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This article explains into detail how I developed Blogo.NET�(http://s3maphor3.org/blogo.net), 
a N-tiered blog application based upon the .NET 3.5 framework. Part of this article is a 
discussion about the requirements and architecture, and details about the design and 
development of the application, from start to finish.  

Much of the architectural principles are borrowed from Imar Spaanjaars' most-excellent series 
of articles: Building Layered Web Applications with Microsoft ASP.NET 2.0�
(http://imar.spaanjaars.com/QuickDocId.aspx?quickdoc=416�. Whilst Spaanjaars' article is 
extensive enough to build a N-tiered application by itself, my article will focus on applying 
these principles to a real-life application, instead of just a simple example. Furthermore, a big 
part of the architecture in my article is different, in that it uses LINQ to access data, and the 
new .NET 3.5 controls to display data.  

This article does not claim to explain the best way to develop a N-tier ASP.NET application. 
It does try to explain a scalable, somewhat "standard" way to do it using modern tooling and 
components. I encourage everyone to provide feedback about even better ways.  
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There are different ways to go through this article, and each has different instructions.  

·  Just read it. No extra instructions apply. 
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·  Follow along. The article does not explain every line of source code into detail; 
therefore it is highly recommend opening up the Blogo.NET solution in Visual Studio. 
You can download the Blogo.NET source here�
(http://s3maphor3.org/download.php?get=blogo.net_1.00.zip). Just unzip the 
download package and open the solution file inside. Note that this requires Visual 
Studio 2008 and the .NET 3.5 framework.  

·  Experiment/Run. If you want to actually run Blogo.NET and experiment a bit with the 
source code and settings, you can download the Blogo.NET source here�
(http://s3maphor3.org/download.php?get=blogo.net_1.00.zip). Inside the download 
comes a manual that explains how to run Blogo.NET. Note that besides Visual Studio 
2008 and the .NET framework, this also requires SQL Server 2005 and it is 
recommended to also install SQL Server 2005 Management Studio. 

With the introduction and instructions behind us, it is time to have a closer look at what 
Blogo.NET is.  
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As mentioned, Blogo.NET is a blog application. Figure 1 shows the homepage of a blog that 
is using Blogo.NET:  
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Below is a short list of functionality that is implemented in Blogo.NET. Before I started this 
project, I considered them the requirements:  

·  Blogo.NET has two types of users: visitors and administrators. Visitors are 
anonymous users visiting the blog. Administrators are not anonymous and there can be 
multiple administrators. Administrators maintain the blog. 

·  Visitors can view blog entries and articles from the homepage, by tag and by month. 
They can also open a single blog entry from these overviews. The overviews shows x 
blog entries at a time, and offer a way to paginate entries. Visitors can only see content 
that is in "published" mode, not the draft ones. 

·  From a specific blog entry or article,visitors can anonymously leave a comment by 
supplying a nickname and comment text (mandatory fields). HTML is not allowed in 
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either of these fields. The comment panel must also be protected against spam bots. 
Visitors can see comments made by other visitors. 

·  Visitors can subscribe to the three available content feeds using RSS: blog entries, 
articles, or comments.  

·  Administrators can manage (created, read, update, delete) blog entries, users (other 
administrators), tags, comments and files from the password-protected administration 
panel, which can be accessed from any page. 

·  Administrators can inspect and manage the error log of the blog. Users will only see a 
friendly error page in case of an error. 

·  Administrors can manage a selection of configuration parameters that affect the 
Blogo.NET behavior from a setup screen. 

Of course this set of requirements needs more detail, but it should be enough for you to 
understand what is being developed.  

Next to the functional requirements, there are also a number of non-functional requirements:  

·  Since this concerns an internet application, basic security measures must be in place. 
This means that SQL injection, XSS and comment spam attacks must be prevented 
within reasonable effort. 

·  The user-facing pages (visitors) must be rendered with proper markup, in order to 
establish reasonable cross-browser compatibility and search-engine friendliness. 

·  For the sake of development speed and future maintenance, the application must be 
build using common standards. This applies to the architecture (n-tier as an enterprise 
standard), development (use as much from the .NET framework as possible), tooling 
(Visual Studio and SQL Server Management Studio), and other aspects. 

·  Although parts of the source code of this application could have been generated, all 
source code is crafted manually, in order to maximize the learning effect and 
flexibility. 

With the background of the application and its requirements out of the way, it is now time to 
start discussing the architecture.  
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Although you could argue that Blogo.NET is a simple application (simple web front-end on 
top of a database), there are still various architecture choices to make. An important one is to 
define the layers in the architecture.  

The simplest architecture would be to build pages that data-bind directly to the database. 
Although this certainly would be a speedy way to develop the application, it has major 
downfalls:  

·  View logic will be intertwined with both business and data access logic 
·  It is likely that you will repeat this logic in a lot of places, making the application hard 

to maintain. It will also become quite unclear what the impact of a change in the code 
is. 

·  It will be hard to centralize application facilities such as security, validation and 
logging 



��������	
����
��
�������&�����

·  Without separate data and business layers, it is cumbersome to decouple your 
application back-end from its front-end. Such a decoupling is essential if you want to 
provide a service layer or a different front-end in the future, i.e. a mobile or Adobe 
Flex/Silverlight client. 

The page-centric architecture is not in all cases a bad choice, and perhaps for a simple blog 
application even suitable. Nevertheless, we will go for a different model. One that is more 
scalable, maintainable and applied (in some way or another) in the enterprise world: the N-tier 
model.  

There are many applications of the N-tier model, hence the "N". However, the most common 
approach seems to be to have separate layers for data, data access, business logic, and view. 
Applied to the design of Blogo.NET, the high level architecture looks like figure 2. 
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In any layered architecture, it is important to understand two things:  

·  The scope of the layer. It must be very clear what the responsibility of each layer is. 
·  Layer interaction. How do layers interact with each other? 

Let us hereby define the scope of the layers:  

·  Database: Persists data used in the blog application. 
·  Data access: Implements logic to read from the database and write to the database. 
·  Business: Implements logic to manage business objects and related functionality 
·  View: Implements the user interface 

The block "Utilities" is not considered a layer; it provides application facilities that are 
possibly used by multiple layers, i.e. security.  

Concerning the interaction of layers, we will follow the classic abstraction pattern. This 
means that layers demand from the layer below, and supply to the layer above. For example, 
the View layer should not directly call the Data Access layer to retrieve data. Instead, it 
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should use the Business layer to do this. When layers operate beyond their interaction scope, 
we have what is called "leaky abstraction". This leads to application maintenance nightmares 
and beats the whole purpose of having layers in the first place.  

Now that we have the layers of the architecture defined, it is time to start thinking about how 
to implement them. For Blogo.NET, the following applies:  

·  Database: We will use SQL Server 2005, since we are required to store relational data. 
·  Data Access: This layer will be implemented using LINQ. Specifically, the mapping 

from data to objects will be done using LINQ, whilst we will use simple C# classes to 
provide Data Objects to the Business Layer. 

·  Business: This layer will be implemented using C# classes. We will be using two 
kinds of classes in this layer, one to implement a Business Object, and one to manage 
instances of Business Objects; these are called Business Object Managers. 

·  View: We will mostly be using ASPX pages and standard controls to implement the 
View. 

With these choices made, we can now add a little detail to the architecture. The result can be 
seen in figure 3.  
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This covers enough of the architecture to start with the implementation. During the 
development process, we will see into detail how each layer is implemented.  
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There a two well-known approaches when implementing a N-tiered architecture: domain-
driven, or database-driven. A domain-driven approach is to design the class diagram first, and 
then the database. The database-driven approach works the other way around; database first 
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and then the class diagram. In both scenarios, there are many opportunities for source code 
generation.  

Blogo.NET uses the traditional database-driven approach. To maximize the learning effect 
and flexibility in implementation, no code is generated. As mentioned before, the database 
will be a SQL Server 2005 database. We will design it using the SQL Server Management 
Studio 2005 tool. Alternatively, the Visual Studio's built-in database functionality can be 
used. We will design the database using simple tables only (no views, triggers or stored 
procedures).  

To implement the database, we first need to extract the data entities from the requirements, 
here they are:  

·  blog entry 
·  articles 
·  tags 
·  comments 
·  authors 
·  files 
·  log 

When we have a closer look at this list, we can optimize and enrich it instantly:  

·  Blog entries and articles will in essence have the same fields; therefore we can 
combine them in a single table and add a "type" field. 

·  Blog entries can be assigned to multiple tags, and a tag can contain multiple blog 
entries. This means that we have a many-to-many relationship that will require a 
mapping table 

·  Comments will be related to a single blog entry 
·  Blog entries will be written by a single author, and an author can write multiple blog 

entries 
·  Files and log entries stand on their own, they have no relationship with any particular 

other data entity 

Given this limited set of data entities and relationships, it is easy to come up with the database 
design, as illustrated in figure 4.  
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It can be easily spotted from figure 4 that the "blogentries" table takes a central place in the 
design. While it goes too far for this article to explain how to implement such a model in 
detail, here are a few helpful clues:  

·  Choose a naming convention for your tables and fields and stick to it.  
·  Every table has an ID field which is the primary key, an auto-incremented number. 

This makes it easy to change other fields in the table without worrying about the 
relationships with the table. 

·  Some tables have an extra key (unique constraint) on one or more fields. For example, 
the "tags" table "tagname" field is marked as unique. 

·  Foreign key fields are named to the table to which they link to, i.e. the field 
"author_id" of the "blogentries" table links to the "authors" table by ID. 

·  For each foreign key relationship, you have to decide what needs to happen when the 
entity get's updated or deleted. For example, when a comment is deleted, you do not 
want the parent blog entry to be deleted. When a blog entry is deleted however, you 
will want to delete all related comments. 
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·  When you know in advance that you will be firing specific queries at a table often, it is 
recommended to created indexes for those tables. For example, we know blog entries 
will be queried a lot sorted descending by publication date; therefore a index is created 
just for that. 

·  Fields that are required should be set to not accept null values. 

