
Abstract
 Software engineering is the process of design; develop Implement 
and Maintenance a particular task with certain goal by the help 
of logical activity perform by the knowledge communities. 
Especially, In Knowledge Organization around 80 Percent 
Problem is recognized by the Knowledge communities i.e. related 
to the people. Much work is recognized in the field of knowledge 
management support for Software Organization but knowledge 
manager are still facing Problem Related to organizational 
Knowledge management. While, we are crossing the dynamic and 
multi facet environment where work to be performing 24*7*365n 
in manner. So, we need an environment which acts as a multi 
agent for knowledge management communities. In this work we 
are proposing a Model for Software Companies who are seeking 
for optimum Knowledge management practices (OKMP) at the 
organization. In order to get this objective we have splitting the 
work into five phases; Which begins from Identification of the 
various Problems related to software Engineering or Software 
engineering Practices (SEP)? To overcome these problems we 
are bringing knowledge management and it’s Various Practices 
including the consequences of such Practices? Then after we are 
keeping Multi Agent System in Knowledge Management and then 
we are putting MAS and KM as a whole in Software Engineering. 
Finally, we are looking for the result of such merger which would 
further term as SE-MABKM (Support for Software Engineering 
via Multi agent based Knowledge Management). 
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I. Introduction
We are working in multi facet era where software became parts and 
parcel of business environment. The demands of software and its 
development are increasing. Shorter time-to-market, better quality 
and better productivity are more and more goals to be achieved. 
To meet these requirements, software organizations have tried to 
better use one of its most important resource: the organizational 
software engineering knowledge. Historically, this knowledge 
has been stored on paper or in people’s mind. Unfortunately, 
paper has limited accessibility and it is difficult to update [1]. 
Knowledge in people’s mind is lost when individuals leave the 
company. Furthermore, in a large organization, it can be difficult 
to localize who knows some matter. So, knowledge has to be 
systematically collected, stored in a corporate memory, and shared 
across the organization [2]. To put knowledge sharing in practice, 
organizations should acquire knowledge from their members and 
formalize it to make it available on an organizational level.  In 
this context, multi agent based knowledge management systems 
can be very useful. Knowledge management (KM) involves 
human resource, enterprise organization and culture, as well as 
the information technology, methods and tools that support and 
enable it [3]. Based on the online survey conducted by the author 
and after the response provided by the Knowledge Manager and it 
enabler demand Multi agent based knowledge management system 

that facilitates creation, access and reuse of knowledge, and its 
main goals are to promote knowledge growth, communication, 
preservation and sharing. Below data are showing response and 
applicability of MABKM. Authors are trying to see the applicability 
of MABKM in software Engineering Environment. 

Response are saying information and data availability of 
experienced personal who have more than 9 years of experience 
in the field of Knowledge management from Software Companies 
to Industry but till paper writing more response from beginning 
In knowledge management practices it is very essential for us to 
know the people background. 

In general at whole we have only two departments at organization 
which is separated by Production and marketing here we are 
focusing on response from only production but we can not neglect 
response from marketing department. For this research work 
each and every personal who are managing knowledge and their 
experience are remarkable here 57% People are participating from 
production and remaining 7% from Marketing.
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Other side of questionare is based on the time spent by the 
knowledge manager more than 10 hour .14% and 36 % of data are 
again saying that they spent on knowledge management. So again 
a conclusion came that we are spanning more time in knowledge 
management it means we need a system or concepts based on that 
we can get knowledge management practices.

This question are validating the research ideas for the response 
near by 80% knowledge management people or knowledge 
communities are seeking the knowledge management practice 
based on the multi agent approach

People may select more than one checkbox, so percentages may 
add up to more than 100%.The above bar graph shows that 83% 
response favors for Multi agent based Knowledge management 
approach are required for software engineering Practices

Based on the questionnaire and their response motivate me to do 
work on  Multi Agent system (MAS) it is widely use to deals with 
some problem in the complex environment especially distributive 
collaborative   environment.  MAS are the group of agent that can 
define their goal and action and it integrates these functions to 
finish a large complex task such as workflow control knowledge 
search. Each agent can interact and collaborate with user or other 
agents through communication for a special problem. MAS offer 
a new dimension for cooperation and coordination in distributed 
collaborative environment. It can provide an effective platform 
for coordination and cooperation to help the members of team 
to manage knowledge. Agent’s technology is an appropriate 
technology to design and develop a distributed system for 
KM. In the context of software development, MABKM (Multi 
agent based Knowledge management) can be used to capture 
the knowledge and experience generated during the software 
process. Although every software development project is unique 
in some sense, similar experiences can help developers to perform 
their activities. Reusing knowledge can prevent the repetition 

