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Preface
Working with object-oriented software and a relational database can be cumbersome and time consuming in
today's enterprise environments. NHibernate is an object/relational mapping tool for .NET environments. The
term object/relational mapping (ORM) refers to the technique of mapping a data representation from an object
model to a relational data model with a SQL-based schema.
NHibernate not only takes care of the mapping from .NET classes to database tables (and from .NET data types
to SQL data types), but also provides data query and retrieval facilities and can significantly reduce development time otherwise spent with manual data handling in SQL and ADO.NET.
NHibernate's goal is to relieve the developer from 95 percent of common data persistence related programming
tasks. NHibernate may not be the best solution for data-centric applications that only use stored-procedures to
implement the business logic in the database, it is most useful with object-oriented domain models and business
logic in the .NET-based middle-tier. However, NHibernate can certainly help you to remove or encapsulate
vendor-specific SQL code and will help with the common task of result set translation from a tabular representation to a graph of objects.
If you are new to NHibernate and Object/Relational Mapping or even .NET Framework, please follow these
steps:
1.

Read Chapter 1, Quick-start with IIS and Microsoft SQL Server for a 30 minute tutorial, using Internet Information Services (IIS) web server.

2.

Read Chapter 2, Architecture to understand the environments where NHibernate can be used.

3.

Use this reference documentation as your primary source of information. Consider reading Hibernate in
Action [https://www.manning.com/books/hibernate-in-action] (java) or NHibernate in Action
[https://www.manning.com/books/nhibernate-in-action] or NHibernate 4.x Cookbook - Second Edition
[https://www.packtpub.com/application-development/nhibernate-40-cookbook] or NHibernate 2 Beginner's Guide [https://www.packtpub.com/application-development/nhibernate-2-beginners-guide] if you
need more help with application design or if you prefer a step-by-step tutorial. Also visit http://nhibernate.sourceforge.net/NHibernateEg/ for NHibernate tutorial with examples.

4.

FAQs are answered on the NHibernate users group [https://groups.google.com/forum/#!forum/nhusers].

5.

The Community Area on the NHibernate website [http://nhibernate.info/] is a good source for design patterns and various integration solutions (ASP.NET, Windows Forms).

If you have questions, use the NHibernate user forum [https://groups.google.com/forum/#!forum/nhusers]. We
also provide a GitHub issue tracking system [https://github.com/nhibernate/nhibernate-core/issues] for bug reports and feature requests. If you are interested in the development of NHibernate, join the developer mailing
list. If you are interested in translating this documentation into your language, contact us on the developer mailing list [https://groups.google.com/forum/#!forum/nhibernate-development].
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Quick-start with IIS and Microsoft SQL Server

NHibernate also offers an object-oriented query by criteria API that can be used to formulate type-safe queries,
the Hibernate Query Language (HQL), which is an easy to learn and powerful object-oriented extension to
SQL, as well as a strongly-typed LINQ API which translates internally to HQL. NHibernate of course uses DbCommands and parameter binding for all SQL communication with the database. You may also use NHibernate's
direct SQL query feature or get a plain ADO.NET connection from an ISession in rare cases.
Since NHibernate 5.0, the session and its queries IO bound methods have async counterparts. Each call to an
async method must be awaited before further interacting with the session or its queries.

1.5. Finally
We only scratched the surface of NHibernate in this small tutorial. Please note that we don't include any
ASP.NET specific code in our examples. You have to create an ASP.NET page yourself and insert the
NHibernate code as you see fit.
Keep in mind that NHibernate, as a data access layer, is tightly integrated into your application. Usually, all
other layers depend on the persistence mechanism. Make sure you understand the implications of this design.
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Chapter 2. Architecture
2.1. Overview
A (very) high-level view of the NHibernate architecture:

This diagram shows NHibernate using the database and configuration data to provide persistence services (and
persistent objects) to the application.
We would like to show a more detailed view of the runtime architecture. Unfortunately, NHibernate is flexible
and supports several approaches. We will show the two extremes. The "lite" architecture has the application
provide its own ADO.NET connections and manage its own transactions. This approach uses a minimal subset
of NHibernate's APIs:
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The "full cream" architecture abstracts the application away from the underlying ADO.NET APIs and lets
NHibernate take care of the details.

Here are some definitions of the objects in the diagrams:
ISessionFactory (NHibernate.ISessionFactory)
A threadsafe (immutable) cache of compiled mappings for a single database. A factory for ISession and a
client of IConnectionProvider. Might hold an optional (second-level) cache of data that is reusable
NHibernate 5.2
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between transactions, at a process- or cluster-level.
ISession (NHibernate.ISession)
A single-threaded, short-lived object representing a conversation between the application and the persistent
store. Wraps an ADO.NET connection. Factory for ITransaction. Holds a mandatory (first-level) cache of
persistent objects, used when navigating the object graph or looking up objects by identifier.
Persistent Objects and Collections
Short-lived, single threaded objects containing persistent state and business function. These might be ordinary POCOs, the only special thing about them is that they are currently associated with (exactly one) ISession. As soon as the Session is closed, they will be detached and free to use in any application layer (e.g.
directly as data transfer objects to and from presentation).
Transient Objects and Collections
Instances of persistent classes that are not currently associated with a ISession. They may have been in-

Architecture

detached
The instance was once associated with a persistence context, but that context was closed, or the instance
was serialized to another process. It has a persistent identity and, perhaps, a corresponding row in the database. For detached instances, NHibernate makes no guarantees about the relationship between persistent
identity and CLR identity.