It is tempting to start coding now, but before we do, we need to test the database model. The 
database is the last resort in our architecture to make sure that your data is always in a 
consistent state. It is of specific importance to test all the constraints (not null, unique, foreign 
key actions). In such a small database model it really is a question of entering test data and 
trying out every possible operation. Next you requery the database to see that the operations 
did what it was supposed to do. With a solid database model, the implementation of the other 
layers becomes a lot easier.  
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As can be seen from our architecture, there are two parts that make up the Data Access Layer: 
the ORM (Object Relational Mapper) and the Data Access Objects. Keep in mind that the 
purpose of this layer is to read/write from the database and transport results back to the 
Business Layer, which is the only layer to use the Data Access Layer.  

We have chosen to use LINQ to talk to the database. The main advantage of LINQ is that it 
allows us to communicate with the database as if it is a set of objects. Using a simple query 
language, we can dynamically make calls to the database.  

Before we can make use of LINQ queries however, we have to establish a mapping. This can 
easily be done in Visual Studio by adding a new "LINQ to SQL Classes" item. These items 
are stored as .dbml files. In Blogo, the file is called "BlogoMap.dbml", which is located in the 
Code/Data/Mapping folder of the solution.  

To implement the mapping, all we really need to do is drag our tables from the Server 
Explorer into the mapping file. The result will look something like this:  
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Once the mapping file is saved, we have established a powerful API to our database. We can 
treat the entities as objects and write LINQ queries to retrieve and manipulate them. Here's an 
example: 

tag t = ( from  tag in  db.tags where  tag.id == id select  tag).FirstOrDefault(); 

This simple statement will retrieve a tag object that matches the specified ID value. With the 
tag object retrieved, you can now manipulate that object and write it back to the database: 

t.tagname = “MyTag!” 
db.tags.InsertOnSubmit(t); 
db.SubmitChanges(); 

This is only a very small example of the power of LINQ. If you're new to LINQ, I recommend 
you have a look at this large list of example queries.  

We will now perform a step that may not seem intuitive. We will create classes for the 
Business Objects in the Business Layer. The reason we must do this first is that the Data 
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Access layer will provide the Business Layer with Business Objects as return values. Without 
the Business Objects defined, it is cumbersome to define the Data Access layer.  

So what are these Business Objects? They are so-called "dumb" objects. Objects with a sole 
purpose of holding data. They do not contain any methods. Our Business Objects will simply 
match the properties of the data entities. As mentioned before, we need these objects to pass 
results back to the business layer. You can hand-code these Business classes, or design them 
in the Visual Studio class diagram. Below is the result of this exercise:  

�
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At this point you may be thinking: why do I have to essentially duplicate classes that LINQ 
has readily available because of the mapping? While this step can indeed be seen as 
laboursome, and sensitive to data definition updates, it is still sensible to do this:  

·  By context, a Data Object (which is what LINQ provides) is entirely different from a 
Business Object. A Business Object could define a more abstract interface than the 
Data Object. For example, our LINQ model contains a blog_tags mapping object that 
maps blog entries to tags. We do not have a blog_tag Business Object however, the 
Business Layer is not interested in such a database implementation detail, it simply 
has a "BlogEntry" Business Object with an associated "Tags" collection.  

·  A Business Object is entirely decoupled from the data store. It has a data-provider 
agnostic view of the domain model; they are essentially neutral ground within the 
application. 
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·  LINQ returns anonymous collections of objects that make it hard to serialize them and 
use them in web services, for example. Whilst this example does not apply to 
Blogo.NET currently, it makes sense to build our application in a future-proof way. 

Note: To overcome the manual process of keeping the Business Objects in sync with the data 
entities, you could generate the code of the Business Objects.  

In the Blogo.NET solution, the Business Objects are located in the Code/Business folder. Per 
entity, there is a file. Note that these files contain both the Business Object Manager 
(discussed later) and the Business Object itself. Let's have a closer look at one of the Business 
Object classes: Tag, which is located in the bottom of the Tag.cs file:  

 public  class  Tag 
  { 
     #region  properties 
     private  long  _id = -1; 
     public  long  id 
        { 
           get  { return  _id; } 
           set  { _id = value ; } 
        } 
     public  string  tagname { get ; set ; } 
     #endregion 
   } 
} ��

The following remark applies to this Business Object, and all the other ones: 

·  The Business Object is dumb, it does not contain any methods or logic, it simply holds 
data properties. 

·  Each Business Object has a unique identifier (ID). The “magic number” -1 is used to 
indicate that a Business Object is new, as in not saved to the database yet. 

·  All data elements are exposed as public properties that can be “get” and “set”. Notice 
how the new C# short syntax ({GET;SET;}  is used to define these properties. 

With the Business Objects implemented, it is time to return to the Data Access Layer.  As 
explained before, it is the responsibility of the Data Access layer to provide database 
operations to the Business Layer. At the very minimum, this means that for each entity within 
the domain, the following operations must be implemented: 

·  GetItem: Returns a single Business Object from the database, based upon a unique 
identifer. 

·  GetList: Returns a list of Business Objects from the database, based upon filter 
criteria. 

·  Save: Saves a Business Object to the database. 
·  Delete: Deletes a Business Object from the database, based up on a unique identifier.  

In addition to these basic operations, most Data Objects in the Data Access Layer implement 
the following: 

·  Count functions. Counts functions return the number of Business Objects based upon 
filter criteria. Count functions are needed to implement server-side pagination. 

·  GetList overloads. The default GetList operation returns all Business Objects of a 
certain type from the database. However, often specific queries are required, i.e. 
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different filter criteria, sorting and pagination. Therefore, most Data Objects 
implement various GetList overloads. In all cases, they return a list of Business 
Objects. 

·  FillRecord. Each DataObject has an internal method “FillRecord” that converts a 
LINQ object to a Business Object, so that it can be returned to the Business Layer. 

Let’s have a look at the implementation of these operations by examining the source code of 
“Comment.db.cs”, which is located in the Code/Data/Access folder. 

private  static  BlogoMapDataContext db = new BlogoMapDataContext();  

 The private db property is available in all Data Object classes. It is a reference to the mapping 
file we created earlier. By defining it at class level, all operations within the class can refer to 
the database. 

public  static  int  Count( int  StartRow, int  PageSize) 
{ 
    return  db.comments.Count(); 
} 

The Count method is used for server-side pagination. It simply returns the number of 
comments in the database. Note that the StartRow and PageSize parameters are not used. 
These parameters are here to match the signature of a related GetList operation. The 
combination of a Count and GetList method with identical parameters is required to provide 
server-side pagination. 

public  static  Comment GetItem( long  id) 
{ 

comment t = ( from  comment in  db.comments where  comment.id == id select  
comment).FirstOrDefault(); 

   return  FillRecord(t); 
} 

The GetItem method finds the LINQ object from the database, converts it to a Business 
Object, and returns it. Notice the suffix call “FirstOrDefault” to force LINQ to return a single 
object. The private method “FillRecord” is used to convert the LINQ object to the Business 
Object. 

public  static  List <Comment> GetList() 
{ 
   var  query = from  comment in  db.comments orderby   
   comment.datecreated descending  select  comment; 
   List <Comment> result = new List <Comment>(); 
   foreach  ( var  t in  query) 
      result.Add(FillRecord(t)); 
   return  result; 
 } 

The GetList method returns a list of all comments in the database, sorted descending by 
creation date. The LINQ result set is converted to a generic list of Business Objects using 
again the “FillRecord” method. 

public  static  List <Comment> GetList( int  StartRow, int  PageSize) 
{ 
   var  query = ( from  comment in  db.comments orderby  comment.datecreated descending  select   
   comment).Skip(StartRow).Take(PageSize); 
    
   List <Comment> result = new List <Comment>(); 
   foreach  ( var  t in  query) 
      result.Add(FillRecord(t)); 
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   return  result; 
} 

This GetList method is an overload. Where the previous GetList method returned all 
comments at once, this overload returns it paginated, PageSize items at a time, starting from 
position StartRow. The result is again returned as a generic list of Comment Business Objects. 

public  static  List <Comment> GetList( long  parent_id) 
{ 

var  query = from  comment in  db.comments where  comment.blog_id == parent_id orderby  
comment.datecreated ascending  select  comment; 

    
   List <Comment> result = new List <Comment>(); 
   foreach  ( var  t in  query) 
      result.Add(FillRecord(t)); 
   return  result; 
} 

This is yet another overload of the GetList operation. This time, all comments related to a 
specific blog entry are returned. Note that often you will not know upfront which overloads 
your Data Access layer must support. Therefore, it is common that you will refine and extend 
this layer as you build your view. 

public  static  long  Save( Comment myComment) 
{ 
   comment t; 
   bool  found = false ; 
   if  (myComment.id == -1) 
   { 
      t = new comment(); // new record 
      db.comments.InsertOnSubmit(t); 
      found = true ; 
      } 
   else 
      { 
       // existing record 
       t = ( from  comment in  db.comments where  comment.id ==  
       myComment.id select  comment).FirstOrDefault(); 
       if  (t != null ) 
          { 
             found = true ; 
             t.id = myComment.id; 
          } 
      } 
 
   if  (found) 
      { 
         t.author = myComment.author; 
         t.blog_id = myComment.blog_id; 
         t.IP = myComment.IP; 
         t.datecreated = myComment.datecreated; 
         t.datemodified = myComment.datemodified; 
         t.body = myComment.body; 
         try 
            { 
               db.SubmitChanges(); 
            } 
         catch  ( ChangeConflictException ) 
            { 
               db.ChangeConflicts.ResolveAll( 
               RefreshMode .OverwriteCurrentValues); 
               db.SubmitChanges(); 
            } 
                return  t.id; 
            } 
    else 
       return  -1; 
    }  
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The Save method seems a bit lengthy, but is simple in essence. All it does is copy properties 
from a Business Object to a LINQ data object, and save it to the database. There is some 
additional logic to deal with both existing and new objects, since the Save method is used for 
both new and existing objects (we do not have a separate “update” method).  

public  static  bool  Delete( long  id) 
{ 
   comment t = ( from  comment in  db.comments where  comment.id 
   == id select  comment).FirstOrDefault(); 
   if  (t != null ) 
      { 
      try 
         { 
         db.comments.DeleteOnSubmit(t); 
         db.SubmitChanges(); 
         } 
      catch  ( ChangeConflictException ) 
         { 
         db.ChangeConflicts.ResolveAll( 
         RefreshMode .OverwriteCurrentValues); 
         db.SubmitChanges(); 
         } 
       } 
   return  (t!= null ); 
} 

The Delete method takes the unique ID of the object to delete, finds it in the database and then 
deletes it. 

private  static  Comment FillRecord(comment i) 
{ 
   Comment  result = null ; 
   if  (i != null ) 
   { 
      result = new Comment(); 
      result.id = i.id; 
      result.author = i.author; 
      result.blog_id = i.blog_id; 
      result.IP = i.IP; 
      result.datecreated = i.datecreated; 
      result.datemodified = i.datemodified; 
      result.body = i.body; 
    } 
  return  result; 
} 

The FillRecord method is an internal conversion operation that takes LINQ comment object 
and converts it to a Comment Business Object, so that it can be returned to the Business 
Layer. 