of past failures and guide the solution of recurrent problems. 
So, to be effective, a knowledge management system should be 
integrated to the software process. Since Software Engineering 
Environments (SEEs) integrate collections of tools supporting 
software engineering activities across the software lifecycle [3], it 
is natural to integrate MABKM facilities in a SEE. In this paper, we 
propose a Multi agent based knowledge management infrastructure 
to enable MABKM in SEEs, which considers knowledge capture, 
store, retrieval, dissemination, reuse and maintenance with the use 
of multi agent architecture of Knowledge management. Section 2 
discusses software engineering practices. In section 3, we present 
the OPKM (Optimum knowledge management Practices) who can 
overcome the organizational process problem. Section 4 and 5 
shows how multi agent system is related to software engineering 
and knowledge management. Finally, in section 6, we are going to 
proposed a MABKM model for software engineering Practices that 
will known as SE-MABKM((Support for Software Engineering 
via Multi agent based Knowledge Management)

II. Software Engineering Practice and Process
The Software Engineering term began to be popularized in 1968 
at Software Engineering Conference that was held by NATO.  A 
body of knowledge that discussed all the aspects of the production 
of software, starting from the early stage that is the analysis of 
the requirement for the user, determined the specification from 
the requirement for the user, the design, coding, the testing to the 
maintenance of the system after being used. Fig 1 showing the 
software development life cycle or practice at the organization. 
It is clear that Software Engineering is not only related to the 
production method of the computer program. While it has

Fig. 1 : Software development life cycle and phases.

the meaning of all the matters that are connected with the process 
of the production like project management, the determination of 
the personnel, the budget of the cost, the method, the schedule, 
the quality up to the training of the user was a part of Software 
Engineering. General, software engineering objectives are fairly 
similar to other engineering fields. In other side engineering field 
will always try to produce the highest performance output at the 
lowest possible cost at exact time. The software engineering 
aims for, Lower software production cost. High performance 
and reliable software in time. Multi platform software. Low 
maintenance cost. Its requirements related to the requirement 
specifications of the software. Software design includes software 
architecture determination, software components, interface, as 
well as other software characteristics. Software construction 
relates to the software development, including the algorithm, 
coding, testing, and debugging. Software testing covers 
software behavior evaluation and testing. Software maintenance 
Includes maintenance efforts as software are operated. Software 
configuration management is related to the configuration of 
software to satisfy a certain requirement. Software engineering 
management related to the management and the grating software 
engineering, including planning of the software project. Software 
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engineering tools and methods include the theoretical study on 
aids and the software engineering method. Software engineering 
process is concerned with the definition, the implementation, the 
grating, the management, the change and the improvement of 
the process software engineering.  Software quality is stressed 
on the quality and the software life-cycle. There were many 
software development models, including The Waterfall Model, 
Joint Application Development (JAD), Information Engineering 
(IE), Rapid Application Development (the COUNCIL) including 
Prototyping, Unified Process (UP), Structural Analysis and 
Design (SAD) and Framework for the Application of System 
thinking (FAST). But is this model are appropriate for knowledge 
management I think not we need a Multi agent based approach 
to manage knowledge specially Software engineering due to we 
unable to mange then they will manage your organization and 
knowledge.

III. Optimum Knowledge Management Practice
To support the knowledge management process in a SEE, a 
complete KM infrastructure should be provided. The corporate 
or organizational memory (OM) must be at the core of this 
infrastructure, supporting knowledge sharing and reuse. Arranged 
around the OM, knowledge management services shall actively 
provide useful information to users working on knowledge-
intensive tasks [3]. These knowledge management services 
correspond to the activities of the knowledge management 
process: creation, capture, retrieval, access, dissemination, use, 
and preservation of the organization’s knowledge, as shown in 
Figure 2. The primary requirement for an OM is to prevent the 
loss and enhance the accessibility to organizational knowledge 
by providing a centralized, well-structured knowledge repository. 
Since workers are often too busy to look for information or do not 
even know that relevant information exists, proactive services must 
be provided, actively reminding workers of helpful knowledge. 
Thus, knowledge distribution may be passive or active, as either 
the user can search for the required information, or the KM

