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1. About

NHibernate.Remote aims to make the exceldidibernateORM mapper easier to use over the
Windows Communication Foundation (WCF). There Hasgs been trouble in getting data
across app-domain boundaries and working with déisdigrdisconnected data will always be
more difficult than when you are directly tied towy database. While NHibernate.Remote will
not erase those boundaries, its goal is to madasier by allowing you to do most of the same
operations remotely as you would if you were usingNHibernate session directly.

This documentation assumes that you are alreadyidamvith the workings of NHibernate. If
you are not, please do so at your earliest oppibytun

1.1 Technical Brief

1.1.1 Data Transfers

How do we transfer data in NHibernate.Remote? dhee several main hurdles involved in
getting NHibernate’s functionality across the wire.

1. NHibernate makes good use of .net generics. If you have ever tried to use open generics over
W(CF or webservices you will find out that the serializer will throw a very nasty error.

2. WCF would “like” that the data sent over the wire is serialized in a very disconnected fashion.
This means that the object that appears on the client end is very different than the one defined
on the server. This is definitely the preferred method for interoperability between loosely
coupled systems. However it does not make much sense (IMHO) when you know that all of your
clients will be .net and you have good control over these clients.

So how are these challenges overcome in NHibeReweote?

1. A custom messaging library had to be developed to enable the exchange of open generics
across WCF. A remote method is matched to a method on the server just the same as in regular
WCF. However before it gets sent to the server it is broken down into its component types thus
enabling the serializer to process it. On the server end the message is reconstituted and a
message router uses reflection to call the appropriate method on the server. The response is
then processed in the same way.

2. Inorder to make sure we have type continuity between the server and the client we have to
force WCF to use the NetDataContractSerializer as described in Tim Scott’s article here. This is
not the recommended route but we can take it because we control both the client and the
server.

1.1.2 Sessions

Sessions are one of the more sticky issues invotvéds technology. Right now I've chosen to
implement this using WCF's reliable sessions. &alli this means that when you open a
Remote Session on the client side an NHibernatga@es opened on the server side and there is
a one to one relationship between these sessWihen you dispose of a session with the client,



then that session is also disposed of on the seheesame goes with flushes and so on. These
sessions should ultimately mirror each other.

Why do it this way? The other way would have b&ego with a stateless server session which
would obviously be better in terms of performandée client would then submit requests only
as needed. This is very tempting and could verylveelooked at later on, however the loss of
lazy loading and state tracking was not very appgalFor this first run | wanted to mimic a
stateful ISession as closely as possible.

1.1.3 Saves

Saving right now is an immediate call. When youesan item on the client it saves it on the
server immediately. This is so that we can getlia V@ back to the client. This also most
closely mimics NHibernate’s functionality. Later parhaps, we will make it so that saves that
already have an ID or have a non DB generated IDaddave to be transmitted immediately but
will rather get included in the flush data.

1.1.4 Deletes

Deletes are also an immediate call. Deleting an itgth the delete command will also remove
that item from the persistence context so thah&rrthanges are not tracked. However if you
delete by using a query some of those entities stilhexist in the session cache causing
unforeseen problems.

1.1.5 Updates

Updates are a complicated thing. To help you bettderstand them, | will lay out the lifecycle
of an entity that gets updated.

. An entity that is queried arrives at the clientssas.
If the entity does not already exist in the clisitle session
a. A snapshot of its state is taken
b. Itis stored in the persistence context
The user makes some changes to the entity thar¢lcewed
The user calls Flush()
All of the entities that are currently stored i ttlient persistence context are examined
The current state of each entity is compared agasmsnapshot
If there are any changes they are compiled intoasage list
The change list is transmitted to the server
The changes to each entity is reflected to théyeot the server side
10 A pre flush snapshot is taken of each entity
11.The server side Flush() is called
12. Each flushed entity is examined to see if it Hesnged
13.Any changes are compiled into a change list
14.The change list is transmitted back to the cliéhé s
15. Any changes are reflected back to their client sidiects
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16. A snapshot is taken for each changed entity tecefts updated state

As you can see, flushes are fairly intensive s® dllways best to try to keep you sessions as
small as possible. If you start to accumulatet @i@ntities and collections you will find that
flushes and queries will become slower as the sesss to dig through a lot more items to find
what it needs.

1.2 What Works and What Doesn’t

This technology is still quite immature and there still quite a lot of things that are not
working, however the list is getting shorter. Tder also a growing list of tests that can be run
against this library. Please note that NHiberngeelopers employ thousands of different types
of entities that are queried in almost every waggmable. There will be bugs in certain queries
and operations that | have not been able to thookia

1.2.1 Working

* HQL queries

» Criteria Queries

e Ling Queries

e Lazy Loaded entities and collections

e Updating entities

e Deleting entities

* Saving entities

e Flush change tracking

» Session concurrency (1 to 1 session mapping between client and server)
e Multiple simultaneous open sessions

* Loads(mostly)

» Session state information (mostly)

« Transfer over http and tcp (http not tested very well)

1.2.2 Not working

* Transactions

» Filters
* Named queries
* Sql Queries

* Change tracking for collections
* Alot of single query methods

1.2.3 Not tested very well

e Complex queries
e Updates and saves on complex nested object graphs

1.2.4 Methods working out of ISession



Working Works Somewhat Does not work

void Flush();
Changes to entities are tracked, collections not implemented yet

No actual DB connection available, thinking about doing a network db connection to bridge the gap.

void Reconnect();
Works on the connection level

No actual DB connection available

Works on the network connection only.




