Talarian Corporation
333 Digd Circle

Los Altos, CA 94022
Tel: 650-965-8050

Fax: 650-965-9077

Web: www.talarian.com

Tdanan Corporaion

Talarian Solutions for Content
Networking Vendors

A description of Talarian’s suite of multicast solutions for vendors
in the content networking market. These solutions allow the
real-time replication, distribution, or exchange of data between
any of the major applications for content networking, over any
network type. They provide managed, guaranteed, scaleable, and
efficient delivery of control signals, content and application data.
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Talarian Solutions for Content Networking Vendors

Talarian Content Networking Solutions

Introduction

Content networking vendors are faced with an exploding market and with
dramatic scalability requirements for their infrastructure, as well as the need to
provide support for new application types. They need to be able to provide a
single integrated, managed solution for a wide range of content applications,
which can drastically reduce the management costs of these applications, and
demonstrate arapid ROI to customers. Talarian provides a set of
communications products that can be easily integrated with the products of
content networking vendors, allowing them to replicate, distribute and exchange
both control signals and datain areal-time, efficient, scaleable, managed, fault
tolerant fashion over any network type. Taarian’s Content Networking
Solutions can enable vendors to dramatically increase the global scalability and
management capabilities of their content networking products, save money, and
get next generation products to market more quickly.

Talarian’s overlay networking software (also called publish/subscribe
messaging) aready provides these benefits to over 40 software vendors, such
as Micromuse, BMC, Computer Associates, DoubleClick, Aspect, ABB,
Novell, and many others. Thiswhite paper provides specific details on the
features and benefits of Talarian’s solutions for the content networking market,
aswell as showing how Taarian fitsin to the content networking market. Itis
targeted at product managers, engineering managers, and product architects.

Talarian has two primary product lines that are applicable to the content
networking market, SmartSockets and SmartPGM, as well as a set of services
and additional capabilities. Talarian’s SmartSockets software (alternately
called either publish/subscribe or overlay networking software) provides the
only globally scaleable, embeddable communications platform that allows
thousands of servers to communicate in rea -time over any network
environment. With its unique “adaptive multicast” capabilities and its use of
the standard PGM reliable multicast protocol, Taarian’s SmartSockets
products allow both many-to-many server replication, as well as efficient one-
to-many reliable real-time data distribution, over any network. Proven
examples of the scalability of this product include Micron, which runsits
worldwide semiconductor manufacturing operations over SmartSockets—10
countries, 20,000 nodes, all connected in real-time 24x7x365. Credit Suisse
First Boston has deployed Talarian to connect the thousands of computers of its
equity trading systems across 30 countries, running 500 applications.
Micromuse has built version 4 of its Netcool product on SmartSockets,
allowing it to scale in any network environment.

Talarian’s PGM protocol, co-developed with Cisco and leading academics, is
now the de-facto standard for reliable multicast. Itisthe“TCP for IP
Multicast”, providing real-time reliable delivery and congestion control for any
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multicast datatype. PGM, either as a stand-alone product, bundlied with
Talarian’s FX multicast file transfer application, or bundled with Talarian’s
SmartSockets overlay networking product, allows efficient, reliable, managed
one to many data distribution over virtualy any multicast enabled network. It
provides a particularly compelling value proposition over satellite networks,
where it can provide customizable reliability and bandwidth management for
both non real-time applications like multicast file transfer, aswell asreal-time
applications like video streaming.

Taarian’ s consulting organization includes a number of the world’s expertsin
content networking and reliable multicast, as well as 10 years of experience
solving the hardest problems for customers like the American Stock Exchange,
Barclays Bank, Southwest Airlines, New Y ork Stock Exchange, and others.
Taarian offers a number of add-on products, including database adaptors,
application server adaptors, real-time caches, and management extensions.
Between its best of breed products, targeted expertise and add-on products,
Taarian can provide anything from pure shrink-wrap products to complete
“content transport solutions’, depending on the needs of the customer.

