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Abstract—The transformation of passive web pages into active environment through the continuous
queries by providing the queries which have time varying dynamic query result useful for making
online decision. Different users having diverse interest desire to obtain the value of some aggregation
function over distributed data item, for example, to find the value of portfolio for The client. In these
The client specifies a coherency requirement as part of query and for these queries low cost and
scalable technique network of data aggregators. The entire node cannot individually determine by
itself its inclusion in the query result for these different algorithmic challenges are presented like
aggregators and selection queries. Each data item serve for set of data aggregators. Disseminating a
client query into sub queries and then executing this sub queries on chosen data aggregator are
involved in this technique. A query cost model, we build which can be used to estimate the number
of refresh message which is required to satisfy client specified incoherence bound.
Keywords—Algorithms, continuous queries, distributed query processing, data dissemination,
coherency, and performance
I.

INTRODUCTION

Dynamic data denotes information that is asynchronously changed as further updates to the
information become available, in that there is no constant flow of information. Rather, updates may
come at any time, with periods of inactivity in between. The current version of the wiring schematic
is considered "dynamic" (changeable and changing).The "dynamic" updated data in both cases. Stock
data values from possibly different sources are required to be aggregated to be aggregated to satisfy
client's requirement. While certain conditions are on hold the client is interested in notifications of
the aggregated queries that are long running queries as data is continuously changing. Thus number
of refreshes of queries.
In these continuous query applications, The client probably tolerate some inaccuracy in the results.
The exact value might be The client will not get as per their specified accuracy requirement. For
instance, an auction maker may be happy with an accuracy of $2000 as per the deal. How technology
has influenced The Stock Market Technology has had a massive impact on our lives and is generally
regarded to have improved our social lives, businesses, governments and education. Unless you are a
broker or an investor not much thought is given as to the impact technology has had on the
productivity of The Stock Market.
Data incoherency: Data accuracy can be specified in terms of incoherency of a data item, defined as
the absolute difference in value of the data item at the data source and the value known to a client of
the data. Let vi(t) denote the value of the ith data item at the data source at time t and let the value the
data item known to the client be ui(t). Then the data incoherency at the client is given by |vi(t)-ui(t)|.
For a data item which needs to be refreshed at an incoherency bound C a data refresh message is sent
to the client as soon as data incoherency exceeds C, i.e., |vi(t)-ui(t)|>C .
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Network of data aggregators: Data aggregation is the compiling of information from databases
with intent to prepare combined datasets for data processing. Data refresh from data sources to
clients can be done using push or pull based mechanisms. In a push based mechanism data sources
send update messages to clients on their own whereas in pull based mechanism data sources send
messages to the client only when the client makes a request. Push based mechanism applicable for
the data transfer between data sources and clients. For the scalable handling of push based data
dissemination, network of data aggregators are proposed. In such network of data aggregators, data
refreshes occur from data sources to the clients through one or more data aggregators.
In this paper we assume that each data aggregator maintains its configured incoherency bounds for
various data items. From a data dissemination capability point of view, each data aggregator (DA) is
characterized by a set of (di, ci) pairs, where di is a data item which DA can disseminate at an
incoherency bound ci. The configured incoherency bound of a data item at a data aggregator can be
maintained using any of following methods: (a) The data source refreshes the data value of the DA
whenever DA’s incoherency bound is about to get violated. This method has scalability problem. (b)
Data aggregator(s) with tighter incoherency bound help the DA to maintain its incoherency bound in
a scalable manner.
Example 1: In network of data aggregators managing data items d1-d4, various aggregators can be
characterized asA1: {(d1, 0.5), (d3, 0.2)}
A2: {(d1, 1.0),(d2, 0.1),(d4, 0.2)}
Aggregator A1 can serve values of d1 with an incoherency bound greater than or equal to 0.5 whereas
A2 can disseminate the same data item at a looser incoherency bound of 1.0 or more. In such a
network of aggregators of multiple data items all the nodes can be considered as peers since a node
A1 can help another node Ak to maintain incoherency bound of the data item d1 but the node Ai gets
values of another data item d2 from Ak.
1.1 Execution of Aggregation Queries
 In this paper we present network of data aggregators for executing continuous multi-data
aggregation queries, So as. to minimize the number of refreshes from data aggregator to
client. Our main aim is dividing the queries into sub-queries to obtain the optimum result
with the minimum number of refreshes.
 Our method of dividing query into sub-queries and executing them at individual DAs require
least hand one third of the number of refreshes required in existing schemes .
 More dynamic data items should be part of sub query having large number of data items in
order to reduce number of refreshes.
In this paper we have proposed a method to answer the client query using a given network of data
aggregators ;if client queries are fixed ,one can use the client queries to optimally construct a
network of data aggregators as in[5,7].Our intention of minimizing the number of message between
aggregators and client compliments the work of[5,7],and so these both can be used together to
minimize the total number of message between data source and client.
1.2 Paper layout
The cost model for data dissemination is developed in Section 2.In Section 3, we are developing the
model for the parsing aggregation queries which will get answer based on the Incoherency bound. It
uses the Incoherency bound model and a measure for capturing the relationship between data
dynamics. Optimal query planning for parsing queries is presented in Section 4.Result of
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performance evaluations algorithm described in Section 4 are presented in Section 5. Section 6
discusses optimal query planning for max queries. Most conclusions drawn for this class of queries is
similar to that for parsing queries. Related work is presented in Section 7. Discussion about various
aspects of our work, conclusions and future work are presented in Section 8.Table 1 gives summary
of various symbols used in the paper and their descriptions.
II.

