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Description

BACKGROUND

[0001] In a content oriented network (CON), a content router is responsible for routing user requests and content to
proper recipients. In the CON, also referred to as an Information-Centric Network (ICN), a domain-wide unique name is
assigned to each entity that is part of a content delivery framework. The entities may comprise data content, such as
video clips or web pages, and/or infrastructure elements, such as routers, switches, or servers. The content router uses
name prefixes, which can be full content names or proper prefixes of content names instead of network addresses, to
route content packets within the content network. In the CON, content delivery including publishing, requesting, managing
(e.g., modification, deletion, etc.) may be based on content name and not content location. One aspect of the CON that
may be different from traditional Internet Protocol (IP) networks is the ability of the CON to interconnect multiple geo-
graphical points and cache content temporarily or store content on a more persistent basis. This may allow content to
be served from the network instead of an original server, and thus may substantially improve user experience. The
caching/storing may be used for real time data that is fetched by the user or for persistent data that belongs to the user
or to a content provider, e.g., a third party provider.
[0002] Document JIACHEN CHEN ET AL: "COPSS: An Efficient Content Oriented Publish/Subscribe System" AR-
CHITECTURES FOR NETWORKING AND COMMUNICATIONS SYSTEMS (ANCS), 2011 SEVENTH ACM/IEEE SYM-
POSIUM ON, IEEE, 3 October 2011 (2011-10-03) discloses COPSS enhances the heretofore inherently pull-based
CCN architectures proposed by integrating a push based multicast capability at the content-centric layer.
[0003] Document WO 2010/140935 A1 states a method and a node for finding the shortest path to a cache node in
a content delivery network (CDN) comprising requested content and a method for creating a virtual representation of a
network.
[0004] KUNWADEE SRIPANIDKULCHAI ET AL: "Efficient Content Location Using Interest-Based Locality in Peer-
to-Peer Systems", XP002473822, introduces a content location solution in which peers loosely organize themselves
into an interest-based structure on top of the existing Gnutella network.

SUMMARY

[0005] In one embodiment, the disclosure includes a content router according to claim 1.
[0006] In another embodiment, the disclosure includes a method according to claim 10.
[0007] These and other features will be more clearly understood from the following detailed description taken in
conjunction with the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a more complete understanding of this disclosure, reference is now made to the following brief description,
taken in connection with the accompanying drawings and detailed description, wherein like reference numerals represent
like parts.

FIG. 1 is a schematic diagram of an embodiment of a collaborative caching content router.
FIG. 2 is a schematic diagram of an embodiment of collaborative caching data structures. FIG. 3 is a schematic
diagram of another embodiment of a combined collaborative caching data structure.
FIG. 4 is a schematic diagram of an embodiment of a collaborative caching system.
FIG. 5 is a schematic diagram of an embodiment of a collaborative caching scenario.
FIG. 6 is a schematic diagram of another embodiment of a collaborative caching scenario.
FIG. 7 is a schematic diagram of an embodiment of collaborative caching designs.
FIG. 8 is a flowchart of an embodiment of a collaborative caching interest processing method.
FIG. 9 is a flowchart of an embodiment of a collaborative caching data processing method.
FIG. 10 is a schematic diagram of an embodiment of a network unit.
FIG. 11 is a schematic diagram of an embodiment of a general-purpose computer system.

