21 October 2002
                                                                       TSEC PE 5: ATM Component Configuration


FA24 Telecom Systems Engineer Course

Practical Exercise 5: ATM Component Configuration
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OBJECTIVE

The objective of this lab is to gain an understanding of basic ATM routing (Layer 2) configurations within a network that supports IP traffic.  Students will install and configure a basic ATM backbone network IAW the provided diagram.  Knowledge of basic router configuration commands is a prerequisite for this lab.

INTRODUCTION

Asynchronous Transfer Mode (ATM) was developed in 1988 as a cell-based protocol that exists at the physical layer, of the OSI, and resides in the hardware of a device.  ATM is also a set of international interface and signaling standards defined by the International Telecommunications Union – Telecommunications (ITU-T) Standards Sector.  ATM grew out of the need for a worldwide standard that would provide transparent information transfer, without concern for the type of "end-system" or the actual information being transferred.  New technologies such as video conferencing, multimedia, remote education programs, medical imaging, video-on-demand and real-time business activities demand more bandwidth at faster times across networks.  Current legacy systems use separate networks to transmit voice, video and data traffic across military communication networks.  These traffic types have different characteristics.  Data traffic is "bursty" in nature; therefore this traffic type may be dormant for extended periods and then suddenly have the need to transmit large quantities of information very quickly.  Voice and video communications, in contrast, transmit data in a steady stream but are very sensitive to latency and to the order in which the information arrives.  ATM was designed, from inception, to accommodate the simultaneous transmission of integrated data, voice and video.  ATM is ideal for the cost-effective transfer of high-speed voice, video, and data on public and private networks. 

ATM Network Structure

The ATM network structure is based on the concept of end-point devices such as ATM attached routers, servers, and workstations, passing data between themselves via intermediate switches.  Three primary types of interfaces are defined in ATM: 
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· User-to-Network Interface (UNI) 

· Network-to-Network Interface (NNI)

· Broadband Inter Carrier Interface (B-ICI)

Figure 1 shows two of the types of interfaces.  The UNI is the connection to the network switch from an end-point device (phone, PBX, workstation, router, etc.) within the network.  This is true for a public or private ATM network.  The NNI is the interface between ATM switches inside of the network, which is also true for a public or private ATM network.  The B-ICI is the interface between two different ATM networks; such as a connection between a deployed US Corps and a non-NATO Coalition member.

Two connection types are defined in ATM: Permanent Virtual Circuits (PVC), and Switched Virtual Circuits (SVC).  PVCs must be pre-established and configured manually.  SVCs, however, use signaling information within each ATM cell, allowing connections to be set up on demand by switches thus enabling high traffic volumes to be transmitted over the network with little intervention on the part of the network manager.  

With PVCs, every time there is a new ATM connection, a network technician is required to reconfigure it, which requires a great deal of time and management.  PVCs may be grouped into Virtual Paths and identified by a Virtual Path identifier (VPI).  In contrast, SVCs are set up and taken down automatically.  SVCs also provide a dynamic rebuilding function that finds the path with the least amount of traffic, so the network load-balances itself.  This means that the edge devices must communicate with the switches, and the switches must communicate with each other, thus requiring a protocol (i.e. UNI 3.0 Q.93b or UNI 3.1 Q.92931).  SVCs ensure the quality needed to run multimedia applications over networks by featuring a separate connection between each pair of users and each application.  ATM users with a limited number of devices on the network may be adequately served by PVC connections.  Contrary, having explosive growth of the Internet and convergence in the telecommunications industry has increased the demand for easier-to-deploy SVCs.

ATM in the DISN Architecture
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Paraphrased from the DISN Architecture document (Sec6.3.2):
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One ATM switch being evaluated as a candidate for the WIN-T tactical infrastructure is the Cisco LightStream 1010.
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Cisco LightStream 1010 ATM Switch (from Cisco’s web site):

APPARATUS

· Cisco LightStream 1010 ATM Switch 
· Cisco 7505 Router

· Cisco 7206 Router

· Ethernet Hubs (2 ea.)