Fig 2: Knowledge Management Infrastructure

system itself can offer knowledge that seems relevant to the 
user’s task [3].To gain user acceptance, a KM system must be 
integrated into the organization’s process, allowing to collect 
and store relevant knowledge as they are generated in the work. 
Consequently, it should be also integrated to the existing work 
environment [3]. The KM system is to be an assistant to the user, 
supplying him with relevant organizational knowledge, but leaving 
him the responsibility of a contextual interpretation and evaluation 
of this information. In this context, to keep an OM up to date, it 
is important to get feedback from its users, who must be enabled 
to point out deficiencies and suggest improvements without 
significantly disrupting their usual workflow. Therefore, user 
feedback is essential for OM maintenance and evolution [3]. Even 
though the advantages of having an OM are generally recognized, 
organizations are reluctant to invest time and money into a novel 

technology whose benefits are distant and uncertain. Thus, a KM 
system must exploit readily available knowledge, provide benefits 
quickly, and be adaptable to newly arising requirements

3.1 Knowledge Capture
Since ODE deals with three kinds of knowledge, it must offer 
facilities to capture each one of these type:
• When dealing with lessons learned, we have to consider that 

project-level knowledge can be useful, but it is not always 
the case. Generally, project-level knowledge must be handled 
to become an organizational knowledge. A tool supporting a 
workflow for approving a lesson learned was developed in 
ODE. First, a developer inputs a lesson learned in the OM. 
At this moment, this knowledge is not available for other 
developers. The knowledge manager must evaluate and adapt 
the lesson learned so that it can be considered knowledge at 
the organizational level. Once approved, the lesson learned 
is made available.

• The knowledge manager is responsible for creating the 
instances of the ontology that are useful to the organization. 
In ODE, for each ontology, there is a tool supporting its 
instantiation.

•  Finally, artifacts created during the software process must also 
be available as knowledge items. Artifacts must be submitted 
to configuration management. ODE has a prototypical 
configuration management system that controls not only 
artifacts produced by ODE’s internal tools but also artifacts 
from external tools that are put under version control. So, 
in the current stage, the ODE’s configuration management 
system is the base for dealing with artifacts as knowledge 
items.

3.2 Knowledge Search: 
Knowledge management in ODE supports information access 
through searching. An ODE user can search for any kind of 
knowledge in the OM: formal knowledge (artifacts and ontology 
instances) or informal (lessons learned).

3.3 Knowledge Dissemination
While knowledge search is a user-initiated search, knowledge 
dissemination is initiated by the system, without requiring the user 
to explicitly formulate a query. Software agents monitor the users’ 
actions as they work and inform them about potential relevant 
knowledge. Users can browse the various knowledge items and 
then select and reuse one of them. Knowledge dissemination is 
particularly important when users are not motivated to look for 
information or when they are not aware of the need for information 
in the first place.

3.4 Knowledge Use
Once a knowledge item is selected for use, the user can identify 
what part he/she wants to use and a new knowledge item is created 
based on the previous one. Some reuse information is shown, 
including when and how often this item has been used and who 
used it. Finally, the user must evaluate the reused item to help 
knowledge maintenance. It includes evaluation information about 
if the item was useful, problems that appeared when reusing it, 
and solutions which have been applied.

3.5 Knowledge Maintenance
For maintenance and evolution of the OM, it is necessary to take 
into account users’ feedback. Based on the user feedback, the 
knowledge manager can decide what knowledge item is obsolete 
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or which one had never been used. The knowledge manager can 
exclude knowledge items by himself or can require the support 
of a software

Fig 3: Architecture of Multi Agent Based Knowledge 
Management

agent. To realize theses tasks, the knowledge manager has an 
interface to search for knowledge items, to exclude them, and to 
configure a software knowledge maintenance agent. The software 
agent can be set to alert the knowledge manager to realize an 
OM’s maintenance at defined time intervals or when the OM has 
reached a defined size. The software agent can also suggest some 
knowledge items to be excluded based on knowledge manager 
criteria. The knowledge management approach proposed is to 
be applied to the entire SEE, and not only to one of its tools. 
Agent based tool will supports software quality planning and 
tracking. .

IV. Multi Agent Based Knowledge Management 
Knowledge has been considered one of the important resources 
and precious property, therefore knowledge management (KM) 
becomes more important to success of all fields. Knowledge 
management mainly concerns using, spreading, sharing, 
representing and storing of knowledge [4]. Developing knowledge 
management system (KMS) is a difficult task; in fact, there are 
different approaches towards this. For instance, the process 
based approach focuses on the use of knowledge by participants 
in a project or the infrastructure/generic system based approach 
focuses on building a base system to capture and distribute 
knowledge for use throughout the organization [5]. With rapid 
development of the Internet, the original knowledge management 
systems which are centralized control can not be adaptive to the 
distributed environment, especially to collaborative environment 
which brings geographically dispersed teams together, supporting 
communication, coordination and cooperation. Collaborative 
environment could not only support the work, but also achieve 
a seamless knowledge flow among the collaborative team 
members. In addition, there may be exist more than one knowledge 
bases including personal knowledge base in the collaborative 
environment and involve knowledge in each phase of implement 
process. So the distributed management of knowledge is essential 
and critical. Currently, to solve the issue of knowledge management 
in distributed environment, agent and multi-agent technology use 
and propose the distributed knowledge architecture for knowledge 
management based on multi-agent. Multi Agent technology is one 
of the most exciting fields in the intelligent resource management 
[6]. This review is the different issues and challenges in multi 
agent based knowledge management using several emerging 
technologies to support a Knowledge Engineering approach in 
order to help professional actors to manage knowledge during 
their projects. 

