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Essay topic: 

Someone told me that at his company, there were three points of view about architects. One side said that an architect was a leader of developers, and must be able to set rules for how the software is to be developed and be able to teach developers how to follow the rules. The second side said that an architect must understand the problem domain and the business context and be able to talk with business analysts and help the managers make technical decisions to achieve business goals. The third side said that an architect must be responsible for ensuring the correct hardware for a system. Which one of these points of view is correct? Explain how you would answer this question, backing up what you say with evidence from books or articles that you have read. 
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1. Introduction.

Software architecture is, undoubtedly, playing a more and more vital role in software development. Software architect is now becoming a more common title in software organizations. There are many researches about software architecture and the role of the architect in software development (Garlan 2000, SAIP, SEI Website). Some industry-wide methodologies, like the Architecture Business Cycle (ABC) in SAIP, the architecture-centric approach in RUP (Krutchen 2000), SEI's architecture-centric methods (SEI Website) allocate software architecture and the architect a central position in the software development life cycle. There are some arguments that failure in software development may be related to the weakness of the software system architecture, or the lack of a strong concept of software architecture in system development (Ewusi-Mensah 2003, Chapter 5). 

However, as compared to other common activities in software industry, such as project management or systems design, architectural design is still a relatively new discipline (Garlan 2000). The role of the architect is, therefore, not always clearly established in practice. For instance, in one and same company, there may be three different points of view about software architects as following: 

(1) an architect is a leader of developers, and must be able to set rules for how the software is to be developed and be able to teach developers how to follow the rules
(2) an architect must understand the problem domain and the business context and be able to talk with business analysts and help the managers make technical decisions to achieve business goals

(3) an architect must be responsible for ensuring the correct hardware for a system

2. Discussion on the three points of view about software architects.

There are elements of truth as well as untruth in these viewpoints about the role of the architect. First of all, they seem to be inconsistent to each other: the first one emphasizes role of the architect in the technical development as a leader of developers, the second one sees the architect as an assistant to the project manager in business context, the last one’s concern is about the architect in the process of hardware selection in system development.  

The software architect is definitely a technical-oriented role whose activities lead to the establishment of an architecture for software-intensive systems and who ensures enforcement of that architecture realization during the development activities. The architect is, therefore, truly the leader of developers in the meaning that he/she lays out the fundament and paves the way for further development, not that he/she will supervise the developers’ activities. The architecture will also have impacts on how the designers and developers do their detailed work; these are architectural constraints. For instance, the limit possible options architectural tactic (SAIP, Section 5.3) imposes that certain software module may be called only from some specified modules, but not from all others. They are rules that developers have to follow. The architect has to communicate clearly these rules to the developers. The emphasis of this communication is on why these rules should be applied, for example, to meet the modifiability quality requirement, not on how to follow and implement the rules. However, there are many other rules for smooth development, like the process activities in CMMI guidelines for process integration (Chrissis et al. 2003). These rules must be set up by an effort of the whole organization, and are out of the architect’s direct responsibilities, though the architect can contribute to their establishment and enforcement.

The architect must understand business context and problem domain. These are where many explicit or implicit requirements arise. A good understanding of the problem domain and the business context may help the architect focus on important portions of the system under scrutiny and their interactions, as well as deal with quality attribute scenarios (SAIP, Section 4.3) Moreover, artifacts provided by business analysts may be used as inputs for the architect to envision or elaborate the software architecture (Kazman et al. 2004). Definitely, the architect has to talk with business analysts to ensure these requirements are correctly incorporated in his/her architectural design. However, the architect is not going to help the project manager make technical decisions anyway. The architect should make these decisions by himself or herself. Creating software architecture is about making technical choices to meet the functionality and essentially quality requirements (SAIP, Chapter 4). These decisions must be communicated to the project manager and upper management to ensure they meet the business goals for this specific project or for the whole company in the long run. The project manager has to ensure enough resources to carry out the architecture or immediately feedback to the architect if any concerns of deficiency may exist. 

The architect has to think about the hardware platform on which the system can run. A deployment view showing the physical deployment of software elements on

hardware platform is an essential view among common architectural views in documenting software architectures (SAIP, Chapter 9). Since many systems must be built on existing hardware or under tight hardware constraints, it is not always the case that the architect has the freedom to make this kind of choice. On the other end, there are situations that the architect must ensure portability of the system under development so that the system can run on as many hardware platforms as possible. In any way, choosing the correct hardware is important, but not the only activity of an architect.  

The next sections will discuss: 
1) What is the role of software architect in software development organizations in general? What are his/her required competencies?

2) Why different views of role of software architect may exist? 

3. Role and competencies of software architects in general.
In SAIP, the authors' focus is on the envisioning of software architectures, how to create an architecture to meet all requirements and constraints, how to analyze the architecture and software architecture beyond a single product (like in a product line or industry). There are no explicit sections about the role of the architect, which kinds of activities the architect must do or should not do, and the qualifications a competent architect should have.  The role of the architect in SAIP, however, is clarified through explaining how these architectural activities are performed. The Architecture Business Cycle (ABC) (SAIP, Chapter 1) puts the architect into the center of the cycle and thus emphasizes his/her importance. One can see form this cycle that an architect has to: communicate to the stakeholders to obtain the correct requirements and their quality attributes; develop the architecture solution; guide, evaluate the detailed engineering solution, enforce the architectural constraints; interact with technical environment; apply technical expertise to make optimal and reasonable architectural decisions.

