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The Stakes 

 
Software development has evolved dramatically in recent years. New technologies 
such J2EE and .NET have encouraged the development of design patterns and the 
adoption of best practices, leading to better and more robust and maintainable code. 
Writing code for enterprise level applications, however, has become more tedious 
and complicated. We know about the numerous challenges and issues that you face 
every day: business analysis & modelling, application architecture, data storage, 
access and manipulation, business specific code development, user interface design, 
development integration, code security, legacy systems interoperability, interface with 
other custom or packaged applications, testing, documentation, overall software 
lifecycle management and managing development teams. 
 
As an example, one of the most common tasks developers are asked to do these 
days, is to write code that allows a user to connect to a database, view data, change 
it and save it to the database. Writing a two tier application that will provide the 
required functionality for few tables might be an easy task that can be achieved using 
built-in tools within IDE environments such as Visual Studio .NET. Developing a full 
blown multi-layered application with complex business logic, a web and a win user 
interface and data residing in more than 50 tables is definitely a daunting task, 
especially if you are asked to deliver a robust and performing system in just few 
weeks time! 
 

Need for Code Generation 

 

It is a fact that writing code can be boring and repetitive. This is particularly the case 
after you have passed the initial (and challenging) task of designing and putting in 
place the architecture of an application. Continuing with the example I have cited 
above, developing the necessary classes for the first table can be interesting to start 
with but having to repeat exactly the same task for 50 more tables is not something I 
myself would cherish to do. Worse, it is very likely that you will have to do the same 
for the next project. Smart IT departments are using a new breed of software tools 
called application generators to eliminate hand-coding of the infrastructure 
programming. Application generation takes a giant leap forward, offering a broader, 
more comprehensive solution. Application generators such as Code Complete can 
create a significant portion of your entire application for you, frequently as much as 
70%-80% of the application. 
 
Simply put, the job of an application generator is to spare developers the thought of 
going that painful process. The use of pragmatic code generation techniques 
provides your project with remarkable productivity and quality benefits. 
 
Using Application Generators can provide very tangible benefits including: 
 

¶ Code Quality (machine produced): Generally speaking, the code generated 
by an Application Generator will be cleaner.  The class definition and naming 
convention can be encapsulated in the code templates, leading to more 
consistent code. Beside, any bugs can be easily fixed by changing the code 
templates and applied across the code base. 
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¶ Increased Productivity: Once the design patterns have been established in 
the code templates, an Application Generator can produce code in a fraction 
of the time that it takes a programmer to produce the equivalent amount of 
code. This is turn frees developers from the mundane and repetitive tasks and 
to concentrate on the areas of development that deserve their brainpower 
(hence morale improves, which further increases productivity) 

¶ Abstraction: By encapsulating for example the database schema, the UI 
mappings and the business in a metadata file, you can provide a layer of 
abstraction between the design and the code base. 

 

How does it work? 

 

Independent of the technology you use, the code generation process usually requires 
three ingredients. You first need the metadata that will be used as input to the 
process. This could be a database schema, a UML model exported as XMI or an 
ORM model. Second, you need the templates that will be used to generate your 
code. The templates can be modelled on a prototype you create or, even better, on a 
design pattern based on framework such as CSLA.NET. Finally you need a 
processing engine that can take your input, apply the templates and churn out your 
desired output code. 

 

XML/XSLT Based Code Generation 

 

XML is now a well established technology for holding metadata. As a result, it would 
be a natural choice for creating the required input for code generators. With XML as 
the underlying syntax for the metadata, XSLT is a natural choice for a processing tool 
to convert that language into source code. In particular, its ability to generate plain-
text output makes it suitable for generating a wide variety of different source code 
formats, including simple C#, VB.NET, SQL Scripts é Other useful features of XSLT 
include:  
 

¶ Stylesheets, which highly portable between processors and platforms.  

