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ABSTRACT

The Internet of Things is a systems association point of view where interconnected, savvy articles indefatigably
produce information and send it over the Internet. A colossal bit of the 10T practices are set up towards hoarding
unimportant effort and energy-beneficial stuff for these things, likewise as the correspondence types of progress
that give objects interconnectivity. Regardless, the reactions for coordinate and use the tremendous volume of
information made by these things are yet to make. Standard information base association plans miss the mark in
fulfilling the high level application needs of an 10T network that has a really by and large scope. Current
reactions for 10T information the board address fragmentary bits of the loT air with phenomenal spotlight on
sensor affiliations. The difficulties brought by the necessities to coordinate gigantic proportions of
heterogeneous information across heterogeneous frameworks are besides talked about concerning the consistent
and authentic information the heads and correspondence affiliation. The information models utilized in 10T near
to the frameworks for information control, cleaning, and mentioning is talked about dependent on the attributes
of loT information. Finally, a conversation on the inclinations and constraints identified with information the
board in 10T is introduced near to instances of real applications.
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INTRODUCTION The catch of things is an affiliation that interfaces
different sorts of objects to the web through various
kinds of data information gadgets so all the genuine
articles can trade data with one another. Information is
one of the principle bits of the 10T. The term loT has
distinctive immensity for various individuals - loT
unites sensors, objects, watchful contraptions,
associations, and so forth that can assist client and
among themselves. One of the goals of the Internet of
time responding to occasions and setting off activities Things inventive work is to draw in authentic things
to control this present reality. The vision that the 10T 5 pe connected with the Web, so information made
should endeavor to accomplish is to give a standard by those articles can be found, gathered,

stage to making satisfying associations and  masterminded, shared and used to make sharp and

The Internet of Things is a dynamic and generally
speaking affiliation foundation, where Things
subsystems and individual physical and virtual
substances are indisputable, self-sufficient, and self-
configurable. Things are expected to pass on among
themselves and work along with the air by trading
information made by recognizing, while at the same

applications that outfit the all out power of assets
accessible through the individual Things and any
subsystems intended to deal with the as of late
referred to Things. At the purpose of assembly of
these assets is the abundance of data that can be made
accessible through the mix of information that is made
coherently comparably as informational collection
aside in perpetual documents. This data can make the
confirmation of creative and offbeat applications and
worth added associations conceivable, and will give a
huge source to skim assessment and basic prospects.
A broad the board structure of information that is
made and dealt with by the things inside loT is
similarly expected to accomplish this objective.

critical applications and associations in different
spaces, for example, quick  metropolitan
organizations, climate seeing, thriving and energy.

loT information has unquestionable attributes that
make standard social based educational file
association an out of date strategy. A tremendous
volume of  heterogeneous, streaming  and
topographically disseminated predictable information
will be made by million gathered gadgets
spasmodically sending experiences about checked
ponders or announcing the event of irregular
occasions

From the information arranging perspective, one of
the difficulties in dealing with the 10T information is



the techniques by which to manage the colossal
number of heterogeneous perceiving sources in a
specific application domain. On the off chance that we
take the amazing city applications, this current reality
information made accessible to the city applications
isn't just from sensor networks introduced by city
specialists at fixed regions, yet in addition from
adaptable sources, for example, transports and taxis
equipped with environment checking sensors and
participatory recognizing from inhabitants' advanced
cells. Customary information the heads structures
handle the cut-off, recovery, and update of
straightforward information things, records and
documents. Concerning loT, information the blockade
structures should entire information on the web while
giving accumulating, logging, and inspecting work
environments for isolated evaluation. This expands
the chance of information the board from separated
cutoff, demand managing, and exchanges the
pioneer's tasks into online-disengaged
correspondence/gathering twofold activities. We from
the outset portray the information lifecycle inside the
setting of 10T and a brief timeframe later plan the
energy utilization profile for the entirety of the stages
to have an unparalleled comprehension of IloT
information the heap up.

