1 A Storage Network Structure based on the Peterson Graph and Data
Read-Write Method thereof Technology field The present invention
involves to a network storage technology in which the distributed storage
nodes form the storage, especially involves to a storage network structure
based on the Peterson graph and dalla read-write method thereof which
combrnes the prrmary drstrrbuted storage network wrth the Peterson
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Currently, the information technology field has turned from the computing centered
architecture to the storage centered architecture, with the result that the massive information
is produced with the development of the internet. The mass information must face with
several issues, such as processing, storing and sharing, etc. The present invention is to

design the methods concerning mass information distributed storage.

Since mid-1980s, the idea of providing the file service with the distributed hosts on the
network has been proposed and experimented. Up to now, these attempts has been
developed into various open source distributed file systems, such as the well-known
LUSTRE file system supported by SUN Microsystem, OPENAFS file system supported by
IBM and Google file system developed by Google. These systems are characterized of

central storing of file metadata and distributed storing and serving of file data.

From the beginning of 21 century, the systems using peer-to-peer to realize storing
emergences, in which the typical systems are OceanStore storage system and Granary

storage system. One feature of these systems is to utilize a single distributed hash table



structure, to conquer the single fault point, but has the shortcoming of

performance that couldn't satisfy the demands of applications.

Additionally, the Peterson graph is a fixed structure consisting of 10 nodes

and 13 edges, as figure 2 shows. The most significant properties of this

graph are each node has degree of 3"and the distance between any two

nodes is not more than 2. Therefore, its traditional field is parallel
struatorapitingnaued ithkhasngeythigh peliabiity . ik el ushonaon@unsiderrgrofance that

the issues aforementioned, the purpose of the present invention is to
Coulé??ivﬂgsiy%?&%ﬁ‘éfaﬁ%%é;@ﬁ%rage network and data read-write

method thereof. The said structure combines the scalability of the primary

distributed storage network with the reliability of Peterson graph storage
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application, resolves the problem of a large quantization of media data
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of failure of the cluster storage struCture and the performance
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availability and robustness of the distributed hash table. In order to realize
the aim of the present invention, the Peterson graph-based storage
The%%tl"n"ﬂﬂér tructure of the present invention is characterized of consisting of
a primary distributed storage network and a Peterson graph-based
storage network. The said primary distributed storage network can be a
cluster based distributed storage network or a distributed hash table
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access mechanism may adopt the known 3
reliability of Peterson graph storage network to offer the different reliability classes which
may used by storage application, resolves the problem of a large quantization of media data
migrating by utilizing the better non-movability of media data which provided by Peterson
graph storage network, and avoids the single point of failure of the cluster storage structure

and the performance degradation of the peer-to-peer wide area storage by incorporating

availability and robustness of the distributed hash table.

In order to realize the aim of the present invention, the Peterson graph-based storage
network structure of the present invention is characterized of consisting of a primary

distributed storage network and a Peterson graph-based storage network.

The said primary distributed storage network can be a cluster based distributed storage
network or a distributed hash table based peer-to-peer storage network, consisting of n
(n>10) storage nodes. The said primary distributed storage network satisfies with a certain
degree of storage reliability requirements (hereafter referring to Rpyr) and has its own

storage difference ability. Its component and access mechanism may adopt the known



systems in the art. The said Peterson graph-based storage network is
formed by 10 nodes being selected from the said storage nodes set
according to strategies (such as bandwidth, reliability, processing
capacity, degree of node or a function, of distance between nodes and
storage capacity). As shown in the firéure 2, the Peterson graph has the
regular degree of node, more than or equal to 3 for each node, and the

systemgutathhaps between nodes, less than or equal to 2 between any two
nodes. The data stored by the Peterson graph-based storage network has
the better performance such as the certain reliability and migration
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of the present invention, the data read-write method e Peterson
frongthphsidsedaigrageleretworcstrdaigreodesabed yudthisinbantionlth, reliability,
includes a data writing method and a data reading method performed by
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primary distributed storage network and the Peterson graph storage
thannetedoik; tarsdfth e &b @jep hedtitha sagaitnshope hkitiescaxaais, thesstoage equal to 2
network such as a software, an application program or a client program.
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step inw the said applications issue a"data-write request wi 0
parameters, in which the request includes the QoS parameters, the data
identity and the data itself, and is in a form of writing (QoS parameters,
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word respectively, for the convenience of system implementation,
applications.

