Embedded Resource

ReadyRoll's SQLCMD package format enables you to embed the deployment of your database within your application code. This can be useful if you don't
have direct access to your customer's database environment, as with shrink-wrapped software or distributed application systems.

The db deployment can be performed within your application's "start" event or as part of the application installation process (e.g. using a custom action in
WiX). ReadyRoll SQLCMD packages are smart enough to figure out whether any migration scripts need to be applied and run them, or simply exit if the
database is already up-to-date. If any errors occur during deployment, then the deployment will be immediately halted and the transaction will be rolled
back. Additionally, the database will be automatically created on the SQL Server on-premise or Azure SQL instance if it does not exist yet.

To embed the database deployment within your application, you will need to reference your ReadyRoll database project from your application project (e.g.
from an ASP.NET website, Windows service or console application) and add ReadyRoll's output package artifact as an embedded resource. This includes
the package file as a resource within your application assembly file, so you don't need to ship the package artifact separately. You can then include some
code to execute the database deployment in a convenient part of your application.

Download the sample solution (C#): MyConsoleAppWithDb.zip

Database project setup

First the ReadyRoll database project needs to be configured to output a package file during build. In Visual Studio, right-click the database project in the Sol
ution Explorer and select Project Properties.

On the Project Settings tab under Outputs, check the SQLCMD package (.sql file) option.

Output types

SCLCMD package (sql file)

] * Octopus-compatible NuGet package (.nupkg file)

Perform a build of the solution.

In the output window, you'll notice that a package file is now being created as part of the build (in this case, a file called AdventureWorksAzure_Package.sq|
is being created):

Output
Show output from:  Build - | | = = | x| 23
46. Deploy-Changes\Views\Sales.vSalesPerson.sql
47. Deploy-Changes\Views\5ales.vSalesPersonSalesByFiscalYears.sqgl
43. Deploy-Changes\Views\Sales.vStoreWithAddresses.sqgl
49. Deploy-Changes\Views\Sales.vStoreWithContacts.sql
5@. Deploy-Changes\Views\5ales.v5toreWithDemographics.sql
IGenerating "C:\source\samples\AdventurelorksAzure\obj\Debug\AdventurelWorksAzure_Package.sql"... I

== e m e et e e e L E e ey B e e R e ey oy
Mo migrations pending deployment

Generating "C:\sour‘ce\samples\ﬂ.dventur‘ewor‘ksﬂ.zur‘e\obj\Debug\Adventur‘eworksAzur‘e.sql". -
AdventurekorksAzure -»> C:\source\samples\Adventureborks&zure\bin\Debugh\AdventurekorksAzure.dll
AdventurekWorksAzure -» C:\source\samples\AdventurekorksAzure\bin\Debugi\AdventurelorksAzure.dacpac

========== Build: 1 succeeded or up-to-date, @ failed, @ skipped ==========

Application project setup

These steps should be performed in the project that you wish to embed the database package and perform the deployment from.


https://blogs.msdn.microsoft.com/jschaffe/2012/10/23/creating-wix-custom-actions-in-c-and-passing-parameters/
https://blogs.msdn.microsoft.com/jschaffe/2012/10/23/creating-wix-custom-actions-in-c-and-passing-parameters/
https://documentation.red-gate.com/display/RR1/Transaction+Handling
https://documentation.red-gate.com/display/RR1/Transaction+Handling
https://documentation.red-gate.com/download/attachments/42539691/MyConsoleAppWithDb.zip?version=2&modificationDate=1502852053927&api=v2
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Within your application project, add a reference to the ReadyRoll database project.

Reference Manager - Consolefpplicationl ? x
b Assemblies Search Projects (Ctrl+E) P~
4 Project

rojects Mame Path  Mame:

AdventureWorkshzure Chsou  AdventureWorksAzure
P Shared Projects
b COM
I Browse

L] »
Browse... | | OK | | Cancel

As no additional artifacts are needed from the database project, within the reference properties set Copy Local to False.

Properties > o x
AdventureWorksAzure Reference Properties -
o B4 | #
B Misc -
(MName) AdventureWorksAzure
Aliases global
Culture
Description

Ermnbed Interop Types False

Copy Local
Indicates whether the reference will be copied to the cutput directory.

