Architectural Styles
From Architectural Styles we come to know that  how the system is builded  i.e  what components are used ,  How components are organized,  how components communicate, how data is manipulated .  Different types of Architectural Styles are:
· Pipes and Filters
· Object-Orientation based 
· Event-Based , Implicit Invocation based                          
· Layered Systems based 
· Repositories based 
· Interpreters based 
Pipes and Filters
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The filter transforms or filters the data it receives via the pipes with which it is connected. A filter can have any number of input pipes and any number of output pipes.
The pipe is the connector that passes data from one filter to the next. 
 The pump or producer is the data source. It can be a static text file, or a keyboard input device, continuously creating new data.
The sink or consumer is the data target. It can be a another file, a database, or a computer screen.
 Example;
· Unix programs :  The output of one program can be linked to the input of another program.
· Compilers :  The consecutive filters perform lexical analysis, parsing, semantic analysis, and code generation.


 Properties:  
Filters don’t need to know anything about what they are connected to 
Filterscan be implemented in parallel                                                                      
Behaviour of the system is the composition of behaviour of the filters



Event Based , Implicit Invocation 

Rather than invoking a procedure directly or sending a message a component announces, or broadcasts, one or more events  .   
Other Components register interest in an event by associating a procedure with the event ,Announcers of events do not know which components will be affected by those events
Examples:
Š Editor announces it has finished editing a module, compiler registers for such announcements and automatically re-compiles module.

Strengths
Add and replace components with minimum affect on other components in the system
Weaknesses
Loss of control when a component announces an event, it has no idea what components will respond to it . 

 



Repository

Components:
· A central data structure representing the correct state of the system.
· A collection of independent components that operate on the central data structure. 
Connectors: 
· Typically procedure calls or direct memory accesses.
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Example 
Information systems
Advantages
Efficient way to store large amounts of data. 
Sharing model is published as the repository schema. 
Centralized management for 
· backup, 
· security 
· concurrency control
Repository disadvantages
 Must agree on a data model a prior
Difficult to distribute data                                                                                                                                                                                   
Data evolution is expensive
 




Process Control Architecture Style 

Suitable for applications whose purpose is to maintain the outputs of the process near given reference values.

Set Point     is the desired value for a controlled variable
Controlled variable   :     Output Variable whose value need to be controled 
Input variable :   input to the process.
Manipulated variable :   whose value can be changed by the controller 

Two Types Of Control System

Feed-Back Control System 
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Open-Loop Control System
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Heterogeneous Architectures


Locationally heterogeneous
A branch of a call-and-return system may have a shared repository   (i.e   Obect Oriented Style  + Repository Style )

Simultaneously heterogeneous
Two or more architectural styles may both be appropriate for the style used by a system. 

Hierarchically heterogeneous
A Component in one style may have an internal structure developed in a completely different style     e.g   pipe component developed in OO style   . 
 












Software Qualities

Functionality   
Functionality is expressed as a totality of essential functions that the software product provides 
For example a sales order system should also provide the following functions:
· Record sales order product, price and quantity.
· Calculate total price.
· Calculate appropriate sales tax.
· Calculate date available to ship, based on inventory.
· Generate purchase orders when stock falls below a given threshold. 

Reliability 
Once a software system is functioning, as specified, and delivered the reliability characteristic defines the capability of the system to maintain its service provision under defined conditions for defined periods of time. 
One sub characteristic of this is fault tolerance that is the ability of a system to withstand component failure. For example if the network goes down for 20 seconds then comes back the system should be able to recover and continue functioning. 

Usability 
Usability only exists with regard to functionality and refers to the ease of use for a given function. For example a function of an ATM machine is to dispense cash as requested. Placing common amounts on the screen for selection, i.e. $20.00, $40.00, $100.00 etc, does not impact the function of the ATM but addresses the Usability of the function. 
The ability to learn how to use a system (learnability) is also a major sub characteristic of usability.

Changeability
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Interoperability
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Effeciency
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Testability
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Reusability
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Tactics to achieve software qualities
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Software Architecture Reconstruction

“Software architecture reconstruction is a process of obtaining the documented architecture of an existing system.”

Some Sources of input for reconstruction
· The system itself
· Traces obtained by executing the system

Two Software Reconstruction Methodologies
1. Symphony :  View-Driven Software architecture reconstruction
2. Cacophony: Metamodel-Driven Software architecture reconstruction 

Symphony 
Symphony  It is a View-Driven Software architecture reconstruction 
Software architecture is usually described in terms of models . 
Symphony tries to reconstruct these models . Symphony makes use of viewpoints and views to construct and present these models.

