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Asynchronous
Transfer Mode (ATM),

long touted as the technology of the future,
is implemented in the local area network (LAN)
and wide area network (WAN) today.

A major advantage of ATM is that it is the first
technology that can deliver different types of
traffic — such as voice, video and data — over

a single digital transport mechanism.
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As a result of its architecture, ATM can
also handle scalable amounts of bandwidth
from 25 Mbps to 10 Gbps. ATM is
designed to support multimedia applications
and network growth for years to come.
Within the last few years, interest in ATM
has grown rapidly in enterprises, and
many have deployed production-based
ATM networks in the LAN campus and
in the WAN.

Companies are driven to understand ATM
technology and how it can contribute to

their business growth. While initial

LA

deploytent een ideal in
opening bandwidth in legacy routed
backbones, the full capability of ATM

is just beginning to be unleashed.

The convergence of voice, video,

and data is becoming a reality and both
telecommunications and data networking
vendors are racing towards an

unified solution.

Technologically, ATM has already
achieved worldwide acceptance with
support from well- established standards
bodies such as the International
Telecommunications Union (ITU),
Internet Engineering Task Force (IETF),
and the ATM Forum. In campus and
WAN environments, ATM speeds already
match and map well into Synchronous
Optical NETwork (SONET) and
Synchronous Digital Hierarchy (SDH)
rates used by many global public carrier
networks. ATM alone is capable of
seamlessly integrating multimedia
applications on LAN and WAN

enviro ts under a single protocol.
This saves overhea rocessing time,
which results in superior end-to-

performance.

Since ATM is connection-oriented, it can
easily offer end to end Quality of Service
(QoS). Because ATM was designed to
handle voice, video, and data traffic, it has
a rich suite of traffic management and
QoS capabilities that are defined in many
standards. ATM’s congestion management,
traffic engineering, and bandwidth control
functions are advanced compared to any
other technology. Unlike data packets,
which can vary in size and add unpredictable
latency to propagation time, ATM cell size
is fixed at 53 bytes. The fixed length not
only minimizes delay for time-sensitive
applications such as voice and video, it
also adds fixed latency time as cells enter

and exit network switches.

ATM technology spans beyond the
enterprise. It offers significant advantages
to many segments of our global society
including consumers, public and
commercial markets. Providing faster
networks with the ability to integrate
voice, video, and data will bring
communications across the world into the
next millennium. For example, physicians
and health care professionals are already
using ATM for tele-medicine and for
transferring medical imaging data in just
seconds. Consumers can benefit from
ATM via home shopping with on-line
multimedia databases and catalogs,
telecommuting, and video/interactive
multimedia entertainment. In the public-
service broadcast marketplace, ATM is

used for distance learning, infotainment,

distributed data access, electroni
publishing, graphic-intensive engineeri
collaborative groupware computing,
terminal-to-mainframe computing, video-
conferencing, inventory-control systems,
remote database access, electronic funds

transfer, and financial modeling.
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is still seen as a futuristic technology
by many. However, thousands of companies
have already deployed it. Understanding
the basic terms and the latest development
within the standards committees will help
managers make better-informed decisions
when network planning is being done.
The decisions made today will influence
the future productivity and competitiveness

of a business.

The purpose of this paper is to help
managers understand ATM networking
by presenting summaries in the following

categories:
¢ LAN Emulation (LANE)
¢ Future Direction of LANE

¢ Private Network to Network Interface
(PNNI)

e Multi-Protocol Over ATM (MPOA)

¢ ATM Forum Technical Committee
Update

It should be understood that the following
discussions about LANE, PNNI, and
MPOA are meant to provide the reader
with a description of the technology.

The specifications and any updates to the
technology are available on ATM Forum’s

web site at http://www.atmforum.com.
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LAN Emulation

ATM can be implemented in data networks
in several ways, which are more or less
dependent on what internetworking
protocols/applications are being used.
These methods are Native ATM
Application Programming Interface (API),
Classical Internet Protocol IP and Address
Resolution Protocol (ARP) over ATM
(RFC 1577), RFC 1483 Multi-protocol
Encapsulation over ATM Adaptation
Layer (AAL)5, and ATM Forum LAN
Emulation (LANE).

