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Thi s docunent may not be nodified, and derivative works of it may not
be created, and it may not be published except as an Internet-Draft.

Abst r act

Thi s docunent defines PPSP tracker usages for REsource LCcation And

Di scovery (RELQAD). Although PPSP assunes a centralized tracker from
peer’s point of view, the logical centralized tracker could be realized
by a cluster of geographically distributed trackers. In this draft, we
design distributed trackers system which are organized by RELOAD. It
provi des | ookup service for file/channel indexes and Peer Status anong
the distributed trackers.
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1. Introduction

PPSP assunes that a centralized "tracker’ is used to communicate with
the PPSP Peers for content registration and |location. The content
index is stored in the tracker with |ocation informati on that which
peers have the content.

However, the logically centralized 'tracker’ could be also realized
by a cluster of geographically distributed trackers or deployed in
multiple servers in a data center, which can increase the content
availability, the service robustness and the network scalability or
reliability. The managenent and | ocating of index information are
totally internal behaviors of the tracker cluster, which is invisible
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to PPSP Peers. The signaling between PPSP Peers and trackers is stil
the sinple request/reply mechani smdefined in PPSP tracker protocols.
Therefore, the Tracker Nodes thensel ves construct and maintain a P2P
overlay as shown in Figure 1. This docunent is to define the

behavi ors of the tracker overlay as a usage for RELOAD. Because all
protocols this draft applies to - the PPSP tracker protocol, PPSP
peer protocol and RELOAD - are still changing, this draft wll
certainly change in the future, and is very nmuch a work in progress.
The aut hors encourage |ist discussion of the draft and any
suggesti ons are wel cone.

Trackerl Tracker6

| |
I I
Tracker2 | | Tracker Overlay | | Tracker5

Tracker3 - -- Tracker 4

| Peer1l| | Peer2| | Peer3|
Figure 1 PPSP Peers connect with Tracker Overlay by Tracker
Pr ot ocol

The docunent tries to handl e the data maintenance for two Kkinds of
i nformati on: content index and PPSP peer status, anong a cluster of
distributed trackers. Four basic functions in tracker overlay are
defined as foll ows:
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o Content/ channel index information registration: PPSP Peers

regi strar/update their contents/channels to a Connection Tracker. (How
to find the initial tracker locally is out of scope.) This tracker
takes the advantage of the RELOAD data storage functionality to store
the index information to tracker nodes in the tracker overly
accordingly. At the sane tine, the |ocal Connection Tracker keeps a
copy of local peer’'s content information for traffic localization

0 Look up a content/channel index: Once a PPSP Peer search for
certain content/channel, it makes the request to a | ocal Connection
Tracker as defined in PPSP tracker protocol. If the swarm cannot be
found or there is not enough peer records for such swarmin the
Connection Tracker locally, the tracker will further |ocate the
required index information in the tracker overlay on behalf of the
requesting PPSP Peer. Once the full Peer List is fetched, the PPSP
Peer will set up communications with the PPSP Peers in the Peer List
as defined in PPSP Peer protocol;

0 PPSP peer status registration: PPSP Peers registrar/update their
status in the tracker overlay. Al PPSP peers should firstly
register their status to the | ocal Connection Tracker. In order to
enable this informati on being aware gl obally, the Connection Tracker
shoul d then store the position of the PPSP peer’s status in the
tracker overlay according to RELOAD schene. The foll owi ng peer
status updates are only sent to the | ocal Connection Tracker, the
RELOAD based tracker overlay here only offers a way for renote nodes
to find the | ocation of requested peer status.

0 Look up status of a certain peer: the tracker overlay can | ook up
the status of a certain PPSP Peer. If the peer status cannot be
found in the local Connection Tracker (that nmeans it’s not a loca
peer), the local tracker then searches the Status Position Tracker
for the requested peer in the tracker overlay by RELOAD, which gives
a route to access the status of the renote peer.

2. Term nol ogy and Conventi ons
Thi s docunent nakes extensive use of the term nology and definitions
fromthe RELOAD Base Protocol [I-D.ietf-p2psip-base], PPSP
Requi rements and Problem Statements [I-D.ietf-ppsp-problem
statement][I-D.ietf-ppsp-reqs] and the Gu PPSP Tracker Protoco
proposal [1-D.gu-ppsp-tracker-protocol].

Thi s docunent defines the follow ng additional term nol ogy:
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PPSP Peer: The peer in PPSP protocol for content sharing and
di stribution anobng swarns.

Tracker Node: The RELOAD Node with PPSP tracker usage. Each Tracker
Node takes the responsibility to store and naintain certain
cont ent/ channel i ndex.

