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Software Reuse 

Introduction: Software is becoming very expensive. A possible way to 

reduce cost. Reuse parts from previously made software. Assemble 

software from off-the-shelf components. Advantages of reuse also include 

reduced number of defects, standard and well-tested components are 

reused, reduced development time, provide early market access for 

products. Software development with reuse is similar to an electronic 

engineer building an electronic circuit. He uses standard types of 

electronic ICs and other components. 

1.1. What can be reused:  

▪ Requirement Specification,  

▪ Design,  

▪ Code,  

▪ Test Cases,  

▪ Knowledge.  

Reuse of knowledge. Knowledge is the most abstract development 

artifact that can be reused. Out of all the reuse artifacts, reuse of 

knowledge occurs automatically without any conscious effort in this 

direction. However, two major difficulties with unplanned reuse of 

knowledge is that a developer experienced in one type of product might 

be included in a team developing a different type of software.  Also, it 

is difficult to remember the details of the potentially reusable 

development  knowledge.  A planned reuse of knowledge can increase 

the effectiveness of reuse. For this, the reusable knowledge should be 

systematically extracted and documented. But it is usually very 

difficult to extract and document reusable knowledge.  

1.2. Why Almost No Reuse So Far? 



 Engineers  working  in  software  development organisations often 

have a feeling that the current system that they are developing  is  similar  

to  the  last  few  systems  built.  However,  no attention  is  paid  on  how  

not  to  duplicate  what  can  be  reused  from previously  developed  

systems.  Everything  is  being  built  from  scratch. The current system 

falls behind schedule and no one has time to figure out  how  the  similarity  

between  the  current  system  and  the  systems developed in the past can 

be exploited. 

1.2.1.A major problem  

Creation of components reusable in different applications. Other 

than the application for which these were originally designed, it is  

very difficult to identify right kind of reusable information and to 

make them available to the user. 

1.2.2.Another Complaint 

In spite of having software components available for reuse, 

programmers have preferred to create their own. Because the 

available components are difficult to understand difficult to adapt to 

new application. 

 

 In this  context,  the  following  observation  is  significant: 

The  routines  of mathematical  libraries  are  being  reused  very  

successfully  by  almost  every programmer. No one in their mind 

would think of writing a routine to compute sine or cosine. Let us 

investigate why reuse of commonly used mathematical functions is 

so easy. Several interesting aspects emerge. Cosine means the same 

to all. Everyone has clear ideas about what kind of argument should 

cosine take, the type of processing to be carried out and the results 

returned. Secondly, mathematical libraries have a small interface. 

For example, cosine requires only one parameter. Also, the data 

formats of the parameters are standardized. 

1.3. Basic Issues in Software Reuse 



  The following are  some  of  the  basic  issues  that  must  be  

clearly understood for starting any reuse program: 

▪ Component creation. 

▪ Component indexing and storing. 

▪ Component search. 

▪ Component understanding. 

▪ Component adaptation. 

▪ Repository maintenance. 

1.3.1.Component creation: 

▪ Identify reusable components 

1.3.2.Component indexing: 

▪ classification of reusable components so that they can be easily 

searched when we look for a component to reuse. 

1.3.3.Search 

▪ search for right components in a database of components. 

▪ requires a proper method to describe components. 

1.3.4.Understanding: 

▪ To decide whether we can use some component. 

▪ We need a precise and sufficiently complete understanding of 

what the component does. 

1.3.5.Adaptation: 

▪ A selected component may not exactly fit the problem at hand 

▪ Tinkering with the code is not satisfactory: in any case 

justified only if thoroughly understood. 

1.3.6.Repository maintenance: 

▪ component entering. 

▪ tracking faulty components. 

▪ new applications emerge. 

• Older applications become obsolete. 

• Components might need changes. 

• Obsolete components might have to be removed. 

1.4. A possible reuse approaches 



Introduce building block approach into the production process. 

Identify reusable components after development finishes. Enhance 

reusability of the identified reusable components. These has to be 

catalogued into a component library. 