· PC Workstations (4 ea.)

· Laptop computer (1 ea.)

· Necessary networking cables (Fiber Optic & Ethernet cables)

PROCEDURES
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Use the provided network diagram to setup and configure the ATM-backbone network.  Verify the network layout and assemble according to given specifications.  You will also use the configuration commands / techniques that were introduced in previous labs and apply them to configure this network.  The actual step-by-step commands for configuring the routers will not be listed in the procedures, except where new materials are introduced. 


The 7505 multiprotocol router will be primarily used to provide gateway connectivity to the WAN and to the Internet.  This high-density router will also provide connectivity to a neighboring LAN via a multipoint sub-interface (as shown in the network diagram).  In order to enable these services you must:

· Configure the main ATM interface, including signaling and management PVC statements.

· Configure the multipoint ATM sub-interface with a point-to-point IP address.

· Configure the routing protocol and map-lists.

Step 1: Configure the main ATM interface, including signaling and management PVC statements (The router Password is: training)

The Cisco 7505 high-density router is capable of transferring a million packets per second.  Its main ATM interface port (in use) will physically connect to the ATM switch via fiber connection.  To determine where the physical connection is or will go, use the following ATM naming convention:

· Physical card number

· Physical sub-card number

· Physical port number

· VP-tunnel number

Examples:
2/1 – atm interface on card 2, port 1

3/0/1 – atm interface on card 3, sub-card 0, port 1



1/1/0.2 – logical port on card1, sub-card 1, port 0 with VPT # 2

a.
Enable the main ATM interface.  SVC operation only requires the interface to be up and the link to the ATM switch to be operational.  Use the interface on ATM card 1 port 0. Set the atm uni-version to 3.1. Set the management interval between keepalives to 30 seconds.

b.
Configure PVC statements.  For this router, you will configure two PVCs: one for signaling to support SVCs and another for auto-configuration (management).  Use the reserved VCI numbers for qsaal and ilmi (as specified by the ITU-T Forum). Use the following commands from the privileged EXEC mode to set up the main ATM interface:

	Prompt
	Command

	(config)#
	interface ATM 1/0

	(config-if)#
	atm pvc [vpi vci] ilmi

	(config-if)#
	atm pvc [vpi vci] qsaal

	(config-if)#
	atm arp-server nsap [address]

	(config-if)#
	atm esi-address [address] 

	(config-if)#
	no shutdown

	(config-if)#
	exit


The Address Resolution Protocol (ARP) is used to dynamically discover the low-level physical network hardware address that corresponds to the higher-level protocol address for a given client. ARP is limited to physical network systems that support broadcast packets that can be heard by all hosts on the network.  When using SVCs in an RFC 1577 environment, an ARP-server is used to resolve the network-layer to the ATM addresses. For this lab, the Cisco 7505 will be used as a client.  However, if this device was specified as being the server, the command atm arp-server self (without the nsap address) would be applied.

Use the atm arp-server nsap 47.000580000700000000085A00.002048068325.00 to specify the Cisco 7505 as a client.  
The End system identifier (esi) is a six-byte number representing an OSI system on which applications run.  An end system has full seven-layer OSI functionality, basically equivalent to an Internet host or a LAN user node (use 000000750501.00 for the esi-address).

The following commands are not ATM specific so they will not be explained here.  However, if any explanations are needed, ask the instructor.

	Prompt
	Command

	(config-if)#
	description -------To ATM Switch

	(config-if)#
	no ip address

	(config-if)#
	ip pim dense-mode

	(config-if)#
	no ip directed-broadcast

	(config-if)#
	ip rsvp bandwidth 128 64

	(config-if)#
	ip ospf priority 110

	(config-if)#
	load-interval 60

	(config-if)#
	map-group ip-to-atm


Step 2: Enable the sub ATM interface. 

A sub-interface allows multiple virtual interfaces to be assigned per ATM interface, each with its own address, routing protocols, and access lists.  Configuring sub interfaces permits several logical networks or subnets to connect to one ATM physical interface.

