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Abstract: In view of the absence of the unified coding metfmdthe products in all areas in the circums-
tance of web of Things, this paper bring up a nedirig method. This method extracts the displacembnt
jects and the physical objects ,expound the relatiletween them, elaborate the coding principlesabdp a
virtual database corresponding to the real worlad &ve can meet the requirements of the real timeitom
ing and intelligent management of every products séate under the circumstance of the web of Thimg
establishing the corresponding parsing informaservice system.
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1. Introduction

The concept of “The Internet of Things” was putifard
in 1999 from the M.I.T. Auto- ID Research Centertlué
United States. All the things in “Internet of Thgicghave
identifier, physics character and special propertg are
in conformity with information network.

The unified coding identification is the foundatiohthe
construction of Internet of things. However, at ganet
there are many problems in the development ofntes-
net of Things .The coding systems are not unifanot,
compatible with one another, and limited to certaieas,
thus being unable to be applied to a multi-industng
cross-platform in a large-scale way. Due to adoptid
the respective coding schemes, the domestic afiplica
of the Internet of Things demonstration projectl wih-
counter such a bottleneck problem that the codatifte
cation is not unified, when being applied to a imult
industry and cross-platform in a large-scale wakang
with the deep-going development of the Internahafgs,
information interaction as well as collaboratiordan-
formation sharing among heterogeneous systems will
gradually increase. It has become a consensusaiolish
a unified coding identification system for Internet
Things.

2. The Pros and Cons of The Current Cod-
ing System

2.1. EPC Coding System
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EPC is a set of digits that is made of version nemnb
domain administrator , object classification andiae
number and is the most promising article numbesiysy
tem. Since there is a variety of field length iffetient
domain administrator, their differences between &PC
For example, since there are different field lengtha-
naged by domain name, the number of controlled manu
facturers varies with the versions of EPC. Thednihy
configurations of natural domain name are differexst
can be illustrated by the following Figure 1 andlEal.
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Figure 1. EPC Coding Structure

2.2. Ucode Coding

Ucode coding ,which is the only products identtiica
all over the globe, is made by the Japanese ubiggiit
network. The coding system is available of four-ver
sions(128 bite code,256 bite code 384bite codehiit2
code). The total length of the ucode coding sysaeth
the lengths of the fields are not specific. Sin@uafac-
turers use it separately, the specific informatian only
be achieved under the environment of various utede
provided by various manufacturers. The followingle¢a
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shows the coding structure of the 128 bite codeleico
shown as Figure 2.

Table 1 The Components of the EPC System

System ) }
Name Note
Components
) Identify the specific code of a
EPCsystem | EPC standard s B
single product
Be attached to the pgoods or
EPC tag : )
RFID system embedded in articles
Reader Read EPC tags
) The software support system of
EPC savant
EPC system
Information ONS(Object Position the corresponding
network Naming Service) information of goods
system e
” PML(Physical
Markup Describe the information of goods
Language)
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Figure 2. 128 - bit Ucode Coding Structure

2.3. Commerce Product Code

CPC is firstly made and used by the internatioet-e

3. The Unicode Ideas
3.1. Object Classification Method

Goods generally have changes in position from predu
tion to abandonment. The change of location depends
the movement of an article. According to the mowveime
properties of items——whether goods can provide dis-
placement services for other goods, we put allitdras
into the following two categories: displacementite
which can offer the displacement services for otjuerds,
and the entity objects. For example, T110 trairthis
displacement object from Shanghai to Beijing statio
From the point of view of the motion form of matteit

is actually an acting factor provided by the Shaigh
railway bureau to turn the physical location of {bees-
sengers or cargoes from Shanghaito Beijing, ancthe
ing factor in this paper, is referred to as a dispment
item, while people and goods on the train are refeto
as the entity objects.

3.2. The Relationship Between Physical Objects And
Displacement Articles

(1)Physical objects can form new items by means of
organic combination. For example, those items ftbhen
supplier who provides parts of the Boeing, are &aly

tronic center of Chinese commerce department. The gssembled into a Boeing aircratt..

structure of CPC is shown as Figure 3.

Geographical codes
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Figure 3. CPC Structure

Verdor identification code | Product serial code Serial Number

CPC is made of 78 bite code decimal digits. Thst fir
field is area code, accounting for 10 decimal digihe
second is maker codes, accounting for 14 decinggtiseli
the third is product serial code, accounting fodg&6imal
digits, with the first 15 as standard code andlast as
the digital check.