DETAILED DESCRIPTION

[0009] It should be understood at the outset that although an illustrative implementation of one or more embodiments
are provided below, the disclosed systems and/or methods may be implemented using any number of techniques,
whether currently known or in existence. The disclosure should in no way be limited to the illustrative implementations,
drawings, and techniques illustrated below, including the exemplary designs and implementations illustrated and de-
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scribed herein, but may be modified within the scope of the appended claims along with their full scope of equivalents.
[0010] Content caching is one function of a CON, where content routers are capable of caching/storing content. This
caching function may reduce access cost to the network and may also substantially reduce access time as experienced
by end users. The content routers may cache popular content, which may be content that is more requested and/or
accessed than other content. The popular content may be cached in content routers of the CON and then delivered from
the content routers (instead of the source servers or providers) to improve delivery time to users (requesters). Collabo-
rative caching is another feature that may be used in the CON, where multiple content routers may be allowed to
collaborate with each other and change information about cached content to improve or optimize overall caching per-
formance. However, if collaborations (to achieve collaborative caching) among the content routers are not carefully
designed, then communications costs, e.g., the number of messages exchanged among the content routers to enable
collaborations and information exchanges, may significantly increase. The exchanged messages may comprise infor-
mation about what content objects are stored in one or more content routers, and hence may substantially consume
network bandwidth. Additionally, the added latency of exchanging such messages may slow down the collaborative
decision making process, and thus reduce efficiency.
[0011] For example, one approach to collaborative caching may be to use a broadcast mechanism, where each request
may be sent to all collaborative caches (in the collaborating content routers) but in return one of the caches that stores
the requested content may reply with the requested data. This approach may reduce the control traffic for collaboration
but the broadcast of the request may incur extra cost. The broadcast of a plurality of requests to all or multiple collaborative
caches, even in relatively small networks (e.g., regional networks that comprise about dozens of content routers and
cover a geographic area), may introduce substantial cost. Providing collaborative caches (at different content routers)
with the knowledge of content stored in other collaborative caches to avoid broadcasting requests and using message
exchanges that have substantial cost may be challenging.
[0012] Disclosed herein is a system and method for providing collaborative caching in a CON. The collaborative
caching may be based on popularity-ranking of popular content distributed in the CON. The system and method may
use an algorithm for caching content based on the content popularity when the popularity-ranking information reflects
actual request patterns in the CON. The system and method may also use a self-adaptive algorithm and system design
for collaborative caching when the collected popularity-ranking information is skewed or partially reflects actual request
patterns. The system and method may not require the broadcast of request to all collaborative caches and may not use
substantial message exchanges between the content routers, which may reduce cost and improve collaborative caching
efficiency in the CON.
[0013] Content popularity may be measured in a distributed manner between content routers, where each content
router may measure the frequency of corresponding content requests, e.g., in real time. A content router may obtain
information about content objects cached or stored at other content routers by checking a local content popularity table
or database, also referred to herein as a popularity ranking sequence. Since content popularity may be different when
measured from different content routers, a two-segment cache space division design may be used to adapt to popularity
inconsistency caused by the mismatches in the popularity ranking sequences by different content routers. The two-
segment cache space division may use an extra cache space to handle inconsistent content requests. An adaptive
cache division algorithm may also be used to dynamically change the cache division result based on different levels of
inconsistency experienced by different content routers. The details of the algorithms and system configurations are
described in detail below.
[0014] FIG. 1 illustrates an embodiment of a collaborative caching content router 100, which may be configured to
implement popularity-ranking based collaborative caching in a CON. The collaborative caching router 100 may collaborate
for caching content with one or more other content routers (not shown), which may be configured similarly, as described
below. The collaborative caching content router 100 may comprise a CS 110, a PIT 120, a FIB 130, and an AFIB 140.
The content store 110 may be used (e.g., in a storage or memory unit) to cache (for relatively short time) or store (for
relatively longer time) content data. The CS 110 may also receive and associate interests (user requests for content)
with corresponding content data (requested content). The PIT 120 may be any data structure (e.g., a table, list, or
database) used to record and keep track of the received interests (requests for content) that are being served or pending
(until the corresponding requested content data is received). The interests may be associated in the PIT 120 with the
next hops (or next hop interfaces or faces) of the collaborative caching content router 100 on which the interests were
received.
[0015] The FIB 130 may be any data structure (e.g., a table, list, or database) used to associate content with corre-
sponding ports or faces (for next hops) on which the interests and content data are received and forwarded. The FIB
130 entries may indicate the next hops on which content (interests and data) may be forwarded. The AFIB 140 may be
a content availability/popularity based FIB that associates content with corresponding content routers (e.g., collaborative
caching content router) that cache or store the content. The AFIB 140 may indicate available content or popular content,
which may be a subset of content that is more requested and accessed than other content. The collaborative caching
content router 100 may advertise the AFIB 140 updates to other content routers (e.g., collaborative caching content
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routers). The FIB 130 and the AFIB 140 may be combined into one data structure 150 (e.g., a table, list, or database).
The FIB 130 and the AFIB 140 may be maintained and operated (to process content interest and data) at a data plane
or forwarding plane. The AFIB 140 updates may be advertised to other content routers at a control plane separate from
the data (or forwarding) plane, e.g., implemented by a different entity or engine. The data plane may comprise operations
for transferring content information (interest and data) in the CON, and the control plane may comprise operations related
to controlling network operations including the data plane operations. The data structures above may be stored and
maintained in a storage or memory unit of the collaborative caching content router 100.
[0016] FIG. 2 illustrates an embodiment of collaborative caching data structures 200, which may be used in the
collaborative caching content router 100. The collaborative caching data structures 200 may comprise a FIB 210 and
an AFIB 220, which may correspond to the FIB 130 and the AFIB 140, respectively. The FIB 210 may store mappings
between content name prefixes and corresponding next hop faces. For example, the FIB 210 may comprise a "Name
Prefix" column that indicates each content object name prefix and a "Face" column that indicates the corresponding
face (interface) or port for a next hop (or next hop face). The AFIB 220 may store mappings between content name
prefixes and corresponding content routers that cache or store associated content objects. For example, the AFIB 220
may comprise a "Name Prefix" column that indicates each content object name prefix and a "Router ID" column that
indicates corresponding content routers identifiers (IDs) where associated content objects may be cached or stored.
Each entry (row) in the AFIB 220 may be mapped to a corresponding entry (row) in the FIB 210. For instance, the Name
Prefix column of the AFIB 220 may be mapped or matched to the Name Prefix column of the FIB 210.
[0017] FIG. 3 illustrates an embodiment of a combined collaborative caching data structure 300, which may be used
in the collaborative caching content router 100. The combined collaborative caching data structure 300 may merge a
FIB 310 and an AFIB 320, and hence reduce storage cost and/or process time. The combined collaborative caching
data structure 300, the FIB 310, and the AFIB 320 may correspond to the data structure 150, the FIB 130, and the AFIB
140, respectively. The combined collaborative caching data structure 300 may store mappings between content name
prefixes, content routers that cache or store associated content objects, and corresponding name hop faces.
[0018] The combined collaborative caching data structure 300 may comprise a "Name Prefix" column that combines
each content object name prefix with one or more corresponding content router IDs where associated content objects
may be cached or stored. The combined collaborative caching data structure 300 may also comprise a "Next Hop Face"
column that indicates the next hop faces corresponding to the content name prefixes. For example, the "Name Prefix"
column of the combined collaborative caching data structure 300 may combine or merge information from both the
"Name Prefix" column and the "Router ID" column of the AFIB 320. The information in the "Next Hop Face" column of
the combined collaborative caching data structure 300 may correspond to the information from the "Face" column of the
FIB 310.
[0019] In an embodiment, a CON that may be managed by an administrative domain may comprise N routers (N is
an integer), e.g., such as the collaborative caching content router 100. Each router i may have a local cache, which may
store up to Ci content objects (i and Ci are integers), and where u is maximum size of each content object. The content

objects may be partitioned into pieces (portions), where each piece may fit one cache unit (e.g., the size of each piece

may be less than or equal to about u). The CON may cache at most Cu of data, where  Users that may

