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Abstract 
The ides of self-adaptive system is to create a system that could modify its behavior when changes found 
in its environment. Simply a self-adaptive system should continue to monitor variations in its context and 
react suitably.  The aspects of the software environment that should be monitored by the self-adaptive 
systems should be clearly defined.  After defining the decision making of the system is even more 
important. The conditional statements to detect the changes in optimal conditions are to be framed 
carefully. The threshold levels of the desire conditions needs to be maintained to achieve critical goals. 
The non critical parameters should also be defined to provide flexibility to the adaptive systems.  
 
1. Introduction  
Software requirements engineering is concerned with what a system can do including the constraints 
defined for it. Requirements engineering for adaptive systems must see the modes adaptations which can 
be implemented. The constraints associated with adaptation must be realized to design a self adaptive 
system. In particular the main aspects of the environment which are relevant for adaptation to the changes 
in the environments are to be listed. The requirements which can be allowed to modify at run-time and 
those which must be constant need to be mentioned. The new generation self-adaptive software 
engineering systems must be capable of dealing with the uncertainties of the information and future 
environments. The behavior of the system needed to be changed at run-time in response to the varying 
requirements. 
 
1.1 Analyzes 
 
Software engineering for self-adaptive systems finds to be a large open research area with limited 
approaches. Identifying and verifying adaptive software on run-time and monitoring requirements of the 
systems should be the preliminary objective of the work on personalized and customized software. The 
existing research approaches are using the software models to cater to the needs of a software 
environment. An adaptive system detects the change in the performance and the requirements of the 
system and successfully updates it. 
 
In the implementation of the adaptive system the designers cannot presume that all adaptations expected 
are known well in advance. For example if  a system is to react to cyber attacks the designers cannot 
anticipate all possible attacks in advance, since malicious software developers generate  new attacks types 
every time.   
The anticipation of the requirements specified for the entire set of variables defined for the environmental 
conditions should be specified. Because of this the self-adaptive systems may involve degrees of 
uncertainty in the design. It must be mentioned as designed with incomplete specifications. The adaptive 
system should be able to cope up with the incomplete information about the environment. Also the 
information about the overall behavior that the system should understand the evolution of the 
requirements at run-time. 
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The present techniques of software requirements engineering are not suited to avoid uncertainty. The key 
issue in self-adaptive systems is to overcome these difficulties. New approaches are needed to provide this 
capability.  
 
 
2. Need of New Architectural design  
 
Design of new algorithms to handle the adaptation requirements explicitly solves uncertainty issue. It will 
be necessary to provide systematic methods for refining new models in the design. Proposing a new 
architecture to support run-time adaptation is necessary. Options should be kept open to implement 
reconfigurable algorithm.  
 
The new architecture should include component-based system as well as aspect oriented and product 
based approaches. The combinations of all these categories serve to the need of adaptability.  
 
2.1 Including uncertainty 
 
 Including the uncertainty when developing self-adaptive systems needs a golden mean between flexibility 
and fixed variables. Once introducing uncertainty into the software engineering process, a way of 
managing this difficulty should be found out. Uncertainty creates unavoidable complexity associated with 
handling so many unknown. Certain requirements are constants. This invariant does not permit flexibility 
in design.  
 
2.2 Decision making  
 
All the adaptable design decisions are eventually realized at run-time. The new and more flexible software 
requirement specifications should be employed and the system should be capable of performing the 
processes at run-time. The real challenge in adaptive system is dynamic traceability.  
 
Furthermore, if the requirement process is changed at run-time we need to assure that the final 
implementation or behavior of the system matches the requirements. Doing so is different from the 
traditional requirements traceability. The above problem challenges the system and as the demand for self-
adaptive systems increased. 
  

 
 

Fig 1. Software engineering self adaptive process  
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3. Self adaptive process 
 
The fig 1 explains the self adaptive process. The dynamic nature of the system should sense the conditions 
for alteration. Gathering information from the application running and the existing process is important. 
The gathered information should be carefully checked with the new algorithms. If any modification is 
needed then the decision should be made based on the existing results. At the same time maintaining the 
invariable constraints during the adaptation process is also important. Also the level of changes allowed to 
adapt is based on traceability of the original system. The ability to dynamically adapt systems at run-time 
is an exciting and powerful capability. To ensure that usability and safe adaptive environments the system 
must maintain the existing results.  
 
3. 1 Requirement analysis 
 
Requirement analysis during the software development phases and run-time are different. In order to 
assure the adaptive behavior, it is important to monitor acceptability and adaptability. To support the 
evolution of requirements at run-time the adaptive software requirement algorithm should be able to 
analyze the results. It must be capable of providing solution to increasing complexity of applications 
requiring run-time adaptation. The software with which the developers manipulate and analyze the 
existing results must be more abstract than original code.  
 
The basis for the evolutionary process of adaptive systems is manipulation of source code. To maintain the 
traceability among relevant information and changing the code assures adaptability. At the same time 
maintaining the invariable constraints during the adaptation process is also important. Also the level of 
changes allowed to adapt is based on traceability of the original system. The ability to dynamically adapt 
systems at run-time is an exciting and powerful capability. To ensure that usability and safe adaptive 
environments the stems must maintain the existing results.  
 
3.2 Implementation: 
 
The ability of the adaptive requirement system can be included in the existing system in two ways. It can 
be hidden within the original design or provides as a separate unit. . The originally designed system can be 
run partially to generate design decisions. The changes in the requirements can be simulated by doing this. 
The implementation of adaptive algorithms is based on collecting the original information required and 
analyzing the future modifications expected. The final decision can be depicted based on the relevant 
information collected. The feedback information after being partially running the system helps in 
finalizing the dynamic nature of the adaptive system.   
 
3.3 Accumulating the information 
 
Collecting information about the main activities gives details about the data flow.  Identifying the design 
process to implement the new adaptive system is based on environmental factors. The collected data 
should be verified through feedback methods for the reliability. Then the system should analyze the data. 
Many approaches are available to analyze the data. The reasoning is necessary to take decision for 
validation and verification. To reach the desirable state after the requirement changes correct decision 
making system is required.  
 
3.4 feedback loop  
 
The development of self adaptive requirement application should have abstracted architecture. However 
the behavior of the feedback system is based on the control loops. The information gathering capacity of 
the feedback control loop systems affects the properties of the overall system. The analysis methods for 
control loops and their properties are very helpful for self adoption. The new software architecture is 
inevitable to accommodate these loops.  
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The context of the system is more important. When the context changes the system need to adapt itself to 
the new requirements. It has to decide whether any change is needed. If the change in the requirement is 
appreciable enough to modify the existing system it should promptly generate the verification activities to 
provide the results. These verification activities should be combined with the available mechanism. It 
should be unique in nature and ensure adaptability. The sequence of the activities for adjustment of the 
behavioral mode should be listed. The dynamic nature of the system should sense the conditions for 
alteration.            

4. Conclusion 

The main challenge in introducing the new algorithms to ensure adaptability is assuring the decision 
making. The introduced system should be dynamic in nature and it should have the ability to respond 
runtime. The information gathered during implementation process is stored in database. These details are 
compared with the information collected to finalize the decision making. Run time adaptive phenomena 
are carefully implemented considering the environmental factors. The parameters which remain constant 
and variables to be adapted are chosen carefully. Verification is done before decision making to avoid any 
shortfall.  This adaptive requirement engineering system is an important advancement in the software 
engineering process. This is a aspect oriented system with new algorithms.       
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