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Abstract 

Cloud robotics is a rapidly evolving field that allows robots to offload computation-intensive and storage-intensive jobs into the 

cloud. Robots are limited in terms of computational capacity, memory and storage. Cloud provides unlimited computation 

power, memory, storage and especially collaboration opportunity. Cloud-enabled robots are divided into two categories as 

standalone and networked robots. The Cloud infrastructure and its extensive set of Internet-accessible resources has potential to 

provide significant benefits to robots and automation systems. We consider robots and automation systems that rely on data or 

code from a network to support their operation, i.e., where not all sensing, computation, and memory is integrated into a 

standalone system.   Underwater acoustic networking is the enabling technology for these applications. In this project, the system 

present a novel collaborative framework that combines the sensor networks of the AUVs and the clouds. The man in objective of 

this project is to minimize the time to execute an application and, consequently. To minimize the price budget of using Cloud 

resources. To understand the parameters that take apart when the tasks are shared between local and remote resources.The 

fireflies’ algorithm is a meta heuristic algorithm. The primary purpose is to act as a signal system to attract other fireflies.       
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Cloud computing is an emerging computing  paradigm. It aims to share data calculations and services  transparently over 

scalable network or data. Since cloud  computing stores the data and disseminated resources in open  environment .so amount 

of data stores increases quickly.   Cloud computing is often named as on demand service  because it is available whenever you 

need it. It is easier to do  work at any time and from anywhere often referred to us  ubiquitous Cloud computing consists of three 

type of services  such as Saas (software as  a service), Paas (platform as a  service), Iaas (infrastructure as a service) which are 

hosted  remotely and accessed over network. Customers use this  service via web browsers rather than installed locally on a 

customer’s computer. The supply of these services in cloud  has been enabled both sophisticated data centers and wide  spread 

access in improve bandwidth. 

Cloud environment is subdivided into private, public, hybrid and community clouds. The private cloud entirely works for one 

organization on private network so it is highly securable. The public cloud owned by cloud service provider. It offers highest 

level of efficiency in shared resources. The hybrid is a combination of both private and public deployment models where specific 

resources’ can be used in public clouds and other can be used in private cloud The greatest advantage of cloud computing is 

providing the services to the multiple remote computers this enables the customer to compute the services in greatest speed and 

large storage capacity. 

The basic principle of cloud computing is to shift the computing done from the local computer into the network. This makes 

the enterprise use the resource which includes network, server, storage, application, service and so on that is required without 

huge investment on its purchase, implementation, maintenance rather use it for other significant purpose. Resources are 

requested on-demand without any prior reservation and hence eliminates over-provisioning and improves resource utilization. 

Cloud computing is rapidly growing as an alternative to conventional computing Under Water Acoustic Sensor Networks (UW-

ASNs) [2]consist of a number of sensors and vehicles that interact to collect data and perform tasks in a collaborative manner 

underwater. They have been deployed to carry out collaborative monitoring tasks including oceanographic data collection, 

climate monitoring, disaster prevention, and navigation. Autonomous Underwater Vehicles (AUVs) are widely believed to be 

revolutionizing oceanography and are enabling research in environments that have typically been impossible or difficult to 

reaction. 

Resource allocation is the assignment of available resources to various uses. Resource can be allocated by various means such 

as central planning. The scheduling of activities and the resources required by those activities while taking into consideration 

.Resource allocation is an integral, evolving part of many data center management problems such as virtual machine placement 

in data centers, network virtualization, and multi-path network routing. We present a resource provisioning framework that 

organizes the heterogeneous sensing, computing, and communication capabilities of static and mobile devices in the vicinity in 

order to form an elastic resource pool – a heterogeneous mobile computing grid. This local computing grid can be harnessed to 



Analysing Optimized Cloud in Resource Provisioning using Firefly Algorithm  
(IJSTE/ Volume 2 / Issue 10 / 033) 

 

 All rights reserved by www.ijste.org 
 

157 

enable innovative data- and compute-intensive mobile applications such as content-based distributed multimedia search and 

sharing 

The reminder of this paper is organized as follows. Section II, describes the Related Works. Section III, describes the 

Proposed work Section IV describes the Experimental analysis Section V summarizes the conclusion. 

