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U.S. Patent No. 10,057,322 

Sandpiper CDN 
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Pat. No. 10,057,322 Google CDN 
Claim 15 

15(a) 15. A 
method 
comprising: 
providing, at 
a content 
delivery 
network, an 
application 
programming 
interface 
(API); 

Google provides a method that includes providing, at a content delivery network (CDN), an application 
programming interface (API). For example, YouTube and Media CDN utilize the same infrastructure and/or 
certain APIs. 

https://cloud.google.com/blog/products/networking/deploy-streaming-service-with-media-cdn

https://cloud.google.com/cdn
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Google documents various API methods for managing requests through Google Media CDN. In one example, 
Google documentation describes a configurable method for matching requests to content on the CDN based on 
factors such as network topology, path parameters, customer policy information, geography information, and the 
like. 

“Excerpt from Google Media CDN documentation explaining configuration parameters for routing requests to 
the CDN. https://cloud.google.com/media-

cdn/docs/reference/rest/v1/projects.locations.edgeCacheServices#routing” 

15(b) at the API, 
receiving, 
from an 
origin system 
that is 

Google provides logic and infrastructure that receives, at the API, from an origin system that is separate from the 
content delivery network, an embedded resource (such as a request URL) and at least one parameter associated 
with the embedded resource. For example, Media CDN includes an API receiving, from an origin system, an 
embedded resource such as an HTTP request with a hostname and/or other parameters such as additional path 
and/or query parameters associated with the embedded resource. 
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separate 
from the 
content 
delivery 
network, an 
embedded 
resource and 
at least one 
parameter 
associated 
with the 
embedded 
resource; 

https://cloud.google.com/cdn/docs/overview

As another example, Google provides API functionality to facilitate communication between an origin system 
(such as an origin system associated with YouTube’s infrastructure) and the CDN. Google describes how users 
can utilize the Media CDN service in conjunction with separate established infrastructure. 

“Excerpt from Google Media CDN documentation 
https://cloud.google.com/media-cdn/docs/overview” 

15(c) generating a 
modified 

Google provides logic and infrastructure that generates a modified embedded resource providing a direct link to 
a node within the content delivery network for obtaining content associated with the embedded resource.   
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embedded 
resource 
providing a 
direct link to 
a node within 
the content 
delivery 
network for 
obtaining 
content 
associated 
with the 
embedded 
resource; 

In a first example, a modified embedded resource (e.g., the “https://rr4---sn-
q4flrnsk.googlevideo.com/videoplayback?expire= . . .” URL highlighted on the screenshot below) is generated 
and provides a direct link to a node with the content delivery network.  

As shown, a request made to the YouTube hostname (e.g., the origin system) results in a response that includes 
embedded resources (e.g., URLs) corresponding to a local host on which the requested content is stored. 
Therefore, a modified embedded resource (e.g., a modified URL) is returned by the Google Media CDN to the 
YouTube origin server so that YouTube can deliver information to the client, thereby enabling the client to 
directly receive the embedded object, for example, from a local server within the Google Media CDN.  

Excerpt from HTML code containing reference to the CDN node on which the video is stored.  
This code is returned as a response when requesting the following YouTube URL;  

https://www.youtube.com/watch?v=Tx69m9Jb0EY 
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In a second example, a request was made for the same video resource using a different network from the network 
used in the first example. In this second example, the embedded resource (e.g., URL) pointing to the CDN is 
modified prior to serving the client device.  As shown in the highlighted portion of the second example below, 
the embedded resource (e.g., URL) is modified differently as compared to the embedded resource (e.g., URL) 
from the first example above. 

Excerpt from HTML code containing reference to the CDN node on which the video is stored. 
Based on request from network separate from the previous example. 

https://www.youtube.com/watch?v=Tx69m9Jb0EY

In further support, Google provides webpages with embedded videos.  In doing so, Google further generates a 
modified embedded resource providing a direct link (e.g., a link pointing to specific cache server), as indicated 
below.
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https://blog.cubieserver.de/2020/investigations-into-video-streaming/report1-analysis-of-youtube-cdn.pdf

15(d) delivering, 
by the 
content 
delivery 
network, the 
modified 
embedded 
resource to 
the origin 
system; 

Google provides logic and infrastructure that delivers, by the content delivery network, the modified embedded 
resource to the origin system. For example, YouTube provides videos requested by users with the link to a 
specific cache server within Google’s CDN.  In one example, the modified embedded resource includes the 
direct link (e.g., a link pointing) to specific cache server. 