¶ Built-in modularity (using xsl:import and xsl:include, which allows for the creation 
of reusable libraries of transformations.  

¶ XSLT and XPath, which incorporate an extension mechanism that allows new 
elements and functions to be added to the language. You can make these 
extensions, while typically processor-specific, portable. 
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Code Complete: A Unique Approach 

Main Benefits 

 

Code Complete is can dramatically speed up your development process and 
increase your productivity. Using Code Complete, you can build bug free .NET 
enterprise applications ready to deploy in just few minutes. Here are just some of the 
benefits you will gain by using Code Complete 
 

¶ Reduce Development Costs: Code Complete will definitely speed up the 
development and deployment of your applications, resulting in greater 
efficiency and productivity. Typically, Code Complete can generate up to 80% 
of your applications in just few minutes.  

¶ Decreased Maintenance Cost: Code Complete generates high quality code. 
The generation process follows very strict guidelines for layered architecture 
and well established design patterns at the business layer, data layer and 
presentation levels.  

¶ Increased Flexibility: All the code generated by Code Complete follows a 
multi-tier logical architecture. This makes the switching between one, two and 
n-tier physical deployments very flexible and easy.  

¶ Free Source Code for Common Services: Code Complete comes with a set 
of basic common services for data access, business rule validation, exception 
handling and logging and XML manipulation.  

¶ Free Support: We guarantee to answer all your questions via email for free 
within 24 hours  

 

Main Features 

 
Code Complete has been designed to give developers a simple and reliable solution 
to build modern software applications, with a world-class up-to-date architecture, an 
easy programming model and a very low risk to fail. With Code Complete, you will be 
able to take a quick start, building applications within hours instead of months, even if 
you are a new comer to programming. Still, because generated components leverage 
best practices across all layers, you will be able to implement the most demanding 
solutions, once you discover the unlimited capabilities of the product that has been 
designed from day one to address the challenge of top-class enterprise applications. 
 
Code Complete code generation process follows very strict guidelines for layered 
architecture and well established design patterns at the business layer, data layer 
and presentation levels. In addition Code Complete provides the following features 
and benefits: 
 

¶ No need to learn another environment: Code Complete is fully integrated as 
Add-in in Visual Studio (2005 and 2008). It consists of single tool window 
integrated within Visual Studio .NET. The tool window contains a toolbar and a 
context menu that provides all the necessary tools to perform your functions. 
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When you generate your application using Code Complete, the generated files 
are included and embedded within your projects ready to start testing and 
debugging.  

¶ Create highly customized .NET applications in minutes: Using an 
integrated project wizard Code Complete generates highly customized 
configured XML metadata projects based on a database schema or an Entity 
Framework model. The solution wizard guides through the simple steps of 
generating fully functional .NET applications base on your configured 
metadata. You can use Code Complete to generate Windows, WPF, Web, 
Ajax and Silverlight application.  

¶ Support for all major databases and the Entity Framework: Code 
Complete can generate the XML metadata from either a database or an Entity 
Framework model. Code Complete supports all the major databases: SQL 

Server, Oracle, MSAccess, DB2, Sybase, MySql, Firebird, PostgresSQL, 
SQLite, VistaDB, Oledb and Odbc. 

¶ Tier Based Architecture and support for CSLA.NET Framework: 
Applications generated by Code Complete strictly adhere to the basic 
principles of multi-tiered architecture and very well established design 
patterns. All the business classes and collections generated by Code 
Complete are based on the widely used CSLA.NET business 
framework. Code Complete can generate a data access layer based either on 
ADO.NET (CRUD operations) or on the Entity Framework model. 

¶ Templates Based Code Generation: Every class and collection generated by 
Code Complete is based on two XSLT Templates. The designer template 
generates the designer class that contains the generated code and the second 
template generates an empty partial class that can be used to write custom 
code. All the XSLT templates are customizable and can be edited in Visual 
Studio accessible via Code Complete Explorer.  