Market Segmentation

Content networking is an exploding market. With the Internet revolution,
network service providers and enterprises have spent the last five years
deploying content, applications, and services that alow unprecedented
knowledge transfer both inside corporations, between corporations, and to
consumers. However, this Internet (and intranet) revolution has been avictim
of its own success, often resulting in inadequate quality and out of control 1T
costs. Video streaming and other live applications have quality far below that
provided by standard broadcast networks. Internet service providers are
finding their core “1P dia tone offerings’ increasingly commoditized, and are
eager to find ways to offer value added services. As enterprises aretrusting
more and more of their corporations functioning and knowledge bases to
Intranets and corporate applications, providing scaleable, guaranteed, managed
quality of these applicationsis becoming increasingly difficult. Thereis
constant pressure on I T departments to support additional applications and
services, but widespread fears that bandwidth intensive applications such as
video streaming, large scale content replication, distance learning, and software
distribution will overly tax the networks and the staff managing them.

Asaresult, I T managers today are demanding integrated solutions that,
while offering them more advanced capabilities, also demonstrate dramatic
savingsin the cost of managing and deploying the solutions.

The content networking market is growing at an exponentia rate in response to
these demands. Asits fundamental value proposition, it allows network
service providers and enterprise IT managers to take awide range of core
Internet and enterprise applications, and add guaranteed and managed quality,
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scalability, and efficiency to these applications. This allows better return on
investment in network assets, the ability to offer higher value applications and
services to both internal and external customers, and reduced management costs
of these applications.

Initial solutions for this market concentrated on functionality and management
capabilities. The second wave of productsin this space, by vendors such as
Cisco, Network Appliance, Inktomi, and Nortel, increasingly have to focus on
scalability and robustness in the face of heterogeneous network conditions.
Whereinitial customers deployed hundreds of servers, current prospects are
demanding thousands of edge servers, distributed over worldwide networks, all
with centralized management.

Figure 1 shows the driving applications for this market. The progress of this
market is moving from left to right, because the newer applications demand
scaleable real-time delivery, which is more challenging to provide. Talarian
has helped hundreds of enterprises deploy custom business critical applications
whose communication requirements span the technical requirements of all four
application waves. Talarian is helping advance the progress of these new
application waves, by providing a development environment that drastically
reduces the development costs and time to market of distributed software,
combined with proven, globally scaleable overlay networking infrastructure
software.

Figure 2 shows the market segmentation for the content networking market.
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Figure 1. Application Waves

There are three levels of components in this market. At the highest level are the
storage components responsible for caching and storing content at the edge of
the network. At the middieleve, all of the content networking components
need to be unified in to a single management framework, providing centralized
administrative control across up to thousands of globally distributed servers.
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Figure 2: Content Networking Market Segmentation

At the bottom is alayer of “overlay networking” components. Local load
balancers provide content and application aware switching within a single data
center. Global load balancers are responsible for directing the client requests
to the best data center given the current network conditions and arange of other
content and business logic. Together, local load balancers, global load
balancers, caching and storage components provide an optimized solution for
allowing clientsto pull data over the “last mile” of the network.

A fundamenta value proposition of content networking isthat all of the
distributed servers (which provide storage, streaming, caching, load balancing
and management) look like a single system from the perspective of the network
administrators and users. Administrators need centralized access and control
over all of the servers. Users need uniform access to content and data from any
server. The content management system needs a “message bus’ that provides a
many-many control plane, tying all of the serverstogether in afully fault-
tolerant, real-time, globally scaleable fashion. The caching, streaming, and
other application services require efficient 1-many or many-many replication of
content between some or all of the servers, in away that is also fault-tolerant,
real-time, and globally scaleable. Both systems also require that the
infrastructure that provides this capability be manageable by the content
management system. The components that provide these capabilities are called
content transport solutions.