No transient support, yet

No transient support, yet

No Transient Support yet

No Transient Support yet

No Transient Support yet

No Transient Support yet

Obsolete methods,
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ISessionImplementor GetSessionlmplementation();
The underlying session implementor is there but far from complete






2. Using NHibernate.Remote

I’'m not going to insult your intelligence by goimgo minute detail on how to create a new VS
project, compile, copy dIlI's and other trivial déda This documentation assumes that you are
familiar with the details of how to setup comp#ad deploy .net assemblies and projects.

If you are looking for setup and usage examples,gan also check out the “Tests” project in
the subversion source code in addition to the exastpat | will give here.

This section follows along with the NHibernate.Réem8ample project that is in Subversion.
2.1 Server Side

I’'m using a console project to host the NHiberrRRémote but it could also be hosted with a
windows service, or even in IIS.

2.1.1 References

GenericMessaging

NHibernate 2.0.1.4000 (2.0.1GA)
NHibernate.Remote 0.2.0.0

NHibernate.Ling (Optional)

System.ServiceModel (Needed for anything WCF)

2.1.2 App.config

<confi gSecti ons>
<secti on name="nhi ber nat eRenot eConfi g"
t ype="NHi ber nat e. Renot e. Cf g. Confi gur ati onHandl er, NHi bernate. Renote"/>
<secti on nanme="hi bernat e-confi guration”
t ype="NHi bernat e. Cf g. Confi gur ati onSecti onHandl er, NHi bernate"/>
</ configSections>

<nhi ber nat eRenot eConfi g>
<generi cMessagi ngConfi g>
<channel >
<transport address="net.tcp://l| ocal host: 4533/ Renot eSessi on"
type="tcp"/>
<settings heartbeatlnterval ="60"/>
<limts nmaxRecei vedMessageSi ze="5242880"
max St ri ngCont ent Lengt h="5242880" maxArraylLengt h="5242880" />
</ channel >
</ generi cMessagi ngConfi g>
</ nhi ber nat eRenot eConfi g>

<hi ber nat e- confi gurati on xm ns="urn: nhi ber nat e-confi guration-2.2">
<session-factory>
<property nane="di al ect " >NHi bernat e. Di al ect. MsSqgl 2005Di al ect </ property>



<property
nane="connecti on. provi der " >NHi ber nat e. Connecti on. Dri ver Connecti onPr ovi der </ pr
operty>
<property name="connection.connection_string">Server=|ocal host;lInitia
Cat al og=Nort hwi nd; I nt egrat ed Security=SSPI ; </ property>
<mappi ng assenbl y="Northw nd. Entities"/>
</ session-factory>

</ hi ber nat e- confi gurati on>

The options here are very self explanatory. Bégitae NHibernate configuration can change
to match your needs; this just shows the configomahat works with my configuration.

You will note here that the database points to INeirtd. | have included a dump of this
database from SQL2005 as a backup file. You cgoitrithis into your db if you want to run
my tests or the sample. Alternatively, | thinkttM& has this available as a download
somewhere as well.

2.1.3 Code

static void Main(string[] args)
{

[loptionally initialize | og4net

//Build your NH bernate session factory however you choose

| Sessi onFactory factory = new
Configuration().Configure().Buil dSessionFactory();

/1 Open a host using the factory and wait for requests
Servi ceHost host = new Renot eNH ber nat eServi ceHost (factory);

host . Open() ;

Consol e. WitelLine("Host is now running, press any key to close.");
Consol e. ReadKey() ;

//close the host
host . Cl ose();
factory. Di spose();

}

The code here is also self explanatory. Do whatgee need to build your NHibernate session
factory. Open a new remote NHibernate host usiagfactory, and then wait for requests. On
closing just dispose of things.

That was easy!

2.2 Hosting in 1IS



Ok so many of you are wondering how to host yowise in 1IS. This is possible and | will
show you how to do it under 11IS6. | have heard tl&/ is even easier for hosting these kinds of
things but | don’t have server 2008 yet so this aalve to do.

The references are the same as for the console host
2.2.1 Web.config

The only thing that changes in this file is thensjaort config.

<transport address="" type="http"/>

If you leave the address blank then the servickpwill the first address from the list of addresses
your server is hosted against. If you want to haddcthe value in the address field then that
value will override the hosted web server addrégsu can only ever host a WCF service on one
address and NHibernate.Remote is no exception.typieeof the transport must be http, at least
this is the way it works in [IS6.