According to the method of the present invention, wherein the said Peterson
graph-based storage network structure consists of the primary distributed storage network
and the Peterson graph storage network; and the said applications refers to entities except

the storage network such as a software, an application program or a client program.

According to the method of the present invention, the said data writing method
performed by applications involves the following steps:

1) the step in which the said applications issue a data-write request with QoS
parameters, in which the request includes the QoS parameters, the data identity and the data
itself, and is in a form of writing (QoS parameters, data identity, data), wherein the said QoS
parameters is defined as two types of metrics, the data reliability metric and the data type
metric, each of which may be defined into the several classes, and which may be defined as
the most significant 16-bit and subsequent 16-bit of one 32-bit word respectively, for the

convenience of system implementation,



4 2) the step in which the said data writing request is received by the said

storage network, in which one central node or distributed storage node of

the said storage network receives the said data writing request issued

from the said applications, wherein the said central node refers to the

specific server addressed by the domain name service or the other

alternative addressing way and all the data writing requests are sent to it,
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request, including resolving the said QoS parameters into the data
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the sub-steps of metadata writing and media data writing executed within
thvihqrimahg disttilbatec sterdg ecfostwothie aspet difet adatarvadting saddbmn ebtadomain
data writing executed within the Peterson graph storage network if RDBT
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sent $i0f2ge network) . In step 4), in case of performing metadata writing and
media data writing so as to store the data within the Peterson graph
stpragesngtwiork;hichegds da daterminavdactharltiee thedeids ditnodesithatquest,
will store data are equal between the primary distributed storage network

inclygiperrespatestis GribRSTO PAGRMERTONKC; Be bt its iRty dReALigRamticaion) and
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nefwork to store data. (including metadata.and media data), Otheryise
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storage network) .

In step 4), in case of performing metadata writing and media data writing so as to store
the data within the Peterson graph storage network, it needs to determine whether the
nodeids of nodes that will store data are equal between the primary distributed storage
network and the Peterson graph storage network, i.e. nodeid (DHT, data_id) == nodeid
(Peterson, data_id), wherein nodeid (x, data_id) denotes the nodeid of nodes which store
the data whose id is data_id within x type storage. If they are equal, one alternative node
(such as a node with a node id closest to the current node) should be chosen from 6 nodes 2
hops away from the current node within the Peterson graph storage network to store data
(including metadata and media data). Otherwise, data should be stored on the node
computed by the Peterson graph storage network;

and in case that Typpiicaion (for example, it is greater than 5, denoting large media file)
belongs to the type of data migration minimization, one node should be chosen from the
Peterson graph storage network according to measurement algorithm (such as maximal

bandwidth, and minimal latency, etc.) to store the media data.



and in case that TappHcaflon (for example, it is greater than 5, denoting
large media file) belongs to the type of data migration minimization, one
node should be chosen from the Peterson graph storage network
according to measurement algorithm (such as maximal bandwidth, and
minimal latency, etc.) to store the media data. 5 According to the method
of the present invention, the said data reading method includes the
following steps: 1) the step in which metadata lookup and location may be
concurrently execute Withifn é{le primary. distributed storage network and
n

thEPELEIR0 PEIBPAg 8 nBG OY E0 Al Y6 0B BRe* Bt (Pigine method
inclf@kingeRg1BaiR fgsitive reply as the location result; 2) the step of media

data reading, in'which after obtaining the metadata, in the case that the

nhetddaseepomtaiisdhenenattipie leligatiod locationsmdthecnvediaotetdly executed

(multiple storage nodes), the performances with respect to the latenc
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(1) Combining the reliability of the peer-to-peer storage network with the reliability of

the Peterson graph storage network to provide the different reliability class for the storage
applications;

(2) Resolving the problem of a large quantity of media data migrating by utilizing the
better migration non-movability of the media data offered by the Peterson graph storage
network; and

(3) Masking from the single point failure of the cluster storage structure and the
problem that the performance of wide area storage of peer to peer degrades by incorporating

the availability and robustness of the distributed hash technology.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the illustration of the storage network structure based on the Peterson graph.

Figure 2 is the illustration of the nodes numbering of the Peterson graph.