In contrast to the components that support demand-driven “pull” of information
over the last mile, the content transport component is responsible for real-time
“push” of content from the original sourceto al of the appropriate distributed
edge servers. It isalso responsible for providing a distributed “ message bus’
for exchanging control and management information between the servers.
Taarian isthefirst vendor to offer proven solutions for this content transport
segment that can be embedded in the products of content networking vendors.
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Figure 3. Talarian Content Transport Solutions

Talarian provides an advanced set of solutionsfor the content transport
requirements of content networking vendors, allowing these vendors to offer
more functionality, with global scalability, faster time to market, and less cost.
These solutions are based on its SmartSockets overlay networking and
SmartPGM reliable multicast products. The components of these solutions can
be used in part or in combination, flexibly alowing customers to solve specific
business problems they have today, while being confident that the solution set
they have selected will scale to meet their needs of tomorrow. They can be
used by themselves, or Talarian can customize them to meet avendor’s
requirements, providing complete solutions with rapid time to market.

These transport platforms can provide efficient, real-time multicast distribution
of virtually any type of dataor control traffic. SmartSockets provides globally
scaleable many-many delivery over virtually any two-way network, while
SmartPGM is a lighter weight 1-many solution for networks that support native
IP multicast. SmartSockets also provides support for SmartPGM with its
unique Adaptive Multicast capability, automatically taking advantage of native
IP multicast where it is available, providing content networking vendors with a
graceful way to deploy multicast applications over any network, speeding the
deployment of native IP multicast worldwide.

A complete content transport solution requires the integration of three
components — the content networking servers, content management platform, and
content transport platform. Talarian provides solutions for the content transport
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platform, and content networking vendors provide solutions for the re<t.
Integration can be done rapidly and for low cost, using Talarian’s cross-
platform, cross-language software development kits. Talarian can also
customize these products as required, and provide consulting servicesto assist
with the integration. Talarian has the expertise to provide complete integrated
solutions, if desired.

Figure 3 shows this architecture.

? Content Networking Servers. These are the actual data
servers that either source data in to the content network, or store
and relay it at the edge of the content network. They can provide
any of awide range of applications, from any of the four
application waves above. These are provided by the content
networking vendor.

? Content Management Components. These arethe
management capabiliti es that need to be accessible from a
centralized location, but be distributed over al the content
networking servers.

? Content Transport Solutions. Talarian provides three core
content transport solutions, detailed below. These can provide
interconnection between the above components. The SmartPGM
product provides a real-time reliable multicast protocol capable
of 1-many delivery of any data type over any two-way |IP
multicast network. It isparticularly well suited for video
distribution over satellite networks. The SmartPGM FX product
adds multicast file transfer capabilities on top of PGM. Itis
particularly suited for replication of static content over satellite
networks. The SmartSockets overlay networking infrastructure
provides a unified platform for the distribution of any data type
(with the possible exception of live video) over any network
type. It also provides a scaleable, “message bus’ control plane
that can connect thousands of distributed serversto the
management components.

Content Transport Solutions

Taarian offers three primary products that can be used for content transport
solutions — SmartPGM, SmartPGM FX, and SmartSockets.

? SmartPGM for Native IP Multicast Networks. If anetwork
provides end-to-end support for native |P multicast, and a
lightweight solution is desired, SmartPGM is most useful. With
its small footprint, SmartPGM does not support security, is
designed for one to many distribution, and does not provide
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other higher level features such as cross-platform data
tranglation. If any of these features are required, or the network
does not support end-to-end IP multicast, SmartSockets should
be used instead. SmartPGM provides very high performance
and scalability for native IP multicast environments. It is
particularly suited for video distribution over satellite networks.

SmartPGM FX for Native |P Multicast Networks.
SmartPGM provides atransport layer interface. SmartPGM FX
builds on top of this, offering a multicast file transfer
application, allowing efficient replication of files over any two-
way native |P multicast enabled networks. It includes both a
command line and a GUI interface. It is particularly suited for
distribution of static content over satellite networks.

