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Abstract: In the present day, with the increasing popularity of the android operating system, applications being built on the
Android SDK draw much attention. However, some applications built on android tend to have a cumbersome interface causing
inconveniences to users. This can be reduced by eliminating the redundancies during the build of these applications. List view is
commonly used in android applications to arrange a list of scrollable items in a sequential order. This consumes a considerable
amount of memory and CPU utilization resulting in the degradation of the applications. One proposed solution to this can be the
introduction of the RecyclerView. The RecyclerView traditionally replaces the GridView and the ListView which were previously
used in android applications. This improvement is achieved by recycling the views which are out of the visibility of the user
inturn enhancing both the ListView as well as the GridView. Networking in android was previously a nightmare for developers
where they had to retrieve and analyze their own data. Data transfer is performed in Android applications using a Web REST
API. Development speed can be enhanced by efficient data analysis by utilizing a library from the entire range of REST client
libraries. REST (Representational State Transfer) has become the most commonly used way for creating, publishing, and
consuming Web services, exploiting JavaScript Object Notation (JSON) as a data exchange format. The most used libraries for
accessing the REST Web APIs today are Android Volley and Retrofit.  An android device is hindered by limited power, memory
and resources. Several architectures such as MVC(Model-View-Controller), MVP(Model-view-Presenter) and MVVM(Model-
View-Viewmodel) are commonly used in the development of android applications. In order to develop applications with efficient
CPU utilization, reduced memory usage and a lowered execution time, the most suitable of these architectures is to be utilized.
Keywords: Android, RecyclerView, Android Volley, Retrofit, MVVM, MVP, ListView

I. INTRODUCTION
The emergence of smartphones have changed the way we lead our lives, as such mobile applications have become an integral part of
our day to day life, and any hindrance caused by them is needed to be minimized so that we can have a more pleasurable experience.
Lowering the prices of mobile devices with higher memory size and longer battery life has resulted in a surge in the usage of mobile
phones and its applications. With the emergence of the android operating system developed by google, it has been one of the most
prominent operating systems in mabile phones. With the large number of users using this operating system, it is necessary to keep
the applications running on our devices powered by the android operating system efficiently with minimal overheads. Improving the
user’s experience and bringing in smooth running is needed so that more users can be drawn to and fewer users are drawn away
from this operating system.
Certain applications are to be loaded from the server hence requires the need for an internet connection which becomes a major part
of the application. Thus the network usage and the performance of the applications must be such that they provide a 100%
performance with lesser usage of the internet. The introduction of RecyclerView with the advent of Android Lollipop has made
great leaps improving the performances of android devices by great folds.
The rapid advancements of mobile technology, the subsequent innovation in their services and the ease and comfort with which the
users can use the applications built on them have had a major impact on the e-commerce sector where the users need to merely open
the app, select their required items, add them to their cart and checkout to the payment section. Shopping has been brought to the
fingertips of users with e-commerce coming to the mobile front. Any web application is expected to have a counterpart version in
the mobile. Inorder to avoid the redundancies between the web application and the maobile application, developers can save
development time by creating a storage layer once, such as an API, with a centralized data storage and reuse it with multiple
application versions.
There are libraries that support launching and running concurrent programs in the background in separate threads, network caching,
and other features that significantly clean up network code. Android Volley and Retrofit are two such libraries. Android Volley was
developed by Google while Retrofit was developed by Square.
Architecture plays an important role in developing android applications.
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Although MVC is the most widely used architecture because of its ease in implementation, it has several disadvantages such as high
level of coupling of the Controller and the View. The evaluation of the performance of an application is needed to measure the rate
of data loading and the application’s connectivity to various operations, a few factors that can be attributed to this measurement are
CPU utilization, execution speed and memory usage. The Snapdragon Profiler can be used to measure the real-time usage of the
CPU and the Android Profiler can be used to measure the execution speed.

Il. RELATED WORK
Parse database as a cloud database for developing Web and mobile applications and the services provided by them such as data
integration, parse analytics to maintain the app data and handling of push notifications has been discussed in [1]. Presence of
different components in the android framework has been a key finding of [3]. Three varieties of mobile applications such as native,
web and hybrid have been elaborated in [2]. These can also be broadly classified as platform specific applications which utilize all
the features of a particular device. Layered approach for developing android applications has been described in [4] which can be
used for the development of web applications as well. Security measures with respect to android applications have also been
discussed in this.
The life cycle of mobile applications and the reasons leading the users to uninstall applications from their mobile devices has been
presented in [8]. [9] Predicts of data consumption behavioral patterns in mobile applications using data clusters.This done by using
Wi-Fi local area network service provider logs to characterize the behavior in mobile applications. A report has been published by
the OCAD University in [10] with innovation in service rendered to mobile applications. This report establishes a connection with
companies and their growing dependency on mobile applications to increase their revenue. For this purpose they need to acquire
real time data from the apps in order to make more sound decisions. [11], [12] & [13] discusses networking libraries used such as
Android Volley and Retrofit.
In [18] 2443 commits were made on android applications of which 180 had 547 performance issues which were mostly attributed
with GUI, networking, memory management and image loading. The findings of [15] suggests that although MVC is the most
widely used architecture because of its ease in implementation, it has several disadvantages such as having a high level of coupling
between the Controller and View. It also suggests that the increase in the data volume an application processes, the greater its effect
is on the performance. Real-time CPU usage is done using the Snapdragon Profiler in [16] while execution speed is measured using
Android Profiler in [17].

I11.  ARCHITECTURE

ListView contains an adapter which acts as a bridge between the data source and the user interface. The user interface pulls and
retrieves the data from the data source which is either a Cursor or an ArrayList.