Now that we have walked through the implementation of a single Data Object in the Data 
Access layer, you should understand the other ones as well. A few remarks apply: 

·  Some Save operations have additional logic to apply data constraint checking. For 
example, the Save method of the Tag Data Object first checks in the database if a tag 
with the specified tagname does not already exist. Whilst these constraints are 
enforced by the database, we still need to duplicate this logic in the Data Access layer. 

·  Some operations are more complex in that they need to deal with compound objects; 
objects that have relations with other objects. For example, the tags assigned to a blog 
entry upon saving that blog entry, need to be inserted to the mapping table. 

·  The File Data Access class has a FillRecord method that takes a Boolean getFile 
parameter, whilst all other Data Access classes do not have this parameter. The 
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parameter is part of a lazy loading mechanism: the binary content of a file is only 
retrieved from the database when explicitly requested, not when we simply want to 
retrieve a list of file names. 

Finally, notice how the source code files within the Data Access layer are enriched by: 

·  Regions. Source code regions enable you to drill down into a set of operations quickly. 
For example, I have defined regions to separate public and private methods. 

·  Comments. Each operation and property is preceded with standardized comments in 
the C# notation. Not only do these comments explain what the operations do, they also 
enable Intellisense on your own objects. 
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With the database and Data Access Layer in place, it is now time to move on to the Business 
Layer. As suggested earlier, the purpose of the Business Layer is to provide operations to the 
View layer. It makes use of the Data Access layer to communicate with the database. 

Whilst developing the Data Access layer, we already implemented part of the Business Layer, 
being the Business Objects. These Business Objects are essentially the glue between the 
Business and Data Access layer. The second part to implement in the Business Object layer is 
the Business Object Managers. 

A Business Object manager simply manages instances of Business Objects. The operations 
that the Business Object Managers must support depend greatly on the business logic of your 
application. At the very minimum, they must support the same operations as defined in the 
Data Access layer: 

·  GetItem – returns a Business Object to the View 
·  GetList – returns a list of Business Objects to the View 
·  Save – Saves a Business Object from the View to the database 
·  Delete – Deletes a Business Object from the database. 

Note that the Business Object Managers do not interact with the database directly; instead 
they will make use of the operations we defined in the Data Access layer earlier. This makes 
the implementation of the Business Object Managers very easy: it’s only a matter of making 
calls to the Data Access layer. Let’s have a look at the implementation of  
CommentManager”, the Business Object Manager for comments, which is located in the file 
“Comment.cs” in the Code/Business folder. 

public  static  int  Count( int  StartRow, int  PageSize) 
{ 
   return  CommentDB.Count(StartRow, PageSize); 
} 

The Count method makes a call to the Data Access layer (CommentDB) to retrieve the 
number of comments in the database.  

[ DataObjectMethod ( DataObjectMethodType .Select, true )] 
public  static  List <Comment> GetList() 
{ 
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   return  CommentDB.GetList(); 
} 

The GetList method makes a call to the Data Access layer to retrieve a list of Comment 
Business Objects. Notice how the method is marked with a DataObjectMethod attribute. This 
attribute marks the method as a data operation. This attribute is not mandatory, but makes 
working with the ObjectDataSource in the View layer much easier. 

I will not enlist the other methods in this file, as they are all the same: they make simple calls 
to the Data Access methods we defined in the Data Access layer earlier. It may seem pointless 
to define these Business Object Managers if they do not have their own logic, but this is in 
fact the place where you would implement business logic such as security, workflow, logging, 
etc. Furthermore, the Business layer enables us to decouple the View layer from the Data 
Access layer: if we ever want to replace the data source, we only have to modify the Data 
Access layer, and not the View layer. 

At this point in time, it is time to test the Data Access and Business layer. This can be done 
using a method of your choice: manually, or via test scripts (automated unit tests).  

Good news: We are done implementing the backend of our application. It may appear as a lot 
of work, but once you get the hang of it, you can build it very fast. We will see that our effort 
pays of when we build the View layer; with a properly designed back-end, creating the pages 
becomes child’s play. Before we start working on the View layer, let us summarize what we 
have in the back-end: 
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For each entity, we have four classes. Let’s take the entity Blog Entry as an example: 

·  BlogEntryManager: This class manages instances of BlogEntry Business Objects. 
·  BlogEntry: “Dumb” Business Object to hold properties 
·  BlogEntryDB: Data Object for blog entries 
·  blogentry(not displayed in diagram): This is the LINQ data object for blog entries, as 

defined in the mapping file. 

As we will build the View layer, we will see that we will only interact with the Business 
Object Managers, the rest is abstracted away from us.  
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Finally, we can get around to building something visual. There are many approaches to build 
the View layer; this is the one that I followed: 

·  Find a nice template. I simply used an open source web site design and applied it to 
my project. 

·  Create master pages to implement the reusable elements of the web site design.  
·  Build the user-facing pages 
·  Build the admin pages 

3�
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For this project I had no interest in hand-crafting a new web site design. Instead, I simply used 
one of the open source web site designs available at oswd.org. The one I used can be found 
here�(http://www.oswd.org/design/preview/id/3557). The raw template looks like this: 
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The site’s design seems suitable for a blog application, as it is narrow, has two columns and a 
chronological display of entries.  

) �� � ��%�������� �

The next step to perform is to convert the open source template, which is delivered as HTML, 
CSS, and Javascript, into master pages. For this we need to imagine how our content will fit 
into the design. With a bit of sketching, we can conclude the following: 

·  Things like the background, header and footer will need to be displayed on every 
page. This kind of content will have to be placed at the site-level master page. 

·  User-facing pages will inherit the elements from the site-level master page, but will 
have specific content for both content columns.  The right column will have a fixed set 
of navigation options, whilst the left column (main content column) will be different 
per page. 



·  Admin-facing pages will inherit the elements from the site
have specific content for both content columns. Thi
user-facing pages, in that the right side column will have a fixed number of admin 
options, and the left column content will be different per admin page.

This means that we will create three master pages, one at site
pages that will inherit from the site
will also inherit from the site-
either the Page masterpage (user
and Login pages (discussed later).

This leads to the following page architecture:
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facing pages will inherit the elements from the site-level master page, but will 
have specific content for both content columns. This content will be different from the 

facing pages, in that the right side column will have a fixed number of admin 
options, and the left column content will be different per admin page. 

This means that we will create three master pages, one at site-level, one for the user
pages that will inherit from the site-level master page, and one for the admin-

-level master page. All pages that we create will inherit from 
either the Page masterpage (user-facing) or the Admin masterpage, except for the Error 
and Login pages (discussed later). 

This leads to the following page architecture: 

) ��� ��%�������� �

level master page, but will 
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facing pages, in that the right side column will have a fixed number of admin 
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level master page. All pages that we create will inherit from 
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See Figure 9. Site.Master is the site-level master page. All pages in the site inherit from this 
page, either directly or indirectly. Site.Master defines two contentplaceholders, one for each 
column. 

The Page.Master and Admin.Master pages are nested master pages; they inherit from the 
Site.master masterpage. Both master pages apply content to the right column that was 
inherited from Site.Master. For Page.Master, the right column is used to display various blog 
navigation options (i.e. by tag, month, articles, and feeds). For Admin.Master, the right 
column is used to display various admin navigation options (i.e. manage blog entries, log, 
setup, etc). 

All user-facing pages will inherit from Page.Master. At this point in the inheritance chain, 
only the left column (content) can be adjusted in the new page, as all the rest is inherited. 
Exceptions within the domain of user pages are the error page and login page, these need no 
navigation options, and therefore they directly inherit from the site-level masterpage. 

All admin pages will inherit from Admin.Master. At this point in the inheritance chain, only 
the left column (content) can be adjusted in the new page, as all the rest is inherited. 

For the interested:  Next to the master page inheritance, Blogo.NET also makes use 
of a base page. Each user-facing page’s code behind file inherits 
from this base page (located in View/Masters/_PageBase.cs). 
The PageBase class makes UI formatting functions (i.e. 
ImplodeTags) available to all pages inheriting from PageBase. 

With the above page architecture in place, it becomes incredibly easy to create new, good-
looking, consistent web pages very quickly. Note that as of Visual Studio 2008, nested master 
pages display well inside the Designer, making it easy to see what the end result will look like 
when you are working on a page.  

The process I followed to implement the Site master page is as follow: 

·  Analyze the web site design you have downloaded. Two specific things to check for 
are: 

o What does the file structure look like? On what CSS, JS and image files does 
the design depend? 

o Within the main HTML file, where do the first and second columns begin and 
end? 

·  Import the CSS, JS and image folders required to make the design work into your 
Visual Studio solution. In the Blogo.NET solution, these elements can be found in the 
View/CSS and View/Images folders. It is recommended to keep the directory structure 
the same as in the original design. 

·  Create a new master page element inside your solution, and name it Site.Master. Next, 
paste the full content of the main HTML file of your design inside the new 
masterpage, just below the first line. 

·  Inside the new master page, locate the column begin and end tags, and remove the 
content inside them. Next, place contentplaceholders in each column and give them an 
appropriate name.  

