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Executive Summary
The State of Hawaii’s telecommunications infrastructure is crucial to the on-going operations of existing application systems, and to the development and implementation of new large, complex, statewide application systems. The State is committed to building a well coordinated, interconnected, and interoperable network that is effective, efficient, and universally available to all State agencies at all locations.

The State’s networking demands were growing and its requirements were rapidly changing.  State personnel required access to numerous applications, some of which were bandwidth intensive, located on servers dispersed throughout the State.  The prior network transport was more of a “nailed down” or dedicated circuit network making expansive growth a costly proposition.  The cost to support and maintain multiple networks and the expense and difficulty in making changes to these networks to meet new and ever changing requirements was prohibitive.

As the requirements for connectivity and bandwidth grows, the need to improve and expand the State’s network to meet both short and long-term requirements of the State increases.  In an effort to be responsive to these needs, the State Department of Accounting and General Services (DAGS), Information and Communication Services Division (ICSD) began the quest for a technological solution.   

The State found its answer in a Switched Network System, branded as the Next Generation Network (NGN).  Due to financial considerations, the State was unable to immediately upgrade or replace its entire network.  Instead the State sought to phase in the new technology over a period of time as funding and circumstances permitted.  The NGN needed to be able to interface with, utilize, and enhance the existing network while being capable of migrating us to our “network of the future”.

Some of the benefits of the NGN are:

· Reduced number of dedicated networks to support individual application needs.

· Increased bandwidth over the network to support high utilization requirements.

· Increased flexibility in the network to allow for its growth while minimizing cost and the time to deploy.

Description of Project (including length of time in operation)

The State’s networking environment had out-grown its capacity to support a high quality end-to-end transport and escalating operation cost were being fueled by requests for higher bandwidth, dispersed client services, and applications. The State was deploying client/server computing to meet new requirements and the main data center was evolving toward a consolidated server complex.  The State’s network as it was just couldn’t support our needs.

With the initial effort to reduce the number of dedicated networks proposed by individual departments within the State of Hawaii that would service just single purpose applications, the Department of Accounting and General Services (DAGS), Information and Communication Services Division (ICSD) embarked on the Next Generation Network (NGN) project.  The NGN project would give us a network that:

· Provided flexibility and growth.

· Allowed for increase bandwidth utilization.

· Provided seamless internetworking to embrace initiatives while still supporting legacy applications.

· Allowed for clients and servers to interface with each other without major retrofit or upgrades for each new application being implemented.

· Provided interconnection without regard to geographical or server location and provide connections for all traffic types.

Prior to the inception of the NGN project, the State was faced with funding five networks for the new Human Resource Management System, Time and Attendance System, Fixed Assets and Inventory System, Health Fund System and Employee’s Retirement System.  These systems were requiring their own application networks that had the same user base (personnel and fiscal officers in all State departments).  The requirements for these systems became the catalyst of the NGN and kicked started the project.

Obtaining funding in tight economical times is always challenging.  The Deputy Comptroller of the DAGS began by spearheading a group of Information Technology (IT) managers from all State departments, who became known as the StateWide Information Technology Committee - Hawaii (SWITCH), to gain support and funding for the NGN.  These departments as SWITCH were able to put aside their individual department plans and “stove pipe” network designs to embrace the NGN concept.  In addition, they showed their support for the NGN by lobbying the Legislature to obtain funding for the project in place of their own departmental networks.

While the State owns its own conduit and fiber resources within the downtown civic center on Oahu, it has access to limited infrastructure resources in the form of fiber optic cabling for connectivity outside of the Oahu civic center, on the neighboring islands, and between islands.  These resources must also be shared with the Department of Education and the University of Hawaii to support the educational needs of the State.  The State is dependent on the cable franchise provider for this connectivity.

The island of Oahu has a Synchronous Optical NETwork (SONET) OC-3/12 transport and the islands of Maui, Kauai, and Hawaii have a SONET OC-3 transport that serves as the major backbone to designated State owned buildings.  While the SONET provides connectivity, it does so in the dedicated circuit fashion with little flexibility.  The State needed a way to maximize this limited resources and provide for both SONET and its new direction Gigabyte Ethernet (GigE) transport to accommodate the growth it was experiencing on the islands and between the neighboring islands.  This was especially critical for our inter-island traffic.  The State’s private DS3 digital microwave system was saturated with no cost effective means for expansion and insufficient to provide for the growing demands of inter-island connectivity required by the State users.  In addition, with the possibility of Hurricanes always looming, alternatives to the microwave needed to be sought.  The quantity and cost of leased lines (9.6 Kbps - T1), dial-up circuits, and frame relay services (56 Kbps - T1) from the local exchange carriers were getting more than the budget could bear.

The NGN utilizes different technologies over fiber optic and Category 5 cabling to accomplish the flexibility necessary for connectivity to existing application systems and the growing number of new application systems.