Tracker Overlay: A RELQAD overlay constructed by Tracker Nodes. This
Overlay is logically separated with overlay fornmed by PPSP Peers.

Connection Tracker: The Tracker Node to which the PPSP Peer will
connect when it wants to join the PPSP system

Swarm Tracker: The Tracker Node who is responsible for the swarmin
the overlay, and stores the content information (e.g. Peerlist) of
the swarm

Status Position Tracker: A Tracker Node which is responsible to
store the Position of certain peers’ status of a particular list of
Peers.

3. Content Information Registration and Update
To fulfill the functions of content infornmation registration and
update nentioned in Section 1, Tracker Node nust naintain such
resources related to peers;
Content Registration: Information about the content which belongs to
a specific swarm It can be stored in a data structure denoted as
Cont ent Regi stration, which primarily includes an identification of
the swarm a nanme of the content, and a Peer List.

3.1. Data structure of ContentRegistration
Structure The data structure of ContentRegistration uses the RELOAD
dictionary kind whereas the DictionaryKey value is the Swarm | D of
the content required. The data structure of type ContentRegistration
is shown as foll ows:
struct{

U nt 32 i ndex;

Chunkl D chunk_i d;
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} ArrayChunkLi st Dat a;

struct{
Peer | D peer _id;
ArrayChunkLi st Data chunkli st_dat a;

} Peer Li st Dat a;

struct{
uint16 | ength;
Peer Li st Dat a peerlist_dat a;

} Peer Li st ;

struct {
uint16 | engt h;
opaque content_nane<0..2"16-1>
PeerLi st peerlist <0..2716-1>;

} Content Registration;

The content of the Peerlist structure are as foll ows:
I ength
the length of the data structure
cont ent _name
the nane of the content

peerli st
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the content of Peer List

3.2. Message fl ows

When a PPSP Peer wishes to share its contents to others, it wll

i nform Tracker Overlay with the swarminformation of the contents,
then Swarm Tracker need to add this PPSP Peer into the correspondi ng
Peer List to the swarm or create a new swarm when there is no record
of the swarm A local record of the swarmnmay al so be set up at the
Connection tracker. Correspondi ngly, Wen a PPSP Peer del etes sone
old contents locally, it will informTracker Overlay that it would
like to |l eave froma particular swarm then both Connection Tracker
and Swarm Tracker need to delete this PPSP Peer fromthe
correspondi ng Peer List which is defined in the requirenent of PPSP
[I-D.ietf-ppsp-reqs].

An exanple is given as the figure has shown bel ow

1. PPSP Peer wants to join into a swarmto share the content, first
it will send a PPSP nessage "Join" with a Swarm | D to TrackerA, which
is a connection tracker of the Tracker Overlay for PPSP Peer connects
t o;

2. TrackerA first handles the registration locally, then finds the
Swarm Tracker by mapping the swarmID to node I D of the Swarm Tracker
to forward the request. So Tracker A sends a RELOAD nessage " StoreReq"
to TrackerB who is the Swarm Tracker for the content swarm

3. Wien Swarm Tracker (TrackerB) receives the request (or if
Tracker A is responsible for the Peer List of the swarm
TrackerB=TrackerA), it searches locally the Peer List of the swarm
whose IDis the Swarm | D, then add the Node-ID of the PPSP Peer into
the Peer List or delete it fromthat, and send the result of the
operation (e.g. successful or failed) in a RELOAD nessage

" St oreRegAns" to TrackerA through Tracker Overl ay;

4. Finally, TrackerA anal yses the received nessage, and responds to
the requesting Peer by a correspondi ng PPSP nessage: "Successfu
(OK)" or sone error nessages.

Note: When PPSP Peer is the first node of the swarm which neans it
is the first one who stores this kind of content in the network,
TrackerB doesn’'t have records of the new swarm TrackerB will create
a new Content Regi stration for the swarmlocally, and put the
identification of PPSP Peer into Peer List of this new
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Content Regi stration, then send the result of the operation (e.g.
successful or failed) in a RELOAD nessage "StoreRegAns” to TrackerA
t hrough Tracker Overl ay.

(connecti on) (overl ay) (swarm
PPSP Peer Tracker A Tracker X TrackerB

--JAO N> | keep a copy|
--StoreReq- >
--StoreReq- >
<- St or eRegAns- -
<- St or eRegAns- -
<- SUCCESSFUL( OK) -
Figure 2 Content Information Registration and Update

I f PPSP Peer wishes to update content information, for exanple, list
of chunks it has, it sends a PPSP nessage "JO N_CHUNK"' to TrackerA.
Tracker A nakes update in its local table, and then sends the
correspondi ng RELOAD nessage to TrackerB to update the detailed
chunk-1Ds in the Swarm according to the request nessage.

