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Abstract 
This master's thesis is aimed at the problems and issues which are encountered over the 

development of applicat ion for mobile devices. A n applicat ion for managing and listening 
of audio podcasts was chosen to be developed. This thesis w i l l guide the reader through 
general topics and issues of "User Experience" research, its usage and specification on mobile 
devices and actual design and the implementat ion of developed applicat ion. Results of this 
work can be used for the development of applications w i th respect to user centered design. 

Abstrakt 
Tato d ip lomová p r á c e je z a m ě ř e n á na p r o b l é m y vyskytu j íc í se př i t v o r b ě aplikace pro 

mobi ln í zař ízení . Jako vyví jená aplikace byla zvolena aplikace pro p rác i a poslech audio 
p o d c a s t ů . Tato p r á c e provede č t e n á ř e z á k l a d n í m i t é m a t a m i a p r o b l é m y "User Experience" 
v ý z k u m u , jeho využ i t í a specializace na mobi ln ích zař ízeních a s a m o t n ý m n á v r h e m a im­
p l e m e n t a c í vyví jené aplikace. Výsledek t é t o p ráce je m o ž n o využ í t pro vývoj mobi ln ích 
apl ikací s ohledem na "User centered design". 
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Chapter 1 

Introduction 

Smartphones and mobile devices became an inseparable part of modern lives. People use 
this new technology every day and maybe every hour. Almos t everybody bears w i t h them­
selves this terminal to the world of uncountable information. 

There are many applications easing the access and consumption of a specific content 
which user wants. One of the most significant factors determining whether an applicat ion 
is successful or not is an intuit ive way for users to access the content even without previous 
instructions or guidelines how to use it. 

This thesis aims at the development of a smartphone applicat ion for working wi th 
podcast feeds. B i g focus w i l l be put on user experience research and on cooperation wi th 
online service Audeliver . The applicat ion has official name Aud ioCas t and w i l l be developed 
pr imar i ly on A n d r o i d platform. 

The first chapter w i l l introduce the reader to the field of mobile devices and podcasts. 
Smartphone applications became indispensable part of almost every new service for cus­
tomer segment. The field expanded rapidly and many new technologies and methods for 
development were introduced. Then terms podcast and audio-books w i l l be explained. 
They are s t i l l not widely known by general public but they have their user base. A t the 
end of the chapter, the existing applicat ion for podcast l istening w i l l be analyzed. 

Chapter two w i l l focus on user experience. This term is relatively new and is firmly 
bui lding its place also i n the field of software development. Some of many definitions, 
processes, techniques and methods which are used i n U X to deliver the best user experience 
w i l l be introduced there. 

U X w i l l remain mentioned also i n the fourth chapter. The pract ical use of U X in design 
of developed applicat ion w i l l be described there. Together w i th the visual design, the 
structure and logic of the appl icat ion w i l l be discussed. 

The fifth chapter describes the implementat ion itself. A reader w i l l be able to read 
about the main problems encountered during programming, components of applicat ion, 
used technologies and integration wi th Audel iver service. 

Evaluat ion and user testing w i l l cover the fulfillment of expected attributes of applicat ion 
and goals of U X design. The user feedback regarding the applicat ion w i l l be also evaluated. 
The p lan of possible ongoing development shall be discussed at the end. 
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Chapter 2 

Theory and Inspiration 

This chapter introduces the reader to the problematics of this thesis. Firs t ly , the main 
concepts of the developed applicat ion - „podcas t " and „aud io-book" w i l l be described. The 
targeting platform - A n d r o i d and its current state w i l l be discussed in section 2.3. A t the 
end, reader can read about similar applications which are already published. Thei r features 
and reviews of users w i l l be analyzed. 

2.1 Podcasts 

Podcast ing is a way to publ ish audio or video recordings on the internet that can be 
subscribed to using R S S . The term podcast originated from words i P o d and broadcasting. 
It had a steep r ise 1 and it is becoming more and more widespread i n our society. Despite 
the fact that the word came from i P o d , podcast is not l imi ted to playback on i P o d or other 
devices related to A p p l e products. 

