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Abstract—It is agreed that both analysts and software 
architects play important roles in the successful software 
architecture, and that the transfer of knowledge is important in 
the software architecture development. However, most of the 
time knowledge transfer (KT) fails to successfully establish due 
to its transparent nature, ignorance, time constraint, lack of 
motivation and   so   forth.   Thus, this   paper   highlights   the 
importance of KT in software architecture. Our primary aim is 
to raise awareness among the practitioners by encouraging them 
to engage in KT in order to reap its benefits and advantages for 
self- improvement, satisfaction as well as for software project 
development itself. 
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I.  INTRODUCTION 
Inside software development, learning involves the transfer 

of knowledge across functional teams that are interdependent 
with each other. These teams not only hold specialized 
knowledge, but also have the opportunity to learn from each 
other [1]. Individual experts need to know about each other’s 
expertise for efficient task allocation and utilization of the 
knowledge distributed across the team under the presumption 
that each has the knowledge required to perform the task but 
that no one person has all of the knowledge or time to 
complete all of the tasks [2].  It has been widely acknowledged 
that teams often fail to take full advantage (the opportunity to 
learn) and therefore frequently experiencing minimal 
improvement in the development process and self- satisfaction. 
A study [3], [4], and [5] proved that the exchange of 
knowledge between groups or teams is indeed problematic. 

Software architecture is all about making design decisions 
based from the user requirements. Typically, these design 
decisions are not well explicitly documented but remains to 
reside in the mind of the software architects or software 

designers [6]. This has caused loss of the important knowledge 
underlying the decisions (the architectural artifact), including 
the evaluated alternatives, trade-offs and rationale about the 
decision made. 

The remainder of this paper is organized as follows. Section 
2 defines knowledge transfer in general. Section 3 describes the 
role of software architecture in software development. Next, 
section 4 presents the issues surrounding KT in software 
architecture, followed by section 5, which emphasizes the 
importance of KT in software architecture, and finally a 
conclusion is made. 

II. KNOWLEDGE TRANSFER 
Several scholars, most notably [7], [8], [9], [10], [11], and 

[12] argue that the process of KT is the dissemination of 
knowledge from one individual or group to another within the 
organization. It may be purposely   transferred, or it may occur 
as an unintended outcome of other activities. As asserted by 
[13] “…knowledge is best learned through exposure to and 
experience…” This is further supported by [5] where 
according to her, KT implies that each individual or group or 
organizational unit need not learn from scratch but can rather 
learn from the experiences of others. 

Therefore, in this paper, we adopted the definition of KT as 
the process through which one unit learns from the experiences 
of others [14]. From our perspective, KT is about the 
integration of knowledge and experience between people from 
various backgrounds and expertise. This is in line with the 
knowledge intensive atmosphere in software architecture 
development, which demands such integration. These people 
need not only sharing but also learning from each other’s’ 
experience to ensure that they can accomplish their tasks.   It is 
also believed that the definition of KT must cover the use of 
knowledge by the receiver and not simply by sharing of the 
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knowledge between units. This is particularly important to 
distinct the overlapping terms between KT and just knowledge 
sharing, and also makes it easier to verify that KT has 
occurred by investigating those cases involving use, which can 
be observed and measured. Given all these definitions, we can 
foresee that the role KT plays is critical to ensure the 
continuity of success to the organization, and also to the 
capability development of those involved in KT. 

III. SOFTWARE ARCHITECTURE IN SOFTWARE DEVELOPMENT 
The definition of software architecture includes all the 

usual technical activities associated with design: 
understanding requirements and qualities; extracting 
architecturally significant requirements; making choices; 
synthesizing a solution; exploring alternatives and validating 
them [15]. In software development process, software 
architecture is generally a part of preliminary design in the 
design phase.   It includes negotiating and balancing of 
functional and quality requirements on one hand, and possible 
solutions on the other hand. This means requirements 
development and software architecture are not subsequent 
phases that are more or less strictly separated, but instead they 
are heavily intertwined. 

There are many reasons describing the importance of 
software architecture phase in software development process. 
Firstly, it is a vehicle for communication among stakeholders. 
Software architecture is a global, often graphic, description 
that can be communicated to the customers, end users, 
designers and so on. By developing scenarios of anticipated 
use, relevant quality aspects can be analyzed and discussed 
with various stakeholders. The software architecture also 
supports communication during development. This is 
consistent with the empirical evidence by [15], where the 
architecture almost always exists as knowledge of people 
applied and communicated answering situated questions and 
problems. 

