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Although aspects could be a great way to improve the future development of software the current way to promote the idea of aspect oriented programming (AOP) and aspect oriented software development (AOSD) could turn out to do more harm than good. The positioning of AOP should be revised and the “AOP Adoption Curve” (2003,2004 IBM Corporation and New Aspects Of Security?) needs to be questioned.

A comparison of some “aspects” of J2EE and AOP

AOP is featured as a solution for almost every crosscutting concern. Or – to be a bit more concise – as a general approach to crosscutting concerns. When the question “What exactly are crosscutting concerns?” comes up logging and tracing are the first answers, closely followed by security, transactions and persistence. But are these really crosscutting concerns? Maybe they are in some ways, but without further explanation the above statement is as dangerous to AOP as the statement “Transactions can be handled completely by declarations” was to J2EE.

The question of the applicability of AOP is tightly coupled to the impact AOP has on the overall development process. As with the early versions of J2EE people tend to put of lot of hope into AOPs fitness to reduce complexity and thus simplify design efforts. This is a dangerous assumption. It could lead to a misplacement of AOP and might really be a hindrance in the markets adoption of AOP. 

First, there is the risk of attributing topics as crosscutting concerns that involve crosscutting concerns while secondly the tradeoff between the simplification in one dimension and the (almost always) resulting increase of complexity in another dimension is often underestimated. (see Fig. 1)

The risk of over simplification (Aspects can’t be completely isolated)

Let’s start with the second point and have a closer look at the relationship between the complexity of code vs. the complexity of configuration. 
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Figure 1: Some possible relationships between selected complexities

In mathematics it is possible to simplify formulas by simply introducing new symbols. For example it is possible to express the summing up of all values from 1 to 9 either by writing 
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implying only one operation. Although the sigma form reduces the perceived complexity of the term (especially for large upper bounds) the inherent complexity stays constant. 

This is well applicable to computer science. Lets examine the application of transactions in various ways. In J2EE the first try to separate the concerns resulted in the declarative handling of transactions mentioned above. Although less code is needed to implement transactions in J2EE (or JavaEE as it is called now) the complexity of the configuration rises accordingly. My experience from industry projects shows a ratio of as much as 400% from implementation to configuration for small implementations (1 day coding and testing, 4 days deployment and configuration). Of course the ratio can’t be assigned completely to configuring transactions but the complete factoring has yet to be evaluated.

Even worse (for the AOP community) the underlying design considerations are still as complex as they used to be. In the long run this harmed J2EE and lead to the development of things like XDoclet and the spring framework since the implied promise of reduced design complexity was never fulfilled.

The reputation of AOP is endangered by the current situation where AOP protagonists gladly accept the same misconception. Lets be clearer about what is possible with AOP and what isn’t! 

For most aspects it’s not sufficient to define some pointcuts outside the application under construction. The application has to be designed for aspects in advance. Therefore the adoption curve – and as a result the implementation strategy – for AOP has to start later. AOP, as it is today, needs fully understood concepts up front before it can be applied. Furthermore aspects like transactions always are motivated by non-technical, domain-dependent decisions and so it’s necessary for the application to denote transaction boundaries in some way. For the general application of AOP this implies the necessity of a bi-directional way to specify pointcuts between core application and aspects.

The risk of over generalisation

In many publications AOP is featured as a general solution to every crosscutting concern. Since it’s not yet quite clear to the general public what a crosscutting concern is the quick answers like “logging” or “transactions” are quickly adopted and a new set of expectations is formed. As mentioned above the aspect of transactions for one is an aspect that can’t be easily separated from domain knowledge. Of course every in depth discussion of the subject reveals that the aspect is in the way the concern is addressed. This needs to be transported more clearly as well as it’s necessary to be clearer on the breadth of application of AOP that’s needed to use it’s advantages.
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