be interested in the content objects may send requests or interests (messages or packets) to corresponding near routers.
[0020] The N routers may collaborate to provide cached content. Specifically, upon receiving an interest, a router may
check whether the content is available in its local cache. If the content is available, then the router may serve the request
using the locally cached content. Otherwise, the router may check whether the content is available from other collaborative
caches (in other routers) before requesting the content from the origin (e.g., the source of the content). The content may
be served from a collaborative cache if available instead of the origin of the content, which may save substantial time
for content delivery to the user.
[0021] The link status information and link costs between any pair of adjacent routers i and j (denoted by dij) may be
available at each router. The routers may also share with each other their cache sizes (Ci’s) and the average number
of received interests per unit (denoted by Ri for router i), also referred to herein as Received Interest Rates. In the CON,
e.g., according to intra-domain settings, topological information may be distributed by intra-domain routing protocols,
such as Open Shortest Path First (OSPF) and/or Intermediate System to Intermediate System (ISIS). For instance, link
costs may correspond to interior gateway protocol (IGP) link weights, or other metrics (e.g., distance, latency) that the
CON may carry.
[0022] The metrics may be distributed across the routers’ domain, e.g. using OSPF Type-Length-Value (TLV) mes-
sages. Information relevant to collaborative caching may also be distributed similarly. Interests may contribute to a
router’s Received Interest Rate if the interests are sent to the router by a user and not by another router. An additional
bit in the interest packet may be used or set to indicate to the router whether the interest is sent from a user or from a
collaborative caching router, also referred to herein as a collaborative router.
[0023] To increase or maximize the use of limited cache space, collaborative caching design may include two optimi-
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zation objectives. First, the collaborative caches (at the routers) may store the most popular content objects if possible.
Second, the collaborative caches may also cache as many content objects as possible with the least overlapping between
the caches and at a sufficiently low communication cost. To achieve such design optimization objectives, a ranking
sequence may be used (e.g., r1, r2, ..., rC) to denote the most popular C content objects, e.g., which may be sorted in
descending order of popularity. The ranking sequences may be measured in real-time as routers receive interests. The
routers may see similar distribution of content popularity, and accordingly the ranking sequence r1, r2, ..., rC measured
by all or a plurality of routers may be about the same and may include some relatively low percentage of mismatches
or shifts.
[0024] FIG. 4 illustrates an embodiment of a collaborative caching system 400, which may be used in a CON, e.g., in
a collaborative caching content router, such as the collaborative caching content router 100. The collaborative caching
system 400 may comprise a collaborative cache map component 410, a user interest measurement component 420, a
collaborative caching mechanism component 430, and a cache performance evaluation component 440.
[0025] The collaborative cache map component 410 may receive and gather (at the router) propagated information
regarding the network topology and collaborative caching. For instance, each router may periodically announce the
pairwise link cost and collaborative caching related metrics to the entire network via OSPF or ISIS intra-domain routing
protocols. The user interest measurement component 420 may measure the ranking sequence (at the router). In this
component, each router may receive interests from the users as input, and output the ranking sequence of the most
popular C content objects. With the outputs from the collaborative cache map component 410 and the user interest
measurement component 420, the collaborative caching mechanism component 430 may utilize a distributed mechanism
to cache the most popular C content objects in the network. This component may be designed to have relatively low
collaboration cost and easily adapt to dynamic content popularity inconsistency, such as the mismatches in the ranking
sequences measured by different routers. The cache performance evaluation component 440 may measure the cache
miss rate of the interests sent from other collaborative routers and provide feedback to the collaborative cache component
430 to further improve the caching efficiency.
[0026] With the interests sent from users to their nearest routers, each router may keep track of the most popular C
content objects. Each router may see the same popularity distribution for the most popular C content objects. For instance,
the most popular C content objects at each router may present about the same ranking sequence {r1, r2, ..., rc}. The
most popular C content objects in the N routers may be distributed to optimize the average access cost in the network.
As described above, the Received Interest Rate, Ri, represents the average number of interests received by router i,
and dij represents the link cost of nodes i and j (dij may represent the cost of accessing a local cache when i is equal to
j). Such cost may correspond to either intra-domain routing weights or other performance-related metrics, such as
distance and/or latency. For any cache unit in router i, the average cost for accessing this content from the users serviced
by the N routers may be calculated as 