Next add a link to the package resource file by firstly unloading the application project.
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And open the project file for editing.
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Insert an embedded link at the end of the project file in the following format:

Csproj/Vbproj file addition

<|ltenG oup>
<EnmbeddedResource | ncl ude=". .\ Dat abasePr oj ect Nanme\ $( CQut put Pat h) \ Dat abasePr oj ect Name_Package. sql ">
<Li nk>Dat abasePr oj ect Nane_Package. sql </ Li nk>
</ EnbeddedResour ce>
</|tenoup>

For example:



Consolespplicationt csproj = > [ S

““““““““““““ Ll ol - e
- -</TtemGroup> =2
r

= - -<ItemGroup>
—| - - - -<ProjectReference - Include="..\AdventurelorksAzure\AdventureliorksAzure.sqlproj">
------ <Project>{deB@da35-65dd-4af2-a85b-bcb345F14784 }</Project >
------ <Name>AdventurelorksAzure</Name>
------ <PrivaterFalse</Private:
----</ProjectReference>
--</TtemGroup>
= - -<ItemGroup>
—| - - - -<EmbeddedResource - Include=". . \AdventurelorksAzure\$(OutputPath ) \AdventurelorksAzure_Package.sql™>
------ <Link>AdventureWorksAzure_Package.sql</Link>
-- - -« /EmbeddedResource>
- -¢/TtemGroup> - - —_—
--<Import-Project="%(M5BuildToolsPath)\Microseft.CSharp.targets” />
</Project>o

100% - 4 4

Save the file and reload the project.

Adding the SQLCMD runner

To run the package deployment script, we'll use the DBULil open source library by Remus Rusanu.

Within the package manager console window, run the following to add the SQLCMD runner dependency to the project:

I nstal | - Package com rusanu. DBU i |

(D DbULil Limitations
Please note that DbULtil does not currently support the following SQLCMD syntax:

list

reset
:error

ed

out
:perftrace
:help
:serverlist
xml
listvar

® © &6 0 0 0 0 0 o o

If the full set of SQLCMD functionality is required, then we recommend using the PowerShell method to deploy your database. Unfortunately
embedded deployment is not currently supported with this approach.

{D NET Framework only

The com.rusanu.DBUIil tool requires that your embedding project target .NET Framework 2.0 or later; unfortunately .NET Core is not currently
supported.

However, other than this library, which currently includes a single assembly about 30kb in size, there are no other dependencies to ship with

your application. This means you can deploy your application to a customer without needing SqlCmd.exe or ReadyRoll itself to be installed. You
don't even need to ship the above SQL file, as it will be embedded within your application assembly at build time.

Add the method to migrate the database (no changes required):


https://github.com/rusanu/com.rusanu.dbutil
https://documentation.red-gate.com/display/RR1/PowerShell+Deployment

C# migrate db method

private static void M grateDatabase(string connectionString, string sql PackageResour ceNane)
{

string databaseNane = (new System Data. Sql i ent. Sql Connecti onStringBuil der (connectionString)).
I'nitial Catal og;

using (var sqgl Connection = new System Data. Sql d i ent. Sql Connecti on(connectionString))

{
sqgl Connecti on. Open();
using (var sqgl Runner = new com rusanu. DBU il . Sql Cmd(sqgl Connecti on))
{
sql Runner. Envi ronnent . Vari abl es. Add( " Dat abaseNane", dat abaseNane);
sql Runner. Executing += (object sender, comrusanu. DBUti|. Sgl CrdExecuti ngEvent Args e) => Consol e.
Wite(".");
var assenbly = System Refl ection. Assenbl y. Get Execut i ngAssenbl y();
using (var sql PackageStream = assenbl y. Get Mani f est Resour ceStrean(assenbl y. Ent ryPoi nt . Decl ari ngType.
Nanespace + "." + sqgl PackageResour ceNane))
{
Console. Wite("Bringing the \"" + databaseNane + "\" database up-to-date by running any pending
m grations");
if (!sql Runner. ExecuteStrean(sql PackageStream)
throw new Exception(" Dat abase depl oynent failed. SQL Server error details: " + sqgl Runner.
Last Exception. Message + ", Batch that raised error: " + sql Runner. LastBatch);
Consol e. Wi teLi ne("done");
}

Add a call to the migrate method within the desired part of the application, substituting your own connection string and the name of the package artifact:

C# call to migrate method

const string ConnectionString = @Data Source=(|ocal db)\ Proj ectsV13;Integrated Security=True; Pool i ng=Fal se;
Connect Ti meout=30; I nitial catal og=Advent ureWr ksAzur e_Enbedded";
const string Sql PackageResourceName = @ Advent ur eWor ksAzur e_Package. sql ";

static void Main(string[] args)
{

/| Deploy the database fromthe enbedded resource to the specified connection or increnentally migrating it
to the latest state

M gr at eDat abase(connectionString: ConnectionString, sql PackageResourceNane: Sql PackageResourceNane);

Consol e. WiteLine("Press any key to exit");

Consol e. ReadKey() ;

Now try starting the solution. The database should be deployed as the application starts.