¶ Avoiding Code Orphaning:  To avoid code orphaning, Code Complete 
generates two partial classes for all the Business and Data Access Layer 
classes. The designer classes contain the automatically generated portions of 
your application and the non-designer classes are generated only once, 
typically the very first time each class is generated. Once the individual non-
designer class has been created, it is never overwritten, thus making it safe to 
add your own code to and modify these classes. Only the designer classesï 
the automatically generated portions of your application ï are ever 
regenerated; the non-designer classes are never regenerated, preserving your 
code customizations. 

¶ Stored Procedures Generation: Code Complete can generate stored 
procedures by jut checking an option in the project configuration screen. The 
templates for generating the stored procedures are included in the folders 
specific to each supported database and can accessed vii Code Complete 
Explorer. .  

Code Complete Approach 

 
Code Complete approach to application generation is very straightforward. The 
starting point can either be a database or en Entity Framework model. Three simple 
steps to generate fully functional multi-tier enterprise applications: 
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¶ Create a data source project:  Code Complete includes a project wizard that 
allows you to connect to a database (or en Entity Framework model) and 
configure the different tables, table relationships and lookups that will be used 
to generate your application. For every selected table, Code Complete will 
create an XML data source that stores the configuration settings used to 
generate data entry and search forms for win and web applications, business, 
lists objects for the business layer and data access objects for the data access 
layer 

¶ Generate a .NET solution: Code Complete includes a .NET solution wizard 
that guides through simple steps of generating fully functional .Net applications 
based on your project in just few minutes. The wizard allows you to create 
either single tier applications or a multi-tier application that includes a business 
layer application, a data access layer application and a presentation layer that 
can consist of either a Win Wpf, Web or Silverlight application or both. 

¶ Test and customise your application: The solution wizard generates and 
builds the full application in Visual Studio. The generated applications are 
ready to test and customise. 
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Code Complete User Interface 

Code Complete Explorer 

 
The main interface to use Code Complete is a tool window integrated within Visual 
Studio. It consists of a toolbar, four main folders and a context menu. 
 

 
 
¶ Projects Folder: This lists all the metadata projects generated using the 

project wizard will be listed under this folder. Code Complete uses the concept 
of a project to group metadata sources. The structure of a project is 
automatically created when you create a project.  

¶ Templates Folder: the templates folder lists all the templates used by Code 
Complete to generate your applications and classes.  

¶ Web Resources Folder: This folder can contain all the resource files (XML 
files, images, CSS é) that you want to add to your generated web 
applications. You can add folders and files by just dragging and dropping them 
from Windows Explorer. 

¶ Wpf Resources Folder: This folder can contain all the resource files 
(resource files, images é that you want to add to your generated Wpf 
applications. You can add folders and files by just dragging and dropping them 
from Windows Explorer. 
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Code Complete Toolbar 

 
The Code Complete Explorer provides a toolbar that can be used to perform the 
following functions: 
 
        Opens an .NET Solution        Displays Help  

 

  
 

Starts the CC solution wizard       Starts the CC project wizard Adds a new data source 
 

Code Complete Context Menu 

 

The Code Complete Explorer provides a context menu that can be used to perform 
the following functions. 
 

 

 
 Open: Opens the selected file in Visual Studio XML 

Editor  
 View Table Data: Connects to the database and 

return data the selected data entry data source.  
 New Project: Starts the project wizard 
 Add Data Source: Add a single or multiple data 

sources to the currently selected project.  
 Add Template: Displays the add template dialog box 

to add new custom template.  
 Execute Template: Executes a custom template  
 Add Folder: Adds a folder to the Web Resources  
 Add File: Adds a file to the Web Resources  
 Generate all layers: Generates or re-generates all the 

classes and forms for the selected data source.  
 Generate Windows Layer: Generates or re-generates 

all the windows forms for the selected data source.  
 Generate Web Layer: Generates or re-generates all 

the web forms for the selected data source.  
 Generate Integration Layer: Generates or re-

generates all the classes and asmx for the selected 
data source.  

