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TECHNIQUES FOR TRAFFIC SURGE
PROTECTION OF LIVE ORIGIN SERVER

BACKGROUND
Field of the Various Embodiments

The various embodiments relate generally to computer
science, media content streaming, and, more specifically, to
techniques for traffic surge protection of a live origin server.

Description of the Related Art

Media streaming is the process of continuously transmit-
ting media content over a network for playback by client
applications. To stream media content items, a live origin
server can be used to transmit the media content items (e.g.,
video and/or audio) and related metadata to client applica-
tions that play back the media content items. The live origin
server can receive the media content items from one or more
publishing servers, and the live origin server is considered
the source of truth for the media content items.

A content delivery network (CDN) is a network of geo-
graphically distributed servers used to provide faster deliv-
ery of content to client applications. A CDN can store copies
of media content items from a live origin server to provide
faster delivery of the media content items and reduce traffic
to the live origin server. Storing copies of media content
items in a CDN is also referred to herein as caching the
media content items in the CDN.

One drawback of using a CDN is that, when servers of the
CDN are unable to serve requested media content items,
such as when the CDN servers are down or the CDN servers
have not cached the requested media content items, a large
number of requests for the same media content items can be
forwarded to the live origin server at once, which is also
referred to as a “traffic surge.” For example, during the live
streaming of a given media content item, a CDN server may
not have cached the most recent segments of the given media
content item. As another example, media content items
stored on a CDN server could be manually invalidated in an
event referred to as a “digital video recorded (DVR) flush.”
In such cases, the CDN server will forward requests for the
invalidated media content items to the live origin server,
which can result in a traffic surge at the live origin server.
During the traffic surge, the live origin server or the live
origin storage servers can become overwhelmed and be
unable to handle the incoming requests for media content
items. During the traffic surge, the live origin server may
also be unable to handle requests to write new segments of
media content items to storage at the live origin server,
which can result in the media content items remaining
incomplete at the live origin server.

As the forgoing illustrates, what is needed in the art are
more effective techniques to protect against traffic surges at
live origin servers.

SUMMARY

One embodiment of the present disclosure sets forth a
computer-implemented method for responding to requests
for media content. The method includes receiving a first
request from a first client for at least one segment of a media
content item. The method also includes retrieving, from a
datastore, a reference to each segment included in the at least
one segment. The method further includes retrieving, from
a cache, the at least one segment of the media content item
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based on the reference to each segment included in the at
least one segment. In addition, the method includes trans-
mitting the at least one segment of the media content item to
the first client.

Other embodiments of the present disclosure include,
without limitation, one or more computer-readable media
including instructions for performing one or more aspects of
the disclosed techniques as well as one or more computing
systems for performing one or more aspects of the disclosed
techniques.

At least one technical advantage of the disclosed tech-
niques relative to the prior art is that the disclosed techniques
can more effectively handle requests to a live origin server
during traffic surges by separately handling read and write
requests and by prioritizing more important requests over
less important requests. In addition, the disclosed techniques
read media content item segments from a cache of the live
origin server, which can prevent a datastore of the live origin
server from being overwhelmed during traffic surges. Fur-
ther, the disclosed techniques provide strong read-after-write
consistency, allowing the live origin server to determine if a
media content item segment has changed as the result of a
write request, in which case the live origin can return the
media content item segment from the datastore rather than
from the cache. These technical advantages represent one or
more technological improvements over prior art approaches.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the above recited features of
the various embodiments can be understood in detail, a more
particular description of the inventive concepts, briefly sum-
marized above, may be had by reference to various embodi-
ments, some of which are illustrated in the appended draw-
ings. It is to be noted, however, that the appended drawings
illustrate only typical embodiments of the inventive con-
cepts and are therefore not to be considered limiting of scope
in any way, and that there are other equally effective
embodiments.

FIG. 1 illustrates a block diagram of a computer-based
system configured to implement one or more aspects of the
various embodiments;

FIG. 2 is a more detailed illustration of the live origin
server of FIG. 1, according to various embodiments;

FIG. 3 is a more detailed illustration of live origin
application of FIG. 1, according to various embodiments;

FIG. 4 is a flow diagram of method steps for writing
media content and associated metadata, according to various
embodiments; and

FIG. 5 is a flow diagram of method steps for processing
a read request, according to various embodiments.

DETAILED DESCRIPTION

In the following description, numerous specific details are
set forth to provide a more thorough understanding of the
various embodiments. However, it will be apparent to one
skilled in the art that the inventive concepts may be practiced
without one or more of these specific details.

A content delivery network (CDN) can store copies of
media content items from a live origin server to provide
faster delivery of the media content items and reduce traffic
to the live origin server. One drawback of using a CDN is
that, when servers of the CDN are unable to serve requested
media content items, such as when the CDN servers are
down or the CDN servers have not cached the requested
media content items, a large number of requests for the same
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media content items can be forwarded to the live origin
server at once, which is also referred to as a “traffic surge.”
During the traffic surge, the live origin server can become
overwhelmed and be unable to handle the incoming requests
for media content items. During the traffic surge, the live
origin server may also be unable to handle requests to write
new segments of media content items to storage at the live
origin server, which can result in the media content items
remaining incomplete at the live origin server.

With the disclosed techniques, a live origin server can be
protected from traffic surges. In some embodiments, read
and write paths in the live origin server are separated, and
requests are prioritized during traffic surges so that less
important requests are dropped before more important
requests. When a publishing stack of the live origin server
receives a request from the source of a media content item
to write a segment of the media content item, the publishing
stack assigns a unique segment identifier (ID), segment
arrival time, and segment duration to the media content item
segment. Then, the publishing stack requests a write stack of
the live origin server to write the media content item
segment to a datastore. The write stack writes the media
content item segment and metadata specifying the ID and
the timestamp to the datastore. Asynchronously, the pub-
lishing stack writes the media content item segment to a
cache of the live origin server. The media content item
segment written to the cache is addressable using the meta-
data written to the datastore. When a read request for a
media content item segment is received by the live origin
server, a CDN stack of the live origin server retrieves
metadata related to the media content item segment using a
read stack of the live origin server, and the CDN stack
requests, via the read stack and using the metadata, the
media content item segment from the cache. The cache can
return the media content item segment to the read stack if the
media content item segment is stored in the cache. If the
media content item segment is not stored in the cache, or if
the metadata indicates that the media content item segment
has been updated in the datastore, then the read stack will
read the media content item segment from the datastore
instead. The live origin server also detects traffic surges by
tracking datastore utilization, such as by computing a per-
centage of datastore responses that are slower than a pre-
defined threshold that indicates high datastore utilization,
ie., a traffic surge or pending traffic surge. During high
datastore utilization, the live origin server prioritizes write
requests, in which new media content item segments are
being written to the live origin server, over read requests, in
which media content item segments are being read by client
applications from the live origin server. For the read
requests, the CDN stack prioritizes requests for media
content item segments associated with a live edge over
requests for DVR media content item segments. The live
edge is the media that is within a time window of the live
broadcast stream (e.g., less than 5 minutes from the live
stream), while the DVR media content represents non live
streaming media broadcasted more than the time window
from the live edge. The CDN stack detects a read request for
live edge media content item segments by parsing the URL
of the read request and, for requests to read a media content
item segment, comparing a requested media content item
segment time with a world clock and information for the
media content. The CDN stack computes each segment time
considering the requested media content item segment iden-
tifier, segment duration, start segment number, and start
segment arrival time. The CDN stack determines that the
read request is for a live edge media content item segment,
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rather than for a DVR media content item segment, if the
computed time difference is within a predefined range. At
the time of a traffic surge, the live origin server can drop
requests for DVR media content item segments, which have
lower priority, and dedicate the live origin resources to
satisfying, in order of priority, write requests, requests for
manifest information specifying the segments and/or ver-
sions of media content items, and requests for media content
item segments associated with the live edge.