II. RELATED WORK 

 Task Allocation In Networked Underwater Vehicles 

Underwater gliders offer a solution for exploring the ocean with much higher resolution in space and time than is possible with 

techniques reliant on ships and moorings. Gliders cannot vary their speed substantially and are less maneuverable as compared to 

PDVs. However, although PDVs are time-efficient means of ocean exploration due to their variable speed, they have a mission 

length limited to a few days due to high energy consumption. There are two distinct advantages of speed and energy efficiency 

offered by PDVs and gliders, respectively. In critical missions, in fact, PDVs may act as primarily responders, whereas gliders 

may act as sentinels. As a team the AUVs need to perform various tasks and measure different quantities for which they are 

fitted with a variety of sensors. Space, weight, energy consumption, and other design constraints of AUVs limit the number of 

sensors a single AUV can carry. Hence, in order to take full advantage of the different design characteristics of PDVs and 

gliders, fitted with a variety of sensors, we envisage the use of a heterogeneous team involving both types of vehicles.             

Underwater Acoustic Sensor Networks (UW-ASNs) consist of stationary or mobile nodes such as Autonomous Underwater 

Vehicles (AUVs), which may be classified as propeller driven vehicles and gliders that are equipped with a variety of sensors for 

performing collaborative monitoring tasks. The missions entrusted to the AUVs in this work are critical to human life    and 

property, are bound by severe time and energy constraints, and involve a high degree of inter-vehicular communication. In this 

work, a task allocation framework for networked AUVs that participate as a team to accomplish critical missions is developed. 

The team formed as a result of this task allocation framework is the subset of all deployed AUVs that is best suited to accomplish 

the mission while adhering to the mission constraints. 

Research specific to this area has been limited, hence a task allocation framework for networked AUVs to accomplish critical 

missions is proposed.  A collector AUV, selected from the deployed set, collects the information from all the other deployed 

AUVs and solves the optimization problem to select the best possible team for the mission. Once an AUV receives the mission 

details from the MOS, it starts a hold-off timer, after the end of which it will broadcast a message to inform all the other AUVs 

deployed in the region of its role as collector. The concept of neighbor is de fined statistically. If an AUV receives85% of the 

packets from another AUV, the latter is assumed to be its one-hop neighbor. The collector election is implemented by the 

geocasting mechanism. The collector once elected starts collecting information required to solve the optimization problem by 

geocasting Collector Info Pkt to all the AUVs present in the geocasting region. Geocasting in wireless sensor and adhoc 

networks is the delivery of a message from a source to all the nodes in a geographical region. Dissemination of query inside the 

geographical region is defined by the sender. They had made it in a team format but it is not feasible to accomplish. 

 Minimum Spanning Tree Algorithm In Multi Robots 

We report a local minimum spanning tree (LMST)-based consensus control of multi-robot systems. Instead of using a potential 

function-based approach, we propose a safety region concept for distributed collision-free control system design. The safety 

region design also takes a consideration of the kinematics and dynamics constraints, namely, kino-dynamic constraints of each 

robot. The network topology control among multiple robots is constructed by an LMST algorithm. The LMST-based topology 

control not only preserves the connectivity of multi-robot systems but also improves the energy consumption and network 

communication quality. 

Simulation results are presented to validate the proposed control system design in recent years, there are a significant growth 

of research in the area of cooperative control of the multi-robot systems; see for a recent survey. Most work of cooperative 

control of multi-robot systems consider either a kinematic or a dynamic robot model with no constraint on the robot’s velocity 

and acceleration bounds. In this paper, we consider a safety-preserved velocity consensus control of multi-robot systems with 

Kino dynamic constraints. Under the velocity consensus control, each robot achieves a same velocity by communicating and 

exchange information only with its neighboring robots. 

The kino-dynamic constraints here refer to both kinematic, such as obstacle avoidance, and dynamic constraints, such as 

velocity and acceleration limits. We consider that each robot has its own physical capability, such as velocity and acceleration 

bounds. For ground robots and vehicles, for example, the maximum acceleration and deceleration. Depend on the interaction 

between the wheels and the ground. Moreover, instead of using flooding communication among all robots, the proposed control 

algorithm is based on a construction of a local minimum spanning tree (LMST) network topology. 

The LMST-based network structure preserves the connectivity of the information graph and improves the energy efficiency 

and communication quality. For networked cooperative control, connectivity of the associated information graphs is one of the 

fundamental requirements to guarantee the convergence of the control systems. Several connectivity-preserved control 

algorithms have been proposed for cooperative control. In, proximity graphs are used and analyzed as the information network 

among mobile agents for a consensus algorithm. From communication efficiency and energy consumption viewpoint, a flooding 
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broadcasting scheme is not ideal. Communication power usage is proportional to broadcasting range and using the maximal 

transmission power at all times is not cost-effective and energy efficient. Frequent broadcasting will also interfere and reduce the 

network and communication capacity and efficiency. Topology control algorithms have recently been proposed to maintain 

network connectivity while reducing energy consumption and improving network efficiency and capacity.  