Figure 3 is the illustration of the distributed hash table storage network structure



BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is the illustration of
the storage network structure based on the Peterson graph. Figure 2 is
the illustration of the nodes numbering of the Peterson graph. Figure 3 is
the illustration of the distributed hash %able storage network structure 6
containing the Peterson graph. Figure 4 is the map of the districts of
Beijing. EMBODIMENT By incorporating the figures and the specific

contaippigithy dcseriolegrapb. storage network structure based on the Peterson
graph of the present invention and data read-write method thereof are to
describe in detail. Figure 1 shows the storage network structure based on
ﬂqg@@gefssg{é %Q@qu}s&&@ﬁﬁﬁﬁiﬁ? primary distributed storage
network and the Peterson graph storage network. According to the
storage network structure of the present invention, the said primary
distributed storage network is the clustered distributed storage network or

EM%%%%eer storage network based on distributed hash table,

consisting of n storage nodes. The said primary distributed storage

network meets to a certain of storage reliability requirements (RDBT) and

B3siiisoopnaginiitsheffdiffercniidting steciie appedaglixanipipandoptstande network

access mechanism could be found in the literature, and it doesn't

structBisshised o RRdrrdgarsicehr HarPEramisieaHesmsbdirdgatsrate method

ther é’{)sf gfet‘%l% eAcc%‘flS)erﬁjh {gﬂthe storage network structure of the present
invention, the said Peterson graph storage network is formed by 10

nodes (or by configurations) being selected from the storage node set
according to the policies such as a function of bandwidth, reliability and _
Kigpag el calpatstytht hedigeeenetifqek stadcthee neasask fig the tReteapsrsaph which

consi@ %[% {ﬁ%dperic’nilgrgzh 15[%%{1%6%1 s'tbbsfage network and the Peterson graph storage network.
According to the storage network structure of the present invention, the said primary
distributed storage network is the clustered distributed storage network or the peer-to-peer
storage network based on distributed hash table, consisting of n storage nodes. The said
primary distributed storage network meets to a certain of storage reliability requirements
(Rpur) and has its own ability of differentiating storage needs. Its components and access
mechanism could be found in the literature, and it doesn’t constitute the intended protecting

part of this invention, so here ignores its details.

According to the storage network structure of the present invention, the said Peterson
graph storage network is formed by 10 nodes (or by configurations) being selected from the
storage node set according to the policies such as a function of bandwidth, reliability and

storage capacity.

The figure 2 illustrates the numbering of the Peterson graph nodes in the figure 1. As
shown in the figure 2, this graph has the better properties of node degree and distance
between nodes, as listed in the tables 1 and 2 respectively. As shown in these tables, the

degree of each node is 3 and the distance between two nodes is less than or equal to 2.



shown in the figure 2, this graph has the better properties of node degree

and distance between nodes, as listed in the tables 1 and 2 respectively.

As shown in these tables, the degree of each node is 3 and the distance

between two nodes is less than or equal to 2. 7 Therefore the data

storage of the Peterson graph storage network has the better properties

such as the data reliability and data non-movability, etc. Table 1 The

Theldégmmofdaa?cktmgeyfrtmel”etwmggpph Nompenntpodghes the3bt@ Br@perties

35363738393 103 Table 2 The distance between nodes in
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Table I The degree of each nodes in Peterson graph

Numbering Degree
1 3
2 3
3 3
4 3
5 3
6 3
7 3
8 3
9 3
10 3

Table 2 The distance between nodes in Peterson graph

1 2 3 4 5 6 7 8 9 10
1 0 1 2 2 1 1 2 2 2 2
2 1 0 1 2 2 2 1 2 2 2
3 2 1 0 2 2 2 2 1 2 2
4 2 2 1 0 1 2 2 2 1 2
5 1 2 2 1 0 2 2 2 2 1
6 1 2 2 2 2 0 2 1 1 2
7 2 1 2 2 2 2 0 2 1 1
8 2 2 1 2 2 1 2 0 2 1
9 2 2 2 1 2 1 1 2 0 2
10 2 2 2 2 1 2 1 1 2 0




