Creating Profile Pages Site
Before you start, you must configure the BDC service. You must set the permissions and a host site for profile pages. Profile pages show detailed information about external data records. The search service links its results to the appropriate profile page. If you do not set up a profile page, the SharePoint Server search results contain a broken link. Each profile page shows the data for the associated external content type. Therefore, you must have a different page for each type. You could host these pages on any site. However, it is usually better to create a separate site, or even a separate site collection for those pages so that they are not stored with regular site content. 
To create the profile pages site
1. Open the site collection you want to use. Create a new site in that site collection. Select the Blank site template and then Click on the More Options button.
[image: ]
2.  In the Create page, name the Title as Search Results Details. In the URL name box, type ProfilePages. In the Navigation section, for Display this site on the top link bar of the parent site?, click No and then Create.
3. The URL that you see is the one that you use for the next step. For example, if the URL for the profile page site is http://server1/ProfilePages/default.aspx, you specify the location of the profile pages as http://server1/ProfilePages as the host URL.
4. In SharePoint 2010 Central Administration select the Business Data Connectivity Service Application. Click Edit.
5. On the ribbon, in the Profile Pages group, click Configure.
[image: ]
6. In the Host SharePoint site URL box, type the full URL for the site you just created for profile pages. Click OK.
[image: Configuring the profile page host]

7. On the ribbon, in the Permissions group, click Set Metadata Store Permissions. If the account you want to use is not shown in the dialog box, type the account name in the text box next to Add. Click Add. 
[image: ]
8. In the bottom list, select the Edit box, the Execute box, the Selectable In Clients box and the Set Permissions box. Select the Propagate permissions to all BDC Models, External Systems and External Content Types in the BDC Metadata Store box. Click OK.

Creating an External Content Type using SharePoint Designer

Next, you must create an external content type for the product and description view in the AdventureWorks database (or use any other ECT you already have). You can create the external content type in the root of the site collection or any of the sites in that collection. This includes the one that you previously created. You will connect the external content type to SQL Server as an external data source. Next, you define two basic operations to make the external content type usable by the search service. The Read List operation gets the full list of records from the external content type. The Read Item operation gets a specific record from the external content type. Both operations require you to specify the field that uniquely identifies each record.
1. Open SharePoint Designer. In the Navigation pane, click External Content Types. In the New group of the ribbon, click External Content Type.
[image: Creating an external content type]
2. Specify Products as the name of the new ECT. Next to External System, click Click here to discover external data sources, and then click Add Connection.

[image: Summary view of an external content type]
3. In the External Data Source Type Selection dialog box, in the list, click SQL Server. Click OK.
4. In the SQL Server Connection dialog box, in the Database Server box, type localhost

[image: SQL Server Connection dialog box]

5. In the Database Name box, type AdventureWorks. In the Name (optional) box, type AWProducts. Click OK. This connection uses the search service account to connect to the database. In a production configuration, you may want to use one of the impersonated identities so that database access is controlled independently from that account.
6. Expand AWProducts, and then expand Views. Right-click vProductAndDescription to open a pop-up menu, and then click New Read Item Operation.

[image: Data source explorer for an external content type]
7. At the bottom of the Read Item dialog box, click Next.
8. On the Input Parameters page, in the Data Source Elements pane, click ProductID.
[image: Read Item dialog box]
9. In the Properties pane, select the Map to Identifier box, and then click Next.
10. On the Return Parameter page, in the Data Source Elements pane click ProductID.
11. In the Properties pane, select the Map to Identifier box. Click Finish.
12. Create a new Read List Operation similarly. Right-click vProductAndDescription, and then click New Read List Operation.
13. At the bottom of the Read List dialog box, click Next.
14. Click Next. On the Return Parameter page, in the Data Source Elements pane, click ProductID. In the Properties pane, select the Map to Identifier box. Click Finish.
15. In the ribbon, click Summary View. In the Fields group, in the list, click Name. In the ribbon, click Set as Title.

[image: Completed external content type]
16. Toward the end of creating the external content type, you set the Title. That is the value that appears as the link in the search results. If you do not specify a title, the search results show cryptic text as the title, which is likely to be confusing to the end user. Select the Name column and then click on the Set as Title button on the ribbon.
[image: ]
17. Save the ECT. Then on the ribbon, click Create Profile Page.

