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ALT.NET 

IF THERE IS DISSATISFACTION WITH THE STATUS QUO, GOOD. IF THERE IS FERMENT, 

SO MUCH THE BETTER. IF THERE IS RESTLESSNESS, I  AM PLEASED. THEN LET THERE 

BE IDEAS, AND HARD THOUGHT, AND HARD WORK. IF MAN FEELS SMALL, LET MAN 

MAKE HIMSELF BIGGER. ï HUBERT H HUMPHREY 

few years ago I was fortunate enough to turn a corner in my programming career. The 

opportunity for solid mentoring presented itself, and I took full advantage of it. Within the space 

ƻŦ ŀ ŦŜǿ ƳƻƴǘƘǎΣ Ƴȅ ǇǊƻƎǊŀƳƳƛƴƎ ǎƪƛƭƭǎ ƎǊŜǿ ŜȄǇƻƴŜƴǘƛŀƭƭȅ ŀƴŘ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ŎƻǳǇƭŜ ȅŜŀǊǎΣ LΩǾŜ 

ŎƻƴǘƛƴǳŜŘ ǘƻ ǊŜŦƛƴŜ Ƴȅ ŀǊǘΦ 5ƻǳōǘƭŜǎǎ L ǎǘƛƭƭ ƘŀǾŜ ƳǳŎƘ ǘƻ ƭŜŀǊƴΣ ŀƴŘ ŦƛǾŜ ȅŜŀǊǎ ŦǊƻƳ ƴƻǿ LΩƭƭ ƭƻƻƪ ōŀŎƪ ƻƴ 

the code I write today and feel embarrassed. I used to be confident in my programming skill, but only 

once I accepted that I knew very little, and likely always would, did I start to actually understand. 

My Foundations of Programming series is a collection of posts which focus on helping enthusiastic 

ǇǊƻƎǊŀƳƳŜǊǎ ƘŜƭǇ ǘƘŜƳǎŜƭǾŜǎΦ ¢ƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎŜǊƛŜǎ ǿŜΩƭƭ ƭƻƻƪ ŀǘ ŀ ƴǳƳōŜǊ ƻŦ ǘƻǇƛŎǎ ǘȅǇƛŎŀƭƭȅ 

discussed in far too much depth to be of much use to anyone except those who already know about 

ǘƘŜƳΦ LΩǾŜ ŀƭǿŀȅǎ ǎeen two dominate forces in the .NET world, one heavily driven by Microsoft as a 

natural progression of VB6 and classic ASP (commonly referred to as The MSDN Way) and the other 

heavily driven by core object oriented practices and influenced by some of the best Java 

projects/concepts (known as ALT.NET). 

Lƴ ǊŜŀƭƛǘȅΣ ǘƘŜ ǘǿƻ ŀǊŜƴΩǘ ǊŜŀƭƭȅ ŎƻƳǇŀǊŀōƭŜΦ ¢ƘŜ a{5b ²ŀȅ ƭƻƻǎŜƭȅ ŘŜŦƛƴŜǎ ŀ ǎǇŜŎƛŦƛŎ ǿŀȅ ǘƻ ōǳƛƭŘ ŀ 

ǎȅǎǘŜƳ Řƻǿƴ ǘƻ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ ƳŜǘƘƻŘ Ŏŀƭƭ όŀŦǘŜǊ ŀƭƭΣ ƛǎƴΩǘ ǘƘŜ !tL ǊŜŦŜǊŜƴŎŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǘƘŜ ƻƴƭȅ 

reason any of us visit MSDN?) Whereas ALT.NET focuses on more abstract topics while providing specific 

implementation. As Jeremy Miller puts it: the .Net community has put too much focus on learning API 

and framework details and not enough emphasis on design and coding fundamentals. For a relevant and 

concrete example, The MSDN Way heavily favors the use of DataSets and DataTables for all database 

communication. ALT.NET however, focuses on discussions about persistence design patterns, object-

relational impendence mismatch as well as specific implementations such as NHibernate (O/R Mapping), 

MonoRail (ActiveRecord) as well as DataSets and DataTables. In other words, despite what many people 

ǘƘƛƴƪΣ ![¢Φb9¢ ƛǎƴΩǘ ŀōƻǳǘ ALTernatives to The MSDN Way, but rather a belief that developers should 

know and understand alternative solutions and approaches of which The MSDN Way is part of. 

hŦ ŎƻǳǊǎŜΣ ƛǘΩǎ Ǉƭŀƛƴ ŦǊƻƳ ǘƘŜ ŀōƻǾŜ ŘŜǎŎǊƛǇǘƛƻƴ ǘƘŀǘ ƎƻƛƴƎ ǘƘŜ ![¢Φb9¢ ǊƻǳǘŜ ǊŜǉǳƛǊŜǎ ŀ ŦŀǊ ƎǊŜŀǘŜǊ 

commitment as well as a wider base of knowledge. The learning curve is steep and helpful resources are 

just now starting to emerge (which is the reason I decided to start this series). However, the rewards are 

worthwhile; for me, my professional success has resulted in greater personal happiness. 

  

A 

1 
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Goals 

Although simplistic, every programming decision I make is largely based on maintainability. 

Maintainability is the cornerstone of enterprise development. Frequent CodeBetter readers are likely 

sick of hearing about it, but there's a good reason we talk about maintainability so often ς ƛǘΩǎ ǘƘŜ ƪŜȅ ǘƻ 

ōŜƛƴƎ ŀ ƎǊŜŀǘ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇŜǊΦ L Ŏŀƴ ǘƘƛƴƪ ƻŦ ŀ ŎƻǳǇƭŜ ǊŜŀǎƻƴǎ ǿƘȅ ƛǘΩǎ ǎǳŎƘ ŀƴ ƛƳǇƻǊǘŀƴǘ ŘŜǎƛƎƴ 

factor. First, both studies and firsthand experience tell us that systems spend a considerable amount of 

time (over 50%) in a maintenance state - be it changes, bug fixes or support. Second, the growing 

adoption of iterative development means that changes and features are continuously made to existing 

ŎƻŘŜ όŀƴŘ ŜǾŜƴ ƛŦ ȅƻǳ ƘŀǾŜƴΩǘ ŀŘƻǇǘŜŘ ƛǘŜǊŀǘƛǾŜ ŘŜǾelopment such as Agile, your clients are likely still 

asking you to make all types of changes.) In short, a maintainable solution not only reduces your cost, 

ōǳǘ ŀƭǎƻ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ƴǳƳōŜǊ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ŦŜŀǘǳǊŜǎ ȅƻǳΩƭƭ ōŜ ŀōƭŜ ǘƻ ŘŜƭƛǾŜǊΦ 

Even if you're relatively new to programming, there's a good chance you've already started forming 

opinions about what is and isn't maintainable from your experience working with others, taking over 

someone's application, or even trying to fix something you wrote a couple months ago. One of the most 

ƛƳǇƻǊǘŀƴǘ ǘƘƛƴƎǎ ȅƻǳ Ŏŀƴ Řƻ ƛǎ ŎƻƴǎŎƛƻǳǎƭȅ ǘŀƪŜ ƴƻǘŜ ǿƘŜƴ ǎƻƳŜǘƘƛƴƎ ŘƻŜǎƴΩǘ ǎŜŜƳ ǉǳƛǘŜ ǊƛƎƘǘ ŀƴŘ 

google around for better solutions. For example, those of us who spent years programming in classic-

ASP knew that the tight integration between code and HTML wasn't ideal.  