SmartSockets Overlay Networking for Any Network.
SmartSockets provides application layer multicast, which
provides scaleable, efficient distribution and exchange over any
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Figure 4. SmartPGM Architecture

network type. The set of connected SmartSockets “overlay
routers’ provide overlay unicast and multicast routing, creating
efficient minimum spanning trees for each subject being
delivered. With its support for SSL, TCP, HTTP, and other
point-to-point protocols, SmartSockets can provide secure
delivery, crossfirewalls, and support awider range of
communication models, including many-to-many exchange of
information. It also provides support for native IP multicast
networks through its use of SmartPGM and adaptive multicast.
This automatically adapts to the available network
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characteristics, using |P multicast where available, and using
application layer multicast over unicast protocols where not.
This version provides the most complete level of content
trangport functionality available in the market today.

Figure 4 shows the architecture for SmartPGM. Sender and
receiver processes can run on arange of host machines. In addition,
optional network elements can be deployed to increase scalahility.
PGM router assist components can run in Cisco or Nortel routers,
providing scalability to many thousands of receivers. Alternately,
SmartPGM network elements can be run on serversin the network,
providing the same levels of scalability without having to upgrade
router software (except for IP multicast). Note that each client can
be either a sender or areceiver for a given group, providing
primarily one to many or few to many content distribution, rather
than many-many exchange of information. For more details on the
SmartPGM product, please see the Talarian web site.

http://www.tal ari an.com/products/smartpgm/index.shtml

Figure 5 shows the architecture for SmartSockets 6.0 with optional
SmartPGM. The core RTserver multicast content routers are
software processes that can run on awide range of servers, and
could also be deployed as a stand-alone appliance if desired. They
communicate among themselves using unicast protocols such as
TCP, and each sending client uses a unicast connection to send
information to its designated RTserver. RTservers are often
distributed geographically, providing the ability to connect multiple
LANSs or administrative domains, even across firewalls. For server
to client distribution, a client typically will have both a unicast and
a SmartPGM multicast connection that it attempts to establish. If
only afew of aRTserver's children are interested in agiven
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Figure 5: SmartSockets Architecture
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message, or if some of them do not support multicast, it will send it
via unicast to each of these children. For cases where alarger
number of receivers are able to receive viamulticast, SmartPGM
will be used for this server to client communication. This supports
very scaleable and efficient communication over any network type,
for both one to many, many to many, or peer to peer communication.

SmartSockets provides support for firewall tunneling, SSL based
security for per-link encrypted communication, end-to-end
encryption of data payloads, and awide range of authentication
mechanisms. It has hooks for customizable access control, where
the server can limit distribution of certain topicsto different groups
of receivers. With the SmartSockets Gateway, administrative
domains can be connected in away that allows security and routing
policiesto be configured in arange of very flexible ways, providing
even greater scalability, and a high level of failureisolation
between domains. For more information on the SmartSockets
product, please see the Talarian web site.

http://www.tal arian.com/products' smartsockets/index.shtml

Mutual Features and Benefits
Both products provide the following features and benefits.

? Global Internet Scalability. Proven scalability to tens of
thousands of simultaneous receivers, distributed over global
networks, with highly heterogeneous network and host
performance.

? Performance. Up to tensof thousands of messages per second,
and up to tens of megabits per second, delivered to each client.

? Real-time, Reliable Delivery. Delivery isevent driven and
done in true real time, rather than being based on any type of
polling system. Supported applications include both live
applications like live video streaming, as well as reliable bulk
transfer applications like file transfer. A range of reliable
delivery semantics is supported, which can be selected on a per
message basis. Traditionally, you have had to select either real-
time, scaleable, or reliable delivery. With Talarian, you can
have all three.

? Fault Tolerance and High Availability. Asno single feature
makes a product truly fault tolerant, the products include awide
range of dynamic fail over, state resynchronization, and other
high availability features.
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Industry Proven. Taarian has proven out these products over
the past ten years with more than 350 customers. For example,
they have been deployed in aerospace applications such as the
Space Shuttle, financial applications such as many of the
world' s financial exchanges, telecommunications applications
such as fraud detection, and in more than 40 embedded OEM
and ISV applications. Taarian offers true enterprise and
telecommunications hardened infrastructure products.