Now that you need to configure the search service to use this external content type while crawling and indexing. The search service uses content sources to determine and control the content it has to search. You must also set the account to use for the crawl operation. This account should be the same as the one that you used to set permissions in the BDC service and it must have read access to the AdventureWorks database. In a production configuration, you should create and use a unique account to control permissions for the search service.
Configuring Search

1. In Central Administration, go to the Search Service Application.
2. To change the account to use for crawling, click the link to the right of Default content access account. Set it to the same account that you used to set permissions in the BDC service. 
3. In the navigation pane, under Crawling, click Content Sources. Click New Content Source. In the Name box, type AWProductSearch. Click Line of Business Data, and then click Crawl selected external data source. Select the box next to AWProducts.
[image: New content source dialog box]
4. Select the box next to Start full crawl of this content source. Click OK.
5. The search service is now crawling through the new data to create search indexes for that content. It should finish in a couple of minutes. However, if this view had millions of records, the crawl takes significantly longer. You can click the Refresh link to update the status. When the status is Idle, the search crawl is finished. To verify that the crawl was successful, click on Search Administration on the Quick Launch and you should see an increase in the number of Searchable items. Also the Crawl History should not show any errors.
[image: ]
6. To test the search, open the Search Center site that you created previously. Type Bikes in the search box, and then press Enter.
[image: ]
7. Click any of the results titles to see the profile page for that item. Now you have a basic search working with external data. Next, you will see how to control the appearance of the profile page and the results of the search.
[image: ]
8. There are simple modifications that you can make to SharePoint Server search by using SharePoint Designer 2010. First, you can configure the fields that appear on the profile page and their descriptions by modifying the Read Item operation. For example, the descriptions ProductID and ProductModel are not especially user-friendly. Also, the CultureID field is not especially useful.
9. In SharePoint Designer, in the External Content Type Operations group, double-click Read Item operation. Click Next two times to go to the Return Parameter stage of the wizard. On the Return Parameter page, clear the CultureID box.
10. Click ProductID. In the Properties pane, type ID in the Display Name box.
11. Click ProductModel. In the Properties pane, in the Display Name box, type Model. Click Finish.
12. Save the external content type. On the ribbon, click Create Profile Page. Click Yes in the warning dialog box.
13. You can test the results by going to the SharePoint Server search site and looking at one of the profile pages. This change was only to the profile page. Therefore, you do not have to perform another crawl. Obviously, the changes that you can make through the external content type are limited. If you want more advanced customizations, you can configure the page directly and configure it as you want. (For example, you cannot remove the identifier field from the operation. However, you could remove it from the profile page manually.) Be aware that if you ever create that profile page from the external content type later, it overwrites those direct changes.

[image: Modified profile page]
Modifying the External Content Type to Support Incremental Crawls
It's easy enough to run full crawls constantly for the numbers of records in this example. However, it does not work as well if you want to index a million records. After the external content type and SharePoint Server search is set up for that kind of volume, it is much better to run incremental crawls to find any changes because the last crawl and then update only those in the search index. SharePoint Server search supports two approaches for handling incremental crawls on external content types. There are advantages and disadvantages to each, but first you must understand how they function.
Time stamp-Based Incremental Crawls
In this approach, you define a field that contains the last modified time stamp for each record. If that time stamp is newer than the last crawl, the indexes for that record are updated. 
Changelog-Based Incremental Crawls
In this approach, SharePoint Server search stores a token or cookie that we designate to track changes since the last crawl. In this case, the cookie will be a single time stamp from the last time that a crawl was started. If there have been any changes since that time, only the modifications are updated in the index. This process requires two new operations to be defined for the external content type, one for changed records and one for deleted records. These must be created manually because SharePoint Designer does not have a way to create them. (If you look at the external content type in SharePoint Designer, they will be shown in the External Content Type Operations list. However, you will be unable to configure them.) 
Time stamp based incremental crawls
For this example, you will be modifying the external content type based on a view, but first you must add the last modified date to the view in the AdventureWorks database.
1. Start SQL Server Management Studio. In the Connect to Server dialog box, select Database Engine as the Server type. Type localhost in the Server name box. Click Connect.
2. Expand the Databases item in the Object Explorer group. Right-click the AdventureWorks item and then click New Query.
3. Execute the ALTER VIEW statement as shown in the following example.
ALTER VIEW [Production].[vProductAndDescription] 
WITH SCHEMABINDING 
AS 
SELECT 
p.[ProductID] 
,p.[Name] 
,pm.[Name] AS [ProductModel] 
,pmx.[CultureID] 
,pd.[Description] 
,CASE WHEN p.ModifiedDate > pm.ModifiedDate THEN p.ModifiedDate ELSE pm.ModifiedDate END AS ModifiedDate
FROM [Production].[Product] p 
INNER JOIN [Production].[ProductModel] pm 
ON p.[ProductModelID] = pm.[ProductModelID] 
INNER JOIN [Production].[ProductModelProductDescriptionCulture] pmx 
ON pm.[ProductModelID] = pmx.[ProductModelID] 
INNER JOIN [Production].[ProductDescription] pd 
ON pmx.[ProductDescriptionID] = pd.[ProductDescriptionID];

This adds one new field to the view. For this example, the ModifiedDate is the most recent modified date from Product or ProductModel. 