1.4.1.Domain analysis 

The aim of the domain analysis is to identify reusable components 

for a problem domain. Identification of right kind of reusable 

information is a difficult problem. 

Reuse Domain: A body of information is considered to be a 

problem domain for reuse if a deep and comprehensive relationship 

exists among information items characterized by patterns of 

similarity among software products. 

 Just to become familiar with the vocabulary of a domain 

requires months of interaction with the experts. Often, one needs to 

be familiar with a network of  related  domains  for  successfully  

carrying  out  domain  analysis.  Domain analysis identifies the 

objects, operations, and the relationships among them. For  example,  

consider  the  airline  reservation  system,  the  reusable  objects can  

be  seats,  flights,  airports,  crew,  meal  orders,  etc.  The  reusable 

operations  can  be  scheduling  a  flight,  reserving  a  seat,  assigning  

crew  to flights, etc. We can see that the domain analysis generalises 

the application domain.  A  domain  model  transcends  specific  

applications.  The  common characteristics or the similarities 

between systems are generalised. During domain analysis, a specific 

community  of  software  developers  get together  to  discuss  

community-wide  solutions.  Analysis  of  the  application domain  

is  required  to  identify  the  reusable  components. The  actual 

construction  of  the  reusable  components  for  a  domain  is  called 

domain engineering. 

Evolution of Reuse Domain:  



As a domain develops, we may distinguish various stages: 

Stage 1: There  is  no clear  and  consistent  set  of  notations.  

Obviously, no reusable components are available. All software is 

written from scratch. 

Stage 2: Only  experience  from  similar  projects  are  used  in a 

development effort. This means that there is only knowledge reuse. 

Stage 3: At this stage, the domain is ripe for reuse. The set of 

concepts are stabilised  and  the  notations  standardised.  Standard  

solutions  to  standard problems are available. There is both 

knowledge and component reuse. 

Stage 4: The domain has been fully explored. The software 

development for the  domain  can  largely  be  automated.  Programs  

are  not  written  in the traditional  sense  any  more.  Programs  are  

written  using a  domain  specific language, which is also known as 

an application generator. 

1.4.2.Classification 

If we look at hardware components for clue, hardware components 

are classified in a multilevel hierarchy and naming conventions are 

standardized. At the  lowest level, the components are described in 

several forms—natural language description, logic schema, timing 

information, etc. The higher the level at which a component is 

described, the more is the ambiguity. This has motivated the Prieto-

Diaz’s classification scheme. 

Prieto-Diaz’s classification scheme: each component described 

using a number of different characteristics (or facets). For example 

Object can be classified with the following scheme: 

▪ Actions they embody 

▪ Objects they manipulate 

▪ Data structures used 

▪ Systems they are part of, etc. 



Prieto-Diaz’s faceted classification scheme requires choosing an n-

tuple that best  fits  a  component. Strictly  enumerative  schemes  

use  a  pre-defined hierarchy. Therefore, these force you to search 

for an item that best fits the 

component to be classified. This makes it very difficult to search a 

required component.  Though  cross referencing  to  other  items  can  

be  included,  the resulting network becomes complicated. 

Searching: The  domain  repository  may  contain  thousands  of  

reuse  items.  In  such large domains, what is the most efficient way 

to search an item that one  is  looking  for?  A  popular  search  

technique  that  has  proved  to  be very effective  is  one  that  

provides  a  web  interface  to  the  repository. Using  such  a  web  

interface,  one  would  search  an  item  using  an approximate 

automated search using key words, and then from these results 

would do a browsing using the links provided to look up related 

items. The approximate automated search locates products that 

appear to fulfill some of the specified requirements. The items 

located through the  approximate  search  serve  as  a  starting  point  

for  browsing  the repository.  These  serve  as  the  starting  point  

for  browsing  the repository.  The  developer  may  follow  links  to  

other  products  until  a sufficiently good match is found. Browsing 

is done using the keyword- to-keyword,  keyword-to-product,  and  

product-  to-product  links.  These links  help  to  locate  additional  

products  and  compare  their  detailed attributes. Finding a 

satisfactory item from the repository may require several  iterations  

of  approximate  search  followed  by  browsing.  With each iteration, 

the developer would get a better understanding of the available 

products and their differences. However, we must remember that  

the  items  to  be  searched  may  be  components,  designs,  models, 

requirements, and even knowledge. 