At least one technical advantage of the disclosed tech-
niques relative to the prior art is that the disclosed techniques
can more effectively handle requests to a live origin server
during traffic surges by separately handling read and write
requests and by prioritizing more important requests over
less important requests. In addition, the disclosed techniques
read media content item segments from a cache of the live
origin server, which can prevent a datastore of the live origin
server from being overwhelmed during traffic surges which
may negatively impact availability of the live origin service.
Further, the disclosed techniques provide strong read-after-
write consistency, allowing the live origin server to deter-
mine if a media content item segment has changed as the
result of a write request, in which case the live origin can
return the media content item segment from the datastore
rather than from the cache. These technical advantages
represent one or more technological improvements over
prior art approaches.

System Overview

FIG. 1 illustrates a block diagram of a computer-based
system 100 configured to implement one or more aspects of
the various embodiments. As shown, system 100 includes,
without limitation, a media connector 102, an encoder 104,
a packager 106, a live origin server 140 connected to a
datastore 108 and a cache 110, and one or more CDN servers
112(1)-(N) (referred to herein collectively as CDN servers
112 and individually as a CDN server 112) in communica-
tion with one or more user devices 114 via a network (not
shown), such as the Internet.

Media connector 102 is a system component or interface
that receives transmitted data from media sources (not
shown) and live media feeds (not shown), terminates the
transmission, and extracts video streams from the transmit-
ted data. Media connector 102 can enable the exchange of
various types of media, such as video and/or audio, by
supporting different protocols and data formats. Media con-
nector 102 can incorporate hardware and/or software to
manage data translation, signal conversion, or protocol
adaptation, ensuring appropriate routing of media content
across diverse environments.

Encoder 104 is specialized software and/or hardware
designed to convert digital content into a suitable format for
storage, transmission, and/or display. Encoder 104 can pro-
cess various types of content, such as audio and/or video, by
applying compression algorithms and encoding schemes to
transform raw data content into one or more optimized,
standardized formats. Encoder 104 can support multiple
encoding standards and codecs to accommodate different
content types and delivery platforms. For example, encoder
104 can perform video transcoding and generate different
audio/video bit rates and segment encoded video into small
chunks for live distribution.

Packager 106 is a publishing server that can transform,
manage, and distribute digital content across a network.
Packager 106 can manage the workflow for content updates,
ensuring that content is properly prepared and formatted for
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dissemination. Packager 106 can include any software for
content management, authentication, and distribution auto-
mation. For example, packager 106 can take the encoded
chunks from encoder 104 and perform digital rights man-
agement (DRM) encryption, then transmit the encrypted
chunks to live origin server 140.

Live origin server 140 is a server that can be used to
transmit media content items (e.g., video and/or audio) and
related metadata to client applications (also referred to
herein as “clients”) that play back the media content items.
In some embodiments, live origin server 140 receives pack-
aged media content items for distribution from packager
106, and live origin server 140 is considered the source of
truth for the media content items. Illustratively, live origin
server 140 includes, without limitation, a live origin appli-
cation 146. Live origin application 146 can be stored in a
memory, and execute on one or more processors, of live
origin server 150, as discussed in greater detail below in
conjunction with FIG. 2.

Live origin application 146 can receive and process
requests from packager 110 to write media content item data
and/or associated manifest information (also referred to
herein as “write requests”) to storage, shown as datastore
108 and cache 110. A manifest includes metadata that
indicates the segments and/or versions of a media content
item. Live origin application 146 can also receive and
process requests for media content item data and/or manifest
information (also referred to herein as “read requests”) from
client applications running on user devices 114. In some
embodiments, when datastore 108 utilization is considered
high, live origin application 146 prioritizes processing of the
write requests and certain read requests for manifest infor-
mation and segments of media content items (also referred
to herein as “media content item segments™) associated with
a live edge, as discussed in greater detail below. Live origin
application 146 also implements a caching mechanism that
stores media content item segments in a manner that
decouples read and write requests. The caching mechanism
can reduce the number of requests to retrieve data from
datastore 108 and improve response times by retrieving
media content item segments from cache 110 instead. Live
origin application 146 can also ensure write/read consis-
tency by providing the most updated media content item
segments.

Datastore 108 provides non-volatile storage for applica-
tions and data in live origin server 140. For example, and
without limitation, media content item segments, manifest
information, and/or associated metadata can be stored in
datastore 108. In some embodiments, datastore 108 can
include one or more fixed or removable hard disk drives,
flash memory devices, CD-ROMs (compact disc read-only-
memories), DVD-ROMs (digital versatile disc-ROMs), Blu-
rays, HD-DVDs (high definition DVDs), and/or other mag-
netic, optical, or solid state storage devices. In some
embodiments, datastore 108 can be a network attached
storage (NAS) and/or a storage area-network (SAN).
Although shown as coupled to live origin server 140, in
various embodiments, live origin server 140 can include
datastore 108.