61222202112 721222202118221221202192221
211202 1022221211208 Additionally, the data read-write
method of the present invention includes the data writing method and the
data reading method used by applications, wherein the said applications
may refer to entities except the storag%e network such as the software, the
application program and client program. According to the method of the
present invention, the said data writing method used by the applications

involves the following four steps of sending out the data writing request
ARG o ST QLRSI o SePACE QBB e he dta

writfdBPicaHen. Zaeinditig daihy iR sRaues %”ﬁ?ﬁﬁ@ﬁﬁ%ﬁs‘?%ﬂ@f&n the said

resolving the data writing request and executing data writing. In particular,
applibeisaid dayarefidting mrethed enchpdehd¢hastepsmswollbvepdh) the the software, the
application sends out the data writing request carrying the parameter of
applfﬁﬁ%ﬂ?%i@ée(tﬁﬁ@%ﬁ%meter), in the form of writing (QoS
parameters, data identity, data), wherein the said QoS parameters may
be defined as two metrics, the data reliability metrics and the data type
metriesireachiaf wbikbdroéyhbedetinad iato dhetbeveidtleyelsitardnighod used by
defined as the most significant 16 bits and the subsequent 16 bits of a

the ZpPIiRURITY S0 AL D tHECHER ihe itpIEiFReneAtiSAC IR StoF btk request
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network or a no storage ta writing
dataregiiest seqiddy the applicatigdSnetwork, resolving the data writing request and

executing data writing.

In particular, the said data writing method includes the steps as follow,

1) the application sends out the data writing request carrying the parameter of the
quality of service (QoS parameter), in the form of writing (QoS parameters, data identity,
data), wherein the said QoS parameters may be defined as two metrics, the data reliability
metrics and the data type metrics, each of which may be defined into the several levels, and
is defined as the most significant 16 bits and the subsequent 16 bits of a 32-bit word so as to
facilitate the implementation,

2) the storage network receives the data writing request, wherein one central node of
the storage network or a node of the distributed storage receives the data writing request
sent by the applications,

3) the storage network resolves the data writing request, including resolving the QoS
parameters into the data reliability metrics (Rappiication) and the data type metrics (Tapplication),
and

4) the storage network executes data writing involving the step of performing metadata
writing and media data writing in the primary distributed storage network; and in
performing metadata writing and media data writing in the Peterson graph storage network

the case of Rput < Rapplication, Wherein,



3) the storage network resolves the data writing request, including

resolving the QoS parameters into the data reliability metrics

(Rapplication) and the data type metrics (Tappi;caaon), and 4) the

storage network executes data Writin%involving the step of performing
metadata writing and media data writing in the primary distributed storage
network; and in performing metadata writing and media data writing in the
Petessant gesiphnstagabe stetwgrkpthatioasarofik DBErsoR appiirafiesmork, it should
wherein, 9 in case of performing theitoring operations jn ;he Peterson

detegpips Pofeifvd Tt sHBtd Yetaridef Sbet it daideitla) o ppdeid (x,
data (REISISRO SRR HER M RiIcheNRR! QthinQ ‘ri‘_ltcﬁéi@)i%ggtﬁsotp&afp de ig Qfstorage ),

the node storing data with an id of data-id in x storage) wherein if they are
wheeguaf, ey dateendludio gihe(mehatiatathn dnthiedme diaddhtajrsldoulthtag should be
stored in one node which is selected from the 6 nodes two hops away

storadl i QR aslseMiSB dS Sseates PR S GRapFs SRR iEaNdueils tigrgt node
in thEPERSLIR Raniofing quneniardsiRRdincase dhat tEQP@f'Qﬁléieﬂrﬁéﬁag_node;

example, itis greater than 5, and indicates the file of the large media
dadaij isateetiyp@.gfmininizatemnopldatiaismigratothan® aededichase file of the
from the Peterson graph storage network according to the measurement

largeraetitndatasueHhes YRaihmain ikavnamt data mighirHandensyede is ghetspgrom the
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band3idetlawid hhiseartkicigyasa oeadiog: ihe medadada. which may be executed
concurrently in both the primary distributed storage network and the
Peterson graph storage network so as to prevent one of them from failing
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media data, in whi r obtain e me a, provided tha

loca@Rfaineghneladatacratais e mulinledasaines of media data (the
multiple storage nodes),
1) searching and locating the metadata, which may be executed concurrently in both

the primary distributed storage network and the Peterson graph storage network so as to
prevent one of them from failing in execution, taking the earliest response as the result; and
2) reading the media data, in which after obtaining the metadata, provided that the
obtained metadata contains the multiple locations of media data (the multiple storage nodes),
the performances in term of the delay and the available bandwidth, etc. are compared
among the found storage nodes, so as to select the optimal node to serve.
The application examples of the Peterson graph-based storage network structure and

data read-write method thereof described in this invention are presented as follows.
EXAMPLE 1

The Peterson graph-based storage network structure and data read-write method
thereof are illustrated based on the application scenario as shown in the figure 4 assuming
that a storage service operation corporation in X city (for example, Beijing) had deployed

