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2 Overview and Opening Statements 

Key Bridge applauds the Commissionôs efforts to develop rules that introduce new devices in TV 

broadcast bands while ensuring that incumbent operators receive meaningful interference 

protection. Key Bridge supports the FCCôs approach of leveraging industryôs capacity for 

innovation and cooperation to resolve technical problems in a competitive environment. We also 

support the Commissionôs balanced approach of requiring strict incumbent protections while 

providing sufficient flexibility for industry to discover the most efficient methods for operational 

employment of new unlicensed TV Bands infrastructure and services. 

Key Bridge believes the FCCôs strategy to foster innovation through competition between 

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 good balance between specifications, goals flexibility for incumbents, 

Database administrators, equipment manufacturers and service providers to implement the 

FCCôs requirements and intentions in a commercially sustainable manner.  

The Key Bridge Team is pleased to submit 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 

and network design called for in the Key Bridge Teamôs database solution currently support 

millions of network users and billions of dollars in online commerce safely, securely and 

reliably. 

Throughout the proceeding, Key Bridge has collaborated extensively with a diverse 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 products and 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 is presently testing a TV bands database system that 

meets or exceeds all of the Commissionôs present requirements. 
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The Key Bridge Teamôs architecture and implementation is a comprehensive, end-to-end 

solution that completely satisfies all of the FCCôs current requirements. It is also flexible enough 

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 Caulfield 

President & CEO, Key Bridge Global LLC 

Key Bridge Team Leader 
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2.1 Enumerated FCC Database Requirements 

Title 47: Telecommunication 

PART 15ðRADIO FREQUENCY DEVICES 

Subpart HðTelevision Band Devices 

§ 15.713   TV bands database. 

(a) Purpose. The TV bands database 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 §15.712. 

(2) To register the identification 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 database necessary 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 process for 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 facilities 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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(f) Make its services available to all unlicensed TV band device users on a non-

discriminatory basis. 

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

discretion. 

(h) Respond in a timely manner to verify, correct and/or remove, as appropriate, data in the 

event that the Commission or a party brings claim of inaccuracies in the database to its 

attention. 

(i) Transfer its database along with the IP addresses and URLs used to access the database 

and list of registered Fixed TVBDs, to another designated entity 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. 

(j) The database must have functionality such that upon request from the Commission it can 

indicate that no channels 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, the 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: 

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

o i.e., A data repository  

o A data registration process  

o A query processðand   

¶ Address whether the proponent seeks to provide all or only some of these functions 

¶ Affirm that the database service will comply with all of the applicable rules 

Proposals must include the following information:  

¶ Demonstrate sufficient technical expertise to administer a TV band database 

¶ Demonstrate a viable business plan to operate for five-year term 
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¶ Describe the fee collection process from registrations or queries 

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

o Managing a data repository 

o Performing calculations to determine available channels 

o Registering fixed unlicensed devices 

o Registering licensed services not listed in the Commissionôs databases  

o How functions are 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 database system 

¶ Describe how each function operates and interacts with the other functions 

¶ If the entity will not perform all database functions: 

o Provide information on the entities operating other functions 

o Describe the business relationship between itself and these other entities 

o Address how administrator requirements are satisfied when functions are divided 

among multiple entities 

o Describe how data is transferred among entities 

o Describe how data is transferred among databases 

o Describe the schedule of such data transfers (i.e., real-time, once an hour, etc.). 

¶ Describe the methods (e.g., 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 

¶ Describe the 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 

¶ Describe whether and how verify FCC certification of Mode I personal/portable devices 
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2.3 Interpret ation of FCC Database Requirements 

Title 47, Part 15, Subpart H ï Television Band Devices of the Code of Federal Regulations 

describes in general the minimum set of functions a TV bands database administrator must 

provide and describes several data transactions it must support between the TV bands database 

(ñDatabaseò) and various external systems. These services include channel lists for unlicensed 

TV band devices (ñTVBDò), registration of protected entities and the verification their services 

records plus the support of FCC auditing and enforcement activities. 

Appendix C of the Rules published in ET Docket 04-186 explains that the purpose of a TV bands 

database is to allow ñlow power unlicensed transmitters to operate in the TV broadcast bands at 

locations where spectrum is not é used by authorized services.ò  

47 CFR §15.713 further explains that the essential commercial function of a TV bands database 

is to provide, subject to certain restrictions, a list of TV channels available at a requesting 

TVBDôs geographic location. 

For purposes of interference avoidance, the Database administrator is required to collect from the 

Commission, and then to maintain, an accurate copy of records describing the location and 

transmitting parameters of incumbent fixed transmitters. The administrator must calculate 

geographic protection contours based on these records and employ those contours to determine 

available channel lists based on location and time of inquiry.
1
 

The administrator must enable the Commission to enforce incumbent protection from 

interference where necessary. L astly, the administrator must accommodate synchronization of 

certain records with other licensed TV bands database administrators. 

