




4. If the content is cached anywhere within the Edge 
Cluster of the server, the content is immediately 	
returned to the client. This is called a “cache hit.” 	
For most websites hosting their content on 	
VoxCAST, cache hits occur more than 90% of 	
the time.

5. If a “cache miss” occurs instead, the Edge Cluster 
contacts the website’s origin server to request the 
object. The object is stored in the cluster’s cache and 
delivered to the client.

If desired, cached versions of objects can be set to 
expire after some amount of time. VoxCAST 	
supports flexible update control: object versioning 
can be managed at the origin with simple URL-based 
version labeling, or out of date content can be 	
manually purged through VoxCAST’s interface.

VoxCAST is a full-featured content delivery network. 
In addition to the basic CDN functionality, 

4.1 The VoxCAST CDN continued:
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Advanced logging and reporting from 	
high-level traffic summaries all the way to 
complete, real time access to the raw web 
logs for a site’s traffic.

Content authentication with an 	
easy to implement token-based API. 

	
Streaming media delivery with VoxCAST 
Live of Windows Media, Quicktime, Flash, 
MP3/Shoutcast, and Ogg content types.

Competitive pricing that gives our 	
customers the best value for their dollar.

VoxCAST’s features include:

Global network connectivity with Edge 	
Clusters in North America and Europe.

Quick and easy setup enabling a site to be 
up and running on VoxCAST in hours or 
even minutes.

Personal service with an easy to use 	
ticketing system, rapid responses to 
queries, and a team that will work with a 
client to meet its needs.vvav
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VoxCAST does a few things most other CDNs don’t:

• VoxCAST is easy to deploy—in most cases, a 
website can be up and running on VoxCAST in less 
than a day, and sometimes in only a few minutes.

• Built into VoxCAST is a highly advanced logging 
system that enables website operators to 	
examine real-time statistics about their website. 
An operator can drill down in real-time even to 
the level of individual log file entries, enabling
unprecedented flexibility for understanding traffic 
patterns and diagnosing problems.

• VoxCAST supports easy content authentication 
with a token-based system that lets the operator 
maintain control over who accesses content.

• VoxCAST’s costs are extremely competitive, 
offering thousands of dollars in savings per 
month over other CDNs for large websites.
We discuss each of these aspects of VoxCAST in 
the following sections.

VoxCAST is also fast and efficient. Below, we 
present statistics for several real websites 
currently using VoxCAST, and also benchmarks 
comparing VoxCAST with other top-flight CDNs.

5.1 Deployment

Deploying VoxCAST to distribute a site’s static 
content—images, videos, auxiliary objects, etc. 
— is painless:

1. First, Voxel’s staff asks the site operator simple 
questions about the types of objects that will be 

cached, the location of the origin server, etc.

2. Based on the answers, an account is initialized 
with settings optimized to the site’s application; 
a subdomain is created for the site and deployed 
onto VoxCAST.

3. A VoxCAST user interface account is created for 
the site operator.

4. VoxCAST is now ready to serve content for the 
site: the operator simply changes links to the 
content in the site’s pages to point to VoxCAST’s 
subdomain, instead of the origin server.

The process is similarly easy for VoxCAST Live’s 
streaming media delivery.

Typically, setup takes just a few minutes, with only 
minor tweaks on the origin server to direct users 
to the CDN.

5 The benefits of VoxCAST

Akamai

Internap

Limelight

Level3

Panther 
Express

VoxCAST

Network

N/S. America,
EU, Asia, Africa

US, EU, Asia (?)

US, EU, Asia

US, EU, Asia

US, EU, Asia 

US, EU

Reporting

Real-time summary

Real-time summary

Real-time summary,
Real-time log access(?)

Real-time summary,
Daily logs(?)

Real-time summary,

Real-time summary,
Real-time log access

Modalities.

Static objects,
Streaming media,
Applications

Static objects,
Streaming media

Static objects,
Streaming media

Static objects,
Streaming media

Static objects,

Static objects,
Streaming media

Deployment

1 week

1 day

1 day

Table 2. CDN feature breakdown. Deployment times and costs are for static objects assuming about 100 TB monthly throughput.
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5.2 Real-time logging and statistics

VoxCAST’s user interface provides detailed 
summaries and visualizations of a number of 
useful statistics, like request counts, bandwidth 
usage, cache hit percentage, and more. Unlike 
other CDNs, VoxCAST also retains full web log 	
entriesfor every request. VoxCAST provides tools 
for accessing the logs in real time in common 
formats, and also exports nightly versions of the 
log files for download. This capability enables 
unprecedented flexibility for high-bandwidth sites 
to understand traffic patterns and exploit logging 
information in applications like advertising 	
and billing.

5.3 Content authentication

VoxCAST supports authentication to ensure 
cached content is delivered only to authorized 
clients. For example, a subscription service may 
only allow registered, logged in users to access 
content. VoxCAST’s system, which is based on 
simple authentication tokens, is easy to use with 

almost any session management backend. The 
tokens are constructed by hashing together the 
client’s IP address, the URL of the content object, 
and a secret key assigned to the site’s VoxCAST 
account. Thetoken is added to the end of the 	
content’s VoxCAST-hosted URL so that when it is
requested, VoxCAST can check the authorization.

