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Abstract
Large scale distributed system provides an attractive scalable 
infrastructure for network applications. In such environment there 
exist large sets of heterogeneous and geographically distributed 
resources. These resources can be aggregated as a virtual computing 
platform for executing large-scale scientific applications. Among 
numerous optional resources, selecting appropriate resources for 
applications is challenging and affected by many factors. The 
loosely coupled nature of large-scale distributed environment makes 
data access unpredictable and instability. Slow allocation process 
may offset the benefit obtained by running a job on a fast node. 
Besides, the operation condition of a resource provider changes 
rapidly. The status of job execution and computing capability of 
a resource provider need to be considered dynamically. In this 
paper, we presented decentralized, scalable, and efficient resource 
selection techniques based on accessibility. Our techniques rely 
only on local, historic observations, so it is possible to keep 
network overhead tolerable. We showed our estimation techniques 
are sufficiently accurate to provide a meaningful rank order of 
nodes based on their accessibility.
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I. Inroduction
The term Distributed Data Processing was firstly used to describe 
distribution of multiple computers throughout an organization in 
contrast to a centralized system. Centralized Data Processing- 
support is provided by one cluster of computers, generally large 
computers, located in a central data processing facility. 1970’s 
-organizations implemented centralized systems, with a mainframe 
computer doing all the processing at a central location for the 
whole company Centralized Data - Most data is stored accessible 
and controlled at a central facility. Centralized Control-Control 
of data, applications, processes and infrastructure maintained 
centrally. Centralized Support-Technical support and development 
staff located in a central facility. 
The Distributed Systems is the opposite to the centralized 
system.

computers installed at different sites • 
Each of them performing independent data processing • 
Each computer is specialized to perform a range of activities • 
(marketing, promotion….)

A. Advantage of DDP
Dramatically reduced hardware costs• 
Increased desktop power• 
Improved user interfaces• 
Ability to share data across multiple servers• 

B. Reasons for DDP
On large centralized systems, development can take years• 
On small distributed systems, development can be component-• 

based and very fast
Centralized system result is contention among users and • 
processes
Distributed systems provide dedicated resources• 

Data availability has been widely studied over the past few years 
as a key metric for storage systems [2–4]. However, availability 
is primarily used as a server-side metric that ignores client-side 
accessibility of data. While availability implies that at least one 
instance of the data is present in the system at any given time, 
it does not imply that the data is always accessible from any 
part of the system. For example, while a file may be available 
with 5 nines (i.e. 99.999% availability) in the system, real access 
from different parts of the system can fail due to reasons such 
as miss configuration, intolerably slow connections, and other 
networking problems. Similarly, the availability metric is silent 
about the efficiency of access from different parts of the network. 
For example, even if a file is available to two different clients, one 
may have a much worse connection to the file server, resulting in 
much greater download time compared to the other. Therefore, 
in the context of data-intensive applications, it is important to 
consider the metric of data accessibility: how efficiently a node 
can access a given data object in the system.
The challenge we address is the characterization of accessibility 
from individual client nodes in large distributed systems. This 
is complicated by the dynamics of wide-area networks which 
rule out static a-priori measurement, and the cost of on-demand 
information gathering, which rules out active probing. Additionally, 
relying on global knowledge obstructs scalability, so any practical 
approach must rely on local information. To achieve accessibility-
aware resource selection, we exploit local, historical data access 
observations. This has several benefits. First, it is fully scalable 
as it does not require global knowledge of the system. Second, it 
is inexpensive as we employ observations of the node itself and 
its directly connected neighbors (i.e. one-hop away). Third, past 
observations are helpful to characterize the access behavior of the 
node. For example, a node with a thin access link is likely to show 
slow access most of the time. Last, by exploiting relevant access 
information from the neighbors, it is possible to obviate the need 
for explicit probing (e.g. to determine network performance to the 
server), thus minimizing system and network overhead.

II. Related Work
Modern, large-scale data sharing is typically characterized by 
the large volumes of data involved, and the heterogeneity of data 
sources accessed [3]. For example, in order to answer complex 
biological questions, biologists have to access and analyze 
large quantities of biological data which are stored over widely 
distributed repositories. These repositories, each making its own 
decision about data storage and retrieval, are highly autonomous 
and heterogeneous. For instance, they may describe the same 
data objects using different representations, e.g., protein sequence 
used in SWISS-PROT, and structure in the Protein Data Bank 
(PDB).
To share data under such circumstances, one possible approach 
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is data replication. That is, data to be shared are first replicated 
to local repositories or a central repository before any processing 
(e.g., data mapping, transformation). Though simple, such an 
approach suffers from apparent limitations like unnecessary 
bandwidth cost and high maintenance cost. Moreover, sometimes 
it may not be feasible due to privacy reasons. Data integration, 
on the other hand, avoids above limitations with data replication, 
by allowing the flexible and managed federation, exploration, 
and processing of data from distributed sources [9]. Over the last 
decade, much effort has been put into data integration from various 
communities. However, till today, it is still a great challenge to 
support data sharing in a large scale.