·  Check your master page in Designer mode to see if it renders correctly. If not, you 
may have to update the references to the CSS and image files. 
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Below is a fragment of Blogo.NET’s site master page that indicates where the 
contentplaceholders are positioned: 

<div  id ="primarycontent"> 
<!-- primary content start --> 
<asp : ContentPlaceHolder  ID ="ContentPlaceHolderPrimary" runat ="server"  EnableViewState ="False"> 
</ asp : ContentPlaceHolder > 
<!-- primary content end --> 
</ div > 
                
<div  id ="secondarycontent"> 
<!-- secondary content start --> 
<asp : ContentPlaceHolder  ID ="ContentPlaceHolderSecondary" runat ="server"  
EnableViewState ="False"> 
</ asp : ContentPlaceHolder > 
<!-- secondary content end --> 
</ div > 
 

The process described above takes care of the static markup creation of the site-level 
masterpage. However, we do want at least one part to be dynamic: the header menu. The 
header menu is a site-level navigation bar located just below the header graphic. In 
Blogo.NET, the source of the menu entries is the application’s sitemap file, Web.sitemap. By 
default, it looks like this: 

<?xml  version ="1.0"  encoding ="utf-8"  ?> 
<siteMap  xmlns ="http://schemas.microsoft.com/AspNet/SiteMap-File- 1.0"  > 
<siteMapNode > 

<siteMapNode  url ="View/Pages/Home.aspx"  title ="Home"   
description ="Homepage"></ siteMapNode > 
<siteMapNode  url ="View/Pages/Aboutme.aspx"  title ="About"   
description ="About"></ siteMapNode > 
<siteMapNode  url ="View/Pages/Contact.aspx"  title ="Contact"   
description ="Contact"></ siteMapNode > 

  </ siteMapNode > 
</ siteMap >�

It is typically up to administrators to maintain the menu entries in this file. To retrieve and 
display the links in the header menu properly, we make use of the new ListView control and a 
SiteMapDataSource control. The code fragment below, as taken from the Site.Master file 
realizes this: 

<div  id ="menu"> 
<asp : ListView  ID ="ListViewHeaderMenu"  runat ="server"  DataSourceID ="SiteMapDataSourceHeader"  
ItemPlaceholderID ="itemContainer"  EnableViewState ="False"> 
 
<LayoutTemplate > 
<ul > 
    <asp : PlaceHolder  ID ="itemContainer"  runat ="server"  /> 
</ ul > 
</ LayoutTemplate > 
<ItemTemplate > 
     < li ><a href =" <%# Eval("Url") %> "> <%# Eval("Title") %> </ a></ li > 
 </ ItemTemplate > 
 </ asp : ListView > 
 
<asp : SiteMapDataSource  ID ="SiteMapDataSourceHeader"  runat ="server"  ShowStartingNode ="False"  
StartingNodeOffset ="0"  EnableViewState ="False"  /> 
<div  id ="date">< a id ="A1"  href ="~/View/Pages/Admin/Admin.aspx"  runat ="server"> Admin </ a></ div >                 
</ div > 

Note that you can find the Blogo.NET master pages in the View/Masters folder of the 
solution. 
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At this point of development, we are probably more interested in getting a user-facing page up 
and running than an admin page. Therefore, let us first start by creating the Page.Master 
masterpage, the basis for all user-facing pages.  

What we want in all our user-facing web pages is a consistent navigation sidebar, which in 
case of the Blogo.NET design, is located in the right column. This navigation sidebar will 
enlist the following: 

·  A small description of the blog 
·  A list of tag links. This list will only show tags for which there is at least one blog 

entry. Clicking on a tag takes the user to all blog entries of that tag. 
·  A list of article links. This list will show the title of blog entries marked as “article”. 

Upon clicking the title, that specific blog entry (article) is opened. 
·  A list of year-month links, sorted descending. This list will show the months in which 

a blog entry was posted. Upon clicking a month, all blog entries posted in that month 
are displayed. 

·  A list of RSS feeds to which the user can subscribe 

This sidebar will appear on all user-facing pages; therefore we will implement it in the 
Page.Master master page. The first element of the sidebar, the blog description, is in fact a 
custom setting in the web.config file of the application: 

<appSettings > 
   < add  key =" blogdescription "  value =" &lt; h3&gt; About me! &lt; /h3 &gt;&lt; p&gt; your blog   
   description here &lt; /p &gt; "  /> 
</ appSettings > 

The blog description field is in fact an application configuration parameter that is maintained 
by the blog administrator from the blog setup page (discussed later). Blogo.NET contains a 
utility class (Code/Utils/BlogoSettings.cs) that allows you to read/write these settings from/to 
the web.config file. Since there is always only one instance of these configuration parameters, 
they are not stored in the database, but in the web.config file. 

In the right column of the Page.Master file, a label control is placed that during Page_Load is 
filled with the value of the blog description, as taken from the web.config file using the 
BlogoSettings class: 

protected  void  Page_Load( object  sender, EventArgs  e) 
{ 
   LabelBlogDescription.Text = BlogoSettings.BlogDe scription; 
} 

Next to implement in the sidebar are three blocks of links, all generated from database 
content. There are many ways to implement this, but an attractive and desired choice in our 
architecture is to use ASP.NET’s new ListView control, together with an 
ObjectDataSourceControl. The ListView control gives us fine-grained control over the 
markup output, whilst the ObjectDataSourceControl enables us to data-bind the ListView to 
our Business Layer. 

I will demonstrate the implementation process for the first block (tag links); the other two 
work very similar and can be inspected in detail from the source code of the Page.Master file. 
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First, create an ObjectDataSource control on the Page.Master file and use the smart tag menu 
to configure it. In the “Choose a Business Object” selection screen, select the TagManager 
class from the Business layer, and leave the checkbox “Show only data components” enabled. 
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In the “Define Data Methods” screen, select the GetListUsedTags method for the SELECT 
statement. 
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Note that the methods from our Business layer appear here because they are decorated with 
special attributes (discussed earlier). The GetListUsedTags method is a method from the 
Business layer that returns a list of Tag objects for which there is at least one blog entry. Since 
we only want to display this list of tags, we do not need to configure the UPDATE, INSERT, 
or DELETE data methods. Therefore, we can click on Finish to close the configuration 
wizard. 

Next, we create a ListView control on the Page.Master file. It is important to set the following 
two properties: 

·  DataSourceID: We need to set this to the ID of the ObjectDataSource control we just 
created. 

·  ItemPlaceHolderID: We will set this to “itemContainer”. 

Now that we have configured the ObjectDataSource and ListView controls, we can use the 
ListView’s markup templates to control what to output. This is typically a mix of static 
markup and dynamic data-bound content: 

<asp : ListView  ID ="ListTags"  runat ="server"  DataSourceID ="ObjectDataSourceTags"   
        EnableViewState ="False"  ItemPlaceholderID ="itemContainer"> 
<LayoutTemplate > 
   < h3>Tags </ h3> 
   <div  class ="content"> 
   <ul  class ="linklist"> 
   <li ><a href ="TagCloud.aspx"> &gt;  Tag cloud &lt; </ a></ li > 
   <asp : PlaceHolder  ID ="itemContainer"  runat ="server"  /> 
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   </ ul > 
   </ div > 
</ LayoutTemplate > 
<ItemTemplate > 
   < li ><a href ="BlogByTag.aspx?tag= <%# Eval("id") %> "> <%#Eval( "tagname" ) %> </ a></ li > 
</ ItemTemplate > 
<EmptyDataTemplate > 
   < h3>Tags </ h3> 
   <div  class ="content"> 
   <ul  class ="linklist"> 
   <li >No tags yet. </ li > 
   </ ul > 
   </ div > 
   </ EmptyDataTemplate > 
</ asp : ListView > 

In this case we are using three different markup templates from the ListView control: 

·  LayoutTemplate: This part renders the top level nesting of the markup, it contains start 
and end markup. More importantly, in between is the itemContainer PlaceHolder 
control, which will contain the resulting markup as produced by the ItemTemplate. 

·  ItemTemplate: This defines the markup that needs to be produced for each individual 
tag. As you can see, in this case it is a combination of static HTML, combined with 
data-bound tag properties (id and tagname) from the Tag object. 

·  EmptyDataTemplate. This is what gets rendered when there are no Tag objects 
returned by the ObjectDataSource control. 

The dynamic list of links in the sidebar for articles and blog entries by month work in a 
similar way: both use ListView and ObjectDataSource controls to configure what to retrieve 
and how to display it. 

The last part of the sidebar is a list of feeds to which the user can subscribe. This list is static, 
and therefore can be implemented using simple markup in the Page.Master file: 

<h3>Feeds </ h3> 
<div  class ="content"> 
   < ul  class ="linklist"> 

<li ><a id ="RSSBlogs"  href ="~/View/RSS/RSSBlogs.aspx"  runat ="server"> Blog 
entries </ a></ li > 
<li ><a id ="RSSArticles"  href ="~/View/RSS/RSSArticles.aspx"  
runat ="server"> Articles </ a></ li > 
<li ><a id ="RSSComments"  href ="~/View/RSS/RSSComments.aspx"  
runat ="server"> Comments</ a></ li > 

   </ ul > 
</ div > 

Tip:    By marking the <a href> tags to run at the server, we can use the “~” notation 
to conveniently link the root of our web application. 

This completes the implementation of the Page.Master page. You may have noticed that we 
have linked to several .ASPX pages that we have not created yet. No worries, we will discuss 
these later. 

We are now fully equipped to build our first user-facing page. You will see that our previous 
efforts will enable us to develop these very fast. Thanks to our master page architecture, every 
new user-facing page we build is a matter of filling the content column with the content we 
need using standard ASP.NET controls, all the rest is rendered in a consistent way 
automatically. If we would now create a new aspx page and set it to inherit from the 
Page.Master file, it will look like this in the Visual Studio designer: 
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As you can see, all inherited elements are grayed out, enabling us to focus on the only column 
we can change: the left content column. 

Upon inspecting the requirements, we can conclude that the majority of the user-facing pages 
will be lists of blog entries, sorted by publication date (default), tag, year-month combination 
and articles. Although the sorting and filtering may be different per overview, the display of a 
single blog entry in such a list is likely to be the same across all these pages. Instead of 
repeating the markup and controls to render a blog entry across pages, we should really apply 
one of the most important design principles: DRY (Don’t Repeat Yourself).  