/ǊŜŀǘƛƴƎ ƳŀƛƴǘŀƛƴŀōƭŜ ŎƻŘŜ ƛǎƴΩǘ ǘƘŜ Ƴƻǎǘ ǘǊƛǾƛŀƭ ǘƘƛƴƎΦ !ǎ ȅƻǳ ƎŜǘ ǎǘŀǊǘŜŘΣ ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ ōŜ ŜȄǘǊŀ 

ŘƛƭƛƎŜƴǘ ǳƴǘƛƭ ǘƘƛƴƎǎ ǎǘŀǊǘ ǘƻ ōŜŎƻƳŜ ƳƻǊŜ ƴŀǘǳǊŀƭΦ !ǎ ȅƻǳ ƳƛƎƘǘ ƘŀǾŜ ǎǳǎǇŜŎǘŜŘΣ ǿŜ ŀǊŜƴΩǘ ǘƘŜ ŦƛǊǎǘǎ ǘƻ 

put some thought into creating maintainable code. To this end, there are some sound ideologies you 

ought to familiarize yourself with. As we go through them, take time to consider each one in depth, 

google them for extra background and insight, and, most importantly, try to see how they might apply 

to a recent project you worked on. 

Simplicity  

The ultimate tool in making your code maintainable is to keep it as simple as possible. A common belief 

is that in order to be maintainable, a system needs to be engineered upfront to accommodate any 

ǇƻǎǎƛōƭŜ ŎƘŀƴƎŜ ǊŜǉǳŜǎǘΦ LΩǾŜ ǎŜŜƴ ǎȅǎǘŜƳǎ ōǳƛƭǘ ƻƴ ƳŜǘŀ-repositories (tables with a Key column and a 

Value column), or complex XML configurations, that are meant to handle any changes a client might 

throw at the team. Not only do these systems tend to have serious technical limitation (performance 

Ŏŀƴ ōŜ ƻǊŘŜǊǎ ƻŦ ƳŀƎƴƛǘǳŘŜ ǎƭƻǿŜǊύΣ ōǳǘ ǘƘŜȅ ŀƭƳƻǎǘ ŀƭǿŀȅǎ Ŧŀƛƭ ƛƴ ǿƘŀǘ ǘƘŜȅ ǎŜǘ ƻǳǘ ǘƻ Řƻ όǿŜΩƭƭ ƭƻƻƪ ŀǘ 

this more when we talk about YAGNI). In my experience, the true path to flexibility is to keep a system 

as simple as possible, so that you, or another developer, can easily read your code, understand it, and 

make the necessary change. Why build a configurable rules engine when all you want to do is check that 

a username is the correct length? In a later chapterΣ ǿŜΩƭƭ ǎŜŜ Ƙƻǿ ¢Ŝǎǘ 5ǊƛǾŜƴ 5ŜǾŜƭƻǇƳŜƴǘ Ŏŀƴ ƘŜƭǇ ǳǎ 

achieve a high level of simplicity by making sure we focus on what our client is paying us to do. 

YAGNI  
¸ƻǳ !ǊŜƴΩǘ DƻƛƴƎ ǘƻ bŜŜŘ Lǘ ƛǎ ŀƴ 9ȄǘǊŜƳŜ tǊƻƎǊŀƳƳƛƴƎ ōŜƭƛŜŦ ǘƘŀǘ ȅƻǳ ǎƘƻǳƭŘƴΩǘ ōǳƛƭŘ ǎƻƳŜǘƘƛƴƎ ƴƻǿ 

ōŜŎŀǳǎŜ ȅƻǳ ǘƘƛƴƪ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƴŜŜŘ ƛǘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ 9ȄǇŜǊƛŜƴŎŜ ǘŜƭƭǎ ǳǎ ǘƘŀǘ ȅƻǳ ǇǊƻōŀōƭȅ ǿƻƴΩǘ 

ŀŎǘǳŀƭƭȅ ƴŜŜŘ ƛǘΣ ƻǊ ȅƻǳΩƭƭ ƴŜŜŘ ǎƻƳŜǘƘƛƴƎ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘΦ ¸ƻǳ Ŏŀƴ ǎǇŜƴŘ ŀ ƳƻƴǘƘ ōǳƛƭŘƛƴƎ ŀƴ 
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amazingly flexible system just to have a simple 2 line email from a client make it totally useless. Just the 

other day I started working on an open-ended reporting engine to learn that I had misunderstood an 

email and what the client really wanted was a single daily report that ended up taking 15 minutes to 

build. 

Last Responsible Moment  
The idea behind Last Responsible Moment is that you defer building something until you absolutely have 

to. Admittedly, in some cases, the latest responsible moment is very early on in the development phase. 

This concept is tightly coupled with YAGNI, in that even if you really DO need it, you should still wait to 

ǿǊƛǘŜ ƛǘ ǳƴǘƛƭ ȅƻǳ ŎŀƴΩǘ ǿŀƛǘ ŀƴȅ ƭƻƴƎŜǊΦ ¢Ƙƛǎ ƎƛǾŜǎ ȅƻǳΣ ŀƴŘ ȅƻǳǊ ŎƭƛŜƴǘΣ ǘƛƳŜ ǘƻ ƳŀƪŜ ǎǳǊŜ ȅƻǳ ǊŜŀƭƭȅ 5h 

need it after all, and hopefully redǳŎŜǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎƘŀƴƎŜǎ ȅƻǳΩƭƭ ƘŀǾŜ ǘƻ ƳŀƪŜ ǿƘƛƭŜ ŀƴŘ ŀŦǘŜǊ 

development. 

DRY 
Code duplication can cause developers major headaches. They not only make it harder to change code 

(because you have to find all the places that do the same thing), but also have the potential to introduce 

serious bugs and make it unnecessarily hard for new developers to jump onboard. By following the 

5ƻƴΩǘ wŜǇŜŀǘ ¸ƻǳǊǎŜƭŦ ό5w¸ύ ǇǊƛƴŎƛǇŀƭ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƭƛŦŜǘƛƳŜ ƻŦ ŀ ǎȅǎǘŜƳ όǳǎŜǊ ǎǘƻǊƛŜǎΣ ŘŜǎƛƎƴΣ ŎƻŘŜΣ 

unit tests and documentatiƻƴύ ȅƻǳΩƭƭ ŜƴŘ ǳǇ ǿƛǘƘ ŎƭŜŀƴŜǊ ŀƴŘ ƳƻǊŜ ƳŀƛƴǘŀƛƴŀōƭŜ ŎƻŘŜΦ YŜŜǇ ƛƴ ƳƛƴŘ 

that the concept goes beyond copy-and-paste and aims at eliminating duplicate functionality/behavior 

in all forms. Object encapsulation and highly cohesive code can help us reduce duplication. 

 

Explicitness and Cohesion  

Lǘ ǎƻǳƴŘǎ ǎǘǊŀƛƎƘǘŦƻǊǿŀǊŘΣ ōǳǘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ȅƻǳǊ ŎƻŘŜ ŘƻŜǎ ŜȄŀŎǘƭȅ ǿƘŀǘ ƛǘ ǎŀȅǎ ƛǘΩǎ 

going to do. This means that functions and variables should be named appropriately and using 

standardized casing and, when necessary, adequate documentation be provided. A Producer class ought 

to do exactly what you, other developers in the team and your client think it should. Additionally, your 

classes and methods should be highly cohesive ς that is, they should have a singularity of purpose. If you 

ŦƛƴŘ ȅƻǳǊǎŜƭŦ ǿǊƛǘƛƴƎ ŀ /ǳǎǘƻƳŜǊ Ŏƭŀǎǎ ǿƘƛŎƘ ƛǎ ǎǘŀǊǘƛƴƎ ǘƻ ƳŀƴŀƎŜ ƻǊŘŜǊ ŘŀǘŀΣ ǘƘŜǊŜΩǎ ŀ ƎƻƻŘ ŎƘŀƴŎŜ ȅƻǳ 

need to create an Order class. Classes responsible for a multitude of distinct components quickly 

become unmanageable. In the next chapterΣ ǿŜΩƭƭ ƭƻƻƪ ŀǘ ƻōƧŜŎǘ ƻǊƛŜƴǘŜŘ ǇǊƻƎǊŀƳƳƛƴƎΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ 

when it comes to creating explicit and cohesive code. 