Motivation

Web of things is an affiliation that an interface objects
to the web through different sorts of data information
contraptions so ordinary authentic articles can trade
data with one another. Information is one of the
essential bits of 10T. It is aggregated from different
sorts of sensors in 10T air. In the majority of the loT
application, massive number of sensors and
information specialists sends data to worker. The
worker accumulates the data that later on changes into
the gigantic entire to certain things up stretch of time.
loT application faces the preliminary of consistent
managing/eliminating customer critical data from
entire informational collection aside on worker. As
this whole condition happens in loT air, there is epic
need of information the board. The correct
information the board technique licenses creation
cycles to be improved much more positively, blunders
to be maintained a strategic distance from and cost to
be confined. Subsequently information the bosses
acknowledge a focal work. Pleasant information the
heap up structure empowers it to give the correct
information to the ideal time at right speed, paying
little psyche to which sources they are from and where
they are found. It covers the whole information life

cycle, from information gathering, putting away,
depiction and prioritization to accomplishing or
intersection out. Information the bosses empowers
information development also as a part of information
security and reliability.

loT Data Management

Standard information the main's structures handle the
cut-off, recovery, and update of straightforward
information  things, records and documents.
Concerning loT, information the square frameworks
should sum information on the web while giving
storing up, logging, and evaluating work
environments for isolated appraisal. These builds up
the chance of information the heads from isolated cut-
off, question managing, and exchange the board
practices into online separated correspondence
aggregating twofold endeavours. We from the outset
depict the information lifecycle inside the setting of
loT and from that point plot the energy utilization
profile for the entirety of the stages to have an
unparalleled enthusiasm for 10T information the
board.

loT Data Lifecycle

The lifecycle of information inside an loT framework
addressed in Figure continues from information
creation to amount to, move, discretionary
disconnecting and pre-managing, at last to restrict and
chronicling. Tending to and assessment is the end
habitats that begin and gobble up information
creation, at any rate information creation can be set to
be pushed|| to the loT burning-through associations.
Creation, blend, accumulation, sifting, and some
fundamental tending to and starter dealing with
functionalities are viewed as on the web,
correspondence raised endeavours. Raised pre-dealing
with, extended length collecting and genuine and
beginning to end arranging/assessment are viewed as
isolated accumulating concentrated tasks.
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Breaking point practices target making information
open on the significant length for consistent
access/animates, while recorded is worried about
read-just information. Since some loT frameworks
may make, cycle, and store information in-network
for constant and bound associations, with no
persuading inspiration to induce this information
further up to fixation focuses in the structure, edges
that consolidate both preparing and breaking point
sections may exist as self-controlling units in the
cycle. In the going with sections, the entirety of the
fragments in the 10T information lifecycle is clarified.

Querying: Information centred frameworks depend
after tending to as the centre cycle to get to and
recover information. Concerning loT, a request can be
offered either to demand nonstop information to be
collected for regular seeing purposes or to recover a
specific perspective on the informational index aside
inside the structure. The main case is typical when a
steady deal for information is required. The
subsequent case tends to more globalized perspectives
on information and totally assessment of models an
extraordinary arrangement.

Production: Information creation joins recognizing
and move of information by the Things inside the loT
system and proclaiming this information to
contributed individuals now and again pushing it up
the relationship to total focuses and consequently to
enlightening record workers, or sending it as a
reaction set off by demands that demand the
information from sensors and shrewd articles.
Information is customarily time-wandered and

possibly geo-wandered, and can be as immediate key-
respect sets, or it might contain rich
sound/picture/video content, with changing levels of
multifaceted nature in the middle.

Collection: The sensors and sharp articles inside the
loT may store the information for a specific time span
or report it to coordinating segments. Information
might be collected at fixation focuses or entryways
inside the affiliation where it is in addition separated
and dealt with, and possibly united into conservative
structures for reasonable transmission. Distant
correspondence drives, for example, Zigbee, Wi-Fi
and cell are utilized by objects to send information to
blend focuses.

Aggregation/Fusion:  Sending all the harsh
information out of the affiliation tirelessly is regularly
restrictively costly given the broadening information
streaming rates and the restricted trade speed.
Combination and blend strategies give rundown and
blending practices constantly to pack the volume of
information to be dealt with and sent

Maybe delivery: As information is sifted, amounted
to, and perhaps masterminded either at the middle
focuses or at the free virtual units inside the loT, the
possible results of these cycles should be sent further
up the structure, either as obvious reactions, or for
breaking point and beginning to end assessment.
Wired or far away broadband correspondences might
be utilized there to move information to wearisome
information stores

