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In building a typical app, you need data. Then, you usually have to serve that data up in a web service, so it can be consumed by any client application. Finally, in the client app itself, you must download that data, possibly update it, and send it back. What I have just described are the basic steps in the Quickstart Azure Mobile App.
This chapter is divided into six parts, each of which represents a main task in creating an Azure service, beginning with Quickstart. You will use the Azure portal to create a mobile app, using Xamarin Forms Quickstart, and Quickstart will create a database for the app. Quickstart also allows you to create an app service, using the Table API. Finally, Quickstart generates a sample Xamarin Forms application to consume the data. Quickstart creates one table, which represents a “to do item” list. The Xamarin Forms app created will display and update the “to do item” table.
This is great! However, realistically, the next thing you will have to do is add your own tables to your own application. I will cover how to do this in this chapter as well. You will then modify the Table API service app and, in Chapter 5, create two additional tables for a different app to consume. This first table is for questions, with a list of possible answers for each question, and is called Questions. This is analogous to a multiple-choice question on an exam. The user will respond to those questions by selecting an answer, and that response will be stored in the second table, called Responses. The data that gets generated for the Questions table will be accomplished in this chapter. The data that gets generated for the Responses table will be generated in Chapter 5. In other words, this chapter will focus primarily on the app service, and the next chapter will focus primarily on the client.
The result will be to consume the Questions table in a client app that serves as a polling service to the user community. The Xamarin client app will display the question and ask the user to select a desired answer from a list and then store the response. It is kind of like a voting system in which each user of the app will be responding to a question. For example, to a question such as “What is your favorite book in the list?”, the user would select from the list the book he or she likes best. This will be referred to as a polling app. As part of this process, you will have to seed the data for the questions and a list of possible answers to select from. Finally, we will verify that seeded data generated in this chapter is stored in the “to do item” table from Quickstart as well as the customized Questions table.
Note
Run the code in this chapter from your laptop/PC and not an Azure virtual machine.


          Time Estimate
        
60 Minutes
Part 1: Create a Mobile App in the Azure Portal

            Time Estimate
          
10 Minutes
Let’s get started. In this part, we will begin the process of creating a mobile app in the Azure portal. We must do this first, because Quickstart becomes available on one of the blades, once the mobile app is deployed. We will then cover the first step in Quickstart for mobile app Xamarin Forms, which is used to create the database. We will then perform a second step in Quickstart, which is to download the code required for the API service.	1.From 
                        http://portal.azure.com
                      , click New, then Web + Mobile. Next, select Mobile App. See Figure 4-1.[image: A462945_1_En_4_Fig1_HTML.jpg]
Figure 4-1From the Azure portal, click New, Web + Mobile, and select Mobile App






 

	2.Create a new mobile app with a unique app name like BookPollApp and a new resource group called BookPollAppRG. Select or create an app service plan in a location close to you. (use this same location for all future resources). Click OK and then Create new, as shown in Figure 4-2. It will take about a minute to create the new mobile app.[image: A462945_1_En_4_Fig2_HTML.jpg]
Figure 4-2Create a new mobile app with a unique app name similar to BookPollApp and a new resource group called BookPollAppRG






 

	3.Once notified, the app is created, and if it does not open automatically, open the service manually. On the App Service blade, select Quickstart and Xamarin.Forms, as shown in Figure 4-3.[image: A462945_1_En_4_Fig3_HTML.jpg]
Figure 4-3Select Quickstart and Xamarin.Forms






 

	4.You will see that there are three steps:	a.Connect a Database


 

	b.Create a Table API


 

	c.Configure Your Client Application (Xamarin Forms)


 




Execute one step at a time and wait for the deployments for each step to finish before proceeding to the next step. The app we are writing will be a polling service with questions provided in the app service (step 2) and selected answers provided in the app client (covered in Chapter 5). We will look at the Quickstart app generated for the client application, which displays a “to do list” in Step 3.


 

	5.Click the information box to connect a database, as the first step in the Quickstart wizard. See Figure 4-4.[image: A462945_1_En_4_Fig4_HTML.jpg]
Figure 4-4Select Connect a database






 

	6.Click +Add to add a connection. See Figure 4-5.[image: A462945_1_En_4_Fig5_HTML.jpg]
Figure 4-5Add a data connection






 

	7.Click SQL Database Configure required settings ➤ + Create a new database, give it a unique name like BookPollAppDB, and click Target server Configure required settings. Give the server a unique name, such as bookpollappsrv, and type “demouser” as the server admin login, “Demo@pass123” (case sensitive) as the password, and then the desired location, as in Figure 4-6. Accept the default pricing tier of Standard s0: 10 DTU, 250GB, then click Select.[image: A462945_1_En_4_Fig6_HTML.jpg]
Figure 4-6Create a new database and new server with the properties illustrated here






 

	8.Click 
                      MS_TableConnectionString
                      
                      
                    , as in Figure 4-7, and accept the default name. Click OK to start the database deployment.[image: A462945_1_En_4_Fig7_HTML.jpg]
Figure 4-7Accept the default connection string name






 

	9.The deployment will take three or four minutes. Once created, proceed to step 2 of Quickstart from the portal, but only after the data connection is created. (It is important that you wait, or it may not work.) Once you see the green check mark in step 1, proceed to step 2. Time for a coffee. See Figure 4-8.[image: A462945_1_En_4_Fig8_HTML.jpg]
Figure 4-8Wait until you see the green check mark in step 1 before proceeding to step 2






 

	10.Now that you have successfully created a database, click C# from the drop-down menu and then click Download. Download to a folder close to your root drive, such as C:\apressbook. See Figure 4-9.[image: A462945_1_En_4_Fig9_HTML.jpg]
Figure 4-9Select C# from the drop-down menu and then click Download




Do not close the portal window with Quickstart showing. We will return to it in about 20 minutes, to complete step 3. If you try to perform step 3 now, it will fail for the rest of this chapter. Be patient; trust me here.


 





Part 2: Modify the Service App

            Time Estimate
          
5 Minutes
We have accomplished quite a bit already with steps 1 and 2 of Quickstart completed. We created a database and generated the code required to serve it up in an API service. In theory, all we have to do is compile and publish the app service and then perform step 3 to download the Xamarin Forms app. HOWEVER, WE ARE NOT GOING TO DO THIS YET. The reason? I want to show you how to work with your own Xamarin Forms application, not just the app generated from Quickstart. In other words, Quickstart is great for creating a new application (we are going to do that in due time in this chapter), but we are going to kill two birds with one stone and also cover how to modify the API service to provide data for an existing app, by generating a couple of new tables before we publish this service. Those two additional tables will be used in the app in Chapter 5. In this part, you will modify the Table API Service app generated with Quickstart, to add those two new tables.
Caution
Do not publish this until all the modifications have been made and you are directed to do so toward the end of this chapter.
Note The completed solution is provided at 
                  https://github.com/Apress/azure-and-xamarin-forms
                 however the Chapter 4 solution is for reference only. The Quickstart created solution places the correct end point in the code as well as the configuration settings. So, the provided solution will not run and publish successfully, as is.


            	1.Once downloaded, in File Explorer, right-click the zip, select properties, check unblock, and click OK. Extract the files. See Figure 4-10.[image: A462945_1_En_4_Fig10_HTML.jpg]
Figure 4-10Check Unblock and click OK






 

	2.Open the solution in Visual Studio, right-click the solution, select Restore NuGet Packages, and then rebuild the solution. See Figure 4-11.[image: A462945_1_En_4_Fig11_HTML.jpg]
Figure 4-11Right-click the solution and select Restore NuGet Packages






 

	3.Open the BookPollAppService solution.


 

	4.Right-click the solution and select Manage NuGet Packages, then browse to add the package for System.ComponentModel.Annotations. See Figure 4-12.[image: A462945_1_En_4_Fig12_HTML.jpg]
Figure 4-12Browse for System.ComponentModel.Annotations and install






 




          
The plumbing is done, with the code and NuGet packages installed. Now, let’s get down to adding two new tables to the Service API in the next part.

Part 3: Add the Question and Response DTOs and End Points

            Time Estimate
          
5 Minutes
In this part, we will prepare the app to seed the Questions table with data the first time we access it. This will require that you create a class to represent this, both in our database and over the wire, when talking to a client. You will add a class named PollQuestion to provide this support. You will also need to add a new TableController, to expose this table over the network. You want to store this object in a table named "questions". The JSON format will match the data transformation object (DTO) 
              
              
            . The JSON parser will automatically lowercase the property names.	1.Add a class to the DataObjects folder called PollQuestion. See Figure 4-13.[image: A462945_1_En_4_Fig13_HTML.jpg]
Figure 4-13Add a class and name it PollQuestion.cs in the DataObjects folder






 

	2.Add the following using statements:

                    using Microsoft.Azure.Mobile.Server;
using System.ComponentModel.DataAnnotations.Schema;


                  


 

	3.Derive the class from EntityData and add code for Text and Answers. The highlighted text represents code changes.

                    namespace BookPollAppService.DataObjects
{
    [Table("questions")]
    public class PollQuestion : EntityData
    {
        public string Text { get; set; }
        public string Answers { get; set; }
    }

}



                  


 

	4.Add a class to the DataObjects folder called PollResponse.