Secondly, it captures early design decisions. In software 
architecture, the global structure of the system has been 
decided upon, through the explicit assignment of functionality 
to components of the architecture. These early design decisions 
are important since their ramifications are felt in all 
subsequent phases. It is therefore paramount to assess the 
quality at the earliest possible moment. 

Thirdly, architecture is the primary carrier of a software 
system's quality attributes such as performance or reliability. 
The right architecture is the linchpin for software project 
accomplishment whereby the wrong one is a recipe for 
guaranteed disaster. 

IV. ISSUES SURROUNDING KNOWLEDGE TRANSFER IN 
SOFTWARE ARCHITECTURE DEVELOPMENT 

This section provides an overview of current practice in 
knowledge transfer during software architecture development. 
It also highlights some of the issues leading to lack of 

awareness on the importance of KT in the development of 
software architecture. 

As   noted   earlier, within software development, learning 
involves the transfer of knowledge between different   yet   
interdependent   functional   teams.   In reality however, these 
teams often create islands of knowledge, and thus fail to take 
advantage of the opportunity to learn from each other. 
References [16] and [5] highlight that members of a project 
team are not always aware of knowledge held by other team 
members and in other areas of the team and, therefore are often 
required to reinvent the wheel. Consequently, they miss some   
opportunities to improve their capability. Reference [17] list 
three examples   from their study in software architecture 
knowledge community: i) the knowledge is not disseminated to 
the appropriate stakeholders; ii) the recipients of knowledge 
do not use it in their own tasks, and (iii) it is cumbersome 
to search and locate for appropriate knowledge and adapt it in 
one’s needs. References [18], [19] and [20] further added to 
this in which, many software projects fail particularly because 
the failure to establish KT between members of software 
project teams. 

Although many claim to have been engaged in KT, not 
many are aware of its advantages. This is mostly caused by 
unclear flow of KT. Knowledge flows describe the details on 
how the knowledge is being transferred, from whom and to 
whom, including the content of the knowledge and how it will 
be made into use. Knowledge flows can take various shapes 
including forms that the organization’s members not explicitly 
are aware of, which means that they are not easily observable 
[21]. This is where people often fail to capture the flow of KT. 
They will start asking themselves what was actually being 
transferred, who were the participants, how it being transferred, 
what influences them and so forth. 

Compounding to this concern, several studies have proven 
that within software development, KT occurs more often, 
informally due to large amount of tacit knowledge. This can be 
further described using a common scenario as follows. On the 
analysis side, business analysts are likely to capture 
requirements in a Business Requirements Document (BRD) 
and communicate these formally (via the BRD or SRS) and 
informally via consultation and discussion to the architects. On 
the architecture side, software architects are likely to develop 
architecture design requirements based on the BRD or SRS and 
other artefacts independent of the business analysts, and apply 
established architecture rules, architectural principles and their 
own experiences to produce software architecture. Discussion 
and negotiation are likely between the two functional teams to 
reach agreement on (achieve a match between) the 
requirements of the problem space and those of the solution 
space. Topics discussed during the process of software 
architecture development are generally about making 
negotiations regarding the requirements, managing clients’ 
expectations as well as explaining rationales of the design. 
They also share about each other’s experience from working in 
previous projects. This predominantly tacit knowledge is 
mostly not documented and often ended up residing in people’s 
mind. These are supported by the assertion of [22], existing 
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notational and documentation approaches to software 
architecture typically focus on the components and connectors 
and fail to document the design decisions that resulted in the 
architecture as well as the organizational, process and business 
rationale underlying the design decisions. This results in lack of 
information and documentation of relevant architectural   
knowledge, high   degrees   of   design erosion and high 
maintenance cost. 

Working under constant pressure from the stakeholders, 
budget and   time constraints have certainly contributed in the 
way analysts and software architects do their jobs in producing 
quality software architecture.  Being in such condition, these 
people have limited time to fully utilize their knowledge (from 
KT among team members) or even create new knowledge 
while executing their tasks. Instead, they just do their task base 
on what they know at that moment, referring to their routine or 
common senses. No new knowledge, no improvement. Not 
only that, for software architect, creativity is also an important 
part of the job; the ability to design and think out the software 
or to find simple solution to complex issue. This part of 
knowledge does not come from the textbook but our 
experiences. KT allows the exchange of experiences. The 
inability to absorb new knowledge due to incompetence or 
limitation in their existing stock of knowledge impedes KT. 
Nevertheless, if there is no KT, these people will neither can 
improve themselves nor produce better software architecture. 

