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ABSTRACT

Internet of Things(IOT), ubiquitous and pervasive Computing are platforms to modernize the existed version of
many smart things.IOT with edge sensor nodes connectivity is an emerging solution to build/construct smart sensor
based applications like Homes, Hotels, Healthcare, Automobiles and so on.in the current decade Wireless sensor
application with IOT technology offers many low power things improve the Quality of Human life, effective
Utilization of environment, resources and user’s digital experience. Implementation of prototype is one side and
incorporate in large scale applications are another thing. Building large scale sensor based smart applications require
scalability, which one of the challenging issues in IOT to handle a large number of sensor along with deployed
devices. Platforms/Middleware’s eco-system allows to build more scalable 10T solutions. In this paper we analyzed
the existed platform called CEB (Cloud, Edge, Beneath) architecture and its silent features. We also investigated the
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possibilities of Platform cache usage into the middleware’s to increase 10T applications performance.

I. INTRODUCTION

IOT with sensor networks is an emerging solution to
build/construct smart sensor based applications like
Homes, Hotels, Healthcare, Automobiles and so on.in
the current decade Wireless sensor application with
IOT technology offers many low power  things
improve the Quality of Human life, effective
Utilization of environment, resources and user’s
digital experience [1][2].Many researchers worked on
WSN applications and protocols [3]- [5]. Sensor
based smart cities and spaces sensor data and services
will be computed and migrated to cloud which
anticipate to provide optimized service cost. The
migration of sensor data to cloud is not so easy which
should require Cloud based RESTful web services
model. Integrating and development of huge sensor
nodes to cloud is the key challenging issue. Cloud
sensor systems are the application specific, which
requires different integration strategies for different
applications. The present work address these issues to
illustrate the Cloud-sensor architecture and Event
based programming model.

To build large scale heterogeneous wireless sensors
Networks, SAAS integration with WSN must fulfil
two basic requirements. At first the Activate Cloud

sensor Eco System developmentmust satisfy device
integration with application development is one hand
and Programmatic federated application
implementation paradigm on another hand. [6] stated
that based on the several different reasons and
conditions, smart sensor application should not be
designed and connected different environments.
Every cloud-sensor integration system must fulfill
two basic requirements,1. Application development
ecosystem which handle majorly two activities, one
is bifurcate device integration from the application
development process and other is programmability
effort.2. Scalable, reliable and energy-efficiency
(Rapid growth of the sensors or devices or
applications in the environment must work with
minimize energy to achieve greater reliability).In
large scale cloud sensor applications millions of
heterogeneous sensor devices are connected for
multiple applications which exchange large amount
of physically sensed data causes high cloud traffic.
The proposed cloud sensor eco system should
manage the scalability metric along with less energy
deplete of sensor nodes. Managing a large no of
nodes not only an issue, data reliability between the
sensor to the cloud is another. in Section Il describes
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the related work towards the problem statement, CEB discussed in Section IlI. Section IV illustrates the
architecture (i.e., illustrated in the following Fig.1.) conclusion summary, possibilities and future
with event based programming approach, An directions of the research.

Optimized bi-directional waterfall framework is
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Figl. 4-Tiered CEB Model
I1. RELATED WORK

To enable cloud —sensor applications with 2-tier approaches [7][8] have impacted a lot of scalability issues due to
dependability of the sensor Load (no of applications, sensors). AnOptimized 2-tier architecture model into 3-
tier(CEB) increases the energy utilization, scalability of the system.CEB architecture illustrated in the fig.2.
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Cloud layer
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Fig2.CEB Architectural Overview

In order to improve energy efficiency, cache technology [9] [10] used widely for sensor based applications. Novel

cache scheme [11] use query graph contains semantic of the application push down into the network layer in order to
avoid redundant transmissions. [12] discussed aboutanbi-directional waterfall optimization framework (sensor
readings, fragments of Application), cache scheme to improve scalability, energy efficiency of the CEB which
works under the dynamic environments not like under static done by Query shipping [13] technique widely used by
many researchers.