DATA DISSEMINATION COST MODEL

In this section we present the model to estimate the minimum numbers of refreshes required to
disseminate a data item while maintaining a certain data item while maintaining a certain
incoherency bound.
2.1 Incoherency Bound Model
Consider a data item which needs to be disseminated at an incoherency bound C, i.e., new value of
the data item will be pushed if the value deviates by more than C from the last pushed value. The
number of dissemination message will be proportional to the probability of |v(t)- u(t)| greater than C
for data value v(t) at the source/aggregator and u(t) at the client, at time t. A Data item can be
modeled as a discrete time random process[10] where each step is correlated within its previous step
in push based dissemination, a data source can follow one of the following schemes.
a) Data source pushes the data value whenever it differs from the last pushed value by an
amount more than C.
b) Client estimates data value based on server specified parameters [12, 16]. The source pushes
the new data value whenever it differs from the client estimated value by an amount more
than C.
In both these cases, value at the source can be modeled as a random process with average as the
value known at the client. In case (b), the client and the server estimates the data value as the mean
of the modeled random process where in case (a) deviation from the last pushed value can be
modeled as zero mean process. Using Chebyshev’s inequality [10]:
P (|v (t)-u (t)|>C)

1/C2

(4)

The number of data refresh message is inversely proportional to the square of the incoherency bound.

Fig 1: Number of purchases VS incoherence Bounds
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III.

AGREGGATION AND QUERY PLANNING

A query plan is an ordered set of steps used to access or modify information in a SQL relational
database management system. This is a specific case of the relational model concept of access plans.
Since Oracle is declarative, there are typically a large number of alternative ways to execute a given
query, with widely varying performance. When a query is submitted to the database, the query
optimizer evaluates some of the different, correct possible plans for executing the query and returns
what it considers the best alternative. Thus to get a query plan we need to perform following tasks.
1. Determining sub queries: For the client query get sub queries for each data aggregator.
2. Dividing incoherency bound: Divide the query incoherency bound among sub queries to get
the value of sub query.
Optimization Objective: Number of refresh messages is minimized. For a sub query the estimated
number of refresh messages is given by the ratio of sum diff of the sub query and the incoherency
bound assigned to it and the proportionality factor k. Thus the total no of refresh messages is
estimated as the summation of the ratio of the sub query of a given query and in coherency bound
associated to it.
Constraint 1: qk is executable at ak: Each DA has the data items required to execute the sub query
allocated to it, i.e., for each data item dq k is required for the sub query.
Constraint 2: Query incoherency bound is satisfied: Query incoherency should be less than or equal
to the query incoherency bound. Thus, for additive aggregation queries, value of the client query is
the sum of sub query values. As different sub queries are disseminated by different data aggregators,
we need to ensure that sum of sub query incoherencies is less than or equal to the query incoherency
bound.
Constraint 3: Sub query incoherency bound is satisfied: Data incoherency bounds at ak should be
such that the sub query incoherency bound can be satisfied at that DA. The tightest incoherency
bound, which the data aggregator ak can satisfy for the given sub query qk. For satisfying this
constraint we ensure the following is the outline of our approach for solving this constraint
Optimization problem we prove that determining sub queries while minimizing Zq, as given by is
NPhard. If the set of sub queries is already given, sub query incoherency bounds can be optimally
determined to minimize. As optimally dividing the query into sub queries is NP-hard and there is no
known approximation algorithm, in, we present two heuristics for determining sub queries while
satisfying as many constraints as possible. Then, we present variation of the two heuristics for
ensuring that sub query incoherency bound is satisfied. In particular, to get a solution of the query
planning problem, the heuristics presented in are used for determining sub queries. Then, using the
set of sub queries, the method outlined in is used for dividing incoherency bound.
IV.

