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Abstract 

This documentation discusses the aspects of design and implementation needed to develop 
an ATM network. The project's purpose was to stop network failures at Cinergy 's Oxford office 
by implementing an ATM network, using Cisco's MC3810 multiaccess concentrator (a.k.a. 
Router). Cinergy originally planned to send both voice and data over the same network line by 
using the MC381 0 Router. As Cinergy employees tested the other Cinergy networks throughout 
Indiana, they found that the quality of voice was much lower than expected. For this reason, only 

· 1 data- not voice- was implemented in Oxford, Ohio. 

The MC3810, the LightStream 1010 Switches, and the 7513 Routers were configured to 
employ an ATM networking technology, which would transfer data from the main office in 
Cincinnati to the remote office in Oxford. The 2501 Router and the CSU/DSU were removed 
from the Oxford office, and one MC3810 Router replaced both devices. The ports and cables 
were connected properly at both Cincinnati and Oxford, and the network was tested . The A TM 
network was implemented correctly, and network failures have ceased. 

This document explains the Problem and Solution, in terms of network design, Web site 
design, and user profiles. A Review of Literature contains the history, functionality, and 
characteristics of ATM. The "deliverables," budget, time line, software, and hardware are 
discussed. The Proof of Design includes Visio Technical drawings to visually document the 
physical characteristics and c01mections of each device within the ATM network. This document 
also describes the Web site, conclusion, hardware configurations, and ATM terminology. 
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ATM Networking 

1. Statement of the Problem 

Cinergy was using Cincinnati Bell's LAN Advantage networking architecture to 

serve its site in Oxford, Ohio. This architecture was causing network failures to occur 

and leaving Oxford clients unable to connect to the network. Cinergy felt it needed to 

change the networking architecture, but a great deal of money, preparation, and time 

would be needed. In response, it needed to decide whether the need outweighed the time 

and cost necessary to build an efficient network. Cinergy was also planning to rid its 

network of the outdated Cabletron products it was using. Managers at Cinergy judged it 

necessary to have a uniform network with completely compatible hardw:ue. 

To solve this problem, Cinergy required a new network architecture to transfer 

data over the LAN and WAN. The network needed to support a maximum of 15 end­

users at the Cinergy site in Oxford, OH. If the new hardware was compatible with old 

hardware, Cinergy would not need to purchase extra equipment to implement an ATM 

network. This network would have to be compatible with the devices shown in Figure 1, 

because Cinergy presently uses the devices at its main site in Cincinnati. 
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Figure 1. This table shows the hardware, cabling, interfaces, and connectors used to 
design this project. 

2. Review of the Literature 

The following sections review information about ATM networking. Section 2.1 has 

information about companies using ATM to implement voice and data within their 

network. Section 2. 2 contains detailed information about the characteristics and 

functions of ATM. 

2.1 Companies in history using ATM 

Ashton Communications Corporation is a supplier of networking services it uses 

its own network to distribute advanced networking services to companies in Texas and 

Mexico. It offers ATM services, high-bandwidth Intemet to transfer voice, video, and 

data. [t uses the Cisco MC381 0 as a cost-effective solution. R.S. Ashton, the president 

of Ashton Communications, said, "With the deployment of a single box, a customer gai ns 

the full benefit of our ATM network. The Cisco MC381 0 installed easily and allowed us 

to quickly introduce data, voice and video services to a wide range of customers" (2, pg 
' 

1-2). 

/ 

2 

• 



•• 

It 

,., 

In 1997, Burlington Coat Factory decided to move from a satellite network to a 

multiservice network in order gain more bandwidth for Web applications. It 

economically chose to use voice, data, and video integration to add speed to their 

network. The CIO of Burlington Coat Factory stated that multimedia integration cut the 

costs of the network in half. It has saved the company an estimated $50,000 a month and 

has increased its bandwidth. 