 Generate Business Layer: Generates or re-generates 
all the business classes for the selected data source.  

 Generate Data Layer: Generates or re-generates the 
data access layer classes for the selected data 
source.  

 Generate Lookup Layer: Generates or re-generates 
all the lookup classes for the selected lookup data 
source.  

 Generate Security Layer: Generates or re-generates 
all the security classes for the selected login data 
source.  

 Delete: Deletes the selected item.  
 Rename: Renames the selected data source.  
 Customise: Starts the data source wizard for 

modifying a selected data source. 
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Code Complete Metadata Project 

 

Code Complete is template based generator that uses XML as metadata and XSLT 
as templates. The metadata can be generated either from a database schema or 
from en Entity Framework model.   Code Complete comes with a built-in wizard that 
can guide you though the necessary steps to create and configure your metadata 
sources. Once you have configured your data sources you can either use them to 
create a fully functional ready to use .NET applications or integrate them with existing 
applications. Code Complete .NET defines three types of metadata sources:  
 

¶ Data Entry: It defines all the necessary configurations to enable the code 
generator to generate the business layer, the data access layer and the 
different presentation layers supported by Code Complete. It generally maps 
either to table in a database or en entity in a Entity Framework model.  

¶ Lookup: It defines all the necessary configurations to enable the code 
generator to generate a NameValuePair collection class that can be used as a 
lookup. It maps to a table or en Entity Framework model that contains the 
column to display and the column that acts as a primary key.  

¶ Login: It defines all the necessary configurations to enable the code generator 
to generate the necessary data access code to authenticate a user and role 
membership and the login screens. This usually maps to a table that contains 
users and passwords and a table that contains the roles associated with each 
user. 
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Connection Configuration Screen 

 
The connection configuration screen allows you to choose the data source and 
configure the required login details. Code Complete currently supports all the major 
databases and the Entity Framework model: 
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Project Configuration Screen 

 

The project configuration screen is used to name the metadata project and set some 
other useful properties such as generating stored procedures and coding standards. 
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Tables/Entities Configuration Screen 

 
The Tables configuration screen allows you to choose the data entry metadata 
sources that will be included in your project.  
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Lookups Configuration Screen 

 
The Lookups configuration screen allows you to choose the Lookup metadata 
sources that will be included in your project.  
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Data Entry Configuration Screen 

 
The data entry configuration screen lists all the selected data entry data sources, 
each followed by 7 configurable options. You can either click on the Finish button to 
generate the project based on the defaults generated by Code Complete or use the 
buttons to customize each data source.  
 
. 
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Configuring a Login Metadata Source 

 

Most modern business applications require security to be built into the application 
code itself.  Code Complete can generates secured applications that uses the 
highest level of security features offered in the .NET Framework and CSLA..NET.  
 
Code Complete metadata source can also be used to generate a metadata login data 
source that defines all the necessary settings to enable the code generator to 
generate the necessary data access code to authenticate and authorise users to use 
your application. Using the wizard can configure your roles that will be supported by 
your applications and their security access. 
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Code Complete Application Generation 

 
Code Complete comes with a built-in wizard that can guide you though the necessary 
steps to generate fully functional .Net applications in just few minutes.  You can 
choose to generate the following type of solutions: 
 

¶ Multi-tier application: This option allows you to generate a logical multi-tier 
application that includes a business layer, a data access layer and/or a 
Windows/Wpf presentation layer, a Web/Silverlight presentation layer and a 
WCF/web integration service 

¶ Windows application: This option allows you to generate an logical single-tier 
that includes business layer, a data access layer and/ Windows/Wpf 
presentation layer 

¶ Web application: This option allows you to generate an logical single-tier that 
includes business layer, a data access layer and Web/Silverlight  presentation 
layer. 