III. Proposed System
Our system model consists of a network of compute nodes that • 
provide computational resources for executing application 
jobs, and data nodes that store data objects required for 
computation.
Actually the data objects can be files, database records, or • 
any other data representations.
The system provides built-in functions for object store and • 
retrieval so that objects can be disseminated and accessed by 
any node across the system. Each node in the network can 
be a compute node, data node, or both.
Since scalability is one of our key requirements, we do • 
not assume any centralized entities holding system-wide 
information.
For this reason, any node in the system can submit a job in • 
our system model
A job is defined as a unit of work which performs computation • 
on an object
To allocate a job, a submission node, called an initiator, selects • 
a compute node from a set of candidates.
The use of a resource discovery algorithm to determine the set • 
of candidate nodes, though it may not consider data locality 
in its choice.
Once the initiator selects a node, the job is transferred to the • 
selected node, called a worker.
The worker then downloads the data object required for the • 
job from the network and performs the computation.
When the job execution is finished, the worker returns the • 
result to the initiator

Resource Allocation

Fig. 1: Accessibility-Based Resource Selection

The resource selection process in our system model once the • 
initiator has a set of candidate nodes to choose from.
To select one of the given candidates, the initiator first queries • 
the candidates for relevant information that can be used for job 
allocation, since there is no entity with global information.
Fig. 1(a) shows that the candidates offer the relevant • 
information 
Fig. 1(b) shows that  the initiator allocates the job to the • 
selected worker 

Fig. 1(c) To incorporate the impact of data access on the • 
performance of job execution
Our goal is to select the best candidate node in terms of • 
accessibility to a data node (server) holding object Oi.
Due to the decentralized nature of our system, we would • 
like to make this selection without assuming any global 
knowledge.
To achieve this goal, we use an accessibility based ranking • 
function to order the different candidate nodes.
Our goal is to maximize the efficiency of data access from • 
the selected worker node.
The expected data download time as the metric to quantify • 
accessibility is

 c  A set of candidates
 ji  Jobs   i=1, 2,---- n
 Oi  Accessing Objects i=1, 2,---n
Each candidate node cm returns its accessibility cm (Ji) in terms 
of the estimated download time for the object Oi, and the initiator 
then selects the node with the smallest accessibility value.
Note that since we are assuming lack of any global knowledge, 
these estimates are based on the local information available to the 
individual candidate nodes. Therefore, sometimes the candidate 
cannot provide any meaningful estimate of its accessibility to the 
required data object.
In this case, the candidate simply returns a value of ∞, indicating 
the lack of any information.
If all candidates return ∞, one of the candidates is randomly selected. 
Formally, the selection heuristic Hs is defined as follows:

IV. Experimental Result
A node’s accessibility to a data object will depend on two main 
factors: the location of the data object with respect to the node, 
and the node’s network characteristics, such as its connectivity, 
bandwidth, and other networking capabilities.
We conducted experiments on Planet Lab [8] with 133 hosts over 
three weeks. In these experiments, 18 2MB data objects were 
randomly distributed over the nodes, and over 14,000 download 
operations were carried out to form a detailed trace of data 
download times. To measure inter-node latencies, an ICMP ping 
test was repeated nine times over the 3-week period, and the 
minimal latency was selected to represent the latency for each 
pair
The first result is the correlation of latency and download speed 
(defined as the ratio of downloaded data size and download time) 
between node pairs. Fig. 2(a) plots the relationship between RTT 
and download speed. We find a negative correlation (r = ¡0:56) 
between them, indicating that smaller latency between client 
and server would lead to better performance in downloading. 
Thus, latency can be a useful factor when estimating accessibility 
between node pairs.
In addition, we discovered a correlation between the download 
speed of a node for a given object and the past average download 
speed of the node, as shown in fig. 2(b) (r = 0:6). The intuition behind 
this correlation is that past download behavior may be helpful to 
characterize the node in terms of its network characteristics such 
as its connectivity and bandwidth.
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Fig. 2: Correlations of Access Parameters

IV. Conclusion
Large-scale data sharing is nontrivial due to the large-scale, 
autonomous, and heterogeneous nature of data sources. This project 
represents our initial effort on this problem. The main goal of our 
project is to identify requirements, system architectures, and key 
technology barriers to establish an ICT infrastructure to support 
large-scale data resource sharing between research institutions. 
To achieve this goal, in the report, we first investigate a few main 
issues which are important for large-scale data sharing, such as 
interoperability, extensibility, and scalability, and meanwhile, 
highlight the necessity for possible synergies among several 
technologies like Grid, Peer-to-Peer (P2P), and data integration 
technologies. In this paper, we presented decentralized, scalable, 
and efficient resource selection techniques based on accessibility. 
Our techniques rely only on local, historic observations, so it 
is possible to keep network overhead tolerable. We showed 
our estimation techniques are sufficiently accurate to provide a 
meaningful rank order of nodes based on their accessibility
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