Pre-processing: 1oT information will come from
various sources with changing plans and structures.
Perhaps information should be pre-orchestrated to
oversee missing information, clear out redundancies
and encourage information from various sources into
an assembled model going before being focused on
breaking point. This pre-preparing is a known
procedure in information mining called information
cleaning. Framework union doesn't propose beast
power fitting of all the information into a fixed social
creation, yet rather a more applied centrality of a
foreseen system to get to the information without re-
attempting access for each source's information
format(s). Probabilities at various levels in the
structure might be added at this stage to loT
information things to oversee shortcoming that might
be open in information or to manage the
nonappearance of trust that may exist in information
sources



Storage/Update Archiving: This stage handles the
productive putting away and relationship of
information comparably as the consistent update of
information with new data as it opens up. Recording
suggests the isolates extended length gathering of
information that isn't promptly required for the
framework's relentless activities. The point of
convergence of joined cut-off is the strategy of
breaking point structures that adjustment as per the
unmistakable information types and the rehash of
information get. Social information base association
frameworks are an acclaimed decision that fuses the
relationship of information into a table diagram with
predefined interrelationships and metadata for
profitable recovery at later stages. NoSQL key-see
shrouds away getting inescapability as breaking point
advances for their help of huge information putting
away with no dependence on social arranging or solid
consistency prerequisites typical of social educational
record structures. Breaking point can besides be
decentralized for free loT frameworks, where
information is kept at the articles that make it and isn't
sent up the structure. Regardless, because of the
restricted limits of such things, storing up breaking
point stays restricted strangely with the melded
aggregating model

Processing/Analysis: This stage joins the propelling
recovery and evaluation practices performed and put
in a safe spot and archived information to get snippets
of data into recorded information and predict future
models, or to perceive assortments from the norm in
the information that may trigger further appraisal or
development. Assignment express pre-arranging
might be needed to channel and clean information
before huge endeavours occur. Right when an loT
subsystem is self-sufficient and doesn't need suffering
restriction of its information, anyway rather keeps the
dealing with and limit in the relationship, by then in-
network preparing might be acted because of
consistent or bound requests

10T Data Lifecycle and Data Management

The lifecycle of information inside an 10T structure is
depicted in Fig 1. Tending to and appraisal are the end
places that begin and devour information creation. We
portion 0T information the board structure subject to
the information lifecycle into an online frontend that
cooperates direct with the interconnected loT articles
and sensors, and an isolated backend that handles the
mass aggregating and all around appraisal of loT
information. The information the heads frontend is

correspondence concentrated; including the spread of
request demands and results to and from sensors and
savvy things. The backend is limit concentrated;
including the mass putting away of made information
for later managing and assessment and all the more all
around questions. In spite of the way that the breaking
point parts live aft, they collaborate with the front end
dependably through consistent updates and are
subsequently intimated as on the web

Information uplifted frameworks depend after tending
to as the centre cycle to get to and recover
information. In an loT setting, questions can be
offered either to demand steady information to be
collected for transient seeing purposes or to recover a
specific perspective on the informational collection
aside inside the structure. Information creation fuses
perceiving, collecting and sending information by the
Things inside the 10T system and announcing this
information to contributed individuals irregularly,
pushing up the relationship to combination focuses
and accordingly to information base workers, or set
off by demands that pull the information from sensors
and savvy things. Blend strategies send once-finished
and blending practices sensibly to pack the volume of
information to be dealt with and passed on. In
development, the articles inside the 10T may store
information for a specific time stretch or report it to
overseeing parts. Wired or removed broadband trades
might be utilized beginning there to move information
to suffering information stores. Perhaps information
should be pre-organized to oversee missing
information, discard redundancies and join
information from various sources into a unified graph
prior to being revolved around limit. Breaking point
stage handles the beneficial storing up and
relationship of information comparably as the steady
updates of information. Recording recommends the
isolated extended length storing up of information that
isn't quickly required for the framework's steady
activities. The point of convergence of joined cut-off
is relationship of cut-off structures that adjust to
different information types and rehash of information
get. Preparing stage consolidates the constant
recovery and appraisal tasks performed on put in a
safe spot and reported information to get snippets of
data into genuine information and foresee future
models, or to see inconsistencies in the information
that may trigger further evaluation or development.
Assignment express pre-dealing with might be
depended upon to channel and clean information
before colossal activities happen. This is about the
different stages in the information lifecycle in 10oT.
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The proposed loT information the board structure
includes six layers, two of which join sub-layers and
relating or twin layers. The structure layers relate near
the hours of the 10T information lifecycle, as appeared
in Figure. The "Things" Layer wraps loT sensors and
sharp things comparably as modules for in-network
managing and information assortment/advancing
conglomeration. The Communication Layer offers
help for transmission of deals, questions, information,
and results. The Data layers autonomously handle the
divulgence and recording of information sources and
the breaking point and mentioning of amassed. The
Data Layer besides handles information and question
preparing for neighbourhood, self-administering
information storeroom areas

