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1.

I nt roducti on

The DECADE approach to access to in-network storage through
standardi zed i nterfaces has been notivated by P2P application
scenarios where it can be beneficial to refer peers to in-network
storage systemin a conveni ent network-topol ogical location in order
to enhance data exchange for a given P2P application

One specific exanple would be a P2P application instance in a hone

net work connected via an ADSL access network. In a traditional P2P
approach, this application instance woul d downl oad chunks from ot her
peers and serve chunks to other peers in parallel. Wth an

asymetric uplink, the application instance (and other hosts on the
hone network) are likely to experience uplink congestion, if the
application instance is selected by a substantial nunber of peers and
has to serve data to them |In situations with prevalent asynmmetric
access links, the P2P session (all peer application instances) would
also be limted in the achi evabl e downli nk speed because the
aggregate uplink bandwi dth is not sufficient.

DECADE i n-network storage servers are expected to be hel pful in such
scenari os, because peers could be referred to appropriate storage
servers for downl oadi ng sone content, thereby offloading traffic from
the capacity-limted access uplinks.

Such storage servers are expected to provide interfaces for storing,
retrieving, and managi ng data. The general concept is that, in a

di stributed P2P application, sone instance would upload data to a
storage server and then refer other instances, such as P2P peers, to
that data, for instance by passing a certain URI. 1In addition, there
could be interactions for allocating capacity on servers for certain
applications, for deleting data etc.

Thi s docunent argues that, while such a systemwould be very usefu
for P2P applications, there are others, related applications that
coul d benefit fromin-network storage in just the same way. Though
only applications that does not lead to a conpletely new set of

requi renents should be taken into account. This document argues that
it should be possible to extend the DECADE work to include certain
other applications without increasing the overall conplexity of the
sol uti on.

Specifically, this docunent describes the in-network-storage aspects
of Internet TV -- an inportant application today, that can
significantly benefit fromin-network-caching. W argue that it
seens negligent to exclude Internet TV from | everagi ng DECADE i n-
net wor k- st orage and descri be specific use cases for accessing in-
net wor k-storage in such a scenario. Mreover, we present a set of
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requirenents that should be net by the DECADE architecture design in
order guarantee its applicability to such applications. W propose
that these requirenments be added to the DECADE requiremnments

speci fication.

In this neno, we align the requirenent description to the |ayout used
in [l-D. gu-decade-reqs]. Section 2 describes the Internet TV
scenario, and Section 3 presents corresponding requirenents that
shoul d be considered to ensure a broad enough applicability of the
DECADE f r amewor K.

2. Internet TV Scenario

Internet TV is a general termto refer to different kinds of systens
or applications where video is delivered to (nostly) hone network
devices for imediate rendering or storing. |In this neno, we refer
to the distribution of video content, mainly focusing on Video-on-
Demand (VoD) services and user-generated content.

VoD services are conmonly wi despread in many service providers
networks. This scenario is characterized by the need to support an
efficient large-scale distribution of video, possibly with a fairly
hi gh degree of replicated contents, to a multiplicity of fixed and
nobi | e users. By supporting this application w th DECADE protocols,
vi deo content can be retrieved fromthe in-network storage, achieving
a nunber of benefits. The originating servers can be relieved from
nost of the |oad, since popular content will be automatically
available in the in-network storage, closer to the users. |nproved
network efficiency will be achieved, reducing the traffic load in the
upstream network segnents. Mreover user experience, also for nobile
users, can be inproved.

2.1. Detailed Scenario Description

A wel |l -known issue with Internet TV applications such as YouTube is
the flash crowd problem That is also an exanple of a probl em which
could be significantly eased if in-network storage is used to provide
users with locally available copies rather than all requesting the
data fromthe source. This can be extra beneficial for services with
real -tinme (or near real-tinme) conponents as traditional pre-caching
solutions can be difficult to use then

A particular interesting Internet TV variant is "hybrid Internet TV’
based on an Internet TV distribution service that is a hybrid between
traditional CDN and a P2P service. Such a service would distribute
content fromcentral servers, nake use of CDN caches on the way and
finally use the end hosts/ STB as caches for the P2P part of the
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application.

If only the P2P application in the host/STB can store content in the
DECADE storage, the content first has to be downl caded fromthe
Internet TV server/CDN cache over the access link to the host/STB and
t hen upl oaded, over the same access link, to the DECADE storage
before any peer in the P2P part of the application can access it from
the DECADE storage (instead of downloading it fromthe client).

To avoid this, it should be possible for the DECADE storage to
"cache’ the content when the first downl oad to the host/STB is done.
That woul d nean the content never have to travel over the capacity-
limted uplink. For this to be feasible, one requirement is that the
Internet TV service can pronpt the DECADE storage that certain
content should be cached on its way to the host. Having such
functionality, that allows a host to get content fromthe DECADE
storage of neighboring host rather than froma central server, would
of course also offload the core network in the sanme way a traditiona
CDN does.

. 2. Sunmmary

The DECADE architecture and protocol specifications should take the
hybrid Internet TV scenario into account to ensure a reasonable |eve
of generality of the DECADE in-network storage. While P2P-specific
requi renents shoul d be consi dered, DECADE shoul d not be unnecessarily
limted toit.

Specifically, dissenmination applications of streanming type (sone with
real-tine or close to real-tinme requirenments) should be supported by
DECADE as they can cause significant |oad on the network. The
network | oad could be reduced significantly for these types of
applications if copies stored locally in the network could be used

i nstead of always fetching data fromthe source.