Podcasts are smal l recordings similar to radio features ranging from few minutes to over 
two hours. These audio files are stored on the internet and can be downloaded by everybody 
to listen on demand. A l though the very first podcasts were meant to put prerecorded 
radio programs online, there is an increasing diversity both in the type of files released by 
podcasters, and i n the type of contents [3]. 

To listen to a podcasts, one can either subscribe to a feed or seek out sites that have 
links to previously broadcasted programs. Subscribing allows playback devices to regularly 
download episodes when they are available. In many cases, one can also play previous 
episodes directly i n the browser, either by the applicat ion downloaded to his /her device as 
an audio file or have it played by a playback feature on the website. 

Because of simple and widely used technology, download and playback of podcasts can 
be done on most smartphones or any other devices capable of internet connection and 
audio playback. It is very l ikely the device w i l l not support it natively but one can instal l 
a separate program for playback (Podcast client or podcatcher) to subscribe to podcasts. 
Such programs are available for both P C and portable devices. 

J ö r g Rech [9] states in his works that podcasts are mostly used to publish: 

Interviews w i th experts from industry as well as academia. Topics vary from discoveries 
in research, dis t r ibut ing information „beh ind the scene" or life advices and motivat ion 
speeches. 

1Google Trends - https: //www.google. com/trends/explore#q=podcast 
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News from the industry informing about new technologies, upcoming events, released 
products or actual cases i n the field. Some are released directly by companies i n form 
of blogs. 

Opinions by single expert or a discussion of several person about specific topic. Th is offers 
many views and perspectives on complex problematics. 

Summaries of conferences including exceptional events, trends, or research results and 
sometimes even live recordings of presentations. 

Educat ional podcasts which are published by universities or other insti tutions. It can 
be recordings from classical lectures or prepared courses i.e. for learning foreign 
languages. 

Music podcasts, mostly wi th electronic music. Ar t i s t s broadcasts their live mix ing and 
publ ish it to their podcast feeds. 

2.2 Audio-books 

Audio-book (or e-book) is a term for a recording of spoken word. Nowadays it is generally 
a digi ta l recording but its history dates back to 1931, when they started a program to help 
vision-impaired people in the U S A . Generally, audio-books are based on a wri t ten material 
but it is not always the exactly same content. 

Audio-books are distr ibuted i n various formats but the most common way nowadays 
is online. It relies on users i f they download it to their computer, smartphone or other 
portable device. W i t h the rise of portable audio players, audio-books got greater populari ty 
as people listened to it dur ing transportat ion from one place to another. C o m m o n time 
for listening audio-books is while dr iv ing a car. W i t h the rise of smartphones, the audio-
books received even greater popularity. Services like A u d i b l e 2 by A m a z o n provide a big 
collection of audio-books available to download as audio files or easily v ia their smartphone 
application. 

The main benefits of audio-books can be summed to following points: 

• V i sua l ly impaired or illiterate people can learn from books or enjoy fiction literature. 

• Audio-books improve listening skills i n children and help them to concentrate. 

• People who have better sound perception of information than visual perception can 
learn better. 

• Audio-books are generally recorded by professionals who br ing voice modal i ty to parts 
wi th emotional context. 

• Foreign language can be learned or improved i n pleasant way. 

• Audio-books teach children new vocabulary and help them to construct complex sen­
tence structures. 

2 Audible - http: //www. audible. com/ 
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2.3 Android Platform 

A n d r o i d platform was chosen as one of two dominant platforms on the mobile device mar­
ket for the implementation. Another factor for choosing A n d r o i d is previous personal 
experience wi th development on bachelors thesis as well as following non-academic experi­
ence. Development on this platform is possible on any common operating system thanks 
to mult i -platform Java-based A n d r o i d S D K . Addi t ional ly , for testing on real device it was 
not necessary to obtain addi t ional hardware. 