30 storage nodes (servers) in its districts (each district has 2 nodes, and there are 15 districts



the performances in term of the delay and the available bandwidth, etc.
are compared among the found storage nodes, so as to select the
optimal node to serve. The application examples of the Peterson
graph-based storage network structu é and data read-write method
thereof described in this invention ar %resented as follows. EXAMPLE 1
The Peterson graph-based storage network structure and data read-write
in Beijetigodvhkerechariatitiisteaté dashsedois idapplioddiper sekichripastes at 1 Gbps,

shown in the figure 4 assuming that a storage serwce operation | .
o?%?ﬁ%%euﬁ%‘iﬁt?%ﬁ?‘é‘}&% 18"BE a)i%e)r FAE REPFEy 8 %@@t&r&&é as shown in

fi ul%oﬁiea%éé?(ﬁf% bt HSHHCIR (PR JIFHIGHhERSA BPIRS. @éﬂ)%éfé%r%éﬁgsl@ith the

districts 10 in Beijing), wherein the interface of each node Is Ethernet
bandaddptdrewinich opdratgsatrltiops)Oavitihésd bterage nodesmtke Peterson graph
connected on IP layer each other, and form a rlnl? as shown in figure 3

struclies P seth ésc"r]i’(%“allbéli‘ﬁrfﬂﬁugn%t it tedl S hh MBS A BEERSARHhe way
sho&ﬁEintfﬁlQ?ilﬁ'ﬁ%thgygﬁ@@tp&dﬁgﬂé‘aﬁtﬁ%%gﬁg& %Qpﬁlﬂas%l?g %‘?&7591( provides

form the Peterson graph struGture, numbered as shown in thé& figure 2
16 lavatk Iagmgg@wmmeyl @clording doitlee wmﬁmmwmmﬂd@gém&mk and the
shown in figure 3. It is assumed that this storage network provides 16

Othere§el|%vs}ssﬂspé@é‘:ﬁehabhﬂ91(ﬁlrewgﬂb%%é@@ﬁqu%aﬁéd%%@sm graph
storg %tié’? r%?(? 8%%&%4%‘1‘%'%959‘{19 driny 98&?13;“89 é%?di ﬁé’ﬁ%g %ﬁsdla file).

etwo Peterson grap Storay ge networ two c asse
data storage (the common file and the large media file). The data
read-write method of the example 1 is illustrated based on the figure 3 in

thBe datercad thalleonahed ahtheeaampiid Ahalﬂwm@@%%bw afigure 3 in the
cases O%q W“te I‘eSIPSCtIVGQ/% atg Cri\%lﬁfn}l?e t%t(?a dl%];éh WIp e, I‘Ch CCthC

nventlon ctermines whether 10 s ore aim eterson graph'storag
network or not, depending on the requirements of storage reliability level

and the file type metrics. In this example, the level of storage reliability in
tﬁb@d@ﬁﬂ@@éd‘@tmageth@imrﬂbmymtdéﬂﬁ@tépasdseeam@mewbv@!grabcmre data

e stored b
in the% terson gra %h storage network or not, depending on the requirements of storage

reliability level and the file type metrics. In this example, the level of storage reliability in
the distributed storage network may be defined as 5, and the levels above 5 are stored by the
Peterson graph storage network. Additionally, as concerning the file type, it could be
identified depending on the digits as well. For example, the data with the file type greater

than or equal to 6 should be stored in the Peterson graph storage network.

(1) Read and Write the common data
Firstly, the method of data writing is described assuming that a client invokes an
operation of writing a common file (e.g. examplel.doc) with QoS parameters such as the
reliability level 2 and common file type. In the distributed storage network, the storage node
to store the metadata of examplel.doc should be determined firstly (assuming the node with
nodeid 11), then the data id (e.g. 3428) is obtained by calculating the exclusive OR of the
words in content and checksum based on the content of examplel.doc, assuming that the

node 17 is to store the data with the dataid 3428, so that the data of examplel.doc provided