Coupling  

Coupling occurs when two classes depend on each other. When possible, you want to reduce coupling in 

order to minƛƳƛȊŜ ǘƘŜ ƛƳǇŀŎǘ ŎŀǳǎŜŘ ōȅ ŎƘŀƴƎŜǎΣ ŀƴŘ ƛƴŎǊŜŀǎŜ ȅƻǳǊ ŎƻŘŜΩǎ ǘŜǎǘŀōƛƭƛǘȅΦ wŜŘǳŎƛƴƎ ƻǊ ŜǾŜƴ 

removing coupling is actually easier than most people think; there are strategies and tools to help you. 

The trick is to be able to identify undesirable coupling. WeΩƭƭ ŎƻǾŜǊ ŎƻǳǇƭƛƴƎ, in detail, in a later chapter. 

 Unit Tests and Continuous Integration  

Unit Testing and Continuous Integration (commonly referred to as CI) are yet another topic we have to 

defer for a later time. There are two things that are important for you to know beforehand. First, both 
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are paramount in order to achieve our goal of highly maintainable code. Unit tests empower developers 

ǿƛǘƘ ŀƴ ǳƴōŜƭƛŜǾŀōƭŜ ŀƳƻǳƴǘ ƻŦ ŎƻƴŦƛŘŜƴŎŜΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ǊŜŦŀŎǘƻǊƛƴƎ ŀƴŘ ŦŜŀǘǳǊŜ ŎƘŀƴƎŜǎ ȅƻǳΩǊŜ 

able/willing to make when you have safety net of hundreds or thousands of automated tests that 

ǾŀƭƛŘŀǘŜ ȅƻǳ ƘŀǾŜƴΩǘ ōǊƻƪŜƴ ŀƴȅǘƘƛƴƎ ƛǎ ǳƴōŜƭƛŜǾŀōƭŜΦ {ŜŎƻƴŘƭȅΣ ƛŦ ȅƻǳ ŀǊŜƴΩǘ ǿƛƭƭƛƴƎ ǘƻ ŀŘƻǇǘΣ ƻǊ ŀǘ ƭŜŀǎǘ 

ǘǊȅΣ ǳƴƛǘ ǘŜǎǘƛƴƎΣ ȅƻǳΩǊŜ ǿŀǎǘƛƴƎ ȅƻǳǊ ǘƛƳŜ ǊŜŀŘƛƴƎ ǘƘƛǎΦ aǳŎƘ ƻŦ ǿƘŀǘ ǿŜΩƭƭ ŎƻǾŜǊ ƛǎ ǎǉǳŀǊŜƭȅ ŀƛƳŜŘ ŀǘ 

improving the testability of our code. 

In This Chapter  

Even though this chapter didn't have any code, we did managed to cover quite a few items. Since I want 

this to be more hands-ƻƴ ǘƘŀƴ ǘƘŜƻǊŜǘƛŎŀƭΣ ǿŜΩƭƭ ŘƛǾŜ ƘŜŀŘ ŦƛǊǎǘ into actual code from here on in. 

IƻǇŜŦǳƭƭȅ ǿŜΩǾŜ ŀƭǊŜŀŘȅ ƳŀƴŀƎŜŘ ǘƻ ŎƭŜŀǊ ǳǇ ǎƻƳŜ ƻŦ ǘƘŜ ōǳȊȊ ǿƻǊŘǎ ȅƻǳΩǾŜ ōŜŜƴ ƘŜŀǊƛƴƎ ǎƻ ƳǳŎƘ 

about lately. The next couple chapters will lay the foundation for the rest of our work by covering OOP 

and persistence at a high level. Until then, I hope you spend some time researching some of the key 

ǿƻǊŘǎ LΩǾŜ ǘƘǊƻǿƴ ŀǊƻǳƴŘΦ {ƛƴŎŜ ȅƻǳǊ ƻǿƴ ŜȄǇŜǊƛŜƴŎŜ ƛǎ ȅƻǳǊ ōŜǎǘ ǘƻƻƭΣ ǘƘƛƴƪ ŀōƻǳǘ ȅƻǳǊ ǊŜŎŜƴǘ ŀƴŘ 

ŎǳǊǊŜƴǘ ǇǊƻƧŜŎǘǎ ŀƴŘ ǘǊȅ ǘƻ ƭƛǎǘ ǘƘƛƴƎǎ ǘƘŀǘ ŘƛŘƴΩǘ ǿƻǊƪ ƻǳǘ ǿŜƭƭ ŀǎ ǿŜƭƭ ŀǎ ǘƘƻse that did.
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Domain Driven Design  

WHAT IS DESIGN? IT'S WHERE YOU STAND WITH A FOOT IN TWO WORLDS - THE 

WORLD OF TECHNOLOGY AND THE WORLD OF PEOPLE AND HUMAN PURPOSES - AND 

YOU TRY TO BRING THE TWO TOGETHER. ï MITCHELL KAPOR 

t's predictable to start off by talking about domain driven design and object oriented programming. 

At first I thought I could avoid the topic for at least a couple posts, but that would do both you and 

me a great disservice. There are a limited number of practical ways to design the core of your 

system. A very common approach for .NET developers is to use a data-ŎŜƴǘǊƛŎ ƳƻŘŜƭΦ ¢ƘŜǊŜΩǎ ŀ ƎƻƻŘ 

ŎƘŀƴŎŜ ǘƘŀǘ ȅƻǳΩǊŜ ŀƭǊŜŀŘȅ ŀƴ ŜȄǇŜǊǘ ǿƛǘƘ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ς having mastered nested repeaters, the ever-

useful It emDataBound  event and skillfully navigating DataRelations . Another solution, which is the 

norm for Java developers and quickly gaining speed in the .NET community, favors a domain-centric 

approach. 

Domain/Data Drive n Design 
What do I mean by data and domain-centric approaches? Data-centric generally means that you build 

ȅƻǳǊ ǎȅǎǘŜƳ ŀǊƻǳƴŘ ȅƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ Řŀǘŀ ȅƻǳΩƭƭ ōŜ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘΦ ¢ƘŜ ǘȅǇƛŎŀƭ ŀǇǇǊƻŀŎƘ ƛǎ ǘƻ 

first model your database by creating all the tables, columns and foreign key relationships, and then 

mimicking this in C#/VB.NET. The reason this is so popular amongst .NET developers is that Microsoft 

spent a lot of time automating the mimicking process with DataAdapters , DataSets  and 

DataTables . We all know that given a table with data in it, we can have a website or windows 

application up and running in less than 5 minutes with just a few lines of code. The focus is all about the 

data ς which in a lot of cases is actually a good idea. This approach is sometimes called data driven 

development. 