Cross Platform Support. Talarian supports a wide range of
host platforms, including Windows, Unix, VM X, VxWorks, and
many others.

SmartPGM Features and Benefits
In addition, SmartPGM provides the following features and benefits
when used stand-alone.

?

Lightweight Solution. SmartPGM provides a smaller set of
features, and assumes the availability of native |P multicast.
Thisallowsit to offers alighter weight solution than
SmartSockets. Initssimplest form, it can be deployed smply
with client processes on each host, without any multicast content
routers at all.

De-facto Standard. With support by Cisco, Nortel, Microsoft
and Talarian, PGM isthe de-facto standard for reliable
multicast protocols. Itisthe“TCP for IP multicast”.

Forward Error Correction. SmartPGM includes integrated
forward error correction, for increased scalability and lower
latency delivery.

Special Support for Satellites. SmartPGM has been specially
designed to work in awide range of satellite deployment
environments, including one way satellite networks with
terrestrial return paths.

Only Commercially Supported Host Side | mplementation.
There are multiple experimental versions of the PGM host side
available, Microsoft embeds a version in one of its products,
and both Cisco and Nortel are supporting the optional router
accelerator component, Talarian offers the only commercially
supported, embeddable host side implementation. Talarianisa
co-author of the specification, and continues to be thefirst to
comply with each new version of the specification.
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SmartSockets Features and Benefits
In addition, SmartSockets with SmartPGM provides the following
features and benefits.

? Guaranteed Message Delivery. Asone of thereliable
delivery options, SmartSockets provides Guaranteed Message
Delivery, which makes sure each subscriber of a given message
will receiveit, even if link or host failures occur, or will, after a
configurable fault recovery period, notify the sender of the list
of receivers that were not able to receiveit. Thisvery high
level of reliability is provided with extremely high levels of
performance.

? Security. SmartSockets provides arange of security options,
which cover encryption, authorization, and access control.

? Firewall Tunnding. SmartSockets can use HTTP
encapsulation, for automatic tunneling through firewalls.

? Load Balancing. SmartSockets includes an integrated local and
global load balancing capability, which automatically redirects
client requests to the least busy server. This can aso provide
fault tolerance, and round robin load balancing. Thisload
balancing works within the SmartSockets “ cloud”, and does not
replace the need for global load balancing solutions.

? Isolates Developer from Network, Host, and L anguage
Dependencies. SmartSockets isolates the devel oper from
having to be concerned about a wide range of deployment
Issues. It handles automatic data format trandlation between
different host and operating system types, and runs on over 30
host platforms. With its adaptive application layer multicast and
support for awide range of link level protocols, applications
can run over many network types, including IP multicast, unicast,
SNA, and SPX networks. SmartSockets clients include full
native Java support, as well as native C/C++/ActiveX support.

? Industry Standard API. Withits support for Sun’s Java
Messaging Service (IMS) API, Talarian offers support for an
industry standard API, freeing application devel opers from
being tied to a single vendor.

? Transactional Reliability. For messages that need absolutely
guaranteed delivery, SmartSockets offers transactional
reliability semantics, through its SmartSockets MQ add on
component.
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? SeamlessBridging to IBM MQSeries. SmartSocketsMQ can
seamlessly interoperate with IBM MQSeries, allowing
interoperability with existing or legacy queuing deployments.

Example: Satellite Cache Replication

A specific scenario, in which Talarian has deployed solutions with a number of
customers, isreplication of caches over satellite networks. A large amount of
the content that exists in the caches of network service providers and CDNs
needs to be replicated across many caches. In particular, large video files and
managed content need to be replicated efficiently to many caches at the same
time, as the content is updated. While this could be done over terrestrial
networks using either native |P multicast or application layer multicast, satellite
networks offer a particularly compelling economic value proposition when the
data needs to be transmitted to more than 10 locations at once.

The business requirements for such a solution include the following.

? Cost Effectiveness. In order to be economicaly compelling,
the system must provide efficient, reliable delivery using the
native IP multicast capabilities of the satellite network.

? Scalability. The system should be able to scale to up to
thousands of simultaneous receivers.

