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ABSTRACT

Ubiquitous network has achieved the communi cation between people and people, objects and objects, or even people
and objects, making theinterconnection among all kinds of applicationsinto reality. By using a variety of methods, not
only peopleand physical objects but also various businesses and services can beidentified. Through identifier parsing
systems and addressing systems based on context trandation, mapping and conversion, much more corresponding
address and associated information of resources in ubiquitous network can be obtained. The systematic study and
normon theissues of resources addressing can be urgency since the ubiquitous networ k-rel ated resear ches have been
carried out in depth, especially on condition of the introduction of billions of communicating entities and services.
Based on the demand analysis for resources in ubiquitous network, this paper puts forward two models for resource
addressing, namely common hierarchical model and applied structure model. Expanding and combining with the
basic model for Internet addressing, the two models can be brilliant solutions for resource addressing in ubiquitous
network.
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INTRODUCTION

With the globalization of networks, related teclogyl and development of ubiquitous network resoufti®R) also
present a worldwide range of applications, and nigdecome the keys of national economic and teldyical
development. Ubiquitous network has broken throtightraditional and limited means of communicati@tween
people. And it takes advantage of existing and metwork technologies to achieve services namenmdtipn gaining,
transmitting and saving as on-demand between huoinoman, human-to-objects and objects-to-objedsis it
could provide ubiquitous informational service apgplication for individuals and the community.

Requirement Analysis of Ubiquitous Network Resource Addressing

Researches show that, to complete the processaidnees in ubiquitous network from identifying tosfioning, we
must rely on addressing technology. Ubiquitous nétwesource addressing (UNRA) technology mainfgneto the
process including determining of communication gzabed on identifier and passing useful informatmapecified
communication addresses.

UNRA system includes five key elements: resourcgdress, resource name, updating mechanism, aduyessi

mechanism and security mechanism. Among them, resmame refers to the unique identifier in UNReys and all
the resource names will form the namespace ofyters. And resources address refers to locatiamndtion used
for locating resources in ubiquitous network. Irdiéidn, addressing mechanism is a way to locateratrieve the
corresponding address by means of resource naihé, iara core function of UNRA system that mustcbhenpleted.
Usually updating mechanism refers to the ways dtipg for corresponding relationship between resmname and
resource address. Finally, security mechanism important factor that the system must take intosteration.
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Resear ch and Design on Ubiquitous Network Resource Addressing M odel

In this part, we'll first study iterative model foesource addressing in internetwork. Afterwards,shkall build a
common hierarchical model and an applied structooglel which can satisfied the addressing conditiblNR,
combined with the nature and disciplines of UNRA.

Iterative model for resource addressing in internetwork. The use of level iterative model indicates thabrece
addressing in internetwork adheres to a hierartitative rule™. Iteration refers to access to resource address by
resource name address, then the resource addiese wegarded as a resource name and repeat dbegs: The
output of the iteration in previous layer can bedufor resource name of the iteration in later lap@d the iteration

will terminate until direct resource address isaxed.

Each iteration constitute a hierarchy in the rese@ddressing system. And every subsystem ofiteréir resource
addressing is independent to others. Besides,sedodystem is without having to know all the undadyogic but the
interface information in the layer close to it. $hhakes the coupling coefficient between the addrgssystems
greatly reduced. And the implementation of subsystavill be considered more than interactions betwiagerval

hierarchical systems. The way to implement eactaliby of resource addressing system can be diffepeit can be
the same resource addressing system to completesadd) function in different hierarchies and thethnod still

belongs logically to different hierarchical resaairaddressing. What's more, an output of resouraireading
subsystem may be used by multiple resource addgesabsystem of lower hierarchy. Similarly onelaf tesource
addressing subsystems also allows to be invokaduftyple resource addressing subsystem of higreahthy.

Although resource addressing systems of differemihchies wouldn’t necessarily lead to bottom tayfehe resource
addressing system, the resource addressing systenukimately at the implementation of communioas between
network resources. In terms of modeling perspectheare is no single directivity among differengitdirchies. In other
words, hierarchy N only concern addressing logim@fjhbor hierarchies (N-1 or N+1). As shown in.Ejgt's a
resource addressing model of hierarchical iteratiorinternetwork which is based on resource naresource
addressing system, resource address and hierdrchjizaof resource addressing technoly

Addressing System (N-1)

Resource Name(N-1) » Resource Address(N-1)

Addressing System (N)

{ResourceName_1(N), » Resource Address(N)
Addressing System (N)

ResourceName_2(N), RIS

Addressing System (N)

{ResourceName_1(N+1), » Resource Address(N+1)
Addressing System (N)
ResourceName_2(N+1), -

Addressing System (N)
QsourceNamefm(N+1)} » ... /

Fig. 1 Iterative model for resource addressing in inter network

Resource addressing in Internetwork features tukizal iteration, meaning that after numerous afiens, the last
result of resource addressing (that is, indireclresk) will be taken as a resource name to contiddeessing. The
process could be circulated to any resource addredisect address.

Common hierarchical model for ubiquitous resource addressing. As descripted in section 2.1, the iterative model
of resource addressing in Internetwork only givesotetical model supports to resource name whasarihical
architecture features unity and know ability. Hoeevhe model doesn't perfectly support the respumame whose
hierarchical architecture features unpredictabiityd concentration. Taking these into considerattha model
descripted above will be extended in this sectiod developed into a common hierarchical model foiguitous
network resource addressing (UNRA).

