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Business Intelligence and Communications 

Infrastructure Costs 
By Dr. Ramon Barquin 

 

Federal agencies are slowly but surely switching from a legacy network infrastructure to the 
newer IP-based network infrastructure. The Defense Information Systems Agency (DISA), for 
example, has just built an IP-based Defense Information Service Network – Next-Gen (DISN 
NG) where it has begun to transition its Department of Defense (DoD) customers from the old 
network (DISN) to the new one (DISN NG). The Department of Homeland Security (DHS) has 
been developing a strategy to create its own backbone network to link all of its component 
agencies, and the General Services Administration (GSA) is currently in the process of selecting 
its providers for “Networx,” the network that will support the civilian agencies over the next ten 
years.  

There is still one important barrier, however, in allowing government agencies to be able to take 
full advantage of the plentiful bandwidth available in these national networks. That is the so-
called “last mile” or the part of the network that links users with the broadband services.  

The Telecommunications Act of 1996 was intended to lower access costs for the last mile. 
Shortly after the Act was implemented by the Federal Communications Commission, there were 
more than 3,000 competitive local exchange carriers (CLECs) funded by Wall Street to compete 
with the Incumbent Local Exchange Carriers (ILECs). Had those CLECs been able to 
successfully compete with the ILECs, the local access costs would have been reduced 
significantly. However, given the telecom-bust of 2000 and the recent consolidation trends in the 
industry, this has not truly happened.  

Fortunately, there are still a handful of carriers that must compete with one another providing 
competition for local access and putting downward pressure on these prices. Government 
agencies can also take advantage of the available technologies to reduce access costs and 
improve bandwidth efficiencies. The DISA example provides an overview of one such access 
technology in the context of DoD customers that can be easily extrapolated to DHS, GSA and 
other agencies.  

DISA’s customers today use predominantly legacy services for voice and data applications. 
Their migration to packet-based transport coincides with their need to furnish their own transport 
solutions to the DISN NG nodes. However, now that customers are required to provide their own 
connection to the DISN NG nodes, they desire solutions that minimize their expense to connect. 
These costs can be minimized by paying for the least amount of bandwidth that meets their 
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needs, while supporting a combination of legacy voice/data as well as IP or ethernet-based 
services.   

Generally there are two options for an enterprise to link its users with access to a broadband 
network that will provide ample bandwidth and service transport requirements while using the 
existing network transport infrastructure. These options are based on using either a copper wire 
or an optical fiber connection.  

Fiber has tremendous bandwidth advantages compared to copper access circuits. It is particularly 
appropriate for scenarios where greater than 10 Mbps service is required; hence, customers 
requiring the very highest bandwidth connections to the new backbones are best served by fiber 
or fiber-fed connections to the network. (Fiber-fed services are those that utilize fiber directly or 
utilize an optical handoff for the bit stream transmission.)   

While there is seldom any difficulty provisioning all the services required, obtaining fiber access 
is challenging. Carriers have built extensive fiber backbones, but only 10 to 15% of potential 
private sector customer locations have fiber available. Due to the carriers’ profitability and 
revenue considerations, public sector customers may also find it difficult to use fiber from an 
approved supplier to an authorized node. 

Furthermore, carrier networks are moving steadily to the less expensive packet-based ethernet 
for both the access and the core of their networks. Customers that use ethernet exclusively for 
their local area networks (LANs) desire the same technology to connect to the wide area network 
(WAN). As with any fiber services, the difficulty is obtaining the service from carriers (10 to 
15% of sites connected), and having a native ethernet service once connected.   

In addition, fiber costs are significantly higher than those present with the copper wire options.  

So what are the possibilities of using copper to provide that last mile access to the carrier 
networks?  

In the case of DISA, there are two technology options for delivering copper wire services into a 
DISA NG node through classic T1 lines:  

1. International Telecom Union’s Virtual Concatenation (ITU VC) bonding standard 
commonly referred to as “circuit bonding” that uses Generic Framing Protocol and Link 
Capacity Adjustment (hereafter “circuit bonding”). 

2. Multilink Point-to-Point Protocol (MLPPP) bonding. Depending on the bonding 
technology, solutions may enable the bandwidth pool to carry multiple services that can 
meet bandwidth and service requirements very cost-effectively…and the circuits are 
typically already in place, minimizing both expense and time to provision. Copper T1s 
can easily deliver services in the 5 to 10 Mbps range.   
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MLPPP is a legacy standardized protocol for providing transport over multiple T1s for data 
clients only. While it is adequate in certain situations in general, MLPPP suffers from reduced 
bonded pipe efficiency (< 50% of total capacity), higher latency and jitter. Also, recovery from 
individual T1 failures is not as smooth as with transport layer bonding and it is being superseded 
by circuit bonding. While MLPPP can provide greater bandwidth than individual T1, lines it will 
not ultimately deliver the bandwidth that circuit bonding will.   

So let us focus on the approach commonly referred to as “circuit bonding,” an industry-standard 
method of linking together multiple individual T1s into a single virtual pipe for service delivery 
into a network node, thus supporting clients with higher rates than each individual transport 
facility. This approach also allows efficient transport formats that are not accepted neatly into 
other channels – such as ethernet – as well as mixing different service interface formats in the 
same pool of bandwidth.   

Circuit bonding is usually appropriate in situations where the cost of bandwidth is critical to the 
customer and costs have to be carefully controlled. In addition, it is dependent on both the 
specific services required by the user as well as what transport options are available. In general, 
it is appropriate where the customer needs ethernet and/or other service interfaces at the site, 
and/or where serial services may or may have not been converted to IP/ethernet. Furthermore, if 
T1-based transport is the only option available or where a single T1 may be initially adequate but 
will not handle future volumes, circuit bonding will meet their bandwidth needs most cost 
effectively. 

Circuit bonding also brings a number of benefits:  

1. It improves the efficiency of bandwidth use allowing customers to meet bandwidth needs 
with fewer circuits and lower cost.  

2. It also permits multiservice support because customers can cut expenses by provisioning 
all services onto a single group of transport facilities. 

3. It tends to provide superior performance by minimizing latency and eliminating jitter. 

4. It usually allows graceful recovery from failures, thus providing simplified network 
operation and rich performance monitoring for all services carried.  

5. It allows mixing secure and non-secure services over the same transport facilities 
resulting in lower costs for organizations not having to purchase separate circuits for 
secure and non-secure traffic. 

Using Business Intelligence to Make Informed Decisions 
At the heart of this whole process is the need for the enterprise to conduct careful analysis into 
their bandwidth needs today and to project these into the future. This is essential to determine 
what access option will support their requirements at the lowest possible cost. In order to do this 
correctly, there has to be the ability to analyze historical data on network traffic as well as to 
develop projections for future use based on volumes, workflows, processes and the diversity of 
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telecommunication services the organization will require. A business intelligence application is 
required to make informed decisions on network approaches. 

There are significant performance gains to be achieved and money to be saved by taking 
advantage of the availability of broadband networks. But in order to do it right, we must rely on 
robust business intelligence. 
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