? Asymmetrical Network Support. The solution needs to be
able to handle asymmetrical networks which have a one-way
satellite downlink for data transmission, and aterrestrial back-
channd for control information.

? Confirmed Ddlivery. The network administrator needs to have
confirmation that the desired updates are being delivered to all
receivers.

? Management. Network management and content management
need to be provided, to provide assurances that the business
requirements on the content distribution are being complied
with.

In order to provide a solution for this problem, a minimum of three components
need to be selected and integrated: the caches or streaming servers, the content
transport platform, and the satellite transmission system. The content transport
platform provides the integration point for all three components. An example of
this solution is the Ta arian/Inktomi/Harmonic solution, which is described in
more detail in ajoint white paper. Please contact Talarian at
sales@talarian.comfor a copy of thiswhite paper. The Inktomi TrafficServer
caches store the content, and have been integrated using afile system interface.
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When fresh content is generated at a given cache, it iswritten out to a specia
outgoing file directory on the server, where the SmartTransfer product reads the
files, and replicates them using SmartPGM over the Harmonic satellite
transceiversto al of the other caches running SmartTransfer. Thefilesare
placed in a special incoming file directory at each destination cache, where
they are then read in to the cache.

Example: Scaleable, Integrated Content Management

Customers are increasingly demanding two somewhat contradictory
requirements from their content networking systems: integration and

scalability. They want al of their content delivery applications to be integrated
under asingle, globally accessible, easy to manage, easy to deploy management
console. In effect, they want their entire content networking system to appear as
if it was running on asingle box. However, they also want this system to scale
to their entire enterprise—up to thousands of edge servers supporting many tens
of thousands of desktop clients. The core requirement for meeting these
solutionsis a scaleable “message bus’ control plane. The business
requirements for this control plane include the following.

? Uniform Integrated Management. Any management tool in the
system should be able to seamlesdy configure, monitor, and
manage al of the serversin the content network. In addition, the
control plane itself needs to be manageable.

? Global Scalability. The management capabilities should be
globally scaleable to tens of thousands of servers distributed
globally, without degradation in performance or increase in the
amount of time it requiresto do this configuration and
management. The control plane must be able to tunnel through
firewalls and gracefully deal with network congestion.

? Reduced Management Costs. A primary goal of improving the
management capabilitiesisto drastically reduce the costs of
deploying and managing the content networking infrastructure.
Among other things, this means that the control plane itself needs
to be extremely easy to configure and manage.

? Real TimeEvent Replication. All of the managed servers
need to be able to communicate with each other, using point to
point or group semantics, in real-time. When an alarm goes off,
this needs to be pushed immediately to the devicesit is relevant
to.

? Fault Tolerance. If afailure occursin the network, or in the

management system itself, the control plane needs to seamlessy
heal thisfailure and allow the content network to continue
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functioning. If thisis not possible, it needsto alow for graceful
degradation in the face of failures.

? Flexibility. Asadditional applications or management
capabilities are added to the system, the control plane must be
able to handle these requirements.

? Loose Coupling. The software components of the content
network should be loosely coupled, so that changes to one piece
of the system do not affect the others.

? Security. The control plane needs to support security sufficient
to prevent unauthorized changes to the management and
configuration of the content network.

? Database Integration. Configuration files and other
management information is often stored in a replicated SQL
database. This should be seamlessly integrated to the control
plane API’s. When information in the database changes, this
should trigger updates to the appropriate edge servers
automatically.

Talarian’s SmartSockets product provides the core, globally scaleable control
plane for many of the world’s top network management vendors. In
combination with Talarian’s LiveDB database adaptor, it meets all of these
requirements. Micromuse, Computer Associates, BMC, and Novell al have
embedded Talarian’s SmartSockets in their network management products, to
help them solve the challenges associated with providing scaleable, integrated
management capabilities.