 

	5.Add the using statements:

                    using System.ComponentModel.DataAnnotations.Schema;
using Microsoft.Azure.Mobile.Server;
using Newtonsoft.Json;


                  


 

	6.Add a class to the DataObjects folder
                      
                      
                     called PollResponse. Add the following code:

                    namespace BookPollAppService.DataObjects
{
    [Table("responses")]
    public class PollResponse : EntityData
    {
        [JsonProperty("questionId")]
        public string QuestionId { get; set; }

        public string Name { get; set; }
        [JsonProperty("answer")]
        public int AnswerIndex { get; set; }
    }

}



                  


 

	7.Save all.


 




We have now completed the DTOs thatdefine our new tables. Let’s now expose the data, through functions
              
              
             on retrieving and updating the tables, by creating the controllers.

Part 4: Add Controllers

            Time Estimate
          
20 Minutes
In this part, you will wire up controllers to expose a table over the wire. The question table controller should expose only the GET options (all or by ID). We will not allow this table to be updated in the client Xamarin Forms app.
Using a database initializer function, we will seed this table with data, by creating a set of poll questions and inserting them into it.	1.Try { Right-click the Controllers folder and select Add ➤ Controller, then select Azure Mobile Apps Table Controller. See Figures 4-14 and 4-15.[image: A462945_1_En_4_Fig14_HTML.jpg]
Figure 4-14Right-click the Controllers folder and select Add Controller



[image: A462945_1_En_4_Fig15_HTML.jpg]
Figure 4-15Select Azure Mobile Apps Table Controller






 

	2.Try: { Select PollQuestion from the Model class drop-down menu and BookPollAppService for the Data context class. Rename the default controller to QuestionsController. You will also have to add a controller for PollResponse, using a controller. Revise the default name to ResponsesController.


 

	3.Try: { Select PollQuestion from the Model class drop-down menu, BookPollAppContext from the Data context class drop-down, and rename PollQuestionController QuetionsController (See possible error in step 5 below). See Figure 4-16.[image: A462945_1_En_4_Fig16_HTML.jpg]
Figure 4-16Controller renamed QuestionsController






 

	4.Try: { PollResponse from the Model class drop-down, insert BookPollAppContext as the Data context class, and change the name of the Controller from PollResponseController to ResonsesController (See possible error in step 5 below). See Figure 4-17.[image: A462945_1_En_4_Fig17_HTML.jpg]
Figure 4-17Controller renamed ResponsesController






 

	5.Catch: { If you get either of the following errors related to scaffolding, resulting from a known bug in VS 2017 at the time of writing, see the workarounds that follow. (See Figures 4-18 and 4-19.) If the bug is fixed by the time you read this, simply follow workaround #1 at step 6 and let Visual Studio add the controllers instead of adding them manually. You will still have to make the code modifications documented in workaround #1, after adding your Questions and Responses controllers.[image: A462945_1_En_4_Fig18_HTML.jpg]
Figure 4-18COM component error



[image: A462945_1_En_4_Fig19_HTML.jpg]
Figure 4-19Scaffolding error




}


 

	6.Catch {There are two workarounds.}


 

	7.Workaround #1 is quicker, unless you already have VS 2015 installed, as VS 2015 can take a couple of hours to install. Workaround #1 is to add the classes and code modifications manually in step 6. Workaround #2 starts at step 13 and is about reverting to VS 2015 and installing the Azure SDK for VS 2015, to create the table controllers. Once added successfully, return to using VS 2017. If you use workaround #2, you will still have to make the code modifications in steps 7 through 12. Details on each workaround follow.


 

	8.Workaround #1
Add an existing file from the book assets folder called 
                      QuestionsController.cs
                      
                      
                      
                     to the Controllers folder in the project solution, only if you received one of the preceding errors. See Figure 4-20.[image: A462945_1_En_4_Fig20_HTML.jpg]
Figure 4-20Add QuestionsController.cs to the Controllers folder






 

	9.You may have to change the namespace of your project name, and you should remove or comment any “non-GET” methods, as the question data will be read-only. So, comment out or delete the tasks for PATCH, POST, and DELETE questions.


 

	10.The code final code should look like the following (resolve the using statements):

                    using System.Linq;
using System.Threading.Tasks;
using System.Web.Http;
using System.Web.Http.Controllers;
using System.Web.Http.OData;
using Microsoft.Azure.Mobile.Server;
using BookPollAppService.DataObjects;
using BookPollAppService.Models;

namespace BookPollAppService.Controllers
{
    public class QuestionsController : TableController<PollQuestion>
    {
        protected override void Initialize(HttpControllerContext controllerContext)
        {
            base.Initialize(controllerContext);
            BookPollAppContext context = new BookPollAppContext();
            DomainManager = new EntityDomainManager<PollQuestion>(context, Request);
        }

        // GET tables/PollQuestion
        public IQueryable<PollQuestion> GetAllPollQuestion()
        {
            return Query();
        }

        // GET tables/PollQuestion/48D68C86-6EA6-4C25-AA33-223FC9A27959
        public SingleResult<PollQuestion> GetPollQuestion(string id)
        {
            return Lookup(id); 
                            
                            
                            
                          
        }
    }
}



                  


 

	11.Add an existing file for the student materials to the Controllers folder, called 
                      ResponsesController.cs
                      
                      
                      
                    . You may have to change the namespace to your project name.


 

	12.We can customize it with ASP.NET attributes. For example, we can rename the methods to match what they do.	Rename the PostPollResponse method to InsertPollResponse. Because we no longer have the word “Post” on the method, the controller will not associate this to an HTTP POST request. To correct this, add an [HttpPost] attribute to the method.

	Rename the PatchPollResponse method to UpdatePollResponse and add an [HttpPatch] attribute to the method, to ensure that it responds to an HTTP PATCH request.

                          using System.Linq;
using System.Threading.Tasks;
using System.Web.Http;
using System.Web.Http.Controllers;
using System.Web.Http.OData;
using Microsoft.Azure.Mobile.Server;
using BookPollAppService.DataObjects;
using BookPollAppService.Models;

namespace BookPollAppService.Controllers
{
    public class ResponsesController : TableController<PollResponse>
    {
        protected override void Initialize(HttpControllerContext controllerContext)
        {
            base.Initialize(controllerContext);
            BookPollAppContext context = new BookPollAppContext();
            DomainManager = new EntityDomainManager<PollResponse>(context, Request);
        }

        // GET tables/PollResponse
        public IQueryable<PollResponse> GetAllPollResponse()
        {
            return Query();
        }
                                  
                                  
                                  
                                

        // GET tables/PollResponse/48D68C86-6EA6-4C25-AA33-223FC9A27959
        public SingleResult<PollResponse> GetPollResponse(string id)
        {
            return Lookup(id);
        }

        // PATCH tables/PollResponse/48D68C86-6EA6-4C25-AA33-223FC9A27959
        [HttpPatch]
        public Task<PollResponse> UpdatePollResponse(string id, Delta<PollResponse> patch)
        {
             return UpdateAsync(id, patch);
        }

        // POST tables/PollResponse
        [HttpPost]
        public async Task<IHttpActionResult> InsertPollResponse(PollResponse item)
        {
            PollResponse current = await InsertAsync(item);
            return CreatedAtRoute("Tables", new { id = current.Id }, current);
        }
                                  
                                  
                                  
                                

        // DELETE tables/PollResponse/48D68C86-6EA6-4C25-AA33-223FC9A27959
        public Task DeletePollResponse(string id)
        {
             return DeleteAsync(id);
        }
    }
}



                        






 

	13.Open 
                      BookPollAppContext.cs
                      
                      
                      
                     in the Models folder, if you manually added the preceding controllers, and add these two lines after the OnModelCreating method. Also, replace the BookPollAppService namespace and lines below with the name of your project, if different, and do the same for any using statements. These lines may be there already, if you successfully added a controller through the Visual Studio Add Controller.

                            public System.Data.Entity.DbSet<BookPollAppService.DataObjects.PollQuestion> PollQuestions { get; set; }

        public System.Data.Entity.DbSet<BookPollAppService.DataObjects.PollResponse> PollResponses { get; set; }



                  


 

	14.For 
                      BookPollAppContext.cs
                      
                      
                      
                    , the code should look like that shown in Figure 4-21. This completes the controller updates![image: A462945_1_En_4_Fig21_HTML.jpg]
Figure 4-21The completed code for BookPollAppContext.cs






 

	15.Workaround # 2
Download and install VS 2015 at 
                        www.visualstudio.com/vs/older-downloads/
                      . You can add controllers in VS 2015 and go back to a prior version on the Azure SDK for 2.9.6 and Azure Mobile apps SDK version 2.0.40201. You may have to uninstall the Azure Mobile Apps SDK first, if newer. This is a bug with the version of the Azure Mobile Apps SDK installers included with VS 2017. The templates themselves shouldn’t have changed, so the specific workaround is to download the Azure 2.9.6 SDK from 
                        www.microsoft.com/en-us/download/details.aspx?id=54289
                       and select the AzureMobileAppsSdkV2.0.msi installer (version 2.0.40201). This will install the scaffolded controllers to the folder indicated in the error message. Also, you may have to install the Azure SDK for VS 2015, which can be accessed at 
                        https://azure.microsoft.com/en-us/downloads/
                      , as shown in Figures 4-22 and 4-23.
Repeat steps 1–11, to create the controllers, with the only difference being that you will not have to add the 
                      PollQuestionController
                      
                      
                      
                     and 
                      PollResponseController
                      
                      
                      
                     classes in step 6 from existing files, as these will have been generated. Modify generated code as in steps 1–11.[image: A462945_1_En_4_Fig22_HTML.jpg]
Figure 4-22Download the Azure SDK for VS 2015



[image: A462945_1_En_4_Fig23_HTML.jpg]
Figure 4-23Install the Azure SDK for VS 2015






 




We are almost at the finish line! The only thing left in building our API service is to prepopulate our tables with some data. This is referred to as “seeding the data.”