The major system components of the NGN include:


CISCO Switching Equipment

Over 125 CISCO switches are placed in State Office Buildings throughout the islands.  The larger switches are being used as building switches and demarcs into the NGN, and the smaller switches are being used as floor demarcs in larger buildings.  These switches allow for transport up to GigE from these locations.  VLANs and VPNs provide for the desired seamless connections for the State users.  In addition to State users, CISCO switches are located at designated County Buildings to provide County access to the NGN and State applications that cross jurisdictions.


LuxN Dense Wave Division Multiplex (DWDM) Equipment

Over 30 LuxN DWDM nodes are in place throughout the network with 10 nodes in various State Buildings across the islands.  These DWDM boxes allow for multiple channels over the same strands of fiber permitting the State to transport SONET and GigE traffic at the same time along with traffic from Hawaii schools, colleges and the university.  In addition, the DWDM boxes allow the State to utilize the same fiber strands as the cable franchise provider to obtain OC3 bandwidth between the major islands in the Hawaiian chain.

The State has been phasing in the NGN over the last year and a half with all the major civic centers operational.  There are two major phases currently in progress.  One is to bring the remote sites that are not cost effective to install State owned infrastructure and rely on the local exchange carrier for connectivity into the NGN through frame relay circuits, DSL circuits, and dial up lines.  This is being accomplished with the use of frame switches and remote access servers.  The other is to activate the inter-island OC3 and transfer the load off the DS3 microwave thereby removing the stringent bandwidth restrictions placed on the user applications.

Significance to the Improvement of the Operation of Government
The State achieved its initial goal to align the transport and access requirements into a fully integrated network with robust traffic management capabilities.  It has also positioned itself to reach its long-term goal to integrate data, video, voice, and any other communication payloads across a single network fabric.  The State now has a network that is:
· Simplistic, in terms of ease of installation

With a minimum number of different components (equipment modules are interchangeable between different chassis sizes), there are fewer spares, fewer manuals, and fewer training requirements.

· Reliable

With fault tolerance, fault containment, and automatic fault isolation, rapid recovery is realized.

· Scaleable and Modular

The equipment’s modular design allowed for managed growth and the ability to meet network expansion requirements in a timely fashion.

· Serviceable, with remote management and maintenance 

With no dedicated IT staff at many of the smaller locations statewide, the simplicity of configuration, management, and troubleshooting in the network was a must.  

State users are able to access multiple applications that are on as many servers in as many locations throughout the State utilizing a single point of entry into the network.  The implementation of VLANs has allowed departments that have staff located in various buildings and even on various islands to manage and control a single logical network.

Benefits Realized by Service Recipients, Taxpayers, Agency or State
Cost savings was the most notable realized benefit.  The initial five (5) application networks that were the impetus for the NGN were not built and several other application networks that were being designed were restructured to utilize the backbone of the NGN.  The “stove pipe”, dedicated application networks are getting close to being “passé”.  Legacy and newly developed application systems are able to coexist over the same “wire”.  The nightmare of multiple terminals on the same employee’s desk to access the multiple applications to accomplish their daily function is over.  A single terminal now allows the employee (no matter where they are in the State) to access various applications on various platforms at various sites (the anywhere to anywhere access concept).

The increase bandwidth over the network was the next notable benefit.  Before the NGN, bandwidth over the network was limited to T1s in the downtown civic center and even less in outlying areas.  User departments that required higher bandwidth had to acquire that costly service from the local service providers.  The NGN provides up to GigE from all State buildings that have fiber optic connections and remote locations are able to obtain reduced cost circuits because of the consolidation of circuits entering the network at hub locations.  The improved efficiency and utilization of the limited resources available to the State outside of the Oahu civic center and between the neighboring islands has been a big plus.

Another notable benefit was the ease of deploying statewide application services.  The NGN allowed user departments to concentrate on their application systems and not have to expend man-hours and money on providing a network for their application to run over.  Also, the ease in which the network is capable of expanding has allowed user departments a more expansive means of reaching and servicing their customers.  It has allowed the departments to have a “single” LAN.  With the creation of virtual LANs, departments that have offices on various islands can treat these locations as part of the same logical network.

The NGN has improved the efficiency and effectiveness of the State agencies.  Providing them a means to increase services to their customer base with their existing and ever decreasing staff.

Return on Investment, Short-Term/Long-Term Payback (include Summary calculations)

The NGN backbone was funded in two phases by a total of $4.15M in Capital Improvement Program funds.  This funding was utilized to purchase the backbone switches, DWDM nodes and add to the cabling infrastructure where it was lacking.

While it is unknown what each department’s savings are (due to decentralized budgeting for IT), it is estimated that the three OC3 capacity between the islands of Oahu and Maui, Oahu and Hawaii, and Oahu and Kauai will save the State over $1.5M a year alone.  Factoring in the annual maintenance cost for the equipment 


Scientific Atlantic $60K/yr


NGN I $144K/yr


NGN II $200K/yr


DWDM $100K/yr

That amounts to a net savings of approximately $1M/year, which will result in a 4-year return on the initial investment.  This does not take into consideration the increase in bandwidth that was gained in the on island civic centers, the reduced staff time in maintaining multiple networks, the flexibility that the network provides, and many other immeasurable cost benefits.
