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Abstract: This work presents an initiative data prefetching scheme on the storage servers in
distributed ﬁle systems for cloud computing. In this prefetching technique, the client machines are
not substantially involved in the process of data prefetching, but the storage servers can directly
prefetch the data after analyzing the history of disk I/O access events, and then send the prefetched
data to the relevant client machines proactively. To put this technique to work, the information
about client nodes is piggybacked onto the real client I/O requests, and then forwarded to the
relevant storage server. Next, a prediction algorithm has been proposed to forecast future block
access operations for directing what data should be fetched on storage servers in advance. Finally,
the prefetched data can be pushed to the relevant client machine from the storage server. Through
a series of evaluation experiments we have obtained the result that initiative prefetching technique
can beneﬁt distributed ﬁle systems for cloud environments to achieve better I/O performance. In
particular, conﬁguration - limited client machines in the cloud are not responsible for predicting I/O
\
access operations.
Keywords: Mobile Cloud Computing, Distributed File Systems, Time Series, Server-side Prediction,
Initiative Data Prefetching.
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INTRODUCTION
The assimilation of distributed computing for search engines, multimedia websites, and dataintensive applications has brought about the generation of data at unprecedented speed [1]. In
general, the ﬁle system deployed in a distributed computing environment is called a distributed
ﬁle system, which is always used to be a backend storage system to provide I/O services for
various sorts of data intensive applications in cloud computing environments. In fact, the
distributed ﬁle system employs multiple distributed I/O devices by striping ﬁle data across the
I/O nodes, and uses high aggregate bandwidth to meet the growing I/O requirements of
distributed and parallel scientiﬁc applications [2], [3], [4], [5]. However, because distributed ﬁle
systems scale both numerically and geographically, the network delay is becoming the dominant
factor in remote ﬁle system access [6], [7]. With regard to this issue, numerous data prefetching
mechanisms have been proposed to hide the latency in distributed ﬁle systems caused by
network communication and disk operations. In these conventional prefetching mechanisms, the
client ﬁle system (which is a part of the ﬁle system and runs on the client machine) is supposed
to predict future access by analyzing the history of occurred I/O access without any application
intervention. After that, the client ﬁle system may send relevant I/O requests to storage servers
for reading the relevant data in advance [8], [5], [7]. Consequently, the applications that have
intensive read workloads can automatically yield not only better use of available bandwidth, but
also less ﬁle operations via batched I/O requests through prefetching [9], [10]. On the other hand,
mobile devices generally have limited processing power, battery life and storage, but cloud
computing offers an illusion of inﬁnite computing resources. For combining the mobile devices
and cloud computing to create a new infrastructure, the mobile cloud computing research ﬁeld
emerged[11][12]. Furthermore, considering only disk I/O events can reveal the disk tracks that
can offer critical information to perform I/O optimization tactics[13],certain prefetching
techniques have been proposed in succession to read the data on the disk in advance after
analyzing disk I/O traces [14], [15]. But, this kind of prefetching only works for local ﬁle systems,
and the prefetched data is cached on the local machine to fulﬁll the application’s I/O requests
passively. In brief, although block access history reveals the behaviour of disk tracks, there are
no prefetching schemes on storage servers in a distributed ﬁle system for yielding better system
performance. And the reason for this situation is because of the difﬁculties in modelling the block
access history to generate block access patterns and deciding the destination client machine for
driving the prefetched data from storage servers.
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Existing System



Non-prefetching scheme (Non-prefetch), which means that no prefetching scheme is
enabled in the distributed file system.



Readahead prefetching scheme (Readahead), which may prefetch the data in next
neighbour blocks on the storage servers, and it can adjust the amount of the prefetched data
based on the amount of data already requested by the application.



Signature-based prefetching scheme (IOSig+), which is a typical data prefetching scheme on
the client file systems by analyzing applications’ access patterns, and the source code is also
available [4].

II.