Native ATM APIs are used for desktop
applications written specifically for ATM,
however, few applications support native
ATM APIs. Classical IP is used in IP
environments, but is not widely deployed.
RFC 1483 is a specification for encapsula-
tion, however it allows standards based
Permanent Virtual Circuits (PVCs) to be
built. Since PVC technology requires
manual route mapping, it has not taken
off on a large scale. LANE uses Switched
Virtual Circuits (SVCs) that dynamically
set up and tear down circuits. It scales well
and is independent of Layer 2 and Layer 3
protocols, and therefore, it is ideal for
large Layer 2 and Layer 3 multi-protocol
networks. As a result, most enterprise
ATM networks run LANE today.
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LANE is an ATM Forum specification
defined in May, 1995. It includes a
description of the interactions between
LANE clients and LANE services. The
specification also defines the operation of
end-systems that are directly attached to
ATM, as well as devices that are LAN
attached via a LAN-ATM switch.

LANE allows existing applications and
protocols to operate unchanged over ATM
backbones. It operates at Layer 2 of the
Open Systems Interconnection (OSI)
model with Layer 3 extension such as
MPOA . Because LANE transparently
carries protocols over an ATM backbone,
it can be easily deployed without making
forklift changes to the applications or
networking infrastructure. Figure 1 shows
how LAN and ATM hosts can communicate

seamlessly over an ATM network.



Figure 2: LAN Emulation model
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Traditional data networks such as Ethernet
and Token Ring are connectionless, while
ATM is connection oriented. The goal of
LANE is to emulate the connectionless
environment. LANE is a set of software
functions that manages calls and provides
emulated services similar to the broadcast
operations of conventional LAN technologies.
With LANE, LAN attached devices can
communicate with each other or with
hosts attached to an ATM port. LANE
allows Ethernet, Token Ring, and ATM
end stations to communicate over a LANE

ATM backbone.

Basic Components of LANE

LANE consists of several functional entities:
e Emulated LAN (ELAN)

¢ LAN Emulation Server (LES)

¢ LAN Emulation Client (LEC)

* LAN Emulation Configuration Server
(LECS)

¢ Broadcast and Unknown Server (BUS)

LANE Services
LECS
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BUS
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The ELAN is a virtual LAN that the ATM
backbone emulates and it can be either
Ethernet or Token Ring. An ELAN is
defined as a logical grouping of devices
into a common user group that is able to
exchange similar types of data frames
within the same broadcast domain. Many
ELANSs may exist concurrently in the
same ATM physical network, but they
cannot communicate directly — an ATM
routing or bridging device is required.
ELANsS provide some of the same functions
as a typical LAN segment and thus
emulate this segment by using the services
provided by the other entities — LES,
LEC, LECS, and BUS.

Each ELAN is composed of a group of
LAN Emulation Clients (LECs): a LES,
aBUS, and a LECS. LEC:s are logical
bridges/routers acting as a proxy for LAN
end-systems or for ATM direct-attached
end-stations. The LES is typically
implemented with the BUS. The LECS

may reside on the same or separate entity.
Figure 2 presents a LANE model.

The LEC emulates an ATM client for
LAN-attached hosts. The LEC can be
Ethernet or Token Ring based and it
communicates with other LECs directly
or via a router. Each LEC has to join the
ELAN first and the joining process
involves the services of BUS, LES and LECS.
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The LES provides address resolution
services and helps a joining LEC in setting
up a connection to the destination LEC.
In the process of joining an ELAN,

a LEC sends a LAN Emulation Address
Resolution Protocol (LE-ARP) for the
destination and the LES returns the ATM
address of the destination LEC. After

the destination LEC’s ATM address is
received, the source LEC establishes a
direct path. After the connection is
complete between the two LECs, the

LES is no longer involved.

In order to find the LES, a LEC can be
configured with the LES address, or it can
just go to a well-known standard LAN
Emulation Configuration Server (LECS)
address. A LEC can also obtain configuration
information via Integrated Local
Management Interface ILMI) () over an
User-Network Interface (UNI)-Network-
Node Interface (NNI) connection.