For different application areas, different codiagntifi-
cation methods are used. The coding systems vaat-gr
ly and are not universal. So it is impossible td sot all
the problems only by one specific coding methodschy
is especially true in the solving of the coding ljemns
for new products and new things. Last ,differerdiog
systems are not compatible. All the problems aeeoth-
stacles for the development of the internet of ghin
shown as Figure 4.
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Figure 4. The Structure of Internet of Things
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(2)Displacement items can be carried by each other.
What is provided by a logistics company is the ldisg-
ment from point A to point B. For example, postalii®

of China Post from point a to point b, can takezadage

of the displacement service provided by the rairoa

the civil- -aviation.

(3)By the means of displacement goods ,physiciaiotd
move in the form of displacement. Take online shiogp
for example, first of all, we pay for physical otfg and
then these objects are delivered by a logisticspemy,
and eventually reach the consumer with the heldi®f
placement products from highway, railway, aviataond
so on.

(4)Vendors provide displacement goods throughsiphy
cal objects. For example, the Railway Bureau presid
displacement services for other entity articlestigh the
train.

4. Item Unified Coding Principles

As physical goods and displacement articles shage t
same coding elements, they can be coded through the
same method. Here coding rules are introduced aad a
lyzed one by one according to the components aleaurt
coding as follows: geographic coordinates, Itenegaty
code, and singletons code.

4.1. Physical Objects Coding Principles

(1)Geographic coordinates
Goods have a relatively fixed and unique production
place, relative to the earth as a reference. Ttetitn of
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the goods is uniquely determined by longitude tudg
and altitude. At the same time, the goods alsorichizie

the country, region, zip code, street number anadufiae-
turer information. Therefore, when a company isiseg
tered, a mapping function from geographical coatdia

to manufacturers can be set up by combining its geo
graphical coordinates and the existing informatidhe
formula is shown as follows:

f(xy,z) - e, eDE 1)

Wherein, x denotes the latitude, y means the ladgitz
refers to the height relative to the surface (agblie to
the high-rise buildings, and can be omitted whemuwna
facturers are on the same coordinate,). E repredbat
world's existing or future goods manufacturersefens
to a particular manufacturer. Later in the artieéetion,
if not otherwise specified, these parameter vaegmblve
the same meanings.
Since the coordinates of points on the Earth'saserfs
infinite, it identified numerous manufacturers tcam-
modate the existing and coming future vendors. &her
fore, it can solve the problem of coding extensioce
and for all to meet the economic and social develop
ment..It solves the traditional coding discrimipatiand
unfairness, due to the order of registration aptaet.
(2)Item category code
With the advancement of technology, new product& ha
been mushrooming. It is difficult to make accuratessi-
fication. therefore, the traditional encoding methis
facing severe challenges. Here presents a new sctem
solve the problems of traditional coding in gootissi-
fication. For a manufacturer e, the types of preduc
goods are very limited. Therefore, the categorféeems
are just numbered in accordance with the orderhef t
production. You can create a mapping function fitbm
Item Type No to detailed information of this artidffor
example, type name, brand, raw materials, transfont
processing, valid, weight, size, etc.).The functisrex-
pressed as follows:

f(xy.z m-M,MO{M} 2)

wherein, n denotes the n-th article of certain-E2{N}
is the specific details of a product collection.

4.2. Displacement Goods Coding Principles

Physical object encoding method is also appliechtoer

items.However, the analysis information,which csire

ponds to the code,is the only difference.
(1)Geographic coordinates

f(x,y,z)q e elE

Wherein, x denotes the latitude, y means the ladgitz
refers to the height relative to the surface (agblie in

the high-rise buildings, and capable of being aditt
when manufacturers are on the same coordinate,). E
represents the world's existing or future disples@m
goods manufacturers, e refers to a manufacturer. liat

the article section, if not otherwise specifieces para-
meter variables have the same meanings.

(2)Item category code

fxy,z m-mM MO{m}

Wherein, m represents the No of displacement peavid
by the e, M denotes the kind of displacement pcbdu
information(starting  point,destination,departure meij
arrival time, etc.).{M}is the aggregate, which caints
the details of the kind of displacement.

3)Single item code

f(x,y,z,mn) - N nO{N}

Wherein, n represents a displacement article nuniber
represents this displacement goods details ( phlystz-
jects equipped with this displacement goods, owstar,
tus information), {N}refers to the all the displanent
products detailed information.