A site requests authentication for an object by 
including a simple HTTP header when the object 
is served from the origin server.

5.4 Lower costs

VoxCAST beats its competitors on price. For a 
website like the one described in Table 1, with 
about 100 TB of throughput per month, the 	
average CDN delivery cost is $0.29/GB, and prices 
are rising.8 VoxCAST’s costs for a website of this
size are about $0.20/GB. For a 100 TB website, 
that’s a savings of almost $10,000 over 	
competitors that VoxCAST meets or beats in 	
performance, as we show in the following section.

5.5 Real-world results

VoxCAST is a world-class CDN on par with more 
expensive solutions from large CDN companies 
like Akamai and Limelight Networks. To prove it, 
we collected quantitative data from a third party 
network testing service, Gomez (gomez.com),
comparing load times for objects fromseveral 	
different CDNs including VoxCAST. We also 	
gathered data showing how VoxCAST reduces 
the load on origin servers and responds to flash 
crowds, and how the CDN works with different 
site modalities like image-heavy blogs, news 
organizations, and video sharing sites.

VoxCAST Live is a streaming media hosting 	
solution based on VoxCAST. We also used the 	
streaming media monitoring capabilities of 	
another network testing service, Webmetrics 
(webmetrics.com) to collect performance and 
user experience data for some of the audio and 
video streams hosted by VoxCAST Live.

5 The benefits of VoxCAST continued:

8Rayburn, D. A pricing guide to online video delivery and storage. June 2007 hURL: http://www. streamingmedia.com/article.asp?id=9620i.
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    • Reduced infrastructure CapEx & OpEx
    • Unsurpassed performance
    • No-downtime (100% availability) SLA

    • Virtually unlimited scalability
    • Low cost and rapid startup
        World Class Support and Integration
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5.5.1 Load times

Gomez’s capabilities include last-mile load time 
testing in which real client machines (as opposed 
to servers at a data center) download objects and 
report on end-to-end times. In our tests, the clients 
were distributed throughout the U.S. and had 	
broadband connections (e.g., cable or DSL). We 
tested download times for similarly sized objects 
on the Akamai (akamai.com), Limelight Networks 
(limelightnetworks.com), and VoxCAST (voxel.net) 
CDNs. For comparison, we also tested the 	
download times from a typicalmanaged hosting 
solution at Voxel’s data center in New York.

Figures 3 shows the outcome of our last-mile load 
time tests for 11140 KB objects. (We also tested 1 
KB, 6 KB, and 50 KB objects, with mostly similar 	
results.) All of the CDNs except Limelight yielded 
load times faster than the traditionally hosted 	
object. Each of the networks experienced 	
occasional network hiccups. The strategic 	
placement of VoxCAST’s servers enabled it to 	
rapidly deliver the requested content once a 	
connection was established. VoxCAST’s content 
download times were also the most consistent of 
any CDN, with a standard deviation of 0.29 sec, 
compared with Akamai’s 0.36 sec and 	
Limelight’s 0.43 sec.

5 The benefits of VoxCAST continued:

Figure 3. Load time tests for 11140 KB objects. Download time graphs show the tests (one per hour, with each test 
representing the average results from 10 last-mile clients) broken down into DNS lookup time, initial connection 
time, time until the first byte was received, and time for the full content to download. The end-to-end load time 
distributions for each of the services are also shown.

10
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5 The benefits of VoxCAST continued:

5.5.2 Cache hit rates

We collected traffic data for five large websites 
that use VoxCAST to distribute their media:

Political Blog This site is a popular political 	
blogging and opinion site. The site uses VoxCAST 
to distribute its image content, CSS stylesheets, 
JavaScript source, and some of its ads. On 	
average, VoxCAST-distributed objects for the 	
Political Blog are about 6 KB in size. 

News Source This site, the online presence 
of a major newspaper, uses VoxCAST to serve 
JavaScript sources. The objects average about 6.5 
KB in size.

Celebrity News Blog This blog is a well-known 
and extremely popular celebrity news source that 
ranks in the top 1000 in Alexa’s web traffic 	
rankings. The blog uses VoxCAST to serve all of 
its images, CSS, and JavaScript. VoxCAST typically 
serves the blog’s media objects, which average 33 
KB in size.

Community Video This is a community video 	
sharing website. Visitors can upload videos, which 
are distributed via VoxCAST to viewers. The video 
objects are generally about 3 MB in size.

Backend Video This company manages the video 
content for a variety of third party websites, and 
uses VoxCAST to distribute all of the content. The 
assets served by VoxCAST average more than 7 
MB in size.

Figure 5 shows the traffic and the cache hit rates 
for each of the websites. The cache hit rate is the 
percentage of requests that are served directly 
from the cache of a VoxCAST Edge Cluster. The 
origin server for a website services a request 
only when a cache miss occurs, so a high cache 
hit rate means that VoxCAST is handling most of 
the site’s content delivery load.