Cache 110 provides non-volatile and/or volatile storage
for applications and data in live origin server 140. For
example, and without limitation, media content item seg-
ments can be stored in cache 110. In some embodiments,
cache 110 can include one or more random access memories
(RAMs), fixed or removable hard disk drives, flash memory
devices, CD-ROMs (compact disc read-only-memories),
DVD-ROMs (digital versatile disc-ROMs), Blu-rays, HD-
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DVDs (high definition DVDs), and/or other magnetic, opti-
cal, or solid state storage devices. Datastore 108 can be a
network attached storage (NAS) and/or a storage area-
network (SAN). In some embodiments, cache 110 can be an
ephemeral volatile (EV) cache that includes memory and
one or more ephemeral disks. Although shown as coupled to
live origin server 140, in various embodiments, live origin
server 140 can include cache 110.

CDN servers 112 include one or more specialized com-
puting devices designed to efficiently deliver media content,
such as media content item segments, to client applications.
CDN servers 112 can be geographically distributed to mini-
mize the distance media content travels when being deliv-
ered to clients. CDN servers 112 can be positioned at the
edge of a network, closer to clients. CDN servers 112 can
also act as intermediaries between clients and live origin
server 140 by requesting media content from live origin
server 140 when such media content is not available in CDN
servers 112 cache. In some embodiments, CDN servers 112
can distribute incoming traffic among multiple servers to
optimize resource use, avoid overload, and increase perfor-
mance.

User devices 114 are electronic devices that individuals
utilize to interact with digital content or services over a
network. User devices 114 can include, but are not limited
to, personal computers, laptops, smartphones, tablets, smart
TVs, gaming consoles, and/or wearable devices such as
smartphones with an application to stream media content.
Client applications (not shown) running on user devices 114
can connect to and communicate with CDN servers 112 or
other network components to access, consume and manipu-
late content or engage in various digital activities, such as
streaming media content. User devices 114 can include
processors, memory, communication interfaces, and user
interfaces.

System 100 is shown herein is for illustrative purposes
only, and variations and modifications are possible without
departing from the scope of the present disclosure. For
example, the number and types of servers, and/or the num-
ber of user devices can be modified as desired. As specific
examples, in some embodiments, multiple pipelines that
include media connectors, encoders, and packagers can
exist, and/or multiple live origin servers can be used. Fur-
ther, the connection topology between the various units in
FIG. 1 can be modified as desired. In some embodiments,
any combination of the servers and/or user devices can be
included in and/or replaced with any type of virtual com-
puting system, distributed computing system, and/or cloud
computing environment, such as a public, private, or a
hybrid cloud system.

FIG. 2 is a more detailed illustration of live origin server
140 of FIG. 1, according to the various embodiments. Live
origin server 140 may be any type of computing device,
including, without limitation, a server machine, a server
platform, a desktop machine, a laptop machine, a hand-held/
mobile device, a digital kiosk, an in-vehicle infotainment
system, and/or a wearable device. In some embodiments,
live origin server 140 is a server machine operating in a data
center or a cloud computing environment that provides
scalable computing resources as a service over a network.

As shown, the live origin server 140 includes, without
limitation, processor(s) 202 and system memory(ies) 204
coupled to a parallel processing subsystem 212 via a
memory bridge 214 and a communication path 213.
Memory bridge 214 is further coupled to an I/O (input/
output) bridge 220 via a communication path 207, and 1/O
bridge 220 is, in turn, coupled to a switch 226.
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In various embodiments, I/O bridge 220 is configured to
receive user input information from optional input devices
218, such as a keyboard, mouse, touch screen, sensor data
analysis (e.g., evaluating gestures, speech, or other infor-
mation about one or more uses in a field of view or sensory
field of one or more sensors), and/or the like, and forward
the input information to the processor(s) 202 for processing.
In some embodiments, live origin server 140 may be a server
machine in a cloud computing environment. In such
embodiments, live origin server 140 may not include input
devices 218, but may receive equivalent input information
by receiving commands (e.g., responsive to one or more
inputs from a remote computing device) in the form of
messages transmitted over a network and received via the
network adapter 230. In some embodiments, switch 226 is
configured to provide connections between 1/O bridge 220
and other components of live origin server 140, such as a
network adapter 230 and various add-in cards 224 and 228.

In some embodiments, I/O bridge 220 is coupled to a
system disk 222 that may be configured to store content and
applications and data for use by processor(s) 202 and
parallel processing subsystem 212. In one embodiment,
system disk 222 provides non-volatile storage for applica-
tions and data and may include fixed or removable hard disk
drives, flash memory devices, and CD-ROM (compact disc
read-only-memory), DVD-ROM (digital versatile disc-
ROM), Blu-ray, HD-DVD (high-definition DVD), or other
magnetic, optical, or solid state storage devices. In various
embodiments, other components, such as universal serial
bus or other port connections, compact disc drives, digital
versatile disc drives, film recording devices, and the like,
may be connected to 1/O bridge 220 as well.

In various embodiments, memory bridge 214 may be a
Northbridge chip, and I/O bridge 220 may be a Southbridge
chip. In addition, communication paths 207 and 213, as well
as other communication paths within live origin server 140,
may be implemented using any technically suitable proto-
cols, including, without limitation, AGP (Accelerated
Graphics Port), HyperTransport, or any other bus or point-
to-point communication protocol known in the art.

In some embodiments, parallel processing subsystem 212
comprises a graphics subsystem that delivers pixels to an
optional display device 216 that may be any conventional
cathode ray tube, liquid crystal display, light-emitting diode
display, and/or the like. In such embodiments, the parallel
processing subsystem 212 may incorporate circuitry opti-
mized for graphics and video processing, including, for
example, video output circuitry. Such circuitry may be
incorporated across one or more parallel processing units
(PPUs), also referred to herein as parallel processors,
included within the parallel processing subsystem 212.

In some embodiments, the parallel processing subsystem
212 incorporates circuitry optimized (e.g., that undergoes
optimization) for general purpose and/or compute process-
ing. Again, such circuitry may be incorporated across one or
more PPUs included within parallel processing subsystem
212 that are configured to perform such general purpose
and/or compute operations. In yet other embodiments, the
one or more PPUs included within parallel processing
subsystem 212 may be configured to perform graphics
processing, general purpose processing, and/or compute
processing operations. Memory 204 includes at least one
device driver configured to manage the processing opera-
tions of the one or more PPUs within parallel processing
subsystem 212. Illustratively, memory 204 includes, without
limitation, live origin application 146.
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In various embodiments, parallel processing subsystem
212 may be integrated with one or more of the other
elements of FIG. 2 to form a single system. For example,
parallel processing subsystem 212 may be integrated with
processor 202 and other connection circuitry on a single chip
to form a system on a chip (SoC).