335



Minglang Jiang and Fang Cheng J. Chem. Pharm. Res., 2015, 7(3):334-338

The common hierarchical model for UNRA featuresaddressing rule of iteration. That is to say, seMeierarchies
consist the model and the output of every hieraoaybe used as input to next hierarchy. Otheufeatare basically
similar to resource addressing in Internetwork. Buéhe specificity of hierarchical structure ofigiitous network

resource name. Therefore, we need to carry on spmepriate conversion to the resource hame inrdodeemove

the possible existence of dispersion and unprddlitia Afterwards, the resource name can be taterinput of

resource addressing system. In this model, thauresmame is subdivided into the original resourames and the
converted resource name. In each hierarchy, resocaddress information needed when original resonsrae

transformed to converted resource name can beded\iy the output of last hierarchy. In the samg wee address
information exported by the present hierarchy camded as converted resource name.

As vividly descripted in Fig.2, this is a commoetarchical model for UNRA (ORN: Original Resourcarhe; RAL:
Resource Address Information; CRN: Converted ResmolMame; RAS: Resource Addressing System; RAIS:
Resource Address Information Set). It is built lbbse original resource name, resource addressniafiion, and
converted resource name, resource addressing sgsttnesource address of hierarchical logic.

ORN(N-1)-RALM (N-1) , ~pN(N-1) —RAS (N"D) . pAIS m(N-1)
Hierarchy (N) |
ORN(N)F—=RAL L (N) CRN_1L(N)—PRAS (M), RAIS_1(N)
ORN(N) ZRAL 2 (N) CRN_2(N)—RAS (N) . pRAIS 2(N)
ORN(N)—=—RAL m (") RN_mM(N)y—BRAS () RATIS m(N)
Hierarchy (N+1) |
ORN(N +1) RAL m1 (N+1) ) cRN_MI(N+1)—RAS (N+1D) ) RAIS m1(N+1)
ORN(N +1) RAL M2 (N+1D)y cRN_mM2(N+1)—RAS (N+D) ) pATS m2(N+1)

QN(N»rl Lo RAL_mm (N +1) ,—RN_mm(N_Fl)ML»RAIS_mm(Ny

Fig. 2 Common hierarchical model for UNRA

We define the original resource name of the addrgsserarchy N as original resource naipeconverted resource

name aZ ., and resource address informatiorfs As a result, the namespace of original resouaceen converted
resource name and resource address separatelpsegas follows':

NameSpace™ = {¥,,¥,, ..V, .. ¥} (1)
NameSpace®™ = {Z,,Z,, e ey 2 (2)
NameSpace®™ = {D,,D,,...D;,...D;] )3

The resource transforming function of the preséernchy is defined as a binary functidhs,,), and it satisfies the
following 4 equations:

Namespace®™ = TS (NameSpace's, NameSpacen—2) (4)
AndY; =Y; & TS, (¥, D, ;) =TS, (YD) ©)
TS, (@, NameSpace®n-1) = NameSpace®r-+ = NameSpace*(NameSpace®n-+ = () (6)

TS, (NameSpace™,B) = NameSpace'™ = NameSpace®r
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NameSpace'™ = @ (7)

The resource addressing function of the presematuiey is defined as a unary functicdX,,), and it satisfies the
following 2 equations:

NameSpace® + AS_(NameSpace®n) (8)
Z;=2Z; —M’-ISH[ZE-]:}ISH[Z}-] 9)

Supposing that the corresponding addressing higyafor directed resource address is M, then thencom
hierarchical model for UNRA can be expressed devia:

erme.‘j'pace":'ﬂ

= A5, (TS, (NameSpace Fﬂ,ASH_l(TSH_l(N ameSpace 'n-1,

AS (e ASp . (TS, (NameSpace Yie-z,

AS, (TS, (NameSpace ™, NameSpace™-))))))))] (10)
And
1<K=<N<M (11)

The model will turn to any hierarchy (N) and expibré resource address information of the presematdhy £,,).
Among them, the maximum N value is highest hienarbhfor UNRA, and the corresponding resource adgires
information is the directed resource address, naM@lC address.

| Applied Structure Model for UN RAl \

Coding AH

Physical Address AH

YT e T T e e D

Fig. 3Applied Sructure Model for UNRA

Applied Sructure Model for UNRA. The applied structure model is proposed basedh@mrammon hierarchical
model for UNRA. After analyzing the relationshiptiveen UNRA systems, as is illustrated in Fig. & thodel has
summed up 5 addressing hierarchies, namely, stdraddressing hierarchy (Standard AH), coding adiings
hierarchy (Coding AH), discovering addressing hiehgt (Discovering AH), information addressing hietay
(Information AH) and physical address addressimgarchy (Physical Address AHf). (SAS: Standard Addressing
System; DAS: Discovering Addressing System; |IASoimation Addressing System; CRNS: Converted Resour
Name Set; PAAS: Physical Address Addressing System)
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Compared with resource addressing model for Intexré *!, the Applied Structure Model for UNRA is a brareiin
one. The first hierarchy is Standard AH which caovjde corresponding standard and extensional fulkeical
structure information for the transforming procksveen ORN and CRN in the next hierarchy. Andsteond one is
Coding AH. The output can be used in the DiscowefiR or Information AH. The Discovering AH shouldrovert the
coding information to CRN. The fourth hierarchylisormation AH® which can export RAI, IP address. Physical
Address AH lies in the bottom and it can finish #uelressing process from IP address to MAC address.

Applied Structure Model is based on Common HieraaitModel in UNRA. The model has analyzed andrimteted
the relationship among ubiquitous resource addrgssistems. Each hierarchy performs its own funsti@and then
works together and accomplishes resource addregsiegss.

CONCLUSION

Based on UNRA features, we have expanded the biecat iterative model for internetwork addressanyd put
forward a common hierarchical model, and then tloel@hhas been developed into an applied structudemByYy
setting up and improving the UNRA model, this pajeseals the relationship between the resourceeadihy systems
of ubiquitous network.
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