Websites that change infrequently relative to 
the volume of requests (e.g., the Celebrity News 
Blog, which is updated a few dozen times a day) 
have the highest cache hit rates. The front page 
of the Celebrity News Blog accounts for the 
majority of the site’s hits, so media linked from 
the front page is almost always stored in the 
cache. Because the Celebrity News Blog’s media 
objects consist mostly of relatively small images, 
many of the site’s objects can be cached at the 
VoxCAST Edge Clusters, even for less popular 
pages on the site. (The Edge Cluster space 	
allocated to a site’s cache can be adjusted to 
meet the needs of the site.) The cache hit rate for 
the Celebrity News Site is essentially 100%, 	
offloading nearly all of the site’s media traffic 
from the origin servers.
The News Source and Political Blog sites also 
have very high cache hit rates. The cache hit rate 
can depend on factors like the site design, 	
frequency of updates, popularity of particular 
content, and cache capacity. In Figure 5, the 
cache hit rate of the Political Blog improves 
slightly for a period of several days about a third 

Figure 5. One month’s traffic load and cache hit rate data for five 
large websites that use VoxCAST. The blue line shows the traffic 
(Mbps) for each site; the green line shows the percentage of 
requests that were present in VoxCAST’s cache.
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The News Source and Political Blog sites also 
have very high cache hit rates. The cache hit 
rate can depend on factors like the site design, 
frequency of updates, popularity of particular 
content, and cache capacity. In Figure 5, the cache 
hit rate of the Political Blog improves slightly for 
a period of several days about a third of the way 
through the month. This was due to a popular 
post containing several images, which remained 
in the cache and accounted for a larger than usual 
(for a single post) percentage of the site’s traffic 
over that period.

Video sites have lower cache hit rates than most 
other sites using VoxCAST. In part, this is due 
to the size of the objects being served. Because 
video objects are very large, fewer objects can 
be stored in the cache at any given time. (Again, 
cache hit rates can be improved for larger objects 
by requesting more storage space on the 	
VoxCAST Edge Clusters.) The Community Video 
site hosts thousands of videos, many of them 
popular. However, occasionally a single video 
prompts many visits by a “flash crowd”—as can 
be seen about a quarter of the way through the 
month. A very popular video remains cached, 	

disbursing the load from the flash crowd among 
VoxCAST’s Edge Servers without adversely  	
affecting the origin servers. The benefit of  	
VoxCAST during flash crowds can also be seen  
statistically: for higher traffic sites, a strong 	
positive correlation exists between traffic (Mbps)
and cache hit rate.

5.5.3 Streaming media delivery

VoxCAST Live is a world class delivery network 
for streaming media. VoxCAST Live can deliver 
content in a variety of formats:

• Windows Media
• Quicktime
• Flash
• MP3/Shoutcast
• Ogg

We tested the performance of VoxCAST 	
Live using Webmetrics’ streaming media 	
monitoring service. Webmetrics computes a five 
point “Stream Quality Score” heuristic based on 
several metrics, including:

• Initial time to connect to the stream;
• Initial buffering time;
• Frequency of rebuffering events; and
• Time spent rebuffering.

VoxCAST’s streams score consistently high in 	
the stream quality heuristic. Figure 6 shows 	
the Webmetrics stream quality scores for 	
two streams over a five day period: the Windows 
Media 9 audio stream for a popular radio network, 
and the Windows Media Video stream for a widely 
viewed live daily Internet TV show from the 	
same network. The figure also shows average 	
connection and buffering times, and number of 	
simultaneous connections to the streams. 	
VoxCAST Live is capable of easily handling midday 
spikes and flash crowds with no interruption in 
service, even for popular streams.

5 The benefits of VoxCAST continued:
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Content distribution is increasingly a bottleneck 
for popular sites on the modern web. Visitors 
are coming to expect a media-rich web browsing 
experience, which places severe demands on a 
site’s delivery infrastructure. Content distribution
networks like VoxCAST can alleviate those 
demands, ensuring 100% availability, reducing 
delivery latency, and simplifying backend 	
deployment and scaling for even the most 	
highly trafficked sites.

VoxCAST is a world-class CDN, with global 	
network coverage, comprehensive management 
and reporting tools, and a host of features like 
real-time log access, easy to use content 	
authentication, and streaming media support 
for a variety of popular content types. VoxCAST 
can be deployed in a matter of minutes, and is 
competitively priced to offer outstanding value. 
VoxCAST’s performance is on par with its larger 
competitors. For these reasons and more, some 
of the web’s most popular sites have already 	
chosen VoxCAST for their content delivery needs.

About Voxel dot Net

Since 1999, Voxel dot Net has been providing 
innovative IP and managed hosting solutions for 
clients worldwide. Recognized as a true leader in 
the high availability and bandwidth intensive 	
infrastructure markets, Voxel dot Net has 	
attracted clients in need of comprehensive 	
solutions for complex problems. Our extensive 
R&D facilities and top quality IP and systems 
engineers consistently develop, implement and 
support managed solutions for the most 	
demanding applications.
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