4. To add the ModifiedDate to the external content type operations, in SharePoint Designer, click External Content Types in the navigation pane. In the list, click Products to configure that external content type.
5. In the External Content Type Operations group, double-click the Read Item operation. Click Next two times. In the Return Parameter page, select the ModifiedDate field in the Data Source Elements pane. Click Finish.
6. In the External Content Type Operations group, double-click the Read List operation. Click Next two times. On the Return Parameter page, select the ModifiedDate field in the Data Source Elements pane. In the Properties pane, select the box next to Timestamp Field.

[image: Setting the Timestamp Field]

7. Save the external content type. By selecting the box for the Timestamp field, you have set that field to be used by the search service to determine whether the record has changed since the last crawl. Internally, the XML will now have a LastModifiedTimeStampField property that specifies the ModifiedDate field. If you exported the model for Products and searched for the property, you would find it in the MethodInstances properties for the Read List method.
8. You can now follow the usual steps to create the AWProductSearch content source and run a full crawl. Wait until the full crawl finishes.
9. Click Crawl Log under Crawling in the navigation pane. Click Crawl History at the top of the page.

[image: ]
10. You should see that the full crawl had something like 296 successes entries.
11. Now start an incremental crawl of the same content source. Go back to the Crawl History. You will notice that the incremental crawl has only 2 successes. Because no records had changed, the incremental crawl did not have to re-index the records.

[image: ]

12. If you want to test the modified date, make a change to one or more of the records that includes updating the ModifiedDate field to the current date/time, and then run another incremental crawl. The successes are larger than 2 (3 if you change one record), but not as high as 296. The query in the following example shows this kind of change.

UPDATE Production.Product
SET Name='Classical Vest, M',ModifiedDate=GETDATE()
WHERE ProductID=865

Changelog-Based Incremental Crawls (optional, if time permits).

In this approach, SharePoint Server search stores a token or cookie that we designate to track changes since the last crawl. In this case, the cookie will be a single time stamp from the last time that a crawl was started. If there have been any changes since that time, only the modifications are updated in the index. This process requires two new operations to be defined for the external content type, one for changed records and one for deleted records. These must be created manually because SharePoint Designer does not have a way to create them. You must export the BDC model in order to configure the XML directly.

1. To export the BDC model to an XML file, In SharePoint Designer, click Export Business Data Catalog Model on the ribbon.
[image: ]

2. In the Export Business Data Catalog Model dialog box, type Products in the Business Data Catalog Model Name box. Click OK. Save the model to a file named Products.xml.

3. To implement these two operations, you will need two SQL queries. One will return the records changed after a particular time stamp, and the other will return the records deleted after a particular time stamp. For the product table, we will use the DiscontinuedDate field to indicate that a record was effectively deleted and should no longer appear in search results. If the DiscontinuedDate field is null , it is still active. The DiscontinuedDate from the Product table must be added to the view exactly as ModifiedDate was added previously, although you do not have to look at the ProductModel record. Therefore, it is a simple added field (p.DiscontinuedDate). 

4. There are two new methods that you must add to the BDC model for the Products external content type within the Methods element. They both use a SynchronizationCookie filter type to track the last run date and time. The SQL query must return the appropriate set of changed or deleted record IDs and also update the last run date and time. Open the file ChangeLog.xml to see the methods.
5. Although these methods appear very long, they are actually fairly simple and similar. The filter is defined to pass in the last run date, although it is really a time stamp that contains both date and time. The return parameter is defined as a set of records that contains a ProductID. The MethodInstance elements define these methods as the changed record and deleted record operations.
6. The SQL code is also similar. Both check whether the LastRunDate time stamp is valid. If so, they return all the modifications since that date and time. Then the time stamp is updated to the current date and time so that the cookie will be stored with the new value. The changed record method compares the ModificationDate to the last time stamp and the deleted record method compares the DiscontinuedDate.
7. Make these changes to the Products model, and you might also want to remove the LastModifiedTimeStampField property to verify that the new methods are doing the job. Import the modified model using the BDC service configuration in SharePoint Central Administration.
8. Import the modified model from Central Administration.
9. [bookmark: _GoBack]Now you can try it out by recreating the content source for SharePoint Server search and then making changes to the records, starting the incremental crawl and searching to see the results. If the database must delete records, instead of marking them as deleted, you must use another approach to keep track of deletions. The easiest is to create a new table for deleted IDs and add a trigger to the original table that adds records to the new table when they are deleted. The table of deleted records could store IDs and a time stamp. If your incremental crawls are run on a schedule, you could also schedule a SQL job to delete older records from the table.
10. The time stamp-based approach is much simpler to implement. However, the change log-based approach is much more efficient. The time stamp-based approach requires that the search service to store the timestamps for every record and then compare them all every time that it does an incremental crawl. The change log-based approach requires the search service to store only a single time stamp. In addition, when the search service requests the changes, it processes only the records that have changed. If you have many records, the change log-based approach saves time and storage. If you have very few records, the incremental crawls are not really necessary. If you are not sure which approach to use, you can try the time stamp-based approach first. Then, if it seems to be too slow or be taking too much disk storage, try switching to the change log-based approach. However, if you have no control over the database, you may be forced to use the approach that works with the existing schema.