The Federation Layer gives the reflection and
coordination of information vaults that is key for
generally speaking solicitation/evaluation demands,
utilizing metadata put aside in the Data Sources layer
to help consistent blend of sources also as region
driven deals. The Query Layer handles the subtleties
of request arranging and overhaul as a group with the
Federation Layer also as the basic Transactions Layer.

Framework Description

The proposed loT information the central's structure
includes six stacked layers, two of which wire sub-
layers and fundamental or twin layers. The system
layers map near the hours of the loT information
lifecycle portrayed. The "Things" Layer fuses loT
sensors and sharp articles, comparatively as modules
for in-network dealing with and information
assortment/consistent collection. The Communication
Layer offers help for transmission of deals, questions,
information, and results. The Data/Sources twin layers
only handle the introduction and posting of
information sources and the cut-off and mentioning of
amassed. The Data Layer additionally handles
information and question making arrangements for
close via, self-sufficient information anal locale. The
Federation Layer gives the reflection and
solidification of information records that is huge for
generally demand/evaluation demands, utilizing
metadata put aside in the Data Sources layer to help
consistent joining of sources correspondingly as zone
driven deals. The Query Layer handles the subtleties
of request preparing and improvement in a joint
exertion with the Federation Layer correspondingly as
the correlative Transactions Layer.

Analysis of loT Data Managements Proposals
against Design Primitives
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Figure 4. Design primitives for an loT data
management solution

There are diverse course of action local people that
pick the insightful and veritable structure of
information the board answers for 10T. Looking out



for these courses of action local people spread out in
Figure is focal in building all out IoT information the
pioneer's strategy. These courses of action local
people are encouraged into three fundamental
assessments: information blend, information the board
structure plan, and preparing. Information assortment
portions focus on the divulgence and prominent proof
of Things and subsystems static or versatile whose
information is to be managed to the 10T information
stores. Information the pioneer's framework plan
portions address the planning of the information the
board structure and how information is to be dealt
with and chronicled. At long last, preparing parts
manage the certified consent to information stores.

Data Collection Elements

Sources divulgence keeps: One of the worth added
associations that loT is contacted empower is to
misuse different wellsprings of information that may
not for the most part have a spot with a similar 10T
subsystem. In like way, a sources divulgence part is
required for loT applications with the target that they
can report their association needs and get reactions
from sources whose information can fulfil these
necessities. Obviously, sources can spasmodically
declare their associations; the information they can
report and make. A model system that watches out for
the introduction of information sources as a basic bit
of information the board is proposed. The structure
may find information sources either by techniques for
creeping, or through beginning with a predefined set
of information sources that may later make as new
ones are found. Energy-proficient reactions for
coordinating information from adaptable information
sources were spread out. Position want was utilized to
chop down the energy use of position following turns
of events, and setting seeing was proposed to lessen
pointless checks and correspondence

Data collection strategy: The assortment of
information from the Things|| layer might be normal
or disconnected. Transitory information gathering
fuses gathering information from everything at
demonstrated broadens, while segregated assortment
consolidates gathering information relating to
unequivocal sections. The variety in information
needs that will be regular in loT frameworks may
facilitate having more than one information base
guide to oblige the two information assortment
strategies for thinking

Mobility support: Mobility keeps up and substances
are a verifiable subset of the Things in loT. As they
move, they need to at present have the decision to
report information to information stores in a
reasonable way. Strategies have been proposed for
information base associations structures that sudden
spike pursued for telephones, which utilize a social
affair  based synchronization framework  for
information trade, and store-and-forward instruments
to stimulate information synchronization.
Distributer/endorser based frameworks have been
proposed for notice based information development
from and to telephones with considerations for fitful
association and exchanges preparing. Utilizations for
such frameworks are set up for the wvehicular and
Wireless sensor network 10T subspaces. In any case,
no reasonable proposals have been found in the
making that help telephones going about as
information sources to unendingly report/update
information to united information bases, a situation
that would be clear in 10T. Association reflection and
keeping up the semantic setting moving are the
standard factors that should be would when all is said
in done help conservativeness in 10T information the
bosses

