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Abstract :

The complexity of modern software systems have necessitated a greater emphasis on componentized systems, where the implementation is partitioned into independent components that communicate to perform a desired task.

My work is motivated by the desire to understand and evaluate the architectural design of network-based application software through principled use of architectural constraints, thereby obtaining the functional, performance, and social properties desired architecture, the task of selecting or creating the most appropriate architecture for a given application domain, keeping in mind that an architecture is the realization of an architectural design and not the design itself. Architecture can be evaluated by its run-time characteristics, but we would obviously prefer an evaluation mechanism that could be applied to the candidate architectural designs before having to implement all of them. Unfortunately, architectural designs are notoriously hard to evaluate and compare in an objective manner. Like most artifacts of creative design, architectures are normally presented as a completed work, as if the design simply sprung fully-formed from the architect’s mind. In order to evaluate an architectural design, we need to examine the design rationale behind the constraints it places on a system, and compare the properties derived from those constraints to the target application’s objectives.
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Network Based Software Architecture:
A good architecture is not created in a vacuum. All design decisions at the architectural level should be made within the context of the functional, behavioural, and social requirements of the system being designed, which is a principle that applies equally to both software architecture and the traditional field of building architecture.

Software research has long been concerned with the categorization of software designs and the development of design methodologies, but has rarely been able to objectively evaluate the impact of various design choices on system behaviour.  When given a name, a coordinated set of architectural constraints becomes an architectural style.

An interesting observation about network-based applications is that the best application performance is obtained by not using the network. This essentially means that the most efficient architectural styles for a network-based application are those that can effectively minimize use of the network when it is possible to do so, through reuse of prior interactions (caching), reduction of the frequency of network interactions in relation to user actions (replicated data and disconnected operation), or by removing the need for some interactions by moving the processing of data closer to the source of the data (mobile code).

The impact of the various performance issues is often related to the scope of distribution for the application. The benefits of a style under local conditions may become drawbacks when faced with global conditions. Where a single organization is involved, are compared to interactions across the Internet, involving multiple trust boundaries. Styles impact network performance by their influence on the number of interactions per user action and the granularity of data elements. A style that encourages small, strongly typed interactions will be efficient in an application involving small data transfers among known components, but will cause excessive overhead within applications that involve large data transfers or negotiated interfaces. Likewise, a style that involves the coordination of multiple components arranged to filter a large data stream will be out of place in an application that primarily requires small control messages. The first level of evaluation is set by the application’s functional requirements. For example, it makes no sense to evaluate the design of process control architecture against the requirements of a distributed hypermedia system, since the comparison is moot if the architecture would not function. Although this will eliminate some candidates, in most cases there will remain many other architectural designs that are capable of meeting the application’s functional needs. The remainder differ by their relative emphasis on the non-functional requirements—the degree to which each architecture would support the various non-functional architectural properties that have been identified as necessary for the system. Since properties are created by the application of architectural constraints, it is possible to evaluate and compare different architectural designs by identifying the constraints within each architecture, evaluating the set of properties induced by each constraint, and comparing the cumulative properties of the design to those properties required of the application.

The evaluation of architectural properties within a tree of styles is specific to the needs of a particular application domain because the impact of a given constraint is often dependent on the application characteristics. For example, the pipe-and-filter style enables several positive architectural properties when used within a system that requires data transformations between components, whereas it would add nothing but overhead to a system that consists only of control messages. Since it is rarely useful to compare architectural designs across different application domains, the simplest means of ensuring consistency is to make the tree domain-specific.
Research Methods:
What happens to a building if its blueprints and design plans are burned? Does the building immediately collapse? No, since the properties by which the walls sustain the weight of the roof remain intact. Architecture has, by design, a set of properties that allow it to meet or exceed the system requirements. Ignorance of those properties may lead to later changes which violate the architecture, just as the replacement of a load-bearing wall with a large window frame may violate the structural stability of a building. Thus, instead of rationale, our definition of software architecture includes architectural properties. Rationale explicates those properties, and lack of rationale may result in gradual decay or degradation of the architecture over time, but the rationale itself is not part of the architecture. Scrimption of system architecture must be capable of describing not only the operational behaviour of the system’s architecture during each phase, but also the architecture of transitions between phases. Examines the highest level of abstraction in software architecture, where the interactions among components are capable of being realized in network communication.

Application software architecture is an abstraction level of an overall system, in which the goals of a user action are represent able as functional architectural properties an architectural style is a coordinated set of architectural constraints that has been given a name for ease of reference. Each architectural design decision can be seen as an application of a style. Since the addition of a constraint may derive a new style, we can think of the space of all possible architectural styles as a derivation tree, with its root being the null style (empty set of constraints). When their constraints do not conflict, styles can be combined to form hybrid styles, eventually culminating in a hybrid style that represents a complete abstraction of the architectural design. An architectural design can therefore be analysed by breaking-down its set of constraints into a derivation tree and evaluating the cumulative effect of the constraints represented by that tree. If we understand the properties induced by each basic style, then traversing the derivation tree gives us an understanding of the overall design’s architectural properties. The specific needs of an application can then be matched against the properties of the design. Comparison becomes a relatively simple matter of identifying which architectural design satisfies the most desired properties for that application. 
GENERAL GOALS
Since architectural styles may address different aspects of software architecture, a given architecture may be composed of multiple styles. Likewise,A hybrid style can be formed by combining multiple basic styles into a single coordinated style. The design space of patterns includes implementation concerns specific to the techniques of object-oriented programming, such as class inheritance and interface composition, as well as the higher-level design issues addressed by architectural styles a primary benefit of patterns is that they can describe relatively complex protocols of interactions between objects as a single abstraction.

CONCLUSIONS

A framework for understanding software architecture through architectural styles, including a consistent set of terminology for describing software architecture; a classification of architectural styles for network-based application software by the architectural properties they would induce when applied to the architecture for a distributed hypermedia system;

Background material by focusing on network-based application architectures and describing how styles can be used to guide their architectural design, followed by a survey of common architectural styles using a classification methodology that highlights the architectural properties induced when the styles are applied to an architecture for network-based hypermedia.
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