In a company with a well defined software process, the role of an architect may be explicitly defined. In RUP (Krutchen 2000), for example, one can find the following definition of the architect role:  


The architect leads and coordinates technical activities and artifacts throughout the project. He or she establishes the overall structure for the interfaces between the major groupings. In contrast with the views of the other workers, the architect's view is one of breadth rather than depth. (Krutchen 2000)
Thus, in RUP, the activities belonging to the responsibilities of the software architect include: architectural analysis, identify design mechanisms, describe the architecture, maintain architectural integrity, working with project management (Kroll 2003, Krutchen 2000).  In RUP, there are also many other well-defined roles with whom the architect interact: the business-process analyst, the project manager, and so on. Understanding the role of the architect is, however, tightly bound to the understanding of the concept of software architecture itself. One can say for sure that the architect role must evolve throughout the lifecycle of software development, and also during evolution and maintenance cycles (Kroll 2003). This viewpoint coincides with the loop approach of SAIP’s ABC.

A strong architect must have a technological mindset. However, the collection of activities that an architect must or should actually participate in may be much broader, like organizational politics, consulting, acting as the emissary of the architecture, maintaining morale, and others (Bredemeyer and Malan, SEI website, WWISA). In short, an architect must have deep knowledge and wide experience, in which communication and negotiation skills play a vital role. Thus, the architect's role is characterized by the following:


Architecting: The Art of Compromise. Architects need to consider and balance the impact along a number of different dimensions when making architectural decisions. This forces the architects to constantly make difficult tradeoffs. (Kroll 2003)

In (Bredemeyer and Malan 2000) the authors talk about various domains of the architect’s competency.  They include: technology, business strategy, organizational politics, consulting, and leadership. 

Strong technological background is the best support an architect can rely on. It is crucial that technological expertise is an important feature of software architects, but not the only one. An architect must know how to align his or her expertise with the business strategy of the organization he or she is working in. In many cases, the architect can contribute positively to its changes or improvement. A good example to illustrate the influence that software architecture i.e. working results of a software architect, may influence the business strategy of his/her organization, is the emergence of software product lines (SAIP, Chapter 14) where benefits and  business areas of companies may change significantly under the endorsement of product line approach. In SAIP’s ABC, the ways an architect may influence the business are: in communicating architecture to management, in shaping the organization structure, and through the feedback loop of the ABC cycle.

Is organizational politics a necessary domain of competency for an architect (Bredemeyer and Malan 2000)? Maybe an architect should avoid this as much as possible, to focus only on technical jobs? However, an important part of an architect’s job is to communicate, to convince, to argue, to negotiate, and to influence. So, an architect may participate in an organization’s politics positively, to ensure that the organization will support his/her architectural decisions, perhaps not only in achieving the goals for the current project but also in shaping the architecture for a whole family of products.

In the consulting role, the architect acts as an adviser, a trainer, or an educator. It depends on the audience that the architect may use different tactics to communicate his or her ideas, and make sure they are well understood and implemented correctly.

Designing software architecture is about making hard decisions. So, the architect must be competent and confident to lead the team through difficult decisions, establish a common vision and value of the system under development, and motivate the team to achieve the final goals of the project. His/her leadership potential is therefore much valuable. To paraphrase Hohmann in “Beyond Software Architecture" (Hohmann 2003), one can say "the architect creates and sustains truly winning solutions by focusing on the practical, nuts-and-bolts choices that must be made by the development team in a wide variety of areas." 

4. Why different views on the role of the software architect exist? 

The example in the essay topic is an extreme one, but the fact is: different views on the role of the architect exist. Why?

One of the obvious reasons is the software architecture concept is a relatively new one (Garlan 2000) as compared to the other roles in computer industry. Software architecture has emerged largely in the last decade of the 20th century (Garlan 2000, SAIP) and continues to develop until current time. A preliminary survey of opinions on the role and duties of software architect on the SEI website (http://www.sei.cmu.edu/ata/arch_duties.html) yields a common set of what people may think about these roles, and one can easily observe a variety of ideas. 

The software engineering profession itself is not yet established as firmly as other professions do, like civil engineers, medicine doctors, and lawyers (McConnell 2003). Consequently, it takes time for the knowledge of the role of software architect to spread out into the professional community and to establish a common understanding of the profession of the new discipline (McConnell 2003), in this case the profession of a software architect. One of the organizations that strongly advocate for the firm establishment of such a profession is WWISA (http://www.wwisa.org/wwisamain/role.htm).

Another important point here is the educational background of software practitioners. Although nowadays many universities are offering various courses on software architecture (usually at graduate level), by the time most of current architects and their colleagues received their formal education, there was still lack of a shared body of knowledge of software architectures (Garlan 2000). Subsequently, a common, widely accepted understanding of the architect’s role may not exist in every organization.      

5. Conclusion

Software architecture is maturing as a discipline in software engineering (Garlan 2000, SAIP). However, there are still many challenges that face software architect-practitioners in their professional careers. By carrying successfully their duties, software architects can contribute to the establishment of software architecture as an important factor in software project successes. 
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