
ISERN 2008 Software Architecture (SA) Session 

Chair: G. Cantone 

Facilitators: M. AliBabar, J. Carver, D. Cruzes, D. Falessi, O. Pastor, F. Shull, and G. H. Travassos 

 

Monday 6.10.2008 14:00 – 15:00 

 

Reading Material 

 

 

 

Applying Empirical Software Engineering to Software Architecture 
 

by M. AliBabar, G. Cantone, J. Carver, D. Cruzes, D. Falessi, O. Pastor, F. Shull, G. 

H. Travassos 

 

Abstract. In this note, we first highlight some open issues that concern software architecture and its 

relationships with empirical studies. Subsequently, based on the time allotted to, we define a main 

goal and a couple of additional goals for this session. Finally, depending on the number of expected 

participants we provide organizational insights for the ISERN 2008 Software Architecture Session. 

 

1. Software Architecture Issues 

 
1.1  Basic Issues 

These issues concern some points, including: 

1. What is Software Architecture? 

2. Is Software Architecture relevant, and why? 

3. Is Software Architecture actually designed on scientific basis or just made on the basis of the 

individual architect experience? (Q: Is this point suitable for ISERN participants?)  

4. Is it worth to develop scientific research about Software Architecture? 

5. What evaluation models are applied nowadays to software architecture development 

technologies? 

Concerning the abovementioned points, let us present some preliminary considerations. 

Software architecture has emerged [1] as an important [2] field of software engineering for 

managing the realm of large-system development and maintenance [3]. The main intent of software 

architecture is to provide intellectual control over a sophisticated system enormous complexity [4].  

There are several definitions of software architecture [5]; one of the most used is the set of 

significant decisions about the organization of a software system: selection of the structural 

elements and their interfaces by which a system is composed, behavior as specified in 

collaborations among those elements, composition of these structural and behavioral elements into 

larger subsystem, architectural style that guides this organization. Software architecture also 
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involves usage, functionality, performance, resilience, reuse, comprehensibility, economic and 

technology constraints, tradeoffs, and aesthetic concerns [6].  

There are several metrics regarding design quality (e.g. [7,8,9,10]); however, there is a difference 

between architecture and design [11]: the former artifact is part of the latter. The word software 

architecture is now used everywhere, reflecting a growing concern and attention. In fact, 

architecting is the activities of conceiving, defining, documenting, maintaining, improving, and 

certifying proper implementation of an architecture [12]. Thus, many design decisions are left 

unbound by the architecture and are happily left to the discretion and good judgment of downstream 

designers and implementers [3]. Each software system has a software architecture [13]; it can be 

implicit, i.e. accidental, or explicit i.e. documented and specifically designed to fulfill predefined 

business objective or non functional requirements. A discussion regarding state of the art of 

available software architecture design method can be found in [14], while commonalities and 

variability of software architecture design methods are extensively described in [15].  

However, why we should care about software architecture? Software architecture is developed 

during the early phases of the development process; it hugely constraints or facilitates the 

achievement of specific functional requirements, non-functional requirements, and business goals 

[2]. Hence, reviewing the software architecture represents a valid means to check the conformance 

of the system and to reveal early any potentially missed objective [16]. There are different ways to 

evaluate a software architecture; such an evaluation activity can differ in: the technique adopted  

[17], the input given [18] to, and in the scenarios [19] adopted for, such an evaluation technique. 

Moreover, the level of “goodness” [20] of an architecture heavily depends on the amount of 

knowledge that the architects have; this problem is known as “bounded rationality” [21]. Software 

architecture is an artifact that the software development lifecycle delivers very early; this implies 

that software architecture decisions are made often based on unstable and quite vague system 

requirements.  Hence, software architecture goodness depends on the existent level of knowledge 

that architects have about both the problem space (i.e. requirements understanding/changes), and 

the solution space (design solution characteristics):  such a level is really difficult to measure, hence 

hard to replicate and control.  

In case of maintenance operation, since software architecture is key to manage large software 

applications, it may be the case to spend effort in documenting the underlying software architecture 

[3,22] even if we have to recover it [23]. Grady Booch in [24] proposes a sound discussion 

regarding the economic value of focusing on software architecture concerns. Moreover, the OMG’s 

Model Driven Architecture [25] is becoming a standard de facto for the development of large scale 

projects. 

 

1.2 Issues Related to Software Architecture Measurement  

The main problem here concerns our current knowledge about empirical relational domain, i.e., if it 

is enough to develop the right measurement models. Related points include: 

1. How do software architects actually evaluate software architecture development 

technologies that they use? (Q: Is this point suitable for ISERN participants?)   

2. To what extend software architects and project managers rely on existing metrics? (Q: Is this 

point suitable for ISERN participants?)  

3. Would we provide [GQM-based] (new & better) measurement models for goodness of 

software architecture? 

4. Does it make sense, and how to evaluate an intermediate artifact (like software architecture) 

rather than, or without analyzing also, the final artifact (whole system)? 

5. Which metric help give insight into end-product qualities like maintainability, performance, 

reusability? 
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6. What evidence do we actually have for thinking that these metrics provide such insight? 