DataSource é——— Adapter é———>  Adapter View

0 Cursor W List View
0 ArayList i Srid View
A Spinner

Figure 01: List View Architecture

Recycler View on the other hand is connected to a Layout Manager which tells the Recycler View how the layouts are to be formed
for the different views. It is also connected to the adapter with the View Holder which sends the views to the Recycle View. The
adapter provides new data to the Recycler View as and when needed which it retrieves from the data source where it binds the data
to the views.
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Figure 02: Recycler View Architecture

In Android Volley, network requests are queued and are sent to the cache dispatcher where each request is dequeued. Upon cache
hit, the network request is read from the cache and parsed. Upon cache miss, the network dispatcher dequeues the request and
network call takes place where HTTP transaction takes place followed by parse response and cache writing. The results from both
parses are delivered to the main thread.

Parsed response

Volley Architecture delivered to
Request queue the main thread
CacheDispacher . Request read from
the cache and parsed

dequeued the Request |

Cache Miss
NetworkDispacher Netwerk | HTTP Transaction, A
dequeued the Request —» | parse response, Cache Thread
cache write Network Thread

Figure 03: Android Volley Architecture

Retrofit APIs requests for the methods and manipulates the URL before sending it across to the REST adapter which uses GSON
and other custom converters to handle the errors. They are then sent to generate HT TP responses which are requested from the web
Servers.
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Figure 04: Retrofit Architecture

The View layer is where the user’s touchpoint is. The operation performed by the user in the view layer is sent to the presentation
layer which fetches the data from the service layer. The service layer performs a callback with the new data and sends the data to
the presenter layer which updates the model layer and simultaneously updates the view of the user. This can be visualized in the
figure below.
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Figure 05: MVP Architecture

In the MVVM architecture, the View layer sends the Ul events from the user’s touch point to the View Model which is then
changed in the Model layer and the model changed events are sent back to the View Model which sends it to the user’s touch point,
i.e, the View layer as Property Changed events. The View Model sends the update to the Model which reads into the View Model
which sends the View Model data to the View.
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Figure 06: MVVVM Architecture

V. COMPARISON
View Holder pattern was never mandatory in ListView but it is mandatory in the Recycler View which helps speed up the rendering
of the view. The view available in the List View is only vertical whereas in the Recycler View, the Linear Layout Manager supports
both the vertical and horizontal views, the Staggered Layout Manager and the Grid Layout Manager helps render staggered and grid
views as well. All this can be rendered dynamically in the Recycler View. The Recycler View brings a new dimension to the
animation making it easy and intuitive. Intercepting items on the List View was comparatively simpler with Adapter View. On Item
Click Listener which has become more complex in the Recycler View with the introduction of Recycler View. On Item Touch
Listener.
Developed by Square, Retrofit is a clean, simple, lightweight library which acts as a REST client for developing powerful android
applications which has a communication channel with remote databases. Retrofit can perform automatic JSON scans through
synchronous and asynchronous queries.
Developed by Google, Android Volley is a HTTP library used to make networking operations in android applications quicker and
easier. Asynchronous, synchronous, multiple requests can be performed on images, strings and JSONs. The requests are made in
order of priority of caching. VVolley provides caching, disk transparency, fetching web responses, etc.
Both Android Volley and Retrofit allow easy synchronous and asynchronous network calls with minimal code. For handling API
request calls, Retrofit treats them as java method calls and specifies the request and response parameters as java classes. Volley on
the other hand requires an extra bit of code for the parsing of the API. Volley has a special request to fetch the images from a
network known as Image Request which catches the response as a bitmap. Retrofit, unlike Volley, combines Ok Http Client for
loading the images.
Volley relies on common features such as request priority, bitmap caching, request caching, etc. Retrofit, however, has an intuitive
API with serialization and request threading. Caching mechanism is more flexible and elaborate for Volley which supports
prioritization unlike Retrofit. Volley uses caching to check for appropriate responses in order to return the parsed otherwise a
network hit occurs.
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Presenter layer is absent in MVVM, hence unlike MVP, observables are required for the user interface. Any change made to the
view will affect the user interface and the presenter for MVP, in MVVVM however, all the layers work independently which is useful
for unit testing. MVP architecture is heavy with the vast amount of user interfaces. MVVVM uses a lesser number of user interfaces
making its architecture lighter. Separation of business logic and user interface supports integration testing in MVP while only unit
testing can be performed in MVVM.

Due to the complexity of the layering pattern in MVVM, compilation time is much more than that of MVP. New releases can be
handled better by MVVM than MVP due to the better maintenance ensuring capability provided by MVVM. Android applications
are not the most suitable with the MVP architecture due to the fragments that occur at each stage in the life cycle. MVVM
architecture however is extremely android suitaly made with updates in the software and the patches in the system helping the
software to be up to date.

V. CONCLUSION
Recycler View is much more powerful, flexible and a major enhancement over List View. The Recycler View, unlike the List View,
reuses allocated memory instead of allocating a new memory for each memory element in the view. The addition of the On Item
Click Listener method can further enhance the efficiency of the Recycler View.
Although Android Volley and Retrofit have similar performances providing a callback function with an interface having two
methods: success and failure. Android Volley specified the endpoint dynamically while calling the API returning a JSONArray/
JSON Object respectively. Retrofit on the other hand allows the user to set the endpoint of the URL when calling the API. When
performed with easy APl and complex APIs, Android Volley proved to be faster offering more features than Retrofit.
MVVM architecture has proven to show better performance than MVP with respect to the usage and execution speed. However,
MVP had better memory utilization. The improvement in CPU utilization and execution speed in MVVM has come at the cost of
higher memory utilization.
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