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(54) System and method for adapting content delivery

(57) A system, method and apparatus for opportun-
istically transcoding requested content streams into one
or more formats to provision thereby one or more content
storage libraries. A client request for a content title not
stored in a local content library is received (230). The
requested content title is streamed (240, 250) toward the
client from a remote content library including the request-
ed content title. If the request conforms to a business rule
(260), performing a batch-based transcoding (270) of the
requested content title for subsequent storage in at least
one other local content library.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to the field of communi-
cation networks such as content delivery networks
(CDNs) and, more particularly but not exclusively, to a
mechanism for opportunistically provisioning content
server libraries.

BACKGROUND

[0002] A content delivery network (CDN) may be im-
plemented as a plurality of geographically dispersed real
or virtual servers, data centers and the like linked via a
public or private network, where each of the servers or
data centers provides provides content to geographically
proximate clients. A CDN may improve end-to-end con-
tent delivery to end-users by caching popular content
closer to such users, by balancing server or data center
loads, by transporting content between servers or data
centers according to optimized content service protocols
and the like. CDN’s presently serve many different types
of static and dynamic content, including web objects (text,
graphics, URLs and scripts), downloadable objects (me-
dia files, software, documents), applications (e-com-
merce, portals), live streaming media, on-demand
streaming media, and social networks.
[0003] Unfortunately, present CDN implementations
do not adequately address delivery of bandwidth-intense
content to user communities having many different types
of client devices, such as client devices associated with
differing content presentation capabilities, differing proc-
essor or memory resources, differing encoder/decoder
protocols, differing communication or transport protocols
and the like.

SUMMARY

[0004] Various deficiencies in the prior art are ad-
dressed by systems, methods and apparatus for oppor-
tunistically transcoding requested content streams into
one or more formats to provision thereby one or more
content storage libraries.
[0005] A method according to one embodiment com-
prises receiving a client request for a content title not
stored in a local content library; streaming the requested
content title toward the client from a remote content li-
brary including the requested content title; and if the re-
quest conforms to a business rule, performing a batch-
based transcoding of the requested content title for sub-
sequent storage in at least one other local content library.

BRIEF DESCRIPTION OF THE DRAWING

[0006] The teachings of the present invention can be
readily understood by considering the following detailed
description in conjunction with the accompanying draw-

ing, in which:

FIG. 1 depicts a high-level block diagram of an in-
teractive information distribution system;
FIG. 2 depicts a high level block diagram of a sub-
scriber terminal suitable for use in the interactive in-
formation distribution system of FIG. 1; and
FIG. 3 depicts a high-level block diagram of a com-
puter suitable for use in performing the functions de-
scribed herein.

[0007] To facilitate understanding, identical reference
numerals have been used, where possible, to designate
identical elements that are common to the figures.