Using Associations
Business Connectivity Services also enable you to define a master/detail (parent-child) relationship between two external content types. The resulting profile page for the master external content type is automatically generated with a list of the detail records for that particular master record. Our interest here is how the search service handles this kind of association.
To try this out, you create an association from the detail external content type (Product) to the master external content type (ProductModel). Then, you create a content source in SharePoint Server search to see how the results are generated for those. Next, you see how to modify the configuration to give a much simpler and more useful set of results by treating the detail records as attachments to the master record.
1. In SharePoint Designer, create a New External Content Type named ProductModel.
2. Add a connection to the AdventureWorks database and name the connection as AWModel.
3. Expand AWModel and create a new Read Item operation on the ProductModel Table. Set ProductModelID as the Identifier. In the Return Parameter page of the wizard, unselect the rowguid and ModifiedDate fields as they are of no interest to us. Click Finish.
[image: ]
4. Create a new Read List operation on the ProductModel table. Set ProductModelID as the Identifier. In the Return Parameter page of the wizard, unselect the rowguid and ModifiedDate fields as they are of no interest to us. Click Finish.
5. On the ribbon, click Summary View. Set the Name field as the Title field.
6. Save the external content type. 
7. Create a Profile Page.
8. In SharePoint Designer, in the Navigation pane, click External Content Types.
9. In the External Content Type Information group, next to Name, click New external content type. In the box. type ProductDetail. 
10. From AWModel, right-click Product, and then click New Read Item Operation. Click Finish.
11. Right-click Product, and then click New Read List Operation. Click Finish.
12. Right-click Product, and then click New Association.
13. In the Association Display Name box, type Products.  Click Browse.
[image: Choosing the external content type]
14. Click ProductModel to select it. Click OK, and then click Next.
15. On the Input Parameters page, in the Data Source Elements pane, click ProductModelID and select the Map to Identifier box. Click Next twice.
16. On the Return Parameter page, in the Data Source Elements pane, clear all the fields except for ProductID, Name, ProductNumber, ListPrice, and ProductModelID. If you used the top check box to clear all the fields, you must set the identifier again. In the Data Source Elements pane, click ProductID, and then in the Properties pane, select the Map to Identifier box.
[image: Return Parameter page]
17. Click ProductID and change the text for the Display Name to ID. Click ProductNumber and change the text for the Display Name to Product Number. Click ListPrice and change the text for the Display Name to List Price. Click Finish.
18. On the ribbon, click Summary View. Set Name as the Title field.
19. Save the external content type and Create a Profile Page.
In this procedure, you created another named connection for the same AdventureWorks database. The reason is that content sources in the search crawl all external content types that are defined with the same data source. If you want to control when those different external content types are crawled and how they are crawled, you must create different data sources so that you can also create different content sources for SharePoint Server search.
The associated external content types are ready. Next, you must create a search content source to index the content types. It also helps to delete the old content source so that you can see the results of the new indexing only.
1. In SharePoint Central Administration, in the search service configuration, delete the AWProductSearch content source created in the earlier exercise. 
2. Create a new content source named AWModelSearch and configure it to crawl the AWModel external data source. 
3. Start full crawl of this content source box.
4. Click Refresh to update the status. When the crawl finishes, you can search for Jersey and results appear for both the Master (Model) and Detail (Product). The model results do not have sizes (for example, S, M, L) and the link for them includes the words ProductModel instead of ProductDetail. Click one of those to see the master/detail view that is created by the association. Although this search is functional, it is not ideal. For example, the search is not indexing information in the detail. You can see matches for the detail. However, they are not based on the master record. For example, if you search for Dissolver, you only see the detail in the results. To make these results better, first eliminate the detail records from the search, and then configure the external content type to attach the detail record information to the master record. These steps are carried out in the Advanced Search Connector lab.
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