EVOLUTION IN PERFORMANCE

For performance evaluation we simulated the data dissemination networks of 25 stock data items
over 25 aggregator nodes such that each aggregator can disseminate combinations of up to 10 data
items with data incoherency bounds chosen uniformly between $0.005 and 0.02. Then we created
500 portfolio queries such that each query has up to 10 randomly (uniformly) selected data items
with weights varying between 2 and 10. These queries were executed with incoherency bounds
between 0.3 and 1.0 (i.e., 0.03-0.1% of the query value). In the first set of experiments, we kept the
data incoherency bounds at the data aggregators very low so that query satisfiability can be ensured.
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Comparison of algorithms: For comparison with our algorithms, presented in the previous section,
we consider various other query plan options. Each query can be executed by disseminating
individual data items or by getting sub-query values from DAs. Set of sub-queries can be selected
using sumdiffbased approaches or any other random selection. Sub-query (or data) incoherency
bound can either be pre-decided or optimally allocated. Various combinations of these dimensions
are covered in the following algorithms:
1. No sub-query, equal data incoherency bound (naïve): In this algorithm, the client query is
executed with each data item being disseminated independent of other data items in the query.
Incoherency bound is divided equally among the data items. This algorithm acts as a baseline
algorithm.
2. No sub-query, optimal incoherency bound : In this algorithm also data items are disseminated
separately but incoherency bound is divided among data items so that total number of refreshes can
be minimized. This algorithm is similar to the one presented in [11]. Here, the incoherency bound is
allocated dynamically.
3. Random sub-query selection (random): In this case, sub queries are generated by randomly
selecting one data aggregators and allocating it the maximal sub-query consisting of query data items
which the aggregator can disseminate. Then the process is repeated for the remaining data items until
the whole query is covered. This algorithm is designed to see how the sub-query selection based on
query sum diff works in comparison random selection of sub-queries.
4. Sub-query selection while minimizing sum diff (min-cost):
This algorithm is described in Section 4
5. Sub-query selection while maximizing gain (max-gain): This algorithm is described in Section
4.3.Figure 5 shows average number of refreshes required for query incoherency bounds of $0.3, $0.5
and $0.8. The naïve algorithm requires more than three times the number of messages compared to
min-cost and max-gain algorithms. For incoherency bound of $0.8 each query requires 1024
messages if it is executed just by optimizing incoherency bound compared to 255 when we select the
query plan using the max-gain algorithm. Further, although the optimization problem is similar to the
covering a set of data items (query) using its sub-sets (sub-queries) for which the greedy min-cost
algorithm is considered to be most efficient [7], we see that max-gain algorithm requires 20-25% less
messages compared to the min-cost approach. Reasons for max-gain algorithm performing better
than other algorithms are explored in the next set of experiments. Although here we presented results
for stock traces (man-made data) similar results were obtained for sensor traces (natural data) as
well.

Figure 2: Performance evaluation of algorithms
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V.

RELATED WORK

Various mechanisms for efficiently maintaining incoherency bounded aggregation queries over
continuously changing data items are proposed in the literature [11, 12, 16]. Our work distinguishes
itself by being sub-query based evaluation to minimize number of refreshes. In [11], authors propose
using data filters at the sources; instead we assign incoherency bounds to sub-queries which reduce
the number of refreshes for query evaluation, as explained in Section 5. Further, we propose that
more dynamic data items should be executed as part of larger sub-query. In [21], authors present
technique of reorganizing a data dissemination network when client requirements change. Instead,
we try to answer the client query using the existing network. Reorganizing aggregators is a longer
term activity whereas query planning can be done for short as well as long running queries on more
dynamic basis. Pull based data dissemination techniques, where clients or data aggregators pull data
items such that query requirements are met, are described in [9,16]. For minimizing the number of
pulls, both model the individual data items and predict data values. In comparison, we consider the
situation where different sub-queries, involving multiple data items, can be evaluated at different
nodes. Further, incoherency bound is applied over the sub-query rather than to individual data items,
leading to efficient evaluation of the query. Spatial and temporal correlations between sensor data are
used to reduce data refresh instances in [17, 18]. We also consider correlation in terms of cosine
similarity between data items, but we use it for dividing client query into sub-queries. Our work can
be extended by using temporal and spatial properties of data items for predicting their correlation
measures. A method of assigning clients data queries to aggregators in a content distribution network
is given in [12]. We do for client queries consisting of multiple data items what [12] does for client
requiring individual data items.
VI.

CONCLUSIONS

This paper presents a cost based approach to minimize the number of refreshes required to execute
an incoherency bounded continuous query. For optimal execution we divide the query into subqueries and evaluate each sub-query at a chosen aggregator. Performance results show that by our
method the query can be executed using less than one third the messages required for existing
schemes. Further we showed that by executing queries such that more dynamic data items are part of
a larger sub-query we can improve performance. Our query cost model can also be used for other
purposes such as load balancing various aggregators, optimal query execution plan at an aggregator
node, etc. Using the cost model for other applications and developing the cost model for more
complex queries is our future work.
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