DESCRIPTION

[0008] While the invention will be primarily described
within the context of specific embodiments, it should be
noted that the invention may be advantageously adapted
to any content management and distribution system.
[0009] Various embodiments utilize content ratings,
content popularity and/or other business rules or criteria
to proactively acquire, transcode (if necessary), and store
content for multiple devices and (optionally) at multiple
bit rates or formats in response to an initial content re-
quest. In this manner, content provided to a requesting
client or subscriber may be pre-staged for other clients
or subscribers such that repeated, "on-the-fly" encoding
of such content is avoided.
[0010] FIG. 1 depicts a high level block diagram of a
content distribution network (CDN) according to various
embodiments. Generally speaking, the content distribu-
tion network 100 of FIG. 1 contemplates a plurality of
local content storage/distribution elements (110-130)
that receive content from one or more remote content
libraries (140) under the control of various content man-
agement, processing and distribution systems or func-
tions (150-190). In various embodiments, the local con-
tent storage/distribution elements and/or remote content
libraries are included within a Federated CDN.
[0011] Referring to FIG. 1, each of a plurality of local
content servers 110 operates to store content within a
respective local library 120 (or plurality of local librar-
ies/databases), and transmit content toward one or more
client devices within a respective group of client devices
130 via a local distribution means or network. The content
transmitted toward a client device may comprise content
from a local library or content from a source remote with
respect to the local content server 110.
[0012] The local content servers 110, local content li-
braries 120 and client devices 130 may comprise any
type of content servers and client devices suitable for
performing the various functions described herein.
[0013] The client devices 130 may comprise set-top
boxes (STB), home or mobile computing devices (e.g.,
desktop computers, laptop computers, tablet computers
and so on), smart phones and the like. Interaction be-
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tween the local content server 110 and client devices 130
may be supported using any suitable local distribution
means, such as known with respect to satellite networks,
optical networks, hybrid fiber/coaxial networks, wireless
networks, wireline networks and so on. As such, in var-
ious embodiments, the specific type of local content serv-
ers 110 and/or client devices 130 comprise those com-
patible with the local distribution means employed.
[0014] The local content libraries 120 may comprise
any type of content library suitable for performing the
various functions described herein. The local content li-
braries 120 may be implemented as functions within the
local content servers 110, implemented as functions ex-
ternal to the local content servers 110 or any combination
thereof. The local content libraries may comprise one or
more bulk memory devices, a storage area network
(SAN), Object Store (e.g., Simple Storage Service (S3)
provided by Amazon Inc.) or some other means for stor-
ing content as is known.
[0015] The local content servers 110 may comprise
network enabled computer servers operable to interact
with the local content library 120, operable to interact with
the local client devices 130 via the local distribution
means or network, and operable to interact with remote
content management resources via one or more access
or core networks 105 as will be described in more detail
below.
[0016] The local content servers 110 may receive con-
tent from various remote libraries 140 or other content
management resources for local storage and subse-
quent distribution. The local content servers 110 may al-
so receive streaming content for immediate or contem-
poraneous distribution to one or more client devices 130.
Various embodiments contemplate local content servers
110 supporting unicast streams, multicast streams and
so on.
[0017] A local or primary library 120 includes numerous
titles but not every possible title. One or more remote or
secondary libraries 140/120 store the remainder of the
titles. In various embodiments, all the titles are distributed
among a plurality of primary libraries. In various embod-
iments, each library includes common titles in a primary
title pool and respective portions of the remaining titles
in secondary title pools.
[0018] Content is distributed to the local content serv-
ers 110 from any of a number of remote content sources
or libraries, such as a main content library 140-ML, other
content libraries 140-OL, third-party content libraries
140-3PL and other local content libraries 120 (i.e., con-
tent libraries 120 associated with other local content serv-
ers 110). The distribution of such content is controlled by
various content distribution and management functions,
as described herein.
[0019] Content to be distributed may also require trans-
coding one or more times to enable presentation of the
content on different types of client devices (i.e., client
devices with different capabilities in terms of processing
power, memory, video format and so on). For example,