Overview of CEB

Atlas CEB (Cloud Edge Beneath) constructed based on SODA (Service Driven Oriented Architecture) and works on
Atlas Architecture allows the end user to “Connect once and Load anywhere “[14].Bottom layer(Beneath) consists
of two sub layers namely physical, sensor platform layers. Physical layer consists the sensor and its metadata where
sensor platform layer have communication platforms or low power devices. [15] Device Description Language
(DDL) are defined by XML (Extensible markup Language) address the discovery of the node as well service
registration, illustrated in
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Fig3.
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Fig.3.DDL for ADC1 Temperature Sensor

Edge layer typical be an either standalone application
server or any other computing device which
computes the group of sensor nodes operations. The
clustering of the huge sensor nodes is depending on
the type of application, example: habitat monitoring,
Battlefield survival lance, HealthCare, Wild animal
monitoring and so on. Finally, a Top level layer
(Cloud) handles the application
development/deployment and execution. The cloud
layer well-structured and connected with multiple
edge server which handle scalability of the sensors
located at beneath layer. CEB build on the top of
Atlas [16] which is in development of SODA [17].
The sensor Node initialization, configuration, control,
data cache and acquisition handle with Atlas
middleware. Basically every Atlas node have three
layers (Device, Processing, Communication). [18]
[19] OSGi (Open Source Gateway initiative) is used
to handle configuration management and service
discovery which is a part of Atlas middleware.To
handle Dynamic environments CEB adopts the
Amazon web services at Cloud layer level.

Overview of E-SODA

E-SODA is anevent based programming model, all
the sensor in the beneath layer resolves physical data
which is abstracted into an “events” handles the event

service of the Cloud enterprise application.
application benchmark design and development for
large scale cloud applications, the triggering event
and data flow must satisfy the things (Size of the
sensors, the range of Sensor data (characteristics,
tolerance, Degree of time) Size and range of events
(environment, Human activity, and so on))

ECA (Event, Condition, Action) Rules

Whenever the Physical event occurred in the sensor
network, Condition are evaluated based on the event
and if the condition is a valid the it perform the
appropriate action. Generally, the behavior of the
network will have extracted from these three steps.
Each item in the ECA have various unique roles. The
rule triggering decides the event, when an event
performed what should have done defined by
condition and finally response of the event will get
from specified action [20].

CEB Optimization framework

[21] The plain model more
extended with Cache management at the application
layer level, which reduce the data processing cost and
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workload of the multiple layers. This optimization
model works with both directions from edge layer to
application layer and vice-versa. In this optimization
framework author proposed four different algorithms
hosted at different layers of the environment, namely
AFCA-1,2, AAAS and BPA.

Application fragment Caching Algorithm-1 (AFCA-1)
perform caching downwards from top layer to lower
layer (edge layer) impacts the bandwidth
reduction,memory usage,processing,etc. improves the
cloud scalability. PA is used for shortcut evaluation
at edge layer skipped sensor sampling and sub-
section of sensor sampling evaluation increases the
energy efficiency.

AAAS  (“Application-Aware  Adaptive Sampling
Algorithm”) mainly works at beneath layer in order
to achieve reliable data aggregation at sensor level
and triggering event at application level. AFCA-2
algorithm outcomes the energy efficiency and best
performs at beneath layer.

1. CONCLUSION

In this paper, we analyzed Cloud Edge
Beneath (CEB) architecture along with optimized
framework. CEB adopts an event based application
programming model andoptimized with bi-directional
data/application waterfall model perform caching
from edge layer to cloud layer and vice versa. This
Optimal framework is suitable to build large scale
IOT applications. Current study carried out CEB
importance and its optimization framework with
cache concept. We investigated the possibilities of
applying Platform level cache in terms of a variable,
cache partition at PAAS level to improve CEB
performance more. As investigated some more light
weight REST API requires to increase the scalability,
energy efficiency of the cloud dominant resources.In
future we will enhance the performance of the
framework in terms Platform cache possibilities and
challenges in various layers to achieve more
optimization.

REFERENCES

[1] L. Atzori, A. Iera, and G. Morabito, “The
Internet of Things: A survey,” Comput.
Netw., vol. 54, no. 15, pp. 2787-2805, Oct.
2010.

(2]

(3]

[4]

[5]

[6]

[7]

8]

[0]

O. Vermesan et al., “Internet of Things
strategic research roadmap,” in Internet of
Things-Global Technological and Societal
Trends. Delft, The Netherlands: River Pub.,
2011, pp. 9-52.

