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1. Introduction

Welcome to Diamond Binding. This document is designed to act as your first point of reference as
you get started, and we intend to provide an overview of the most commonly used features of

Diamond Binding.
Further information is available from Dunn & Churchill support:

e Diamond Binding API
The Diamond Binding APl documentation has comprehensive coverage of all Diamond
Binding features.
e  Getting Started with Diamond Binding
A walkthrough of creation of an application using Diamond Binding.
e Diamond Binding Quick Reference Sheet
A one-page summary of some of the core Diamond Binding features and APIs.
e The Diamond Binding Attribution Policy & Kit
+| NA2dza AYIF3ASa FyR K2g (2 dzaS O gsibatioF 2 NJ G KS &1
programme.
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2. Installation

The latest version of Diamond Binding is available from:

http://dunnchurchill.com/support/downloads/diamondbinding/

2.1. Development Environment
Install Diamond Binding on your development workstation using the provided installer file. This will
install the Visual Studio integration (for all supported versions) and the Runtime libraries.

Before you attempt to build a project in release mode you will need to install your license file. This
can be achieved from the Diamond Binding About box, accessible from the Project > Diamond
Binding menu.

2.2. Documentation
Further documentation can be downloaded from Dunn & Churchill Support. We recommend
downloading the APl documentation before you start serious development.

http://dunnchurchill.com/support/

2.3. Deployment
Deploy the Diamond Binding Runtime to the target environment either separately, using the
provided MSI, or along with your application, using the provided installer merge module.
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3. Development

3.1. Project Structure & Add-in

When you synchronise your project, Diamond Binding will recreate definitions of your business
objects matching the your database schema., Diamond Binding will maintain these definitions in the
definition file, with extension .diamond.cs (or .vb).
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Similar to the built in Visual Studio designers, Diamond Binding seamlessly provides your class
definitions using a partial class model. Here the Recipe.cs file is yours and will never be overwritten,
while the .diamond.cs (like .designer.cs) files contain the definitions of your business objects, and are
updated whenever you click Resync - ensuring your business objects are always up to date. This
allows you to add functionality to your business objects in the .cs user file. You will not need to edit
the definition file, and Diamond Binding will not alter the user file.

While you should not modify the designer files, they are simple, short, and human readable, which is
great if you need to use them as a reference for implementing custom mapping for advanced design
patterns.

The diamond.binding file stores the configuration for your project, making it simple to share projects
that use Diamond Binding.

3.1.1. Project Creation

To create a project which accesses data using Diamond Binding we recommend using the provided
project templates. Under File, New, Project select your supported language of choice, and choose
either Diamond Binding Web Application, or Diamond Binding Windows Forms Application.

This will create an application project which will initialize the Runtime for the current project, and
for web applications, enable session-per-request.

The only configuration required is to change the connection string in the application configuration
file.

In some scenarios you may choose to configure a project to use Diamond Binding manually.
3.1.2. Manual Project Configuration

This section is not relevant if you are using the provided templates.
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Referring to the Getting Started Guide, add the configuration section to the application
configuration file. Check the isWeb attribute is set correctly according to the type of application ¢
this indicates to the Runtime whether there is an available HttpContext. In this section change the
connection string name (hibernate.connection.connection_string_name) to refer to the correct

connection string.

Initialize the Runtime before use. Call ActiveRecordStarter.Initialize(...) before you perform any

interaction with the database.

Determine a strategy for ensuring a database session is in scope for when you wish to access your
database. Either perform database access from within a using(new SessionScope()) block, or for web

applications, enable session-per-request.

3.1.3. Edit Bindings
Select the current project in the Solution Explorer. Under the Project > Diamond Binding menu select

Edit Current to display the Diamond Binding Project Configuration dialog box.

Firstly you will need to configure the database connection which the schema will be read from. This

database should be the same as configured previously, however you may use different credentials in

your configurationfile.! Ay 3 GKS h[9 5. O02yySOlAz2y RAFf23I3 Yy
{ S NI S NE fgurelyolRonf@&igh. If integrated security is not being used, the Allow Saving of

Password box must be checked.