if client-requested content is not available from the library
associated with the local content server, then the content
must be retrieved from a remote content server or library.
If the content retrieved from the remote content server
or library is not in the format appropriate to the requesting
client, then the content must be transcoded into the for-
mat appropriate to the requesting client.
[0020] In various embodiments, the content manage-
ment and distribution functions utilize content ratings,
content popularity and/or various other business rules to
proactively acquire, transcode (if necessary), and store
content for multiple devices and (optionally) at multiple
bit rates or formats in response to an initial content re-
quest. In this manner, content provided to a requesting
client or subscriber may be pre-staged for other clients
or subscribers such that repeated on-the-fly encoding of
such content is avoided.
[0021] Transcoding a requested content title is per-
formed according to any of a plurality of video stream
formats (e.g., MPEG2, MPEG4, H.261 and the like)
and/or any of a plurality of video stream bitrates. The
various formats and bitrates may be selected according
to the capabilities of client devices (e.g., smart phone,
STB and the like), the capability or types of transport
networks used (e.g., 3G, 4G, FiOS, Hybrid fibre coax),
the desired quality of content streams (e.g., High Defini-
tion video, Standard Definition video and the like) as well
as other factors.
[0022] Thus, when transcoding a content title for sub-
sequent storage and use by a remote content library or
other local content library, the video stream format used
by the transcoder is selected in acordance with any of a
client device capability, transport network capability and
desired quality of content stream associated with the re-
mote content library or other local content library.
[0023] Referring to FIG. 1, a group of content manage-
ment and distribution functions 101 is depicted as inter-
acting with the various remote libraries 140 as well as
the various local content servers 110 to implement the
various embodiments described herein. It is noted that
the various content management and distribution func-
tions 101 may be implemented using one or more serv-
ers, management systems, computers and so on. Thus,
while depicted and described herein as being implement-
ed in a single element or device, in various embodiments
the content management and distribution functions 101
may be implemented within a single device or system,
across a plurality of devices or systems and so on to
implement thereby the various embodiments.
[0024] The content management and distribution func-
tions 101 are depicted as comprising a library interface
150-L, a content server interface 150-CS, a content man-
ager 160, a work flow engine 170-WF, a ratings engine
170-RE, one or more real-time transcoders 180-RT, one
or more batch-based transcoders 180-BB and a rules
database 190. The various content management distri-
bution functions will be described with respect to the var-
ious figures
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[0025] The library interface 150-L serves as an inter-
face mechanism supporting communication between
various content management distribution functions 101
and the libraries 140. Similarly, the content server inter-
face 150-CS serves as an interface mechanism support-
ing communication between various content manage-
ment distribution functions 101 and the local content
servers 110. Various communication protocols, technical
details and the like associated with such communication
are known to those skilled in the art and omitted herein
for simplicity.
[0026] The content manager 160 interacts with various
content management and distribution functions 101, lo-
cal content servers 110 and the like to provision content
in the various libraries, perform load balancing as appro-
priate among the various libraries and content servers,
interact with a network management system (NMS) or
other service provider management system to adjust var-
ious parameters of the content distribution network
(CDN).
[0027] The content manager 160 interacts with the
rules database 190 to ensure that the data associated
with content title ratings, content title importance and oth-
er business rules or criteria associated with content titles
is properly maintained. It is noted that the rules database
190 may also be used to store other and general data,
such as identification of which content titles are stored in
which libraries, network performance performance data,
congestion data and the like and so on.
[0028] The workflow engine 170-WS interacts with var-
ious content management distribution functions 101 to
organize the flow of content between libraries, content
servers and clients, as well the various transcoders de-
scribed herein.
[0029] The ratings engine 170-RE interacts with vari-
ous content management distribution functions 101 (and,
optionally, third-party rating sources) to acquire ratings
information associated with content. Generally speaking,
ratings information comprises information suitable for
use in determining which content types or content titles
are or will be more popular than other content types or
content titles. Various rules pertaining to popularity or
importance of content titles are stored within the rules
database 190.
[0030] Content rating may be derived from many fac-
tors, including whether the content is a newly released
or old movie or other program, whether the content has
received critical acclaim from professional reviewers
(e.g., websites, newspapers and the like), whether the
content has received critical acclaim from peer reviewers
(e.g., individual or crowd-sourced reviews), whether or
not the content is appropriate for certain audiences,
whether or not the content is seasonal in nature, whether
or not the content is geographically or otherwise specific
in its appeal to viewers and so on.
[0031] Content rating may also be derived from user
or subscriber feedback provided directly by asking users
to rate content or equating new content with previously