In contrast to Andro ids biggest competi t ion - i O S by company App le , A n d r o i d is dis­
t r ibuted under open-source license. A t the moment, another competi t ion could be only 
Windows Phone wi th increasing market share, however its current coverage does not in ­
fluence high percentage of usage. Nowadays, A n d r o i d is used pr imar i ly on smartphones 
and other devices wi th a touch-screen, such as tablets, mul t imedia centers, m i n i computer, 
smart watches or even cars and some household electronics. 

O n the other side, the pi tfal l of A n d r o i d is the big variety of devices it is operating 
at. Devices differ mainly by version of operating system, as seen on figure 2.1, but also by 
resolution of displays. This brings complications wi th backward compat ibi l i ty and dealing 
wi th l imitat ions of display sizes. These problems are rather well solved on i O S platform 
because there are only 29 various devices nowadays wi th 4 main system versions 3 . 

KiTKat 

Lollipop 

Marshmallaw 
Poyc 
Gingerbread 
lea Cream Sandwich 

Jelly Bean 

Figure 2.1: Dis t r ibu t ion of A n d r o i d versions. Source: Google Dashboard' 1 

A n d r o i d itself is now developed by company Google 
is covered by Open Handset Al l i ance which is composed 
panies and mobile operators from the whole world. A s 
on A n d r o i d are pr imar i ly wri t ten i n Java language. It 
by own implementat ion of v i r tua l machine wi th name 
not use Java bytecode but D a l v i k bytecode. A n d r o i d 
droid Lo l l ipop was introduced there. It should replace 
performance and responsiveness of applications . 

Inc., however the whole ecosystem 
of 300 hardware and software corn-
mentioned previously, applications 
differs from classic Java pr imar i ly 
Da lv ik . Moreover, A n d r o i d does 

Runt ime ( A R T ) w i t h version A n -
Da lv ik and br ing improvements in 

3 iOS Version Stats - https:/ /david-smith.org/iosversionstats/ 
4Google Dashboard - http://developer.android.com/about/dashboards/index.html 
5 A R T and Dalvik - https://source.android.com/devices/tech/dalvik/ 

(i 
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2.3.1 Google Play store 

Google P l a y is an online dis t r ibut ion network which originated on 6.3.2012 by merging 
Google Mus i c and A n d r o i d Market . The service allows users to search and download music, 
magazines, books, films, television programs and applications. Users can also purchase 
Chromebooks, smartphones, smart watches and other hardware and accessories related to 
Google. Appl ica t ions can be downloaded direct ly to devices that use the A n d r o i d operating 
system. In Ju ly 2013 had Google P l a y officially over 1 mi l l ion applications and over 50 
bi l l ion downloads [10]. 

In A n d r o i d OS , Google P l a y is represented as a standalone applicat ion which allows 
users to mainta in other applications and content. Users can search for specific applicat ion 
or browse categories. If the desired applicat ion is a payer, Google P l a y offers a payment 
gate. More and more popular ways of monetization of applications is f reemium 6 . Users are 
more likely to download free applicat ion and games compared to the priced ones. A basic 
approach is to offer a free download wi th l imi ted features or full features for a l imi ted time. 
Then use an in-app purchase to unlock the full, unl imi ted applicat ion. More advanced 
approach is to use these micro-payments to offer range of features or content. In games, it 
can be new levels or playing pieces. In applications, it can be new features which w i l l add 
new functionality and improve user experience. 

In-app purchases can be maintained by developers through Google P l a y Developer Con­
sole. This por ta l offers a big toolset for developers to mainta in their applications. One of 
the ma in features is statistics overview which shows how the applicat ion is used so develop­
ers can optimize the development. A n d r o i d O S has crash reporting tool to fix problems in 
released applications, which summaries can be viewed in Developer Console. Other major 
features are the maintenance of versions, gathering user feedback, monetization, advertise­
ment or access to services and A P I s . 

2.4 Exist ing applications for podcast listening 

Podcast listening on mobile devices is not a new idea. Therefore there is already a cou­
ple of applications wi th similar functionality and features as developed applicat ion i n this 
thesis. Th is „compe t i t i on" makes it challenging to make a high-quality appl icat ion which 
w i l l attract new users but also provides inspirat ion and experience. Google P l a y provides 
a platform where users can leave feedbacks about applications. Reviews are public and 
can be used to learn about aspects of applications which user likes or not. Th i s can be 
used to design the applicat ion better and avoid problems which could occur i n developed 
application. 