A convenient way to reuse related markup and controls in ASP.NET is to create a web user 
control. In Blogo.NET, the web user control “BlogList.ascx” is located in the View/Controls 
folder of the solution. The control consists of three elements: 

·  A ListView. The ListView defines the markup of the blog entry list 
·  A DataPager. The DataPager controls the pagination of blog entries in the ListView 
·  An event. The code-behind file of the control contains a stub method “ImplodeTags”, 

which calls the “real” ImplodeTags function from the base page of the current page. 
This method is required due to the limitations of data-binding complex objects within 
ASP.NET.  
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The ObjectDataSource control is not part of the web user control, since that is in fact the part 
that will greatly differ per overview of blog entries. The ListView inside the web user control 
instead implicitly links to an ObjectDataSourceControl named “ObjectDataSourceBlogs”. 

With the reusable web user control in place, we can now start by creating the homepage. The 
process is as follow: 

1. Create a new ASPX page, name it “Home.aspx”. (In Blogo.NET located in the 
View/Pages folder) 

2. Set the masterpage property of the new page to point to the Page.Master file. 
3. Remove all content below the Page tag and insert the contentplaceholder tags. We will 

put our content in between them 
4. Include a label control inside the contentplaceholder tags, this label will be set during 

Page_Load with the value of the application configuration parameter “blog title” , 
which can be maintained by the blog administrator, and is stored in the web.config. 

5. Drag the BlogList web user control inside the contentplaceholder 
6. Add an ObjectDataSource control and name it “ObjectDataSourceBlogs”. Configure it 

to use the GetList method of the BlogEntryManager class in the Business Layer. Be 
sure to enable pagination for the ObjectDataSourceControl, as we only want to display 
the last three blog entries on the homepage: 

a. EnablePaging: True 
b. SelectCountMethod="Count" 
c. StartRowIndexParameterName="StartRow" (querystring parameter “page”) 
d. MaximumRowsParameterName="PageSize" (3) 

Done. The source code of the Home.aspx file is as follow: 

<%@ Page Language ="C#"  AutoEventWireup ="true"  CodeBehind =Home.aspx.cs  
Inherits ="Blogo.NET.View.Pages.Home"  MasterPageFile ="~/View/Masters/Page.Master"  
EnableViewState ="False"  %> 
 
<%@ Register  src ="../Controls/BlogList.ascx"  tagname ="BlogList"  tagprefix ="uc1"  %> 
 
<asp : content  id ="ContentPlaceHolder"  contentplaceholderid ="ContentPlaceHolderPage"  
runat ="server"> 
<form  id ="form"  runat ="server"> 
    <div  class ="post"> 

<h3><asp : Label  id ="lblTitle"  runat ="server"></ asp : Label ></ h3> 
    </ div > 
    <uc1 : BlogList  ID ="BlogList"  runat ="server"  /> 
<asp : ObjectDataSource  ID ="ObjectDataSourceBlogs"   

runat ="server"  OldValuesParameterFormatString ="original_{0}"   
SelectMethod ="GetList"  TypeName="Blogo.NET.Business.BlogEntryManager"  
EnablePaging ="True"  SelectCountMethod ="Count"  StartRowIndexParameterName ="StartRow"  
MaximumRowsParameterName ="PageSize"  EnableCaching ="False"  EnableViewState ="False"> 

     <SelectParameters > 
       < asp : QueryStringParameter  Name="StartRow"  QueryStringField ="page"  Type ="Int32"  /> 
       < asp : Parameter  DefaultValue ="3"  Name="PageSize"  Type ="Int32"  /> 
    </ SelectParameters > 
</ asp : ObjectDataSource > 
</ form > 
</ asp : content >�

Thanks to our reusable BlogList control and master page inheritance, there are only a few 
lines of markup, and most of it is the result of configuration, not coding. The process 
explained above works similar for the creation of the other blog overview pages: 

·  BlogArticles.aspx. This page list all blog entries that are marked as type “article”.  
·  BlogByMonth.aspx. This page list all blog entries by a specified month. 
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·  BlogByTag.aspx. This page list all blog entries by a specified tag. 

The only thing different in each page is the configuration of the ObjectDataSource (selecting 
the correct GetList overload from the Business Layer, and the filter parameters, often taken 
from a querystring value, and possibly the header label. Therefore, I will not explain those 
pages, but encourage you to inspect them yourself in the View/Pages folder. 

Next to the blog overview pages, there are a number of other pages that I will hereby briefly 
describe: 
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This page displays a specific blog entry or article, based on the ID specified in the 
querystring. The page uses a ListView and ObjectDataSource to display the blog entry. Since 
a single blog entry can be seen as a list of length 1, the ListView is suitable for this. 
Furthermore, this enables us to reuse much of the markup from our BlogList web user control. 
Since we are only displaying a single blog entry on this page at all times, pagination is 
disabled. 

Next on the page is another ListViewControl and ObjectDataSource control which is 
associated with the CommentManager class from our Business layer. As input parameter the 
querystring ID to uniquely identify the blog entry is used, so that only comments associated 
with the blog entry are retrieved and displayed. 

Finally, a “new comment” form is displayed, enabling users to post new comments to the blog 
entry. This form is build using standard ASP.NET web controls, being TextBox controls, 
Button controls, and RequiredFieldValidator controls to enforce validation of the fields. The 
new comment form is enclosed in a PlaceHolder control. This enables us to enable/disable it 
at runtime. This is required because blog administrators can decide per blog entry whether to 
allow comments or not. The Page_Load event contains code to dynamically show/hide the 
new comment form using the PlaceHolder control’s “Visible” property. 

Of special interest is the code in the code-behind file that is associated with the click event of 
the Submit button of the comment form. Up until now, we have been using standard 
ASP.NET controls to bind with our Business Layer. In this case however, we are explicitly 
making use of our Business layer through custom code to save new comments to the database: 

using  Blogo.NET.Business; 
 
…Code ommitted for the sake of brevity… 
 
Comment com = new Comment(); 
 
com.author = Server.HtmlEncode(CommentName.Text); 
com.body = Regex.Replace(Server.HtmlEncode(CommentB ody.Text), @"\r" , "<br/>" , 
RegexOptions.Multiline); 
com.blog_id = long .Parse(Request.QueryString[ "page" ]); 
com.datecreated = System. DateTime .Now; 
com.datemodified = System. DateTime .Now; 
com.IP = Request.UserHostAddress; 
CommentManager.Save(com); �
 
Note how with just a few lines of code, we have inserted a new comment in the database, 
using our previously defined Business layer. 
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The File page is a bit of a special case. Its purpose is to display the binary content of a file, 
indicated by the ID passed in the querystring. Therefore, we need to intervene with the 
standard HTTP response object of ASP.NET, set its mime type, and then show the binary data 
(i.e. image data). In the Page_Load event of File.aspx, the following code takes care of this: 
 
protected  void  Page_Load( object  sender, EventArgs  e) 
{ 
   // check if a file identifier was passed...  
   if  (Request.QueryString[ "file" ] != null ) 
      { 
      // get the file object 

long  fileID = long .Parse(Request.QueryString[ "file" ].ToString()); 
Blogo.NET.Business.File myFile = FileManager.GetIte m(fileID); 

 
      if  (myFile != null ) 
         { 
         Response.Clear(); 
         Response.ContentType = myFile.mime;         
         Response.OutputStream.Write(( byte [])myFile.filecontent, 0,   
         ( int )myFile.filecontent.Length); 
         Response.End(); 
      } 
      else 
      { 
         // no file was found matching the file identifier 
         throw  new Exception ( "Invalid file identifier: "  + fileID.ToString()); 
      } 
   } 

} 

Once again we can see that there is great benefit in having a solid Business layer. Thanks to 
our FileManager we can implement a relatively complex feature with just a few lines of code. 
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TheTagCloud page lists tags links for tags that are used in the blog, and sizes these links 
based upon the number of blog entries in each tag. There is no standard ASP.NET control to 
do such a thing; therefore it has been implemented as follow: 
 

·  The page contains a Label control 
·  The Page_Load event of the code-behind file contains the logic to render the tag 

cloud. This is done using a combination of the TagManager from the Business layer, 
and some calculation formulas to distribute the weight of the tags. 

·  The stylesheet View/CSS/default.css contains predefined tag sizing elements that 
determine the font-size for each scale. 

� �
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With the user-facing pages done (except for the Login and Error page, these will be discussed 
later), we can now move on to the Admin screens. The Admin screens are only available for 
authorized users; we will see how security works later. From the Admin screens, authorized 
users can manage several aspects of Blogo.NET: 
 

·  Blog entries 
·  Comments 
·  Tags 
·  Users 
·  Files 
·  The error log 
·  The setup (configuration parameters) 

 
Before we start to build the Admin pages, we must first implement the Admin master page. 
The Admin master page is a nested master page that inherits from the site master page. All it 
does is use the right column of the site to show a list of static links to various admin pages. 
This way, every admin page we will create that inherits from the admin master page, will 
have a consistent set of admin links in the right column. You can inspect the admin master file 
by opening the file “Admin.Master” from the View/Masters folder in the solution. For now, 
you can ignore the Login control on this master page; it will be discussed in the security 
section. 
 
With the Admin master page defined, we can now start to create our first admin page. For 
each of the following entities that we want to manage from the admin panel… 
 

·  Blog Entries 
·  Comments 
·  Tags 
·  Users 

 
…we will need to create two pages: 
 

·  A page to list the data. We will use a GridView for this, enabling us to select and 
delete data from a single overview. 

·  A page to edit/create data. We will use a single page to both edit existing data and 
create new data. 

 
I will start first by explaining the simplest case: The Tags. Note that within Blogo.NET, all 
admin pages are located in the folder View/Pages/Admin. 
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We want administrators to be able to view tags, create new ones, delete existing ones and edit 
existing ones. The first page, AdminTags.aspx, will show the available tags using a 
GridView. The process to develop this page is as follow: 
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1. Create new page in the Admin folder and inherit it from the Admin master page. 