J. Amaro, F. J. T. E. Ferreira, R. Cortesao,
N. Vinagre, and R. Bras, “Low cost wireless
sensor network for in-field operation
monitoring of induction motors,” in Proc.
IEEE Int. Conf. Ind. Technol. (ICIT), Mar.
2010, pp. 1044-1049.

S. Madden, M. J. Franklin, J. M. Hellerstein,
and W. Hong, “Tag: A tiny aggregation
service for ad-hoc sensor networks,”
SIGOPS Oper. Syst. Rev., vol. 36, no. Sl,
pp. 131-146, Dec. 2002.

S. Madden, R. Szewczyk, M. Franklin, and
D. Culler, “Supporting aggregate queries
over ad-hoc wireless sensor networks,” in
Proc. 4th IEEE Workshop MCS. Appl.,
2002, pp. 49-58.

A. Helal, “Programming pervasive spaces,”
IEEE Pervasive Compute., vol. 4, no. 1, pp.
84-87, Jan./Mar. 2005.

K. Lee, and D. Hughes, “System
architecture directions for tangible cloud
computing,” In International Workshop on
Information Security and Applications 2010,
China.

M. Yuriyama, and T. Kushida, “Sensor-
Cloud infrastructure  physical  sensor
management with virtualized sensors on
cloud computing,” In Proceedings of the
13th International Conference on Network-
Based Information Systems 2010.

K. Prabh and T. Abdelzaher, “Energy-
conserving data cache placement in sensor
networks”. ACM Transactions on Sensor
Networks 2005.

[L0]M. A. Rahman and S. Hussain, “Effective

caching in wireless sensor network,” In
Proceedings of the Advanced Information
Networking and Applications 2007.

[11]L. Ying, Z. Liu, D. Towsley, and C. H. Xia,

“Distributed operator placement and data
caching in large-scale sensor networks,” In
Proceedings of IEEE INFOCOM 2008,
Phoenix, AZ.

[12]Yi Xu and Sumi Helal ,” An Optimization

Framework for Cloud-Sensor Systems”,
2014 IEEE 6th International Conference on
Cloud Computing Technology and Science

ISSN: 2347-8578

www.ijcstjournal.org

Page 24



http://www.ijcstjournal.org/

International Journal of Computer Science Trends and Technology (IJCST) — Volume 5 Issue 3, May —Jun 2017

[13]D. Kossmann, “The state of the art in
distributed query processing,” In ACM
Computer Surveys, 2000.

[14]Y. Xu, and A. Helal, “Scalable cloud-sensor
architecture for thelnternet of Things,”
Submitted for publication. UF Mobile
andPervasive Computing Lab Technical
Report:
http://www.icta.ufl.edu/projects/publications
/ceb.pdf

[15] C. Chen and A. Helal, “Device integration in
SODA using the device description
language,” in Proc. 9th Annu. Int. Symp.
Appl. Internet(SAINT’09), Seattle, WA,
USA, Jul. 2009, pp. 100-106.

[16]J. King, R. Bose, H. Yang, S. Pickles, and
A. Helal, “Atlas — a service-oriented sensor
platform: hardware and middleware to
enableprogrammable pervasive spaces,” In
Proceedings of the first IEEE International
Workshop Florida, November 2006, 630-
638.

[17]S. Deugd, R. Carroll, K.E. Kelly, B. Millett,
and J. Ricker, “SODA: service oriented
device architecture,” IEEE Pervasive
Computing, Volume 5 Issue 3, July 2006.

[18]D. Bosschaert. (Mar. 2013). “OSGi cloud
computing,” OSGiAlliance, RFP 133

[Online]. Available:
https://www.osgi.org/bugzilla/show_bug.cgi
?id=114

[19]D. Bosschaert. (Feb. 2013). “OSGi cloud
ecosystem,” OSGi Alliance,RFC 183
[Online]. Available:
http://www.osgi.org/Download/File?url=/do
wnload/osgi-early-draft-2013-03.pdf

[20] Dayal U. Ten years of activity in active
database  systems: what have we
accomplished? In Proc. First Int. Workshop
on Active and Real-Time Database Systems,
1995, pp. 3-22.

[21]1 Yi Xu and Sumi Heal “An Optimization
Framework for Cloud-Sensor Systems”
IEEE 6th International Conference on Cloud
Computing Technology and Science, 2014

ISSN: 2347-8578 www.ijcstjournal.org Page 25


http://www.ijcstjournal.org/