where costi is the weighted sum of the pair-wise access costs from all the N routers.
[0027] With the topology information, a router may calculate the cost values of all or a plurality of other collaborative
routers in the network and sort the routers based on their cost values. The most popular C content objects may be
allocated to these routers. Specifically, the most popular content objects may be assigned to the router with the least
cost value, and the less popular content objects may be assigned to the router with a larger cost. As such, for any top-
C popular content, each router may be aware from which collaborative cache to request this content object, as well as
which content objects the router may keep in the router’s local cache. Upon receiving an interest packet, a router may
check whether the popularity rank of this content is larger than C. If this is true, then the content may not be stored or
cached in a router in the network, and thus the router may request this content from the origin. Otherwise, if the popularity
rank of this content is smaller than C, then the router may forward the request to the corresponding collaborative cache,
and thus fetch the content.
[0028] FIG. 5 illustrates an embodiment of a collaborative caching scenario 500, which may be used in a CON at a
plurality of collaborative caching content routers, such as the collaborative caching content router 100. In the collaborative
caching scenario 500, a plurality of collaborative routers may cache a plurality of content objects. For instance, the
collaborative routers may comprise a first router 510 (router 1), a second router 520 (router 2), and a third router 530
(router 3). In the scenario 500, the routers may cache up to about ten content objects, where the size of the collaborative
cache at router 1 may be three, the size of the collaborative cache at router 2 may be four, and the size of the collaborative
cache at router 3 may be three. The most popular content objects measured by the three routers may be the same, as
shown in the popularity ranking sequence in FIG. 5.
[0029] Further, router 1 may have a first link cost (costi1), router 2 may have a second link cost (cost2), and router 3
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may have a third link cost (cost3), where cost1 ≥ cost2 ≥ cost3. Thus, the most popular three content objects may be
cached in router 3, the next four content objects may be cached in router 2, and the remaining three content objects
may be cached in router 1. Each router may keep a mapping table that maps each incoming interest that requests one
of the most popular C content objects to a router that caches that content object. The router may be the same router
that caches the requested content in a local cache or another router that caches that content object. For example, the
mapping table may correspond to the AFIB 140 or the combined collaborative caching data structure 300. In the collab-
orative caching scenario 500, the routers may have the popularity ranking sequence for most popular C content objects.
[0030] If the ranking sequence of the most popular C content objects seen by different routers is different, then the
efficiency of the collaborative caching scheme above may be degraded. FIG. 6 illustrates another embodiment of a
collaborative caching scenario 600, which may be used in a CON at a plurality of collaborative routers. The routers may
comprise a first router 610 (router 1), a second router 620 (router 2), and a third router 630 (router 3), which may cache
up to about ten content objects. Specifically, the size of the collaborative cache at router 1 may be three, the size of the
collaborative cache at router 2 may be four, and the size of the collaborative cache at router 3 may be three. The ranking
sequence of router 2 may be different from that of router 1 and router 3. In the ranking sequence of router 2, content
objects h and f may be swapped and content object k may replace content j in the top C popular ranking sequence. As
a result, router 2 may cache content objects {d, e, h, g}, instead of {d, e, f, g} as routers 1 and 3. When router 1 or router
3 forwards a request for content object f to router 2, there may be a cache miss since router 2 may not have content
object f in its cache. Similarly, router 2 may forward an interest requesting content object f or k to router 1, which may
result in a cache miss.
[0031] A router may cache the content objects based on the router’s perspective of popularity (e.g., according to
measurements). However, the router may not necessarily cache the content objects that are cached from other routers’
perspective (such as content f). Interests requesting such content objects may be forwarded to this router, resulting in
cache misses and introducing more cost (as shown in FIG. 6). Further, the union of the top-C popular content objects
seen by the N routers may comprise more than C content objects, which may be larger than the total size of the N
caches. To address the above issues, a router’s cache space may be divided into two segments.
[0032] A first segment may correspond to a collaborative cache that is operated as described above (e.g., as in the
scenario 500). The first segment is referred to herein as an "Advertised Cache", with a size denoted as Ci’. A second
segment may correspond to a cache space used for adapting the inconsistency of popularity distribution. The second
segment is referred to herein as a "Complementary Cache", with a size denoted as Ci".
[0033] When a router that uses the two segments receives an interest from another collaborative router and determines
that the requested content (in the receiving router’s ranking sequence) is not within the range of the ranking sequence
of the router, the router may get the content from the content source and store the content in the second segment, based
on a Least Recent Use (LRU) caching policy. When the distribution of content popularity seen by each router is similar
but with a percentage of mismatches or shifts, the content that is expected by a router to be stored at another router but
is missed in the Advertised Cache segment of the other router may still have a relatively large chance to be stored in
the Complementary Cache segment of the other router, although the distribution seen by the other router may be different.
This may substantially reduce the cache miss rate and make the collaborative caching more effective. The router may
only advertise a part of the router’s actual cache size, e.g., the size of the Advertised Cache, to other routers and the
remaining part may be used as cache space for the Complementary Cache. Thus, the cache space of the Complementary
Cache may reduce the remaining cache space of the Advertised Cache.
[0034] FIG. 7 illustrates an embodiment of collaborative caching designs 700, which may be used in a CON at a
plurality of collaborative routers. The collaborative caching designs 700 include: (a) one-segment basic design 710, and
(b) two-segment design 720. The designs may be used in router 2 in the scenarios above. The one-segment basic
design 710 corresponds to a collaborative cache that is operated as described in the scenario 500, where collaborative
caches are assumed to have the same popularity ranking sequence. The two-segment design 720 may comprise the
two cache segments, the Advertised Cache and Complementary Cache, which may improve collaborative caching
efficiency, e.g., when the distribution of content popularity seen by different routers is similar but with a percentage of
mismatches or shifts. Using the one-segment basic design 710, a content f, which may be expected to be cached in
router 2, may be missed due to the inconsistent ranking statistics of router 2 with other collaborative routers (e.g., router
1 and 3 above). However, with the improved two-segment design 720, router 2 may advertise a cache size of three
instead of four. As a result, an extra cache unit may be used to handle the cache misses, and thus store content f.
Subsequently, further interests requesting content f and forwarded from routers 1 and 3 may not be missed at router 2.
The size of the Complementary Cache may be related to the performance of the collaborative caching. For instance, a
larger Complementary Cache may have enough space to adapt to the inconsistency of content popularity distribution
seen by all the routers, while a smaller Complementary Cache and hence a larger Advertised Cache may store more
content objects in the network.
[0035] In the two-segment design 720 for collaborative caching routers, the Advertised Cache and Complementary
Cache may be divided to allow the routers to use a determined percentage of the routers’ cache spaces, e.g., about
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20% of space dedicated to the Complementary Cache (with size Ci’) and the remaining space to the Advertised Cache
(with size Ci") for each router. However, using this fixed-split-ratio approach, the mismatch that the routers experience
in the corresponding ranking sequences may be different, which may result in inefficient use of the cache spaces. This
may be observed in FIG. 6 and FIG. 7, where in the case of a Complementary Cache of size one for router 2, the caching
efficiency may be substantially improved. However, if the same Complementary Cache is assigned to router 1 and router
3, then the size of the Advertised Caches for router 1 and 3 may be reduced, and hence the overall efficiency may be
reduced, since router 1 and router 3 may not experience ranking inconsistency as much as router 2. The routers 1 and
router 3 may not have cache misses when router 2 uses a two-segment cache design (as shown in FIG. 7). Thus, there
may be no need to assign any Complementary Cache space for router 1 and router 3.
[0036] The cache miss rate may have an important role in the efficiency of collaborative caching. When the cache
miss rate is substantially high, the content objects that are expected to be stored in a collaborative cache may not be
found, and thus there may be additional cost to query the collaborative cache, instead of directly getting the content
from the origin or source. When the cache miss rate is substantially low, the performance may still not be satisfactory.
A relatively small cache miss rate may correspond to an oversized Complementary Cache, which may reduce the total
number of content objects cached in the network and degrade performance. To address the above issues, an algorithm
may be implemented to dynamically adjust the sizes of the Advertised and Collaborative caches according to the detected
cache miss rate. In an embodiment a dynamic cache division algorithm may be used, where a Locking Miss Rate (denoted
as LMR) may be defined, such that each router may change the size of the corresponding local Complementary Cache
to achieve a cache miss rate close to or equal to about the LMR. This adaptive or dynamic cache division algorithm may
be implemented using the following or similar instructions:

[0037] A router may be initiated with a pre-configured initial cache division, e.g., about 90% and 10% as the cache
split ratio (for the Advertised and Complementary Caches, respectively). The router may then begin measuring the cache
miss rate for all or a plurality of interests received from other collaborative routers (or users). The measured cache miss
rate is denoted as MR. If MR is smaller than LMR, which may indicate that the size of the Complementary Cache Ci" is
too large, then Ci" may be reduced (e.g., by half), and hence the size of Advertised Cache Ci’ may increase to cache
more content objects in the network. If MR is larger than LMR, which may indicate that Ci" is too small and there may
be too many cache misses, then Ci’ may be decreased, e.g., linearly reduced as shown in the algorithm above, to reduce
the cache miss rate. The algorithm above and simulation results using the algorithm are described in detail in Shuo Guo,
et al. in Huawei internal publication, entitled "Popularity-Ranking Based Collaborative Caching for Content-Oriented
Networks," Huawei Central Research,
[0038] Advanced Technologies Labs, U.S., which is incorporated herein by reference as if reproduced in its entirety.
In other embodiments, other dynamic or adaptive algorithms may be used to adapt the two cache segments sizes based
on the cache miss rate and/or other factors that may be associated with the two cache segments sizes. Such algorithms
may dynamically change the cache segments sizes, e.g., at different instances, as needed.
[0039] FIG. 8 illustrates an embodiment of a collaborative caching interest processing method 800, which may be
used to handle received interests in a collaborative cache. The collaborative caching interest processing method 800
may be implemented by a collaborative caching router in the CON, such as the collaborative caching router 100. The
router may be configured based on the two-segment cache design above and may comprise and Advertised Cache and

Algorithm 1 Dynamic Cache Division Algorithm

1: Initialize   and   such that   

2: Measure MR for interests from other collaborative routers
3: if (MR < 90%LMR) then
4:   

5:   

6: else if (MR > 110%LMR) then

7:   

8:   