The key idea of topology control is to collaboratively determine the transmission power among network nodes and form a 

proper neighborhood relation. The work in this paper are inspired from recent development in several areas, such as robotic 

motion planning in dynamic environments, safety control of automated vehicles, and topology control in sensor networks. The 

contributions of this paper are threefold. First, we take a different approach to design a collision-free control system for multi-

robot systems. We consider to design a safety region associated with each robot. The safety region of a robot is a high-

dimensional profile that depends on the relative position and velocity of the robot and its neighbors. Comparing with other 

collision-free designs, such as the potential function approach, the safety region design incorporates robot’s kino-dynamic 

constraints and is scalableThe approach is however centralized and thuscannot directly be utilized for distributed control of 

multi-robotsystems in a dynamic environment. 

 Team Formation And Streening Algorithm 

 In order to take measurements in space and time from the under sampled vast ocean, it is necessary to employ multiple 

autonomous underwater vehicles, such as gliders, that communicate and coordinate with each other. These vehicles need to form 

a team in a specific formation, steer through the 3D region of interest, and take application-dependent measurements such as 

temperature and salinity. In this article, team formation and steering algorithms relying on underwater acoustic communications 

are proposed in order to enable glider swarming that is robust against ocean currents and acoustic channel impairments (e.g., 

high propagation and transmission delay, and low communication reliability).     

Performance of the  algorithms is evaluated and compared against existing solutions, which do not rely on underwater 

communications, using different ocean current models. In the recent years, underwater acoustic sensor networks (UWASNs) 

have been deployed to study dynamic oceanographic phenomena such as variations of salinity and temperature, fish migration, 

and phytoplankton growth for environmental and disaster monitoring (e.g., climate change, tsunami and seaquakes, pollution). In 

order to enable these applications, it is necessary to take measurements in space and time from the under sampled vast ocean in 

such a way as to monitor the variations of these phenomena. For example, coral reef spatiotemporal variations are studied in to 

assess the ability of coral reefs to cope with accelerating human impacts. 

Current solutions for ocean sampling rely on existing integrated autonomous underwater vehicles (AUVs) that communicate 

and coordinate with each other and that swarm as a team. Moreover, as long-time measurement is generally needed to collect and 

derive the spatio-temporal distribution of the data, it is necessary that these AUVs operate over prolonged time periods. Hence, 

in this article we focus on underwater gliders – a class of energy-efficient propeller-less AUVs. These vehicles can operate over 

months as they use battery-powered hydraulic pumps to change buoyancy, which power their forward gliding along a saw tooth 

trajectory. In order to efficiently take the measurements, it is necessary that these vehicles communicate and coordinate with 

each other to form a team in a specific formation and steer through the 3D region of interest. Specifically, given the number of 

gliders to form the team and the formation geometry, which depend on the monitoring application, the gliders need to decide and 

reach their positions in the specified formation; then, once the backs formation has been formed, they need to move through the 

region along a predefined trajectory while maintaining the formation. In this article, we focus on providing robust yet practical 

solutions to these two sub-problems by proposing the use of underwater acoustic communications to facilitate the coordination of 

the gliders. In this work, robustness refers to the ability of the AUVs to maintain the specified formation in the presence of ocean 

currents and communication errors. Ocean observing infrastructure, which is comprised of static platforms such as subsurface 

moorings, ocean-bottom sensors, surfacemoorings, and mobile platforms. Static platforms will connect to the onshore sensing 

and high-performance computing resources through high-speed undersea cables, while mobile platforms will connect through 

satellite and terrestrial links from the ocean surface.It do not performwell when the number of agents is small, as is the case with 

expensive AUVs. 

 Directed Acyclic Graph (DAG) 

Tasks denoted by nodes in graph. Directed edges indicate the information flow from one task to another. Nodes on the same 

level of the workflow are executed in parallel where nodes in consecutive levels are executed sequentially. each stage is to be 

considered as blocking the execution of tasks in successive levels can occur only when the tasks in the previous stage are 

completed.in this the allocations are done to only one resources. It takes more energy and more cost. 
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III. PROPOSED WORK 

 Architecture 

 
Fig. 1: 

 Firefly Algoritm 

The fireflies’ algorithm is a meta heuristic algorithm. The primary purpose is to act as a signal system to attract other fireflies.All 

fireflies are unisexual, so that any individual firefly will be attracted to all other fireflies. Attractiveness is proportional to their 

brightness, and for any two fireflies, the less bright one will be attracted by (and thus move towards) the brighter one; however, 

the intensity (apparent brightness) decrease as their mutual distance increases .If there are no fireflies brighter than a given 

firefly, it will move randomly.The brightness should be associated with the objective function. 