2.3. Contextual Sessions
Most applications using NHibernate need some form of "contextual" sessions, where a given session is in effect
throughout the scope of a given context. However, across applications the definition of what constitutes a context is typically different; and different contexts define different scopes to the notion of current.
Starting with version 1.2, NHibernate added the ISessionFactory.GetCurrentSession() method. The processing behind ISessionFactory.GetCurrentSession() is pluggable. An extension interface (NHibernate.Context.ICurrentSessionContext)
and
a
new
configuration
parameter
(current_session_context_class) have been added to allow pluggability of the scope and context of defining current sessions.
See the API documentation for the NHibernate.Context.ICurrentSessionContext interface for a detailed discussion of its contract. It defines a single method, CurrentSession(), by which the implementation is responsible for tracking the current contextual session. Out-of-the-box, NHibernate comes with several implementations of this interface:
•

NHibernate.Context.AsyncLocalSessionContext

- current sessions are tracked by current asynchronous
flow. You are responsible to bind and unbind an ISession instance with static methods of class CurrentSessionContext. Binding operations from inner flows will not be propagated to outer or siblings flows.
Added in NHibernate 5.0.

•

NHibernate.Context.CallSessionContext

•

NHibernate.Context.ThreadStaticSessionContext

•

NHibernate.Context.WebSessionContext

•

NHibernate.Context.WcfOperationSessionContext

- current sessions are tracked by CallContext. You are responsible to bind and unbind an ISession instance with static methods of class CurrentSessionContext.
- current session is stored in a thread-static variable.
This context supports multiple session factory only since NHibernate v5. You are responsible to bind and
unbind an ISession instance with static methods of class CurrentSessionContext.
- stores the current session in HttpContext. You are responsible
to bind and unbind an ISession instance with static methods of class CurrentSessionContext.
- current sessions are tracked by WCF OperationYou need to register the WcfStateExtension extension in WCF. You are responsible to bind and
unbind an ISession instance with static methods of class CurrentSessionContext.
Context.

•

- current sessions are tracked by HttpContext. Removed in NHibernate 4.0 - NHibernate.Context.WebSessionContext should be used instead. You are responsible to bind and unbind an ISession instance with static methods on this class, it never opens, flushes,
or closes an ISession itself.
NHibernate.Context.ManagedWebSessionContext

The

configuration
parameter
defines
which
NHibernimplementation should be used. Typically, the value of this parameter
would just name the implementation class to use (including the assembly name); for the out-of-the-box implementations, however, there are corresponding short names: async_local, call, thread_static, web and
wcf_operation, respectively.
current_session_context_class

ate.Context.ICurrentSessionContext
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Chapter 3. ISessionFactory Configuration
Because NHibernate is designed to operate in many different environments, there are a large number of configuration parameters. Fortunately, most have sensible default values and NHibernate is distributed with an example App.config file (found in src\NHibernate.Test) that shows the various options. You usually only have
to put that file in your project and customize it.

3.1. Programmatic Configuration
An instance of NHibernate.Cfg.Configuration represents an entire set of mappings of an application's .NET
types to a SQL database. The Configuration is used to build an (immutable) ISessionFactory. The mappings
are compiled from various XML mapping files.
You may obtain a Configuration instance by instantiating it directly. Here is an example of setting up a datastore from mappings defined in two XML configuration files:
Configuration cfg = new Configuration()
.AddFile("Item.hbm.xml")
.AddFile("Bid.hbm.xml");

An alternative (sometimes better) way is to let NHibernate load a mapping file from an embedded resource:
Configuration cfg = new Configuration()
.AddClass(typeof(NHibernate.Auction.Item))
.AddClass(typeof(NHibernate.Auction.Bid));

Then NHibernate will look for mapping files named NHibernate.Auction.Item.hbm.xml and NHibernate.Auction.Bid.hbm.xml embedded as resources in the assembly that the types are contained in. This approach eliminates any hardcoded filenames.
Another alternative (probably the best) way is to let NHibernate load all of the mapping files contained in an
Assembly:
Configuration cfg = new Configuration()
.AddAssembly( "NHibernate.Auction" );

Then NHibernate will look through the assembly for any resources that end with .hbm.xml. This approach
eliminates any hardcoded filenames and ensures the mapping files in the assembly get added.
If a tool like Visual Studio .NET or NAnt is used to build the assembly, then make sure that the .hbm.xml files
are compiled into the assembly as Embedded Resources.
A Configuration also specifies various optional properties:
var props = new Dictionary<string, string>();
...
Configuration cfg = new Configuration()
.AddClass(typeof(NHibernate.Auction.Item))
.AddClass(typeof(NHibernate.Auction.Bind))
.SetProperties(props);

A Configuration is intended as a configuration-time object, to be discarded once an ISessionFactory is built.
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