1.5. Reuse at organization level 



Reusability should be  a  standard  part  in  all  software  development 

activities  including  specification,  design,  implementation,  test,  

etc. Ideally, there should be  a  steady  flow  of  reusable  

components.  In practice, however, things are not so simple. 

Extracting reusable components from projects that were completed 

in the past  presents  an  important  difficulty  not  encountered  while  

extracting  a reusable  component  from  an  ongoing  project—

typically,  the  original developers  are  no  longer  available  for  

consultation. Development  of  new systems  leads  to  an  assortment  

of  products,  since  reusability  ranges  from items  whose  

reusability  is  immediate  to  those  items  whose  reusability  is 

highly improbable.Achieving organisation-level reuse requires 

adoption of the following steps: 

▪ Assess of an item’s potential for reuse. 

▪ Refine the item for greater reusability. 

▪ Enter the product in the reuse repository. 

Assessing a product’s potential for reuse: A sample questionnaire 

to assess a component’s reusability is the following: 

▪ Is  the  component’s  functionality  required  for  

implementation  of systems in the future? 

▪ How common is the component’s function within its 

domain? 

▪ Would there  be  a  duplication  of  functions  within  the  

domain  if  the component is taken up? 

▪ Is the component hardware dependent? 

▪ Is the design of the component optimised enough? 

▪ If the component is non-reusable, then can it be 

decomposed to yield some reusable components? 

▪ Can we  parametrise  a  non-reusable  component  so  that  

it  becomes reusable? 



Refining products for greater reusability: For a product to be reusable, it 

must be relatively easy to adapt it to different  contexts.  Machine  

dependency  must  be  abstracted  out  or localised  using  data  

encapsulation  techniques.  The  following refinements may be carried 

out: 

▪ Name generalisation: The names should be general, rather than 

being directly related to a specific application. 

▪ Operation generalisation: Operations should be added to make the 

component more general. Also, operations that are too specific to an 

application can be removed. 

▪ Exception generalisation: This involves checking each component 

to see which exceptions  it  might  generate.  For  a  general  

component,  several  types  of exceptions might have to be handled. 

▪ Portability problems:  The programs also often need to call some 

operating system functionality and these calls may not be the same 

on all machines. Also, programs use some function libraries, which 

may not be available on all host machines. 

1.6.  Current state of art 

Many factors restricting reuse are non-technical. Some of these 

factors are the following: 

▪ Need for commitment from the top management. 

▪ Adequate documentation to support reuse. 

▪ Adequate incentive to reward  those  who  reuse.  Both the  people 

contributing new reusable components and those reusing the 

existing components should be rewarded to start a reuse program 

and keep it going. 
▪ Providing access to and information  about  reusable  components. 

Organizations are  often  hesitant  to  provide  an  open  access to  the 

reuse repository for the fear of the reuse components finding a way to 

their competitors. 
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ASSIGNMENT 
1. Enumerate the major technical and non-technical reasons that hinder 

software reuse. Can there be a circumstance where software reuse 

cannot be recommended? 

2. Identify the important points that developer of a software package 

must observe to enhance the reusability of the package. 

3. Why is it important for an organization to undertake an effective 

reuse program? What are the important reuse artifacts that can be 

reused? Why is reuse of software components much more difficult 

than hardware components? 

4. What are the different types of maintenance a software product 

might need? Why are these maintenances required? 

5. What do you mean by the tern software reverse engineering? Why 

is it required? Explain different activities undertaken during reverse 

engineering. 

6. What do you mean by the term re-engineering? Why is it required? 

Explain the different activities undertaken during re-engineering. 
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