Viewpoint :  Front View
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A Viewpoint is more generic, a view is with respect to a given entity



Main Views In Symphony
· Source View: The view of the system derived from the artifacts of the system ,like source code, documentation, build files . 
· Target View: This is the final view that we need . It contains the information needed to solve the problem .
· Hypothetical View: This reflects the current understanding of the architecture – usually not accurate. 
Symphony Steps
Reconstruction Design
Identify potential useful Viewpoints
                                               -  Define/Refine Target Viewpoints
                                               -  Define/Refine Source Viewpoints
                                               -  Define/Refine Mapping rules

Reconstruction Execution:  produces the final architecture .

Cacophony
Cacophony  : Metamodel-Driven Software architecture reconstruction
Model :   A model is a simplification of a system with an intended goal in mind. This model should be able to answer questions in the place of the actual system
Metamodel:   A metamodel is a model that defines the language for expressing a model  
Appliware:    It is the set of software applications developed by a givenCompany 
Metaware:   It is the software to develop appliware and to control its Evolution
Cacophony- Steps
Metaware domain and asset analysis
· Metamodel recovery
· Metamodels integration
· Metamodel clustering
Metaware requirement analysis
· Meta-level actor identification
· Meta-level use case identification
   Metaware specification
· Meta-model filtering and extension
Conclusion

· Cacophony and Symphony are pretty similar.

· In Symphony we concentrate on a collection of views whereas  in cacophony the focus is on metamodels.

· Symphony starts from the scratch and takes an  incremental approach to software architecture reconstruction  whereas cacophony focuses on reusing the existing metaware.

Phases of Reconstruction

Architecture reconstruction is an iterative and interactive process, comprising four phases. 
The first phase is the extraction of a set of extracted views that represent the system's fundamental structural and behavioral elements.
 The second phase is fusion of the extracted views to create fused views that augment or improve the extracted views. 
During the third phase, the analyst iteratively and interactively develops and applies patterns to the fused views to reconstruct architecture-level derived views. Patterns provide the medium for an analyst to express their understanding of a system’s architecture as structural and attribute-based relationships among its components. 
Finally, the derived views may be explored for the purposes of evaluating architectural conformance, identifying targets for reengineering or reuse, and analyzing the architecture's qualities.

[bookmark: _GoBack]Uses of Reconstruction
Software architecture reconstruction provides important leverage for the effective reuse of software assets (a useful or valuable quality)  . 
The ability to identify the architecture of an existing system that has successfully met its quality goals fosters reuse of the architecture in systems with similar goals .
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Large-scale industrial and commercial software systems
usually have a long life-span, sometimes twenty years or
more. Many such applications do not remain static after
their original development phase—they tend to evolve
continuously during their lifetime. Existing requirements
change and new ones are added. To reduce maintenance
costs and the workload involved in changing an application,
it is important to prepare its architecture for modification
and evolution.
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‘We consider that changeability has four aspects:

® Maintainability. This deals mainly with problem fixing,
‘repairing’ a software system after errors occur. A
software architecture that is well-prepared for
maintainability tends to localize changes and minimize
their side effects on other components.

o Extensibility. This focuses on the extension of a software
system with new features, as well as the replacement of
components with improved versions and the removal of
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unwanted or unnecessary features and components.
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 Portability. This deals with adapting a software system
to a variety of hardware platforms, user interfaces,
operating systems, programming languages or compilers.
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® Restructuring. This deals with the reorganization of the
components of a software system and the relationships
between them, for example when changing the R
placement of a component by moving it to a different subsystem.
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Software that forms part of a system does not exist
independently. It is frequently interacting with other

systems or its environment. To support interoperability, a
software architecture must be designed to offer well-defined
access to externally-visible functionality and data structures.
The interaction of a program with software systems written

in other programming languages is an aspect of interoperability
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Efficiency deals with the use of the resources available for
the execution of software, and how this impacts response
times, throughput and storage consumption. Efficiency is
not only a matter of using sophisticated algorithms. The
appropriate distribution of responsibilities to components,
as well as their coupling, are important architectural
activities for achieving efficiency in a given application.
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‘With the increasing size and complexity of software systems,
especially industrial ones, testing is becoming more difficult
and expensive. A software system needs support from its
architecture to ease the evaluation of its correctness—
proving correctness is unluckily still out of reach in most
cases. Software structures that support testability allow for
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better fault detection and fixing
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Reusability is currently one of the most discussed topics in
software engineering. It promises a reduction of both cost
angi developl}nen[ time f9r s‘}fgware systems, as yve}l as better
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Adele Goldberg once defined reuse
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as ‘the act of achieving what is desired with the help of what
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already exists’
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the techniques
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an architect can use to achieve the required quality attributes.
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We call these techniques architectural tactics.
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