rated content. Content rating may also be derived indi-
rectly from the user or subscriber interaction with the con-
tent distribution system, such as by tracking content re-
quests, determining whether a content title was viewed
in whole (higher rating) or in part (lower rating), what parts
of the content were skipped and so on.
[0032] As an example, assume that a client requests
a holiday-related content title that is not located in the
local library associated with the client. The workflow en-
gine is invoked to find the content title in another library
and process the content title in real time as appropriate
to enable presentation by the requesting client. Such re-
al-time processing may comprise transcoding or other
processing for adapting the format, bit rate, resolution or
other parameters associated with the requested content
title. This processing is performed in real time so that the
requesting client may quickly receive the requested con-
tent title.
[0033] If the requested content title is also popular or
important, or otherwise meets some business criteria in-
dicative of future user/client demand, then further
processing is performed upon the requested content title.
This further processing may also comprise transcoding
or other processing for adapting the format, bit rate, res-
olution or other parameters associated with the request-
ed content title. This further processing may be used to
generate multiple content streams and/or content files
for storage at libraries. This further processing may be
performed in real time, in an batch-mode (offline or non-
real time), or in some combination of real-time and batch-
mode processing.
[0034] Thus, business rules, criteria and other infor-
mation is utilized by various elements within the present
embodiments to determine which content titles may be
transcoded from an initial video format to one or more
other video formats, such as for subsequent distribution
client devices of different capabilities, or via transport net-
works of different capabilities.
[0035] In various embodiments, a content title may be
selected for transcoding and storage at various libraries
if a number of requests for the content title, a rate at which
the content title is requested or a ranking of that title ex-
ceeds a threshold level. Similarly, content titles associ-
ated with "newly available" movies, special events and
the like may also be prioritized and/or stored in multiple
libraries such that the general user experience is im-
proved.
[0036] In various embodiments, content titles may be
transcoded and stored at specific local libraries where
the transport infrastructure supporting content streaming
to proximate clients is frequently congested or simply in-
sufficient.
[0037] In various embodiments, content titles may be
transcoded for storage at multiple libraries and/or other-
wise prioritized prior to an event likely to cause a surge
of interest in the content title, such as an upcoming pro-
motional or discounted program, a new release of the
content title, a change in pricing tier associated with the
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content title and the like.
[0038] FIG. 2 depicts a flow diagram of a method ac-
cording to one embodiment. Specifically, FIG. 2 depicts
a flow diagram of a method 204 processing client re-
quests for content titles.
[0039] At step 210, a content title request is received
from a client at a local content server 110 and a deter-
mination is made as to whether the requested content
title is stored in the local library 120 associated with the
local content server 110. This determination may be
made by the local content server 110, the content man-
ager 160 or some other functional element within the con-
tent management system (CMS). For purposes of sim-
plicity, it will be assumed that this and other CMS proc-
esses/determinations are invoked by or with the content
manager 160.
[0040] If the CMS determines that the requested con-
tent is locally available, then at step 220 the local content
server 110 streams the requested content title from the
local library 130 toward the requesting client, and the
method exits.
[0041] If the CMS determines that the requested con-
tent is not locally available, then at step 230 the CMS
instructs that the work flow engine (WFE) 170-WF to pro-
vide the requested content title to the requesting client
via some other mechanism.
[0042] At step 240, the WFE 170-WF cooperates with
various functional elements and databases associated
with the CMS to find the requested content title in a re-
mote or secondary library, and to determine whether the
found content title is encoded in a format appropriate to
the requesting client.
[0043] At step 250, if the found requested content title
is not encoded in a format appropriate to the requesting
client, then the WFE 170-WF causes the unencoded or
improperly coded found requested content title to be for-
warded or streamed to a real time encoder or transcoder
(RTE) 180-RT for encoding into a format suitable for use
by the client. The corresponding encoded output of the
RTE 180-RT is then streamed to the requesting client via
the corresponding local content server 110 or some other
path.
[0044] At step 260, the WFE 170-WF cooperates with
the Ratings Engine (RE) 170-RE to determine if one or
more rules or decision matrices indicate that the request-
ed content title is popular, important or of sufficient inter-
est to other clients that it should be encoded/transcoded
in one or more other video formats and stored in the cor-
responding local library 120 or other local libraries in an-
ticipation of future requests for the content title from other
clients. Popularity may be determined according to client
demand, "best seller" lists, third party rankings and so on.
[0045] At step 270, if the found requested content title
is deemed to be of sufficient interest then the WSE 170-
WF causes the found requested content title to be for-
warded or streamed to a batch-based encoder or trans-
coder (BBE) 180-BB for encoding into one or more for-
mats suitable for use by other clients.