Hannaford Brothers chose to use the MC3810 Router to increase its bandwidth 

and to use an OC-3 line to bring 155 Mbps into the corporate office. Fotiy-six of the 

stores have been reconfigured to use the A TM network. It has 80 times more bandwidth 

than before, and the data transmission has risen from 19.2 Kbps to T1 speed. 

Amcore realized that sending voice and data over separate networks was not 

economical. Managers realized they could save money if they changed to voice-over-IP 

implementation. Due to this change, they have saved over $70,000 a year (15, pg 1-2). 

2.2 ATM- Detailed Information about Characteristics and Function 

ATM (Asynchronous Transfer Mode) is a high-speed,' packet-switching network 

technology that uses short fixed-length packets called cells. Fixed-length cells reduce the 

delay and jitter for delay-sensitive services such as voice and video. These short cell 

lengths allow switches to know where (in the cell) to split the header and where to 

forward the cell. Also, the cell contains data that allows each switch or router to know 

the start and destination of each cell. 

ATM is designed for both LANs and W ANs and it supports data, voice, and video. 

A TM uses switches that establish a logical pathway from end to end. This pathway 

guarantees that each data or voice cell will be transmitted with a Quality of Service 

I 
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(QoS). In comparison, telephone switches dedicate circuits end to end, but ATM switch 

appropriate bandwidth whenever it is available. With ATM, data and voice packets can 

choose the conect path allowing them to anive at their destination quickly and reliably. 

ATM is also scalable and supports transmission speeds of 1.5, 25, 100, 155, 622, and 

2,488 Mbps. The subtopics 2.2.1 - 2.2.15 that follow discuss how ATM functions in 

further detail. 

2.21 ATM Signaling and Connection Establishment 

ATM routing protocols route connections based upon destination addresses, source 

addresses, traffic parameters, and QoS parameters requested by the source end-system. 

When an ATM device needs to establish a connection with another device on a network, 

such as a router or switch, it sends a signaling request packet to its directly connected 

ATM switch. This signaling request contains the ATM address of the desired ATM 

endpoint and the QoS parameters required to establish the connection. Refer to Figure 5 

to view a diagram that shows how routers and switches use ATM signaling to setup a 

connection. Basically, the switch segments the information into fixed-length cells 

(packets), transports it to its destination, and reassembles it at the destination. The 

signaling and connection process is explained below: 

1. The source end-system sends a c01mection-signaling request. 

2. The connection request is generated through the network. 

3. The switch segments the original data into smaller packets. 

4. The switch labels the packets with a sequence order and a destination 
address. 

5. The switch sends each individual packet on a network path to its 
destination. 
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6. The switch, router, or end-system reads the packet header when it is 
received. 

7. The destination either accepts or rejections the connection request. 

8. The data packets are reconstructed and missing packets are re-sent. 

Only the packets containing errors must re-send data and it not necessary to 

retransmit large amounts of data. This simplifies error recovery and accelerates 

communication. The small, 53-byte size of these packets also reduces the time required 

by each switch or router to receive, analyze, and retransmit them (13 , p 1-2). 

ATM 3Wi1Ct1 2 

Figure 2. This diagram shows how routers and switches use ATM signaling to setup 
a connection. 

2.2.2 Virtual Channel Connections and Virtual Paths 

A virtual channel connection is a series of virtual channel links between two 

ATM points. Virtual charmellinks transport ATM cells between their starting point and 

their ending point. At the starting switch, a virtual channel identifier (VCI) value is 

assigned. As the cell travels through the network, it stops at several devices and receives 

a VCl. This VCI either sends the cell to another location or tetminates its movement. 

VCC's are sometimes transported within virtual paths. A virtual path identifier 

(VPI) identifies its virtual path. Virtual paths provide bundle traffic (cells of traffic) 

directed in the same destination or requiring the same Quality of Service (QoS) in the 

5 
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network. Refer to Figure 3 for a visual topology of an ATM network containing switches 

• and routers . 

e dge devi c e 
'----.---' 

155 Mbps 

A Tt ... 1 s-.. ...... ·itc h es 

Figure 3. This diagram represents the ATM topology. 

