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Jason Bernier originally planned to give this presentation but he was unable to 
attend.  He contributed much of the content.

We work for a large, global, commercial property insurance company.  When I 
worked on accounting applications I thought they were hard.  Then I worked in 
financial services, and I longed for the simple days of accounting.  Insurance is 
an order of magnitude more complex than financial services.  

We looked to code generation as a technique that would allow us to keep our 
focus on the business problems. 

The presentation covers our process of adopting code generation.  Jason pointed 
out that this is one of those aspects of development which makes you feel really 
smart and really ignorant at the same time.

These slides have a lot of text—too much to show on a screen.  All the text of 
what I will say is within the slides and notes.
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I wish I had something funny to say about this…but I don’t.
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That is not to say that generating code is an anti-pattern.  But we learned a lot of 
anti-patterns along the way.

Pattern:

Description: name of a stage we were at

Anecdotal Evidence

Motivating Factors

Organizational Barriers

Solution

Lesson
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Description: We were doing significant modifications to the database layer of a data-
intensive application.  Tables were restructured, stored procedures were being 
completely re-written, and as part of that we were modifying the data layer of the 
application.  

Anecdotal Evidence: database errors

Motivating Factors: Unfortunately, the data layer wasn’t really a layer—it was sprinkled 
throughout the application among the business logic.

Organizational Barriers: None

Personal Barriers: None—this is how we write code.  I wish we could write it faster.

Solution: Type faster.  We worked hard to separate the data layer from the business 
logic.  We ended up with a lot of data layer errors.

Lesson: It doesn’t make sense to type boiler plate code.  Don’t do it.
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Description: We realized that typing the data layer wasn’t going to work—we had so many other 
things to focus on and a deadline to meet.  So we wrote a simple code generator.

Anecdotal Evidence: “Hey, Chad. Can you update that proc command again? I changed the 
parameters.”

Motivating Factors: Too much typing.  Too many bugs.  Too slow.

Organizational Barriers: None—it was still a stealth project.

Solution:  We wrote a simple Windows application to find a stored procedure and generate a 
command class to call it.  We copied the command from the application and pasted it into the 
project.  This was great work for the intern.

Lessons: 
•We thought we had a really clever solution.  But then we found out that other people had been 
doing this kind of thing, and doing it much better, for a very long time. 

•Writing code against the code dom is a horrible experience. The major drawbacks we 
experienced with CodeDOM were that it was difficult to code; it required more skill than 
we had available (only a few people understood it); and you can’t see the code you want 
to generate without running, and debugging, the program.  
•It was the beginning of code gen narcosis (CGN)—when you believe you are more powerful than 
you really are because of code generation.
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Description: New project, new methods: we started looking at other code generators.  We did a lot of 
experimentation with Code Smith.

Anecdotal Evidence: “I figured out how to generate 20 lines of code and it only took me five days.  Whoo
hoo!”

Motivating Factors:
•Code DOM was a horrible way to write large amounts of code generation.  It certainly has its place, but our 
project was not its place.
•Copy paste: we ran into scalability issues with the copy paste method we used before.  And the intern left.

Organizational Barriers: No sooner did we start to let other non development team members in on our 
“secret”, than we began having some interesting discussions.  There was another team that was working on 
a project that had a data access layer that made heavy use of the command pattern for its data access.  We 
came to them with our tool to suggest that they may save some time and useful brain cells (i.e. concentrate 
on the tough stuff).  Their lead technical consultant argued strongly that he preferred his team members to 
“think” about what they are doing, not just generate code to solve their problem.  He saw the use of code 
generation as a form of laziness and lack of ownership.  In our eyes, this was a shocking statement (did he 
just call our baby ugly?).  Who would have thought people actually fee passionate about this stuff? 

Solution: We picked CodeSmith as our tool.  The main reasons were:
•Good tooling: CodeSmith Studio
•Good APIs like the database schema explorer and the ability to consume Xml documents as objects.
•Paid support.
•Downside: licensing fee.  But that was a small amount of money compared to the benefit we felt we would 
get.