2. Place an ObjectDataSource control on the page. This step is similar is similar as explained 
before. Do note the importance of the control settings: 
 
<asp : ObjectDataSource  ID ="ObjectDataSourceTags"  runat ="server"  
DataObjectTypeName ="Blogo.NET.Business.Tag"  DeleteMethod ="Delete"  EnablePaging ="True"  
EnableViewState ="False"  InsertMethod ="Save"       MaximumRowsParameterName ="PageSize"  
OldValuesParameterFormatString ="original_{0}"  SelectCountMethod ="Count"  
SelectMethod ="GetList"  StartRowIndexParameterName ="StartRow"  
TypeName="Blogo.NET.Business.TagManager"  UpdateMethod ="Save"> 
<SelectParameters > 
<asp : QueryStringParameter  Name="StartRow"  QueryStringField ="page"  Type ="Int32"  /> 
<asp : Parameter  DefaultValue ="50"  Name="PageSize"  Type ="Int32"  /> 
</ SelectParameters > 
</ asp : ObjectDataSource > 

 
Of specific important are the pagination settings (EnablePaging, StartRow, PageSize, and 
Count), and that we have also defined the Delete data method. 
 

3. Place a GridView control on the page and link it to our ObjectDataSource control. Next, 
we have to tune various settings to make the GridView look & behave the way we want. 
You can view all settings in the AdminTags.aspx file, below are the most important 
elements: 
a. Paging is enabled 
b. DataKeyNames is set to “id”, this is needed to make the Delete functionally work 
c. The GridView has three columns defined. The first column is the tagname, which is a 

simple data-bound field. The second column is a hyperlink edit field. It uses the id 
field of the tag object to pass it to the edit/create form. The third column is the Delete 
link, which is a LinkButton. Note that this button has a client-side confirmation script 
attached. 
 
Once you have tuned the Grid to your needs, it will be easy to build the grids for the 
other admin pages. It is important to really understand which property does what 
though, so be sure to carefully review the settings in AdminTags.aspx. 

 
4. With the GridView completed, we now have a page to list tags, delete individual tags and 

launch the edit form. We do not yet have a way to create a new tag though. We will 
implement this by simply placing a Button control above the grid. This button will simply 
launch the Tag create form: 
 

<asp : Button  ID ="ButtonNew"  runat ="server"  CssClass ="button"  Text ="New Tag..."  
UseSubmitBehavior ="False"  onclick ="ButtonNew_Click"  />  
 
The following code is launched upon clicking the button: 
 
protected  void  ButtonNew_Click( object  sender, EventArgs  e) 
{ 
Response.Redirect( "~/View/Pages/Admin/AdminTagEditNew.aspx" ); 
} 
 

With the Grid in place, it is now time to implement the AdminTagEditNew.aspx form, which 
enables administrators to edit and create tags. Now that we have quite some experience data-
binding standard ASP.NET controls to an ObjectDataSource, it is quite simple to develop 
such a form. 
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We will use the FormView control from ASP.NET. The FormView is suitable since it offers 
templates for both inserting and editing records. As always, we place an ObjectDataSource 
control on the page. We configure it to use the TagManager class in the Business layer. This 
time as SELECT method we configure it to use the GetItem method of the object, since we 
only want to edit/create a single Tag object. We also configure the INSERT and UPDATE 
statement; both will point to the Save method of the TagManager class.  
 
With the ObjectDataSource control configured, we now add a FormView control and 
configure it to use the ObjectDataSource control that we just defined. As part of the 
FormView control, we will define both the InsertItemTemplate and EditItemTemplate. Within 
these tags, we build the form. As always, this is a matter of using standard ASP.NET web 
controls (TextBox, Button, RequiredFieldValidator). Note that the buttons have their 
CommandName property set to reflect the operation they provide, this is needed to make the 
data-bound operations work. I will not explain the process of creating these standard form 
elements, instead, please refer to the file AdminTagEditNew.aspx for the full source code. 
 
Two remarks apply to this file: 
 

·  It seems that we have a lot of duplicate markup: both the insert and edit template from 
the FormView control has the same markup. A way to avoid this is to define the 
duplicated markup in a web user control and refer to that twice. I have chosen not to 
do this for Blogo.NET, since the reuse of such a control is limited to the page, and not 
the site. Despite the duplicate markup, it is reasonably convenient to apply markup 
updates twice, since it is on the same page. 

·  We have not done any coding to save or update the Tags; we simply relied upon 
standard data-binding fields and operations. Note however, that the FormView is a 
limited control. Although we got the job done without coding, more complex objects, 
such as blog entries, will require us to do custom coding to save/update objects. 
Luckily, this custom coding is extremely simple thanks to our well-defined Business 
layer. 

 
We now have enough information to build the other admin grids and edit/create forms. There 
is one exception though; the form to create/edit blog entries deserves some extra attention: 
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The form to create and edit blog entries is far more complex than the previously discussed tag 
form: 

·  It contains a lot more fields 
·  Fields need to be filled with default values 
·  The form contains an advanced rich text editor 
·  The Save/Update operation is custom-coded 

 
What follows is an explanation of how this is implemented. It is recommended to open the file 
AdminBlogEditNew.aspx and follow along. 
 
In concept, the blog form works the same as the tag form; it uses an ObjectDataSource control 
to data-bind with the Business layer, and a FormView to define the forms for inserting/editing 
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records. However, since blog entry objects are complex in nature (in terms of relations to 
other objects), we need to do a few extra things. 
 
First of all, the blog entry field “author” and “tags” are multi-value fields of related objects 
(authors and tags). Each requires a separate ObjectDataSource control in order for them to be 
displayed in a DropDownList control and CheckBoxList control, respectively. 
 
Furthermore, we want some of these fields to be filled with sensible default values, depending 
on the mode (insert or edit), and the currently signed in user. This cannot be done from within 
the FormView, therefore the Page_Load event takes care of this. Below is a fragment of this 
logic that shows how the default value for the author field is set in insert mode: 
 
DropDownList  ddlAuthor = ( DropDownList )FormViewBlog.FindControl( "BlogAuthor" ); 
Author  tempAuthor =    AuthorManager .GetItem(User.Identity.Name); 
   
if  (tempAuthor != null ) 
   ddlAuthor.SelectedValue = tempAuthor.id.ToString (); 
} 
else 

 
The following logic applies in edit mode: 
 
Blogo.NET.Business. BlogEntry  blogentry =     
BlogEntryManager .GetItem( long .Parse(Request.QueryString[ "page" ].ToString())); 
 
DropDownList  ddlAuthor = ( DropDownList )FormViewBlog.FindControl( "BlogAuthor" ); 
if  (blogentry.author != null ) 
     ddlAuthor.SelectedValue = blogentry.author.id. ToString(); 

 
In insert mode, the currently signed in user is used as the default value, whereas in edit mode, 
the original author of the existing blog entry is set as the default value. Note that the code 
accesses the field controls using the FindControl method. Field controls that are placed inside 
FormView templates cannot be accessed any other way. 
 
A complex control that is part of the blog form is the rich text editor. This has been 
implemented as follow: 
We will use TinyMCE, a free Javascript-based rich text editor. The first step is to download 
the source of TinyMCE and place it inside the solution in Visual Studio. In Blogo.NET, it is 
located in the View/Controls/tiny_mce folder. I have deleted most plugins (except “table” and 
“fullscreen”) from the tiny_mce folders in order to keep the solution small. 
 
The next step is to register the main TinyMCE script in the blog form. We can do this by 
placing the following markup below the form start tag: 
 
<asp : ScriptManager  ID ="SMgr"  runat ="server"> 
<Scripts > 
<asp : ScriptReference  Path ="~/View/Controls/tiny_mce/tiny_mce.js"  /> 
</ Scripts > 
</ asp : ScriptManager > 
 

From now on, we have access on the blog form to the TinyMCE API. The next part is a bit 
tricky; we have to make a complex init call to TinyMCE. In this init call we supply various 
parameters to control how the rich text editor should behave: 
 
<script  language ="javascript"  type ="text/javascript"> 
    tinyMCE.init({ 
    mode : "exact" , 
    elements : 
"ctl00_ctl00_ContentPlaceHolderPrimary_ContentPlace HolderPage_FormViewBlog_BlogBody" , 
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    theme : "advanced" , 
    plugins : "table,fullscreen" , 
    apply_source_formatting : "true" , 
    theme_advanced_container_toolbar1_align : "left" , 
    theme_advanced_container_toolbar2_align : "left" , 
    theme_advanced_layout_manager : "RowLayout" , 
    theme_advanced_containers : "toolbar1,toolbar2,mceEditor" , 
    theme_advanced_container_toolbar1 : 
        "bold,italic,underline,strikethrough,charmap,separa tor," + 
        "justifyleft,justifycenter,justifyright,justifyfull ," + 
        "separator,bullist,numlist,indent,outdent,separator ," + 
        "link,unlink,anchor,hr" , 
    theme_advanced_container_toolbar2 : 
        "tablecontrols,separator,image,removeformat,code,|, fullscreen" , 
   theme_advanced_path : "false" , 
   relative_urls : "true" , 
   document_base_url : "<%= GetAppRoot() %>/View/Pages/" , 
   fullscreen_new_window : "true" , 
   external_image_list_url : "Admin/AdminImageList.aspx" 
   }) 
    </ script > 

 
It goes too far to explain every TinyMCE parameter in this article, please refer to the 
TinyMCE documentation for more detail. Nevertheless, hereby a brief overview: 
 

·  The init script should be placed just below the ScriptManager tag. 
·  Mode: By setting this to exact, we can specify to only load the rich-text editor for 

specific controls. 
·  Elements: This states for which control the editor should be loaded. We want to load it 

for the BlogBody control. However, we cannot refer to the ID “BlogBody”, since 
ASP.NET will in fact convert this ID during runtime into 
“ctl00_ctl00_ContentPlaceHolderPrimary_ContentPlaceHolderPage_FormViewBlog_
BlogBody”. Hideous as it looks, this is the only way to get this to work. 

·  The next set of parameters essential control what rich text editor buttons will be 
available in the editor 

·  relative_urls: This is set to true to make sure that images we insert in the editor have a 
relative path. 

·  document_base_url: This is the base of the relative URL; it is calculated by the 
property “GetAppRoot” in the code-behind file of the form. 

