, based on industry suggestions

we have also incorporated into our TV bands solution various extensions that accommodate

other, continuing standardization processes IEEE 802.22a standard for Wireless Regional

Area Networls using white spaces in the TV frequency spectrum

Proposals must:

Address how the basic components of a TV band database(s) will be satisfied

Section 4 provides a s wmema-endsoltfon architectureelile Br i dg
Key Bridge TV bands database system includes is comprehensive and includes all of the

components required to provide a hig¥ailability, scalable and standards compliant TV bands

service.

l.e., A data repository

Section 5 describes the modules and components that contéudata repository

A data registration process

Protected entities are learned directly from the FCC Data and by voluntary registration. These
processes are described in sections 5.4.1 arizl se$pectively.

A query process

Channel list services are described in section 5.4.7.

Address whether the proponent seeks to provide all or only some of these functions
The Key Bridge solution is comprehensive and providestewtd service

Affirm thatthe database service will comply with all of the applicable rules

OQur flexible, modul ar solutions architecture
and can easily accommodate future modifications.

Proposals must include the following informaion:

Demonstrate sufficient technical expertise to administer a TV band database

The Technologies in this document support millions of users and billions of dollars in online

services. The proposing team is includes some of the best and most reseotedspof
technology, services, infrastructure and operations in the industry.
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Demonstrate a viable business plan to operate foryfear term

Section 9 describes the Teambs

Describe the fee collection process from registragior queries

commerci al

i zat

Section 9.3 described payment options for registration fees, and section 9.4 describes payment

options for channel list fees.

Describe the scope of the database functions that it intends to perform, such as:

The Key Bridge solution is comgrensive and provides eito-end service. Section 4 provides a
summary of the Key Bridge Teambés solution

ar c

system includes is comprehensive and includes all of the components required to proviee a high

availability, scalable and standards compliant TV bands service.

Managing a data repository

Section 5.4 describes the various components required to manage a database repository.

Performing calculations to determine available channels

Section5.4.6 and54.7desxe t he Sol uti onos

contours and channel lists.

Registering fixed unlicensed devices

Section 5.4.4

Registering |icensed services

Section 5.4.3

How functionsare performed byanother entity

The Key Bridge solution does not rely on any other entities.

Describe data synchronization between multiple databases

Optionsdatabase synchronization are described in Sebtibb.

Describe how quickly this synchronization of data wilBlseomplished

met hods to

not | i st ed

c al

5.4.5discusseseveral options for database synchronization and their speed of execution. Key

Bridge supports four database synchronization options ranging from daily to neaneesal

Provide diagrams showing the architecture of the datalsystem
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SeeFigures2, 3, 4, 5, 6 and 7 for higlevel diagrams of the database system. Diagrams of

software components and process flows are in their respective document section.

Describe how each function operatedd interacts with the other functions
Sections 5 and 6 describe how the various system component interoperate and are secured.

If the entity will notperformall database functions:
Provide information on the entiBeoperating other functions
Describe the business relationship between itsalfthese other entities
Address hovadministratorrequirements are satisfied when functions are divided among
multiple entities
Describe how datés transferred among entities
Describe how datss transferred among databases

Describe the schedule of sudata transfers (i.e., redime, once an hour, etc.).
The Key Bridge solution does not rely on any other entitie3'V band services

Section 5.4.8 discusses how Key Bridge may provide unbundled services to other entities.
Describe the methods (e.g.tarfaces, protocols) used by TV band devices to communicate with

the database

Section 5.4.7 describes channel list messaging format and structure. Section 6.4 discusses
message security standards, and Section 7 discusses Key Bridge resources for daeyelopme

interoperability testing and device certification.

Describe procedures to verify that a device can properly communicate with the database
Section 7 discusses Key Bridge resources for development, interoperability testing and device
certification.

Descibe the security methods to ensure that unauthorized parties

Section 6 details the Teambés security strateg

Cannot access the database

Sections 6.2 discusses protecting the TV bands database

Cannot alter the database
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Sections 5.4.1, 5.4.2 and 5.4.4 um# discussions about data staging and verification prior to

import to the Core database.

Cannot otherwise corrupt the operation of the database system

Sectiors5.2.1 and 5.2.2 discuss database clustering aneavigtability, while section 6.2
discussegprotecting the database.

Cannot interrupt the database system from performing its functions

Sections 5.2.1 and 5.2.2 discuss database clustering anaMaiiggioility. Section 6.2 discusses
protecting the database. Section 4.4 discusses how the neteluitk@ure contributes to high
availability and resistance from attack through geographic and network diversity plus the use of
banycastodé routing.