Part 5: Seed the Data and Force Entity Framework to Re-create Our Tables and Publish

            Time Estimate
          
10 Minutes
When you ship an application, it is often required that you ship it with data that is prepopulated in the database that is used for the app. In our case, Quickstart has to populate a few items in the “to do list” table. This way, when you open the app, you will see some sample data. And in our new tables that we added in the preceding parts, we must populate the Questions table with some questions and some answers to select from, as this is required to make the app work. In this part, you will seed data for the database, and we will publish the app service.	1.For one-time initialization, open the Startup.MobileApp.cs file in the App_Start folder in Solution Explorer.


 

	2.At about line 52, the BookPollAppInitializer :CreateDatabaseIfNotExists<BookPollAppService> database initializer class directs Entity Framework to create the database tables required to run the service, if no tables exist in the database. This initializer only runs once. If we later add/change/delete a DTO, the service will throw an exception indicating that the schema is out of date and does not match the model.
Note To re-create tables when a schema changes, you have to change the database initializer class to DropCreateDatabaseIfModelChanges<BookPollAppService>, which instructs Entity Framework to drop all the tables and re-create them if the model (BookPollAppService) or any DTOs in the model change. Recall that when we add a new Table Controller, a DbSet property is created in the BookPollAppService to represent the table. The system identifies this using reflection and recognizes that the database schema is different. It will then re-create all the tables, using the current model; however, we will lose all our data. DropCreateDatabaseAlways will always drop the tables and create. Data must be migrated in these scenarios.


 

	3.Keep CreateDatabaseIfNotExists on first run, then if you do subsequent runs, you can change to either DropCreateDatabaseIfModelChanges or DropCreateDatabaseAlways.


 

	4.Replace the protected override void Seed method code with the following, which seeds data for the TodoItem list as well as PollQuestions (the source for 
                      Startup.MobileApp.cs
                      
                      
                      
                     is in the Assets folder, if you wish to copy the seed override method):

                        public class BookPollAppInitializer : CreateDatabaseIfNotExists <BookPollAppContext>
    {
        protected override void Seed(BookPollAppContext context)
        {
            List<TodoItem> todoItems = new List<TodoItem>
            {
                new TodoItem { Id = Guid.NewGuid().ToString(), Text = "First item", Complete = false },
                new TodoItem { Id = Guid.NewGuid().ToString(), Text = "Second item", Complete = false },
            };

            foreach (TodoItem todoItem in todoItems)
            {
                context.Set<TodoItem>().Add(todoItem);
            }
           List<PollQuestion> Questions = new List<PollQuestion>
            {
                new PollQuestion { Id = Guid.NewGuid().ToString(), Text = "What book would you like to read?",
                    Answers = "Beginning Entity Framework Core 2.0|Beginning Windows Mixed Reality Programming|Business in Real-Time, Using Azure IoT|Cyber Security on Azure|Angular 5 and .NET Core 2" },
                new PollQuestion { Id = Guid.NewGuid().ToString(), Text = "What is your favorite book category?",
                    Answers = "Apple and iPS|Programming|Machine Learning|Mobile|Microsoft and .NET" },
            };
            foreach (PollQuestion question in Questions)
            {
                context.Set<PollQuestion>().Add(question);
            }
             context.SaveChanges();
            base.Seed(context); 
                            
                            
                            
                          
        }
    }



                  


 

	5.Your code should look like that shown in Figure 4-24.[image: A462945_1_En_4_Fig24_HTML.jpg]
Figure 4-24The completed Startup.MobileApp.cs file in the App_Start folder






 

	6.Build the app. Drum roll please! Right-click the solution, and now you can publish the app. See Figure 4-25.[image: A462945_1_En_4_Fig25_HTML.jpg]
Figure 4-25Select the project, right-click, and select Publish… .






 

	7.Select Azure App Service, then Select Existing. See Figure 4-26.[image: A462945_1_En_4_Fig26_HTML.jpg]
Figure 4-26Select the Azure App Service, then Select Existing, and click Publish… .






 

	8.Verify your credentials in the upper-right corner. Select your subscription and, under Resource Group, BookPollAppRG, then select your app service, BookPollApp. See Figure 4-27.[image: A462945_1_En_4_Fig27_HTML.jpg]
Figure 4-27Select your subscription and resource group from the drop-downs and select the app service you created in Quickstart under Resource Group






 

	9.The deployment should take a minute or two. Once deployed, you should see your browser pop up, with the service running as shown in Figure 4-28.[image: A462945_1_En_4_Fig28_HTML.jpg]
Figure 4-28Your web service should pop up in your browser, indicating that the mobile app is up and running!






 

	10.Now go back to the portal quick start and complete step 3, the final step, but only after you see that the web service is running. Click to download the Xamarin Forms client application for CREATE A NEW APP. See Figure 4-29. We will be connecting to an existing app in Chapter 5.[image: A462945_1_En_4_Fig29_HTML.jpg]
Figure 4-29Click the Download button to get your Xamarin Forms app, which is wired to your service and data




Before you unzip, right-click the downloaded file and bring up the properties to unblock. Check Unblock and click OK. If you do not do this, you may encounter strange errors when running your app in Visual Studio. See Figure 4-30.[image: A462945_1_En_4_Fig30_HTML.jpg]
Figure 4-30Right-click the downloaded zip and select properties. Check Unblock and click OK.






 

	11.Right-click the solution and Restore NuGet Packages.


 

	12.In the BookPollApp, open Constants.cs and verify that the application URL is set to what you created in Quickstart. See Figure 4-31.[image: A462945_1_En_4_Fig31_HTML.jpg]
Figure 4-31Verify application URL in 
                              Constants.cs
                              
                              
                              
                            






 

	13.Right-click the UWP project and set as startup. See Figure 4-32.[image: A462945_1_En_4_Fig32_HTML.jpg]
Figure 4-32Right-click the UWP project and select Set as StartUp Project






 

	14.Rebuild the portable project and the UWP projects and any other platforms you wish to test.


 

	15.You need to run the app to populate the 
                      database tables
                      
                      
                      
                    . For UWP, run the app on Local Machine ×86 or ×64 (not ARM). See Figure 4-33.[image: A462945_1_En_4_Fig33_HTML.jpg]
Figure 4-33Select ×64 or ×86 and then click Local Machine






 

	16.After the app starts, give it 5–10 seconds the first time, you should see a couple of “to do” items float into the list that were populated in the service app on our database. See Figure 4-34.[image: A462945_1_En_4_Fig34_HTML.jpg]
Figure 4-34See the “to-do list” items for the first and second items






 

	17.Go ahead and add a third entry. It will be stored in your Azure Database. See Figures 4-35 and 4-36.[image: A462945_1_En_4_Fig35_HTML.jpg]
Figure 4-35Add a third item to the list by typing a value and clicking +



[image: A462945_1_En_4_Fig36_HTML.jpg]
Figure 4-36You will see the third item added to the list






 




Wow! That completes building your customized tables for an existing app and the table for the new app from Quickstart. We now have a working API that serves up data that our client apps can use. Are you feeling tingly yet? But wait…is the data really in the database? We know it is for the TodoItem table, because the preceding app shows it, but what about the Questions table? We need to verify this.

Part 6: Verify the Database

            Time Estimate
          
10 Minutes
In this final part of the chapter, we will look at how to verify that the data has been seeded successfully in our application database. This is useful to do at this point, because in the next chapter, we must know if this part has been done correctly, or we will have data problems that are not in the app but in the database. So, we must eliminate that possibility. Let’s accomplish this task and get started using SQL Server Management Studio.
Note
You must run the Xamarin Forms app in Part 5, to see the data in Part 6. It does not seed tables in the database until used in the Xamarin Forms client app.


            	1.Go back to the portal and click Resource group on the left dashboard panel. Select BookPollAppRG, then select the SQL database, BookPollAppdb.