In summary, a TV bands database administrator must satisfy all of the following requirements: 

1. Collect registered incumbent transmitter data from the FCC every 24 hours 

2. Validate and identify active protected entity records within the aggregate data set 

a. Convert all location data to NAD83 where necessary 

                                                 

1
 Protected contours are detailed in §15.712 
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3. Enable the registration of certain protected entities not already in FCC databases  

a. Accommodate cable head ends, BAS fixed links, LP-AUX microphones, etc. 

4. Enable the registration of Fixed TV band devices 

5. Enable the verification, correction or removal of records in the database 

6. Synchronize certain database records with other authorized administrators 

7. Implement algorithms to calculate protected services contours for each respective 

protected entity 

8. Implement algorithms to calculate available channels for any given location, time and 

device parameters 

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

band device 

10. Identify and authenticate the certification and enforcement status of TVBDs 

11. Implement a machine-to-machine transaction capability for TVBD channel-queries 

a. Accept channel list inquiries via the Internet from any TV band device 

b. Calculate, construct and communicate a standards-compliant channel list 

message 

12. Implement a security framework  that protects the TV bands administration system, its 

operational information services and data, plus end-user devices where possible 

We are pleased to propose this comprehensive TV bands administration solution that completely 

fulfils the Commissionôs published requirements.  

We are also pleased to detail the TV band technologies we have developed over the past year in 

close collaboration with industry partners and other interested parties. 

2.4 Statement of Proposal Scope and Compliance 

The Key Bridge TV bands administration solution described herein completely fulfils the 

Commissionôs requirements and satisfies all of the requirements stated in the TV bands Rules. 
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Our flexible, modular solutions architecture completely satisfies the FCCôs current requirements 

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 like IEEE 802.22, a standard for Wireless Regional 

Area Networks 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 summary of the Key Bridge Teamôs end-to-end solution architecture. The 

Key Bridge TV bands database system includes is comprehensive and includes all of the 

components required to provide a high-availability, scalable and standards compliant TV bands 

service.  

i.e., A data repository  

Section 5 describes the modules and components that constitute the data 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 and 5.4.2, respectively. 

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 provides end-to-end service  

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

Our flexible, modular solutions architecture completely satisfies the FCCôs current requirements 

and can easily accommodate future modifications. 

Proposals must include the following information:   

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 respected providers of 

technology, services, infrastructure and operations in the industry. 
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Demonstrate a viable business plan to operate for five-year term 

Section 9 describes the Teamôs commercialization strategy. 

Describe the fee collection process from registrations or queries 

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 comprehensive and provides end-to-end service. Section 4 provides a 

summary of the Key Bridge Teamôs solution architecture. The Key Bridge TV bands database 

system includes is comprehensive and includes all of the components required to provide 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 

Section 5.4.6 and 5.4.7 describe the Solutionôs methods to calculation protected services 

contours and channel lists. 

Registering fixed unlicensed devices 

Section 5.4.4 

Registering licensed services not listed in the Commissionôs databases  

Section 5.4.3 

How functions are performed by another entity 

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

Describe data synchronization between multiple databases 

Options database synchronization are described in Section 5.4.5. 

Describe how quickly this synchronization of data will be accomplished 

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

Bridge supports four database synchronization options ranging from daily to near real-time. 

Provide diagrams showing the architecture of the database system 
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See Figures 2, 3, 4, 5, 6 and 7 for high-level diagrams of the database system. Diagrams of 

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

Describe how each function operates and interacts with the other functions 

Sections 5 and 6 describe how the various system component interoperate and are secured. 

If the entity will not perform all database functions: 

Provide information on the entities operating other functions 

Describe the business relationship between itself and these other entities 

Address how administrator requirements are satisfied when functions are divided among 

multiple entities 

Describe how data is transferred among entities 

Describe how data is transferred among databases 

Describe the schedule of such data transfers (i.e., real-time, once an hour, etc.). 

The Key Bridge solution does not rely on any other entities for TV band services.  

Section 5.4.8 discusses how Key Bridge may provide unbundled services to other entities. 

Describe the methods (e.g., interfaces, 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 development, 

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. 

Describe the security methods to ensure that unauthorized parties  

Section 6 details the Teamôs security strategy.  

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 include discussions about data staging and verification prior to 

import to the Core database. 

Cannot otherwise corrupt the operation of the database system  

Sections 5.2.1 and 5.2.2 discuss database clustering and high-availability, while section 6.2 

discusses protecting the database. 