Peterson graph storage network. Additionally, as concerning the file type,
it could be identified depending on the digits as well. For example, the
data with the file type greater than or equal to 6 should be stored in the
Peterson graph storage network. (1) Iﬁead and Write the common data
Firstly, the method of data writing is o1 scribed assuming that a client
invokes an operation of writing a common file (e.g. examplel.doc) with
by ti@oSiparameed suchdasl theink liabitiogddel/erécantd donmadn Fileinyibe. iretadata of
th ﬁ: tributed storage network, the storage node to store the metadata of
exa‘%gjﬁ éﬁ’&.doc should be determined firstly (assuming the node with
nodeid 11), then the data id (e.g. 3428) is obtained by calculating the
exclusive OR of the words in content and checksum based on the content
oftfexanetptel dideadssudatag that the node 17 is to store the data with the

dataid 3428, so that the data of examplel.doc provided 11 by the clientis
SoramiRh e 275G wRkbaed e ddrasiuseamele idom e retsaed reading

exarﬁ;gléaixa&pg hiflec '&&P@ﬁt‘af}fi:cﬁhfe% ing Qﬁé%f?@ﬁ%&i‘éﬁ‘%}@é@ ﬁgﬁwcijrk and the

would read the file of examplel.doc, the request of reading examplel.doc
Peteisdileghipisearclac apouoikntlyctroibim gisiritbgteek storedgéane twiik gntldheode 11 is
Peterson graph storage network. According to the result of data writing,

founghényges TheidnFRitR6 sESrenHe: ferataka B BitafiisiebRi6e shfpes thidwork, and
searg{isﬁnblﬁﬁgﬁle [&%811”&%’}!8 lé’r%rge\givgﬁg ?{;ﬁ@&“%%*}% ?%%e rt%%nd%grﬁ‘g% the node 17

netwo so as to read ata from the node stored the content

storedf @t dIeynipeoldingbi ecrobtadads: (ZuiRrad and Write the large
media data First, the method of data writing is described, assuming that a

client invokes an operation of writing a large file (e.g. example2.vob with

gmé ﬂ'zedof ér%}%% E}/etelxgg \évith o§ [parameters such as the reliability level
nd fa ile

an e
rge ype. In & distributed storage
First, the method of data writing is described, assuming that a client invokes an

operation of writing a large file (e.g. example2.vob with the size of 4 Giga bytes) with QoS
parameters such as the reliability level 9 and large file type. In the distributed storage
network, the storage node to store the metadata of example2.vob should be determined
firstly (assuming the node with nodeid 13), then by calculating the exclusive OR of the
words in content and checksum based on the content of example2.vob, the data id is
obtained (assuming to split the content into 4 segments with the segment size of 1
Gigabytes and the data ids of 1236, 3428,4590 and 6571 respectively). Assuming that the
nodes 14, 15, 17, and 20 should store the corresponding data with the ids of 1236,3428,
4590 and 6571 respectively, the data of example2.vob provided by the client is stored the in
nodes 14, 15, 17, and 20, and the node 13 records the nodes 14, 15, 17, and 20 in the

metadata of example2.vob.

Additionally, the file of example2.vob is determined to be stored in the Peterson
storage network as well, according to the reliability level 9 and large file type, and to store
the metadata of example2.vob in the node 5 by calculating the hash function on the file

name. Furthermore, the data ids of the content segments of example2.vob are calculated



network, the storage node to store the metadata of example2.vob should
be determined firstly (assuming the node with nodeid 13), then by
calculating the exclusive OR of the words in content and checksum based
on the content of example2.vob, the (i ta id is obtained (assuming to split
the content into 4 segments with the segment size of 1 Gigabytes and the
data ids of 1236, 3428,4590 and 6571 respectively). Assuming that the
accontidegd thelB garithamds2@ shichdd shore.the asoivesponditiy degmwith thbddsored in
236,3428, 590 and 6571 respectively, the data of examp!e
the %1 d%3 by’ tﬂ% chtPRILIBRERM AR Hiidbe sonfeny of %a}ﬁ%bthsesmred mn
thes@HQ&Q—%&%@Q(%W%QH?%H&&& 3 7284 Haes 'in%ta?jaatﬁdoé in the metadata
example2.vob. Additionally, the file of example2.vob is determined to be
of exstongdd2rvobe Peterson storage network as well, according to the reliability
level 9 and large file type, and to store the metadata of example2.vob in
the node 5 by calculating the hash function on the file name.
e doc AR S BLIDR CROUABLSSHTARIR, QL ATIRIGANANAIR the file
calculated 12 according o the algorithm as described above, so as to
of exassplEble, skegragudst tof headiapeek iinphe? vodes fliled, (6, @actB depeanditty in the