In some embodiments, communication path 213 is a PCI
Express link, in which dedicated lanes are allocated to each
PPU. Other communication paths may also be used. The
PPU advantageously implements a highly parallel process-
ing architecture, and the PPU may be provided with any
amount of local parallel processing memory (PP memory).

It will be appreciated that the system shown herein is
illustrative and that variations and modifications are pos-
sible. The connection topology, including the number and
arrangement of bridges, the number of CPUs 202, and the
number of parallel processing subsystems 212, may be
modified as desired. For example, in some embodiments,
system memory 204 could be connected to the processor(s)
202 directly rather than through memory bridge 214, and
other devices may communicate with system memory 204
via memory bridge 214 and processor 202. In other embodi-
ments, parallel processing subsystem 212 may be connected
to 1/O bridge 220 or directly to processor 202, rather than to
memory bridge 214. In still other embodiments, I/O bridge
220 and memory bridge 214 may be integrated into a single
chip instead of existing as one or more discrete devices. In
certain embodiments, one or more components shown in
FIG. 2 may not be present. For example, switch 226 could
be eliminated, and network adapter 230 and add-in cards
224, 228 would connect directly to 1/0 bridge 220. Lastly,
in certain embodiments, one or more components shown in
FIG. 2 may be implemented as virtualized resources in a
virtual computing environment, such as a cloud computing
environment. In particular, the parallel processing subsys-
tem 212 may be implemented as a virtualized parallel
processing subsystem in at least one embodiment. For
example, the parallel processing subsystem 212 may be
implemented as a virtual graphics processing unit(s)
(vGPU(s)) that renders graphics on a virtual machine(s)
(VM(s)) executing on a server machine(s) whose GPU(s)
and other physical resources are shared across one or more
VMs.

Traffic Surge Protection of Live Origin Server

FIG. 3 is a more detailed illustration of live origin
application 146 of FIG. 1, according to various embodi-
ments. As shown, live origin application 146 includes a
publishing stack 304, a write stack 306, a CDN stack 308,
and a read stack 310. In operation, live origin application
146 can receive write requests, shown as a write request 302,
and read requests, shown as a read request 316. In response
to receiving a write request to write media content data, live
origin application 146 writes media content data included in
write request to datastore 108 and cache 110. In response to
receiving a write request to write manifest information, live
origin application 146 writes manifest information included
in the write request to datastore 108. In response to a read
request for media content data, live origin application 146
returns a media content item or portion thereof, such as a
media content item segment, that is being requested to a
client application that made the request. In response to a read
request for manifest information, live origin application 146
returns the manifest information that is being requested to a
client application that made the request. As described, live
origin application 146 may receive read requests when CDN
servers 112 are down or when CDN servers 112 have not
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cached requested media content items or manifest informa-
tion and, as a result, forward the read requests to live origin
application 146.

Write request 302 can be a request from packager 106 to
write a segment of a media content item and corresponding
metadata, and/or manifest information, to live origin appli-
cation 146. For example, write request 302 can request to
write a media content item segment related to a live stream.
Read request 316 is a request for a segment of a media
content item or manifest information from live origin appli-
cation 146. For example, read request 316 can request, from
live origin application 146, a segment of a live streaming
media content item or a DVR media content item. As
discussed in greater detail below, read and write paths in live
origin application 146 are separated for performance and
security reasons, and requests are prioritized during traffic
surges so that less important requests are dropped before
more important requests.

Publishing stack 304 receives write request 302 from
packager 106 and sends a request to write stack 306 to
process write request 302. Upon receiving a write request to
write a media content item segment, publishing stack 304
assigns a unique segment ID, segment arrival time, and
segment duration to the media content item segment of the
write request. Publishing stack 304 requests that write stack
306 write the media content item segment and correspond-
ing metadata, including the segment ID, segment arrival
time, and segment duration, to datastore 108. Write stack
306 writes the media content item segment and correspond-
ing metadata specifying to the media content item segment
to datastore 108.

In some embodiments, publishing stack 304 asynchro-
nously requests that write stack 306 write the same media
content item segment to cache 110. As described, in some
embodiments, cache 110 can be an ephemeral volatile (EV)
cache that uses memory and one or more ephemeral disks to
store data, such as the media content item segment. In such
cases, cache 110 can handle multiple orders of magnitude
more requests than datastore 108 (i.e., cache 110 has a
higher throughput than datastore 108), and requests for
media content segments can, if possible, be satisfied using
cache 110 to protect datastore 108 from traffic surges. In
some embodiments, each media content item segment writ-
ten to cache 110 is addressable using corresponding meta-
data written to datastore 108. In some other embodiments,
publishing stack 304 requests that write stack 308 write
media content item segments in sequence (referred to herein
as a synchronous pipeline). For example, in a synchronous
pipeline, publishing stack 304 will not request write stack
306 to write content media segment N+1 before content
media segment N is successfully written in datastore 108. In
some embodiments, publishing stack 304 updates the meta-
data corresponding to a media content item segment in
datastore 108 if the media content item segment is updated
in datastore 108.

CDN stack 308 receives read request 316 for a media
content item segment. CDN stack 308 stores information
associated with the media content item that indicates the
arrival time of a first segment of the media content item, a
segment number of a first content item segment, and a
frequency of content media segments. CDN stack 308
retrieves metadata related to the requested media content
item segment from datastore 108 using read stack 310, and
the CDN stack 308 requests, via the read stack 310, the
media content item segment from cache 110 using the
metadata. Each requested media content item segment has a
specific ID that is addressable in cache 110 using the

20

25

40

45

55

60

65

10

metadata retrieved from datastore 108. If the request is for
a media content item segment associated with a specific ID
and read stack 310 can find the ID in cache 110, CDN stack
308 determines that the media content item segment is in
cache 110. On the other hand, if read stack 310 cannot find
the ID in cache 110, CDN stack 308 determines that the
media content item segment is not stored in cache 110. If the
media content item segment is not stored in cache 110, then
read stack 310 will read the media content item segment
from the datastore 108 instead. Accordingly, CDN stack 308
ensures write/read consistency by providing the most
updated media content. In addition, reading metadata, which
is small in size and can be frequently updated, from data-
store 108 is computationally inexpensive relative to retriev-
ing media content item segments.

In some embodiments, read stack 310 detects traffic
surges by tracking datastore 108 utilization, such as by
computing a percentage of datastore 108 responses that are
slower than a predefined threshold that indicates high data-
store 108 utilization, i.e., a traffic surge or pending traffic
surge. In some embodiments, read stack 310 can receive
notifications of high utilization from datastore 108, indicat-
ing a traffic surge or pending traffic surge. Read stack 310
notifies CDN stack 308 of detected traffic surges. During
high datastore 108 utilization, CDN stack 308 drops DVR
read requests 316, in which DVR media content item
segments are being read by CDN stack 308 from cache 110
or datastore 108, to prioritize write request 302, in which
new media content item segments are being written by
packager 106 to datastore 108.