Cannot interrupt the database system from performing its functions 

Sections 5.2.1 and 5.2.2 discuss database clustering and high-availability. Section 6.2 discusses 

protecting the database. Section 4.4 discusses how the network architecture contributes to high-

availability and resistance from attack through geographic and network diversity plus the use of 

óanycastô routing. 

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

Section 5.4.1 discusses Key Bridgeôs equipment authorization web services, which are available 

to Fixed and Mode-II devices to confirm their down-stream clients are FCC certified. 
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3 The Key Bridge Teamôs End-to-End Solution Architecture 

In recent years, the computing industry has witnessed 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 OpenSolaris operating system, offer enterprise-level features and carrier-grade reliability. 

Internet service providers are increasingly adopting open source technologies to lower the cost of 

infrastructure, assure standards compliance and take advantage of continuous enhancement 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 than proprietary technologies. When used 

properly, it can accelerate time-to market and expedite implementation of emerging industry 

standards.  

The Key Bridge team combines open source software with carrier-grade servers from Sun 

Microsystems to create a low-cost, scalable, reliable, and flexible infrastructure for delivering 

future communications services. The carrier-grade solution architecture builds upon on an open 

source software foundation with commercial off-the-shelf (COTS) hardware technologies and 

support services.  
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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 description of the TV bands database (ñDatabaseò) intended function is a channel 

list server. The functional block diagram in Figure 2 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. 

Raw Data
Import & 

Process

Calculate &

Serve

Request & 

Consume

Channel List

FCC TV Bands Database TVBD

Incumbent 

Records  

Figure 2: Basic TV bands database functional block diagram 

Many additional features and functions are necessary in a real-world system that provides a 

channel list service, and Figure 3 illustrates the simplest schematic of the Key Bridge TV bands 

database ecosystem, which incorporates all of the necessary components and communications 

interfaces required for an end-to-end TV bands database solution. 

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 enforcement requirements. 

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 throughout the system are 

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

database and external systems. 
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Management
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Management
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Synchronization
INT-FCC-CDBS

INT-FCC-ULS

INT-FCC-EA
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Network Node 
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Figure 3 High-level system block diagram of the Key Bridge TV bands database ecosystem 

showing the four classes of participant and the logical interfaces by which they may 

exchange standardized information and messages. 

3.2 Leveraging Industry Standards and Open Reference Architectures 

The Key Bridge TV bands database solution builds upon the Sun reference architecture for 

Enterprise applications. It includes: 

¶ OpenSolaris operating system (OS) 

Backed by world-class support from Sun, the OpenSolaris OS provides an ideal open-

source platform to develop next-generation applications. With the same robust 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 performance and reliability 

for demanding transaction workloads 

¶ Clustered Oracle and MySQL relational database 

Oracle and MySQL database configurations provide a fault tolerant clustering 

architecture to support mission-critical applications. Designed specifically for high 

availability environments, these real-time, clustered databases provide a carrier grade 

foundation for applications that require continuous availability and dynamic on-line 

scalability 



Key Bridge Global LLC Proposal to Administer Unlicensed TV Bands 

   Page 21 

 

¶ Sun Glassfish Application Server 

The Sun Glassfish Enterprise Server is a open source Java EE reference application 

server with clustering, high availability, and secure administration 

¶ Key Bridge TV Bands Software Portfolio 

The Key Bridge software portfolio includes a large number of modular application 

libraries that implement 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, these components and Key Bridge custom software form a 

comprehensive technology solution that delivers carrier-grade information service capabilities to 

meet the most demanding requirements of the FCC and TV bands user community. 

Open source software, custom developed applications and community developed requirements 

contribute to a comprehensive Key Bridge TV bands database solution. 

¶ Event-driven architecture 

TV band services are inherently asynchronous and event-driven. The system must 

efficiently respond to inquiries and events. An application server like Glassfish that fully 

implements the JEE Web Container is a solid foundation for creating event-driven, 

message-based solutions. 

¶ 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 I/O operations and network connections. Carrier grade 

databases like MySQL and Oracle Clusters to minimize latencies by using main memory 

storage of indexes and tables to limit disk I/O (with options for storing data on high speed 

disks) and asynchronous operations to write log files to disk. Batching I/O operations also 

helps to reduce network latencies. 

¶ High availability infrastructure 

TV bands infrastructure is designed to withstand hardware or software failures without 

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

scaling with high throughput and optimal scalability..  

¶ Zero downtime management  

Application monitoring produces immediate detection of software or hardware failure, 

rerouting to other instances within the cluster node. System components can be taken 

offline for maintenance, expanded or upgraded, and brought back online without 

affecting service availability. An integrated backup and disaster recovery strategies also 

replicate data and services across geographically distributed nodes 

 

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 always-on Web services. 
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3.3 Network Ar chitecture for Distributed, High Performance Infrastructure  

The Key Bridge Database solution leverages our experience designing, building and operating 

very large information services. Our solution provides robust, always-on information 

infrastructure services.  