2.4.1 Pocket Casts 

Pocket Casts is the most recommended podcast app by internet media. It is available on 
al l major platforms (Andro id , i O S , Windows, Web) for $3.99. Free version is not available. 
O n A n d r o i d and i O S , the user reviews are overall very good and they praise both wide 
range of functionality and modern design. Standout features include full playback control 
from the notification shade, a widget, Google Wear support, variable speed playback, silent 

6Monetize Freemium Apps - http://developer.android.com/distribute/monetize/freemium.html 
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breaks skipping, filters, automatic cleanup or Chromecas t 7 support. It can be configured 
to only download podcasts over W i F i , dur ing the night, or when the phone is charging. 
New podcasts can be added manually, impor ted from O P M L or browsed i n big discovery 
database. 

Shortcomings of this applicat ion on A n d r o i d and i O S are min ima l and user reviews are 
very positive. However, the Windows users complain about lack of features. A n d r o i d users 
complain about problems w i t h excessive cache size, complicated queuing of local folders, 
addi t ional feed for web version or some minor bugs. 

Custom Filter : I Now Playing i—i 

INFINITE GUEST 

TBTL #1810: Cash Rules Some Things... 

Infinite Guest Everything Feed 

teplej <&V 
LICE A 
YERSI+U 

triple j Like A Version 

triple j 

Sticky Fingers cover DMAs for f^T) 
Like A Version 

Jan Mansionair cover Future 
29 Islands for Like A Version 

Oct Peking Duk cover Kylie 
30 Minogue for Like A Version © 

Developer Tea 
24: Scott Jehl an Responsible R.. 

Book Review 
Inside The New YorkTiT 

Infinile Guesl EveryIhirig Feed 

TBTL m 810: Cash Rules Some... 

99% Invisible 
155- Palm Reading 

Fragmented 
Episcde 2: Android Studio 

® 
© 
4? MR 

® 
45 m i. 

© 

Audio Effects 

Playback Speed 

Remove silence 
Saved 55.7 seconds 

Volume boost 
Voices sound loude-

Apply to all Dodcasts 

(a) Player (b) Podcast detail (c) Queue filter (d) Audio effects 

Figure 2.2: Screenshots of Pocket Casts. Source: Google P l a y 

2.4.2 Podcast Addict 

Podcast Add ic t is the most popular podcast player on A n d r o i d w i t h over mi l l ion downloads. 
Developers focus only on the A n d r o i d platform. It is offered for free w i t h advertisement 
or without ads for $2.99. For a freemium application, it is very feature-rich. Its main 
advantage is great Youtube support. Users can organize and work w i t h Youtube channels 
as they were regular podcast feeds. Its U I is not designed in the newest mater ial style, but 
it supports new technologies like A n d r o i d Wear, Chromecast or integration wi th Tasker and 
Automate l t . Interesting feature is integration wi th F la t t r . Users can donate smal l amounts 
of money to their favorite shows using this feature. 

The reviews for this applicat ion are very good (average 4.6) and author actively replies 
to them. Miss ing feature is cross-device sync which is a standard i n paid applications. The 
U I is not very intuit ive so an interactive tu tor ia l w i l l be also nice. 