·  External_image_list_url: This is the URL that TinyMCE uses to fill its picklist of 
images that users can insert into the editor. We have set it to an aspx file that generates 
the list of available images. 

 
Concerning the image picklist, TinyMCE expects a page that lists a Javascript array with the 
available images. In Blogo.NET, this page is Admin/AdminImageList.aspx. In the Page_Load 
event of the code-behind file of this aspx file, the Javascript array is generated. It uses the 
Business layer’s FileManager class to retrieve the file information. Below is fragment of the 
code that generates the Javascript array: 
 
int  countFiles = FileManager .Count(); 
Response.Clear(); 
Response.ContentType = "text/javascript" ; 
Response.Write( "var tinyMCEImageList = new Array(" ); // start of array 
if  (countFiles > 0) 
   { 
   List <Blogo.NET.Business. File > myFiles = Blogo.NET.Business. FileManager .GetList(); 
   foreach  (Blogo.NET.Business. File  myFile in  myFiles) 
      { 

Response.Write( "[\""  + myFile.filename + "\", \"File.aspx?file="  + myFile.id.ToString() 
+ "\"]," ); 

       } 
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   } 
else 

{ 
Response.Write( "[\""  + "no images found"  + "\", \"/View/Pages/File.aspx?file="  + 

"error"  + "\"]," ); 
        } 
Response.Write( "[\"---\", \"\"]);" ); // end of array 
Response.End(); // flush output  
 
The BlogBody control to which we apply the rich text editor looks like this: 
 
<asp : TextBox  ID ="BlogBody"  runat ="server"  Text =' <%# Bind("body") %> '   
TextMode ="MultiLine"  Rows="20"  width ="100%"  /> 
 

As you can see, the TextMode is set to MultiLine, which renders the TextBox as a TextArea. 
 
There is one more thing to do to finish the implementation of the rich text editor. We need to 
call TinyMCE’s triggerSave method before saving the rich text content to our database. This 
is done in the OnClientClick event of our Save button: 
 
<asp : Button  ID ="UpdateButton"  runat ="server"  CausesValidation ="True"   
CommandName="Update"  CssClass ="button"  Text ="Save"  onclick ="SaveButton_Click"  
OnClientClick ="tinyMCE.triggerSave(false,false);"  /> 
 

While we’re at it, let us discuss how the complex fields inside the blog form are saved into the 
database. As stated before, we cannot do this without coding; the FormView control is too 
limited to support the save operation of such a complex object. Therefore, in the 
SaveButton_Click event in the code-behind, we need to do some custom coding to build up a 
BlogEntry Business Object, and then save it to the database: 
 
protected  void  SaveButton_Click( object  sender, EventArgs  e) 
{ 
   // create new blog object if this is a new user, re trieve existing blog object if one is   
   being edited  
   Blogo.NET.Business. BlogEntry  blogentry = null ; 
   if  (Request.QueryString[ "page" ] == null ) 
   { 
       // new user 
       blogentry = new Blogo.NET.Business. BlogEntry (); 
       blogentry.datecreated = System. DateTime .Now; 
       blogentry.datepublished = System. DateTime .Now; 
    } 
    else 
    { 
       // edit user 

blogentry = 
BlogEntryManager .GetItem( long .Parse(Request.QueryString[ "page" ].ToString())); 

    } 
 
    // build up blog entry object 
    DropDownList  ddlAuthor = ( DropDownList )FormViewBlog.FindControl( "BlogAuthor" ); 
    ListItem  liAuthor = ddlAuthor.SelectedItem; 
    blogentry.author = AuthorManager .GetItem( long .Parse(liAuthor.Value)); 
 
    TextBox  tbTitle = ( TextBox )FormViewBlog.FindControl( "BlogTitle" ); 
    blogentry.title = tbTitle.Text; 
    TextBox  tbDescription = ( TextBox )FormViewBlog.FindControl( "BlogDescription" ); 
    blogentry.description = tbDescription.Text; 
 
    CheckBoxList  cblTags = ( CheckBoxList )FormViewBlog.FindControl( "BlogTags" ); 
    ListItemCollection  licTags = cblTags.Items; 
    blogentry.tags.Clear(); 
    foreach  ( ListItem  liTag in  licTags) { 
       if  (liTag.Selected) 
       { 
           Tag t = new Tag(); 
           t.id = long .Parse(liTag.Value); 
           t.tagname = liTag.Text; 
           blogentry.tags.Add(t); 
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        } 
     } 
 
   RadioButtonList  rblTyp = ( RadioButtonList )FormViewBlog.FindControl( "BlogType" ); 
   ListItem  liType = rblTyp.SelectedItem; 
   blogentry.type =  
   (liType.Text.Equals( Types .article.ToString(), StringComparison .CurrentCultureIgnoreCase) ?   
   Types .article : Types .blogentry); 
 
   CheckBox  cbAllowComments = ( CheckBox )FormViewBlog.FindControl( "BlogAllowComments" ); 
   blogentry.allowcomments = cbAllowComments.Checke d; 
 
   CheckBox  cbMarkPrivate = ( CheckBox )FormViewBlog.FindControl( "BlogMarkPrivate" ); 
   blogentry.markprivate = cbMarkPrivate.Checked; 
 
   TextBox  tbBody = ( TextBox )FormViewBlog.FindControl( "BlogBody" ); 
   blogentry.body = tbBody.Text; 
 
   blogentry.datemodified = System. DateTime .Now; 
 
   // save blog entry to the database 
   BlogEntryManager .Save(blogentry); 
   Response.Redirect( "~/View/Pages/Admin/Admin.aspx" ); 
} 
 

This listing may be a bit overwhelming, let’s break it up into small pieces: 
 

·  First, a BlogEntry Business Object is created or retrieved, depending on the mode 
(insert or edit) 

·  Next, the BlogEntry object’s properties are set. For simple properties, such as “title”, 
this is a matter of finding the control inside the FormView and copying its value. 

·  For complex properties (properties that are in fact other objects), we need to translate 
the form field value to an object reference. For example, the “author” property is an 
object. The code above translates the selected author’s ID, and looks up the object by 
using the AuthorManager class from the Business layer. Another example is the “tags” 
property of the BlogEntry object, this is in fact a collection of objects, Tag objects to 
be specific. Therefore, we need to loop though the selected tags in the form, create a 
Tag object for each, and add it to the tags collection. Note that this does not create new 
tags in the database; it only associates existing tags to this BlogEntry Business Object. 
Technically speaking, it does create blog_tag mappings in the database, but we do not 
need to even know this, since we abstracted this implementation detail away in the 
Business layer. 

·  After building up the complex BlogEntry Business object, we simply save it using the 
BlogEntryManager class from the Business layer. Next, we redirect the user back to 
the admin overview of blog entries. 

 
This concludes the explanation of the blog form. It is by far the most complex admin form. 
Based on this explanation you should be able to understand the code of the admin other forms. 
Nevertheless, here are a few hints to understand the other ones: 
 

·  AdminAuthorEditNew.aspx. This form is used to edit/create users. It has some custom 
code in the Save operation that will be explained in the security section of this article. 

·  AdminFileNew.aspx. This form allows administrators to upload files (so that they can 
use images in the blog form’s rich text editor). Unlike the other admin forms, this one 
has a single mode: insert. It is not possible to edit existing files, instead you have to 
delete them and then reupload. The Save operation of this form has custom code to 
transform the uploaded file to a format that can be used by the FileManager class from 
the Business layer to insert the file content into the database. 



��������	
����
��
��������+�����

·  AdminCommentEdit.aspx. This file is used to edit comments made by the user. It is 
not possible to insert new comments from here, as this requires the context of a blog 
entry. The Save operation has some simple custom code to update the edited comment 
into the database 

·  AdminLogEntry.aspx. This form is used to display error messages only, needless to 
say it is not possible to create or edit error messages. 

·  AdminSetup.aspx. This form is used to edit Blogo.NET configuration settings. It is 
different from the other admin forms in that it does not retrieve data from the database 
or write to the database. Instead, it uses a Blogo.NET Utils class (BlogoSettings.cs) to 
store and read/write settings from and to the web.config file. It does not make sense to 
store these settings in the database, as there is always only one instance of it. The 
downfall of this method is that the ASP.NET runtime account requires write access to 
your application folders. However, since we only read/write settings from/to the web 
config via the BlogoSettings class, all you would need to do store the settings in the 
database instead, is modify this class. A flexible design, so to speak. 

 
This concludes the section about the creation of the admin pages. Relatively seen it was the 
most complex part to implement, yet thanks to our master page architecture and solid 
Business layer, it is very much doable. 
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Up until now we have not discussed security at all. Luckily Blogo.NET’s security model is 
simple: 
 

·  Only administrators can use any of the admin functions 
·  Administrators are defined in Blogo.NET’s “authors” table 
·  Administrators need to log in and identify themselves before they can use any of the 

admin functions. Once authenticated, they can use all functions. 
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It is reasonably simple to implement this model. Let us first return to the way authors 
(administrators) are managed inside Blogo.NET. Author objects are very simple: they only 
have a username and password. However, it is not wise to store passwords as plain text in the 
database. This is why we store the hashed value of the password. By applying the same hash 
algorithm to the user’s password upon logging in, we can compare the result with the hashed 
value in the database to see if the user has supplied a correct password. 
 
Note that this still leaves a security vulnerability open: if someone manages to access the 
database and see all hashed passwords, they can run a brute force dictionary attack to reverse-
engineer the passwords. By supplying a unique “salt” value to the hash, this problem is 
solved. The logic to generate salted hashes is located in the Code/Utils/Hash.cs file. The Save 
method of the Data Access object for Authors makes use of this logic to store users. Below is 
the relevant code fragment from Code/Data/Access/Author.db.cs: 
 
t.username = myAuthor.username; 
t.salt = Hash.GenerateSalt(16); 
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t.password = Hash.HashPassword(myAuthor.password, t.salt); 
 

The AdminAuthors.aspx and AdminAuthorEditNew.aspx pages enable administrators to 
manage the users.  
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ASP.NET offers different ways for users to authenticate them. We just learned that we have a 
custom implementation for managing users. We also know that Blogo.NET is an internet 
application. This excludes the option to use Windows authentication with an Active Directory 
provider. Instead, we will use FormsAuthentication, in combination with a custom login form 
and custom MembershipProvider to implement authentication. 
 