For read request 316, CDN stack 308 prioritizes requests
for manifests and for media content item segments associ-
ated with a live edge over requests for DVR media content
item segments. As described, a manifest includes metadata
that indicates the segments and/or versions of a media
content item. In some embodiments, manifests can be gen-
erated by encoder 104 and used to provide read-after-write
consistency. CDN stack 308 determines the type of a read
request (i.e., whether the read request is for a manifest, a live
edge media content item segment, or a DVR media content
item segment) by parsing the uniform resource locator
(URL) of read request 316. The URL can include a code that
specifies a manifest, or the URL can include a code that
specifies a particular media content item segment. If the
URL specifies a particular media content item segment,
CDN stack 308 compares a time associated with the par-
ticular media content item segment with a world clock and
information for the media content item to determine whether
read request 316 is for a live edge media content item
segment that is within a threshold of the world clock time.
CDN stack 308 computes the time associated with the
requested media content item segment based on the
requested media content item segment 1D, a segment dura-
tion, and a starting segment number of the media content
item captured when a first segment is processed, and a
starting segment arrival time captured dynamically as state
information in CDN stack 308. In some embodiments, the
starting segment number can be in the URL of the segment,
or can be embedded in the segment media itself. CDN stack
308 determines that read request 316 is for a live edge media
content item segment if a time associated with the requested
segment is within a predefined threshold, such as a certain
number of minutes (e.g., 5 minutes) of the world clock time.
CDN stack 308 determines that read request 316 is for a
DVR media content item segment if the time associated with
the requested segment is not within the predefined threshold
of the world clock time. During a traffic surge, CDN stack



US 12,652,426 B2

11

308 can drop requests for DVR media content item seg-
ments, which have lower priority, and dedicate the live
origin server 140 resources to satisfying, in order of priority,
write requests, read requests for manifest information, and
requests for media content item segments associated with
the live edge.

FIG. 4 is a flow diagram of method steps for writing
media content and associated metadata, according to various
embodiments. Although the method steps are described in
conjunction with the systems of FIGS. 1-3, persons skilled
in the art will understand that any system configured to
perform the method steps in any order falls within the scope
of the various embodiments.

As shown, a method 400 begins at step 402, where
publishing stack 304 receives a write request 302 from
packager 106. Write request 302 is a request from packager
106 to write a segment of a media content item and corre-
sponding metadata, and/or manifest information, to live
origin application 146. For example, write request 302 can
request to write a media content item segment related to a
live stream-media content item. In some embodiments,
configuration information can also be used to configure
CDN stack 308 with an event ID for a media content item
and frequency of media content item segments.

At step 404, assuming that write request 302 is a request
to write a media content segment and corresponding meta-
data, publishing stack 304 sends a request to write stack 306
to write the media content item segment from write request
302 and corresponding metadata to datastore 108. In some
embodiments publishing stack 304 assigns a unique segment
1D, segment arrival time, and segment duration to the media
content item segment of write request 302. Publishing stack
304 requests that write stack 306 write the media content
item segment and corresponding metadata, including the
segment ID, segment arrival time, and segment duration, to
datastore 108. In response to the request, write stack 306
writes the media content item segment and corresponding
metadata to datastore 108. In some other embodiments,
publishing stack 304 requests that write stack 306 write
media content item segments in sequence (referred to herein
as a synchronous pipeline). In some embodiments, publish-
ing stack 304 updates the metadata corresponding to a media
content item segment in datastore 108 if the media content
item segment is updated in datastore 108. In some embodi-
ments in which a write request is received to write manifest
information, publishing stack 304 can request that write
stack 306 write the manifest information to datastore 108.

At step 406, publishing stack 304 asynchronously
requests that write stack 306 write the same media content
item segment that has been written to datastore 108 to cache
110. In some embodiments, cache 110 can be an EV cache
that uses memory and one or more ephemeral disks to store
data, including the media content item segment. In some
embodiments, each media content item segment written to
cache 110 is addressable using corresponding metadata
written to datastore 108.

FIG. 5 is a flow diagram of method steps for processing
a read request, according to various embodiments. Although
the method steps are described in conjunction with the
systems of FIGS. 1-3, persons skilled in the art will under-
stand that any system configured to perform the method
steps in any order falls within the scope of the various
embodiments.

As shown, a method 500 begins at step 502, where CDN
stack 308 receives read request 316. Read request 316 can
be a request for a segment of a media content item or a
request for manifest information indicating the segments
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and/or versions of a media content item. For example, read
request 316 could request a segment of a live streaming
media content item or a DVR media content item. As
described, live origin application 146 may receive read
requests when CDN servers 112 are down or when CDN
servers 112 have not cached requested media content items
or manifest information and, as a result, forward the read
requests to live origin application 146.

At step 504, if read stack 310 determines that datastore
108 utilization is high, method 500 continues to step 506. On
the other hand, if read stack 310 determines that datastore
108 utilization is not high, method 500 continues to step 510.
In some embodiments, read stack 310 determines whether
datastore 108 utilization is high by tracking a percentage of
datastore 108 responses that are slower than a predefined
threshold that indicates high datastore 108 utilization, i.e., a
traffic surge or pending traffic surge. In some embodiments,
read stack 310 can receive notifications of high utilization
from datastore 108, indicating a traffic surge or pending
traffic surge. During high datastore 108 utilization, CDN
stack 308 drops DVR read requests 316, in which DVR
media content item segments are being read by CDN stack
308 from cache 110 or datastore 108, to prioritize write
request 302 (e.g., write request 302), in which new media
content item segments are being written by packager 106 to
datastore 108. For example, in some embodiments, write
requests can be processed according to method 400,
described above in conjunction with FIG. 4, while read
requests may be dropped during high datastore 108 utiliza-
tion according to method 500. In addition, CDN stack 308
can prioritize certain requests, such as read requests for
manifest information and media content item segments
associated with a live edge over other read requests, such as
read requests for media content segments that are not
associated with the live edge.