4.1 MABKM
In a nutshell, an agent can be seen as a software and/or  hardware 
component of system capable of acting exactingly in order to 
accomplish tasks on behalf of its user in some environment. 
Its characterization includes (1) reactivity; (2) autonomy; (3) 
knowledgebase. Agent technology is one of the most promising 
technologies for dealing with distributed collaborative environment 
and social interaction in now ledge management.MAS is widely 
used to deal with some problems in the complex application 
environments, especially distributed collaborative environments. 
MAS are a group of agents that can define their goals and actions, 
and it integrates these functions to finish a large complex task such 
as workflow control, knowledge search. Each agent can interact 
and collaborate with users or other agent through communication 
for a special problem. MAS offer a new dimension for cooperation 
and coordination in distributed collaborative environment. It can 
provide an effective platform for coordination and cooperation to 
help the members of team to manage knowledge. Agent technology 
is an appropriate technology to design and develop a distributed 
system for KM [7]. The term “knowledge” is sometimes used 
interchangeably with the term “information”. From views held 
by some in the knowledge management field, knowledge holds 
an elevated status compared to information [8]. Knowledge 
management is the name of a concept in which an enterprise 
consciously and comprehensively gathers, organizes, shares, and 
analyzes its knowledge in terms of resources, documents, and 
people skills. Advances in technology and the way we access and 
share information have changed that; many enterprises now have 
some kind of knowledge management framework in place[9]. 
Fig. 3: Multi Agent Architecture for Knowledge Management 
Developing KMS is a difficult task; in fact, there are different 
approaches towards this. For instance, the process/task based 
approach focuses on the use of knowledge by participants in a 
project or the infrastructure/generic system based approach focuses 
on building a base system to capture and distribute knowledge for 
use throughout the organization [10]. On the other hand, before 
developing

Fig. 4: Architecture of Integration of MABSE

this kind of system it is advisable to study and understand how the 
transfer of knowledge is carried out by people in real life. However, 
when developing KMS developers often focus on the technology 
without taking into account the fundamental knowledge problems 
that KMS are likely to support [11]. Figure.3 shows the overall 
architecture of the distributed knowledge management system 
which is constituted of a set of agents and mainly function modules 
[12]. These agents are identified by their active roles: serving users, 
or cooperating work and etc. Each agent is specialized according 
to its intended roles in the supply chain [12]. KM Each agent is 
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autonomous in making decisions on behalf of each function. That 
is, each agent autonomously collects and processes knowledge 
information, and cooperative work between these agents according 
to the practical needs. Share Knowledge Space and Communication 
Control Center are the main area of knowledge exchange and 
interaction during the development project. In this knowledge 
architecture, some agents are very important for project teams 
to cooperative design and develop. These agents are named as: 
Domain Knowledge Agent (DKA), Organization Knowledge 
Agent (OKA), Process Knowledge Agent (PKA), Distributed Case 
Base Agent (CBA), Ontology Agent (OA), User Interface Agent 
(UIA), Workflow Agent (WA) and Toolset Agent (TA).  