TChromecast is a line of digital media players developed by Google. Designed as small dongles, the 
devices play audio/video content on a high-definition television or home audio system by directly streaming 
it via Wi-Fi from the Internet or a local network. Users select the media to play using mobile apps and 
web apps that support the Google Cast technology. Alternatively, content can be mirrored from the Google 
Chrome web browser running on a personal computer, as well as from the screen of some Android devices. 
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(a) Player (b) Podcast list (c) Episode detail (d) Discovery 

Figure 2.3: Screenshots of Podcast A d d i c t . Source: Google P l a y 

2.4.3 Player F M 

Original ly a browser-based podcatcher, Player F M has since branched out wi th its own 
A n d r o i d applicat ion. Therefore sync wi th other devices is self-evident. Basic applicat ion 
is for free and some extra features come for a donation. It offers very modern design wi th 
pack of user-friendly features. The biggest flaw is its discovery database where new users 
can easily find podcast based on their interests or previously subscribed feeds. However, 
this comes wi th l imi ta t ion off adding only public feeds. For subscription and download 
private feed, which w i l l not be added to database, user needs to have paid version. The 
application has a l l useful features like import and export O P M L , playback speed control, 
Chromecast and A n d r o i d Wear support. 

3 H 
i R L D 
V I C E 

© IX : 

Homer, Hagrid and the Incredible Hulk 

~ 0 ~ 

: u m e n t a r i e s 
í Documentaries 

PLAY LATER 

55minsago MStream 

Homer, Hagrid and the Incredible 

Hulk 

Ben Hammersley meets creators and 
fans to investigate how extendec fictional 
universes, from Slar Wars and Harry 
Poller to Game of "hrones, took over 

< o • 

Jacqueline Novak 

Thanksgiving Re-Release: Josh 

< o • 

(a) Player (b) Episode detail (c) Podcast detail 

Figure 2.4: Screenshots of Player F M . Source: Google P l a y 
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2.4.4 BeyondPod Podcast Manager 

One of the oldest podcast players bundles a solid set of features. Its price is among the 
highest w i th $6.99. There is no free version, only a 7-day t r ia l . Its ma in merit is Smart 
Playl is t generator that automatical ly lines up shows based on habits of listening. Design 
is or iginal and does not merge wi th modern material design. Furthermore it includes 
homescreen widgets, Feedly integration, ChromeCast support and tools for categorization 
for users dealing wi th a lot of podcasts and consuming a broad spectrum of content. 

BeyondPod has the lowest average rat ing wi th 4.0. Users complain about changes in 
design, poor U X and removed features. Reportedly, there are also bugs wi th playback and 
wi th downloading of podcasts. The U I is not intuit ive, but it contains a short tu tor ia l at 
first start. 

(a) Discovery (b) Player (c) Navigation panel (d) Podcast detail 

Figure 2.5: Screenshots of BeyondPod . Source: Google P l a y 

2.4.5 AntennaPod 

AntennaPod is the only open-source applicat ion i n this selection. It has minimal is t ic de­
sign i n Holo style. Natural ly, the appl icat ion is free to download and also does not contain 
advertisement. O w n database for discovering new podcasts is not available but the appli­
cation can query search results and categories from iTunes and gpodder.net. The import of 
custom feeds and O P M L support is implemented too. Organiz ing of podcasts is straight­
forward, sorted by date when it was added. Users can choose which podcasts to download 
or a bulk-download. Automat ic download is not enabled by default, but offers selection of 
enabled W i F i networks. Nice feature is support of F l a t t r for smal l donations to authors. 

Major drawback is l imi ted functionality set compared to bigger or pa id alternatives. In 
reviews, users complain about minor bugs coming wi th the updates but on the other hand 
praise the clean U I and simple usage. 

2.4.6 Summary 

There is more than 20 applications for downloading and listening podcasts i n Google Play. 
They provide various functionalities and features. F ive of them were researched thoroughly. 
Research was focused on non-basic features - which are the most common and which are 
unique. A s seen i n table 2.1, applications differ in their features and also in their ratings. 
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Q 12:05 

P A N O P L Y 
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— Queue = Queue. 
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• 
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TED Talks (video) 93 

TED Radio Hour 47 
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<- Add Podcast 

TOP POOCASTS CATEGORIES 
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1 This Week in Tech (MP3) S»2105 
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I Documentaries 

Radiolab from WNYC 

hu yj'i I ccds.wnyc.org/radio lab 

(a) Player (b) Queue (c) Navigation panel (d) Discovery 

Figure 2.6: Screenshots of Antennapod. Source: Google P l a y 

F rom the user reviews, it was found that applications share common features like dis­
covery and search i n a database of podcasts. W i t h the exception of open-source project 
An tennaPod the applications support control of playback speed and usage of Chromecast 
to broadcast the audio. F r o m the table 2.1 can seen that An tennaPod obviously lacks 
some features of bigger applications. O n the other side, BeyondPod is the most expensive 
application but its development is stagnating and has very few updates. It is reflected in 
reviews and ratings of users. Other big applications extended their functionality to Google 
Wear devices which brought them positive reviews. 