Example:
interface atm 2/0.4 multipoint



Ip address ip-address subnet-mask-address

Create a sub-interface on ATM card 1 port 0 with VPT# 1.  For this interface, you will configure an IP for a point-to-point connection to the Cisco 7206 router.  Use the given IP number and subnet mask to map this interface correctly.  Use the following commands from the privileged EXEC mode to set up the main ATM interface:

	Prompt
	Command

	(config)#
	interface ATM 1/0.1 multipoint

	(config-subif)#
	ip address [given below] {p2p subnet mask}

	(config-subif)#
	atm esi-address [esi-address] 

	(config-subif)#
	no shutdown

	(config-subif)#
	exit


Use 199.57.7.14 as the Internet Protocol address.

Use 000000750599.00 for the esi-address.

The following commands are not ATM specific so they will not be explained here.  However, if any explanations are needed about them, ask the instructor.

	Prompt
	Command

	(config-subif)#
	no ip directed-broadcast

	(config-subif)#
	ip pim dense-mode

	(config-subif)#
	ip ospf priority 110

	(config-subif)#
	map-group training


Step 3:  Configure the proper Ethernet port for LAN clients IAW the network diagram.  Use “ip pim dense-mode” and “load-interval 30” on the interface.

Step 4: Enable the routing protocol. 


a.
Enable the routing protocol. Once PVCs are created, you must enable the IP network protocol to tell the router where to forward packets that are received.  Although this command is not ATM-specific, to define a routing protocol, from the global configuration prompt, use the router protocol configuration command along with the network and neighbor statements (if needed). To remove a routing protocol, use the no form of this command.  Use the Open Shortest Path First (OSPF) routing protocol.

	Prompt
	Command

	(config)#
	router [protocol] {name} 

	(config-router)#
	network [ip address | subnet] area [ip address]

	(config-router)#
	neighbor [ip address] priority [1-999] poll-interval [1-10]


Name the interface router ospf 1 and add all network statements along with area 199.57.3.36.  Make sure to add neighbor statements with defined priority and poll-intervals.  Use 199.57.7.13 as a neighbor with a priority-rate of 100 and having an interval of 10.

b. Create the map-list and access-list statements.  Define the map-list and access-list tables for proper usage of the interface by using map-list and extended access-list statements.  The following commands are not ATM-specific and some may be already in place.  

NOTE: Do not change any map-list or access-list statements if they are already present in configuration.  Do not forget to put in “broadcast” command at the end of your ip / atm-nsap address statement in your map-list!
	Prompt
	Command

	(config)#
	map-list [training] and [ip-to-atm] NOTE: These are two separate lists

	(config-map-list)#
	ip [ip address] atm-nsap [nsap address.esi(of 7206)] 


[Q1, 2 points] Verify the interface configurations using the show interface atm command.  Take screen shots of the results.  Save as a separate file on floppy and include in your lab report.


The Cisco 7206 multiprotocol router will be used to provide gateway connectivity to the WAN and to the Internet.  This high-density router will also provide connectivity to its neighboring LAN (the Cisco 7505 router) via a multipoint sub-interface, as shown in diagram.  Setup is very similar to that of the Cisco 7505 router. Therefore, detailed configuration steps will not be listed, however, detailed steps are shown in the previous section (Configure the 7505 router).  In order to properly configure the Cisco 7206 router, you must enable the following services:

· Configure the main ATM interface, including signaling and management PVC statements.

· Configure the multipoint ATM sub-interface with a P2P IP address.

· Configure the routing protocol and map-lists.

Step 1: Configure the main ATM interface, including signaling and management PVC statements  (The router Password is: training)

The Cisco 7206 high-density router is capable of transferring three hundred thousand packets per second.  Its main ATM interface port will physically connect to the ATM switch via fiber connection. Determine where the physical connection is or will go and use the ATM naming convention.