on them, thus the content of example2.vob is stored in these nodes
distriRusa HoEIge PRI e BE &S HEeB e RRe WS 10Tk - Atd@dinhie the result

of dRERAR r% %Sﬁ% P!$2-1Qb- (i ot Ss "h‘}de?fﬂ r?ﬁ?g@\’/ gb IRiuslessiRad storage

assuming'thata c entwould rea xam erequesto

netw@&ding examplesyob. lmﬁladdesse,axg:h codcsIienty retheonlistslagtetetwork are
storage network and the Peterson graph storage network. According to

founghoreteigt st tnstadaraipigStReplsdeas, prO%@gﬁ@dkéelmiq%thfwaﬁmémWes for
Segl’ltége C%Iﬁ%t ﬁlgfee:jcgltgf é’ ?O Hlet\(\)lorg Iaﬂltge n(? qe}{gl”esl%:%e y%deﬁg 3&% ?(? rhe nodes

son storage ne work are oun a

14, Rxanpied vebafed eminefaiaiemdentif epim d&]Qﬁh@.S for segment
reading according to the bandwidth and delay respectively, and assumed

the nodes

The other content which is technologically implemented for the skilled in the art in the

present application isn’t described in detail.



14, 3, 7, and 20, so as to transfer the data from them to the client. The

other content which is technologically implemented for the skilled in the art

in the present application isn't described in detail. 13 Claims Claim 1. A

storage network structure based on the Peterson graph, is characterized

of including a primary distributed st0|]'§ge network and a Peterson

graph-based storage network, wherein, the said primary distributed
Claigisrage network is the cluster distributed storage network or the

peer-to-peer storage network based on the distributed hash table,

consisting of n storage nodes, wherein n is the integer more than 10; and

the.fad PelRran HaRRASAL R 39S ASVAIK I8 9W0P d ikl QN9 R terized of

selected from the set of the said storage nodes according to the policies,
includinghiah ghendegréstobe@dh stodgeisnpter@khandorae§airsor3 graghtieased storage
distance (hop) between any two nodes is less than or equal to 2, where

said policies are the storage capacity, the available bandwidth, the
Wg&gﬁgmg capacity, and the degree of the node or the distance between
nodes. Claim 2. A data read-write method of a storage network structure
bhsem@lprﬂmﬁetbﬁaﬂfutgdm,agewbtmﬁhessaml disragaisetwosl siorigieinectwork
based on the Peterson graph includes a primary distributed storage

or thfeRFBIEAREFR SIFEGNTENNBrKOBERE A AN elisEtrksh idp Fhls. consisting of n
stora Q%{S‘%Er ﬁgr§ rg,qlsuggg gng}g&% W30 By applications to write data and
ation

method use y applic sto rea ata in which the said applications

and the RlitesaxpepupretsiRBgeraRmako U Tamadshitwalitdan selected from
application program or a client program, and the said method used by the

the S&ppfé%ﬁiéﬁé fdofARe sles i?ﬁﬂaﬂjé%généhﬂmléﬁéﬁsiqmlhﬁhﬁ dgspreatigash node

is moge! %ndg}aec\flllra!l Ebe ue%t t%ar% tgll\é\gt t(?p% 988 ée%%lrllt two nodes is less than or

equal to 2, where the said policies are the storage capacity, the available bandwidth, the

net

processing capacity, and the degree of the node or the distance between nodes.

Claim 2. A data read-write method of a storage network structure based on the Peterson
graph, in which the said storage network structure based on the Peterson graph includes a
primary distributed storage network and a storage network based on the Peterson graph, is
characterized of including a method used by applications to write data and a method used
by applications to read data, in which the said applications are the entities except the storage
network, such as a software, an application program or a client program,

and the said method used by the applications to write data includes following steps:

1) the said applications send a data-write request carrying with the QoS (quality of
service) parameters, wherein the said request includes the QoS parameters, the data identity
and the data, the said QoS parameters are defined as two metrics, the data reliability metric
and the data type metric, each of which may be defined into the several classes;