Lesson: You can generate a lot of code.  We felt like we had really found something good.  (And we had.)
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Description:  Used CodeSmith to generate the data layer. Began to use active code generation (as opposed 
to static code generation.)

Anecdotal Evidence: “Hi, Bob. Did I mention that I’m using CodeSmith to generate large quantities of code? I 
mentioned it five times already? Sorry.”

Motivating Factors: Kills bugs fast. Look at all the code I wrote! (More CGN.)

Organizational Barriers: Management approval. It was not very hard to get, as I recall.  A demonstration of a 
generated data layer is pretty impressive, especially when management is used to hearing about data 
access bugs from the QA team.

Solution:  Created simple xml documents to pass to CodeSmith to generate the data layer.  
•The Xml specified the name of a stored procedure, and our CodeSmith template would generate the data 
access command.  We defined Xml Schema for the xml documents.  CodeSmith will generate an object 
model from the schema so we had a nice object model to code against inside of the templates.
•We generated create, update, and delete stored procedures based on the table schema.
•CodeSmith has a nice database schema explorer object that would inspect the database and give us a nice 
object model to write the template against.
•We added code generation into the build process so that updates to a template would get applied 
everywhere.

Lesson: 
•You can really generate a lot of code.  The lesson from the last stage was that you can generate a lot of 
code, but at this point we realized that code generation can turn anyone into Superman.  (More CGN.)
•When you generate a lot of code, you look good to everyone around you and you feel good too.  You feel 
like you got something big accomplished.
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Description: We found many places to generate code.  For example, we were using 
service agents in the business layer to load a service interface instance from the data 
layer.  We realized very quickly that these could be generated using reflection.

Anecdotal Evidence: “Hey, that’s code-generate-able.”

Motivating Factors: CGN

Organizational Barriers: None—it was a juggernaut.  In fact, we were using it to get past 
some very real barriers of another kind.  We began to experience a lot of uncertainty in 
the requirements, and we believed we could get past that by creating an ultra-flexible 
code generation environment.

Solution:  We were euphoric.  We started looking everywhere for something that was 
code-generate-able.  We spent hours of time combing through the design on the 
whiteboard thinking of ways to templatize sections of our application. 

Lessons: 

Question euphoria.

Code gen can improve your design.
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Description: Began to model our solutions using the code generator input.

Anecdotal Evidence: We looked at the Xml instead of the code.

Motivating Factors: It was easier.

Organizational Barriers: None, because we didn’t realize it was happening.

Solution: Our Xml schemas became more and more sophisticated, and took on the real feeling of language 
design.  We began to think of some of them as DSLs.  They were horizontal DSLs because they did not 
describe the business problems.  But regardless of whether you call them DSLs or something else, they 
became little languages that we used to express what we wanted the code to do in a given layer of the 
architecture.
•Service contracts
•Data contracts
•Entities with properties and behavior
•Service agents
•Data mapping

Lessons: 
•Code generation, when used with modeling, can have the effect of improving your design.  It works in much 
the same was as making code testable improves it’s design.  When you look for opportunities to generate 
code, you look for the repetitive, boiler plate stuff.  That code tends to be related to concerns that should be 
separated from the rest of your code anyway, and generating it forces the separation.  For example, service 
implementations, like ASMX or WCF tend to all look the same.  They have the same attributes, bindings, 
security calls, etc.  If you want to generate that code it ends up being in a separate layer, which is where you 
should have it anyway.
•Another form of useful separation is intent from implementation.  We found that our little Xml languages 
were expressing intent much better than the code was expressing it.  And if we expressed the intent in Xml 
we could also change the implementation at any time.
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Description: We began to share templates with other teams.  At the same time, 
we started moving code that we were generating into some framework-type 
classes.  The classes reduced the amount of code we had to generate.

Anecdotal Evidence: “You’re still using our old template. You should try our new 
one!”

Motivating Factors: Fame and Glory—more CGN.

Organizational Barriers: Well-founded skepticism on the part of other teams.