The BUS (Broadcast and Unknown Server)
is used when a broadcast, multicast, or a
packet with an unknown address needs to
be sent by a LEC. The BUS emulates the
connectionless, broadcast environment of
a LAN. For example, just as a broadcast
packet is flooded in an Ethernet or

Token Ring network, the BUS receives
broadcasts from LECs and floods the
broadcast packet to all other members

in an ELAN.



ow LANE Operates
LANE is based on the client/server
model. A LECS provides the configuration
information for a joining LEC, including
the address of the LES to use for the
assignment of ELAN membership. The
LES provides the address resolution and
mapping functions since Media Access
Control (MAC) addresses are six bytes and
the ATM addresses are twenty bytes. The
BUS provides a mechanism for specialized
broadcasting via point-to-multipoint

connections to all stations in the ELAN.

The LANE specification defines ELANSs
as operating in a switched virtual circuit
(SVC) environment. However, an ELAN
can also be based on permanent virtual
circuits (PVCs) or a combination of both
SVCs and PVCs. The specification defines
operation for 802.3 and 802.5 frames

and supports operation of transparent
and source route bridging. The frame
encapsulation format for LANE is similar
to VC-based multiplexing as defined in
the Internet Engineering Task Force’s
(IETF’s) RFC 1483. The difference is that
in LANE the first two bytes of the header
define membership in the ELAN by using
aLECID.

Figure 3 depicts LANE functionality.

Figure 3: Model of LAN Emulation
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Several steps are required for a station to
communicate with another station using
LANE. These steps have been outlined

as follows:

Initialization — The LEC needs to

get the ATM address of the LECS and
establish a connection to it. This is done
by using the well-known LECS address
defined by the ATM Forum or via ILML.
To communicate with the LECS, the LEC
establishes a Configuration Direct virtual
channel connection (VCC) to the LECS.
The LECS returns the address of the LES.
The VCC to the LECS is torn down once

registration has occurred.

Registration — This is the mechanism
whereby the LEC provides address
information to the LES, such as the MAC
addresses that it is a proxy for or the route
descriptors for source routing. A pair of
connections between the LEC and LES,
known as the Control Direct and Control
Distribute VCCs, are responsible for this

part of the process.

Address Resolution — This is the means
by which a LEC learns of the destination
station’s ATM address from the LES. This

is accomplished by sending an ATM
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LANE address resolution protocol
(LE-ARP) request frame to the LES over
the control direct VCC. The LES may
issue a LE-ARP response the destination
is known or it may forward the LE-ARP
via the control distribute VCC to find the
destination. Once the response is received,
the LEC and BUS establish the Multicast
Send and Multicast Forward VCCs.

Data Transfer — While waiting for a
Data Direct VCC to be established, the
BUS may forward frames in the interim
to all LECs in the same ELAN. In some
instances, the destination station has not
transmitted, and thus it is not known to
the LES; this BUS forwarding function
allows frames to reach the unknown
destination station. In this way it will
receive the frame and respond, through
which the LES learns the MAC address

and caches it for future reference.



Finally, the flush message protocol is a
mechanism used to guarantee that if two
paths to the same destination exist, frames
will not be sent out of order. In such a
scenario, a BUS is forwarding frames to a
destination LEC (old route) and a Data
Direct VCC is being established between
the communicating source and destination
LECs (new route). Before the new route
begins to transfer frames, a flush request is
sent to the BUS and forwarded to all
LECs in the ELAN. This ensures that the
destination LEC will only receive frames
over the Data Direct VCC (new route).

Devices that support LANE are
interoperable regardless of vendor. For
example, Vendor As LEC is operational
with Vendor B’s LES/BUS. Many
non-biased organizations exist for
interoperability testing where vendors
can test their equipment’s interoperability
with others. One such organization is
University of New Hampshire’s
InterOperability Lab (IOL) which hosts a
number of multi-vendor interoperability
test events such as signaling, LANE,
PNNI, and MPOA.

Figure 4: LUNI and LNNI reference model.
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Future LANE Direction

The ATM Forum continues to define

new standards that improve on current
specifications. One of the new specifications
is LANE 2.0. LANE 2.0 consists of two
specifications — LANE User to Network
Interface (LUNI) () and LANE Network
to Network Interface (LNNI) (see Figure 4).
LANE 2.0 is downward compatible with
LANE 1.0.