To determine where the physical connection is or will go, use the following ATM naming convention:

· Physical card number

· Physical sub-card number

· Physical port number

· VP-tunnel number

Examples:
2/1 – atm interface on card 2, port 1

3/0/1 – atm interface on card 3, sub-card 0, port 1



1/1/0.2 – logical port on card1, sub-card 1, port 0 with VPT # 2

a.
Enable the main ATM interface.  PVC operation only requires the interface to be up and the link to the ATM switch to be operational.  Use the interface on ATM card 1 port 0. Set the atm uni-version to 3.1. Set the interval between keepalives to 30 seconds.  [Note: You will configure the 199.573.41 PTP connection between this router and the fixed node router on the main interface atm 1/0.]
b.
Configure PVC statements.  For the 7206 router, you will also configure two PVCs: one for signaling to support SVCs and another for auto-configuration (management).  Use the reserved VCI numbers for qsaal and ilmi (as specified by the ITU-T Forum). Use the commands from the privileged EXEC mode to set up the main ATM interface.

	Prompt
	Command

	(config)#
	interface ATM 1/0

	(config-if)#
	atm pvc [vpi vci] ilmi

	(config-if)#
	atm pvc [vpi vci] qsaal

	(config-if)#
	atm arp-server nsap [address]

	(config-if)#
	atm esi-address [address] 

	(config-if)#
	no shutdown

	(config-if)#
	exit


The arp-server nsap address is 47.000580000700000000085A00.002048068325.00, and the esi-address is 123456789012.34.

The following commands are not ATM-specific and were previously mentioned, so they will not be explained in detail.  However, if any explanations are needed, ask the instructor.

	Prompt
	Command

	(config-if)#
	description ---- To ATM Switch ----

	(config-if)#
	ip address [ip address subnet mask]

	(config-if)#
	ip pim dense-mode

	(config-if)#
	no ip directed-broadcast (will not show in config run)

	(config-if)#
	ip rsvp bandwidth 128 64

	(config-if)#
	ip ospf priority 110

	(config-if)#
	load-interval 60

	(config-if)#
	map-group ip-to-atm


Step 2: Enable the sub ATM interface. 

Create a sub-interface on ATM card 1 port 0 with VPT# 3.  For this interface, you will configure the given IP address for a point-to-point connection to the Cisco 7505 router.  Use the commands from the privileged EXEC mode to set up the main ATM interface.

	Prompt
	Command

	(config)#
	interface ATM 1/0.3 multipoint

	(config-subif)#
	ip address [given below] {p2p subnet mask}

	(config-subif)#
	atm esi-address [esi-address] 

	(config-subif)#
	no shutdown

	(config-subif)#
	exit


Use 000000720699.00 for the esi-address and 199.57.7.13 for the IP address with a P2P subnet mask for a connection to the Cisco 7505 router.

	Prompt
	Command

	(config-subif)#
	no ip directed-broadcast(will not show in config run)

	(config-subif)#
	ip pim dense-mode

	(config-subif)#
	ip ospf priority 110

	(config-subif)#
	map-group training


Step 3:  Configure the proper Ethernet port for LAN clients IAW the network diagram.  Use “ip pim dense-mode” and “load-interval 30” on the interface.

Step 4: Enable the routing protocol. 

a.
Enable the routing protocol. Enable the IP network protocol to tell the router where to forward packets that are received.  Name the interface router ospf 1 and add all associated network statements along with area 199.57.3.36.  Use 199.57.7.14 and 199.57.3.42 as a neighbor with a priority-rate of 100 and 110 respectively, each having an interval of 10.


b.
Create the map-list and access-list statements.  Define and or verify the map-list and access-list tables for proper usage of the interfaces by using map-list and extended access-list statements.  NOTE: Use the same format as used for the Cisco 7505 router.

[Q2, 2 points] Verify the interface configurations using the show interface atm 1/0 command.  Take screen shots of the results.  Save as a separate file on floppy and include in your lab report.


The LightStream 1010 ATM switch is equipped with many auto configuration parameters that are already enabled.  The result of this auto-configuration is that all switches in a network, which are auto-configured, will form one peer group.  Auto-configuration is disabled when the interface type is IISP and/or when ILMI is disabled.