The firefly algorithm is used for resource provisioning. Presented a resource-provisioning engine that allocates computational 

tasks between the Cloud and the local resources based on the objective of minimization of execution time or the price of the 

executing the application.The primarypurpose firefly's flash is to act as a signal system to attract other fireflies.This is used to 

enable service for client requests. The current robotic cloud solutions also enable sharing of outcomes, trajectories, and dynamic 

control policies.  It provides resources on demand, thereby eliminating the need for users to plan far ahead for Cloud service 

provisioning. Also, the users pay only for the computing resources they use and free the machines as well as storage space when 

they are no longer needed. 

Allocating tasks in a Firefly to different resources in the framework so to minimize the execution time is similar to the 

problem of partitioning a Firefly and allocating each partition to a unique resource such that the objective of minimizing 

execution time is achieved. The system presents Allocating tasks in a Firefly to different resources in the framework so to 

minimize the execution time is similar to the problem of partitioning a Firefly and allocating each partition to a unique resource 

such that the objective of minimizing execution time is achieved. As a result, the application is able to meet budget requirements 

at the cost of increase in execution time. 

 DES 

The Data Encryption Standard (DES)  was once a predominant symmentric-key algorithm for the encryption of electronic data. It 

was highly influential in the advancement of modern cryptography in the academic world.The Data Encryption Standard  is a 

symmetric-key block cipher published by the National Institute of Standards and Technology (NIST).DES is an implementation 

of a Feistel Cipher. It uses 16 round Feistel structure. 

The block size is 64-bit. Though, key length is 64-bit, DES has an effective key length of 56 bits, since 8 of the 64 bits of the 

key are not used by the encryption algorithm (function as check bits only).The initial and final permutations are straight 

Permutation boxes (P-boxes) that are inverses of each other. They have no cryptography significance in DES. The heart of this 

cipher is the DES function, f. The DES function applies a 48-bit key to the rightmost 32 bits to produce a 32-bit output. The 

round-key generator creates sixteen 48-bit keys out of a 56-bit cipher key .The logic for Parity drop, shifting, and Compression 

P-box is given in the DES descriptionFor any cipher, the most basic method of attack is a brute forcetryingevery possible key in 

turn.  

The length of key determines the number of possible keys, and hence the feasibility of this approach. For DES, questions were 

raised about the adequacy of its key size early on, even before it was adopted as a standard, and it was the small key size, rather 
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than theoretical cryptanalysis, which dictated a need for a replacement algorithm. As a result of discussions involving external 

consultants including the NSA, the key size was reduced from 128 bits to 56 bits to fit on a single chip. 

 
Fig. 2: 

IV. EXPERIMENTAL ANALYSIS 

The fireflies’ algorithm is a meta heuristic algorithm.The primary purpose is to act as a signal system to attract other fireflies All 

fireflies are unisexual, so that any individual firefly will be attracted to all other fireflies. Attractiveness is proportional to their 

brightness, and for any two fireflies, the less bright one will be attracted by (and thus move towards) the brighter oneThe 

intensity (apparent brightness) decrease as their mutual distance increases .If there are no fireflies brighter than a given firefly, it 

will move randomly. The brightness should be associated with the objective function.The Data Encryption Standard (DES) is a 

symmetric-key block cipher published by the National Institute of Standards and Technology (NIST).DES is an implementation 

of a Feistel Cipher. It uses 16 round Feistel structure. The block size is 64-bit. Though, key length is 64-bit, DES has an effective 

key length of 56 bits, since 8 of the 64 bits of the key are not used by the encryption algorithm (function as check bits only).  

V. CONCLUSION 

Heterogeneous sensing, computing, communication, and storage capabilities of mobile and fixed devices in the field as well as in 

remote clouds to form a loosely coupled mobile/fixed cloud.It  focus to achieve fireflies algorithm.To improve high accuracy and 

high resolution The fireflies algorithm focus on achieving the battery power .By using the DES we are protecting the data’s .We 

presented a resource-provisioning engine that allocates computational tasks between the Cloud and the local resources based on 

the objective of minimization of execution time or the price of the executing the application. 
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