LUNI 2.0 was finalized in July 1997 and
defines enhancements such as LLC VC
multiplexing, QoS service categories, and
better multicast support. LLC multiplexing
allows a data direct VC to carry traffic for
one or more LANE flows which results in
higher scalability, better use of network
and switch resources. A LANE 2.0 client
can indicate the service categories supported
during address resolution so a better than

best effort service can be set up to it.

LNNI is yet to be finalized at the time of
this writing. Currently LNNI adds new
functions such as distributed LANE services
for redundancy, and Selective Multicast

Services (SMS) for multicast scalability.
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LANE 2.0 will also support multiple
encapsulation schemes, including Logical
Link Control (LLC)/Subnetwork Access
Protocol (SNAP), to allow for the sharing
of a single VCC by multiple flows. This
will enhance VC usage and allow larger
networks to be built using minimum
resources. The LNNI reference model
defines the protocols that will enable
LES-to-LES, BUS-to-BUS, LECS-to-LES
and LECS-to-BUS information flows.
LNNI provides a mechanism so that LECs
can be supported by multiple LESs in the
same ELAN.

LANE 2.0 will provide higher scalability,
increased robustness, better QoS, and
stronger multicast services. The specification
is designed to bring LANE 1.0 networks to
the next level and to enhance support for
multi-media applications that are emerging
on the desktop. The future of LANE is
promising for ATM enabled backbones
and the enhanced capabilities in LANE 2.0
will bring computing to the next

millennium.



Private Network to Network Interface
(PNNI) () is a link state dynamic routing
protocol designed to build large ATM
networks with thousands of nodes. It
resolves data paths by exchanging topology
information between nodes and peer
groups and distributes information
efficiently by using mechanisms such

as address summarization and route
aggregation. PNNI nodes not only
exchange topology information, they

also share QoS metrics such as bandwidth
availability, reliability, and delay.

When a call is received with certain

QoS requirements, PNNI selects an

end to end path that can meet the QoS
needs of the call. Because of its inherent
resilience, ability to scale, and QoS
intelligence, PNNI is well suited for

building tomorrow’s network.

PNNTI’s dynamic nature allows re-routing
of link failures and other changing path
conditions without manual intervention.
Re-routing is not only based on link
failures, it can occur due to bandwidth,
delay, and other QoS characteristics along
the path of each call request.

Figure 5: Logical View of Hierarchical PNNI
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PNNT’s ability to scale is modeled much
like OSPE Instead of areas, PNNI has
peer groups that are categorized into
hierarchical levels. If PNNI had one

flat network, each node would have to
maintain the entire topology of the
network. This would result in a tremendous
amount of routing overhead and an efficient
network. Hierarchical PNNI is designed

to reduce this overhead.

In Figure 5, A, B, and C are used

for simplicity to explain the concept of
hierarchy. Under A, are A2 and A3 which
represent logical networks with addresses
that start with A2 or A3. Under A2, a
group of logical nodes are shown as A21,
A22, and A23. These represent peer
groups at the same level and each

peer group consists of PNNI nodes.

For example, A22 consists of nodes
A221 and A222.
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The hierarchical capabilities of PNNI
protect against ‘granular’ impacts and
supports greater scaling potential.
Advertisement summarization occurs
for routes between defined PNNI peer
groups. Adding a new node to a peer
group effects only the database of that
peer group. The database is not effected

outside the peer group.

Each peer group has a peer group leader
which summarizes and exchanges topology
information with other peer group leaders.
Based on this hierarchical system, PNNI
can send aggregate routing tables and
topology updates in condensed formats,
and hence allow the network to grow

beyond imaginable sizes.



Figure 5: MPOA Reference Model
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In addition to scalability, PNNI handles
resiliency and redundancy. Parallel or
multi-path PNNI links between nodes
support load-balanced, alternate-path
redundancy. Each node maintains a
topology database, and triggered updates
ensure that latest route changes are

communicated immediately and efficiently.