9: end if
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Complementary Cache. The method 800 may begin at block 802, where an interest for content may be received. At
block 804, the router may check the local cache to determine if there is a hit. If the condition of block 804 is true (a hit
is found), then the method 800 may proceed to block 818. Otherwise, if the content does not exist in the router’s local
cache, then the method 800 may proceed to block 806. At block 806, the router may check whether this content request
is from a user or another collaborative router. If the content is from a user, then the method 800 may proceed to block
810. Otherwise, if the content request is from another router, then the method 800 may proceed to block 808. At block
808, the router may get the content from a source of the content. At block 816, the content may be saved or stored in
the Complementary Cache in the router, and the method 800 may proceed to block 818. At block 810, the router may
verify whether the ranking of the requested content is smaller than C. If the condition in block 810 is true, then method
800 may proceed to block 812. Otherwise, the method 800 may proceed to block 814. At block 812, the interest may
be forwarded to a collaborative cache in another router, and the method 800 may then end. At block 814, the router may
get the content from the source, and the method may proceed to block 818. At block 818, the router may send the content
back to the requesting router or user, and the method 800 may then end.
[0040] FIG. 9 illustrates an embodiment of a collaborative caching data processing method 800, which may be used
to handle received response data to previously processed interests in a collaborative cache. For instance, the collaborative
caching data processing method 900 may be implemented by a router when a data is received in response to forwarding
an interest request, e.g., using the collaborative caching data processing method 800. The method 900 may begin at
block 902, where content data may be received. At block 904, the router may check or search for the associated content
in a local PIT. At block 906, the router may determine whether the content exists in the PIT. If the content is found in the
PIT, then the method 900 may proceed to blocks 908, 910, and 912, which may be implemented in parallel or consec-
utively. Otherwise, if the content does not exist in the PIT, then the method 900 may proceed to block 920. At block 908,
the router may check if a local CS requires updating, such as to cache at least the received data or related information.
If the condition in block 908 is true, then the method 900 may proceed to block 914, or otherwise the method 900 may
end. At block 914, an entry corresponding to the received data may be added into the CS, and the method 900 may
then end. At block 910, the router may check if a local FIB requires updating, such as to associate the received data
with a face or port. If the condition in block 910 is true, then the method 900 may proceed to block 916, or otherwise the
method 900 may end. At block 916, an entry corresponding to the received data may be added into the FIB, and the
method 900 may then end. At block 912, the received data packet may be forwarded to all faces in the PIT. Subsequently,
at block 918, the router may remove the PIT entry corresponding to the received data, and the method 900 may then
end. At block 920, the received data packet may be dropped, and the method 900 may then end.
[0041] The collaborative caching scheme may be a fast-path or data-plane scheme, meaning where the scheme and
may change the way how data/forwarding-plane works in conventional CONs and legacy networks. In conventional
CONs, forwarding may be relatively independent of collaborative caching. For instance, each router may only check if
the router’s local cache has the requested content. If the content is not found, then the request packet may be forwarded
to upstream routers. In legacy networks (e.g., content distribution networks), collaborative caching may operate totally
independent of forwarding. The collaborative caching may operate in the same plane where forwarding operates (the
data plane), and both collaborative caching and data forwarding may depend on each other. Further, collaborative
caching may enable the router to determine where the request packet is to be forwarded to (including but not limited to
the upstream routers).
[0042] FIG. 10 illustrates an embodiment of a network unit 1000, which may be any device that transports and processes
data through a network. For instance, the network unit 1000 may correspond to a collaborative content router, such as
the collaborative caching content router 100 or may be located in a CON. The network unit 1000 may also be configured
to implement or support the scenarios, algorithms, and methods described above, such as the two-segment cache
design and the methods 800 and 900. The network unit 1000 may comprise one or more ingress ports or units 1010
coupled to a receiver (Rx) 1012 for receiving signals and frames/data from other network components. The network unit
1000 may comprise a content aware unit 1020 to determine which network components to send content to. The content
aware unit 1020 may be implemented using hardware, software, or both. The network unit 1000 may also comprise one
or more egress ports or units 1030 coupled to a transmitter (Tx) 1032 for transmitting signals and frames/data to the
other network components. The receiver 1012, content aware unit 1020, and transmitter 1032 may also be configured
to implement at least some of the disclosed scenarios, algorithms, and methods above, which may be based on hardware,
software, or both. The components of the network unit 1000 may be arranged as shown in FIG. 10.
[0043] The content aware unit 1020 may also comprise a programmable content forwarding plane block 1028 and
one or more storage blocks 1022 that may be coupled to the programmable content forwarding plane block 1028. The
programmable content forwarding plane block 1028 may be configured to implement content forwarding and processing
functions, such as at an application layer or L3, where the content may be forwarded based on content name or prefix
and possibly other content related information that maps the content to network traffic. Such mapping information may
be maintained in one or more content tables (e.g., CS, PIT, FIB, and AFIB) at the content aware unit 1020 or the network
unit 1000. The programmable content forwarding plane block 1028 may interpret user requests for content and accordingly
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fetch content, e.g., based on meta-data and/or content name (prefix), from the network or other content routers and may
store the content, e.g., temporarily, in the storage blocks 1022. The programmable content forwarding plane block 1028
may then forward the cached content to the user. The programmable content forwarding plane block 1028 may be
implemented using software, hardware, or both and may operate above the IP layer or L2.
[0044] Further, the programmable content forwarding plane block 1028 may implement the collaborative caching
scenario, e.g., using the tow-segment cache design, the adaptive or dynamic cache division algorithm, and the methods
800 and 900. The storage blocks 1022 may comprise a cache 1024 for temporarily storing content, such as content that
is requested by a subscriber. Additionally, the storage blocks 1022 may comprise a long-term storage 1026 for storing
content relatively longer, such as content submitted by a publisher. For instance, the cache 1024 and the long-term
storage 1026 may include Dynamic random-access memories (DRAMs), solid-state drives (SSDs), hard disks, or com-
binations thereof.
[0045] The network components described above may be implemented on any general-purpose network component,
such as a computer or network component with sufficient processing power, memory resources, and network throughput
capability to handle the necessary workload placed upon it. FIG. 11 illustrates a typical, general-purpose network com-
ponent 1100 suitable for implementing one or more embodiments of the components disclosed herein. The network
component 1100 includes a processor 1102 (which may be referred to as a central processor unit or CPU) that is in
communication with memory devices including secondary storage 1104, read only memory (ROM) 1106, random access
memory (RAM) 1108, input/output (I/O) devices 1110, and network connectivity devices 1112. The processor 1102 may
be implemented as one or more CPU chips, or may be part of one or more application specific integrated circuits (ASICs).
[0046] The secondary storage 1104 is typically comprised of one or more disk drives or tape drives and is used for
non-volatile storage of data and as an over-flow data storage device if RAM 1108 is not large enough to hold all working
data. Secondary storage 1104 may be used to store programs that are loaded into RAM 1108 when such programs are
selected for execution. The ROM 1106 is used to store instructions and perhaps data that are read during program
execution. ROM 1106 is a non-volatile memory device that typically has a small memory capacity relative to the larger
memory capacity of secondary storage 1104. The RAM 1108 is used to store volatile data and perhaps to store instruc-
tions. Access to both ROM 1106 and RAM 1108 is typically faster than to secondary storage 1104.
[0047] At least one embodiment is disclosed and variations, combinations, and/or modifications of the embodiment(s)
and/or features of the embodiment(s) made by a person having ordinary skill in the art are within the scope of the
disclosure. Alternative embodiments that result from combining, integrating, and/or omitting features of the embodi-
ment(s) are also within the scope of the disclosure. Where numerical ranges or limitations are expressly stated, such
express ranges or limitations should be understood to include iterative ranges or limitations of like magnitude falling
within the expressly stated ranges or limitations (e.g., from about 1 to about 10 includes, 2, 3, 4, etc.; greater than 0.10
includes 0.11, 0.12, 0.13, etc.). For example, whenever a numerical range with a lower limit, R1, and an upper limit, Ru,
is disclosed, any number falling within the range is specifically disclosed. In particular, the following numbers within the
range are specifically disclosed: R = R1 + k * (Ru - R1), wherein k is a variable ranging from 1 percent to 100 percent
with a 1 percent increment, i.e., k is 1 percent, 2 percent, 3 percent, 4 percent, 7 percent, ..., 70 percent, 71 percent, 72
percent, ..., 97 percent, 96 percent, 97 percent, 98 percent, 99 percent, or 100 percent. Moreover, any numerical range
defined by two R numbers as defined in the above is also specifically disclosed. Use of the term "optionally" with respect
to any element of a claim means that the element is required, or alternatively, the element is not required, both alternatives
being within the scope of the claim. Use of broader terms such as comprises, includes, and having should be understood
to provide support for narrower terms such as consisting of, consisting essentially of, and comprised substantially of.
Accordingly, the scope of protection is not limited by the description set out above but is defined by the claims that follow,
that scope including all equivalents of the subject matter of the claims. Each and every claim is incorporated as further
disclosure into the specification and the claims are embodiment(s) of the present disclosure. The discussion of a reference
in the disclosure is not an admission that it is prior art, especially any reference that has a publication date after the
priority date of this application. The disclosure of all patents, patent applications, and publications cited in the disclosure
are hereby incorporated by reference, to the extent that they provide exemplary, procedural, or other details supple-
mentary to the disclosure.
[0048] The present examples are to be considered as illustrative and not restrictive, and the intention is not to be
limited to the details given herein. For example, the various elements or components may be combined or integrated in
another system or certain features may be omitted, or not implemented.
[0049] In addition, techniques, systems, subsystems, and methods described and illustrated in the various embodi-
ments as discrete or separate may be combined or integrated with other systems, modules, techniques, or methods
without departing from the scope of the present disclosure. Other items shown or discussed as coupled or directly
coupled or communicating with each other may be indirectly coupled or communicating through some interface, device,
or intermediate component whether electrically, mechanically, or otherwise.
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Claims