 

	2.Copy the Database URL. See Figure 4-37.[image: A462945_1_En_4_Fig37_HTML.jpg]
Figure 4-37Copy the server name URL for your database in the portal






 

	3.Start up SQL Server Management Studio, paste in the URL for the server name, and enter the login user and password that you set up for the database. Click Connect. See Figure 4-38.[image: A462945_1_En_4_Fig38_HTML.jpg]
Figure 4-38Paste in the URL, enter the credentials you set up, and click Connect






 

	4.If you get prompted, sign in and create a new firewall rule. See Figures 4-39 and 4-40.[image: A462945_1_En_4_Fig39_HTML.jpg]
Figure 4-39Click Sign in and enter your credentials for the portal



[image: A462945_1_En_4_Fig40_HTML.jpg]
Figure 4-40Add my client IP and click OK






 

	5.Expand BookPollAppDB and Tables, right-click dbo.TodoItems, and click Select Top 1000 Rows. See Figure 4-41.[image: A462945_1_En_4_Fig41_HTML.jpg]
Figure 4-41Right-click 
                              dbo.TodoItems
                              
                              
                              
                             then click Select Top 1000 Rows






 

	6.You should see all three rows, including the one we added. See Figure 4-42.[image: A462945_1_En_4_Fig42_HTML.jpg]
Figure 4-42All three items are shown






 

	7.Do the same for dbo.questions: click Select Top 1000 Rows. See Figure 4-43.[image: A462945_1_En_4_Fig43_HTML.jpg]
Figure 4-43Select rows for the dbo.questions table






 

	8.You should see the two questions we added. See Figure 4-44.[image: A462945_1_En_4_Fig44_HTML.jpg]
Figure 4-44Two questions should be displayed






 

	9.The Responses table will be empty. We will be populating that in Chapter 5.


 

	10.You can also set up the firewall rules on the server. Navigate to the portal and open the database blade. Click Set server firewall. See Figure 4-45.[image: A462945_1_En_4_Fig45_HTML.jpg]
Figure 4-45You can set the server firewall on the portal as well






 

	11.You should see the firewall rule that we just set up from SQL Server Management Studio. See Figure 4-46.[image: A462945_1_En_4_Fig46_HTML.jpg]
Figure 4-46The client IP we set up via SQL Server Management Studio






 

	12.Click on the + Add client IP to set up another one if you like. Click Save. Congratulations! You just built a service that can be consumed by any client. We will populate the Responses table and use the Questions table in the next chapter.


 

	13.Type in the URLS to display the data in any current browser (except Internet Explorer, which will prompt you to download the results, which you can view with Notepad). Figure 4-47 shows the query for todoitem from the Edge browser. If you receive a message that resources have been moved or renamed, double-check the controller step 2 in Part 4, and make sure that you changed the name of the default controller from PollQuestionController to QuestionsController and did the same for responses.[image: A462945_1_En_4_Fig47_HTML.jpg]
Figure 4-47The results for a query in a browser. This one is from Edge.




From Firefox, query the Questions table, and it should appear nicely formatted, as in Figure 4-48. Enter the following URL: 
                        https://bookpollapp.azurewebsites.net/tables/questions?ZUMO-API-VERSION=2.0.0
                      .[image: A462945_1_En_4_Fig48_HTML.jpg]
Figure 4-48The results for a query in a browser. These are from Firefox.






 

	14.Do not delete any resources from this chapter until you have completed Chapter 5.


 




          
Caution
Do not delete any resources from this chapter until you have completed Chapter 5.


Summary
In this chapter, you used the Azure portal to create a mobile app and Xamarin Forms’ Quickstart to create a database for the app. Quickstart also created an app service using the Table API. You modified the Table API Service app and created two additional tables for questions and responses, which will be used in another Xamarin Forms app in Chapter 5. You have also seeded some data. You downloaded the sample Quickstart Xamarin Forms solution and ran it. You updated the “to do item” list and verified the database contents with SQL Server Management Studio and set up a server firewall rule.
In the next chapter, let’s look at taking an existing Xamarin Forms app and integrating Azure, so we can consume the Questions table data that we exposed in our API app service. We will be populating the Responses table data in Chapter 5 from that same existing app. For the rest of the book, it is all about the client app!
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When we used Quickstart in Chapter 4, we generated a new app that utilized Azure services. Now that you are liking Azure and, I hope, have seen the light, you may have an existing app that you would like to modify to use Azure. I have several apps that I have written for which I wish I had started using Azure from the get-go. This chapter will help you make modifications to an existing app and take advantage of the benefits that Azure has to offer. Something else that is often an afterthought is to make your app available and fully operational in an offline manner. The app we will be modifying in this chapter is fully functional from a local perspective, and we want to move the data for a local store to the cloud as well as synchronize it when offline. These are all common tasks many existing apps require today that cause headaches for developers.
In this chapter, you will modify an existing Xamarin Forms application to add support for utilizing an Azure mobile service. You can use any mix of the platform projects, depending on your development environment (Mac or Windows). You will customize data transfer objects (DTOs) and database query logic, as well as add offline caching support and synchronization.
Note
Run this project from your laptop/PC and not an Azure Virtual Machine. Chapter 4 must be completed, as it creates a service that will be consumed in Chapter 5. It creates an end point similar to 
                http://bookpollapp.azurewebsites.net
              . Completed code for Chapter 4 is in this book’s assets folder. The source code and assets for this book can be downloaded from 
                https://github.com/Apress/azure-and-xamarin-forms
              .
The provided chapter 4 solution does not run and publish as is, It needs the Quickstart generated endpioint and Qucikstart generated configuration in Web.config as well as appropriate NuGet packages.
You must publish the app service in Chapter 4, exposing the end point similar to above.
We will not be using the Xamarin Client App created using Quickstart in Chapter 4. Instead, we will be using a starter project for Chapter 5. This chapter will provide knowledge on modifying an existing Xamarin Forms Client to “Azure-ize” it.


          Time Estimate
        
65 Minutes
Part 1: Open an Existing Xamarin Forms Application

            Time Estimate
          
5 Minutes
I have provided a fully functional app that works well with local data. The problem is that to make the app useful, the data really should be in the cloud, so the data is sharable among several users. Perhaps you have developed a prototype that runs local data and need to do that same thing. This is a very common problem in the developer community, for sure. The app provides questions with a list of choices for responses. Think of it as an app that facilitates polling or voting responses. In this part, you will be modifying an existing solution. You will open the starter solution, build it, run the project, and review the output.	1.Copy the Starter app from the book assets folder to a folder close to the root, such as C:\Apressbooks. From File Explorer, set properties to unblock and then unzip. With Visual Studio, open the Starter BookPollClientApp project.


 

	2.As with any Xamarin Forms sample you download, always restore NuGet packages first. Right-click the solution and select Restore NuGet Packages. See Figure 5-1.[image: A462945_1_En_5_Fig1_HTML.jpg]
Figure 5-1Right click on the solution and Select Restore NuGet Packages






 

	3.Set the UWP project to the startup project. The next step is to build. Right-click the Portable project and select Build. See Figure 5-2.[image: A462945_1_En_5_Fig2_HTML.jpg]
Figure 5-2Right-click the Portable and UWP projects and select Build






 

	4.If you see errors in the Portable project related to EmbeddedResources, or other extraneous errors, do the following:	Right-click the project in the solution.

	Unload the project.

	Reload the project.

	Build the project.




This is another common problem on downloaded Xamarin samples. Sometimes you may also have to clean the solution (by right-clicking the solution), then delete the obj and bin folders by clicking the Show All Files button for each project. See Figures 5-3 through 5-6.[image: A462945_1_En_5_Fig3_HTML.jpg]
Figure 5-3An EmbeddedResource error is not really an error



[image: A462945_1_En_5_Fig4_HTML.jpg]
Figure 5-4To get rid of the preceding error, select Unload Project



[image: A462945_1_En_5_Fig5_HTML.jpg]
Figure 5-5By selecting Reload Project, the project should rebuild






 




To resolve extraneous errors, sometimes you must clean project and delete the bin and obj folders. To see them, click the Show All Files button in Solution Explorer.[image: A462945_1_En_5_Fig6_HTML.jpg]
Figure 5-6Show All Files button in Solution Explorer




Now we have a project that builds. Next, let’s run it and see the application that currently runs from local data.

Part 2: Add Azure Support to a Xamarin Forms Application

            Time Estimate
          
15 Minutes
Where do I start? The first thing will be to simply run the app and see it execute in its current local data state. We will review the structure of the app, so that you become a little more familiar with it. Then we will look at adding the appropriate NuGet packages
              
             that are required to access Azure Services. We will add the appropriate Azure initialization calls and create a PollQuestion interface. In this part, you will add Azure support to an existing application.	1.Continue with the same project.


 

	2.Set your preferred platform-specific project as the startup project. Any of them will work.


 

	3.Run the application to see it work. See Figure 5-7.[image: A462945_1_En_5_Fig7_HTML.jpg]
Figure 5-7Running the starter app should look like this






 

	4.Expand the solution—it contains several projects, as listed in Table 5-1.Table 5-1. Solution Project Layout


	Project
	Description

	BookPollClientApp
	This is the core Xamarin.Forms view shared assembly. It contains the page definitions (one for the main page and one for a results page), the models, and the code that will interact with the service. Currently, it has a mocked-out implementation that does everything with hard-coded local data. You will be using the IPollQuestionService interface, which you will implement to connect to Azure Service.