Describe whether and how verify FCC certification of Mode | personal/portable devices

Section 5.4.1 discuss&se y Br i dgeds equi p me rsiwhiehare hvailablez at i on

to Fixed and Moddl devices to confirm their dowatream clients are FCC certified.
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3 The Key Br iEbhgteEnd 2olutrodAschitecture

In recent years, the computing industry hdteiessed an evolution in open source, resulting in
technologies that can help to meet goals for business continuity, consistent performance, and
ongoing growth. Open source technologies such as Project GlassFish., the MySQL database, and

the OpenSolarisperating system, offer enterprikevel features and carrigrade reliability.

Internet service providers are increasingly adopting open source technologies to lower the cost of
infrastructure, assure standards compliance and take advantage of corgmumecement and

new features by the open source community. In many instances, open source software delivers
reliability and performance that meet and often exceed proprietary offerings. Open source
software incorporates enhancements more quickly thamietagy technologies. When used

properly, it can accelerate tinte market and expedite implementation of emerging industry
standards.

The Key Bridge team combines open source software with cgraee servers from Sun
Microsystems to create a legost,scalable, reliable, and flexible infrastructure for delivering
future communications services. The cargemde solution architecture builds upon on an open
source software foundation with commerciatwiéshelf (COTS) hardware technologies and

supportservices.
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Data Layer R

MySQL Cluster Carrier Grade Edition

Commodity Storage Layer
Sun Open Storage and

mw&euom

-

Figure 1: Key Bridge TV band database implements industry standard solution

architecture for carrier -grade communication services.
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3.1 A Functional System Sketch

The most basic descriptiamasdo)t hientTevn doeach dfsu rdcat
list server. The functional block diagramAigure2 shows a very basic system that achieves this
core function by importing and processing raw data from a number of sources, including the

FCC, to calculate channel lists and respond to external inquiries.

‘ FCC ‘ ‘ TV Bands Database ‘ ‘ TVBD

8 Raw Data <@ > 8 Import & ** Calculate & — O ** Request &

Process Serve Consume

Incumbent

Records Channel List

Figure 2: Basic TV bands database functional block diagram

Many additional features and functions are necessary in-wogll system that provides a
channel lisiservice, andrigure3 illustrates the simplesichematiof the Key Bridge TV bands
database ecosystem, which incorporates all of the necessary components and communications

interfaces required for an etotend TV bands database sbn.

FCC resources and functions on the left provide for the retrieval incumbent records and
equipment authorization information from several data sources, and a management web portal is

necessary to accommodate oversight, reporting and enforcememnémneeyuiis.

Several modules added to the TV bands database system described above support additional
management capabilities, while additional communications interfaces allow convenient
interaction with the database system for external systems. Woven thubtighgystem are

security features and frameworks that assure reliable operation and communication between the

database and external systems.
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FCC Resources and

TV Bands Database

Database Client

Figure 3 High-level system block diagranof the Key Bridge TV bands database ecosystem

Network Node

Functions Applications Applications
Oversight, Reporting b ~ I INT-ECC I I INT-TVBDx I < » TVBD Fixed / Mode || INT-TVBD1 TVBD Mode_l
& Enforcement Channel Query Channel Inquiry
5 CDBS >| INT-FCC-CDBS | | INT-SYNC-DB h== Database
Synchronization
B TV Band Device
uLs >| INT-FCC-ULS | | INT-RM-TVBD |<—} Records
Management
B Protected Services
EA >| INT-FCC-EA I I INT-RM-PS |<—} Records
Management

showingthe four classes of participant and the logicainterfacesby which they may

exchange standardized information and messages.

3.2 LeveragingIndustry Standards and Open Reference Architectures

The Key Bridge TV bands databasdusion builds upon the & reference architecture for

Enterprise applications. It includes

1 OpenSolaris operating system (OS)
Backed by worleclass support from Sun, the OpenSolaris OS provides an ideal open
source platform to develop negéneration applications. With the sambust features as
the commercial Solaris 10 OS including Dynamic Tracing (DTrace) for runtime

observability and performance tuning, network virtualization, and the advanced ZFS file

system technology, the OpenSolaris operating system offers performanediambity

for demanding transaction workloads

1 Clustered Oracle and MySQL relational database
Oracle and MySQL database configurations provide a fault tolerant clustering
architecture to support misskanitical applications. Designed specifically foghi
availability environments, these rdahe, clustered databases provide a carrier grade
foundation for applications that require continuous availakality dynamic otine

scalability
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1 Sun Glassfisi\pplicationServer
The Sun GlassfisknterpriseServeris a open source Java EE reference application

serverwith clustering, high availabiy, and secure administration

1 Key Bridge TV Bands Software Portfolio
The Key Bridge software portfolio includes a large number of modular application
libraries that impgment FCC rules and requirements. These modules are compiled and
run within the Glassfish application server to provide TV band services with clustering,

high-availability and secure administration.