First, we need to enable FormsAuthentication in the web.config file: 
 
<authentication  mode=" Forms " > 
<forms  loginUrl =" ~/View/Pages/Login.aspx " 
   protection =" All " 
   timeout =" 30" 
   name=" BlogoCookie " 
   requireSSL =" false " 
   slidingExpiration =" true " 
   defaultUrl =" ~/View/Pages/Admin/Admin.aspx " 
   cookieless =" UseCookies " 
   enableCrossAppRedirects =" false " /> 
 </ authentication > 
 

Noteworthy settings in this section of the web.config are: 
 

·  LoginURL: The address of our Login form (discussed next) 
·  Name: The name of the login cookie to use 
·  defaultURL: The address to go to upon a successful login 

 
While we’re in the web.config, we might as well setup our custom MembershipProvider as 
well: 
 
<membership  defaultProvider =" BlogoMembershipProvider "  > 
<providers > 
<clear /> 
   < add  name=" BlogoMembershipProvider " applicationName =" Blogo.NET " 
   type =" Blogo.NET.Utils.BlogoMembershipProvider "  /> 
</ providers > 
</ membership > 
 

This will tell the application to use our custom MembershipProvider, called 
“BlogoMembershipProvider”, discussed later.  
 
Finally, we need to set up some authorization rules in the web.config. For Blogo.NET, they 
are simple: All pages can be accessed without authentication, except for the pages in the 
“View/Pages/Admin” folder: 
 
  <!--  SET UP AUTHORIZATION USING LOCATION TAG --> 
  < location  path =" View/Pages/Admin " > 
    < system.web > 
      < authorization > 
        < deny  users =" ?"  /> 
      </ authorization > 
    </ system.web > 
  </ location > 
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With the web.config properly set up, it is now time to have a closer look at our custom 
MembershipProvider. It is located at Code/Utils/BlogoMembershipProvider.cs. The purpose 
of this custom MembershipProvider is to authenticate users to Blogo.NET’s user store. We do 
this by inheriting from ASP.NET’s MembershipProvider base class. There are many methods 
we can override from the base class, but we will only override one: ValidateUser. Below is 
the relevant code fragment, as taken from the BlogoMembershipProvder.cs class: 
 
public  override  bool  ValidateUser( string  username, string  password) 
{ 
   // this is custom authentication logic against B logo's user store 
   // steps involved: 
   // 0. if no users are yet defined, accept user admi n, password admin 
   // 1. get Author object based on "username" 
   // 2. get salt of author object  
   // 3. hash "password" using the salt 
   // 4. check if the result is the same as the stored  hashed password 
 
   bool  result = false ; 
   try 
      { 
      if  ( AuthorManager .Count(0, 10) < 1 && username == "admin"  && password == "admin" ) 
      { 
         result = true ; 
      } 
      else 
      { 
         string  salt = null ; 
         string  hashedPassword = null ; 
         Author  currentUser = AuthorManager .GetItem(username); 
         if  (currentUser != null ) 
            { 
               salt = currentUser.salt; 
               hashedPassword = Hash.HashPassword(password, salt); 
               if  (hashedPassword.Equals(currentUser.password)) 
               { 
                  // successfully authenticated! 
                  result = true ; 
               } 
         } 
       } 
    } 
    catch  ( Exception ) 
    { 
    } 
 return  result; 
 } 
 

As the code comments explain, the process is as follow: 
 

·  Use the AuthorManager class from the Business layer to count the number of defined 
users. If there are none, Blogo.NET is not correctly set up, therefore allow the default 
username and password “admin”. If at least one user is defined, “admin” is not 
accepted, and Blogo.NET requires you to authenticate with a defined user. 

·  Based on the username supplied, look up the Author object from the Business layer. If 
it is found, compare the supplied password with the hashed value stored in the 
database. If it matches, the authentication is successful. 

·  It no such user is found, or if the hash does not match, authentication fails. 
 
With the web.config modifications and the custom MembershipProvider in place, developing 
the login form is easy; it is located at View/Pages/Login.aspx and contains only a few lines of 
code: 
 
<%@ Page Language ="C#"  AutoEventWireup ="true"  CodeBehind ="Login.aspx.cs"  
Inherits ="Blogo.NET.View.Pages.Login"  MasterPageFile ="~/View/Masters/Site.Master"  %> 
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<asp : content  id ="ContentPlaceHolder"  contentplaceholderid ="ContentPlaceHolderPrimary"  
runat ="server"> 
<form  id ="form"  runat ="server"> 
    <div  class ="post"> 
    <h3>Log in to access the administration panel </ h3> 

<asp : Login  ID ="LoginBlogo"  runat ="server"  MembershipProvider ="BlogoMembershipProvider"  
DisplayRememberMe ="False"  RememberMeSet="False"  FailureText ="Invalid credentials. 
Please try again."> 

        <LoginButtonStyle  CssClass ="button"  /> 
     </ asp : Login > 
    <asp : Label  ID ="LabelMessage"  runat ="server"  Text =""></ asp : Label > 
    </ div > 
    </ form > 
</ asp : content > 
 

Remarks: 
 

·  The login form inherits directly from the site master page 
·  On the page, a Login control is placed. It is configured to use our custom 

MembershipProvider. We also configured the error text in case authentication fails 
·  We have included a label control in the bottom. This label is used to display 

instructions in case there is no user defined. The label is filled with text in the 
Page_Load event of the form. 

 
With very little work, we now have implemented a powerful, custom security model by 
reusing much of ASP.NET standard facilities: 
 

·  When users access any visitor page, no login form appears. 
·  When users access any admin page, they are first directed to the login page (if they 

already authenticated this is detected from the cookie, and the login page is skipped) 
·  At the login form, the credentials are checked by the custom Membership provider 
·  Upon failure, the authentication error text is displayed. 
·  Upon success, the user is authenticated and redirected to the page originally requested. 

 
We will finish the implementation of the security model by enriching the user experience a 
little. We will display the login status of the user in the admin sidebar, along with an option to 
log out of the application. 
 
As you might recall, the admin sidebar is defined in the admin master page 
(View/Masters/Admin.Master). The following code displays the name of the currently logged 
in user, along with an option to log out: 
 
<asp : LoginView  ID ="LoginViewBlogo"  runat ="server"> 
<LoggedInTemplate > 
   Logged in as <asp : LoginName  ID ="LoginName"  runat ="server"  /> 
   <br  /> 
   ( <a id ="LinkLogout"  href ="~/View/Pages/Logout.aspx"  runat ="server"> Logout </ a>) 
    </ LoggedInTemplate > 
<AnonymousTemplate > 
   You are not logged in 
   <br  /> 
   ( <a id ="LinkLogin"  href ="~/View/Pages/Login.aspx"  runat ="server"> Login </ a>) 
</ AnonymousTemplate > 
</ asp : LoginView > 
 

Note how the logout link points to the page Logout.aspx. This page is very simple, all it does 
is clear the current authentication in the Page_Load event of the form, and then redirect the 
user back to the Login form: 
 
protected  void  Page_Load( object  sender, EventArgs  e) 
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        { 
            FormsAuthentication .SignOut(); 
            Response.Redirect( "~/View/Pages/Login.aspx" ); 
        } 
 

This completes the implementation of the security model. 
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Almost done, the last thing to consider is error handling. The error handling pattern applied to 
Blogo.NET is fairly standard: 
 

·  Errors that we expect upfront are catched and handled wherever possible. An example 
of this is that we check if a tagname already exists before saving a new one. If we 
would not perform this check, the database would return an error. 

·  Unexpected (unhandled errors) are catched by an application-level error handler. This 
error handler will log the full details of the error, but only display a friendly error page 
to the user. If an error occurs during the error logging, it is catched and no further 
action is taken, otherwise we will end up in an endless loop. 

 
Let’s see how this is implemented. First, we will need a way to store error messages in the 
database. This step is in fact already done, since the log table is part of our database model, 
and we have provided a Log Business object and LogManager Business Object Manager to 
store messages in the database. 
 
The next thing to do is to write code in the Global.asax file of the application, which is 
located in the application root. This file contains several application-level events. We are 
interested in the Application_Error event. This event will be triggered each time an unhandled 
exception occurs, so this is where we want to place our logic: 
 
protected  void  Application_Error( object  sender, EventArgs e) 
   { 
   try 
      { 
      Server.Transfer( "~/View/Pages/Error.aspx" ); 
      } 
   catch  (Exception) 
      { 
      // an error occured during the error handling. don' t do anything, 
      // otherwise we will end up in an endless loop! 
      } 
    } 
 

Note that no error is logged yet. All that happens is that the user is redirected to the error 
page. Let’s have a look at the error page, Error.aspx. This is a very simple page, it contains 
static markup to tell the user that an error occurred. The page directly inherits from the site-
level master page, Site.Master. The actual logging of the error to the database takes place in 
the Page_Load event of the page, where the LogManager class from the Business layer is 
used to log the error details: 
 
protected  void  Page_Load( object  sender, EventArgs e) 
{ 
   try 
   { 
      // log the error in the database 
      Log l = new Log(); 
      l.date = System.DateTime.Now; 
      l.@event = Server.GetLastError().ToString(); 
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      LogManager.Save(l); 
      Server.ClearError(); 
   } 
   catch  (Exception) 
   { 
      // an error occured during the error handling. don' t do anything, 
      // otherwise we will end up in an endless loop! 
   } 
} 
 

As you can see, Server.GetLastError() is used to retrieve the last unhandled exception that 
occurred in the database. 
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This concludes the explanation of how I developed Blogo.NET. My conclusion is that with a 
proper N-tiered architecture, standardized and new ASP.NET controls and a bit of experience, 
you can quickly produce elegant, good-looking applications that are easy to maintain and 
extend in the future. You may even have fun in the process! 
 
I hope you enjoyed this article, please use the comment and rating form on my website to 
provide feedback. Thanks for taking the time to read this. 
 
Happy coding, 
 
Ferdy Christant 
 
 
 
 
 
 
 