1. A content router comprising:

a plurality of interfaces configured to receive and forward a plurality of interests for content and content data in
a content oriented network, CON;
a cache (110) configured to store content data; and
a memory component configured to maintain a forward information base, FIB,(130) that associates content with
one or more interfaces on which the interests and content data are received and forwarded, characterized in
that the memory component is further configured to maintain an availability FIB, AFIB,(140) that associates
content data with one or more corresponding collaborative caching routers in the CON, the caching routers
being configured to cache the content data; wherein the content data associated with the collaborative caching
content routers in the AFIB are ranked according to content popularity in the CON; wherein at least some of
the collaborative caching routers have different corresponding link costs; and wherein the collaborative caching
routers that have the lowest link costs are configured to cache the most popular content data.

2. The content router of claim 1, wherein the content popularity is based on a quantity of received interests from a
plurality of users of the CON.

3. The content router of claim 1, wherein the content data associated with the collaborative caching routers in the AFIB
comprise one or more content objects that are stored in the cache and associated with the content router and one
or more content objects that are associated with and cached at one or more of the collaborative caching routers.

4. The content router of claim 1, wherein the cache is split into an advertised cache segment that stores content data
advertised to the collaborative caching routers and a complementary cache segment that stores remaining content
data without advertisement, and wherein the advertised cache segment is substantially larger in size than the
complementary cache segment.

5. The content router of claim 4, wherein the advertised cache comprises a plurality of content objects that are similarly
ranked according to popularity in the content router and the collaborative caching routers, and wherein the comple-
mentary cache segment comprises one or more content objects that are differently ranked according to popularity
in the content router and the collaborative caching routers.

6. The content router of claim 4, wherein the complementary cache segment’s size is decreased and the advertised
cache segment’s size is increased to cache an increased quantity of most popular content objects, and wherein the
complementary cache segment’s size is increased and the advertised cache segment’s size is decreased to reduce
a cache miss rate of the content router.

7. The content router of claim 1, wherein the FIB comprises a content name prefix and a corresponding interface, and
wherein the AFIB comprises a content name prefix and a corresponding content router that caches corresponding
a associated content object.

8. The content router of claim 1, wherein the FIB and the AFIB are merged in a combined collaborative caching data
structure.

9. The content router of claim 1 further comprising:

a collaborative cache map component (410) configured to receive and gather propagated information regarding
the CON’s topology and collaborative caching;
a user interest measurement component (420) configured to measure a popularity ranking sequence for the
content data in the CON;
a collaborative caching mechanism component (430) configured to utilize a distributed mechanism to cache
the most popular content objects in the CON; and
a cache performance evaluation component (440) configured to measure a cache miss rate for the interests
received from other collaborative content routers and provide feedback to the collaborative caching mechanism
component.

10. A method implemented by a content router, the content router comprising a plurality of interfaces, a cache (110)
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and a memory component, said method comprising:

receiving and forwarding in said plurality of interfaces, a plurality of interests for content and content data in a
content oriented network, CON;
storing in said cache (110) content data; and
monitoring in said memory component a forward information base, FIB,(130) that associates content with one
or more interfaces on which the interests and content data are received and forwarded, characterized by the
step of further monitoring an availability FIB, AFIB,(140) that associates content data with one or more corre-
sponding collaborative caching routers in the CON that cache the content data; wherein the content data as-
sociated with the collaborative caching content routers in the AFIB are ranked according to content popularity
in the CON; wherein at least some of the collaborative caching routers have different corresponding link costs;
and wherein the most popular content data are cached at the collaborative caching routers that have the lowest
link costs.