	BookPollClientApp.Android
	The Xamarin.Android platform-specific (head) project

	BookPollClientApp.iOS
	The Xamarin.iOS platform-specific (head) project. You will require a Mac host to run this application.

	BookPollClientApp.UWP
	The Windows UWP platform-specific (head) project. You will require Visual Studio for Windows to run this project. It will be disabled on macOS.






 

	5.We need the Azure client libraries in our projects and to add NuGet references. This will allow us to connect to Azure and interact with the exposed table end points. Add the Microsoft.Azure.Mobile.Client NuGet package to all of the projects. Right-click the solution and select Manage NuGet Packages for Solution… . Click the browse tab and search on Microsoft.Azure.Mobile.Client. Check all the projects, as shown in Figure 5-8.[image: A462945_1_En_5_Fig8_HTML.jpg]
Figure 5-8Browse for Microsoft.Azure.Mobile.Client and install to all the projects






 

	6.If you see errors in the Error list after loading the mobile client, click Save All and close and reopen Visual Studio with the project.


 

	7.Next, we must initialize the Azure library. Both Android and iOS must initialize the Azure client library, by adding a line of code into the initialization of the app. This code must be done in the platform-specific projects, as the method isn’t available in the shared project. You only have to do this for Android and iOS—and only if you plan to run these platforms.


 

	8.For Android, open the MainActivity.cs file in the Xamarin.Android project. Because this is a Xamarin.Forms app, the main Activity only launches once per app-launch, and we can do our initialization here.


 

	9.Add a call to Microsoft.WindowsAzure.MobileServices.CurrentPlatform.Init(); in the OnCreate override. You can place it just before the Forms.Init call. The following highlighted code is what you must add:

                            protected override void OnCreate(Bundle bundle)
        {
            TabLayoutResource = Resource.Layout.Tabbar;
            ToolbarResource = Resource.Layout.Toolbar;

            base.OnCreate(bundle);
            Microsoft.WindowsAzure.MobileServices.CurrentPlatform.Init();

            global::Xamarin.Forms.Forms.Init(this, bundle);
            LoadApplication(new App());
        }



                  


 

	10.For iOS, open the AppDelegate.cs file in the Xamarin.iOS project.


 

	11.Add a call to Microsoft.WindowsAzure.MobileServices.CurrentPlatform.Init (); in the FinishedLaunching override. You can place it just before the Forms.Init call.

                            public override bool FinishedLaunching(UIApplication app, NSDictionary options)
                {
                        Microsoft.WindowsAzure.MobileServices.CurrentPlatform.Init();
                    global::Xamarin.Forms.Forms.Init();
                    LoadApplication(new App());

                    return base.FinishedLaunching(app, options);
                }



                  


 

	12.Let’s create a new service class to interact with Azure. The interface is defined to interact with our poll data service. Currently, it’s implemented with a mock class for local testing. Our goal is to eventually replace this with a complete implementation that talks to Azure (or some other online cloud provider). Open the IPollQuestionService.cs file in the Interfaces folder of the BookPollClientApp project. This is the interface we must implement.


 

	13.Let’s start by creating a new class that implements the interface. Add a new class named AzurePollService.cs in the Services folder.


 

	14.Make the class public, and have it implement IPollQuestionService. You can use the built-in IDE support to add each required method stub. We won’t actually be providing an implementation yet, but all the methods must be present. Just leave the throw new NotImplementedException(); in place for now. Add these using statements:

                    
                        using BookPollClientApp.Interfaces;
                      

                        using Microsoft.WindowsAzure.MobileServices;
                      


                  


 

	15.Make the class public, and as you type in the interface to inherit, you should see the Intellisense show the IPollQuestionService interface. See Figure 5-9.[image: A462945_1_En_5_Fig9_HTML.jpg]
Figure 5-9Select the Intellisense for IPollQuestionService






 

	16.Hover over the red squiggle on IPollQuestionService and select the Show potential fixes icon. Select Implement interface. See Figure 5-10.[image: A462945_1_En_5_Fig10_HTML.jpg]
Figure 5-10Select Implement interface






 

	17.To interact with Azure Service, you use a MobileServiceClient object. We’ll create one and place it into our new AzurePollService class. Add a new private field of type MobileServiceClient. Add a new private method named Initialize, create a mobile service client object, and assign it to your field. You will require the URL of the Azure service to pass into the constructor. We are working with a pre-built service from Chapter 4. The URL to the pre-built server from Chapter 4 is similar to 
                        http://bookpollapp.azurewebsites.net
                      .
Add this using statement to 
                      AzurePollService.cs
                      
                      
                     and the following code:

                    using Microsoft.WindowsAzure.MobileServices;

public class AzurePollService : IPollQuestionService
    {
        const string AzureUrl = @"http://bookpollapp.azurewebsites.net";
        MobileServiceClient client;
        void Initialize()
        {
            client = new MobileServiceClient(AzureUrl);
        }

        public Task AddOrUpdatePollResponseAsync(PollResponse response)
        {
            throw new NotImplementedException();
        }
...



                  


 

	18.Add a check into the Initialize method, to see if the MobileServiceClient has been created (non-null) and, if so, return. We want to be able to call this method multiple times but have the logic executed only once.


 

	19.Next, add a call to the Initialize method into each of your implementation methods. We will create it the first time we use the object (as opposed to when it is created).

                        public class AzurePollService : IPollQuestionService
    {
        const string AzureUrl = "http://bookpollapp.azurewebsites.net";
        MobileServiceClient client;
        void Initialize()
        {
            if (client != null)
                return;
            client = new MobileServiceClient(AzureUrl);
        }
        public Task AddOrUpdatePollResponseAsync(PollResponse response)
        {
            Initialize();
            throw new NotImplementedException();
        }
        public Task DeletePollResponseAsync(PollResponse response)
        {
            Initialize();
            throw new NotImplementedException();
        }

                        ...
                      


                  


 

	20.Now, let’s use our new Azure service and replace the service mock! Open the MainPage.xaml.cs file in the Portable project. It allocates an IPollQuestionService as a field in the class. Replace the MockPollQuestionService instance with a new AzurePollService instance.

                        public partial class MainPage : ContentPage
    {
        // TODO: replace implementation
        readonly IPollQuestionService service = new AzurePollService();


                  


 

	21.Run the application. It should now fail and display a message indicating that the called method is not implemented. However, we will have created our Azure connection and are now set up to start implementing data access methods! See Figure 5-11.[image: A462945_1_En_5_Fig11_HTML.jpg]
Figure 5-11Run, and an expected error will occur






 




Congrats! You have started the journey to add Azure services to your app. Let’s proceed to the next step and get the app to be functional again, by customizing the DTOs for the polling service.

Part 3: Customize the DTOs
              
              
             for the Polling Service

            Time Estimate
          
10 Minutes
What we must do is wire the data we created in Chapter 4, now in the cloud, to the app. The plumbing is done thru DTOs, as we saw in Chapter 4 when serving up the data. Here, we will be using the DTOs to consume the data. Also, the data coming across the wire may have slightly different names than we are using in our app. No problem. That’s what JSON attributes are for. Just specify the name of the field you are getting from the service in the attribute, and it will map it automatically for you. Phew! No major renaming in my app! In this part, you will customize the DTOs by adding Json and Table attributes.
There are two classes defined in the app that are used to hold the data that drives the user interface (UI):	PollQuestion: This class holds a single question that includes text and a set of answers delimited by a “|”.

	PollResponse: This class is used to represent the response to a poll question. It includes a property for the responder’s name, the question ID being answered, and the index of the answer chosen.




The server end points we will be interacting with have data similar to the preceding data structures; however, when the developers created the service, they deviated slightly from the specification (or maybe we deviated from the specification when creating the client!).
The two classes will require Json.NET attributes, to set the name of the table. Make sure the properties conform to the preceding data structures.
We have to modify the DTO
              
              
             to match the JSON response. If we tried to use the current data structures as DTOs, they would not map much of the API, and, in fact, would actually hit the wrong end point, for example, PollQuestion instead of questions. We could fix this by renaming the class and its properties, but that’s undesirable, because it would ripple throughout the application. Instead, let’s fix this problem by applying Json.NET attributes to our DTO, to change the serialization format.	1.Open the PollQuestion.cs source file in the Models folder.
Note that the property names don’t match our JSON-expected shape, and the name of the class is being used as the end point name, which doesn’t match.


 

	2.Add a [Newtonsoft.Json.JsonObject(Title="questions")] attribute to the class, to fix the end point name. Add the following using statement and code:

                    
                          using Newtonsoft.Json;
                        
namespace BookPollClientApp.Models
{
    [JsonObject(Title = "questions")]
    public class PollQuestion
    {
        public string Id { get; set; }

        public string Text { get; set; }
        public string Answers { get; set; }

        public override string ToString()
        {
            return Text;
        }
    }
}



                  


 

	3.Do the same fix for the PollResponse object
                      
                      
                    . Recall that the JSON shape	Is exposed on an end point named "responses".