2.2.3 ATM System Architecture 

A TM is a layered architecture that allows voice, data, and video to be mixed over 

• the same network. Three lower layers specifically implement the ATM features : the 

adaptation layer, ATM layer, and physical layer. The Adaptation layer ensures the 

Quality of Service characteristics and divides data into the 48-byte payloads that makes 

up the ATM cell. The ATM layer adds a 5-byte header to the data being sent and ensures 

that the cell is sent on the right connection. The Physical layer defines the electrical 

characteristics and network interfaces by putting either data or voice through the cabling. 
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2.2.4 Quality of Service (QoS) 

ATM is able to specify a Quality of Service to transmit voice and video smoothly 

over the network. There are five parts to QoS: Constant Bit Rate (CBR), Avai lable Bit 

Rate (ABR), Unspecified Bit Rate (UBR), and Realtime Variable Bit Rate (rt-VBR), and 

non-realtime variable bit rate (nrt-VBR). CBR guarantees bandwidth for voice and 

video. ABR adjusts bandwidth according to congestion levels for LAN traffic. UBR 

provides the best route between the two devices. Rt-VBR suppotis interactive multimedia 

that requires minimal delay, and nrt-VBR is used for bursty transaction traffic. Figure 4 

shows two switches: Switch a and Switch b. Switch a sends a message asking Switch b 

for a connection. Switch a gives its characteristics and QoS requirements to Switch b. 

Switch b checks to see if it can accommodate Switch a, and it checks whether the new 

connection will impact any other connections on Switch b. If Switch b has the correct 

resources, and if the new connection will not effect other connections, then, yes, Switch a 

can send its data or voice packets to Switch b (and vice versa). 

·- -- --- -------.,..-··· ------------
1 C.:!r• I h:1!.ie a oonru::ction 

I with th.:-se charaoteristics 

l '"~' ~S? b 

I 1)~"i; ) _____ ,, 
~~t\..-. 

\ 
...(------

3. 'fe:;, )•OLI C~ti\1 
M. I,.•OU (.;8r,, 

2. . \)Q \ h~·.t-e t\1~ rew~.r~~~ 
Vo.fllllhis o:mnection imp:~d 
s :-:i sling cCX~ns:::-lio n:s.? 

Figure 4. This diagram represents the QoS that occurs with an ATM architecture. 
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2.2.5 Comparing Networking Technologies 

ATM (Asynchronous Transfer Mode) contrasts with STM (Synchronous Transfer 

Mode) because it designates chanJlels throughout the network. STM divides network 

challJlels into frames (fixed time periods). STM assigns each network user a designated 

time slots within each frame. The time slots designated to each user occur at the same 

time in every frame; these time slots are synchronous. 

With STM, users can access the network challJlel only when a time slot that has 

been originally designated to them is available for use. For example, User A can send 

messages over the network challJlel only during the time slot(s) designated for User A. If 

User A is not ready to send traffic when the designated time slot occurs, the time slot is 

unused. If User A has a burst of traffic that exceeds the capacity of the designated time 

slots, additional slots cannot be used, even if the other time slots are inactive. Therefore, 

a long delay could occur before the burst of traffic. is sent over the STM network channel. 

With ATM, access to the network channel is 'more flexible. Any user needing the 

network channel can use it whenever it is available. In contrast to STM, ATM does not 

force a fixed pattern on the way users are given access to the network challJlel. A TM is 

known for providing bandwidth on demand, because the user does not need to wait for 

their designated channel to be open for use. 

In other packet-handling technologies, such as High-Level Data Link Control 

(HDLC), any user can gain access to the network channel. However, a user sending long 

message can prevent others from gaining challJlel access until the entire message has 

been passed through the channel. With ATM, every message is divided into small, fixed-

length cells. Thus, no single user can monopolize the network channel. 
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