The other thing to note about the config, is thaewhosting in a console application you had
the option to build your session factory and camfegit however you wanted in code. Well in
lIS right now the only option is to configure ydaictory in the web.config. For most of you this
probably works just fine, however for the portidrtlte population that needs to instantiate their
own session factory, there is a workaround. Ydumnveed to extend
RemoteNHibernateServiceHostFactory and overrid@thielSessionFactory method. You can
then use your custom factory in place of the reguhe.

2.2.2 The .svc file

<% Ser vi ceHost Language="C#"

Debug="true"

Ser vi ce="NHi ber nat eRenpot e"
Fact or y="NHi ber nat e. Renpot e. Renpt eNHi ber nat eSer vi ceHost Fact ory,
NHi ber nat e. Renpt e" %

Not much to note here except that the Service patemadoesn’t matter at all since it is ignored
by the factory anyways. The factory simply poitiis NHibernate.Remote host factory or your
own custom factory if you choose to extend it.

That'’s all there is to hosting in IIS.

2.3 Client Side

The client is nearly as easy as the server.

2.3.1 References



GenericMessaging

NHibernate 2.0.1.4000 (2.0.1GA)
NHibernate.Remote 0.2.0.0

NHibernate.Ling (Optional)

System.ServiceModel (Needed for anything WCF)
PostSharp.Core

PostSharp.Laos

The only catch here is with the Post Sharp libeariéou will need to include them in your
project, as well as making sure that they get abfmeally. You can change this by going to
properties for each one of these dlls in visuadistu Alternately you can install Post Sharp on
your machine from the Post Sharp website.

2.3.2 App.Config

<confi gSecti ons>
<secti on nanme="nhi ber nat eRenot eConfi g"
t ype="NHi ber nat e. Renot e. Cf g. Confi gur ati onHandl er, NHi bernate. Renote"/>
<secti on nanme="hi ber nat e-confi guration”
t ype="NHi bernat e. Cf g. Confi gur ati onSecti onHandl er, NHi bernate"/>
</ configSections>

<nhi ber nat eRenot eConfi g>
<generi cMessagi ngConfi g>
<channel >
<transport address="net.tcp://|ocal host: 4533/ Renpt eSessi on"
type="tcp"/>
<settings heartbeatl|nterval ="60"/>
<limts maxRecei vedMessageSi ze="5242880"
max St ri ngCont ent Lengt h="5242880" maxArraylLengt h="5242880" />
</ channel >
</ generi cMessagi ngConfi g>
</ nhi ber nat eRenot eConfi g>

<hi ber nat e-confi gurati on xm ns="ur n: nhi ber nat e-confi guration-2.2">
<sessi on-factory>
<property nane="di al ect">NHi bernat e. D al ect. MsSgl 2005Di al ect </ property>
<mappi ng assenbl y="Northw nd. Entities"/>
</ session-factory>

</ hi ber nat e-confi gurati on>

The config section is nearly identical to the seside. However there are some minor
differences. You will notice that there is stiltegular NHibernate configuration section, why?
This is because NHibernate.Remote still needssaimetactory on the client side to be able to
manipulate entities. This session factory doesage a connection provider or a connection
string making it essentially toothless.

Of course you need to make sure that the transymetand address are the same as the server
side or there will be a connection failure.



2.3.4 Code

static void Main(string[] args)

//setup an NHi bernate session factory w thout a connection string
| Sessi onFact oryl npl enment or nhFactory = new
Configuration().Configure().Buil dSessionFactory() as
| Sessi onFact oryl nmpl enment or;

//use the NHi bernate factory inplenentation to create a renpte session
factory

| Renot eSessi onFactory factory =
Renot eNHi ber nat eConfi g. Creat eFronConfi g(). Bui | dSessi onFact ory(nhFactory);

/1'Use the factory to open a session and do sone work
using (I Session session = factory. OpenSession())

| Li st<Custoner> custoners = session. CreateQuery("from
Custoner ™). Li st <Cust oner>();

Consol e. WitelLine(String. Format ("Got {0} custoners from server.",
customers. Count));

}

/1 Cl ose

Consol e. WitelLine("Press any key to close.");
Consol e. ReadKey() ;

factory. Di spose();

nhFact ory. Di spose();

}

Again, this is pretty simple stuff. Get an NHibata session factory but with a slight twist.
NHibernate.Remote needs the implementor in ordbutiol a remote session factory so you will
have to cast your session factory to that. Use gession factory implementor to create a
remote session factory. Don'’t try to open a sessiibh the NHibernate session factory or 1)
You will get a local connection if you supplied @noection string or 2) it will fail because it has
no connection. Instead use the IRemoteSessionfydotopen a session.

You can then use the session just like you woukbalar NHibernate session (Well, actually
there are quite a few things that don’t work yet).

When you are finished with the session, closedt@dispose of it. You should also do the same
with the remote factory and your NHibernate factory

Simple stuff.

3. Technical details



Sorry this part is not finished yet, I'm still wornky on the documentation.

Please feel free to comment or email me, but plbaaein mind that this is very definitely a
work in progress.

Daniel