The Database systemôs modular design builds from an autonomous database services node 

(ñNodeò). Each Node is a self-contained hardware-software solution that provides the complete 

portfolio of TV band functions and services.  

The complete TV bands database system incorporates four or more nodes, each supporting the 

others with load balancing, traffic management, backup and fail-over redundancy across physical 

and logically diverse installations. 

The Key Bridge solution uses Level 3ôs High Speed IP service for Internet access. Level 3 High 

Speed IP service runs on one the largest and best-connected Tier 1 IP backbones in North 

America, and provides a scalable, fault-tolerant network with superior performance.  

Each system Node only connects directly to the 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 management, internal database synchronization, plus graceful fail-over and 

recovery. 
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Internet

 

Figure 5: Virtual, private full mesh network accommodates application messaging, system 

management and automated coordination of load balancing and internal 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 geographically separate installations 

provide physical diversity in our production system while a fourth, virtual installation, provides a 

failsafe backup. 

To assure maximum network reach and availability, each Node connects to the Internet via two 

independent network access points. Network diversity enables the Key Bridge TV bands system 

to provide high-availability services and gracefully absorb local network outages or attacks. 

  

NSP A NSP B NSP C Amazon

The Internet

 

Figure 6: Key Bridge Nodes connect to the Internet via separate network 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 Level 3 network 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 Performance with Anycast 

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

band resources.  

Anycast is a network strategy where customer connections are directed to the "nearest" or "best" 

destination from their location on the Internet. Anycast provides high availability and load 

balancing for TV band database services, which are geographically distributed over many 

identical servers but announced to the Internet as a single network destination. 

The Key Bridge anycast strategy is similar to many domain name service strategies and several 

Internet root name servers, which are also computer clusters that use anycast addressing.
2
 

When configured properly, anycast is highly reliable and supports automatic failover. Anycast-

compatible systems, like the Key Bridge TV bands database, continuously synchronize 

administrative data and announce their availability directly to the network. System 

announcements are automatically withdrawn if a service becomes unavailable. If the service dies, 

the network automatically and transparently redirects incoming customer requests to the other 

system nodes. 

Internet

 

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 

                                                 

2
 See IETF RFC 3258, Distributing Authoritative Name Servers via Shared Unicast Addresses, 

which describes how anycast is used for authoritative DNS services. 
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directed to different TV band nodes based on the requesting deviceôs network location. All 

of the pictured nodes are announced as a single destination to the Internet (i.e. 

http://www.database.org). 

Key Bridge also employs anycast as a security strategy to help reduce the effectiveness of 

distributed denial of service (DDoS) attacks. A distributed denial of service attack (DDoS) 

occurs when multiple systems overload the bandwidth or resources of a target system, thus 

making the victimôs services unavailable for normal operation. With Anycast, network traffic is 

routed between closest nodes and incoming DDoS packets are distributed across the entire TV 

bands infrastructure. While this means all nodes may be affected, the net impact for any given 

node is a significantly attenuated attack unlikely to cause outage or interruption.  
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3.4 Computer Architecture  

The Key Bridge Team selected the Sun Systems for Enterprise and Web reference architecture 

for the TV bands database. Sun brings more than 20 years of systems expertise and innovative 

thinking to systems integration and solutions architecture, their end-to-end Web solutions 

provide the performance, scalability, and manageability Key Bridge needs to deliver cost 

effective TV band services. 

The Sun Systems for Enterprise and Web reference architecture features a modular and scalable 

design that can start small and flexibly grow to meet changing performance and capacity 

requirements. Compute, storage, networks, software, and services come together in this reference 

architecture 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 architecture describes a modern Web Services solution with diverse hardware and 

software components options.  It 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 high-end 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 solution. It provides a complete solution needed to build scalable, high-

performance, and standards compliant Web services.  

Major components in Key Bridgeôs implementation of the Sun reference architecture include: 

¶ Sun Blade 6000 Modular Computer System 

¶ Sun Blade X6250 server modules 

¶ Sun Blade 6000 Ten Gigabit Ethernet Network modules 

¶ Sun 7410 Open Storage System 

¶ OpenSolaris operating system 

¶ Glassfish application server 

¶ MySQL relational database server 
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A logical view of the system architecture, shown in Figure 8, depicts the relationships between 

the various hardware and software components.  

 

Figure 8: The Key Bridge Teamôs TV bands database system leverages the Sun Systems for 

Enterprise 2.0 and Web 2.0 architecture 

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 instances and load balancer 

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






























































































































































































































































































































