At step 506, CDN stack 308 determines whether read
request 316 is for manifest information. As described, mani-
fest information can indicate which media content item
segments and/or versions are available in live origin appli-
cation 146. If a client application does not have such
manifest information, the client application may not be able
to make the necessary requests for media content item
segments. In some embodiments, CDN stack 308 determines
the type of a read request (i.e., whether the read request is
for a manifest, a live edge media content item segment, or
a DVR media content item segment) by parsing a URL of
read request 316. In such cases, the URL can specify a
manifest, or the URL can specify a particular media content
item segment. If the URL specifies a manifest, method 500
continues to step 510. Alternatively, if the URL specifies a
read request other than a manifest, then method 500 con-
tinues to step 508.

At step 508, CDN stack 308 determines whether read
request 316 is for a live edge media content item segment.
In some embodiments, CDN stack 308 determines the type
of a read request (i.e., whether the read request is for a
manifest, a live edge media content item segment, or a DVR
media content item segment) by parsing a URL of read
request 316. In such cases, the URL can specify a manifest,
or the URL can specify a particular media content item
segment. If the URL specifies a particular media content
item segment, CDN stack 308 compares a time associated
with the particular media content item segment with a world
clock to determine whether read request 316 is for a live
edge media content item segment that is within a threshold
of the world clock time.
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In some embodiments, CDN stack 308 computes the time
associated with the requested media content item segment
based on the requested media content item segment ID, a
segment duration, and a starting segment number of the
media content item captured when a first segment is pro-
cessed, and a starting segment arrival time captured dynami-
cally as state information in CDN stack 308, described
above. CDN stack 308 determines that read request 316 is
for a live edge media content item segment if the time
associated with a requested media content item segment is
within a predefined threshold, such as a certain number of
minutes (e.g., 5 minutes) of the world clock time. CDN stack
308 determines that read request 316 is for a DVR media
content item segment if the time associated with the request
is not within the predefined threshold of the world clock
time.

During high datastore 108 utilization, CDN stack 308
prioritizes requests for manifest information and for media
content item segments associated with a live edge over
requests for DVR media content item segments. If CDN
stack 308 determines that read request 316 is for a live edge
media content item segment, method 500 continues to step
510. On the other hand, if CDN stack 308 determines that
read request 316 is not for a live edge media content item
segment, method 500 continues to step 520, where CDN
stack 308 drops the read request 316 with lower priority. As
described in conjunction with step 506, during a traffic
surge, CDN stack 308 can drop requests for DVR media
content item segments, which have lower priority, and
dedicate the live origin resources to satisfying, in order of
priority, write requests, read requests for manifest informa-
tion, and requests for media content item segments associ-
ated with the live edge. Although described with respect to
dropping read request 316 for simplicity, in some embodi-
ments, not all read requests for DVR media content item
segments may be dropped. For example, in some embodi-
ments, live origin application 146 can implement different
behaviors depending on the datastore 108 and/or cache 110
utilization, such as dropping all requests for DVR media
content item segments if a threshold datastore 108 utilization
is exceeded.

At step 510, CDN stack 308 determines whether the
requested media content item segment or manifest informa-
tion is in cache 110. In some embodiments, CDN stack 308
uses read stack 310 to retrieve, from datastore 108, the
manifest information or metadata related to a requested
media content item segment. Each requested media content
item segment has a specific ID that is addressable in cache
110. If the request is for a media content item segment
associated with a specific ID and read stack 310 can find the
ID in cache 110, CDN stack 308 determines that the media
content item segment is in cache 110, and method 500
continues to step 514. On the other hand, if read stack 310
cannot find the ID in cache 110, CDN stack 308 determines
that the media content item segment is not stored in cache
110, and method 500 continues to step 516.

At step 512, CDN stack 308 determines whether a most
updated version of content media item segment is in cache
110. As described in conjunction with step 510, CDN stack
308 retrieves metadata related to the requested media con-
tent item segment using read stack 310. If the metadata
indicates that the media content item segment has been
updated in datastore 108, then CDN stack 308 determines
that the most updated version of content media item segment
is in cache 110, and method 500 continues to step 514.

At step 514, CDN stack 308 reads the most updated media
content item segment from cache 110. In some embodi-
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ments, CDN stack 308 retrieves, via read stack 310, the most
updated media content item segment from cache 110.

On the other hand, if CDN stack 308 determines at step
510 that the most updated version of content media item
segment or manifest information is not in cache 110, then
method 500 continues to step 516, where CDN stack 308
reads the most updated media content item segment or
manifest information from datastore 108. CDN stack 308
retrieves the most updated media content item segment or
manifest information via read stack 310 from datastore 108.
CDN stack 308 ensures write/read consistency by providing
the most updated media content item segment.

At step 518, CDN stack 308 sends the retrieved data to a
client application that made the request received at step 502.
The retrieved data can include manifest information or
media content item segments associated with a live edge or
DVR media content item segments.

In sum, techniques are disclosed for protecting a live
origin server from traffic surges. In some embodiments, read
and write paths in the live origin server are separated, and
requests are prioritized during traffic surges so that less
important requests are dropped before more important
requests. When a publishing stack of the live origin server
receives a request from the source of a media content item
to write a segment of the media content item, the publishing
stack assigns a unique segment identifier (ID), segment
arrival time, and segment duration to the media content item
segment. Then, the publishing stack requests a write stack of
the live origin server to write the media content item
segment to a datastore. The write stack writes the media
content item segment and metadata specifying the ID and
the timestamp to the datastore. Asynchronously, the pub-
lishing stack writes the media content item segment to a
cache of the live origin server. The media content item
segment written to the cache is addressable using the meta-
data written to the datastore. When a read request for a
media content item segment is received by the live origin
server, a CDN stack of the live origin server retrieves
metadata related to the media content item segment using a
read stack of the live origin server, and the CDN stack
requests, via the read stack and using the metadata, the
media content item segment from the cache. The cache can
return the media content item segment to the read stack if the
media content item segment is stored in the cache. If the
media content item segment is not stored in the cache, or if
the metadata indicates that the media content item segment
has been updated in the datastore, then the read stack will
read the media content item segment from the datastore
instead. The live origin server also detects traffic surges by
tracking datastore utilization, such as by computing a per-
centage of datastore responses that are slower than a pre-
defined threshold that indicates high datastore utilization,
ie., a traffic surge or pending traffic surge. During high
datastore utilization, the live origin server prioritizes write
requests, in which new media content item segments are
being written to the live origin server, over read requests, in
which media content item segments are being read by client
applications from the live origin server. For the read
requests, the CDN stack prioritizes requests for media
content item segments associated with a live edge over
requests for DVR media content item segments. The CDN
stack detects a read request for live edge media content item
segments by parsing the URL of the read request and, for
requests to read a media content item segment, comparing a
requested media content item segment time with a world
clock. The CDN stack computes each segment time consid-
ering the requested media content item segment identifier,
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segment duration, start segment number, and start segment
arrival time. The CDN stack determines that the read request
is for a live edge media content item segment, rather than for
a DVR media content item segment, if the computed time
difference is within a predefined range. At the time of a
traffic surge, the live origin server can drop requests for
DVR media content item segments, which have lower
priority, and dedicate the live origin resources to satistying,
in order of priority, write requests, requests for manifest
information specifying the segments and/or versions of
media content items, and requests for media content item
segments associated with the live edge.