	Has the fields "questionId", "name", and "answer".






 

	4.We will want to use the createdAt property a bit later, so add a new property to provide access to the field.

                    
                          using Newtonsoft.Json;
                        

                          using Microsoft.WindowsAzure.MobileServices;
                        

                          using System;
                        

namespace BookPollClientApp.Models
{
    [JsonObject(Title = "responses")]
    public class PollResponse
    {
        public string Id { get; set; }
        [JsonProperty("questionId")]
        public string PollQuestionId { get; set; }
        public string Name { get; set; }
        [JsonProperty("answer")]
        public int ResponseIndex { get; set; }
        [UpdatedAt]
        public DateTimeOffset UpdatedAt { get; set; }

    }
}



                  


 




Looks like our data structures
              
              
             are now intact. But how about the logic methods to work with our data?

Part 4: Fill In the Logic to Query and Update Our Poll Records

            Time Estimate
          
10 Minutes
Data is useless unless we can get at it and pull it into the app. We may want to have methods to pull back all the questions. Perhaps we want to pull back a specific question or perform an update or insert in a record set. In this part, you will provide the logic for database queries. Basically, we want to be able to perform create, read, update, and delete (CRUD) operations, using lists and/or individual records.
Now let’s add support to query and update our created tables in the Azure service we created.	Implement the GetQuestionsAsync method, which retrieves all the questions from the questions table.

	Implement the GetResponseForPollAsync method, which retrieves a single response record.

	Implement the GetResponsesForPollAsync method, which retrieves all response records.

	Implement the AddOrUpdatePollResponseAsync method, to add or update the passed record, based on whether it exists in the database.

	Finally, implement the DeletePollResponseAsync method, to remove an existing poll response.



	1.Let’s create a table accessor for the questions table. We have to retrieve an IMobileServiceTable implementation for the questions. Luckily, we already have a DTO defined in the Models folder of our data project, which we just updated to support the proper schema.


 

	2.Open AzurePollService.cs. In the Initialize method of your service, make a call to the mobile service client GetTable method using PollQuestion as the DTO. This will return IMobileServiceTable<PollQuestion>, which you should store in a class field (the chapter names this field "questionsTable").

                        public class AzurePollService : IPollQuestionService
    {
        const string AzureUrl = @"http://bookpollapp.azurewebsites.net";
        MobileServiceClient client;
        IMobileServiceTable<PollResponse> responseTable;
        IMobileServiceTable<PollQuestion> questionsTable;
        void Initialize()
        {
            if (client != null)
                return;
            client = new MobileServiceClient(AzureUrl);
            questionsTable = client.GetTable<PollQuestion>();
            responseTable = client.GetTable<PollResponse>();
        }


                  


 

	3.Next, to read all the questions, use the table interface and implement the GetQuestionsAsync method for your service. This just returns Task<IEnumerable<PollQuestion>>, which matches nicely with one of the retrieval methods discussed in the class.

                            public Task<IEnumerable<PollQuestion>> GetQuestionsAsync()
        {
            Initialize();
            return questionsTable.ReadAsync();
        }


                  


 

	4.Run the application and verify that questions show up from Azure. (Do not try to type a name in yet or you will get an error - we will fix this) One method down! See Figure 5-12.[image: A462945_1_En_5_Fig12_HTML.jpg]
Figure 5-12The questions have been populated and connected to Azure






 

	5.Next, let’s work with the responses table. The steps here are pretty much identical to those we performed with questions. Use the table interface to retrieve the top 100 responses, to implement the GetResponsesForPollAsync method for your service. Order the data by the CreatedAt property in descending order. The method we are modifying here for GetResponsesForPollAsync only has one parameter, questionId (not to be confused with the method called GetResponseForPollAsync, which has two parameters).	Order the data by the CreatedAt property in descending order.

	Restrict the query to 100 records with the Take method.

	You will need to add a ToEnumerableAsync method to the call.





                            public async Task<IEnumerable<PollResponse>> GetResponsesForPollAsync(string questionId)
        {
            Initialize();
            return await responseTable
              .OrderByDescending(r => r.UpdatedAt)
              .Take(100).ToEnumerableAsync();
        }


                  


 

	6.Next, implement the GetResponseForPollAsync method, by adding a Where clause to the table. Implement the following code to return the first PollResponse result from the Enumerable collection that matches the questionId and the name parameters. Also, you will have to add a using statement for System.Linq.
                      
                      
                    

                    
                          using System.Linq;
                        

        public async Task<PollResponse> GetResponseForPollAsync(string questionId, string name)
        {
            Initialize();
            return (await responseTable.Where(r => r.PollQuestionId == questionId && r.Name == name)
        .ToEnumerableAsync()).FirstOrDefault();
}



                  


 

	7.Implement the DeletePollResponseAsync method, using the table DeleteAsync method. This is a straight call. You will have to use async and await in this method.

                            public async Task DeletePollResponseAsync(PollResponse response)
        {
         Initialize();
         await responseTable.DeleteAsync(response);
        }


                  


 

	8.Finally, implement the AddOrUpdatePollResponseAsync method. You will either have to call InsertAsync or UpdateAsync, based on whether the request is in the database. You can tell if the value already exists in the database by looking at the Id property. If it’s null or empty, it’s a new response.

                            public Task AddOrUpdatePollResponseAsync(PollResponse response)
        {
            Initialize();
            if (string.IsNullOrEmpty(response.Id))
            {
                return responseTable.InsertAsync(response);
            }
            return responseTable.UpdateAsync(response);
        }


                  


 

	9.Run the app again. We now have a complete implementation, and it should work exactly the way it did with your local mocked service, except now, the data is persisted. If you run this on different devices, you’ll see the same data shared across them, because it’s stored in the cloud! Click the menu to see your responses or delete them. See Figures 5-13 and 5-14. We have made quite a few changes to the current project and the completed project through Part 4 of Chapter 5 is located in this book’s assets folder, in case you have to double-check your work.
Note The source code and assets for this book can be downloaded from 
                        https://github.com/Apress/azure-and-xamarin-forms
                      

                    [image: A462945_1_En_5_Fig13_HTML.jpg]
Figure 5-13Select the menu choice for Show Results, after clicking on an answer and entering your name




                    [image: A462945_1_En_5_Fig14_HTML.jpg]
Figure 5-14See the list of poll answers and enter more




                  


 




Wow! We now have a functioning app that is using cloud-based data. Congrats! You may want to save this project, so that you can come back to it, if needed, when working on this chapter’s next part, on adding offline caching to the app. You are at a good checkpoint.

Part 5: Add Support to Our App for Offline Data Caching

            Time Estimate
          
15 Minutes
Many apps today require an offline strategy. For example, say you have an app that works in the field for an electric company, and you need to have it work all the time, even in rural areas where Internet and cellular connectivity is poor. Well, this is a perfect reason to store the updates and retrieve copies of the data locally. Once connectivity is restored, you can update the cloud data. I always thought this was a tough nut to crack, before I learned Azure, but you will be amazed at how simple this is, using SQLite for local storage and Azure services for synchronization. In this part, you will add support for offline caching, using SQLite.	Add the Microsoft.Azure.Mobile.Client.SQLiteStore NuGet package to all the projects.

	Add the required SQLite PCL initialization code into the iOS head/platform project.

	Create a new MobileServiceSQLiteStore to hold our local data.

	Define our two tables in the SQLite store.

	Initialize MobileServiceClient.SyncContext with the SQLite store.

	Change the table definitions to use IMobileServiceSyncTable.

	To add support offline caching, we must add a reference to another NuGet package and call an initialize method for our iOS application, as follows:



	1.Add a NuGet reference to the Microsoft.Azure.Mobile.Client.SQLiteStore package to each of the platform-specific (head) projects and to your PCL. See Figure 5-15.[image: A462945_1_En_5_Fig15_HTML.jpg]
Figure 5-15Add the NuGet package for Microsoft.Azure.Mobile.Client.SQLiteStore to all projects.






 

	2.Next, in the iOS platform-specific project, open AppDelegate.cs and add a call to SQLitePCL.CurrentPlatform.Init ();, to initialize the SQLite-managed library. This should happen as part of your application initialization, just as when initializing the Azure client library. This is only required for iOS. You may have to add another NuGet package SQLitePCL by Microsoft Open Technologies. See Figure 5-16.[image: A462945_1_En_5_Fig16_HTML.jpg]
Figure 5-16Add NuGet package for SQLitePCL to the iOS project





                            public override bool FinishedLaunching(UIApplication app, NSDictionary options)
        {
            Microsoft.WindowsAzure.MobileServices.CurrentPlatform.Init();
            SQLitePCL.CurrentPlatform.Init();
            global::Xamarin.Forms.Forms.Init();
            LoadApplication(new App());
            return base.FinishedLaunching(app, options);
        }


                  


 

	3.Next, we have to initialize our local database, so the Azure client can work with a local data source, instead of the remote database.


 

	4.Open your AzurePollService.cs service you have been working on.


 

	5.In the Initialize method, create a new MobileServiceSQLiteStore and store it in a local field in the method.