5. Cloud-Based Analytic Service System The
Parsing Information System on The Hadoop

In the user's view, the resources of the cloudqiat are
infinitely expandable. Taking advantage of a variet
terminal equipment, users can be connected tolthe ¢
platform via the network, to obtain in any timegus

Wherein, m represents the number of item categoriesreal-timely, extend and compute, and store ressurce

produced by the e, M denotes the kind of produdtsr4
mation (categories of items name, brand, raw n@#gri
transportation, processing, valid, weight, size,)g§M}is
an aggregate, which contains all kinds of prodofri
mation produced by the e.

(3)Single item code

In a class of products produced by the enterpsaeh
product is marked with a unique identifying numioér
numbers. Plus two pieces of code above, a funcéta
tionship between the item code and the single ptodu
information can be finally established. Below is flnc-
tion:

f(x,y,zmn) - N, nO{N} 3)
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according to the demand. It can satisfy the follmywe-
quirements of the Internet of Things data processin
massive, multi-state, dynamic and associative.

The data that is generated by the internet of thimepds

to be collected, processed, stored, analyzed aed.u
And to manage and integrate the quantitative naahes
data, we need a distributed data management system.
Cloud storage ,as the main base and applicatiotmeof
cloud computing, can manage quantitative date isét a
store, process, analyze and visit the specificatbjeffi-
ciently in quantitative data, which can be powerful
enough to manage the data of the internet.

The traditional distributed condition savingncsolve
the problem of saving an ocean of data méidion;
however, saving of such a huge of information
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makes it inefficient when the information ien
searching, since it brings quite alot oklass work
to the equipment and thus its speed isdithiBe-
sides, people are more likely to operate gtate
information rather than the data informatitself in
the Internet of Things, the space the siaferma-
tion takes to save is much smaller than thaa
information takes. So directly using the ttiacial
distributed method cannot satisfy the need ef thter-
net of Things.
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Figure 5. Research System of Internet of Things
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Figure 6. HDFS Structure

What is more, cloud storage system can reliablgjlav
bly and economically provide multiple copies foreon
data. The distribution of the copies will be difgate-
lated with the expenses of the storage, researdhupn
dating of the copies. As location information isaéable

in the coding method of this paper, we can ,withlgrast
copies, effectively lower the cost of date visitimyoid
the concentrated distribution of the copies anderake
the loading balance of the storage severs by difacthe
copies to the lower cost storage servers . With, hiis
bound to facilitate the date management of cloadhge
under the circumstance of the internet of things.
Hadoop effectuate the open source of cloud comgutin
technology of google and can provide service fa th
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application program of the quantitative date. Amis t
system frame provide a set of reliable connectorap-
plication programs and set up a highly reliable scala-

ble distributed system. So, hadoop clusters shbeld
used to study the resolution service of unifiedilgdf

the internet of things.

MapReduce programming model divide problems to
be solved into Map and Reduce, the two kingsr-
ations.When it receives a request, its pingsflow

input
HDFS
splco |/
splitl ¢ T
split 2
Split 3

output
HDFS

Part0

Shuffle&Sort

~{_ '}, Shuffle&Sort
Split 4

Figure 7. MapReduce Programming Model

With the foregoing coding rule and the relationsd an
states of the products in the real world, we canesall
the information of the products in the HDFS and gt
the corresponding virtual products database. HEHk® t
the Master/Slave model and a HDFS cluster is mdde o
several namenodes and many datanodes.

In the cluster, only one namenode is taken as HEMES
ter center server. Namenode is operated by thegean
of the internet of things. But datenode dateblcak col-
lect products information from various units, iniaf
the static information is from the manufacturesdating,
while the dynamic information of the circulatiommsac-
tion of products is from owner’s updating.

Any application for the amendment of the file syste
name or the attribution will be recorded by the ewmtle.
And every datanode will periodically send heartlsgt
nals and states of file blocks so that nhamenodeacan
quire the overall view of the states of file bloickthe
work clusters and can track the states to decode.

Conclusion

This paper analyzes the properties of the itenmeahlife,
puts forward a novel uniform coding system and ¢s,
abstracts out the "displacement goods" and "phlysica
objects,and expounds the relations between the two,
which respectively corresponds to four kinds ofwins-
tances about coding, solves the problem of unified-

ing in production phase and circulation phase waittew
coding method, further explains how to update teei
information corresponding to the coding, in stagiesale
and use, so as to meet the requirement that real-ti
monitoring and intelligentized management to eaemi
can be realized.
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