Ensure that ILMI is established on your ATM-enabled routers by having their signaling PVCs, ESI number and ARP commands in place.  IISP may not be suitable for large ATM environments, because of the administrative requirements associated with PVCs, therefore ILMI is turned on and we will use PNNI (Cisco’s PNNI code encompasses IISP as a “static route”) for lab purposes.  Your task is to use the proper configuration commands to enable SVC network connectivity between two switches.  Given that proper configurations are enabled, SVCs should work without any exhaustive manual intervention.  

In order to enable SVC services in the switch, you must:

· Define the switch’s ATM address and routing protocol.

· Use the network diagram to determine which ATM interface the appropriate SVC commands should be applied to, then configure the interface(s).  

· Physically connect to another ATM switch. (See instructor before completing this step).

Step 1: Define ATM Address and Routing Protocol  (Password: Enable)

The Cisco LS1010 ATM switch comes with an auto-configured twenty-byte ATM address.  This address can be changed accordingly to fit into any specific network architecture by using the atm address command.  Private Network-Network Interface (PNNI) uses the auto-configured address to construct a PNNI topology.  ILMI uses the first thirteen bytes of this address as the switch prefix that it registers with end systems.  


a.
Define ATM Address.  Use the following command from the privileged EXEC mode to define the ATM NSAP address.
	Prompt
	Command

	LS1010(config)#
	atm address [nsap address]


Where 47.0005.8000.0700.0000.0008.2022.0030.1936.1901.00 is the LS1010’s ATM address.

[Q3, 2 points] Verify the interface configurations using the show atm address command.  Take screen shots of the results.  Save as separate files to floppy and include these screen shots in your lab report.


b.
Define ATM routing protocol.  Use the given commands from the privileged EXEC mode to define the ATM routing protocol.
	Prompt
	Command

	LS1010(config)#
	atm router pnni

	LS1010(config-atm-router)#
	no aesa embedded-number left-justified

	LS1010(config-atm-router)#
	node 1 level 80 lowest


PNNI performs call setups (signaling) within the ATM network and is capable of routing packets around failed links dynamically.  PNNI follows addressing hierarchy through node (switch) to peer group identification based on OSPF.

The no aesa embedded-number command tells you that there is no specific ATM End System Address associated, therefore, find all peers using the first 7-bytes of their NSAP address. The node 1 level 80 lowest command describes the switch’s index number (1) and lowest level peer group ID.

Step 2: Configure ATM Interfaces 

Check the physical connection from both routers to the LS1010 switch.  From the switch console, go to the proper interface (as shown in the network diagram) and enable them.  Both router interfaces need like commands, for they will function the same way.


a.
Connection to the Cisco 7505 uses a fiber cable to the interface on ATM card 0, sub-card 0 and port 0.   On the interface, no IP address is needed and no address will be broadcast.  The ILMI-keepalive option is not needed here.

Use the following commands to enable the ATM switch interface:

	Prompt
	Command

	(config)#
	interface ATM [x/y/z]

	(config-if)#
	atm svcc vpi max [xyz]

	(config-if)#
	atm svcc vci min [xyz]


The switched virtual channel connection (SVCC) is established and taken down dynamically through control signaling.  The actual VCC is where switching is performed on the VPI/VCI fields of each cell.  You must specify the values. Use 13 as the maximum VPI number and 128 as the minimum VCI number.


b.
Connection to the Cisco 7206 uses a fiber cable to the interface on ATM card 0, sub-card 0 and port 3.   On the interface, no IP address is needed and no address will be broadcast. The ILMI-keepalive option is not needed here.

As stated earlier, both ATM-enabled routers function the same way.  Therefore, use the same above commands to enable the Cisco 7206-to-ATM switch interface.

Step 3: Connect to Other ATM Switch 

Place the provided T1 cable in the interface on ATM card 1, sub-card 0 and port 0.   On this interface, no IP address is needed and no address will be broadcast.  The ATM ILMI-keepalive option is not needed here either, however, place a load-interval of 60 on the interface.  Use the same values of VPI/VCI as you did for the router interfaces.  Set the framing to esfadm.  Where, esfadm is Extended Superframe Format Asynchronous Disconnected Mode, which describes the type of framing.