¶ Web Service: This option allows you to generate an web service that includes 
business layer, a data access layer and WCF/Web Service integration layer,  

¶ Business Layer: This option allows you to generate an logical single-tier that 
includes business layer, a data access layer  

¶ Data Layer: This option allows you to generate an logical single-tier that a 
data access layer  
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Solution Configuration Screen 

 
The solution configuration screen allows you to configure several options before you 
generate your application. In addition to the type of application, you can also choose: 
 

¶ The metadata project 

¶ The target language (VB.NET or C#)  

¶ Target framework (CSLA.NET or CSLA.NET Light)  

¶ The data access technology (ADO.NET or Entity Framework)  

¶ Solution name and location 

¶ Visual SourceSafe integration 
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Projects Configuration Screen 

 
The projects configuration screen allows you to configure the settings for each project 
that will be included in the application generation. It includes six tabs: 
 
Windows/WPF Project Configuration Tab 
 
This tab allows you to set the following properties for the windows/wpf application: 
 

¶ Name: The name of the windows application  

¶ Windows Authentication Mode: Code Complete will not generate any 
authentication code  

¶ Custom Authentication Mode: Code Complete will generate a login form, an 
application identity class, an application principal class and a data access 
login authentication class based on a login data source  

¶ WPF: Select this option if you want to generate a WPF application rather than 
a standard windows application.  

¶ Project References: You can use the Add and Remove buttons at the bottom 
of the screen to add and remove references.  

¶ Options: click on this button to customise the type of windows application you 
want to generate. 
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Web/Silverlight Project Configuration Tab 
 
This tab allows you to set the following properties for the web/Silverlight: 
 

¶ Location: Web application location (can be either a file or http path) 

¶ Name: The name of the web application. The case of a Silverlight application, 
this will be the host application. 

¶ Windows Authentication Mode: Code Complete will not generate any 
authentication code  

¶ Custom Authentication Mode: Code Complete will generate a login form, an 
application identity class, an application principal class and a data access 
login authentication class based on a login data source  

¶ Silverlight: Select this option if you want to generate a Silverlight application  

¶ Project References: You can use the Add and Remove buttons at the bottom 
of the screen to add and remove references.  

¶ Options: click on this button to customise the type of web application you 
want to generate (only visible if the Silverlight option is not selected)  
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Integration Service Project Configuration Tab 
 
This tab allows you to set the following properties for the web/Silverlight: 
 

¶ Location: Web service location (can be either a file or http path) 

¶ Name: The name of the web service.  

¶ Windows Authentication Mode: Code Complete will not generate any 
authentication code  

¶ Custom Authentication Mode: Code Complete will generate a login form, an 
application identity class, an application principal class and a data access 
login authentication class based on a login data source  

¶ WCF: Select this option if you want to generate a WCF project rather than a 
web service application 

¶ Project References: You can use the Add and Remove buttons at the bottom 
of the screen to add and remove references.  

 

 
 



 24 

Data Layer Project Configuration Tab 
 
This tab allows you to set the following properties for the Data Layer project: 
 

¶ Name: The name of the project.  

¶ Project References: You can use the Add and Remove buttons at the bottom 
of the screen to add and remove references.  

 



 25 

Business Layer Project Configuration Tab 
 
This tab allows you to set the following properties for the Business Layer project: 
 

¶ Name: The name of the project.  

¶ Project References: You can use the Add and Remove buttons at the bottom 
of the screen to add and remove references.  
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Silverlight Business Library Configuration Tab 
 
This tab allows you to set the following properties for the Data Layer project: 
 

¶ Name: The name of the project.  

¶ Project References: You can use the Add and Remove buttons at the bottom 
of the screen to add and remove references.  
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Data Source Configuration Screen 

 

The Data Source configuration screen allows you to choose the data sources to 
include in the code generation process. 
 

 
 

 