3.1.3.1.General Tab
The default settings are recommended.

@ Diamond Binding Project Cnnﬁguration— @&I&J

=, Remove Database

RecipeDemo
[ Connection Sting
w provider=SQLOLEDB. Tintegrated security=55P|persist security info=Falseiniti | 53, Change...
@ General | + Definitions

Mamespace
Code namespace

Append Schema Mame
lgnore "dbo” schema

Definitions
Define fields as:
Generate GetHashCode and Equals implementations.
Inherit from ActiveRecordBase as default

Diamond Binding can place business object definitions in a specific namespace, in addition to the
project root® & dzOK | &Midroaoft &i&vdntdols are followed by creating directories to mirror
this namespace choice. By default, schemas other than dbo are placed in their own namespace.

By default, business objects inherit from the ActiveRecordBase class which provides persistence
methods. If plain objects are used the static methods on the ActiveRecordMediator class must be

used.
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3.1.3.2.Definitions Tab

Database objects are shown in a tree structure. To include a table as a business object in your
assembly, check the box next to it in the tree. Diamond Binding automatically identifies relationships
between your business objects. The different relationship types and options are discussed in more
detail in the Relationships section.

B Dorond Bring o e A
RecipeDemo =% Remove Database

A Connection String
‘\Q:j provider=SQLOLEDE 1 intearsted securty=S5P | persist securty info=Falseintt | 5% Change

Column: dba Ingredient Unit
Data Type:  System.Int32
Nullable Primary Key Foreign Key Read Only

Field Accessibility: | Defautt e

Relationship
dbo.Ingredient.Unit -> dba.Unit.Id

Generate reference to foreign class.

Cascade behaviour:

[Cascade on save V]

It is beneficial to exclude columns and relationships that will not be used in your application. This will
lead to cleaner code and higher performance.

3.1.4. Synchronising
Diamond Binding will synchronise changes to the database after configuration, or on-demand by
selecting Resync from the Project, Diamond Binding menu.

Columns and relationships will be automatically added and removed from the definitions where
appropriate. New tables will need to be checked in Project Configuration dialog. If a table is removed
from the database, its source code files (including the file containing user code) will be excluded
from the project, but not deleted. Configuration information for dropped tables will be retained ¢
their icon will show a red exclamation mark overlay until they are either deselected or the table is
restored.

Files that are under source control will be automatically checked out.

The output window contains a separate category for Diamond Binding, which displays a log of any
operations the software performs.

3.2. The Basics

3.2.1. Database Scopes

Interaction with a database must occur with a database session in scope. Web applications using the
session-per-request model will have a session automatically in scope for the duration of the request.
In other cases a SessionScope should be declared before and disposed after the interaction is
complete.

using(new  SessionScope ()

/I Database interaction
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The SessionScope will flush changes to the database automatically when its disposed, however you
can force it to flush at anytime by calling the Flush method.

The TransactionScope enables transactional interaction with the database, and exposes Commit and
Rollback methods.

3.2.2. Loading, Saving and Deleting

3.2.2.1.Loading
To load a business object by primary key, use the static Load method on the appropriate business
object.

|Customer myCustomer = Customer .Find( primary key ); |

In the case of queries that return many records, such as FindAll or FindByProperty an array will be
returned.

| Product [] products = Product .FindAll(); |

Diamond Binding exposes a variety of ways of finding and loading your data. These are covered in
detail in section 4.3 below.

When an instance has been loaded, you may call Refresh to refresh the instance from the database.

3.2.2.2.Saving
Diamond Binding is easiest to use when your primary keys are declared in the database as identity
(Identity Specification, Is Identity: Yes), allowing your database to automatically create primary keys.

Usually (using identity) the Save method saves the current instance to the database.