V. Multi Agent Based Software Engineering 
The software engineering process can be greatly enhanced by 
utilizing agent technology and adopting the architecture of an 
intelligent, flexible and extensible agent system. The multi-tier 
architecture of most distributed applications offers a suitable 
foundation because of its inherent complication that highlights 
the significant and novel contribution of a multi-agent architecture. 
The rationale behind utilizing agent technology has to do with the 
interoperability of the software resources belonging to potentially 
disparate application components and disparate domains. Towards 
this direction, agents offer a unified platform of interaction through 
agent communication. The application of agent technology for 
the software engineering task is certainly a new and promising 
research area. However, a variety of approaches that attempt to 
exploit the benefits of agent technology have already made their 
appearance and it is expected that this tendency will further evolve. 
Multi agent can be very useful to store / retrieve information at 
whole software development life cycle. In this research work I 
am just integrating the concepts of Multi agent based software 
engineering. Agent based software engineering is demandable 
by the customer. It also deals with the employment of software 
engineering technology for agent systems and applying software 
engineering methodologies to assist the creation of multi-agent 
systems; this is realized by suggesting multi-agent frameworks 
that can be used as a model to build agent systems for testing 
service-oriented web applications [13]. This research track aims 
at presenting an agent system for tackling the issues of software 
maintenance and testing of distributed applications. Some research 
work focuses on presenting communication and coordination 
infrastructures for agents engaged in web software testing [14]. 
Another research direction targets the creation of a multi-agent 
framework for software testing but the goal is on how an agent 
infrastructural framework can assist the job of constructing concrete 
agents systems for service-oriented applications. So figure 3 are 
showing how agent based software engineering are supporting the 
management communities problems. Agent-Oriented Software 
Engineering and gives idea of an agent is being utilized as a 
generic software engineering model. 
VI SE-MABKM(support for software engineering via multi agent 
based knowledge management).
Management have responsibility to increase their capacity as well as 
maximize the Return on Investment so below Proposed architecture 
of SE-MABKM are showing how MABKM and MABSE to be 
increase the capacity of Knowledge management at Software 
companies The Figure 5 shows the how model will covered by the 
Knowledge management communities for Optimum Knowledge 
management practice at software engineering Environment (SEE).
above figure covers by the software development lifecycle by 
the multi agent based Knowledge management. Due to the era 
of global competition SE became more complex so if we will 

not develop SEE

Fig. 5: Proposed Architecture of SE-MABKM

based on the Multi agent the project monitoring and tracking 
became more hectic. In Other side if we will be unable to proper 
management practice the management people became failure that 
will lead to decrease organizational face value as well as end of 
organizational practice so in this era when we are working in 
24*7 n then organizational practice like Management, Process 
and Development is also became 24*7 which lead to complex 
environment. So we need a complete integrated Tools who can 
support software companies for its development Practices. This 
is known as SE-MABKM.     

VII. Conclusion 
Knowledge management is complex tasks especially in the software 
organization management communities need to manage people 
information related to engineering as well as Process improvement. 
So we need a conceptual framework based on that; knowledge 
manager can reuse this information in further process in the form 
of software agents. In this paper we presented an infrastructure for 
managing knowledge in a software engineering. At the core of this 
infrastructure there is an organizational memory. Around it, there 
are knowledge management services supporting OKMPs, such as 
knowledge capture, retrieval, search, dissemination, maintenance 
and reuse. We also presented how this to be integrated into MAS. 
After the integration of this concepts knowledge became MABKM 
and side by Side if we include this MAS into SDLC as Well as 
SPI (Software Process Improvement Practice) then we are able to 
get the SE-MABKM Model. Based on this model if Knowledge 
Communities to monitor and develop tools to maximize the benefit 
the communities can get maximum benefit from their resources. 
In this perspective, knowledge workers constantly create new 
knowledge as they work. Some benefits of this approach can be 
pointed out:
• With MABKM integrated to a SE, it is easier for developers to 
create new knowledge. In this way, the organizational memory 
is not closed. It is always evolving.
• A major concern for knowledge management in ODE is to capture 
information during the software process without developers’ extra 
effort. Thus, the KM system is actively integrated into the work 
process. An isolated KM system, on the other hand, can be a 
barrier to innovation, because it does not let workers share new 
ideas with their peers. Closed systems do not give organizations 
control over their own knowledge, since there is a gap between 
knowledge creation and integration. Innovations happen outside 
the KM system, and then it contains information that is chronically 
out of date and that reflects an outsider’s view of work.
• Knowledge management users are no longer passive receivers 
of knowledge, but are active researchers, constructors, and 
communicators of knowledge. Knowledge can be constructed 
collaboratively in the context of the work. Attention to knowledge 
requires attention to people, including their tasks, motivation, 
and interests in collaboration. The heart of intelligent human 
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performance is not the individual human mind but groups of minds 
interacting with each other and with tools and artifacts.
• A KM system must provide the information workers need, 
when they need it. ODE’s KM system can play an active role in 
knowledge dissemination. 

In other side Software agents monitor the actions of users as they 
work, and inform them about potentially relevant knowledge for 
the task at hand. Here we are only proposing the architecture 
which can help to knowledge management communities to 
develop application as well as for management communities who 
is trying to integrate this concept into knowledge management 
practices. MABKM practice to be integrated into SDLC and SPI 
Then organization monitoring system can be very effective 
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