
Distributed Asset Propagation, Delivery and Infrastructure Management System

While it´s easy to think the core of the Edgeware 
Distributed Video Delivery Architecture is based 
on extremely fast, highly sophisticated servers 
like Orbit and WTV, the lifeblood and brains of 
the system is based on two major components, 
Convoy and Origin.

Fully distributed
Convoy is a fully distributed asset propagation system that is an 
integral part of the Edgeware servers. Each server collects usage 
statistics based on the requests entering that specific server. 
This information is then used to decide which content should be 
available locally. When popular content, not already available in 
local edge storage is identified, it is automatically downloaded 
from the central server. To make room for new content, the least 
popular content is automatically removed. When an edge server 
receives a request for content not currently available in local stor-
age, the request is automatically re-directed to the central server, 
through the use of standard RTSP/HTTP signalling.

The same mechanism can be used in the central server to 
further extend the storage hierarchy to external disk-based 
solutions. This may be more optimal for really long-tail/low- 
demand content, such as very large VoD catalogues or nPVR 
applications. When a central video server receives a request 

Convoy is the distributed asset propagation, delivery and infra-
structure management system at the heart of Edgeware’s Dis-
tributed Video Delivery Architecture. It provides the intercon-
nection system between individual distributed video servers 
that enable them to become a complete video delivery system.

Convoy delivers services to the overall video delivery system 
in 3 key and vital areas:
•  Distributed asset propagation 
•  Session management
•  Delivery system infrastructure fault tolerance and resiliency

Distributed Asset Propagation System
Efficient deployments of scalable on-demand systems require 
decentralized solutions where distributed streaming capacity 
handles the majority of the requests through the use of edge 
servers close to the end-users. 

Achieving the full benefits of a distributed system requires 
efficient propagation of content to make sure that the most 
requested assets are available in the edge servers. Typically as 
concurrency rises in a system (number of subscribers viewing 
the same content simultaneously) demand for content falls 
rapidly with the ranking, with most of the requests resulting 
from a small number of the top-ranked titles, as illustrated in 
the picture below. Video on demand systems typically have a 
fairly low concurrency (<3%) but the assets are usually lengthy 
movies that can impose a significant load on a core network. 
Once time shift TV is implemented and concurrency rises, it 
becomes increasingly important that assets are as close to the 
subscriber as possible, and that the system is able to react 
and anticipate demand for specific assets as they become 
available. For instance nobody wants to watch last weeks 
weather or news and the latest episode of a TV series is likely 
to be much more popular than an episode from 3 weeks 
previously. The main task for an asset propagation system is 
then to make sure that the storage in the edge servers is filled 
with the most popular titles. Since the popularity changes 
over time the edge storage must be continuously updated. 
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Convoy automatically distributes popular content 
to the edge servers close to the viewers and less 
popular content to the central location.
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All decisions are made locally in each server and require no 
external or centralized management resources. This ensures 
a system that scales without limitations when the streaming 
capacity is increased. Due to the distributed nature there is no 
single point of failure, making a system deployment exceptio-
nally resilient.

Distributed asset propagation Session management

Delivery system infrastructure management
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for content not currently available, the content is automati-
cally pulled from the disk server using standard FTP or HTTP 
transfers. Streaming starts immediately, without having to wait 
for the whole file to be downloaded. 

Convoy is also responsible for the interaction with 
Edgeware’s ISA gateway which provides a single interface 
supporting the dual elements of content and session ma-
nagement for interaction with a back office system such as 
Ericsson’s OpenStream system. This further simplifies the 
management and also enables the continuing use of existing 
back office systems while a fully distributed video delivery 
system is implemented and expanded.

Session Management
One of the most vital elements provided by Convoy is the 
management of video sessions, directing the requesting de-
vice to the video server that is best positioned to deliver the 
requested content. The distributed intelligence of the Convoy 
system means that it is always aware of the position and 
availability of content. Therefore, when a subscriber requests 
a specific piece of content, the Convoy system directs the ses-
sion to the nearest and most efficient server once the higher 
level authorization, DRM and/or CMTS interaction has taken 
place. This sophisticated session management system is a key 
element in building and maintaining a consistently superior 
quality of experience ensuring that content is always availa-
ble, constantly maintained and made available as close to the 
subscriber or viewer as possible.

Delivery system infrastructure fault tolerance 
and load balancing
Convoy is also responsible for delivering a key element of any 
revenue generating subscriber based system – reliability of 
delivery. Using a sophisticated system of local clustering and 
hierarchical redundancy, Convoy delivers the reliability of the 
video delivery system.

Local clustering

Within a local point-of-presence (POP) multiple video servers can 
be combined into a cluster to provide load balancing and fault 
tolerance. From a client point of view the cluster is accessed  
through a single virtual IP. Clusters can be built in two dimensions:
• By mirroring content on multiple servers – to provide load 

balancing and/or fault tolerance

• By spreading content over multiple servers – to provide 
load balancing and/or to increase the size of the cache 
memory beyond the capacity of a single server

A cluster can be scaled to any number of servers in either 
dimension. The simplest cluster is a single server, which 
would then get path redundancy over the available streaming 
interfaces. A more complex cluster would use both mirroring 
and content spreading to provide a highly redundant, high-
performance cluster.

The cluster is implemented through intra-server communi-
cation without any external management required. The only 
requirement is that all streaming interfaces that belong to the 
cluster are connected through a layer 2 switch. 

Hierarchical redundancy

When a hierarchical system is built, Convoy supports redun-
dancy for any resources at the next hierarchy level. This could 
be streaming servers, asset repositories or metadata servers. 
Each node is provided with lists of available resources and, 
which are then monitored for availability. In case of failure, the 
next available resource will automatically be used.

Combining local clustering and hierarchical redundancy al-
lows deployment of systems with excellent fault-tolerance and 
scalability. A system can be scaled by increasing the perfor-
mance in existing POPs or by adding new POPs.

Summary
Convoy provides the distributed intelligence and 
management elements necessary to build, main-
tain and grow a truly distributed, high availability 
on demand TV and video service that delivers 
exceptional quality of experience while keeping 
infrastructure and management cost as low as 
possible. This ensures the maximum effectiveness 
combined with highest revenue opportunity for 
on-demand TV and video services.
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