Product product=  new Product ();
product.Name = "Widget"
product.Save();

Without identity specified, you will need to set your primary key field before using the Create and
Update methods.

Product newProduct=  new Product ();
newProduct.ld = 12;
newProduct.Name =  "Widget"

newProduct.Create();

Product  loadedProduct = Product .Find(13);
loadedProduct.Name = "Widget"
loadedProduct.Update();

Using identity clearly enables simpler code, and it is highly recommended.

3.2.2.3.Deleting
Records can be deleted using the Delete method on an instance, or the static DeleteAll method on
the class.

loadedProduct.Delete();

Product .DeleteAll(...);

DeleteAll takes an IEnumerable of primary key values, such as an array or list, or a HQL expression.
HQL is described in 5 below.
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3.2.3. Instances & Polymorphism
Inside a database session scope each record in a table is represented by a single instance of a
business object. Diamond Binding will always give you the same reference in response to queries.

Product [] products = Product .FindAll();
Product myProduct= Product .Find(88);

In this example, the products array will contain myProduct. It is also highly likely that Diamond
Binding will return myProduct from a cache.

Queries in Diamond Binding are polymorphic. Inheritance relationships (described in 4.3 below) are
a powerful feature that allows you to leverage inheritance in your code and database schema.
Queries will return the correct subclass automatically, and you can test for this using the is operator
(C#) or equivalent.

In the FindAll performed above, the results array may contain classes in the model which inherit
from Product ¢ such as ServiceProduct (perhaps describing hourly rates), or StockProduct (perhaps
describing a stocked item).

See the section on inheritance (4.3 below) for more details.

3.2.4. Exceptions
In the case of an error Diamond Binding will throw an exception. Generally the thrown exception will

O2yGFAY | ONASFT FYyR FNASYRf& adzYYINE 2F (K

hNRSNEO® 5S@St 2 LiitaEkceptiokgRogzitity, taKIISIdWh andidKécBver more
detail to find the root cause of the exception.

There may be several levels of exceptions, with increasing detail, down to the exact SQL command
that the Runtime attempted to execute against on the database.

See section 6, Troubleshooting, below for information on common problems.
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4. Relationships

Diamond Binding identifies relationships between tables in the database, and exposes these as

references or lists, where appropriate.

4.1. References

In this situation, 1 K S

hNRSNJ GFofS KIa

Customer
Column Name Data Type
% Customerld int
Name nwvarchar{ 100}

Age int

Order

Allows Nulls Column Name Data Type

=0 | § OrderNumber bigint
Customer int
Product int
Time datetime

Allow Nuls

F2NBAIYy 1Se

Product
Column Name Data Type Allow Nulls
¢ d int

Name nvarchar{100)

Ignoring the Customer table for the time being, this diagram implies two things. Firstly, that each

Order has a reference to a Product, and secondly, each Product may be referred to by many Orders.
When Diamond Binding synchronises this model, it will create a Product property on the Order class,

and an IList<Order> on the Product class. These will be populated automatically.

IbIProduct. Text =
IbITwo.Text =

Order someOrder = Order .Find(8);

someOrder.Product.Name;
"Number of this product ordered:"

+ someOrder.Product.Order_Product.Count;

The reference from Order to Product will be named after the foreign key column, and the one-to-

at N2 RdzO

many list from Product to Order will be named Order_Productl F 4 SNJ 6§ KS NBFSNNA Y3 (1 ¢
foreign key column ¢ to ensure uniqueness. You may choose to configure this relationship as

protected, and wrap the property with a friendlier name.

4.1.1. Secondary Indexes
In the Project Configuration dialog a secondary index can be configured on a one-to-many
relationship. This will cause the relationship to be declared as a dictionary (for example

IDictionary<int,Order>).

Product  widget =
Order theOrder = widget.Order_Product[myOr

Product .Find(8);

derld];

4.1.2. Lazy Loading

The Lazy Loading option requests that the Diamond Binding Runtime loads references on demand,

rather than during an initial request. Normally the Runtime will attempt to resolve all references

immediately when an object is loaded, such as retrieving the Address and Photo for a requested

Customer.