Management Layer

The association layer is worried about the fragments
expected to give access and security to the particular
information stores in the information layer of the
structure

Transaction Manager: The exchange director
handles the execution of exchanges that are more
identified with business cycles and associations.
Subordinate upon such an exchange submitted to the
boss, it can send either an old style single-source
execution structure, or pass on worldwide or orbited
execution approach. The extraordinary ACID
properties that are needed for beneficial exchanges to
ensure information consistency might be free for the
moreover moving possible consistency ensures

Recovery Manager: The recuperation boss is worried
about re-establishing the information stores into the
latest obvious state after the event of a misstep
because of control, crash occasions, crushed files, and
so on This is all things considered done by moving
back all the exchanges or activities that were going on
inside the information the board framework and have
not yet been submitted sufficiently. Chronicling is one
approach to manage recuperates lost or hurt



information in key extra room, yet pantomimes of
information vaults that are fortified simultaneously
with the fundamental records can be utilized for
touchy structures with solid information accessibility
necessities. Replication can be referencing like
breaking point and may destroy execution due to if a
simultaneous updates structure is kept up.
Notwithstanding, by righteousness of 10T, this may
not be the condition considering potential natural||
replication; the transparency of a relative information
needs from different sources that are as of now
introduced and thought about energetically. Thus, the
recuperation boss may essentially be worried about
free store maintain by strategies for the Redo/Undo
recuperation sections as of late passed on for
information base associations structures

Security Manager: The security supervisor ought to
solidify information insistence and wellbeing
endeavors as per authentic structures that are of
importance to both the ensured information and to the
last clients. Security is unfathomably crucial for loT
networks since explicit Things that produce the
information can be ensured by private substances or
people, for example, is the condition with information
made by clinical gadgets or vehicles. Differentiating
levels of information security necessities can be
portrayed; subordinate upon the chance of information
and the substance that conveys the information.
Consequently, masterminding strong security and
protection assesses that are steadfastly united with
information the board plans is key to the fruitful
relationship of loT.

RESULT AND DISCUSSION

Dataset is stored using various listed mechanisms
such as triple store, property tables, vertically and
horizontally partitioned tables, materialized views on
the vertically partitioned data and data aware hybrid
storage technique. We fired various queries on all the
data storage techniques to find out a suitable kind of
RDF data storage for 10T systems. Data persistently
keeps on generating in 10T systems, however here we
are presenting data generated at a certain point of time
in order to check query performance against various
data storage techniques for faster data retrieval among
devices on the network. The process highlights
comparison between results of vertical partitioning
technique against data aware hybrid storage approach.
We selected four categories of queries discussed in
the previous section. For each category we wrote four
frequently occurring queries. The query execution

time of vertical partitioning is compared against total
query execution time for data aware hybrid storage
which includes summation of look up time for cluster
and time for storage. Fig depicts the comparison of
vertically partitioning (VP) and data aware hybrid
storage (DAHS). We were able to see on an average
of 12% of improvement in query execution time for
data aware hybrid partitioning storage against
vertically partitioned storage.
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CONCLUSION

loT information the pioneer's lifecycle, in which
information experiences different times of preparing.
Additionally we sketched out the structure which
incorporates the essential for two-way, cross-layered
game plan approach that can address both consistent
and recorded solicitation, appraisal, and association
needs. Future work consolidates masterminding the
subtleties of the proposed structure much more near
the reference model in the 10T-A, inside and out
appraisal and progress of an information the bosses
strategy that builds up the proposed system, and
adding contemplations of information security and
confirmation into the structure plan in consistence
with the assessments that should be tended to in the
loT dynamic and heterogeneous environment.
Industry wide generally speaking principles, bound
together correspondence shows, and altogether
improved security focuses and middleware issues are
left for future work.

REFERENCE

1. Vermesan, O.; Harrison, M.; Vogt, H.; Kalaboukas,
K.; Tomasella, M.; Wouters, K.; Gusmeroli, S.;
Haller, S. Internet of Things Strategic Research
Roadmap; loT European Research Cluster: Brussels,
Belgium, 2009.