Patentansprüche

1. Inhaltsrouter, umfassend:

eine Mehrzahl von Schnittstellen, die zum Empfangen und Weiterleiten einer Mehrzahl von Interessen für Inhalt
und Inhaltsdaten in einem inhaltsorientierten Netzwerk, CON, ausgelegt sind;
einen Zwischenspeicher (110), der zum Speichern von Inhaltsdaten ausgelegt ist; und eine Speicherkompo-
nente, die zum Führen einer Weiterleitungsinformationsbank, FIB, (130) ausgelegt ist, die Inhalt mit einer oder
mehreren Schnittstellen assoziiert, an welchen die Interessen und Inhaltsdaten empfangen und weitergeleitet
werden, dadurch gekennzeichnet, dass die Speicherkomponente ferner zum Führen einer Verfügbarkeits-
FIB, AFIB, (140) ausgelegt ist, die Inhaltsdaten mit einem oder mehreren entsprechenden kollaborativen Zwi-
schenspeicherungsroutern im CON assoziiert, wobei die Zwischenspeicherungsrouter zum Zwischenspeichern
der Inhaltsdaten ausgelegt sind; wobei die mit den kollaborativen Zwischenspeicherungsroutern assoziierten
Inhaltsdaten in der AFIB gemäß Inhaltspopularität im CON gereiht sind; wobei wenigstens einige der kollabo-
rativen Zwischenspeicherungsrouter unterschiedliche entsprechende Verbindungskosten aufweisen; und wobei
die kollaborativen Zwischenspeicherungsrouter, welche die niedrigsten Verbindungskosten aufweisen, zum
Zwischenspeichern der populärsten Inhaltsdaten ausgelegt sind.

2. Inhaltsrouter nach Anspruch 1, wobei die Inhaltspopularität auf einer Menge von empfangenen Interessen von einer
Mehrzahl von Benutzern des CONs basiert.

3. Inhaltsrouter nach Anspruch 1, wobei die mit den kollaborativen Zwischenspeicherungsroutern assoziierten Inhalts-
daten in der AFIB ein oder mehrere Inhaltsobjekte, die im Zwischenspeicher gespeichert und mit dem Inhaltsrouter
assoziiert sind, und ein oder mehrere Inhaltsobjekte umfassen, die mit einem oder mehreren der kollaborativen
Zwischenspeicherungsrouter assoziiert und an diesen zwischengespeichert sind.

4. Inhaltsrouter nach Anspruch 1, wobei der Zwischenspeicher in ein Zwischenspeicher-Ankündigungssegment, das
Inhaltsdaten speichert, die den kollaborativen Zwischenspeicherungsroutern angekündigt werden, und ein Zwi-
schenspeicher-Ergänzungssegment geteilt ist, das restliche Inhaltsdaten ohne Ankündigung speichert, und wobei
das Zwischenspeicher-Ankündigungssegment eine wesentlich größere Größe als das Zwischenspeicher-Ergän-
zungssegment aufweist.

5. Inhaltsrouter nach Anspruch 4, wobei der Ankündigungs-Zwischenspeicher eine Mehrzahl von Inhaltsobjekten um-
fasst, die gemäß Popularität im Inhaltsrouter und den kollaborativen Zwischenspeicherungsroutern ähnlich gereiht
sind, und wobei das Zwischenspeicher-Ergänzungssegment ein oder mehrere Inhaltsobjekte umfasst, die gemäß
Popularität im Inhaltsrouter und den kollaborativen Zwischenspeicherungsroutern unterschiedlich gereiht sind.

6. Inhaltsrouter nach Anspruch 4, wobei die Größe des Zwischenspeicher-Ergänzungssegments verkleinert wird, und
die Größe des Zwischenspeicher-Ankündigungssegments vergrößert wird, um eine erhöhte Menge von populärsten
Inhaltsobjekten zwischenzuspeichern, und wobei die Größe des Zwischenspeicher-Ergänzungssegments vergrö-
ßert wird, und die Größe des Zwischenspeicher-Ankündigungssegments verkleinert wird, um eine Zwischenspei-
cher-Fehlerrate des Inhaltsrouters zu reduzieren.
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7. Inhaltsrouter nach Anspruch 1, wobei die FIB ein Inhaltsnamenspräfix und eine entsprechende Schnittstelle umfasst,
und wobei die AFIB ein Inhaltsnamenspräfix und einen entsprechenden Inhaltsrouter umfasst, der ein entsprechen-
des assoziiertes Inhaltsobjekt zwischenspeichert.

8. Inhaltsrouter nach Anspruch 1, wobei die FIB und die AFIB in einer kombinierten kollaborativen Zwischenspeiche-
rungs-Datenstruktur vereinigt sind.

9. Inhaltsrouter nach Anspruch 1, ferner umfassend:

eine kollaborative Zwischenspeicher-Zuordnungskomponente (410), die zum Empfangen und Sammeln ver-
breiteter Informationen hinsichtlich der CON-Topologie und kollaborativer Zwischenspeicherung ausgelegt ist;
eine Benutzerinteresse-Messkomponente (420), die zum Messen einer Popularitätsrangfolge für die Inhalts-
daten im CON ausgelegt ist;
eine kollaborative Zwischenspeicherungsmechanismus-Komponente (430), die zum Verwenden eines verteil-
ten Mechanismus zum Zwischenspeichern der populärsten Inhaltsobjekte im CON ausgelegt ist; und
eine Zwischenspeicherleistungs-Bewertungskomponente (440), die zum Messen einer Zwischenspeicher-Feh-
lerrate für die von anderen kollaborativen Inhaltsroutern empfangenen Interessen und Bereitstellen einer Rück-
meldung an die kollaborative Zwischenspeicherungsmechanismus-Komponente ausgelegt ist.