4.1.2.1.Lazy Load of Lists

When Lazy Load is selected for a list, such as Orders for a Customer, the Runtime will not fetch the

list of Orders until it is first accessed.

4.1.2.2 Lazy Load of Object Types
When Lazy Load is selected for a mapped table the Runtime will defer loading of this object type

everywhere it is referenced. This includes a direct reference, such as Customer.Photo. This powerful
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feature is typically used for performance, where an object such as a Photo is used infrequently, and
is quite large.

To enable lazy load for the Customer.Photo reference the Runtime dynamically creates a proxy
object, inheriting from Photo that loads its data the first time it is used. See the Troubleshooting
section for important information on mixing lazy loading of object types and polymorphic
relationships.

4.2. Using Relationships
Using the previous Order/Product example, we create a new order for an existing product.

Product widget= Product .Find(8);
Order newOrder= new Order ();
newOrder.Product = widget;
newOrder.Time = DateTime .Now;
newOrder.Customer = ...;
newOrder.Save();

Diamond Binding will cascade save operations to referenced objects that have been modified. This
means that the following code is possible:

Product widget= Product .Find(8);

Customer cust= new Customer ();
cust.Name = "J. Citizen"
Order order=  new Order ();

order.Customer = cust;
order.Product = widget;
order.Time = DateTime .Now;

order.Save();

The call to Save will persist both the new customer and order to the database. Note that we call Save
on the Order object, to ensure the Runtime can find the unsaved Customer as it traverses the object
graph.

At this stage if you check the cust.Order_Customer collection, the Order will not be present until you
Refresh the Customer object. To avoid this round trip you may choose to add the Order to the
collection when you set the order.Customer property.

order.Customer = cust;
cust.Order_Customer.Add(order);

In this situation, you could call Save on either object, as the Runtime is now able to find the Order
from the Customer.

4.3. Inheritance

Inheritance is a powerful object-oriented language feature, which is often overlooked in database
driven applications. Diamond Binding recognises inheritance relationships in your database schema,
and creates definitions in the code model to suit. A sample model is shown below.
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Product
Column Name Data Type Allowr Nulls
=07 int "
Name nvarchar(100) ]
-
s 7
ServiceProduct StockProduct
Column Name  Data Type  Allow Nulls Column Name Data Type Allow Nulls
v id int ] § Id int ]
HourlyRate int i} StockCode nchar{10} <]
= Description nwarchar(M... [Fil
A

In this example, a ServiceProduct and a StockProduct table are defined. Both primary key columns

are also declared as foreign keys referencing the Product.ld column. These relationships guarantee
that for every ServiceProduct or StockProduct record there will be a corresponding Product record

with the same Id. Effectively these two tables inherit from the product table, and this is how

Diamond Binding will create definitions in code.

As described in 3.2.3, Instances & Polymorphism, the Runtime will provide you with an instance of
the appropriate subclass, no matter how the model is queried. The following code example shows

how this works in practice:

foreach (Product p in Product .FindAll())
{
Console .Write( "Product: {0}" , p.Name);
if (p is ServiceProduct )
Console .Write( " is a Service at {0} dollars per hour" ,
(( ServiceProduct )p).HourlyRate);
if (p is StockProduct )
Console .Write( " is a Stocked Item, code: {0}" ,
(( StockProduct )p).StockCode);
Console .WriteLine();
}

In this example we query the model for all Products. Some of these products have a corresponding
entry in the ServiceProduct table. The Runtime will then retrieve this data and create a
ServiceProduct instance for these entries.