Perhaps the most unique advantage PNNI
offers that no other routing protocol can
mactch is its ability to route based on QoS
metrics. Each PNNI node performs
Generic Connection Admission Control
(GCAC) and sends updates on resource
availability. GCAC allows a PNNI node
to determine whether a call request should
be accepted or rejected due to resource
requirement and availability. For example,
if a constant bit rate (CBR) call is received
requesting 100 Mbps of PCR and 75
Mbps of SCR, PNNI can determine a
path that can meet this requirement end
to end. If this requirement can not be met,

the call will be rejected.

Along the path to meet the requirements
for this call, many attempts are made to
reroute and to find the optimum path.
An explanation of the intelligence built
into the PNNI routing protocol is beyond
the scope of this paper. There are many
books that discuss PNNI, however, the
best source to understand this protocol
is the ATM Forum specification, PNNI
Version 1.0 (af-pnni-0055.000). And

a good introduction is an article that
appeared in Data Communications
Magazine: http://www.data.com/issue/
981107/pinni.html.

ATM Protocols — An Overview of LANE, MPOA, PNNI White Paper

9



10

MPOA: L3 Switching for ATM
Simply described, Multi-Protocol Over
ATM (MPOA) is distributed Layer 3
switching for ATM. Just like frame based
Layer 3 switching, MPOA switches Layer 3
protocols across subnets and bypasses the
ATM router. Today, MPOA is defined for
IP and Internetwork Packet Exchange
(IPX), but most current implementations
support IP only as most networks are

predominantly running IP

MPOA integrates LANE and Next Hop
Resolution Protocol (NHRP) to allow
inter-subnet communication over SVCs
without requiring routers in the data path.
In a LANE network without MPOA,
Layer 3 traffic must use a router in order

to communicate among different subnets
or ELANE.

The MPOA model in general is very
similar to the client/server relationship
described earlier for LANE. Within this

model are two different functional groups:

MPOA Servers and MPOA Clients.
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MPOA servers must have an understanding

of MAC addresses and network layer
protocols within the subnet domains that
they service, and they must be able to
distribute this information among other
servers and provide appropriate information
to the MPOA clients they serve. This is
accomplished by embedding an MPOA
software/protocol stack on the appropriate
devices in the MPOA network.

MPOA consists of MPOA Clients (MPC)
and MPOA Servers (MPS) (see Figure 5).
An MPC runs on a LAN-ATM switch or
an ATM host. It detects the flow rate of
incoming packets and if the rate exceeds

a user configured rate, the MPC initiates
a direct shortcut to the destination to
off-load routers. An MPS usually resides on
a router and provides Layer 3 forwarding
information to MPCs. In summary,

the MPC performs the actual Layer 3
forwarding function while the MPS

performs the Layer 3 routing function.

MPSs rely on another protocol called
Next Hop Resolution Protocol (NHRP),
which is defined by the IETE for ATM-IP
address resolution. MPOA clients work
with MPOA servers to build local tables
of cached information that maps Layer 3

packet information to ATM information.

The LLC/SNAP encapsulation header,
defined in RFC 1483, is used in MPOA.
This type of encapsulation allows for

the sharing of a single virtual circuit by
multiplexing many different traffic flows.
This reduces costs associated with VC
provisioning from carrier services and
reduces the requirement to support many

VCs on each switch.



The services provided by the MPOA

system are summarized as follows:

Configuration — MPCs and MPSs receive
configuration parameters from the LECS
via LANE. Configuration parameters
include information such as protocol-type,
ELAN membership, ATM addresses of the
MPOA clients and MTU size.

Discovery — MPOA components discover
each other using LE-ARP extensions to

communicate MPOA device type and

ATM address.

Target Resolution — Target resolution

is a process where MPCs determine the
destination ATM address of a Shortcut.
When an ingress MPC needs to set up a
Shortcut, the first step is to determine the
ATM address associated with the egress
MPC. To obtain this, the ingress MPC
sends a Resolution Request to the MPS.
The ingress MPS may answer the query if
the destination is local or it may forward
the request along the routed path through
its local Next Hop Server (NHS) .