10. Verfahren, das von einem Inhaltsrouter implementiert wird, wobei der Inhaltsrouter eine Mehrzahl von Schnittstellen,
einen Zwischenspeicher (110) und eine Speicherkomponente umfasst, wobei das Verfahren umfasst:

Empfangen und Weiterleiten an der Mehrzahl von Schnittstellen einer Mehrzahl von Interessen für Inhalt und
Inhaltsdaten in einem inhaltsorientierten Netzwerk, CON;
Speichern von Inhaltsdaten im Zwischenspeicher (110); und
Überwachen in der Speicherkomponente einer Weiterleitungsinformationsbank, FIB, (130), die Inhalt mit einer
oder mehreren Schnittstellen assoziiert, an welchen die Interessen und Inhaltsdaten empfangen und weiterge-
leitet werden, ferner gekennzeichnet durch den Schritt des Überwachens einer Verfügbarkeits-FIB, AFIB,
(140), die Inhaltsdaten mit einem oder mehreren entsprechenden kollaborativen Zwischenspeicherungsroutern
im CON assoziiert, die Inhaltsdaten zwischenspeichern; wobei die mit den kollaborativen Zwischenspeiche-
rungsroutern assoziierten Inhaltsdaten in der AFIB gemäß der Inhaltspopularität im CON gereiht sind; wobei
wenigstens einige der kollaborativen Zwischenspeicherungsrouter unterschiedliche entsprechende Verbin-
dungskosten aufweisen; und wobei die populärsten Inhaltsdaten an den kollaborativen Zwischenspeicherungs-
routern zwischengespeichert werden, welche die niedrigsten Verbindungskosten aufweisen.

Revendications

1. Routeur de contenus comprenant :

une pluralité d’interfaces configurées pour recevoir et acheminer une pluralité d’intérêts de contenus et des
données de contenus dans un réseau orienté contenus, CON ;
un cache (110) configuré pour mémoriser des données de contenus ; et
un composant mémoire configuré pour tenir à jour une base d’informations d’acheminement, FIB (130) qui
associe un contenu à une ou plusieurs interfaces sur lesquelles les intérêts et les données de contenus sont
reçus et acheminés, caractérisé en ce que le composant mémoire est configuré en outre pour tenir à jour une
FIB de disponibilité, AFIB (140) qui associe des données de contenus à un ou plusieurs routeurs de mise en
cache collaboratif correspondants dans le CON, les routeurs de mise en cache étant configurés pour mettre
en cache les données de contenus ; dans lequel les données de contenus associées aux routeurs de contenus
de mise en cache collaboratif dans l’AFIB sont ordonnées en fonction de la popularité de contenus dans le
CON ; dans lequel au moins certains des routeurs de mise en cache collaboratif ont différents coûts de liaison
correspondants ; et dans lequel les routeurs de mise en cache collaboratif ayant les coûts de liaison les plus
bas sont configurés pour mettre en cache les données des contenus les plus populaires.

2. Routeur de contenu selon la revendication 1, dans lequel la popularité d’un contenu est basée sur une quantité
d’intérêts reçue depuis une pluralité d’utilisateurs du CON.

3. Routeur de contenu selon la revendication 1, dans lequel les données de contenus associées aux routeurs de mise
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en cache collaboratif dans l’AFIB comprennent un ou plusieurs objets de contenus qui sont mémorisés dans le
cache et associés au routeur de contenu et un ou plusieurs objets de contenus qui sont associés à un ou plusieurs
des routeurs de mise en cache collaboratif et associés à ceux-ci.

4. Routeur de contenu selon la revendication 1, dans lequel le cache est divisé en un segment de cache annoncé qui
mémorise des données de contenus annoncées aux routeurs de mise en cache collaboratif et un segment de cache
complémentaire qui mémorise le reste des données de contenus sans annonce, et dans lequel le segment de cache
annoncé est sensiblement plus grand que le segment de cache complémentaire.

5. Routeur de contenu selon la revendication 4, dans lequel le cache annoncé comprend une pluralité d’objets de
contenus qui sont ordonnés similairement en fonction de la popularité dans le routeur de contenus et les routeurs
de mise en cache collaboratif, et dans lequel le segment de cache complémentaire comprend plusieurs objets de
contenus qui sont ordonnés différemment en fonction de la popularité dans le routeur de contenus et les routeurs
de mise en cache collaboratif.

6. Routeur de contenu selon la revendication 4, dans lequel la taille du segment de cache complémentaire est diminuée
et la taille du segment de cache annoncée est augmentée pour mettre en cache une quantité accrue d’objets de
contenus les plus populaires, et dans lequel la taille du segment de cache complémentaire est augmentée et la
taille du segment de cache annoncée est diminuée pour réduire un taux d’échecs de cache du routeur de contenus.

7. Routeur de contenu selon la revendication 1, dans lequel la FIB comprend un préfixe de nom de contenu et une
interface correspondante, et dans lequel l’AFIB comprend un préfixe de nom de contenu et un routeur de contenu
correspondant qui met en cache un objet de contenu associé.

8. Routeur de contenu selon la revendication 1, dans lequel la FIB et l’AFIB sont fusionnées dans une structure de
données de cache collaboratif combinée.

9. Routeur de contenu selon la revendication 1, comprenant en outre :

un composant de carte de cache collaboratif (410) configuré pour recevoir et collecter des informations propa-
gées concernant la topologie du CON et la mise en cache collaboratif ;
un composant de mesure d’intérêts des utilisateurs (425) configuré pour mesurer une séquence d’ordres de
popularité des données de contenus dans le CON ;
un composant de mécanisme de cache collaboratif (430) configuré pour utiliser un mécanisme distribué pour
mettre en cache les objets de contenus les plus populaires dans le CON ; et
un composant d’évaluation de performances de cache (440) configuré pour mesurer un taux d’échecs de cache
des intérêts reçus depuis d’autres routeurs de contenus collaboratifs et fournir un retour d’informations au
composant de mécanisme de mise en cache collaboratif.

10. Procédé mis en oeuvre par un routeur de contenus, le routeur de contenus comprenant une pluralité d’interfaces,
un cache (110) et un composant mémoire, le procédé comprenant :

la réception et l’acheminement dans ladite pluralité d’interfaces, d’une pluralité d’intérêts de contenus et de
données de contenus dans un réseau orienté contenus, CON ;
la mémorisation dans ledit cache (110) de données de contenus ; et
le contrôle dans ledit composant mémoire d’une base d’informations d’acheminement, FIB (130) qui associe
un contenu à une ou plusieurs interfaces sur lesquelles les intérêts et les données de contenus sont reçus et
acheminés, caractérisé par l’étape de contrôle supplémentaire d’une FIB de disponibilité, AFIB (140) qui
associe des données de contenus à un ou plusieurs routeurs de mise en cache collaboratif correspondants
dans le CON qui mettent en cache les données de contenus ; dans lequel les données de contenus associées
aux routeurs de contenus de mise en cache collaboratif dans l’AFIB sont ordonnées en fonction de la popularité
de contenus dans le CON ; dans lequel au moins certains des routeurs de mise en cache collaboratif ont
différents coûts de liaison correspondants ; et dans lequel les données des contenus les plus populaires sont
mises en cache au niveau des routeurs de mise en cache collaboratif ayant les coûts de liaison les plus bas.
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