[0046] The specific formats used by the batch-based
encoder or transcoder 180-BB for encoding or transcod-
ing may be determined with respect to expected request-
ing client device capabilities, general client device capa-
bilities, default capabilities such as predefined low bit
rate, high bit rate or minimum bit rate formats, standard
definition, high definition and so on. Generally speaking,
transcoding may be perfomred according to any of a plu-
rality of video stream formats (e.g., MPEG2, MPEG4,
H.261 and the like) and/or any of a plurality of video
stream bitrates. The various formats and bitrates may be
selected according to the capabilities of client devices
(e.g., smart phone, STB and the like), the types of trans-
port networks used (e.g., 3G, 4G, FiOS, Hybrid fibre
coax), the desired quality of content streams (e.g., High
Definition video, Standard Definition video and the like)
as well as other factors.
[0047] Batch-based transcoding may be performed in
a hierarchical manner to provide a single encoding format
for use by client devices having differing capabilities. En-
coding to multiple formats may be performed in parallel
or individually.
[0048] In various embodiments, capabilities associat-
ed with the real time transcoders 180-RT and batch-
based transcoders 180-BB may be combined to perform
one or more content title transcoding processes on a real-
time basis.
[0049] In various embodiments, a real-time transcoder
is used as described above with respect to step 160 to
provide an encoded content stream suitable for use by
the requesting client. This encoded content stream may
be provided via one of the real-time transcoders or batch-
based transcoders.
[0050] In various embodiments, additional available
real-time transcoders are opportunistically used to per-
form the batch-based transcoding functions described
above with respect to step 270.
[0051] FIG. 3 depicts a high-level block diagram of a
computer suitable for use in performing functions de-
scribed herein.
[0052] As depicted in FIG. 3, computer 300 includes a
processor element 303 (e.g., a central processing unit
(CPU) and/or other suitable processor(s)), a memory 304
(e.g., random access memory (RAM), read only memory
(ROM), and the like), a cooperating module/process 305,
and various input/output devices 306 (e.g., a user input
device (such as a keyboard, a keypad, a mouse, and the
like), a user output device (such as a display, a speaker,
and the like), an input port, an output port, a receiver, a
transmitter, and storage devices (e.g., a tape drive, a
floppy drive, a hard disk drive, a compact disk drive, and
the like)).
[0053] It will be appreciated that the functions depicted
and described herein may be implemented in software
and/or in a combination of software and hardware, e.g.,
using a general purpose computer, one or more applica-
tion specific integrated circuits (ASIC), and/or any other
hardware equivalents. In one embodiment, the cooper-
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ating process 305 can be loaded into memory 304 and
executed by processor 303 to implement the functions
as discussed herein. Thus, cooperating process 305 (in-
cluding associated data structures) can be stored on a
computer readable storage medium, e.g., RAM memory,
magnetic or optical drive or diskette, and the like.
[0054] It will be appreciated that computer 300 depict-
ed in FIG. 3 provides a general architecture and func-
tionality suitable for implementing functional elements
described herein or portions of the functional elements
described herein.
[0055] It is contemplated that some of the steps dis-
cussed herein as software methods may be implemented
within hardware, for example, as circuitry that cooperates
with the processor to perform various method steps. Por-
tions of the functions/elements described herein may be
implemented as a computer program product wherein
computer instructions, when processed by a computer,
adapt the operation of the computer such that the meth-
ods and/or techniques described herein are invoked or
otherwise provided. Instructions for invoking the inven-
tive methods may be stored in tangible and non-transitory
computer readable medium such as fixed or removable
media or memory, transmitted via a tangible or intangible
data stream in a broadcast or other signal bearing me-
dium, and/or stored within a memory within a computing
device operating according to the instructions. Thus, the
various functions initially described with respect to FIG.
3 may be adapted for use with appropriate elements as
described in FIGS. 1 and 2.
[0056] Aspects of various embodiments are specified
in the claims. Those and other aspects of various em-
bodiments are specified in the following numbered claus-
es:

1. A method, comprising:

receiving a client request for a content title not
stored in a local content library;
streaming the requested content title toward the
client from a remote content library including the
requested content title; and
if the request conforms to a business rule, per-
forming a batch-based transcoding of the re-
quested content title for subsequent storage in
at least one other local content library.

2. The method of clause 1, further comprising trans-
coding the requested content title to a format com-
patible with the requesting client device.
3. The method of clause 1, further comprising trans-
coding the requested content title to a format com-
patible with a transport network providing services
to the requesting client device.
4. The method of clause 2, wherein said transcoding
is performed by a plurality of real-time transcoders,
each transcoder adapted for transcoding the re-
quested content title according to respective video

stream format.
5. The method of clause 4 wherein said video stream
formats are selected in acordance with any of a client
device capability, transport network capability and
desired quality of content stream associated with an
intended other local content library.
6. The method of clause 1, wherein the business rule
comprises a popularity associated with the request-
ed content title exceeding a threshold level.
7. The method of clause 6, wherein content title pop-
ularity is determined using at least one of a number
of content title requests and a rate of content title
requests.
8. The method of clause 1, wherein said business
rule comprises a rating associated with the request-
ed content title exceeding a threshold level.
9. The method of clause 8, wherein content title rating
is determined using one or more of release date,
viewer reviews, suggested audience, content sea-
sonality, and geographic appeal.
10. The method of clause 8, wherein content title
rating is determined directly using viewer rating re-
sponses.
11. The method of clause 8, wherein content title
rating is derived indirectly from user interaction with
a content distribution system.
12. A content management system, comprising:

a content manager, adapted to cause one or
more batch-based transcoders to process a re-
quested content title conforming to a business
rule to provide thereby respective transcoded
content title information suitable for storage by
local content servers.