The ingress MPS sends the Resolution

Request as a NHRP Resolution Request
and this is forwarded via NHSs to the
egress MPS. The egress MPS sends an
MPOA Cache Imposition Request which
provides the encapsulation and state
maintenance information, to the egress
MPC. The egress MPC then replies with
a MPOA Cache Imposition Reply which
provides status, address, and ingress
tagging information needed by the egress
MPS to formulate the NHRP resolution
reply back.

Connection Management — MPOA

components use LLC/SNAP encapsulation

and require SVCs to establish and tear
down calls. An MPOA component may
choose to share a SVC with multiple
protocols, however, it can choose to
establish a new VC due to a number

of other reasons such as traffic descriptor

violation.

Data transfer — The default forwarding
path follows the routed path via ATM
routing engines. Once a short cut is
established between ELAN:s, the traffic is

transferred over the short cut. The short

cut is uni-directional and forwards unicast

traffic. Multicast and broadcast traffic are

forwarded via the BUS.

Because MPOA empowers client device
to communicate across subnets without a
router in the path, MPOA provides the
scalability required in large networks

without adding more routers.

TCP/IP is the only protocol suite included
in the present scope of MPOA. With the
rampant deployment of IP, there may not
be a strong need for MPOA to cover other
routed protocols. However, the current
model can be adopted to other routed
protocols if necessary and it serves as a

strong foundation to grow upon.
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ATM FORUM
The ATM Forum was founded in 1991
with the goal of expediting the growth

and development of the ATM marketplace.

The Forum’s focus has been providing
specifications based on standards of
interoperability between vendors and

incorporating

the concerns of the end-user community
in these determinations. Following is an
overview of the Technical Committees
organized under the ATM Forum to

address specific issues.

Broadband-Intercarrier Interface (B-ICl) —
This group defines the interface between
two different public ATM network
carriers. B-ICI 2.0 supports SVCs using
UNI 3.1 signaling.

Control Signaling (CS) — The CS group
addresses signaling such as AAL2/VTOA
signaling and UNI 4.1.

Internetworking Working Group (IAN) —
Focuses on connecting private and public

ATM networks.
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Physical Layer (PHY) — This group defines

ATM speeds and feeds that may or may
not correspond to other transmission

hierarchies already in existence.

Traffic Management (TM) — This group
provides the specifications for mixing
different traffic types (voice/video/data)
together. TM 4.0 defines ABR, rate-based
flow-control operation and parameter
settings for QOS. TM 4.1 is under

development currently.

Signaling (SIG) — This group defines the
specifications needed for switched-on-
demand connections and specific
operational requirements for those
connections. UNI 4.0 is the latest
approved signaling specification and
provides support for ABR, QOS parameters
and leaf-initiated joins for multipoint
connections. UNI 4.1 is currently

under progress.



Private Network Node Interface (PNNI) —
This group defines the routing and
signaling mechanisms between private and
enterprise ATM switches. PNNI allows
dynamic QoS based routing for call setup
through the ATM network.

Service Aspects and Applications (SAA) —
The work undertaken by this group
includes Frame Relay, SMDS, Circuit
Emulation, MPEG II and Voice &
Telephony Over ATM. This group also
handles native ATM APIs and ATM

directory services.

LAN Emulation (LANE) — This group
defines the specifications that enable
existing LAN protocols to run over an
ATM network. LANE 2.0 is almost
complete. The LUNI 2.0 specification
was approved in July 1997. LNNI 2.0

is currently close to being approved.

Network Management (NM) — This
group is responsible for defining tools for
configuration, performance monitoring

and failure reporting.

Testing (Test) — This group develops the
test specifications for public and private

networks.

Multiprotocol Over ATM (MPOA) —
The objective of this group is to build

end-to-end Layer 3 functionality into the
ATM fabric. MPOA 1.0 and MPOA MIB
have been finalized. MPOA 1.1 is work

in progress now.

Routing and Addressing (RA) — The
routing and addressing group focuses on

addressing guidelines and routing.

Residential Broadband (RBB) — The
goal of this group is to define the ATM
interfaces required to bring audio/video

multimedia services into the home.

Voice and Telephony Over ATM (VTOA) —
Voice and Telephony over ATM

working group

Wireless ATM (WATM) — Wireless ATM

working group

Security — The intention of this group is
to define the mechanisms that will allow
end-systems to set up secure point-to-point

connections through ATM signaling.

