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1. INTRODUCTION 
 
 
This document describes the architectural specification of the KWIC software system. This 
includes the style, components, connections, constraints and the rationale for using the 
particular style. 

 
 

2. ARCHITECTURAL SPECIFICATION 
 
The architectural specification used is Data Abstraction and Object-Oriented Organization. 
This architecture depends upon the concepts of Data Abstraction, Data Encapsulation and 
Object Oriented Design to decompose the solution into components called Objects. Data and 
operations are encapsulated into an abstract data type. The components of this style are the 
objects and connectors operate through methods invocation. Objects are responsible for 
maintaining the integrity of a resource and the representation of the object is hidden from other 
objects – Data Abstraction and Encapsulation. 
 

·  Style : 
 
Each module provides interfaces through which other components can access data. The 
data is hidden in each component. So we can organize several set of objects and make 
each object can handle the representation of the data, and provide procedural interface 
for accessing the data. 

  
·  Components : 
 

o Module Input 
 

This module accepts the input from the user. 
 

�  Procedure readInput : Reads input string lines from the input text box. 
�  Procedure tokenizeTextToLines : Stores data lines by calling the 

“addLine”  of “ lineStorage” module. 
 

o Module L ineStorage 
 
This module stores the input lines into an ArrayList.  
 

�  Procedure addLine (String line): Add each input line into an ArrayList. 
�  Procedure getLines (): Returns the ArrayList object in which the lines 

are stored. 
�  Procedure getLine (int i):  Returns the line referenced by the number i. 
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o Module CircularShift 
 
This module creates a circular shift for multiple string lines. 

Circular Shift means repeatedly removing the first word and appending 
it at the end of the line until a circular is reached. 

 
�  Procedure circularShift (LineStorage lineStorage): Constructs the 

circular shift and put the results lines into a new ArrayList. 
�  Procedure getCircularShiftedLines (): Returns the ArrayList which 

contains circular shift lines. 
 

o Module AlphabeticShifts 
 

This module creates alphabetized lines of the circular shifts and 
save the result in an ArrayList.  

 
�  Procedure sort (ArrayList arrayList): Constructs the alphabetized shifts 

and puts the results lines into a new ArrayList. 
�  Procedure getSortedList ():  Returns the ArrayList which contains 

alphabetized lines. 
 

o Module Output 
This module prints the alphabetized circular shifted lines in the 

output textbox line by line. 
 

o Module MasterControl 
 

This module makes procedure calls to all other modules. 
 

·  Connectors : 
 

o Procedure Calls 
 
 The procedure call is made through acquiring an instance of one 

module and invokes the corresponding methods/procedures. 
 

o System I /O 
 

 This is Input/Output from the external entity which is the user. 
 

·  Constraints : 
 

Because of the information hiding of objects, other components can only access 
data by invoking the corresponding interfaces. 
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3. DESIGN DIAGRAM  

 

 

 

Figure 1 Design Diagram 
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The advantages and disadvantages of using the Data Abstraction and Object-Oriented 
Organization architectural style are as described below: 
 
 

Advantages:  

·  Data encapsulation : It hides the implementation details which allow the object to be 
changed without affecting its clients.  

·  Reuse : It provides a higher degree of reusability.  

 

Disadvantages:  

·  Space Requirement is higher as compared to other models such as Shared Data Model.. 
·  Response time is higher as compared to the Shared Data Model because of 

reconstruction. 

 

Rationale for  the design decision: 

  Based on the functional and non-functional requirements, the Data Abstraction 
and Object-Oriented Organization architectural style is best suited for the KWIC software 
system as described below: 

·  The model has higher portability as compared to other design models. 
·  Incremental development is possible – hence enhanceability is supported. 
·  Reusability is higher as every module encapsulates its own data and is loosely coupled 

with other modules. 
·  User friendly interface can be easily provided. 
·  Since the data is hidden in each module, modification to any module in either 

algorithmic or data representation will not affect other modules.  Thus the model is 
modifiable and adaptive. 

·  Though response time and space requirements are higher, since this is a small system, 
the advantages outweigh the disadvantages. 
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KWIC System Class Diagram 
 
 

 
 

Figure 2 Class Diagram 
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4. CONCLUSION 
 
 
This document describes the architectural specification of the project. It also describes the style 
including the components, components, connections and constraints. It also explains how the 
functional ands non-functional requirements are satisfied by the model. The rationale and 
traceability between requirements and architecture specification are also established.  
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