Pocket Cast 
Podcast 
Add ic t 

Player F M 
BeyondPod 
Podcast 
Manager 

An tennaPod 

Pr ice 2.99€ Free/2 .55€ Free TVia l /7 .72€ Free 
Overa l l rat ing, to­
ta l reviews 

4.6/35.928 4.6/174.078 4.4/15.661 4.0/30.481 4.5/4.629 

Playback speed Yes Yes Yes Yes N o 
Design Meter ia l Holo Ma te r i a l Cus tom C u s t o m 
L o c a l files N o Yes Yes Yes N o 
Audio-books N o N o N o Par t i a l ly N o 
Q R code import N o N o N o N o N o 
Background syn­
chronization 

Yes Yes Yes P r o version N o 

Table 2.1: Features of 5 chosen applications for work w i t h podcasts i n Google P l a y Store 
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Chapter 3 

User experience 

Term user experience ( U X ) is much more complex than terms usabil i ty and ergonomics 
which are often referred as synonyms. Standard ISO 9241-210-2010 [ ] defines it as percep­
tions and reactions of a human being, which are the consequences of using a product, system 
or a service. User experience includes users' emotions, opinions, preferences, perception, 
mental and psychological reactions, behavior and achievements while using a product, sys­
tem or a service. User experience is consequence of presentation, functionality, performance 
of system, interactive behavior and abi l i ty of an interactive system to assist the user. It 
does not include only how to work wi th the product but also availabil i ty of the product, 
customer service, support and others. 

In the beginning of this chapter the reader can read about main approaches of user-
centered research. In section 3.2, U X techniques used i n this work w i l l be described. A t 
the end of chapter, the methodology R I T E is discussed. 

3.1 User-centered research 

User research belongs to basic premises for creating a product which by simple and elegant 
way helps to fulfill needs of users who use i t . Leah Buley [ ] defines user research as 
learning as many things as possible about users and their motivat ion so designer can design 
a product which can satisfy their need. 

K e y to a successful product is thus engagement of users to whole process of making 
and especially to process of creating user interface. To this purpose, there has been formed 
many methods and practices. It starts at learning from publ ic ly available researches on the 
internet, goes through questionnaires or asking friends and ends at direct observation of 
users i n environment where they w i l l be using developed product. 

K i m G o o d w i n [2] divides user research according used methods to qualitative research 
and quantitative research. T y p i c a l example of qualitative research can be an interview 
or direct observation. O n the other hand, a typica l example of quantitative research is 
a survey. Each type of research is suitable for different purposes. It w i l l be better to 
gather data from big amount of surveys or previously done, publ ic ly available research to 
find demographic data about users. More suitable methods w i l l be the qualitative on the 
contrary, to better understand behavior of future users. 
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3.1.1 Quantitative research 

Methods of quantitative research are used to analyze the big amount of users. Typ ica l 
problems which can be solved using this techniques are i.e. the most used operating systems 
or devices, age categories of users, demographic statistics of users. 

The good source of information is, in the beginnings, the publ ic ly available researches of 
th i rd parties, which can be found on internet, marketing segmentation of market or various 
analyt ical tools like Google A n a l y t i c s 1 . In the case of desired data are nowhere to find it is 
t ime to compose an own survey. 

Survey is the most frequently used and the most representative method of quantitative 
user research. K i m G o o d w i n [2] recommends rather to ask short questions and plan the 
survey dis t r ibut ion well. 

3.1.2 Qualitative research 

According to K i m G o o d w i n [2], qualitative research is used to get information about how 
users behave, how they think about specific activities and which factors influence their 
behavior. 