Solution: We created a namespace and a separate project in our source control 
system for common code and templates.  We treated the common code as an 
open source project: anyone could contribute features that they needed.  Any one 
of four people would approve contributions (verbally.)

Lessons:

•The open source model for shared code worked really well at first, and continues 
to work well in many ways.

•You still need a product roadmap, a release plan, and resources.
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Description: Other teams began to adopt the technology.

Anecdotal Evidence: “Our build broke. Did you guys change the entities 
template?”

Lesson: Unnecessary dependencies will form between products that would not 
normally have a dependency.  

Some serious criticism was made of the approach.  Most developers immediately 
saw the benefits of generating the data layer.  The real concern had to do with 
the rest of it. Some of the common questions were:

•How do I know how to use the template?  Is there documentation?

•When looking at the design specific language they would comment: You 
invented a new language?  I have to learn a new language to build and support 
applications?

•Do I have to learn CodeSmith?  How do I get a license?  How do I get training?

•How do I know what code is being generated?  Do I have to support that code?  
Can I debug that code?  

•Who owns the template?  Who supports the template?

•Do we share the template?

•What if the template changes?

•Do we version the template?

•Where does the template live in source control?

•Do I need to have continuous integration to use the template?

•Does my design have to look like yours to use the template?
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70% of our code was generated.

The data layer
The stored procedures
Façade types (ServiceContracts, MessageContracts, DataContracts)
Entities needed to bind to the UI
Web service proxies for internal calls
Web services, along with authorization and logging
Middleware entities
Code use to communicate between layers (service agents)
Code to orchestrate business logic (I like this one)
Mapping code for the database
Web service proxies for external calls (different from the internal ones because the interfaces weren’t standardized)
Mapping code for integrating internal types to external types
Types that could run comparison’s between objects to generate diffs
Application configuration

What was the result of this project?
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The title of this slide comes from a statement made by one our architects in a response to a 
business analyst saying, “Can you do that?”  The architect said, “It’s code. You can do anything in 
code.”  It became a running joke, because, of course, you can’t do everything in code.

Lessons Learned:
•Using a technical solution to compensate for a lack of clarity is dangerous.

•We can’t make up for unknown requirements.
•We can’t generate an application that solves unknown needs.  (But we CAN generate a 
LOT of code!)
•We can’t make everyone like it.  This is a key process change.
•You can define a language very quickly in Xml.  But it is a poor modeling tool.

•Don’t confuse generated code with progress.  In hindsight, I can say that we were making up for 
a lack of business clarity by focusing on a technical solution. It felt good and productive to create a 
solid architecture and implement code generation.  It felt like we were getting things done!  But 
there were times when we were generating a lot of code that did not meet the business need.  

•Remember Fred Brooks Silver Bullet essay.  90% of the effort is spent understanding the 
problem and solution.

•Be very careful when creating dependencies through templates and common code.
•Who will maintain the code?
•What is the release and versioning plan?

•Treat code generation templates as dependencies.
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What we can do with Code Generation

•Increase the flexibility and speed of construction.

•Separate declaration of intent from architectural implementation. (Example of 
changing architecture without changing the Xml language.)

•Implement consistent architectures.

•Create tooling that makes assumptions about a consistent architecture.  For 
example, we generated automated acceptance tests based on assumptions 
about how message contracts and data contracts were formed.

•Improve the quality of the architecture.

•Improve code quality.
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Getting control of common code practices: we will work on better planning and 
resource allocation for common code.  The shared model works well, but 
resources must be allocated and versioning and a roadmap are essential.

Separating language design from code generation: One of the problems with 
sharing is the implementation of the template, rather than the design of the xml 
language.  We can design the languages centrally, and implement code 
generation internally on teams.  We will be using DSL Tools.

Vertical domain specific languages.  One of our lessons learned is that we can’t 
confuse generated code with progress.  If we can express our business in a 
language, then we will have a correlation between code and progress.  But…I 
don’t know how realistic this is.

Four color modeling.
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