At least one technical advantage of the disclosed tech-
niques relative to the prior art is that the disclosed techniques
can more effectively handle requests to a live origin server
during traffic surges by separately handling read and write
requests and by prioritizing more important requests over
less important requests. In addition, the disclosed techniques
read media content item segments from a cache of the live
origin server, which can prevent a datastore of the live origin
server from being overwhelmed during traffic surges. Fur-
ther, the disclosed techniques provide strong read-after-write
consistency, allowing the live origin server to determine if a
media content item segment has changed as the result of a
write request, in which case the live origin can return the
media content item segment from the datastore rather than
from the cache. These technical advantages represent one or
more technological improvements over prior art approaches.

1. A computer-implemented method for responding to
requests for media content, the method comprising receiving
a first request from a first client for at least one segment of
a media content item, retrieving, from a datastore, a refer-
ence to each segment included in the at least one segment,
retrieving, from a cache, the at least one segment of the
media content item based on the reference to each segment
included in the at least one segment, and transmitting the at
least one segment of the media content item to the first
client.

2. The computer-implemented method of claim 1,
wherein the first request is associated with a first priority,
and the method further comprises receiving a second request
from a second client, wherein the second request is associ-
ated with a second priority that is lower than the first priority,
and in response to determining that a load on the datastore
is greater than a threshold, dropping the second request
based on the second priority.

3. The computer-implemented method of claim 2,
wherein the threshold is based on a predefined percentage of
requests being processed by the datastore at a reduced speed.

4. The computer-implemented method of claim 2, further
comprising determining that the load on the datastore is
greater than the threshold based on a signal from the
datastore.

5. The computer-implemented method of claim 1, further
comprising determining the first request is associated with a
first priority based on the at least one segment being within
a predefined window of time from a live stream of the media
content item.

6. The computer-implemented method of claim 1, further
comprising receiving one or more segments of the media
content item, generating metadata indicating one or more
versions of the one or more segments, storing the metadata
in the datastore, and storing the one or more segments of the
media content item in the cache and in the datastore.

7. The computer-implemented method of claim 1,
wherein the first request is associated with a first priority,
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and the first priority is lower than a second priority associ-
ated with requests to write data to the datastore.

8. The computer-implemented method of claim 1,
wherein the first request is associated with a first priority,
and the first priority is lower than a second priority associ-
ated with requests for manifest information indicating at
least one of one or more versions or one or more segments
of one or more media content items.

9. The computer-implemented method of claim 1,
wherein the request is forwarded by a server device of a
content distribution network (CDN) that does not store the
at least one segment of the media content item.

10. The computer-implemented method of claim 1,
wherein the cache comprises at least one of one or more
memories or one or more ephemeral disks.

11. One or more non-transitory computer-readable media
storing instructions that, when executed by at least one
processor, cause the at least one processor to perform steps
comprising receiving a first request from a first client for at
least one segment of a media content item, retrieving, from
a datastore, a reference to each segment included in the at
least one segment, retrieving, from a cache, the at least one
segment of the media content item based on the reference to
each segment included in the at least one segment, and
transmitting the at least one segment of the media content
item to the first client.

12. The one or more non-transitory computer-readable
media of claim 11, wherein the first request is associated
with a first priority, and the method further comprises
receiving a second request from a second client, wherein the
second request is associated with a second priority that is
lower than the first priority, and in response to determining
that a load on the datastore is greater than a threshold,
dropping the second request based on the second priority.

13. The one or more non-transitory computer-readable
media of claim 12, wherein the threshold is based on a
predefined percentage of requests being processed by the
datastore at a reduced speed.

14. The one or more non-transitory computer-readable
media of claim 12, wherein the instructions, when executed
by the at least one processor, further cause the at least one
processor to perform the step of determining that the load on
the datastore is greater than the threshold based on a signal
from the datastore.

15. The one or more non-transitory computer-readable
media of claim 11, wherein the instructions, when executed
by the at least one processor, further cause the at least one
processor to perform the step of determining the second
request is associated with a second priority based on the at
least one other segment of the media content item that is
specified in the second request not being within a predefined
window of time from a live stream of the media content
item.

16. The one or more non-transitory computer-readable
media of claim 11, wherein the instructions, when executed
by the at least one processor, further cause the at least one
processor to perform the steps of receiving one or more
segments of the media content item, generating metadata
indicating one or more versions of the one or more seg-
ments, storing the metadata in the datastore, and storing the
one or more segments of the media content item in the cache
and in the datastore.

17. The one or more non-transitory computer-readable
media of claim 11, wherein the first request is associated
with a first priority, and the first priority is lower than a
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second priority associated with requests to write at least one
of media content item segments or manifest information to
the datastore.

18. The one or more non-transitory computer-readable
media of claim 11, wherein the first request is associated
with a first priority, and the first priority is lower than a
second priority associated with requests for manifest infor-
mation indicating at least one of one or more versions or one
or more segments of one or more media content items.

19. The one or more non-transitory computer-readable
media of claim 11, wherein the cache is associated with a
higher throughput than the datastore.

20. A system, comprising a memory storing instructions,
and a processor that is coupled to the memory and, when
executing the instructions, is configured to perform the steps
of receiving a first request from a first client for at least one
segment of a media content item, retrieving, from a data-
store, a reference to each segment included in the at least one
segment, retrieving, from a cache, the at least one segment
of the media content item based on the reference to each
segment included in the at least one segment, and transmit-
ting the at least one segment of the media content item to the
first client.

Any and all combinations of any of the claim elements
recited in any of the claims and/or any elements described in
this application, in any fashion, fall within the contemplated
scope of the present disclosure and protection.

The descriptions of the various embodiments have been
presented for purposes of illustration, but are not intended to
be exhaustive or limited to the embodiments disclosed.
Many modifications and variations will be apparent to those
of ordinary skill in the art without departing from the scope
and spirit of the described embodiments.