The most frequently used method is the direct interview. Simi lar ly as when creating 
survey, it is important to identify the audience and goals. A t the beginning, it is good to 
approach friends or family who can provide contact to representatives of a target group. It 
is very suitable to use responses from respondents of survey to find users from target group. 

Leah Buley [1] calls this k ind of approach Guer r i l l a user research and recommends a 
few steps to improve the interview: 

1. Use organization or personal network to find research participants. 

2. Inform participants at the beginning what w i l l the research be about and what w i l l 
it be used to 

3. A s k open-ended questions. Unl ike as i n a survey, the goal is getting people to open up 
and share relevant information about themselves without leading them into answer. 

4. A s k about past events. A s k to recall the experiences chronologically, which can help 
them remember specifics that they might otherwise gloss over. 

5. Be confident. If the interviewer seem like knows what he is doing, it w i l l put the 
interviewee at ease. 

6. Ge t t ing into their environment. The things that people do and keep in their environ­
ment are often the biggest source of realization and inspirat ion for U X practitioners. 

The last point can be taken as a separate method. The thorough observation of users 
can br ing most detailed and important insights. It can br ing unique information how 
users behave i n their natural environment, what activities do they do, what hacks d id 
they develop to ease these activities or what role does designed product represent i n their 
live. T h i s method is however very time-consuming and it is not certain to obtain a l l 
necessary information as K i m G o o d w i n [2] says. Next complicat ion is understanding and 
interpretation of what researcher observes. That is why this method is often combined wi th 
interview so the participants can explain why they do the actions. 

1Google Analytics - https://analytics.google.com/ 
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3.2 Design techniques and tools 

User experience consists of many methods used i n improving the user experience at a l l 
phases of research and design. They help designers to design the product w i t h users in 
mind, detect the positive experience of interactions wi th the developed product and enhance 
it or detect the crucial and risky parts or product which could br ing negative experience. 
This section w i l l describe methods used i n this thesis. 

3.2.1 Personas 

Personas are the pr imary method used i n User Centered Design process which was defined 
by Dona ld Norman [8]. Personas are fictitious, specific, concrete representations of target 
users. The i r ma in use is to support user-oriented th inking . They are created using be­
forehand collected data. Persona, which is based on thorough analysis, has ideally its own 
face, name, interests, education, occupation and ideally everything what has a real user. 
Personas are intended to serve designers as real potential users to remind designers when 
users are not i n front of them. They should not become an excuse not to work wi th real 
users. 

Tom Brodie 

Tom Brodie, 
Shop Manager 

"Sometimes I'm so 
busy fighting 
alligators that I 
forget about draining 
the swamp." 

• e v i 5 e 

Tom has 8 years of experience in lube shop operations. He's married with 
two young kids, and his wife jokes that the last time his hands were 
completely free of grease was on his honeymoon 5 years ago. At the shop he 
manages, Tom constantly puts out little fires. He works on the floor most of 
the day, trying to be everywhere at the same time although he prefers to 
act as greeter and cashier. 

Most shop trends get measured on a monthly basis, since Tom has to meet 
sales targets defined by the owner, Eddie, in order to get his manager's 
bonus. On a daily basis, Tom frequently monitors car counts, ticket average 
and employee productivity (especially individual service statistics). 
Sometimes his team needs a kick in the pants, but he tries to lead by 
example. 

T o m ' s G o a l s : 

• Keep the cars coming. Tom has to rely on Eddie's marketing efforts but 
car count is his make-or-break figure; he focuses on customer service to 
generate repeat customers. 

• Reduce labor percentages without sacrificing customer service. Staffing 
is a tricky balance between keeping the shop's labor costs down while 
ensuring employees get enough hours and bay times stay low. 

.Meet or exceed last year's numbers for this month. The Owner's sales 
targets aim for year-on-year increases across the board, but in the current 
business climate Tom is happy simply meeting last year's numbers. 

Persona copyright ISI, Inc. 

