4682

Middleware
Semantics
Multitier Architecture

Open Database Connectivity
Transactional Middleware
Transactional Processes
Two-Phase Commit

Web Services

Workflow Transactions

Support for Precise Failure

Recommended Reading

1. Barga R, Lomet D, Shegalov G, Weikum G. Recovery
guarantees for internet applications. ACM Trans Inter-
net Technol. 2004;4(3):289-328.

2. Rubinger AL, Burke B. Enterprise JavaBeans 3.1.
Beijing: O’Reilly; 2010.

3. Luo Q, Krishnamurthy S, Mohan C, Pirahesh H,
Woo H, Lindsay B, Naughton J. Middle-tier database
caching for e-business. In: Proceedings of the ACM
SIGMOD International Conference on Management of
Data; 2002. p. 600-11.

Web Views

Alexandros Labrinidis

Department of Computer Science, University of
Pittsburgh, Pittsburgh, PA, USA

Synonyms

HTML fragment; Web views

Definition

Web Views are web pages or web page fragments
that are automatically created from base data,
which are typically stored in a database manage-
ment system (DBMS).

Key Points

Although caching of HTML pages (and frag-
ments) has been proposed in the literature as early
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as the mid-1990s, the term Web View was intro-
duced in 1999 [2] to denote that these fragments
are generated through queries made to a back-end
DBMS.

The concept of a Web View facilitates the mate-
rialization of dynamically generated HTML frag-
ments outside the DBMS. The main advantage
of materializing Web Views (outside the DBMS,
e.g., at the web server) is that the web server
need not query the DBMS for every user request,
thus greatly improving query response time for
the user [3]. On the other hand, for the quality
of the data returned to the user to be high, the
system must keep materialized Web Views fresh
(in the background). This essentially decouples
the processing of queries at the web server from
the processing of updates at the DBMS (which
are also propagated to materialized Web Views).

Materializing a Web View presents a trade-
off. On the one hand, it can greatly improve
response time for user-submitted queries. On the
other hand, it generates a background overhead
for the Web View to be kept fresh (essentially
a materialization decision can be viewed as a
“contract” for the Web View to be kept fresh). As
such, selecting which Web View to materialize is
an important problem that has received attention
[5, 6]. This problem is essentially similar to the
view selection problem in traditional DBMSs [5],
with added complexity due to the online nature
of the Web and the need for any solution to be
highly dynamic, constantly adapting to changing
conditions and workloads.

Having identified the set of Web Views to
materialize, there is the issue of determining the
order by which to propagate updates to them.
Since one update to a base relation can trigger
the refresh of multiple different materialized Web
Views, the order by which these are updated can
make an impact on the overall quality of data
returned to the user. This is essentially a special-
case online scheduling problem, which has been
addressed in [4].

Web Views have been used successfully to
decouple the processing of queries (to generate
dynamic, database-driven web pages) from that
of updates (to the content stored inside the DBMS
used to driven the web site). This enables much



What-If Analysis

better performance (in terms of response to user
queries) without sacrificing the freshness of the
data served back to the user.
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Definition

In order to be able to evaluate beforehand the
impact of a strategic or tactical move so as to plan
optimal strategies to reach their goals, decision
makers need reliable predictive systems. What-
if analysis is a data-intensive simulation whose
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goal is to inspect the behavior of a complex
system, such as the corporate business or a part
of it, under some given hypotheses called sce-
narios. In particular, what-if analysis measures
how changes in a set of independent variables
impact a set of dependent variables with reference
to a given simulation model. This model is a
simplified representation of the business, tuned
according to the historical corporate data. In prac-
tice, formulating a scenario enables the building
of a hypothetical world that the analyst can then
query and navigate.

Historical Background

Though what-if analysis can be considered as
a relatively recent discipline, its background is
rooted at the confluence of different research
areas, some of which date back decades ago.

First of all, what-if analysis lends some of
the techniques developed within the simulation
community, to contextualize them for business in-
telligence. Simulations are used in a wide variety
of practical contexts, including physics, chem-
istry, biology, engineering, economics, and psy-
chology. Much literature has been written in this
field over the years, mainly regarding the design
of simulation experiments and the validation of
simulation models [5, 10, 11].

Another relevant field for what-if analysis is
economics that provide the insights into business
processes necessary to build and test simulation
models. For instance, in Ref. [1] a set of alter-
native approaches to forecasting are surveyed,
and useful guidelines for selecting the best ones
according to the availability and reliability of
knowledge are given.

Finally, what-if analysis relies heavily on
database and data warehouse technology.
Though data warehousing systems have been
playing a leading role in supporting the decision
process over the last decade, they are aimed at
supporting analysis of past data (“what-was”
rather than giving conditional anticipations
of future trends (“what-if”’). Nevertheless, the
historical data used to reliably build what-
if predictions are normally taken from the