When integrated together, secomponentand Key Bridgecustom softwaréorm a
comprehensive technologglution that delivers carrigradeinformation serviceapabilitiesto
meet themost demandingequirements ofhe FCC and TV bands user community

Open source software, custom developed applicationsanohunitydeveloped requirements

contribute to aomprehensiv&ey Bridge TV bands database solution

1 Eventdriven architecture
TV band services are inherently asynchronous and -@res@n. The system must
efficiently respond to inquiries and events. Aplagation server like Glassfish that fully
implements the JEE Web Container is a solid foundation for creating @nreen,

messag#ased solutions.

1 Low latency service
Response times must be fast and consistent, especially as services gain acceptance and
demand volumes grow. Response times generally depend on subsystem processing times,
and often by the speed of /O operations and network connections. Carrier grade
databases like MySQL and Oracle Clusters to minimize latencies by using main memory
storageof indexes and tables to limit disk 1/O (with options for storing data on high speed
disks) and asynchronous operations to write log files to disk. Batching 1/0O operations also

helps to reduce network latencies.

1 High availabilityinfrastructure
TV bandsinfrastructure is designed to withstand hardware or software failures without

resulting in a loss in servicRedundant server instances and cluster nodes allow software
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and hardware upgrades to occur without downtime, enhancing availability and dynamic

scding with high throughput and optimal scalability.

1 Zero downtime management
Application monitoring produces immediate detection of software or hardware failure,
rerouting to other instances within the cluster node. System compacaeis taken
offline for maintenancegxpaned or upgraded, and brought back online without
affecting service availabilityAn integrated backup and disaster recovery strategies also

replicate data and services acrossgyaphically distributed nodes

i {
v %
Sun GlassFish Communications Sun GlassFish Communications

Seryer Cluster Seryer Q¢5ter

h S -

| fpp—
————

l Sailfin Sailfin
Instance Instance

MySQL Cluster MySQL Cluster

MySQL Server Ragiication MySQL Server
Data Data — Channels —
D — q
K] 5
New York London

Figure 4: Example of a clustered database and application server system operating in
geographically distributed facilities. The databases synchronize in real time via replication

channels, and the whole system deliver alwaym Web services.
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3.3 Network Ar chitecture for Distributed, High Performance Infrastructure

The Key BridgeDatabaseolution leverages our experience designing, building and operating
very large information services. Oswlution providesobust, alwayn information

infrastructure seiees.

The Dat ab anoaulardgsgiuddsfdoman autonomouslatabase services node
( A N o.dach Node is a setfontained hardwarsoftware solutiothat providegshe complete
portfolio of TV band functions and services.

Thecomplete TV bandsalabase systemcorporates fouor morenodes, each supporting the
others with loadalancing, traffic management, backup &mttoverredundancy across physical

and logically diverse installations.

The Key Bridge sol ut i on rvieesfar biterhetacceds. L&/@ 3Highi gh S
Speed IP service runs on one the largest anecbestected Tier 1 IP backbones in North

America, and provides a scalable, faolerant network with superior performance.

Each system Node only connects directlyhie Internet. Nodes interconnect via a full mesh

virtual network across the Internet through encrypted tunnels. Nodes employ the virtual full
mesh network for application messaging, system management, automated coordination of load
balancing, traffic margement, internal database synchronization, plus gracefdvail and

recovery.
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Figure 5: Virtual, private full mesh network accommodates application messaging, system
management and automated coordination of load balancing andternal database

synchronization
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3.3.1 High Availability through Physical and Logical Redundancy

Key Bridge employs geographic and logical diversity in our distributed TV bands database
system to eliminate any single points of failure. Three geographicallyaepnstallations
provide physical diversity in our production system while a fourth, virtual installation, provides a

failsafe backup.