 

	6.Next, call a DefineTable<T> method on the database store for our two DTOs.

                    
                          using Microsoft.WindowsAzure.MobileServices.SQLiteStore;
                        


                          . . .
                        
        void Initialize()
        {
            if (client != null)
                return;
            var store = new MobileServiceSQLiteStore("Poll.db");
            store.DefineTable<PollQuestion>();
            store.DefineTable<PollResponse>();

            client = new MobileServiceClient(AzureUrl);
            questionsTable = client.GetTable<PollQuestion>();
            responseTable = client.GetTable<PollResponse>();
 }



                  


 

	7.The location for poll.db will be in the appropriate app storage area for the platform. For example, in Windows, you will see it at the following location, after we run the app: C:\Users\{user}\AppData\Local\Packages\{long guid}\LocalState.


 

	8.Uninstalling the app in any platform will also uninstall the local database, as it is part of the app deployment.


 

	9.When using SQLite, we must use all data-related methods as Async methods, or your app might crash. Next, call the InitializeAsync method on the SyncContext property of your 
                      MobileServiceClient
                      
                      
                      
                    .	Pass the created store as the first parameter.

	Pass a new instance of a MobileServiceSyncHandler object as the second parameter. This class is what executes the async calls to synchronize the database. We are using the default implementation.






 

	10.Note that this method is asynchronous and returns a Task. To make this easier to work with, you can modify the method to be async and return a Task, so errors propagate out.


 

	11.Rename the method to InitializeAsync, so it is clear that this method is asynchronous. You can use the Rename refactoring, to ensure this change goes through the class. Use this using statement and the code below.

                    
                          using Microsoft.WindowsAzure.MobileServices.Sync;
                        

        async Task InitializeAsync()
        {
            if (client != null)
                return;
            var store = new MobileServiceSQLiteStore("Poll.db");
            store.DefineTable<PollQuestion>();
            store.DefineTable<PollResponse>();

            client = new MobileServiceClient(AzureUrl);

            await client.SyncContext.InitializeAsync(store, new MobileServiceSyncHandler());
. . .
}



                  


 

	12.That last change ripples throughout our class, because we call 
                      InitializeAsync
                      
                      
                      
                     from every method. Fix all the methods, using the await keyword on each call to InitializeAsync. You can use the following code as a guide, to apply the keywords into the correct place, if you need some help:

                            public async Task AddOrUpdatePollResponseAsync(PollResponse response)
        {
           await InitializeAsync();
            if (string.IsNullOrEmpty(response.Id))
            {
                await responseTable.InsertAsync(response);
            }
            await responseTable.UpdateAsync(response);
        }

        public async Task<IEnumerable<PollQuestion>> GetQuestionsAsync()
        {
            await InitializeAsync();
            return await questionsTable.ReadAsync();
        }
        public async Task<PollResponse> GetResponseForPollAsync(string questionId, string name)
        {
                            
                            
                            
                          
            await InitializeAsync();
            return (await responseTable.Where(r => r.PollQuestionId == questionId && r.Name == name)
        .ToEnumerableAsync()).FirstOrDefault();
        }
        public async Task<IEnumerable<PollResponse>> GetResponsesForPollAsync(string questionId)
        {
            await InitializeAsync();
            return await responseTable
              .OrderByDescending(r => r.UpdatedAt)
              .Take(100).ToEnumerableAsync();
        }
        public async Task DeletePollResponseAsync(PollResponse response)
        {
            await InitializeAsync();
            await responseTable.DeleteAsync(response);
        }



                  


 

	13.The final step in switching to our local cache is to use the IMobileServiceSyncTable interface instead of our normal IMobileServiceTable.


 

	14.Change the two fields holding the questions and responses to be IMobileServiceSyncTable.


 

	15.Change the call to 
                      GetTable
                      
                      
                      
                     on the MobileServiceClient> to GetSyncTable.

                                    const string AzureUrl = "http://bookpollapp.azurewebsites.net";
        MobileServiceClient client;
        IMobileServiceSyncTable<PollQuestion> questionsTable;
        IMobileServiceSyncTable<PollResponse> responseTable;

        async Task InitializeAsync()
        {
            if (client != null)
                return;
            var store = new MobileServiceSQLiteStore("Poll.db");
            store.DefineTable<PollQuestion>();
            store.DefineTable<PollResponse>();

            client = new MobileServiceClient(AzureUrl);

            await client.SyncContext.InitializeAsync(store, new MobileServiceSyncHandler());
            questionsTable = client.GetSyncTable<PollQuestion>();
            responseTable = client.GetSyncTable<PollResponse>();

        }



                  


 

	16.Run the application to see the results. If you get an error such as “The specified path, file name or both,” close the project, shorten the folder names, reopen, rebuild, and run the application again. You can also simply copy the entire project closer to the root of your drive, as another alternative.


 

	17.We are now using our local cached data—except we have no data! So, the screen will come up without data. The next step is to learn how to synchronize our data to the remote database.


 




I can see light at the end of the tunnel. Can you? We are building things to a crescendo, to the most exciting part in this chapter: synchronization. It will take your app to a professional level.

Part 6: Synchronizing to the Remote Database

            Time Estimate
          
10 Minutes
Not only will you add and learn the code that does the magic on synchronization, you will also learn to use some tools to see what is going across the wire. When I presented this at a recent Azure Developer Event, the crowd went wild! Really. In this part, you will test offline use and synchronization.	Use Edge, Firefox, or Chrome to query the data. (Internet Explorer will not display but makes available the results via a downloaded file.)

	You can also use Postman to query the data.

	Push any changes to the remote database when the app is launched.

	Pull down the latest questions table when the app is launched.

	Synchronize changes to the responses table each time we change the question or the name.



	1.Because you’ll now be working offline, it’s helpful to be able to look at what’s currently on the server. You can do this by hitting the responses table directly with a REST client, such as Postman or Edge, Chrome or Firefox. The end point you want to GET is 
                        https://bookpollapp.azurewebsites.net/tables/responses
                      , and use the header for ZUMO-API-VERSION with the value 2.0.0.


 

	2.Let’s use Firefox, as it formats the data that is displayed. As the URL, type 
                        https://bookpollapp.azurewebsites.net/tables/responses?ZUMO-API-VERSION=2.0.0
                      . See Figure 5-17.[image: A462945_1_En_5_Fig17_HTML.jpg]
Figure 5-17Firefox display of table responses






 

	3.Let’s start by synchronizing the questions table. We’ll do this as part of our initialization logic in our service code. Locate the InitializeAsync method and use the MobileServiceClient.SyncContext to push changes to the remote database after we initialize our sync tables. After you’ve pushed changes that may have been made while offline, go ahead and pull all questions down. Because these don’t change frequently, we’ll just pull them down once, as part of our initialization code. Because this is part of our initialization code, go ahead and pass in a query name (such as "allQuestions"), so we turn on incremental sync. You can use a standard full query. Make sure to catch exceptions. For now, just dump the exception to the debug console, using 
                      Debug.WriteLine
                      
                      
                      
                    . Run the app and verify that you get questions in the UI now. Use the following using statement and code:

                    
                          using System.Diagnostics;
                        

        async Task InitializeAsync()
        {
            if (client != null)
                return;
            var store = new MobileServiceSQLiteStore("Poll.db");
            store.DefineTable<PollQuestion>();
            store.DefineTable<PollResponse>();

            client = new MobileServiceClient(AzureUrl);

            await client.SyncContext.InitializeAsync(store, new MobileServiceSyncHandler());
            questionsTable = client.GetSyncTable<PollQuestion>();
            responseTable = client.GetSyncTable<PollResponse>()
                            
                            
                            
                          ;
            try
            {
                await client.SyncContext.PushAsync();
                await questionsTable.PullAsync(
                    "allQuestions", questionsTable.CreateQuery());
            }
            catch (Exception ex)
            {
                Debug.WriteLine("Got exception: {0}", ex.Message);
            }
  }



                  


 

	4.Next, we must write a method to synchronize our response table. Because this table will be changed by our app (and on the server), we will have to synchronize it more often than the questions. Because the app always works with responses only for the current question, we’ll use a custom query that only synchronizes for a specific question. Add a new method, 
                      SynchronizeResponsesAsync
                      
                      
                      
                    , that returns a Task and takes a string that is the questionId we want to retrieve responses for. Use the PullAsync method to retrieve only the responses for the passed questionId. We can turn on incremental sync by supplying a query name. However, it must be unique for each query, meaning it has to take into account the questionId. The easiest way to do that is to generate a unique string by appending the questionId itself. As with the previous code, make sure to catch exceptions. Just output them to the debug console.

                            async Task SynchronizeResponsesAsync(string questionId)
        {
            try
            {
                await responseTable.PullAsync("syncResponses" + questionId,
                                   responseTable.Where(
                                  r => r.PollQuestionId == questionId));
            }
            catch (Exception ex)
            {
                // TODO: handle error
                Debug.WriteLine("Got exception: {0}", ex.Message);
            }
        }


                  


 

	5.We will want to perform the response synchronization each time we change a record, so add a call to our new SynchronizeResponsesAsync method into your AddOrUpdatePollResponseAsync and DeletePollResponseAsync methods after you make the change.

