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Chapter lIJ 
Introduction 

This chapter introduces changes in the business and technical communities 
that are driving demand for new communications services-in particular, 
frame relay services. An understanding of these trends provides a context 
for evaluating frame relay and other emerging technologies. 

We introduce a simple block diagram for a frame relay network and 
briefly discuss the basic components. Frame relay networks will be dis­
cussed in much more depth in later chapters. 

Next, we describe the major benefits of frame relay technology. These 
benefits are why frame relay has become so popular within the last 
few years. For balance, we also describe the major disadvantages of the 
technology. 

Lastly, we briefly discuss the relation of frame relay to other technolo­
gies. We point out its major advantages and disadvantages as compared to 
leased lines, ATM, X.25, switched digital fa,cilities, virtual private networks 
(VPNs), and other emerging technologies. These comparisons will be dis-
cussed further in later chapters. , 

Driving Forces for Frame Relay 

Frame relay has been one of the major success stories in the data commu­
nications arena. From its introduction in the early 1990s, the combination 
of frame relay products and services has grown rapidly to an estimated $15 
billion in annual global revenues in the year 2000 [VerticalSG99]. Growth 
rates have often been over 100% per year. Why? 
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2 Chapter 1 Introduction 

The Need for Frame Relay 

For a number of years, managers of wide area networks (WANs) have 
had several needs on their wish lists. Frame relay technology was devel­
oped to specifically address these needs, which are 

• A higher performance packet technology 
• Integration of traffic from both legacy and LAN applications over 

the same physical network 
• Simpler network management 
• More reliable networks 
• Lower network costs 

We now explore each one. 

A Higher Performance Packet Technology 

"High performance" means high throughput, low delay, and high efficiency. 
Good throughput and delay are requirements for a wide area network. High 
efficiency is desirable in order to obtain good return on investment. 

Network managers have seen a dramatic increase in the volume of data 
traffic over the years. Some of the reasons for this, such as LAN internet­
working and the shift from text to graphics, we will discuss in the next sub­
section. The result has been a need to handle much higher throughput, in 
bits per second, than previously. 

In addition to the need for higher raw throughput, network managers 
also need low network delay, especially across the wide area network. Low 
delay (also known as latency) is necessary in part because of the expecta­
tions that LAN users' have for very fast response time. Typically, users do 
not care and do not want to know whether the resources they are using are 
on their qwn LAN or on a distant one. In either case, they want fast re­
sponse time, even though it is technically much harder to provide it across 
the wide area. 

Lastly, network managers need a technology that efficiently handles 
bursty traffic. Most data traffic is bursty, meaning that an end user may 
want to transfer a 10-Mbyte file across the network and then do no more 
transfers for 20 minutes. This tends to produce very high circuit utiliza­
tions for short periods of time, then no utilization at all for long periods of 
tim.~, resulting in a low average circuit utilization. (For our purposes, circuit 
utilization is the percentage of time the circuit is busy.) Network managers 
find it hard to cost-justify an expensive long-distance circuit that may be 
busy for only 5% of the time on the average. For that reason, they need a 
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