To assure maximum network reach and availabildgh®&lodeconnects to the Internet viao
independennetworkacces points Network diversity enables theey Bridge TV bandsystem

to provide highavailability servicesand gracefully absordocal network outagesr attacks

NSP A NSP B NSP C Amazon

The Internet

Figure 6: Key Bridge Nodes connect to the Internet viseparate néwork service providers.
Multi -homed connectivity provide greater traffic management control and reduces

susceptability to denial of service attack, Internet outage or service interruption.

At each physical installation Key Bridge nodes access the Lewat®rk with redundant
broadband cross connects, up to 10 GigE, for unparalleled scalability and simpler management

than comparable bandwidth options.

[Redacted]
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3.3.2 Improved Network Performancewith Anycast

Key Bridge employs anycast routing between thedlphysical nodes to reach all of the TV

band resources.

Anycast is a networktrategy where customer connections are dirdctélae "nearest” or "best”
destinatiorfrom their location on the Internetngcast providehigh availability and load
balancng for TV band database services, which geegraphically distributed overany
identicalserversout announced to the Internet as a single network destination

The Key Bridgeanycasstrategyis similar to many domain name service strategiessaudral

Internet root name servemshich are alsecomputerclustersthatuse aycast addressirfg

When configured properlgnycast is highly reliabland supportautomatic failover. Anycast
compatible systems, like the Key Bridge TV bands database, contingguslyronize
administrative data and announce their availability directly to the network. System
announcements are automatically withdrawn if a service becomes unavdéfiltidservicedies,
thenetworkautomaticallyand transparently redirects incomicigstomer requests to the other
system nodes.

Figure 7: Anycast delivers improved network performance by routing incoming requests to

the nearest available resource. In this example, two identical channel list queries are

% See IETF RFC 325®istributing Authoritative Name Servers via Shared Unicast Addresses

which desdabeshow anycasts used forauthoritative DNS services.
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directed t o different TV band nodes based on
of the pictured nodes are announced as a single destination to the Internet (i.e.

http://www.database.org).

Key Bridge also employanycastas asecurity strategy todip reducethe effectivenes®f
distributed denial of servic®DoS) attacks A distributed denial of service attack (DSp
occurs when multiple systems overlahd bandwidth oresources of a target system, thus
making the victi mds rmalepemtiom\étls Anycast neavortraffibis e
routedbetweerclosest nodeand incominddDoS packets aréistributedacross the entire TV
bands infrastructure. Whil&is meas all nodesmaybe affectedthe net impact for any given
node is a significaly attenuatedttack unlikely tccause outage or interruption
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3.4 Computer Architecture

The Key Bridge Tearselectedhe Sun Systems f&nterprise and Weteference architecture
for the TV bands databas8unbringsmore than 20 years of systems experéiad innovative
thinking to systems integration and solutions architectilveir endto-end Web solutions
provide the performance, scalability, amdnageability Key Bridge needs to deliverst

effective TV band services.

The Sun Systems fdnterpriseand Welreference architectufeatures a modular and scalable

design that can start small afteixibly grow to meet changing performance and capacity
requirements. Compute, storage, networks, software, and services come together in this reference
architec¢ure to deliver scalability and performance for Web environments. This integrated

solution features hardware and software components extensively tested for seamless

interoperability in the largest Web infrastructure deployments.

The reference architectudescribes a modern Web Services solution with diverse hardware and
software components optionk.provides flexibility, performance, resilience and ease of use.
Development and testing environments can seamlessly scale to full production by replacing low
power commodity hardware with higénd computer systems, all the while running the same

operating system and application frameworks.

The architecture combines components in computing, storage, networking and software into a
single comprehensive solutidihprovides a complete solution needed to build scalable; high

performance, and standards compliant Web services.

Major component$n Key Bridged Bnplementation of the Sureferencearchitecture include:
1 Sun Blade 6000 Modular Computer System

Sun BladeX6250 server modules

Sun Blade 6000 enGigabit Ethernet Network modide

Sun7410 Open Storage System

OpenSolaris operating system

Glassfish application server

= =4 4 -4 A -2

MySQL relational database server
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A logical view of the system architecture, showrrigure8, depicts the relationships between

the various hardware and software components.

Figure8 The Key Bridge Teamds TV b aSondSystethaforab as e
Enterprise 2.0 and Web 2.0 architeatre

One Sun Blade 6000 chassis contains up to 10 independent server modules, each running the
GlassFish application server. A second Sun Blade 6000 chassis contains additional server
modules running the MySQL and Oracle clustered database instancescabdléoaer

software. All server modules run the Solaris 10 operating system.

Page?29













































































































































































































































































































































































































































































































