2. Pujolle, G. An Autonomic-Oriented Architecture
for the Internet of Things. In Proceedings of IEEE
John Vincent Atanasoff International Symposium on
Modern Computing (JVA 2006), Sofia, Bulgaria, 3—6
October 2006; pp. 163-168.

3. Wu, G,; Talwar, S.; Johnsson, K.; Himayat, N.;
Johnson, K.D. M2M: From mobile to embedded
internet. IEEE Commun. Mag. 2011, 49, 36-43.

4. Cooper, J.; James, A. Challenges for database
management in the internet of things. IETE Tech.
Rev. 2009, 26, 320-329.

5. loT-A. Converged Architectural Reference Model
for the 10T v2.0; SAP: Switzerland, 2012.

6. Luo, C.; Wu, F.; Sun, J.; Chen, C.W. Compressive
Data Gathering for Large-Scale Wireless Sensor
Networks. In Proceedings of the 15th Annual
International Conference on Mobile Computing and
Networking (MobiCom 2009), Beijing, China, 20-25
September 2009; pp. 145-156.

7. Chen, L.; Tseng, M.; Lian, X. Development of
foundation models for Internet of Things. Front.
Comput. Sci. China 2010, 4, 376-385.

8. Ramakrishnan, R.; Gehrke, J. Database
Management Systems, 3rd ed.; McGraw-Hill: New
York, NY, USA, 2002.

9. Cattell, R. Scalable SQL and NoSQL data stores.
ACM SIGMOD Rec. 2010, 39, 12-27.

10. Ozsu, M.T.; Valduriez, P. Principles of
Distributed Database Systems, 3rd ed.; Springer: New
York, NY, USA, 2011.

11. Bizarro, P.; Marques, P. The Internet Contains
Thousands of Poorly Explored FUTS Data. In
Proceedings of 1st International Workshop on
Database Architectures for the Internet of Things
(DAIT 2009), Birmingham , UK, 6 July 2009.

12. Wang, J.; Feng, L.; Xue, W.; Song, Z. A survey

on energy-efficient data management. ACM
SIGMOD Rec. 2011, 40, 17-23.
13. Pungila, C.; Fortis, T.-F.; Aritoni, O.

Benchmarking database systems for the requirements
of sensor readings. IETE Tech. Rev. 2009, 26, 342-
349.

14. Bowman, L.T.; Bumbulis, P.; Farrar, D.; Goel,
A.K.; Lucier, B.; Nica, A.; Paulley, G.N.; Smirnios,
J.; Young-Lai, M. SQL Anywhere: A Holistic
Approach to Database Self-Management. In
Proceedings of IEEE 23rd International Conference
on Data Engineering Workshop (ICDE 2007),
Istanbul, Turkey, 17-20 April 2007; pp. 414-423.

15. Sen, R.; Ramamritham, K. Efficient Data
Management on lightweight Computing Devices. In
Proceedings of the International Conference on Data
Engineering (ICDE 2005), Tokyo, Japan, 5-8 April
2005; pp. 419-420.

16. Giting, R.H.; Mamoulis, N. Special issue on data
management for mobile services. VLDB J. 2011, 20,
641-642.

17. Muthusamy, V.; Petrovic, M.; Gao, D.; Jacobsen,
H.A. Publisher Mobility in Distributed
Publish/Subscribe Systems. In Proceedings of 25th
IEEE International Conference on Distributed
Computing Systems Workshops (ICDE 2005), Tokyo,
Japan, 5-8 April 2005; pp. 421-427.

18. Podnar, I.; Lovrek, I. Supporting Mobility with
Persistent Notifications in Publish/Subscribe Systems.
In Proceedings of 3rd International Workshop on
Distributed Event-Based Systems (DEBS 2004),
Edinburgh, UK, 24-25 May 2004; pp. 80-85.

19. Hu, S.; Muthusamy, V.; Li, G.; Jacobsen, H.A..
Transactional Mobility in Distributed Content-Based
Publish/Subscribe Systems. In Proceedings of 29th
IEEE International Conference on Distributed
Computing Systems (ICDCS 2009), Montreal, QB,
Canada, 22—-26 June 2009; pp. 101-110.

20. Leontiadis, . Publish/Subscribe Notification
Middleware for Vehicular Networks. In Proceedings
of the 4th on Middleware Doctoral Symposium (MDS
2007), Newport Beach, CA, USA, 26-30 November
2007; pp 1-6.