                            public async Task AddOrUpdatePollResponseAsync(PollResponse response)
        {
            await InitializeAsync();
            if (string.IsNullOrEmpty(response.Id))
            {
                await responseTable.InsertAsync(response);
            }
            await responseTable.UpdateAsync(response);
            await SynchronizeResponsesAsync(response.PollQuestionId);
        }

        public async Task DeletePollResponseAsync(PollResponse response)
        {
            await InitializeAsync();
            await responseTable.DeleteAsync(response);
            await SynchronizeResponsesAsync(response.PollQuestionId);
 }



                  


 

	6.We also want to synchronize to the response table when we change the current question or the name. In both cases, this will call our GetResponseForPollAsync method. However, we don’t want to refresh against the table every single time because this is called quite often. Instead, let’s only refresh if the passed questionId parameter changes.	Create a private field in the class to hold the last known questionId we refreshed our responses for.

	Check the field against the passed questionId parameter. If it’s different, then synchronize against the responses table using our method and set the last questionId field. Run the application, try adding and deleting a few records, and compare it to the online version through the REST client.

                                  string lastQuestionId;
        public async Task<PollResponse> GetResponseForPollAsync(string questionId, string name)
        {
            await InitializeAsync();
            if (lastQuestionId != questionId)
            {
                // Get the latest responses for this
                // question.
                await SynchronizeResponsesAsync(questionId);
                lastQuestionId = questionId;
            }

            return (await responseTable.Where(r => r.PollQuestionId == questionId && r.Name == name)
        .ToEnumerableAsync()).FirstOrDefault();

        }



                        






 

	7.Run the app once, to cache the questions and responses.


 

	8.Next, let’s force the app offline and see how it responds. Prior to our changes, it would have simply failed. We have several ways we can test no network. If you are on a physical device, you can switch to Airplane mode. On a simulator, we can simply change the AzureUrl value to something we cannot resolve.


 

	9.Change the AzureUrl constant string to be invalid. For example, change the ".net" suffix to ".zzz" (kind of like it’s sawing wood!).


 

	10.Run the application and make some changes offline. See Figure 5-18.[image: A462945_1_En_5_Fig18_HTML.jpg]
Figure 5-18Enter an offline user and select a book






 

	11.Shut down the app, reset the URL back, and run it again. When it launches, verify that your changes are still in the app, by looking at all responses. They should immediately synchronize back to the server. See Figure 5-19.[image: A462945_1_En_5_Fig19_HTML.jpg]
Figure 5-19Your offline entry should immediately synchronize back to the server. Cool, huh? It’s just that easy to sync.






 





Summary
In this chapter, you added support to an existing Xamarin.Forms application to access an Azure mobile service. You finished the Xamarin client application and implemented a complete client to access the Azure Poll service and the main logic for the Xamarin client application. You added full support for locally caching data, using the built-in support. Finally, you completed your offline caching, by synchronizing your local database with the remote database on Azure.
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1. Installing Visual Studio 2017

Russell Fustino1 
(1)New Port Richey, Florida, USA

 


In this chapter, you will learn how to install Visual Studio 2017, which will be used to complete the examples in this book.
Note
The source code and assets for this book can be downloaded from 
                https://github.com/Apress/azure-and-xamarin-forms
              

Installing Visual Studio 2017 and Tools on Windows
This chapter covers how to install the required products to complete all the examples in this book.	Windows 10 Pro or higher is required to run the emulators and cross platform development for iOS, Android, and Universal Windows Platform (UWP).

	Download and install Visual Studio Community 2017 or later versions, available at 
                      www.visualstudio.com/thank-you-downloading-visual-studio/?sku=Community
                    .

	Select and install the UWP development workload, (Figure 1-1) under the Windows section, and Mobile development with .NET.

	Select the .NET (cross platform development using Xamarin) option, under the Mobile & Gaming section (Figure 1-2) on the Visual Studio (VS) 2017 Installer.



[image: A462945_1_En_1_Fig1_HTML.jpg]
Figure 1-1Select Universal Windows Platform development



[image: A462945_1_En_1_Fig2_HTML.jpg]
Figure 1-2Select Mobile development with .NET




Install ASP.NET and web development ➤ Azure development under the Web & Cloud section (Figure 1-3).[image: A462945_1_En_1_Fig3_HTML.jpg]
Figure 1-3Select ASP.NET and web development ➤ Azure development




Install Data storage and processing, under the same section (Figure 1-4).[image: A462945_1_En_1_Fig4_HTML.jpg]
Figure 1-4Select Data storage and processing




Under the Individual components tab, under the Emulators section, check off the following (Figure 1-5):	Google Android Emulator (global)

	Intel Hardware Accelerated Execution Manager (global)

	Visual Studio Emulator for Android

	All Windows 10 Mobile Emulator (Anniversary Edition AND Creators Update)




If you do not see Google Android Emulator listed, this means that you do not have Hyper-V enabled. See Chapter 2 for how to enable Hyper-V. In the meantime, start the install.[image: A462945_1_En_1_Fig5_HTML.jpg]
Figure 1-5Select Google Android Emulator (global), Intel Hardware Accelerated Execution Manager (global), Visual Studio Emulator for Android, and Windows 10 Mobile Emulator (Anniversary Edition and Creators Update)





Installing Visual Studio 2017 and Tools on the Mac
Optionally, install Visual Studio for the Mac. The purpose for a Mac installation would be to run, test, and deploy iOS and Android versions of your app in a Mac environment (UWP not supported). To build iOS apps on a PC, you must be wired to a Mac on the same network. Most of the examples in this book will use either the Android emulator or UWP local machine on a PC, so the Mac install is optional for the book. Instructions are available at 
                https://developer.xamarin.com/guides/ios/getting_started/installation/mac/
              .

Other Tools

            	Postman (
                      www.getpostman.com
                     and install)

	SQL Server Management Studio (
                      https://docs.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms
                    ). This tool will be used to verify our database contents.

	Firefox (
                      www.mozilla.org/firefox/new/
                    ). Firefox has a nicely formatted view when looking at JSON data coming back from a web service.




          

Summary
In this chapter, you learned how to install Visual Studio 2017, which will be used to complete the examples in this book, and some other tools, such as Postman, SQL Server Management Studio, and Firefox. Visual Studio for the Mac is an optional installation. In the next chapter, we will build a Xamarin Forms app.
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6. Delete Resources in Your Subscription

Russell Fustino1 
(1)New Port Richey, Florida, USA

 


In this short chapter, you will delete the resource groups in your subscription, for the resources you created in this book. This will delete all the artifacts created in Azure for this book.
Removing All Artifacts
When I was learning Azure, I was not deleting resources, even though I was really done with them. I also am a pack rat. These are bad things. The good thing to do, after you have read this book, is to delete the resources you created, or you will be racking up unnecessary charges. Soon, your free credit and/or your monthly credit will be used up! Using resource groups, as we have done in this book, makes this task very easy and quick.

            Time Estimate
          
5 Minutes	1.In the Azure Management portal, click Resource groups. See Figure 6-1.[image: A462945_1_En_6_Fig1_HTML.jpg]
Figure 6-1Select Resource groups from your portal dashboard






 

	2.Click the resource group created in Chapter 4. It should be similar to BookPollAppRG resource group. Then select the Delete resource group action. See Figure 6-2.[image: A462945_1_En_6_Fig2_HTML.jpg]
Figure 6-2Click Delete resource group






 

	3.If you have not already deleted the resources from Chapter 3, do so now as well. Delete the resources created in Chapter 3 by clicking on Resource groups and then pressing the Delete button for each of them. They should be called something similar to demorg, MYWebsiteRG, rgfromps, and SQL2018RG.


 

	4.Click the Delete resource group button to delete the resource group. When prompted, type in the name of the resource group, to confirm. See Figure 6-3.[image: A462945_1_En_6_Fig3_HTML.jpg]
Figure 6-3Click Delete resource group for each resource group created in this book






 





Summary
In this chapter, you have removed the related resources that were created in previous chapters.

Book Summary
In this book, you learned several important applications and concepts with which to create a working Xamarin Forms app and use Azure, including the following:
Xamarin Forms:	Navigation

	Layout controls, such as StackLayout and GridLayout

	Device-dependent logic to adapt to phones and tablets

	File input and output

	Embedded resources by using images

	ListView template page and template customization

	A working Xamarin Forms app and an understanding of the solution structure




Azure:	Azure portal, resource usage, and billing data

	High-level architecture from end to end, by creating a Virtual Machine, SQL database, ASP.NET web site, and a mobile app

	Deployment from GitHub




Azure and Xamarin Forms:	Using the Azure Mobile Apps Quickstart template to create a database and create a service app with a Table API and a new sample Xamarin Forms app

	Consuming that service in the client application, by taking an existing app and modifying it to use Azure client services

	Creating offline storage with SQLite and synchronization with an online SQL database

	Using tools to verify database table data.




Note
The source code and assets for this book can be downloaded from 
                  https://github.com/Apress/azure-and-xamarin-forms
                