Domain-centric design or, as ƛǘΩǎ ƳƻǊŜ ŎƻƳƳƻƴƭȅ ŎŀƭƭŜŘΣ ŘƻƳŀƛƴ ŘǊƛǾŜƴ ŘŜǎƛƎƴ ό555ύΣ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ 

problem domain as a whole ς which not only includes the data, but also the behavior. So we not only 

focus on the fact that an employee has a FirstName , but also on the fact that he or she can get a 

Raise . The Problem Domain ƛǎ Ƨǳǎǘ ŀ ŦŀƴŎȅ ǿŀȅ ƻŦ ǎŀȅƛƴƎ ǘƘŜ ōǳǎƛƴŜǎǎ ȅƻǳΩǊŜ ōǳƛƭŘƛƴƎ ŀ ǎȅǎǘŜƳ ŦƻǊΦ ¢ƘŜ 

tool we use is object oriented programming (OOP) ς ŀƴŘ Ƨǳǎǘ ōŜŎŀǳǎŜ ȅƻǳΩǊŜ ǳǎƛƴƎ ŀƴ ƻōƧŜŎǘ-oriented 

ƭŀƴƎǳŀƎŜ ƭƛƪŜ /І ƻǊ ±.Φb9¢ ŘƻŜǎƴΩǘ ƳŜŀƴ ȅƻǳΩǊŜ ƴŜŎŜǎǎŀǊƛƭȅ ŘƻƛƴƎ hhtΦ 

The above descriptions are somewhat misleading ς it somehow implies that if you were using DataSets  

ȅƻǳ ǿƻǳƭŘƴΩǘ ŎŀǊŜ ŀōƻǳǘΣ ƻǊ ōŜ ŀōƭŜ ǘƻ ǇǊƻǾƛŘŜΣ ǘƘŜ ōŜƘŀǾƛƻǊ ƻŦ ƎƛǾƛƴƎ ŜƳǇƭƻȅŜŜǎ ŀ ǊŀƛǎŜΦ hŦ ŎƻǳǊǎŜ ǘƘŀǘ 

ƛǎƴΩǘ ŀǘ ŀƭƭ ǘƘŜ ŎŀǎŜ ς ƛƴ ŦŀŎǘ ƛǘΩŘ ōŜ ǇǊŜǘǘȅ ǘǊƛǾƛŀƭ ǘƻ ŘƻΦ ! Řŀǘŀ-ŎŜƴǘǊƛŎ ǎȅǎǘŜƳ ƛǎƴΩǘ ǾƻƛŘ ƻŦ ōŜƘŀǾƛƻǊ ƴƻǊ 

does it treat them as an afterthought. DDD is simply better suited at handling complex systems in a 

more maintainable way for a number of reasons ς ŀƭƭ ƻŦ ǿƘƛŎƘ ǿŜΩƭƭ cover in following chapters. This 

ŘƻŜǎƴΩǘ ƳŀƪŜ ŘƻƳŀƛƴ ŘǊƛǾŜƴ ōŜǘǘŜǊ ǘƘŀƴ Řŀǘŀ ŘǊƛǾŜƴ ς it simply makes domain driven better than data 

driven in some cases ŀƴŘ ǘƘŜ ǊŜǾŜǊǎŜ ƛǎ ŀƭǎƻ ǘǊǳŜΦ ¸ƻǳΩǾŜ ǇǊƻōŀōƭȅ ǊŜŀŘ ŀƭƭ ƻŦ ǘƘƛǎ ōŜŦƻǊŜΣ ŀƴŘ ƛƴ ǘƘŜ ŜƴŘΣ 

you simply have to make a leap of faith and tentatively accept what we preach ς at least enough so that 

you can judge for yourself. 

I 

2 
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(It may be crude and a little contradictory to what I said in my introduction, but the debate between The 

MSDN Way and ALT.NET could be summed up as a battle between data driven and domain driven 

design. True ALT.NETers though, ought to appreciate that data driven is indeed the right choice in some 

ǎƛǘǳŀǘƛƻƴǎΦ L ǘƘƛƴƪ ƳǳŎƘ ƻŦ ǘƘŜ Ƙƻǎǘƛƭƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ άŎŀƳǇǎέ ƛǎ ǘƘŀǘ aƛŎǊƻǎƻŦǘ ŘƛǎǇǊƻǇƻǊǘƛƻƴately favors 

data driven ŘŜǎƛƎƴ ŘŜǎǇƛǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘ ŘƻŜǎƴΩǘ Ŧƛǘ ǿŜƭƭ ǿƛǘƘ ǿƘŀǘ Ƴƻǎǘ Φb9¢ ŘŜǾŜƭƻǇŜǊǎ ŀǊŜ ŘƻƛƴƎ 

(enterprise development), and, when improperly used, results in less maintainable code. Many 

programmers, both inside and outside the .NET community, are probably scratching their heads trying 

to understand why Microsoft insists on going against conventional wisdom and clumsily having to 

always catch-up.) 

Users, Clients and Stakeholders  
Something which I take very seriously from Agile 

development is the close interaction the development team 

has with clients and users. In fact, whenever possible, I 

ŘƻƴΩǘ ǎŜŜ ƛǘ ŀǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŀƳ ŀƴŘ ǘƘŜ ŎƭƛŜƴǘΣ ōǳǘ ŀ 

ǎƛƴƎƭŜ ŜƴǘƛǘȅΥ ǘƘŜ ǘŜŀƳΦ ²ƘŜǘƘŜǊ ȅƻǳΩǊŜ ŦƻǊǘǳƴŀǘŜ ŜƴƻǳƎƘ ƻǊ 

not to be in such a situation (sometimes lawyers get in the 

ǿŀȅΣ ǎƻƳŜǘƛƳŜǎ ŎƭƛŜƴǘǎ ŀǊŜƴΩǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŀǘ ƳǳŎƘ 

ŎƻƳƳƛǘƳŜƴǘΣ ŜǘŎΦύ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ 

everyone brings to the table. The client is the person who 

pays the bills and as such, should make the final decisions 

about features and priorities. Users actually use the system. 

Clients are oftentimes users, but rarely are they the only 

user. A website for example might have anonymous users, 

registered users, moderators and administrators. Finally, 

stakeholders consist of anyone with a stake in the system. 

The same website might have a sister or parent site, 

advertisers, PR or domain experts. 

Clients have a very hard job. They have to objectively 

prioritize the features everyone wants, including their own 

and deal with tƘŜƛǊ ŦƛƴƛǘŜ ōǳŘƎŜǘΦ hōǾƛƻǳǎƭȅ ǘƘŜȅΩƭƭ ƳŀƪŜ 

ǿǊƻƴƎ ŎƘƻƛŎŜǎΣ ƳŀȅōŜ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƻƴΩǘ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ 

ŀ ǳǎŜǊΩǎ ƴŜŜŘΣ ƳŀȅōŜ ōŜŎŀǳǎŜ ȅƻǳ ƳŀŘŜ ŀ ƳƛǎǘŀƪŜ ƛƴ ǘƘŜ 

information you provided, or maybe because they improperly give higher priority to their own needs 

over everyone else'sΦ !ǎ ŀ ŘŜǾŜƭƻǇŜǊΣ ƛǘΩǎ ȅƻǳǊ Ƨƻō ǘƻ ƘŜƭǇ ǘƘŜƳ ƻǳǘ ŀǎ ƳǳŎƘ ŀǎ ǇƻǎǎƛōƭŜ ŀƴŘ ŘŜƭƛǾŜǊ ƻƴ 

their needs. 

²ƘŜǘƘŜǊ ȅƻǳΩǊŜ ōǳƛƭŘƛƴƎ ŀ ŎƻƳƳŜǊŎƛŀƭ ǎȅǎǘŜƳ ƻǊ ƴƻǘΣ ǘƘŜ ǳƭǘƛƳŀǘŜ ƳŜŀǎǳǊŜ ƻŦ ƛǘǎ ǎǳŎŎŜǎǎ ǿƛƭƭ ƭƛƪŜƭȅ ōŜ 

Ƙƻǿ ǳǎŜǊǎ ŦŜŜƭ ŀōƻǳǘ ƛǘΦ {ƻ ǿƘƛƭŜ ȅƻǳΩre working closely with your client, hopefully both of you are 

working towards your users needs. If you and your client are serious about building systems for users, I 

In the past, I'd frequently get 

pissed off with clients. They were 

annoying, didn't know what they 

wanted and always made the 

wrong choice. 

Once I actually thought about it 

though, I realized that I wasn't 

nearly as smart as I thought I was. 

The client knew far more about his 

or her business than I did. Not only 

that, but it was their money and 

my job was to make them get the 

most out of it.  