Aspects of the present embodiments may be embodied as
a system, method or computer program product. Accord-
ingly, aspects of the present disclosure may take the form of
an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-
code, etc.) or an embodiment combining software and
hardware aspects that may all generally be referred to herein
as a “module” or “system.” Furthermore, aspects of the
present disclosure may take the form of a computer program
product embodied in one or more computer readable medi-
um(s) having computer readable program code embodied
thereon.

Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable
combination of the foregoing. More specific examples (a
non-exhaustive list) of the computer readable storage
medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer readable storage medium may be any
tangible medium that can contain, or store a program for use
by or in connection with an instruction execution system,
apparatus, or device.
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Aspects of the present disclosure are described above with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the disclosure. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine. The instructions, when executed via the processor
of the computer or other programmable data processing
apparatus, enable the implementation of the functions/acts
specified in the flowchart and/or block diagram block or
blocks. Such processors may be, without limitation, general-
purpose processors, special-purpose processors, application-
specific processors, or field-programmable gate arrays.

The flowchart and block diagrams in the figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer pro-
gram products according to various embodiments of the
present disclosure. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or
portion of code, which comprises one or more executable
instructions for implementing the specified logical function
(s). It should also be noted that, in some alternative imple-
mentations, the functions noted in the block may occur out
of the order noted in the figures. For example, two blocks
shown in succession may, in fact, be executed substantially
concurrently, or the blocks may sometimes be executed in
the reverse order, depending upon the functionality
involved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of
blocks in the block diagrams and/or flowchart illustration,
can be implemented by special purpose hardware-based
systems that perform the specified functions or acts, or
combinations of special purpose hardware and computer
instructions.

While the preceding is directed to embodiments of the
present disclosure, other and further embodiments of the
disclosure may be devised without departing from the basic
scope thereof, and the scope thereof is determined by the
claims that follow.

What is claimed is:

1. A computer-implemented method for responding to
requests for media content, the method comprising:

receiving a first request from a first client for at least one

segment of a media content item; and

in response to the first request:

retrieving, from a datastore, a reference to each seg-
ment included in the at least one segment;

retrieving, from a cache, the at least one segment of the
media content item based on the reference to each
segment included in the at least one segment; and

transmitting the at least one segment of the media
content item to the first client.

2. The computer-implemented method of claim 1,
wherein the first request is associated with a first priority,
and the method further comprises:

receiving a second request from a second client, wherein

the second request is associated with a second priority
that is lower than the first priority; and

in response to determining that a load on the datastore is

greater than a threshold, dropping the second request
based on the second priority.
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3. The computer-implemented method of claim 2,
wherein the threshold is based on a predefined percentage of
requests being processed by the datastore at a reduced speed.

4. The computer-implemented method of claim 2, further
comprising determining that the load on the datastore is
greater than the threshold based on a signal from the
datastore.

5. The computer-implemented method of claim 1, further
comprising determining the first request is associated with a
first priority based on the at least one segment being within
a predefined window of time from a live stream of the media
content item.

6. The computer-implemented method of claim 1, further
comprising:

receiving one or more segments of the media content

item;

generating metadata indicating one or more versions of

the one or more segments;

storing the metadata in the datastore; and

storing the one or more segments of the media content

item in the cache and in the datastore.

7. The computer-implemented method of claim 1,
wherein the first request is associated with a first priority,
and the first priority is lower than a second priority associ-
ated with requests to write data to the datastore.

8. The computer-implemented method of claim 1,
wherein the first request is associated with a first priority,
and the first priority is lower than a second priority associ-
ated with requests for manifest information indicating at
least one of one or more versions or one or more segments
of one or more media content items.

9. The computer-implemented method of claim 1,
wherein the first request is forwarded by a server device of
a content distribution network (CDN) that does not store the
at least one segment of the media content item.

10. The computer-implemented method of claim 1,
wherein the cache comprises at least one of one or more
memories or one or more ephemeral disks.

11. One or more non-transitory computer-readable media
storing instructions that, when executed by at least one
processor, cause the at least one processor to perform steps
comprising:

receiving a first request from a first client for at least one

segment of a media content item; and

in response to the first request:

retrieving, from a datastore, a reference to each seg-
ment included in the at least one segment;

retrieving, from a cache, the at least one segment of the
media content item based on the reference to each
segment included in the at least one segment; and

transmitting the at least one segment of the media
content item to the first client.

12. The one or more non-transitory computer-readable
media of claim 11, wherein the first request is associated
with a first priority, and the steps further comprise:

receiving a second request from a second client, wherein

the second request is associated with a second priority
that is lower than the first priority; and

in response to determining that a load on the datastore is

greater than a threshold, dropping the second request
based on the second priority.
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13. The one or more non-transitory computer-readable
media of claim 12, wherein the threshold is based on a
predefined percentage of requests being processed by the
datastore at a reduced speed.

14. The one or more non-transitory computer-readable
media of claim 12, wherein the instructions, when executed
by the at least one processor, further cause the at least one
processor to perform the step of determining that the load on
the datastore is greater than the threshold based on a signal
from the datastore.

15. The one or more non-transitory computer-readable
media of claim 12, wherein the instructions, when executed
by the at least one processor, further cause the at least one
processor to perform the step of determining the second
request is associated with the second priority based on the at
least one segment of the media content item that is specified
in the second request not being within a predefined window
of time from a live stream of the media content item.

16. The one or more non-transitory computer-readable
media of claim 11, wherein the instructions, when executed
by the at least one processor, further cause the at least one
processor to perform the steps of:

receiving one or more segments of the media content

item;

generating metadata indicating one or more versions of

the one or more segments;

storing the metadata in the datastore; and

storing the one or more segments of the media content

item in the cache and in the datastore.

17. The one or more non-transitory computer-readable
media of claim 11, wherein the first request is associated
with a first priority, and the first priority is lower than a
second priority associated with requests to write at least one
of media content item segments or manifest information to
the datastore.

18. The one or more non-transitory computer-readable
media of claim 11, wherein the first request is associated
with a first priority, and the first priority is lower than a
second priority associated with requests for manifest infor-
mation indicating at least one of one or more versions or one
or more segments of one or more media content items.

19. The one or more non-transitory computer-readable
media of claim 11, wherein the cache is associated with a
higher throughput than the datastore.

20. A system, comprising:

a memory storing instructions; and

a processor that is coupled to the memory and, when

executing the instructions, is configured to perform the
steps of:
receiving a first request from a first client for at least
one segment of a media content item, and
in response to the first request:
retrieving, from a datastore, a reference to each
segment included in the at least one segment,
retrieving, from a cache, the at least one segment of
the media content item based on the reference to
each segment included in the at least one segment,
and
transmitting the at least one segment of the media
content item to the first client.

* * * * *