It is important to note that the Product class will inherit from ActiveRecordBase<Product>, and thus
the helper methods, such as Find, will be typed for the class Product. If you need to use methods
such as Find on a specific subclass, then use the static methods available on the

ActiveRecordMediator<T>.

| ServiceProduct services =

ActiveRecordMediator

<ServiceProduct

> FindAll();
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5. Finding Data

5.1. Find* Methods

The ActiveRecordBase class, which business objects inherit from by default, provides a range of static
methods for finding data. If this options has been turned off, the same functionality is available using
static methods on the ActiveRecordMediator<T> class.

All the Find* methods are polymorphic.

Some methods take string parameters to refer to columns. Diamond Binding creates strongly-typed
and synchronised constants for columns (for example, Product.Columns.Name) to use in such
queries for increased safety.

5.1.1. Find by Primary Key
Find objects by their primary key using the static Find method on the appropriate class.

| Product  byPrimaryKey = Product .Find(88); I

Find will throw an exception if the record is not found. If you would prefer null to be returned
instead, use TryFind.

5.1.2. Find by Property
Find objects where a particular property is equal to a search parameter using FindAlIByProperty.

| Product [] products = Produc t .FindAlIByProperty( Product . Columns .Name, "Widget" ); |

5.1.3. Find All / Find First
The parameter-less overload for FindAll will return all objects of the requested type (and subtypes).

| Product [] products = Product .FindAll(); I

The overloads for FindAll and FindFirst return objects based on more flexible queries.
Record ordering is specified by passing instances of the Order type, described in 5.2, Order, below.

The search criteria are passed to these methods using instances of ICriteria objects which can be
instantiated using the NHibernate.Expression.Expression factory class, described in 5.3, Expressions,
below.

Product [] products = Product .FindAll(
Expression .Like( Product . Columns.Name, “"ACME", MatchMode .Anywhere)

)
Here we find all Products where theName O 2 Yy i Aya a! / a9¢é @

5.1.4. Sliced Finds

The SlicedFindAlY SG K2 R NB & dzit)dal @ Ff N ®Sa NBadz & 2F | 1jdzSNE @
NEBGdzZNYyAy3 | aLIk3IS¢E 2F RIEGE (G2 GKS dzaSNJ Ay G SNFI OS
Product [] page3 = Product .SlicedFindAll(20, 10);
Product [] page2acme = Product .SlicedFindAll(
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10, 10,
Expression .Like( Product . Columns.Name, "ACME", MatchMode .Start)

);

Here we have retrieved a slice of data from the Product table, and a slice from a query for all
Productda ¢ K2&S yI YS & hoMdildad abolexists to suppdrtar@eting.

5.2. Order

Some Find* methods take Order objects as a parameter to indicate sort ordering. These can be
constructed using the static factory methods on the NHibernate.Expression.Order object, either Asc
or Desc.

Product [] sortedProducts = Product .FindAll(
new Order [J{ Order .Asc( Product . Columns .Name)}

%

5.3. Expressions

Expressions provide constructs for achieving most tasks involving querying a single table based on
some criteria. The factory object, NHibernate.Expression.Expression, can be used to construct these
criteria. The Diamond Binding API has detail on each member of the Expression namespace.

Expressions can be used to set criteria based on a parameter passed in:

Customer [] targets = Customer .FindAll(
Expression .Between( Customer . Columns .Age, 18, 25)

);

Used to create criteria to compare columns on the same object:

Package [] squareBoxes = Package .FindAll(
Expression .EgProperty( Package . Columns .Width, = Package . Columns .Depth)

%

Or used to combine other expressions together:

Customer [] demographic = Customer .FindAll(
Expression .Or(
Expression .Betwee n( Customer . Columns .Age, 18,25),
Expression .IsNull(  Customer . Columns .Age)

)

%

Expressions allow most criteria involving a single table to be expressed in a type-safe fashion,

including references to properties in the code model.

5.4. HQL (Hibernate Query Language)

Diamond Binding is capable of leveraging the power of HQL to query the database. On the surface,
HQL looks very similar to SQL, however unlike SQL it has very powerful object oriented features, and
understands inheritance, polymorphism and relationships.