As the relationship turned more 

collaborative and positive, not only 

did the end result greatly improve, 

but programming became fun 

again. 
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strongly encourage you to read up on User Stories ς ŀ ƎƻƻŘ ǇƭŀŎŜ ǘƻ ǎǘŀǊǘ ƛǎ aƛƪŜ /ƻƘƴΩǎ excellent User 

Stories Applied1. 

Finally, and the main reason this little section exists, are domain experts. Domain experts are the people 

who know all the ins and outs about the world your system will live in. I was recently part of a very large 

development project for a financial institute and there were literally hundreds of domain experts most 

of which being economists or accountants. These are people who are as enthusiastic about what they do 

as you are about programming. Anyone can be a domain expert ς a clients, a user, a stakeholder and, 

eventually, even you. Your reliance on domain experts grows with the complexity of a system. 

The Domain Object  
!ǎ L ǎŀƛŘ ŜŀǊƭƛŜǊΣ ƻōƧŜŎǘ ƻǊƛŜƴǘŜŘ ǇǊƻƎǊŀƳƳƛƴƎ ƛǎ ǘƘŜ ǘƻƻƭ ǿŜΩƭƭ ǳǎŜ ǘƻ ƳŀƪŜ ƻǳǊ ŘƻƳŀƛƴ-centric design 

ŎƻƳŜ ǘƻ ƭƛŦŜΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǿŜΩƭƭ ǊŜƭȅ ƻƴ ǘƘŜ ǇƻǿŜǊ ƻŦ ŎƭŀǎǎŜǎ ŀƴŘ ŜƴŎŀǇǎǳƭŀǘƛƻƴΦ Lƴ ǘƘƛǎ chapter ǿŜΩƭƭ ŦƻŎǳǎ 

on the basics of classes and some tricks to get started ς many developers will already know everything 

ŎƻǾŜǊŜŘ ƘŜǊŜΦ ²Ŝ ǿƻƴΩǘ ŎƻǾŜǊ ǇŜǊǎƛǎǘŜƴŎŜ όǘŀƭƪƛƴƎ ǘƻ ǘƘŜ ŘŀǘŀōŀǎŜύ Ƨǳǎǘ ȅŜǘΦ LŦ ȅƻǳΩǊŜ ƴŜǿ ǘƻ ǘƘƛǎ ƪƛƴŘ ƻŦ 

design, you might find yourself constantly wondering about the database and data access code. Try not 

ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ƛǘ ǘƻƻ ƳǳŎƘΦ Lƴ ǘƘŜ ƴŜȄǘ ŎƘŀǇǘŜǊ ǿŜΩƭƭ ŎƻǾŜǊ ǘƘŜ ōŀǎƛŎǎ ƻŦ ǇŜǊǎƛǎǘŜƴŎŜΣ ŀƴŘ in following 

ŎƘŀǇǘŜǊǎΣ ǿŜΩƭƭ ƭƻƻƪ ŀǘ ǇŜǊǎƛǎǘŜƴŎŜ ƛƴ ŜǾŜƴ ƎǊŜŀǘŜǊ ŘŜǇǘƘΦ 

¢ƘŜ ƛŘŜŀ ōŜƘƛƴŘ ŘƻƳŀƛƴ ŘǊƛǾŜƴ ŘŜǎƛƎƴ ƛǎ ǘƻ ōǳƛƭŘ ȅƻǳǊ ǎȅǎǘŜƳ ƛƴ ŀ ƳŀƴƴŜǊ ǘƘŀǘΩǎ ǊŜŦƭŜŎǘƛǾŜ ƻŦ ǘƘŜ ŀŎǘǳŀƭ 

problem domain you are trying to solve. This is where domain experts come into play ς ǘƘŜȅΩƭƭ ƘŜƭǇ ȅƻǳ 

ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƘŜ ǎȅǎǘŜƳ ŎǳǊǊŜƴǘƭȅ ǿƻǊƪǎ όŜǾŜƴ ƛŦ ƛǘΩǎ ŀ Ƴŀƴǳŀƭ ǇŀǇŜǊ ǇǊƻŎŜǎǎύ ŀƴŘ Ƙƻǿ ƛǘ ƻǳƎƘǘ ǘƻ 

ǿƻǊƪΦ !ǘ ŦƛǊǎǘ ȅƻǳΩƭƭ ōŜ ƻǾŜǊǿƘŜƭƳŜŘ ōȅ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ ς ǘƘŜȅΩƭƭ ǘŀƭƪ ŀōƻǳǘ ǘƘƛƴƎǎ ȅƻǳΩǾŜ ƴŜǾŜǊ ƘŜŀǊŘ 

about and be surprised by yoǳǊ ŘǳƳōŦƻǳƴŘŜŘ ƭƻƻƪΦ ¢ƘŜȅΩƭƭ ǳǎŜ ǎƻ Ƴŀƴȅ ŀŎǊƻƴȅƳǎ ŀƴŘ ǎǇŜŎƛŀƭ ǿƻǊŘǎ 

ǘƘŀǘΩƭƭ ȅƻǳΩƭƭ ōŜƎƛƴ ǘƻ ǉǳŜǎǘƛƻƴ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ȅƻǳΩǊŜ ǳǇ ǘƻ ǘƘŜ ǘŀǎƪΦ ¦ƭǘƛƳŀǘŜƭȅΣ ǘƘƛǎ ƛǎ ǘƘŜ ǘǊǳŜ ǇǳǊǇƻǎŜ 

of an enterprise developer ς to understand the problem domain. You already know how to program, but 

Řƻ ȅƻǳ ƪƴƻǿ Ƙƻǿ ǘƻ ǇǊƻƎǊŀƳ ǘƘŜ ǎǇŜŎƛŦƛŎ ƛƴǾŜƴǘƻǊȅ ǎȅǎǘŜƳ ȅƻǳΩǊŜ ōŜƛƴƎ ŀǎƪŜŘ ǘƻ ŘƻΚ {ƻƳŜƻƴŜ Ƙŀǎ ǘƻ 

ƭŜŀǊƴ ǎƻƳŜƻƴŜ ŜƭǎŜΩǎ ǿƻǊƭŘΣ ŀƴŘ ƛŦ ŘƻƳŀƛƴ ŜȄǇŜǊǘǎ ƭŜŀǊƴ ǘƻ ǇǊƻƎǊŀƳΣ ǿŜΩǊŜ ŀƭƭ ƻǳǘ of jobs. 

!ƴȅƻƴŜ ǿƘƻΩǎ ƎƻƴŜ ǘƘǊƻǳƎƘ ǘƘŜ ŀōƻǾŜ ƪƴƻǿǎ ǘƘŀǘ learning a new business is the most complicated part 

of any programming job. For that reason, there are real benefits to making our code resemble, as much 

ŀǎ ǇƻǎǎƛōƭŜΣ ǘƘŜ ŘƻƳŀƛƴΦ 9ǎǎŜƴǘƛŀƭƭȅ ǿƘŀǘ LΩƳ ǘŀƭƪƛƴƎ ŀōƻǳǘ ƛǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ LŦ ȅƻǳǊ ǳǎŜǊǎ ŀǊŜ ǘŀƭƪƛng 

about Strategic Outcomes, which a month ago meant nothing to you, and your code talks about 

StrategicOutcome s  then some of the ambiguity and much of the potential misinterpretation is 

cleaned up. Many people, myself included, believe that a good place to start is with key noun-words 

that your business experts and users use. If you were building a system for a car dealership and you 

ǘŀƭƪŜŘ ǘƻ ŀ ǎŀƭŜǎƳŀƴ όǿƘƻ ƛǎ ƭƛƪŜƭȅ ōƻǘƘ ŀ ǳǎŜǊ ŀƴŘ ŀ ŘƻƳŀƛƴ ŜȄǇŜǊǘύΣ ƘŜΩƭƭ ǳƴŘƻǳōǘŜŘƭȅ ǘŀƭƪ ŀōƻǳǘ 

Clients , Cars , Models , Packages  and Upgrades , Payments  and so on. As these are the core of his 

ōǳǎƛƴŜǎǎΣ ƛǘΩǎ ƭƻƎƛŎŀƭ ǘƘŀǘ ǘƘŜȅ ōŜ ǘƘŜ ŎƻǊŜ ƻŦ ȅƻǳǊ ǎȅǎǘŜƳΦ .ŜȅƻƴŘ ƴƻǳƴ-words is the convergence on the 

language of the business ς which has come to be known as the ubiquitous language (ubiquitous means 

                                                                 
1
 Amazon Link: http://www.amazon.com/User-Stories-Applied-Development-Addison-Wesley/dp/0321205685  

http://www.amazon.com/User-Stories-Applied-Development-Addison-Wesley/dp/0321205685
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present everywhere). The idea being that a single shared language between users and system is easier 

to maintain and less likely to be misinterpreted. 