2) the said storage network receives the said data write request, which one central node
of the storage network or one node of the distributed storage network receives the said data

write request sent by the said applications,



service) parameters, wherein the said request includes the QoS
parameters, the data identity and the data, the said QoS parameters are
defined as two metrics, the data reliability metric and the data type metric,
each of which may be defined into th 4'several classes; 2) the said storage
network receives the said data write request, which one central node of
the storage network or one node of the distributed storage network
rebeives the sait dataalwritderecfaestsensipeihe saivcapdicetiodhyyl 4ins (domain
wherein the said central node refers to a specific server addressed by dns

name AT A e R GTRa) ¥ ﬁ@%ﬁ%ﬁ%@&d%@sﬁfb?ﬁéﬁo Ul YA sauests are

delivBe frlanitentegyests are delivered to this central node; 3) the said
storage network resolves the said data write request, which includes

réschdngpith s Qg akamate retolodhaldataik| dbiity metrieRapphdatibnincludes
and the data type metric TappHcaflon; and 4) the said storage network

resolyie fs QaRaRRFHRGCWHRIA MRS HRBlLYathsHE OR smitani A3 dwindpta type

metA0g mlgq,ia.%{p writing by the said primary distributed storage network,
whef&in'in’case of RDBT < Rapplcaflon, the Peterson graph-based
stprhgesmidtwiorkgexectwesk kattunstadataniriting whidimedladdatehwidipechtions of
and the said RDBT is the reliability metric of the primary distributed

metaghejra & Haawik WHEr I heTide dadhfedtihistivacamsisited: dpipge network,
whef%tﬁ]piﬁfc%%‘gf F%QQTE‘Q%'PCG‘“”Q the %}?é%%%t %ﬂ'.%ﬁsg‘ﬂt t%%eer ISR executes

simultanetty in the primafy/ didtiibuted storagg network an eterson

bothgtRipdiHasedtistosadensetvaile wharein ihe firskiedURRAH ikesieaBEabBithenetric of
result; and 2) the step of reading the media data, in which after obtaining

the pHepe distateuipdisieraaeactvathe media data contains the multiple
storage nodes, the performances in terms of the delay and available
bandwidth among these storage nodes are compared, and the optimal

wherein the said data read method consists of:

1) the step of addressing and locating the metadata, which may be performed
simultaneity in the primary distributed storage network and the Peterson graph-based
storage network, wherein the first returned response is the result; and

2) the step of reading the media data, in which after obtaining the metadata, in the case
that the media data contains the multiple storage nodes, the performances in terms of the
delay and available bandwidth among these storage nodes are compared, and the optimal

node is chosen to fulfill media data reading.

Claim 3. The data read-write method of the storage network structure based on the
Peterson graph according to the claim 2 is characterized in that

in the said step 1) of the said application data write method, the data reliability metric
and the data type metric of the said QoS parameter are defined as the most significant 16

bits and subsequent 16 bits of a 32-bit word, respectively.

Claim 4. The data read-write methods of the storage network structure based on the

Peterson graph according to the claim 2 is characterized in that,



node is chosen to fulfill media data reading. Claim 3. The data read-write
method of the storage network structure based on the Peterson graph
according to the claim 2 is characterized in that in the said step 1) of the
said application data write method, the data reliability metric and the data
type metric of the said QoS parameter are defined as the most significant
16 bits and subsequent 16 bits of a 32-bit word, respectively. Claim 4.
Théhdatad erd-Writbthestind dp i thigostdneaye mietwerkastructure based on

the Peterson graph according to the claim 2 is characterized in that, 15 in _ .
tH]etESi83§Fe£Bﬁ(t]) @‘Ftﬁ&tgﬁf&“a%fﬁﬁ BRI R BT G RIS Cadadiiavriting

and EIREISESONARAY BessdiSieragRINGMAkax e Was MR I ignode ids of

and media data writing so as to store the data, it needs to determine
the sudvetearddes vddehdseofethenstbladier nlade thathiall dxe stospbasildguidrtdateen the
. that will be stored are equal between the primary distributed storage

Primagn ik BG4 PretePSOH Gl B B SiRta ge AR ISR, WHRgiACTHatay herein
if eqiRE 51{e6o@%01§§1¥%*\kﬁ§1&f§&v¥9v888§% e oM he GHISRLBAdR '§efe%|l|%8tﬁ%m the

from the Peterson graph to store therwise, data may be directly

Petesionegraplihe sede dduchisecoreputad fram ihelPetdysangiphtbasede which is
storage network; and in the case that Tappi;caao" is the type of minimal
compgjied thsrP e ogianh-basesd sitagr dsheaketétorage network is

Sigl?l%ec%s%cﬁl%rt - ap%ﬁtgﬁ[,g?saﬁl%r?%g%tfa}lrgg{&%ndata migration, one node in Peterson

graph based storage network is selected according to measurement algorithm.