ATM Protocols — An Overview of LANE, MPOA, PNNI White Paper

13



14

CONCLUSION Glossary
ATM Adaptation Layer

Comes in several versions: AALL

ATM was designed to integrate video, AAL
voice, and data over a single network.
Connectivity can be implemented in
many ways, depending on the protocols,
applications, and unique needs of a
company’s business. LANE allows
companies to leverage their legacy
networks and existing applications to
benefit from the speed, the rich QoS,
and the scalability of ATM. Companies
across the globe have already deployed
ATM in the workgroup or backbone to

open up bandwidth as intranets/extranets,

graphical applications, and mission critical API
databases have dominated the desktop.

In the wide area, ATM service offerings ATM
are steadily increasing as businesses BUS
evaluate the cost-effective solution of CBR

integrating voice, video and data from

remote or branch offices. ATM is ready

to enable next generation computing

and empower businesses to grow with

intelligent applications in the future. ELAN
Gbps
GCAC

IETF
IETF
ILMI
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is for CBR (constant bit rate)
traffic like voice and video that
are time-sensitive. AAL2 is not
really used but refers to variable-
bit-rate traffic like packetized
voice. AAL3/4 handles bursty and
variable-bit-rate traffic like that
found on LANs. AALS5 is similar
to AAL3/4 but is more efficient,
with more information bytes

available to it.

Application Programming
Interface

Asynchronous Transfer Mode
Broadcast and Unknown Server
Constant Bit Rate

A class of service specified for
ATM calls. It is usually used for
delay sensitive traffic such as

interactive video.

Emulated LAN
Gigabits per second

Generic Connection Admission
Control

Internet Engineering Task Force
Internet Engineering Task Force

Integrated Local Management
Interface

An SNMP function set that
performs an MIB table lookup
across the UNI.



IPX
ITU

LANE
LE-ARP

LEC
LECS

LES
LLC
LNNI

LUNI
Mbps
MPC
MPS
MTU
NHRP
NHS
NNI

osl
OSPF
PCR
PNNI

PVC

Internetwork Packet Exchange

International
Telecommunications Union

LAN Emulation

LAN Emulation Address
Resolution Protocol

LAN Emulation Client

LAN Emulation Configuration
Server

LAN Emulation Server
Logical Link Control

LANE Network to Network
Interface

LANE User to Network Interface
Megabits per second

MPOA Clients

MPOA Servers

Maximum Transmission Unit
Next Hop Resolution Protocol
Next Hop Server

Network to Network Interface
An ATM Forum specification.
Open Systems Interconnection
Open Shortest Path First

Peak Cell Rate

Private Network to Network
Interface

Permanent Virtual Circuit
Provides manually configured
connections between end-systems.
The addressing information,
Virtual Path Identifier/Virtual
Channel Identifier (VPI/VCI),
must be put into both devices

for connectivity.

QoS

SCR
SDH

SMS
SNAP
SONET
SVC

Quality of Service

A set of parameters that help
determine the type of service
given virtual circuit.

Sustained Cell Rate
Synchronous Digital Hierarchy
See VBR-rt and VBR-nrt.
Selective Multicast Services
Subnetwork Access Protocol
Synchronous Optical NETwork
Switched Virtual Circuit
Provides on-demand connections
between communicating
end-systems. Using signaling
software, the Virtual Path
Identifier/Virtual Channel
Identifier (VPI/VCI) information
will be dynamically allocated to

the participating end-systems.

UNI

VBR

VBR-nrt

VBR-rt

\'[«
vcc
VP

User to Network Interface
An ATM Forum specification.
Variable Bit Rate

An ATM class of service

that defines a call with bursty
characteristics such as data.
There are two types of VBR —
real time and non-real time.
Variable Bit Rate non-real time
A type of call where timing
information is not critical.
This service type is usually delay
tolerant and it is idea for non-
critical data.

Variable Bit Rate real time

A type of call used for delay
sensitive traffic such as com-
pressed video and audio.
Virtual Circuit or Connection
Virtual Channel Connection
Virtual Path.
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