Exactly how you start is really up to you. Doing domain driven dŜǎƛƎƴ ŘƻŜǎƴΩǘ ƴŜŎŜǎǎŀǊƛly mean you have 

ǘƻ ǎǘŀǊǘ ǿƛǘƘ ƳƻŘŜƭƛƴƎ ǘƘŜ ŘƻƳŀƛƴ όŀƭǘƘƻǳƎƘ ƛǘΩǎ ŀ ƎƻƻŘ ƛŘŜŀΗύΣ ōǳǘ ǊŀǘƘŜǊ ƛǘ ƳŜŀƴǎ ǘƘŀǘ ȅƻǳ ǎƘƻǳƭŘ ŦƻŎǳǎ 

on the domain and let it drive your decisions. At first you may very well start with your data model, 

when we explore test driven devŜƭƻǇƳŜƴǘ ǿŜΩƭƭ ǘŀƪŜ ŀ ŘƛŦŦŜǊŜƴǘ ŀǇǇǊƻŀŎƘ ǘƻ ōǳƛƭŘƛƴƎ ŀ ǎȅǎǘŜƳ ǘƘŀǘ Ŧƛǘǎ 

ǾŜǊȅ ǿŜƭƭ ǿƛǘƘ 555Φ CƻǊ ƴƻǿ ǘƘƻǳƎƘΣ ƭŜǘΩǎ ŀǎǎǳƳŜ ǿŜΩǾŜ ǎǇƻƪŜƴ ǘƻ ƻǳǊ ŎƭƛŜƴǘ ŀƴŘ ŀ ŦŜǿ ǎŀƭŜǎǇŜƻǇƭŜΣ 

ǿŜΩǾŜ ǊŜŀƭƛȊŜŘ ǘƘŀǘ ŀ ƳŀƧƻǊ Ǉŀƛƴ-point is keeping track of the inter-dependency between upgrade 

ƻǇǘƛƻƴǎΦ ¢ƘŜ ŦƛǊǎǘ ǘƘƛƴƎ ǿŜΩƭƭ Řƻ ƛǎ ŎǊŜŀǘŜ ǘƘǊŜŜ ŎƭŀǎǎŜǎΥ   

   public class  Car{}  

   public class  Model{}  

   public class  Package{}  

   public class  Upgrade{}  

bŜȄǘ ǿŜΩƭƭ ŀŘŘ ŀ ōƛǘ ƻŦ ŎƻŘŜ ōŀǎŜŘ ƻƴ ǎƻƳŜ ǇǊŜǘǘȅ ǎŀŦŜ ŀǎǎǳƳǇǘƛƻƴǎΥ 

   public class  Car  

   {  

      private  Model  _model;  

      private  List <Upgrade > _upgrades;  

 

      public void  Add( Upgrade  upgrade){  //todo  }  

   }  

   public class  Model  

   {  

      private int  _id;  

      private int  _year;  

      private string  _name;  

 

      public  ReadOnlyCo llection <Upgrade > GetAvailableUpgrades()  

      {  

         return null ;  //todo  

      }  

   }  

   public class  Upgrade  

   {  

      private int  _id;  

      private string  _name;  

       

      public  ReadOnlyCollection <Upgrade > RequiredUpgrades  

      {  

         get  {  return null ; //todo  }  

      }  

   }  
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¢ƘƛƴƎǎ ŀǊŜ ǉǳƛǘŜ ǎƛƳǇƭŜΦ ²ŜΩǾŜ ŀŘŘŜŘ ǎƻƳŜ ǇǊŜǘǘȅ ǘǊŀŘƛǘƛƻƴŀƭ ŦƛŜƭŘǎ όƛŘΣ ƴŀƳŜύΣ ǎƻƳŜ ǊŜŦŜǊŜƴŎŜǎ όōƻǘƘ 

Cars  and Models  have Upgrades ), and an Add function to the Car  class. Now we can make slight 

modifications and start writing a bit of actual behavior.  

   public class  Car  

   {  

      private  Model  _model;  

      //todo where to initialize this?  

      private  List <Upgrade > _upgrades;  

 

      public void  Add( Upgrade  upgrade)  

      {  

         _upgrades.Add(upgrade);  

      }  

      public  ReadOnlyCollection <Upgrade > MissingUpgradeDependencies()  

      {  

         List <Upgrade > missingUpgrades = new List <Upgrade >();  

         foreach  ( Upgrade  upgrade in  _upgrades)  

         {  

            foreach  ( Upgrade  dependentUpgrade in  upgrad e.RequiredUpgrades)  

            {  

               if  (!_upgrades.Contains(dependentUpgrade)  

    && !missingUpgrades.Contains(dependentUpgrade))  

               {  

                  missingUpgrades.Add(dependentUpgrade);  

               }  

            }  

         }  

         return  missingUpgrades.AsReadOnly();  

      }  

   }  

CƛǊǎǘΣ ǿŜΩǾŜ ƛƳǇƭŜƳŜƴǘŜŘ ǘƘŜ Add ƳŜǘƘƻŘΦ bŜȄǘ ǿŜΩǾŜ ƛƳǇƭŜƳŜƴǘŜŘ ŀ ƳŜǘƘƻŘ ǘƘŀǘ ƭŜǘǎ ǳǎ ǊŜǘǊƛŜǾŜ ŀƭƭ 

missing upgrades. Again, this is just a first step; the next step could be to track which upgrades are 

responsible for causing missing upgrades, i.e. You must select 4 Wheel Drive to go with your Traction 

Control; however, wŜΩƭƭ ǎǘƻǇ ŦƻǊ ƴƻǿΦ ¢ƘŜ ǇǳǊǇƻǎŜ ǿŀǎ Ƨǳǎǘ ǘƻ ƘƛƎƘƭƛƎƘǘ Ƙƻǿ ǿŜ ƳƛƎƘǘ ƎŜǘ ǎǘŀǊǘŜŘ ŀƴŘ 

what that start might look like.  