[Q4-Q6]  Save results on disk as separate files and include in your lab report.
[Q4, 2 points]  Verify the PNNI connections using the show atm pnni neighbor command.  Take a screen shot of the results of this command and include it in your lab report.  

[Q5, 2 points] To verify ILMI is up and running, use the show atm ilmi-status command.  Take a screen shot of the results of this command and include it in your lab report.

[Q6, 2 points] Verify that the two ATM switches are passing traffic by using the show atm route command (look for PNNI routes).  Take a screen shot of the results of this command and include it in your lab report.

NOTE: Group report for questions 1-6.  Submit all other questions as an individual report.


[Q7, 5 points]  In an ATM transmission, we have a steady stream of bits and unlike other Asynchronous protocols, there are no start/stop bits. How is it possible to determine where each cell begins and ends?

[Q8, 7 points]  Match the service classes with the applications. Use the most appropriate service class.  If there could be two service classes that are possible or likely, please provide an explanation.

	
	UBR
	ABR
	nrt-VBR
	rt-VBR
	CBR

	Telephone conversation
	
	
	
	
	

	Hi quality video conference
	
	
	
	
	

	Frame Relay to Frame Relay connection over ATM network
	
	
	
	
	

	Video mail
	
	
	
	
	

	Video on Demand
	
	
	
	
	

	LAN router to LAN router
	
	
	
	
	

	High-resolution, full-color map FAX
	
	
	
	
	


[Q9, 25 points] In ATM, cells carry routing information in the VCI and VPI fields.  These fields have only local significance and are overwritten as cells are switched.  Within the switches, the VCI/VPIs are checked against a routing table to determine the cell’s output port.  Use the diagram below to manually set up and revise some of the port-routing tables in the three-switch ATM network.  Use the following assumptions:

· VCI numbers 0, 1, 2, 3, and 4 are reserved for signaling and management

· When a port must assign a VCI, it will use the smallest available number

· The trunks between the switches are fixed

· Note that a virtual circuit has been previously connected between 6372 and 5721 and the routing tables have been updated

Fill in the port tables as the following virtual circuits are made and dropped in this order:

Connect
6372 to 5721

Connect
2178 to 7721

Connect
3332 to 3721

Connect
9981 to 2233

Connect
6111 to 1234

Drop
9981 to 2233

Connect
8887 to 4441

Connect
2381 to 7143

Complete the tables showing the final state of the port tables after all of these events.  When a connection is dropped, show this by drawing a single line through the appropriate entries in the tables.  The first connection is given as an example.  

NOTE:  In order to concentrate on the steps, you will simplify the problem by only using one or two digit VCIs (the VPIs are similar and will not be shown) to route and switch cells.  Also, the source and destination unique addresses have been reduced to four digits.



[Q10, 25 points]  The information necessary for the function of an ATM network is carried in the cell header.  Since there are only 5 bytes, or 40 bits, in the header, the developers of ATM needed to provide a lot of information in a very compact form.  Most of the header is routing information, carried in VPI and VCI fields, but other information is carried by single bits.

Decode the headers of the 12 cells shown in the table and answer the following questions.  Assume that these cells are found on the UNI that connects your ATM terminal to the network.  Assume that the HEC field for each cell is correct.

	
	Cell UNI Header

	Cell Name
	Byte 1
	Byte 2
	Byte 3
	Byte 4
	Byte 5

	Cell 1
	00000101
	00000000
	00001100
	00001111
	HEC

	Cell 2
	00000000
	00000000
	00000000
	01010010
	HEC

	Cell 3
	00000000
	00000000
	00000001
	00000000
	HEC

	Cell 4
	00000010
	00100000
	00010101
	10010100
	HEC

	Cell 5
	00000100
	00110000
	00001101
	11100000
	HEC

	Cell 6
	00001111
	11110000
	00001101
	11101010
	HEC

	Cell 7
	00000010
	01001111
	11111111
	11110010
	HEC

	Cell 8
	11110000
	11110000
	00000100
	10010001
	HEC

	Cell 9
	00000100
	00110000
	00001101
	11101100
	HEC

	Cell 10
	11001100
	11000000
	00000011
	00000110
	HEC

	Cell 11
	00000011
	10000000
	00000000
	01110100
	HEC

	Cell 12
	00000010
	11010000
	00000111
	10110011
	HEC



a.
Which cell has the highest VCI?