The following image shows how a modified embedded resource (e.g., the “https://rr4---sn-
q4flrnsk.googlevideo.com/videoplayback?expire= . . .” URL highlighted on the screenshot below) is generated 
and delivered.  In the two example images below, the modified embedded resource differs when made from 
different networks. Additionally, the following two images show the response body generated from an API 
request to YouTube for a video. In particular, the response includes code for displaying the webpage, logic 
required to make additional requests and accompanying CDN node URL (e.g., “the modified embedded 
resource”) which reference the node(s) on which the requested video was cached and the functionality to make 
requests utilizing the node(s). 
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Excerpt from HTML code containing reference to the CDN node on which the video is stored.  
This code is returned as a response when requesting the following YouTube URL;  

https://www.youtube.com/watch?v=Tx69m9Jb0EY 

In a second example, a request was made for the same video resource from the client device connected to a 
network different from the network used in the first example. In this case, the URL is pointing to the CDN is 
modified prior to being served to the client device.   
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Excerpt from HTML code containing reference to the CDN node on which the video is stored. 
Based on request from network separate from the previous example. 

https://www.youtube.com/watch?v=Tx69m9Jb0EY

In further support, YouTube provides videos embedded in webpages requested by users, for example using a link 
to a specific cache server, as indicated above. 

https://blog.cubieserver.de/2020/investigations-into-video-streaming/report1-analysis-of-youtube-cdn.pdf 

Upon information and belief, based on the processes described in the above sections and examples provided 
herein, the modified embedded resource is provided to the origin system by the content delivery network, for 
example, through the request URL modification. 
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15(e) receiving, at 
the node, a 
request from 
a client 
device to 
obtain the 
content; and 

Google provides logic and infrastructure for receiving, at the node, a request from a client device to obtain the 
content.  

In one example, client devices request YouTube videos. After the origin system exposes the modified embedded 
resource mentioned in the prior section to the client device, the client device sends additional requests to obtain 
data associated with the content such as video and audio files. The following two images show requests to 
Google’s CDN for audio and video playback from the node that is specified in the modified embedded resource. 

“Excerpt of HTTP requests made to Google CDN when playing content title  
‘Pressure Canning 4 Recipes to Fill the Pantry with 16 Convenience Meals’ 

On chrome browser session on a Windows PC as displayed by chrome browser tools.” 
https://www.youtube.com/watch?v=Tx69m9Jb0EY
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“Excerpt of an individual HTTP request generated by YouTube streaming service detailing  
request headers including the specific CDN node utilized for the aforementioned content title” 

https://www.youtube.com/watch?v=Tx69m9Jb0EY

15(f) providing the 
content to the 
client device. 

Google provides the content to the client device. 
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Excerpt of the same HTTP request, showing the content type returned in the Universal MIDI Packet format. 

In the example above, Google CDN provides content, including video data to the client device in a specialized 
Universal MIDI Packet (e.g., UMP) format. 

In another example, a client device was used to download a YouTube video without using a web browser. The 
following image shows how YouTube provides URLs pointing to the CDN nodes that contain the video 
information that is then sent to the client device. The following two URLs represent the video and audio 
components (highlighted below) of a YouTube video respectively, and are used to locally download videos from 
YouTube. 
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Excerpt of download information extracted from the YouTube video, the above represents the CDN nodes 
through which video/audio data for the video can be retrieved.  

Further, the following image shows the result of downloading this video and audio data and causing client 
playback on a local media player. 
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Still image of YouTube video retrieved from the URL 'https://www.youtube.com/watch?v=cOcEmQgwcl8'
showing the video played at the 0:03:36 mark. 
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