5.4.1. Object Queries (Simple Query)
To perform the equivalent of Customer.FindAll in HQL we use the generic SimpleQuery class, which
returns several objects:

| Customer [] allCustomers = new SimpleQuery <Customer >( "from Customer" ).Execute(); |
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HQL is typically used for queries that refer to several classes, as HQL understands the relationships
between your objects. An example of HQL in action is to query the model for Orders where the

ordering Customer is older than age 18 (passed as a parameter):

Order [] orders = new SimpleQuery <Order >(
"from Order aso where o.Customer.Age > ?" ,
18

).Execute();

This is much clearer than the SQL equivalent, which would require a join.

5.4.2. Scalar Queries
Scalar queries are used to return a single result.

Customer memberl23 = new ScalarQuery <Customer >(
typeof ( Customer ),
"from Customer as c where c.UnigueMemberNumber = 123"
).Execute();

Scalar queries can be used to perform calculations using the model, for example:

long average= new ScalarQuery <long >(
typeof  ( Customer ),
"select avg(c.Age) from Customer as c"
).Execute();

object [] customerStats = new ScalarQuery <object []>(
typeof ( Customer ),
"select avg(c.Age), sum(c.Age) from Customer as c"
).Execute();

5.4.3. More Information
HQL is discussed in detail in the NHibernate reference guide:

http://www.hibernate.org/hib docs/nhibernate/html/queryhqgl.html
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6. Troubleshooting

Configuration: My database is "Offline"
Check the Output window in visual studio for more details, and use Test Connection in the
connection configuration window.

If you provided a username and password for your connection make sure you check the

"Allow Saving of Password" checkbox. Diamond Binding will need these credentials to log in

GKSY Al NBaeyOKNRyAaSad 52yQi F2NBSO GKIG (K
schema information can be different to the runtime credentials (configured in the

application configuration file).

LT GKS RIGFO6F&AS a0KSYI O2yillAya @GASséa 6K2Qa
binding errors), you will need to repair or drop the view before synchronisation can
complete.

Initialization: "An error occurred creating the configuration ection handler for ActiveRecord"
Check that the runtime is installed on the computer

Check that the strong type name in the app.config matches the version of the installed
runtime. If you have copied a strong type name from the documentation, check that your
viewer hasn't added extra characters or spaces. The XPS viewer seems to like adding spaces
when assembly strong names wrap, for example.

If you are not using strong type names, ensure that Copy Local is selected for the Diamond
Binding assembly references.

Conceptstazy Loading and Virtual
The Runtime dynamically inherits from the object type (say Photo) to be lazy loaded, and
must wrap every method and property to detect when the object is first used. This means
that all methods and properties on the object must be declared virtual (C#) or Overridable
(VB).

ConceptsLazy Loading and Polymorphism
In addition, the proxy object is only able to lazy-load an object of type Photo ¢ thus in a
polymorphic relationship the base class only will be loaded. This is because the proxy object
must be created when the referring class is loaded (say Customer) ¢ but the runtime is not
allowed to check the database for the concrete type of the Photo object until the object is
accessed (the whole point of lazy load).

Fortunately this scenario is not very common.

Runtime: Exceptions
Diamond Binding will produce very detailed exceptions. Generally speaking the resultant
exception from the Runtime will be friendly, suchasd / 2 dzf R y 24 LISNHF&@&NY { | @S
increasing detail, drill down into the InnerException properties ¢ the Runtime will even
include the exact SQL command it attempted to execute against the database.
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A large majority of exceptions occur when database access is attempted from outside a
scope. See section 3.2.1 Database Scopes for more details.

Runtime: Could not perform savier Type / Could not insert duplicate key.
If your primary key columns are declared Identity Specification: No in your database schema
then you will need to manually set the primary key of objects you store ¢ these columns will
default to zero. It is highly recommended that you use Identity Specification: Yes on primary
key columns. This allows Diamond Binding to automatically handle primary keys for your
persistent objects.
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