UI 
You migƘǘ ƘŀǾŜ ƴƻǘƛŎŜŘ ǘƘŀǘ ǿŜ ƘŀǾŜƴΩǘ ǘŀƭƪŜŘ ŀōƻǳǘ ¦Lǎ ȅŜǘΦ ¢ƘŀǘΩǎ ōŜŎŀǳǎŜ ƻǳǊ ŘƻƳŀƛƴ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘ 

of the presentation layer ς it can be used to power a website, a windows application or a windows 

service. The last thing you want to do is intermix your presentŀǘƛƻƴ ŀƴŘ ŘƻƳŀƛƴ ƭƻƎƛŎΦ 5ƻƛƴƎ ǎƻ ǿƻƴΩǘ 

only result in hard-to-change and hard-to-ǘŜǎǘ ŎƻŘŜΣ ōǳǘ ƛǘΩƭƭ ŀƭǎƻ ƳŀƪŜ ƛǘ ƛƳǇƻǎǎƛōƭŜ ǘƻ ǊŜ-use our logic 

across multiple UIs (which might not be a concern, but readability and maintainability always is). Sadly 

thougƘΣ ǘƘŀǘΩǎ ŜȄŀŎǘƭȅ ǿƘŀǘ Ƴŀƴȅ !{tΦb9¢ ŘŜǾŜƭƻǇŜǊǎ Řƻ ς ƛƴǘŜǊƳƛȄ ǘƘŜƛǊ ¦L ŀƴŘ ŘƻƳŀƛƴ ƭŀȅŜǊΦ LΩŘ ŜǾŜƴ 

ǎŀȅ ƛǘΩǎ ŎƻƳƳƻƴ ǘƻ ǎŜŜ ōŜƘŀǾƛƻǊ ǘƘǊƻǳƎƘƻǳǘ !{tΦb9¢ ōǳǘǘƻƴ ŎƭƛŎƪ ƘŀƴŘƭŜǊǎ ŀƴŘ ǇŀƎŜ ƭƻŀŘ ŜǾŜƴǘǎΦ ¢ƘŜ 

ASP.NET page framework is meant to control the ASP.NET UI ς not to implement behavior. The click 

ŜǾŜƴǘ ƻŦ ǘƘŜ {ŀǾŜ ōǳǘǘƻƴ ǎƘƻǳƭŘƴΩǘ ǾŀƭƛŘŀǘŜ ŎƻƳǇƭŜȄ ōǳǎƛƴŜǎǎ ǊǳƭŜǎ όƻǊ ǿƻǊǎŜΣ Ƙƛǘ ǘƘŜ ŘŀǘŀōŀǎŜ ŘƛǊŜŎǘƭȅύΣ 
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rather its purpose is to modify the ASP.NET page based on the results on the domain layer ς maybe it 

ought to redirect to another page, display some error messages or request additional information. 

Remember, you want to write cohesive code. Your ASP.NET logic should focus on doing one thing and 

doing it well ς I doubt anyone will disagree that it has to manage the pŀƎŜΣ ǿƘƛŎƘ ƳŜŀƴǎ ƛǘ ŎŀƴΩǘ Řƻ 

ŘƻƳŀƛƴ ŦǳƴŎǘƛƻƴŀƭƛǘȅΦ !ƭǎƻΣ ƭƻƎƛŎ ǇƭŀŎŜŘ ƛƴ ŎƻŘŜōŜƘƛƴŘ ǿƛƭƭ ǘȅǇƛŎŀƭƭȅ ǾƛƻƭŀǘŜ ǘƘŜ 5ƻƴΩǘ wŜǇŜŀǘ ¸ƻǳǊǎŜƭŦ 

principal, simply because of how difficult it is to reuse the code inside an aspx.cs file.  

²ƛǘƘ ǘƘŀǘ ǎŀƛŘΣ ȅƻǳ ŎŀƴΩǘ ǿŀƛǘ too long to start working on your UI. First of all, we want to get client and 

ǳǎŜǊ ŦŜŜŘōŀŎƪ ŀǎ ŜŀǊƭȅ ŀƴŘ ƻŦǘŜƴ ŀǎ ǇƻǎǎƛōƭŜΦ L Řƻǳōǘ ǘƘŜȅΩƭƭ ōŜ ǾŜǊȅ ƛƳǇǊŜǎǎŜŘ ƛŦ ǿŜ ǎŜƴŘ ǘƘŜƳ ŀ ōǳƴŎƘ 

of .cs/.vb files with our classes. Secondly, making actual use of your domain layer is going to reveal some 

flaws and awkwardness. For example, the disconnected nature of the web might mean we have to make 

little changes to our pure OO world in order to achieve a better user experience. In my experience, unit 

tests are too narrow to catch these quirks. 

¸ƻǳΩƭƭ ŀƭǎƻ ōŜ ƘŀǇǇȅ ǘƻ ƪƴƻǿ ǘƘŀǘ !{tΦb9¢ ŀƴŘ ²ƛƴCƻǊƳǎ ŘŜŀƭ ǿƛǘƘ ŘƻƳŀƛƴ-centric code just as well as 

with data-centric classes. You can databind to any .NET collection, use sessions and caches like you 

normally do, and anything elsŜ ȅƻǳΩǊŜ ǳǎŜŘ ǘƻ ŘƻƛƴƎΦ Lƴ ŦŀŎǘΣ ƻǳǘ ƻŦ ŜǾŜǊȅǘƘƛƴƎΣ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ¦L ƛǎ 

ǇǊƻōŀōƭȅ ǘƘŜ ƭŜŀǎǘ ǎƛƎƴƛŦƛŎŀƴǘΦ hŦ ŎƻǳǊǎŜΣ ƛǘ ǎƘƻǳƭŘƴΩǘ ǎǳǊǇǊƛǎŜ ȅƻǳ ǘƻ ƪƴƻǿ ǘƘŀǘ ![¢Φb9¢ΩŜǊǎ ŀƭǎƻ ǘƘƛƴƪ 

you should keep your mind open when it comes to your presentation engine. The ASP.NET Page 

CǊŀƳŜǿƻǊƪ ƛǎƴΩǘ ƴŜŎŜǎǎŀǊily the best tool for the job ς a lot of us consider it unnecessarily complicated 

ŀƴŘ ōǊƛǘǘƭŜΦ ²ŜΩƭƭ ǘŀƭƪ ŀōƻǳǘ ǘƘƛǎ ƳƻǊŜ ƛƴ ŀ ƭŀǘŜǊ chapterΣ ōǳǘ ƛŦ ȅƻǳΩǊŜ ƛƴǘŜǊŜǎǘŜŘ ǘƻ ŦƛƴŘ ƻǳǘ ƳƻǊŜΣ L 

suggest you look at MonoRails (which is a Rails framework for .NET) or the recently released MVC 

framework by Microsoft. The last thing I want is for anyone to get discouraged with the vastness of 

ŎƘŀƴƎŜǎΣ ǎƻ ŦƻǊ ƴƻǿΣ ƭŜǘΩǎ ƎŜǘ ōŀŎƪ ƻƴ ǘƻǇƛŎΦ 

Tricks and Tips  
²ŜΩƭƭ ŦƛƴƛǎƘ ƻŦŦ ǘƘƛǎ ŎƘŀǇǘŜǊ ōȅ ƭƻƻƪƛƴƎ ŀǘ ǎƻƳŜ ǳǎŜŦǳƭ ǘƘƛƴƎǎ ǿŜ Ŏŀƴ Řƻ ǿƛǘƘ ŎƭŀǎǎŜǎΦ ²ŜΩƭƭ ƻƴƭȅ ŎƻǾŜǊ ǘƘŜ 

tip of the iceberg, but hopefully the information will help you get off on the right foot. 

Factory Pattern  

What do we do when a Client buys a new Car? Obviously we need to create a new instance of Car and 

specify the model. The traditional way to do this is to use a constructor and simply instantiate a new 

object with the new keyword. A different approach is to use a factory to create the instance: 

  public class  Car  

   {  

      private  Model _model;       

      private  List <Upgrade > _upgrades;  

 

      private  Car()  

      {  

         _upgrades = new List <Upgrade >();  

      }  

      public  static  Car CreateCar( Model model)  

      {  
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         Car car = new Car();  

         car._model = m odel;  

         return  car;  

      }  

   }  

There are two advantages to this approach. Firstly, we can return a null object, which is impossible to do 

with a constructor ς this may or may not be useful in your particular case. Secondly, if there are a lot of 

different ways to create an object, it gives you the chance to provide more meaningful function names. 