Proposed System
Proposed System: (Initiative Data Prefetching)

We have proposed a system which intends to propose a novel prefetching scheme for distributed
file systems in cloud computing environments to yield better I/O performance.
This proposed system makes two contributions:
1) Chaotic time series prediction and linear regression prediction to forecast disk I/O access.
We have modeled the disk I/O access operations, and classified them into two kinds of access
patterns, i.e. the random access pattern and the sequential access pattern.
2) Initiative data prefetching on storage servers.
The scheme of initiative data prefetching is a novel idea presented in this work, and scheme is
demonstrated in Figure while it handles read requests (the assumed synopsis of a read operation
is read(int fildes, size t size, off t off)). In the figure, the storage server can predict the future read
operation by analyzing the history of disk I/Os, so that it can directly issue a physical read request
to fetch data in advance. The most attractive idea in the figure is that the prefetched data will be
forwarded to the relevant client file system proactively, but the client file system is not involved
in both prediction and prefetching procedures. Finally, the client file system can respond to the
hit read request sent by the application with the buffered data. As a result, the read latency on
the application side can be reduced significantly. Furthermore, the client machine, which might

Available Online at www.ijpret.com

1678

Research Article
Impact Factor: 4.226
Sonal D. Jirapure, IJPRET, 2016; Volume 4(9): 1676-1683

ISSN: 2319-507X
IJPRET

have limited computing power and energy supply, can focus on its own work rather than
predicting related tasks.

Figure.1 Initiative Prefetching Scheme
The first read request is fulfilled as a normal case in the distributed file system, so that the
application on the client machine can perform computing tasks after receiving the required data.
At the same time, the storage server is able to predict the future I/O access by analyzing the
history of disk I/O access, therefore, it issues a physical read request to fetch the data (that will
be accessed by the predicted read I/O access) in advance. At last, the prefetched data will be
pushed to relevant client file systems proactively. While the prediction of I/O access made a hit,
the buffered data on the client file systems can be responded to the application directly, that is
why the read latency can be reduced.
A. Implementation
Our proposed application is a prototype of distributed file system. Components are
Client file system:
Client file system is responsible for collecting the information about the client file system and
applications, as well as piggybacking it onto real I/O requests.
Storage Server:
It handles file management and provides the actual file I/O service for client file systems and
performs initiative prefetching. It records the block access events with the piggybacked
information sent by the client file systems.
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The main steps of the work are as follows:
1. User Registration
2. File Upload by User on server in distributed environment.
3. Display time taken for uploading file on server.
4. Display file uploaded on server.
5. Display the way file is uploaded, whether it is on single server or multi server.
6. Display values from database of registered users and files uploaded on the server.
7. Display the files to be downloaded according to request of user.
8. File Download.

Fig.2 Working Flow of Application
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This application and the prefetching mechanism is mainly designed for cloud having resource
limited client machines and many Online Transaction Processing applications.
Firstly new user has to register himself. Then he can login into the application with his registered
username and password.
After the login user can see a window where he can upload the file he wants to be uploaded. As
we are having distributed environment, storage server will store the file on single server or multiserver by knowing the type and size of file itself. Since the prefetching application can predict
and prefetch i/o access history of user, the server acts like metadata server. It receives first read
request i.e to upload the file and stores the information about itself which can be used at the
time of prefetching the file. This method is nothing but the piggybacking of the information with
read request. Piggybacking method used in application reduce read latency on application side
and user can easily work with related tasks.
Next Step is user can see the downloaded files which are uploaded. In such a way that whether
file is uploaded on a single server or on multi-servers. This information about the files in
distributed environment get displayed.
When User wants to download the file stored in distributed environment, again a request sent
to the server. Here the initiative prefetching mechanism is applied which works according to the
initiative prefetching algorithm. In this mechanism, storage server which has been considered as
metadata server acts as low level file system now. After receiving the read request from user,
storage server analyzes the i/o access history of user and prefetches the data which can be
accessed in near future according to history. This reduces the latency and user can access the
data easily in OLTP and resource limited client machines.
This prefetched data is displayed on the user side so that the required file can be made available
to the user for downloading. Hence user can download the file in distributed environment easily
and can work effectively even in heavy work load.
Apart from this, application allows a user to see the time taken by a file to upload and download.
Also the registered users and files uploaded can also be displayed on the request of user.
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CONCLUSION
We have proposed, an initiative data prefetching approach in which the storage servers are
capable of predicting future disk I/O access to guide fetching data in advance after analyzing the
existing logs, and then they proactively push the prefetched data to relevant client file systems
for satisfying future applications’ requests. For the purpose of effectively modelling disk I/O
access patterns and accurately forwarding the prefetched data, the information about client file
systems is piggybacked onto relevant I/O requests, then transferred from client nodes to
corresponding storage server nodes. Therefore, the client file systems running on the client
nodes neither log I/O events nor conduct I/O access prediction; consequently, the thin client
nodes can focus on performing necessary tasks with limited computing capacity and energy
endurance.
In this way the Initiative Prefetching Mechanism based application works effectively for the users
working with heavy work load and data on cloud.
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