13. The content management system of clause 12,
further comprising a ratings engine adapted to pro-
vide content title rating information suitable for test-
ing content title conformance to said business rule.
14. The content management system of clause 13,
wherein said content title rating is determined using
one or more of release date, viewer reviews, sug-
gested audience, content seasonality, and geo-
graphic appeal.
15. The content management system of clause 13,
wherein said content title rating is determined directly
using viewer rating responses.
16. An apparatus, comprising a processor config-
ured for:

receiving a client request for a content title not
stored in a local content library;
streaming the requested content title toward the
client from a remote content library including the
requested content title; and
if the request conforms to a business rule, per-
forming a batch-based transcoding of the re-
quested content title for subsequent storage in
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at least one other local content library.

17. A computer program product wherein computer
instructions, when processed by a computer, adapt
the operation of the computer to provide a method,
comprising:

receiving a client request for a content title not
stored in a local content library;
streaming the requested content title toward the
client from a remote content library including the
requested content title; and
if the request conforms to a business rule, per-
forming a batch-based transcoding of the re-
quested content title for subsequent storage in
at least one other local content library.
Although various embodiments which incorpo-
rate the teachings of the present invention have
been shown and described in detail herein,
those skilled in the art can readily devise many
other varied embodiments that still incorporate
these teachings.

Claims

1. A method, comprising:

receiving a client request for a content title not
stored in a local content library;
streaming the requested content title toward the
client from a remote content library including the
requested content title; and
if the request conforms to a business rule, per-
forming a batch-based transcoding of the re-
quested content title for subsequent storage in
at least one other local content library.

2. The method of claim 1, further comprising transcod-
ing the requested content title to a format compatible
with the requesting client device.

3. The method of claim 1, further comprising transcod-
ing the requested content title to a format compatible
with a transport network providing services to the
requesting client device.

4. The method of claim 2, wherein said transcoding is
performed by a plurality of real-time transcoders,
each transcoder adapted for transcoding the re-
quested content title according to respective video
stream format.

5. The method of claim 4 wherein said video stream
formats are selected in acordance with any of a client
device capability, transport network capability and
desired quality of content stream associated with an
intended other local content library.

6. The method of claim 1, wherein the business rule
comprises a popularity associated with the request-
ed content title exceeding a threshold level.

7. The method of claim 6, wherein content title popu-
larity is determined using at least one of a number
of content title requests and a rate of content title
requests.

8. The method of claim 1, wherein said business rule
comprises a rating associated with the requested
content title exceeding a threshold level.

9. The method of claim 8, wherein content title rating
is determined using one or more of release date,
viewer reviews, suggested audience, content sea-
sonality, and geographic appeal.

10. The method of claim 8, wherein content title rating
is determined either directly from viewer rating re-
sponses or indirectly indirectly from viewer interac-
tion with a content distribution system.

11. A content management system, comprising:

a content manager, adapted to cause one or
more batch-based transcoders to process a re-
quested content title conforming to a business
rule to provide thereby respective transcoded
content title information suitable for storage by
local content servers.

12. The content management system of claim 11, further
comprising a ratings engine adapted to provide con-
tent title rating information suitable for testing content
title conformance to said business rule.

13. The content management system of claim 12,
wherein said content title rating is determined using
one or more of release date, viewer reviews, sug-
gested audience, content seasonality, and geo-
graphic appeal.

14. The content management system of claim 13,
wherein said content title rating is determined either
directly from viewer rating responses or indirectly in-
directly from viewer interaction with the content man-
agement system.

15. A computer program product wherein computer in-
structions, when processed by a computer, adapt
the operation of the computer to provide a method,
comprising:

receiving a client request for a content title not
stored in a local content library;
streaming the requested content title toward the
client from a remote content library including the
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requested content title; and
if the request conforms to a business rule, per-
forming a batch-based transcoding of the re-
quested content title for subsequent storage in
at least one other local content library.
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