Example: Live Video Streaming

Scaleable live video streaming over aglobal network is a particularly difficult
application, given the inherent congestion of these networks, and the common
failures of individual network components. If video servers are distributed
throughout the edge of a given network, the last mile distribution problem can
be handled relatively well by existing streaming servers from vendors such as
Microsoft, Real, Cisco and Inktomi, particularly when coupled with global load
balancing products. However, the real-time distribution of the stream from the
origina content source, across alarge and unpredictable network, with near-
broadcast transmission quality, is much more problematic. In order to be able
to charge for video streaming services, service providers need to be able to
solve the following server-server streaming problems.

? TimeBounded Rdliability. The stream needsto be delivered
with at least 99% reliability. A setjitter bound should be
established for each stream (3 seconds for example), and
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recovery should proceed for up to this period of time on any
given lost packet. If the quality of the stream drops below a
given threshold, the jitter bound should be automatically
extended, and aternate transmission paths should be explored.

? Pristine Copy Delivery. For video streams that will aso be
archived at an edge server, afully reliable, pristine copy needs
to be delivered to that edge server. The edge server needsto be
able to smultaneoudy forward a stream with time bounded
reliability to its clients, while also saving a pristine copy of this
stream to disk.

? Optional Redundant Transmission. To provide optimum
quality, a combination of forward error correction and multiple
transmission paths can be used, to provide 99.9% reliability
even in the face of high network lossrates. Depending on
network conditions, this typically requires between 110% and
200% of the bandwidth that would be required for a non-
redundant stream. Talarian’s application layer multicast often
allows this to be provided while still providing net bandwidth
savings.

? Provisoning. Streams need to be isolated from each other, as
well as from other traffic in the network. Internaly, server and
bandwidth reservations can be used to isolate streams from
different vendors from each other. Externaly, a combination of
aggressive link level congestion control and traffic proritization
needs to be used.

? Scalability and Efficiency. Asthe number of servers receiving
any stream increases, performance should not degrade.

? Deployment Over Any Network Type. Adaptive multicast,
combining both application layer multicast and native reliable
multicast, should be used, to ensure efficient delivery over any
network type.

? Availability. If afailure or high level of persistent congestion
occurs in the network, a redundant path should be used to
deliver the video stream, all without a perceived break in the
stream’ s transmission quality.

Today, the SmartPGM product provides a solution for the first five of these
requirements. Talarian has also designed a solution that covers all of these
requirements, based on the combined SmartSockets and SmartPGM adaptive
multicast capabilities. Instead of using TCP asalink level protocol, the system
uses an optimized unicast protocol on top of UDP. This allows the system to
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offer end-to-end time bounded reliability and congestion control optimized for
video streaming. The system supports integrated forward error correction and
multiple independent transmission paths. It may use a second path as either a
hot backup or as alive redundant path. Provisioning is provided through
interna controls in the multicast content routers, and through integration with
network level differentiated services, as available. For more information on the
complete video streaming solution, please contact Talarian.

Conclusion

This white paper has presented an overview of the Talarian Solutions for
Content Networking Vendors. These solutions are based on two core Talarian
products — SmartSockets and SmartPGM, as well as a set of additional
adaptors, management tools, and consulting services. These solutions are the
first to provide a complete offering for the content transport segment of the
exploding content networking market.

These solutions allow the real-time replication, distribution or exchange of data
or content between awide range of major application types. They aso provide
aglobally scaleable control plane for seamlessly integrating thousands of
disparate edge servers together. Using the industry proven Talarian products,
these solutions provide managed, guaranteed, available, scaleable, high
performance content transport over any host or network type. Talarian’s unique
adaptive multicast, which combines Talarian’s de-facto standard PGM reliable
multicast with its pioneering application layer multicast, automatically delivers
content in the most efficient and high performance way over any network type.
The solutions also offer security, firewall tunneling, fault tolerance, load
balancing, data format trandation, an industry standard API for integrating with
custom applications, and guaranteed and transactional message delivery.

For more information on these solutions, please contact sales@tal arian.com.
For questions or comments on this white paper, please feel free to contact Brian
Whetten, Chief Scientist, whetten@talarian.com, (650) 965-8050 x172.

17