Another seemingly subtle issue of KT in software 
architecture development is the difference in expertise, which 
causes gap between different functional teams. Reluctance to 
exchange knowledge can be possibly caused by the specialized 
nature of the knowledge both analyst and software architect 
teams possessed. The specialist nature of their knowledge 
meant that they had very poor understanding of how other 
functions worked, or what their constraints or requirements 
were [23]. Parallel to this, some of them tend to think that they 
already possess certain level of knowledge, which they do 
not see much reason to look for more. To them, the 
knowledge that they have is sufficient to do their tasks. 

Lack of motivation in the working environment is another 
issue to ponder. There is an indication that it is the primary 
trigger for KT [24] and [25]. Lack of motivation, particularly 
extrinsic motivation has been raised by many as closely related 
with managerial or organizational issues. This type of 
motivation is about expected organizational rewards and 
reciprocal benefits. On the other hand, intrinsic motivation 
refers to knowledge self-efficacy and enjoyment in helping 
others and is very important to help perform complex or 
creative tasks such as developing architecture. In neither ways, 
both team leader and project manager plays a significant role in 
cultivating the sense of motivation among team members. 

V. EMPHASIZING THE IMPORTANCE OF KNOWLEDGE TRANSFER 
IN SOFTWARE DEVELOPMENT 

Software architecture development is where knowledge 
integration mostly occurs compared to other phases in software 
development life cycles. It is the encounter of two most 

highlighted roles for developing software architecture – the 
analyst and software architect teams. Both teams are 
specialized in different types of knowledge, background and 
capabilities. Although they are assigned with different job 
responsibility, they are highly dependent on each other. 
Software architect needs input from the analyst and vice versa 
to complete each other’s objective. But certainly the 
dependency that exists between them is not only limited to the 
need for delivering their tasks to develop software 
architecture. Instead, at the same time it initiates the urgency to 
learn about each other’s expertise, knowledge and experience, 
thus creating the opportunity for KT.  As a result, they create 
new knowledge and increase their own knowledge possession. 
Through this communication, the software engineer who shares 
his knowledge also updates his knowledge [15]. Now that they 
are well aware on how and where to locate and access 
expertise, they are well understood about each other’s 
accountability, the process of developing the software 
architecture will eventually become much smoother, faster and 
less problematic. 

It seems rightly emphasized to rationalize the importance of 
KT since software architecture development acts as a vehicle 
for communication among those who are involved. As a blue 
print that describes the whole software/system, it is a necessity 
for it to be effectively delivered and communicated. KT 
determines this by ensuring that the software architecture 
produced is the outcome of integration of knowledge 
particularly between the analysts and software architects. 
Through KT, both teams can communicate with each other and 
complete their tasks even when they are remotely located. 
Without KT, the development of software architecture might be 
imprecise and does not provide adequate information to 
proceed to the next phase of development. 

Making decision is never an easy task. Software architect is 
held accountable for making early design decisions during 
software architecture development. These decisions are partly 
made based on the input and requirements provided by the 
analysts. KT is crucially   essential   as   for   making   these   
design decisions, many factors and inputs need to be carefully 
considered and accounted. Both teams must provide as much 
information as possible to ensure that they can come out with 
the best decision for software design and at the same time 
ensuring that the user requirements are fulfilled. 

VI. CONCLUSION 
In this paper, we emphasize the importance of KT in 

software architecture development, by presenting the 
aforementioned issues in the current practice of software 
architecting process. Following our study, we addressed five 
issues concerning the difficulties, which refrain KT to 
effectively establish while developing software architecture. 
The issues include unclear flow of KT, the dominance of tacit 
knowledge that are not well documented, stressful working 
atmosphere, and difference in expertise as well as lack of 
motivations among the development team. We anticipate that 
practitioners will gain their awareness towards these issues and 
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find solutions on how to overcome each one of them and 
eventually able to establish an effective process of KT. 
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