Specific requirements

.1.  Unique Nam ng of Information Objects

.1.1. Requirenent

When a DECADE client in a certain application context stores an

i nformati on object in DECADE storage servers, the object MJIST be
addressabl e by a uni que nane across different application contexts.
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3.1.2. Rationale
There is a need for unique nam ng to enable different application
instances to refer to information objects using a nane (that may have
been provided to them by anot her DECADE client). Such unique nam ng
is essential for efficient cache handling and can serve for de-
dupl i cati on.

3.1.3. Discussion
Uni que naning can be achieved in different ways. Nanes can assi gnhed
fromsonme (structured) names, for instance by URIs. Nanes can al so
be generated, for instance by cal cul ati ng hashes of the object’s
cont ent.

The detail ed syntax and semantics of DECADE nanes (and the actua
standardi zati on requirements) are for further study.

3.2. Access to Information bjects
3.2.1. Requirenent

It MJUST be possible to access data stored on DECADE storage servers
as conplete informati on objects, such as a naned video file.

3.2.2. Rationale
In a video-on-denmand caching use case, the client application should
be enabled to retrieve the conplete object in one transaction and
shoul d not be required to downl oad indivi dual chunks.

3.2.3. Di scussi on

This does not necessarily inpose inplications on the way that the
storage servers stores the object.

3.3. Real-tinme Support

3.3.1. Requirenent
The DECADE storage service MJST support real-tine applications in a
way that a resource that is being uploaded is already avail able for
downl oad.

3.3.2. Rati onal e

For larger objects or chunks, it is not acceptable if a DECADE client
has to upload the conplete resource first, before other clients can
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start downloading it.
3.3.3. Discussion
This requirenent should also be inportant for P2P |ive stream ng.
3.4. Discovery service for DECADE in-network storage
3.4.1. Requirenent
When a DECADE client attach to a DECADE enabl ed network there SHOULD
be a discovery service that can tell a DECADE client where in-network
storage servers can be found.
3.4.2. Rationale
To mninmze manual configuration of the DECADE clients, a discovery
service, simlar to DHCP , should be provided in the DECADE enabl ed
net wor k.

3.4.3. Di scussi on

In particular, this sinplifies the adm nistration of the DECADE i n-
network storage for a user that roans to a visited network

3.5. Miltiple active DECADE Storage Servers
3.5.1. Requirenent

A DECADE client SHOULD be able to use multiple in-network storage
servers at the sane tine.

3.5.2. Rati onal e

One exanpl e of when this is needed is when a user/client roans to
anot her network, then it is reasonable to assune that the currently
used i n-network storage remains active for a certain time not to

di srupt ongoi ng communi cati on sessions at the sane tine as another

i n-network storage mght inmediately be needed in the new networKk.

3.5.3. Discussion

A user of DECADE in-network storage who roans to a visited network
could potentially cause very inefficient access to that user’s DECADE
storage. It is therefore essential that the user is able to acquire
new DECADE storage which is better located in the visited network.
Usage that could result in such inefficiencies is commnication with
other users locally in the same network, for exanple as part of a
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smal |l neeting or large event (fair, sports event, etc).
Arelated issue is the possibility to mgrate content from one DECADE
storage to another when roaming. W believe that this is covered by
the requirenents on Efficient Transfer (section 3.3) and
Communi cati on anong | n-network Storage El ements (section 4.3) of
[1-D. gu-decade-reqs].

4. | ANA Consi derations

Thi s docunent has no requests to | ANA

5. Security Considerations
The re-use of copies in the network part of DECADE will require that
appropriate access control nechanisns are desi gned.
6. Acknow edgnents
We would Iike to thank all persons participating in the Network of
I nformati on work package in the EU FP7 projects 4WARD and SAIL for
contributions and feedback to this document.
7. Informative References
[1-D. gu-decade-reqs]
Yingjie, G, Bryan, D., Yang, Y., and R Alim, "DECADE
Requi rements", draft-gu-decade-reqs-05 (work in progress),
July 2010
[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Levels", BCP 14, RFC 2119, March 1997.
Aut hors’ Addr esses
Borje Onhl man
Eri csson
St ockhol m

Sweden

Enai | : Borje. Chl man@ri csson. com

Ohl man, et al. Expires April 28, 2011 [ Page 9]



Internet-Draft decade- add- use- cases-reqQs Cct ober 2010

Ove Strandberg

Noki a Si emens Net wor ks
Li nnoitustie 6

Espoo

Fi nl and

Emai | : ove. strandber g@sn. com
Christian Dannewi tz

Uni versity of Paderborn

Pader born

Ger many

Emai | : cdannew t z@ipb. de

Ander s Li ndgren
Swedi sh Institute of Conputer Science

St ockhol m
Sweden
Emai | : ander sl @i cs. se

Roberta Maglione
TelecomlItalia
Turin

Italy

Emai | : roberta. maglione@eleconitalia.it

Bengt Ahl gren
Swedi sh Institute of Conputer Science

St ockhol m
Sweden
Emai | : bengt a@i cs. se

Ohl man, et al. Expires April 28, 2011 [ Page 10]



Internet-Draft decade- add- use- cases-reqQs Cct ober 2010

Di rk Kutscher

NEC Labor at ori es Europe
Kur f uer st en- Anl age 36
Hei del berg

Ger many

Emmi | : kut scher @ecl ab. eu

Ohl man, et al. Expires April 28, 2011 [ Page 11]






