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Fly Tyer World is a publicly-available web application built by Keyhole
Labs that was made into a mobile application through this project. 

The application displays Youtube instructional videos of hobby fly-tying
—the creation of artificial fly lures for fly fishing anglers. These videos
show the processes used to create fly lures that target specific aquatic
life through an imitation of its natural food sources. 

The instructional fly tying videos are organized into virtual “fly boxes” by
both fish species and locations (using an interactive map), which allows
users quick, easy reference and access to the fly-tying videos they seek.

To learn more about the original Fly Tyer World web application, visit it’s
product page. The following case study focuses on the mobile application
and details the developmental process of creating it from the existing
web application.

Technical Snapshot

The Fly Tyer World mobile application was designed and built by the
Keyhole Software development team. It is a cross-platform application
and is available on both Google Play for Android and the Apple App Store
for iOS.

The front end was developed in C# and built using Xamarin.Forms Shell.
Xamarin.Forms Shell is an opinionated implementation of Xamarin.Forms
that helps to reduce some of the complexity involved with developing
mobile applications.  The interactive map feature was implemented using
Xamarin.Forms.Maps. 

Additionally, the application supports push notifications for user
awareness when new Fly Tyer activity is uploaded.
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PUSH NOTIFICATIONS USING AZURE NOTIFICATION HUBS

Application Development

Azure Notification Hubs provide an easy-to-use, scalable push notification
engine for sending notifications to any platform from any back-end. The
Fly Tyer application uses Azure Notification Hubs to send push
notification to iOS and Android with a single API call. 

What are push notifications and how do they work?
Push notifications are a form of app-to-user communication where
application publishers notify their users of certain information, usually in a
pop-up or dialog box shown on the screen. Push notifications are delivered
through platform-specific infrastructures called Platform Notification
Systems (PNS). The PNS offers basic push functionalities to deliver a
message to a device with a provided handle, but they have no common
interface. To send a notification to all customers across Android and iOS,
the developer must work separately with Apple Push Notification Service
(APNS) and Firebase Cloud Messaging (FCM).

Why use Azure Notification Hubs?
Azure Notification Hubs eliminates all complexities associated with
sending push notifications on your own from your application’s backend.
Its multi-platform, scaled-out push notification infrastructure reduces
push-related coding and simplifies the backend. With Notification Hubs,
devices are only responsible for registering their PNS handles with a hub,
and the backend sends messages to users or interest groups.
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Project Architectual Patterns

The Model-View-View-Model (MVVM) pattern helps to cleanly separate an
application’s business and presentation logics from its user interface (UI). It is
strongly recommended that Xamarin.Forms applications be implemented as
MVVM applications, and they have a number of features to support this. 

Maintaining a clean separation between application logic and the UI addresses
various developmental issues. It makes an application easier to test, maintain,
and evolve. It can also greatly improve code-reuse opportunities and allow
developers and UI designers to easily collaborate when developing their
respective parts of the application.

A Xamarin.Forms View is built using XAML. The XAML declaration is expected to
contain all formatting, layout, and other visual information that controls how and
when information is presented. Any code included in a View should generally
relate to initializing a page, activating or deactivating components based on state
(generally to adjust styling), and connecting to a corresponding ViewModel. 

A Model in Xamarin.Forms usually consists of a set of properties, possibly some
getters and setters, and/or more. The ViewModel is generally the body of the
application, and it handles passing updates between the View, Models, and other
components. It performs any data conversions that need to occur and passes data
on to other ViewModels or components.

In Fly Tyer World, one Model per View per ViewModel was used. These mostly
correspond to the individual tabs in the application. Additionally, the ViewModels
of the Flyboxes and Patterns tabs have further data in their Models that is used
to determine some of their specific presentation behavior.

MODEL-VIEW-VIEWMODEL (MVVM)
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The Publish-Subscribe pattern allows components to transmit and receive
events (messages) between components without dependencies on anything
besides the MessagingCenter itself. This simplifies design and makes it
easier to add functionality later. Xamarin.Forms has built-in support for the
Publish-Subscribe pattern with its MessagingCenter.

For Fly Tyer World, the MessagingCenter was used to handle navigation
events. Each entry in the menu or tab bar and each entry in the flybox list is
set up to transmit a type of message with information detailing the state
the message was sent from. Classes that are subscribed to these messages
then use the information passed on to set their own state. 

If appropriate, these messages may also trigger a navigation event to load
its own view. For example, on the Species list, a viewer might select a
particular flybox. The Species list ViewModel will transmit an
“OpenFlyboxView” message and attach a reference to itself without any
information about how a flybox might be displayed. The flybox class is
already subscribed to “OpenFlyboxView” messages, so when it receives
one, it knows to load itself with a specifically selected record and start a
Navigation event to open that record. It also knows if the user selects the
Back Navigation action, it should load the passed reference instead of, for
example, the World Map or Locations.
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App Store Deployment

One of the challenges of mobile application development is delivering the application
to the end user. For this particular project, that involved pushing Fly Tyer World to
both the Apple App Store and the Google Play Store. Each store uses a process that is
conceptually similar, but differs greatly in detail. 

For both application stores, before an application can be released, a developer
account needs to set up an application profile before they can upload a release. These
profiles include certain identifiers that need to be added to the program’s data to
associate the program with the application's store presence. 

For the Apple Application Store, each uploading developer also needs to set up their
uploading machine as an authorized source for the program. Once completed, the
developer can upload their program either from their development environment or
pull an archive file in from the application store’s portal. 

Both stores have a review period so that the program can be evaluated. Afterwards,
the application becomes available for testing and release.

Each store supports a testing infrastructure and assumes developers will want to pass
the application through a series of test cycles before releasing it publicly. Google Play
supports multiple test tracks of varying user availability along with a production track.
The Apple App Store has a separate testing platform called TestFlight where the user
manages the availability of individual versions. With this system, the developer
indicates whether the new upload should go into testing or directly into production.

After setting up each store profile and preparing Fly Tyer World for upload, an
internal testing group was established to review the application on a wide range of
devices, using each store's group testing features to manage access. Each developer
had their corresponding Mac set up to deploy iOS updates, and if available, some
developers focused on Android and shared code aspects. 

For both the Google Play Store and Apple App Store, releasing an update becomes a
matter of pushing an upload from the development environment, updating the testing
group, and flagging the upload for release if it's deemed ready.
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The Fly Tyer World mobile application was designed and built by the
Keyhole Software development team. The project consisted of taking an
existing web application and building an accompanying cross-platform (iOS
and Android) mobile application that boasted the same functionality.

The development process of building the application involved standard
Xamarin features and controls as well as several other custom developed
controls. 

The Fly Tyer World mobile application was deployed to both iOS and
Android stores and is now free to download.  To learn more about the Fly
Tyer World, visit it’s product page here.
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Conclusion

Want to know more about the Fly Tyer World web application? This blog,
released by Keyhole Software, "Go on the Fly," takes a deep dive into how
the server-side API was implemented using Go with a React user interface.

https://keyholelabs.com/flytyerworld/fly-tyer-world-mobile-application/
https://keyholesoftware.com/
https://keyholesoftware.com/2019/09/26/go-on-the-fly/