PEr

B file/// T source/samples/AdventureWorksAzure/ Consolefpplication1/bin/Debug/Consoledpplication 1, EXE




What happens if the database doesn't exist?

If you attempt to use the above code to deploy to a SQL Server where the database doesn't exist, you will receive the follow error message:

Login failed for user '<user_name> . (Mcrosoft SQ Server, Error: 18456)

This error occurs due to the inclusion of the Initial Catalog property within the connection string, which refers to the as-yet non-existent database.

The solution is to simply omit the Initial Catalog property from the connection string. This will allow the deployment script to connect to the server, create
the database and then run the migrations against the newly created database. However it may not be desirable to store the connection string in your app.
config / web.config file without this property in place, as this may affect the ability of your application to connect to the database at runtime.

Therefore, you may prefer to add the following code to your application to handle this at deployment time:

C# Methods to trim connection string

private static string GetConnectionStringWthoutlnitCatalog(string connectionString, out string databaseNane)
{

var connStringBuil der = new Sgl ConnectionStringBuil der(connectionString);

dat abaseNarme = connStringBuilder.Initial Catal og;

if (string.!lsNull O WiteSpace(databaseNang))

t hrow new Exception("Could not find initial catalog attribute in connection string.");

connStringBuilder.InitialCatalog = ""; // We renove the "Initial Catalog" attribute because the database
may not exist yet

return connStringBuilder.ToString();
}
private static bool DoesDatabaseExi st (string connectionStringNolnitCatalog, string databaseNane)

{

using (var conn = new Sgl Connecti on(connecti onStringNol nit Catal og))

{
conn. Open();
using (var cnmd = new Sql Command("sel ect count(*) from sys. dat abases where nanme = @1", conn))
{
cmd. Par anet ers. Add(" @1", Sqgl DbType. NVar Char) . Val ue = dat abaseNane;
return Convert. Tol nt 32(cnd. ExecuteScal ar()) != 0;
}
}

Then modify the beginning of the MigrateDatabase method as follows:



C# Trim database name from connection string

private static void M grateDatabase(string connectionString, string sql PackageResour ceNane)
{

string dat abaseNane;

string connStringNoDat abaseNane = Get ConnectionStri ngWthout |l nitCatal og(connectionString, out databaseNane);

/1 1f database doesn't exist yet, then connect to the default db (usually [naster]) instead of the
speci fied db,

/1 in order to allow the ReadyRoll migration package to create the db first.

/1 NOTE: For Azure SQ. deploynments, the first deploynent will fail after the db is created. Re-run the
depl oynent to nmigrate the db

if (!DoesDat abaseExi st (connStri ngNoDat abaseNane, databaseNane))

connectionString = connStri ngNoDat abaseNane;
using (var sql Connection = new Sqgl Connecti on(connectionString))

{
sqgl Connecti on. Qpen();
using (var sql Runner = new com rusanu. DBUt i | . Sgl Cmd(sql Connection))
{
sql Runner. Envi ronnent . Vari abl es. Add( " Dat abaseNane", dat abaseNane);
sqgl Runner . Executing += (object sender, comrusanu.DBUi|.Sql ChdExecuti ngEvent Args e) => Consol e.
Wite(".");

var assenbly = System Refl ection. Assenbl y. Get Executi ngAssenbl y();
using (var sqgl PackageStream = assenbl y. Get Mani f est Resour ceSt rean( assenbl y. Ent r yPoi nt . Decl ari ngType.
Nanmespace + "." + sql PackageResour ceNane))

{
Console. Wite("Bringing the \"" + databaseNane + "\" database up-to-date by runni ng any pendi ng
m grations");
if (!sql Runner. Execut eStrean(sql PackageStream)
t hrow new Exception("Dat abase depl oynent failed. SQ. Server error details: " + sqgl Runner.
Last Exception. Message + ", Batch that raised error: " + sqgl Runner. LastBatch);
Consol e. Wit eLi ne("done");
}

The above code will allow the Initial Catalog property to be left in your config file, and only removed from the connection string for the purposes of
performing the initial database deployment.

To see this code in full, download the below sample project.

Sample Project

This sample project contains a console application that deploys the package artifact from a database project as an embedded resource.


https://documentation.red-gate.com/download/attachments/42539691/MyConsoleAppWithDb.zip?version=2&modificationDate=1502852053927&api=v2
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