 

1.3 Issues Concerning Software Architecture Empirical  Studies 

The main issue here concerns if and in what extent it is feasible the construction of valid empirical  

studies on software architecture. Related points include: 

1. How a study of software architecture is different from a study on any other software 

engineering topic? 

2. How to empirically assess the usability and usefulness of software architecture technologies 

(e.g., Architectural description languages) within industrial settings and considering cost 

bounds? 

3. Could we use empirical researchers as reviewers of architecture, as developed/maintained in 

architectural experiments, when the activity of architecture review usually requires 

considerable experience in the field?  

4. Does it make any sense to use students (e.g. [26]) as subjects in architectural experiments 

when experienced people usually play in the role of architects? 

5. Does it make sense to use toy objects in architectural experiments? If not, how to conduct 

software architecture empirical investigation in a controlled environment? 

 

1.4 Issues Concerning Software Architecture Influential Factors 

The main issue here concerns if and in what extent we are able to describe, hence to keep in control, 

software architecture influential factors.  In particular, how to comprehensively describe things 

influencing software architecture, which include (but are not limited to): Evaluation technique, 

Evaluation input, Evaluation scenarios, Amount of knowledge (on solution space and problem 

space). Some of the consequential points are: 

1. How to keep software architecture influential factors in control during empirical studies 

(constant variables, blocks, etc.)? 

2. How to replicate studies on software architecture? Is it different from replicating studies in 

other domains? 

 
1.5 Issues Concerning Software Architecture Study and Teaching 

The main issue here concerns if, and in what extent, the way to teach software architecture 

influences the answers to some of the abovementioned points. Some of the consequential points are: 

1. How do we teach software architecture around the different countries? 

2. What the impact of such differences on the results? 

 

1.6 Cross-cutting concerns  

Some of the related points are: 

1. Is there any cultural misalignment among the architecture and the empirical community? If 

yes, how to deal with it? 

2. Are the actual software architecture challenges similar to ones experienced/resolved in other 

domains? 
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2. Goal of the ISERN Session 
 

Our plan is to address the goal of gathering information regarding software architecture from the 

point of view of the ISERN members in the context of an ISERN session by focusing on (1) How a 

study of software architecture is similar to/different from a study on any other software engineering 

topic, (2) Measurement models for goodness of software architecture, and possibly (3) How we 

teach software architecture around the different countries. In case, further discussion groups could 

be started. 

 

The result should be the basis of a report to go back to ISERN members.  

 

3. Points to Discuss at the ISERN 2008 Meeting 

As already mentioned, our idea is to focus discussion on the following bullets: 

Question 1 from issue/Section 1.3, i.e.: 

• Issues Concerning Software Architecture Empirical Studies 

o How a study of software architecture is different from a study on any other Software 

engineering topic? 

The participant members of ISERN should try to provide a discussion as evidence-based as 

possible. Maybe if we could discuss some of the problem that people have had in the past running 

experiments on software architecture, we could bring our experience from previous work in the 

discussion. Maybe the discussion could also afford some other questions from Section 1.3. 

 

Maybe the discussion (and the final report) could focus on problem specific to this topic, based on 

past attempt to study it, and share/brainstorm some solutions that future researchers could reuse.  

 

Question 3 from issue/Section 1.2: 

• Issues Concerning Software Architecture Measurement 

o Would we provide [GQM-based] (new & better) measurement models for goodness 

of software architecture? 

 

Question 1 from issue/Section 1.4. 

 

• Issues Concerning Software Architecture Study and Teaching 

o How do we teach software architecture around the different countries? 

 

Finally, further goals/questions chosen among those shown above could be included, so starting 

further discussion groups, based on the interest of the participants. 
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4. Structuring the ISERN 2008 Software Architecture Session 

Based on the assumed goals and related selected questions, the SA Session should realistically 

come to have three discussion groups at least.  

We evaluate as a convenient organization having one or more facilitators in each discussion 

group, and the session chair attending all groups, each in turn for a quantum of time. 

The tasks of leading the SA Sessions could be conveniently assigned as in the following: 

• Issues Related to Software Architecture Measurement: Daniela, Forrest [and Jeff]; 

• Issues Related to Software Architecture Empirical Studies: Ali, Davide [and Jeff]; 

• Issue Related to Software Architecture Study and Teaching; Oscar, Guilherme, [and Jeff] 

In order to arrange a 10 minutes report for ISERN participants as a whole, 10 minutes should 

be given to session leaders, one volunteer per session, for meeting the session chair and 

arranging the presentation report. Hence, SA discussion group meetings should last around 40 

minutes.  

 

5. Following the ISERN 2008 Software Architecture Session: Prospective 

Work 
 

The abovementioned report - as based on the Software architecture ISERN session and directed to 

ISERN members - should be the basis of a paper or position paper statement to realize subsequently 

by meetings to put in place through e-mail and/or Skype. Eventually, these e-meetings should 

address deriving guidelines for how to conduct software architecture empirical research. 

 

We should define a strategy to afford the other aforementioned points. 
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