b.
Which cell has the highest VPI?

c.
Which cells have the same VCI?


d.
Which cells have the same VPI? 

e.
Which cells have an unusual GFC? 

f.
Which cells are “user” cells? 

g.
Which cells are “network” cells? 

h.
Which cells have experienced congestion? 

I.
Which cells are “low priority” cells? 

j.
Which cell is a “resource management” cell? 

k.
Which cell can be used for measuring end-to-end performance? 

l.
Which cell has a “reserved” designation? 

m.
Which cells will follow exactly the same physical route through an ATM network? 
[Q11, 5 points]  Draw the UNI and NNI interfaces on the following diagram.


[Q12, 20 points]  The ATM Forum supports four NNI signaling specifications.  Describe the two most common specifications.  What standard/rfc defines each?  What are the advantages and disadvantages of each?  How does each perform routing?
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The mid-term (2001-2005) target DISN architecture includes an ATM backbone for the fixed environment. Figure 2 depicts the movement of ATM technology into the deployed environment in the midterm. The goal is to field prototype deployable integrated switch / multiplexer communications vans that use ATM technology. These prototypes would be installed at deployed JTF and Service component headquarters. They will be operated and maintained by the Services. The prototypes would be connected to legacy systems in the deployed infrastructure, and interconnected with each other. They will perform not only tandem functions, but can also provide local service to the headquarters they support. The following new services/capabilities should be available:


Intelligent directory service


Multi-level security


Distributed interactive simulation


Operational configurations and implementations of commercial SATCOM networks for fixed and mobile services


Multi-peer/multi-cast service


Integrated Management hierarchy in place with an initial capability that includes automated provisioning and bandwidth management


Personal Communications Services/Universal Personal Telecommunications (PCS/UPT)


The far-term architecture (2006-2010) will be dominated by BISDN services in the fixed network segment (see Figure 3) and an ATM capability for the deployed network segment.  





Figure 2: Mid-Term Architecture, ATM migration to deployed Assets





Figure 3: Far-Term Architecture, ATM migration to deployed Assets Complete





The LightStream 1010 uses a five-slot, modular chassis featuring the option of dual, fault-tolerant, load-sharing power supplies. The central slot in the LightStream 1010 is dedicated to a single, field-replaceable ATM switch processor module that supports the 5-Gbps shared-memory, fully nonblocking switch fabric with two field- upgradeable feature cards, and the high-performance RISC processor that provides the routing intelligence for this architecture.


The LightStream 1010 offers the sophistication and depth of functionality required for true ATM production deployment. Advanced traffic management mechanisms allow for the support of bursty, client/server traffic, while also delivering the QoS guarantees required for voice and video applications. The unique intelligent packet handling mechanisms of the LightStream switch family allow the switches to discard entire packets (early packet discard) or the remaining cells of a packet that has experienced loss (partial or tail packet discard), or to merge packets from different incoming connections onto the same outgoing connection (virtual circuit [VC] merge), increasing the effective goodput and scalability. The LightStream switch family supports all the ATM Forum-defined traffic classes, plus the first of many unique traffic classes:


Constant bit rate (CBR) 


Real-time variable bit rate (RT-VBR) 


Non-real time variable bit rate (NRT-VBR) 


Available bit rate (ABR) + minimum cell rate (MCR) 


Unspecified bit rate (UBR) + MCR 


Unspecified bit rate (UBR) 





Getting Started








Configure Cisco 7505 Router (ATM / OC-3 Interface)





Configure Cisco 7206 Router (ATM / OC-3 Interface)





Configure Cisco LightStream 1010 ATM Switch





Discussion 
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