The first example that comes to mind is when you want to create an instance of a User  ŎƭŀǎǎΣ ȅƻǳΩƭƭ 

likely have User.CreateByCredentials(string username, string password) , 

User.CreateById(int id)  and User.GetUsersByRole(string role) . You can accomplish the 

same functionality with constructor overloading, but rarely with the same clarity. Truth be told, I always 

ƘŀǾŜ ŀ ƘŀǊŘ ǘƛƳŜ ŘŜŎƛŘƛƴƎ ǿƘƛŎƘ ǘƻ ǳǎŜΣ ǎƻ ƛǘΩs really a matter of taste and gut feeling. 

Access Modifiers 

As you focus on writing classes that encapsulate the behavior of the business, a rich API is going to 

ŜƳŜǊƎŜ ŦƻǊ ȅƻǳǊ ¦L ǘƻ ŎƻƴǎǳƳŜΦ LǘΩǎ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ƪŜŜǇ ǘƘƛǎ !tL ŎƭŜŀƴ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘŀōƭŜΦ ¢Ƙe simplest 

method is to keep your API small by hiding all but the most necessary methods. Some methods clearly 

need to be public  and others private Σ ōǳǘ ƛŦ ŜǾŜǊ ȅƻǳ ŀǊŜƴΩǘ ǎǳǊŜΣ ǇƛŎƪ ŀ ƳƻǊŜ ǊŜǎǘǊƛŎǘƛǾŜ ŀŎŎŜǎǎ 

modifier and only change it when necessary. I make good use of the internal  modifier on many of my 

methods and properties. Internal members are only visible to other members within the same assembly 

ς ǎƻ ƛŦ ȅƻǳΩǊŜ ǇƘȅǎƛŎŀƭƭȅ ǎŜǇŀǊŀǘƛƴƎ ȅƻǳǊ ƭŀȅŜǊǎ ŀŎǊƻǎǎ ƳǳƭǘƛǇƭŜ ŀǎǎŜƳōƭƛŜǎ όǿƘƛŎƘ ƛǎ ƎŜƴŜǊŀƭƭȅ ŀ ƎƻƻŘ 

iŘŜŀύΣ ȅƻǳΩƭƭ ƎǊŜŀǘƭȅ ƳƛƴƛƳƛȊŜ ȅƻǳǊ !tLΦ 

Interfaces  

LƴǘŜǊŦŀŎŜǎ ǿƛƭƭ Ǉƭŀȅ ŀ ōƛƎ ǇŀǊǘ ƛƴ ƘŜƭǇƛƴƎ ǳǎ ŎǊŜŀǘŜ ƳŀƛƴǘŀƛƴŀōƭŜ ŎƻŘŜΦ ²ŜΩƭƭ ǳǎŜ ǘƘŜƳ ǘƻ ŘŜŎƻǳǇƭŜ ƻǳǊ 

code as well as create mock classes for unit testing. An interface is a contract which any implementing 

ŎƭŀǎǎŜǎ Ƴǳǎǘ ŀŘƘŜǊŜ ǘƻΦ [ŜǘΩǎ ǎŀȅ ǘƘŀǘ ǿŜ ǿŀƴǘ ǘƻ ŜƴŎŀǇǎǳƭŀǘŜ ŀƭƭ ƻǳǊ ŘŀǘŀōŀǎŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƴǎƛŘŜ ŀ 

class called SqlServerDataAccess  such as: 

internal class  SqlServerDataAccess  

{  

   internal  List <Upgrade > RetrieveAllUpgrades()  

   {  

       return  null ;  //todo implement  

   }  

}  

public  void  ASampleMethod()  

{  

      SqlServerDataAccess  da = new SqlServerDataAccess ();  

      List <Upgrade > upgrades = da.RetrieveAllUpgrades();  

}  
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You can see that the sample code at the bottom has a direct reference to SqlServerDa taAccess  ς as 

would the many other methods that need to communicate with the database. This highly coupled code 

ƛǎ ǇǊƻōƭŜƳŀǘƛŎ ǘƻ ŎƘŀƴƎŜ ŀƴŘ ŘƛŦŦƛŎǳƭǘ ǘƻ ǘŜǎǘ όǿŜ ŎŀƴΩǘ ǘŜǎǘ ASampleMethod  without having a fully 

functional RetrieveAllUpgrades  method). We can relieve this tight coupling by programming against 

an interface instead: 

internal  interface  IDataAccess  

{  

   List <Upgrade > RetrieveAllUpgrades();  

}  

 

internal  class  DataAccess  

{  

   internal  static  IDataAccess  CreateInstance()  

   {  

      return  new SqlServ erDataAccess ();  

   }  

}  

 

internal  class  SqlServerDataAccess  : IDataAccess  

{  

   public  List <Upgrade > RetrieveAllUpgrades()  

   {  

      return  null ; //todo implement  

   }  

}  

public  void  ASampleMethod()  

{  

   IDataAccess  da = DataAccess .CreateInstance();  

   List <Upgrade > upgrades = da.RetrieveAllUpgrades();  

}  

²ŜΩǾŜ ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ŀƭƻƴƎ ǿƛǘƘ ŀ ƘŜƭǇŜǊ Ŏƭŀǎǎ ǘƻ ǊŜǘǳǊƴ ŀƴ ƛƴǎǘŀƴŎŜ ƻŦ ǘƘŀǘ ƛƴǘŜǊŦŀŎŜΦ LŦ ǿŜ 

want to change our implementation, say to an OracleDataAccess , we simply create the new Oracle 

class, make sure it implements the interface, and change the helper class to return it instead. Rather 

than having to change multiple (possibly hundreds), we simply have to change one.  

This is only a simple example of how we can use interfaces to help our cause. We can beef up the code 

by dynamically instantiating our class via configuration data or introducing a framework specially 

ǘŀƛƭƻǊŜŘ ŦƻǊ ǘƘŜ Ƨƻō όǿƘƛŎƘ ƛǎ ŜȄŀŎǘƭȅ ǿƘŀǘ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŘƻύΦ ²ŜΩƭƭ ƻŦǘŜƴ ŦŀǾƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ŀƎŀƛƴǎǘ 

interfaces over actual classes, ǎƻ ƛŦ ȅƻǳ ŀǊŜƴΩǘ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜƳΣ LΩŘ ǎǳƎƎŜǎǘ ȅƻǳ Řƻ ǎƻƳŜ ŜȄǘǊŀ ǊŜŀŘƛƴƎΦ 

Information Hiding  and Encapsulation  

Information hiding is the principle that design decisions should be hidden from other components of 

ȅƻǳǊ ǎȅǎǘŜƳΦ LǘΩǎ ƎŜƴŜǊŀƭƭȅ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ be as secretive as possible when building classes and 

ŎƻƳǇƻƴŜƴǘǎ ǎƻ ǘƘŀǘ ŎƘŀƴƎŜǎ ǘƻ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŘƻƴΩǘ ƛƳǇŀŎǘ ƻǘƘŜǊ ŎƭŀǎǎŜǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎΦ 

Encapsulation is an OOP implementation of information hiding. Essentially it means that your object's 

data (the fields) and as much as the implementation should not be accessible to other classes. The most 
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common example is making fields private with public properties. Even better is to ask yourself if the _id 

field even needs a public property to begin with. 

In This Chapter  
The reason enterprise development exists is that no single off-the-shelf product can successfully solve 

the needs of a complex system. There are simply too many odd or intertwined requirements and 

business rules. To date, no paradigm has been better suited to the task than object oriented 

programming. In fact, OOP was designed with the specific purpose of letting developers model real life 

things. It may still be difficult to see the long-term value of domain driven design. Sharing a common 

language with your client and users in addition to having greater testability may not seem necessary. 

Hopefully as you go through the remaining chapters ŀƴŘ ŜȄǇŜǊƛƳŜƴǘ ƻƴ ȅƻǳǊ ƻǿƴΣ ȅƻǳΩƭƭ ǎǘŀǊǘ ŀŘƻǇǘƛƴƎ 

some of the concepts and tweaking them to fit yours and your clients needs.