4. Lookup Content Index (a Swarm

When a PPSP Peer wants to use sone streanm ng service, which neans it
wants to downl oad sone interested contents fromthe system it
firstly needs to get related Peer List from Tracker Overlay. As the
figure has shown bel ow

1) PPSP Peer wants to watch a video belonging to a swarmwith a
Swarm I D, firstly it sends a PPSP nmessage "Find" with the SwarmID to
Connection TrackerA;

2) |If TrackerA has enough | ocal peer record for swarm it can reply
the request directly. O it maps the SwarmID into a Node-ID to
identify the Swarm Tracker, TrackerB, which stores the Peer List of
the requested swarm It then sends a RELOAD nessage "FetchReq" to

Tr acker B;
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3) Wien Swarm TrackerB receives the request (or if TrackerAis
responsi ble for the Peer List of the swarm TrackerbB=TrackerA), it
searches the Peer List of the swarmlocally, then send the Peer List
whi ch is organized by the data structure of PeerList in a RELOAD
message "FetchRegAns" to Tracker A through Tracker Overl ay;

4) Finally, TrackerA analyses the received PeerlList structure, and
reconstructs it into a PPSP nessage "Successful (OK)", then forwards
it to the PPSP Peer.

(connecti on) (overl ay) (swarm
PPSP Peer Tracker A Tracker X TrackerB

<- SUCCESSFUL(OK) | or| --FetchReqg->
- - Fet chReqg- >
<- Fet chRegAns- -
<- Fet chRegAns- -
<- SUCCESSFUL ( CK) -
Figure 3 Content Information Lookup
5. Peer Status Registration, Update and Lookup
To fulfill the functions of peer status registration, update and
| ookup nentioned above, Tracker Node rnust maintain such resource
related to peers:
I nformation about status of peers: the local Connection Tracker takes
the responsibility to maintain the PPSP Peer status |ocally,
including online time, link status, node capability and other
stream ng paraneters, etc. It can be stored in a data structure
denot ed as Peer St at us.
Position of PPSP peer status: each PPSP Peer can be napped to a
Status Position Tracker in the tracker overlay. The status Position
Tracker takes responsibility to only record the route (i.e., the

address of the I ocal Connection Tracker of the Peer) to access the
PPSP Peer status.
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5.1. Data Structure of PeerStatusl ndex
The data structure of PeerStatuslndex uses the RELOAD dictionary kind

whereas the DictionaryKey value is the Peer ID. The data structure
of type PeerStatuslndex is shown as follows:

struct{
Tracker| D Connecti on_Tracker I D
} Peer St at usl ndex;
The content of the Peer Statuslndex structure are as foll ows:

trackerI D the ID of the Peer’s Connection Tracker;

6. Kind Definition

6. 1. CONTENT- REA STRATI ON Ki nd Definition
Thi s section defines the CONTENT- REG STRATI ON ki nd.
o0 Nane: CONTENT- REG STRATI ON
0 Kind IDs: The Resource Nane for the CONTENT- REG STRATI ON Ki nd-1D
is Swarm Nane. The data stored is a CONTENT- REG STRATI ON, whi ch
contains a identification of the swarm a nane of the content, and a
list of PPSP Peer-1Ds with or not a |list of chunk-1Ds for each PPSP
Peer to show whi ch chunks the PPSP Peer has.
o Data Mdel: The data nodel for the CONTENT- REG STRATION Kind-1D is
dictionary. The dictionary key is the Smarm | D of the peer action as
f ocus.
0 Access Control: USER- NODE- MATCH.

6. 2. PEER- STATUS Ki nd Definition
Thi s section defines the PEER- STATUS ki nd.

o Nane: PEER- STATUS
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o Kind IDs: The Resource Nane for the PEER- STATUS Kind-1D is Peer
Status. The data stored is a PEER- STATUS, which contains a
identification of the peer and a identification of the peer’s
connection tracker.

o Data Mddel: The data nodel for the PEER-STATUS Kind-1D is
dictionary. The dictionary key is the Peer-I|D.

0 Access Control: USER- NODE- MATCH
7. Security Considerations

Thi s docunent does not currently introduce security considerations
8. | ANA Consi derations

Thi s docunent does not specify | ANA consi derations.
9. Acknow edgment s

Thi s docunment was prepared using 2-Wrd-v2.0.tenpl ate. dot.
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