Figure 3.1: Sample of persona. Source: Shlomo Goltz^ 

Creat ing personas involves identifying the cr i t ical behavior patterns and turning them 
into a set of useful characterizations. K i m G o o d w i n [ ] in her book addresses 70 pages to 
personas and recommends these steps: 

1. If there are clearly defined roles among respondents, begin the process by comparing 
the interviewees i n only one role at a time. 

2 A Closer Look At Personas: What They Are And How They Work (Part 1) -
http: / / www.smashingmagazine.com/2014/08/a-closer-look-at-personas-part-1 / 
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2. F r o m data, identify behavioral variables - ways in which user behavior differed - and 
any demographic variables that seemed to affect behavior. 

3. M a p the interviewees against the variables, then look for people who cluster together 
across mult iple variables. 

4. Formulate explanations for that clustering to see i f it really is a val id behavior pattern, 
then keep looking for any other pat terns. 

5. Once the patterns are exhausted wi th in a given role, do the same for the other roles. 

6. Tu rn each behavior pattern into a persona by ar t iculat ing goals and adding detail 
from the data. 

7. Fine-tune the personas as a set by clarifying the distinctions among them. 

8. Consider whether there is a need for any other personas for pol i t ica l reasons before 
reviewing rough drafts w i t h stakeholders. 

9. Final ly , priorit ize the personas and develop the narrative and any other artifacts 
needed to describe them. 

Figure 3.1 shows an example of persona of a shop manager. Personas can and should 
be used throughout the whole creative process and can be ut i l ized by a l l parts of a software 
development and design team, and even entire companies. 

3.2.2 Stories 

User story describes something that the user wants to accomplish by using the product. 
They originated as a part of the Agi le and Scrum development strategies, but for designers 
they mainly serve as reminders of user goals and a way to organize and priori t ize how each 
screen is designed. User stories should have three main characteristics: 

• They are descriptive, but short. User stories do not capture every detai l about the 
users, their background, their ideas and motivations. 

• User stories define the user type. They do not dive deeper into the personality but 
just focus on the character traits relating to usage of developed product. 

• They outline one of the main needs or problems that the developed product solves 

User stories are often based on personas but do not include so much detai l about the 
user. Example of a user story could be: " A s a podcast listener I want to see new episodes 
of my favourite podcast and download the best ones." 

3.2.3 Prototyping 

Prototypes can be represented by following types: 

Sketches are hand-drawn prototypes which are created during brainstorming by devel­
opers, designers, U X experts or other stakeholders. They capture the first ideas in 
general way and does not include many details. It is recommended to create many 
alternatives as this is the least t ime-consuming method. 
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Wireframes define content - which objects w i l l be contained i n the product, functionality 
- how w i l l the product behave and par t ia l ly design - layout of objects. Special effort 
is spent on arrangement of elements, labeling and planned interactions. They do 
not include pictures and are consisted mostly from lines (wires) and text. Colors 
are used only to dist inguish hypertext l inks. Wireframes are usually the first output 
which is presented to the client. It is desired to do a l l changes and improvements on 
wireframes. 

Storyboards are comic strips that il lustrate the series of actions that users need to take 
while using developed product. They help designers to create empathy wi th the 
consumer. Storyboards translate functionalities into real-life situations. 

Interactive prototypes are usually par t ia l ly implemented layouts. They do not need to 
be implemented using the same technology as the final product. Interactive elements 
like buttons of form fields should be functional and execute relevant action. It is 
generally expensive to implement functional prototypes so changes and modifications 
should be done i n wireframes. 

3.2.4 Task-flow 

Task-flow diagrams illustrate the mot ion of a user i n designed system. User enters in specific 
spot, does desired actions to accomplish his goal and leaves the system. These diagrams are 
based on user stories and storyboards. They represent how does the environment change 
depending on executed actions and how it can navigate the user to his/her goal. It is 
the users perspective of the product organization. Diagrams should help to identify which 
spots of the environment w i l l be used the most, which w i l l be crucial and which could be 
improved or redesigned. The goal is not to connect the whole system but to create the 
typica l paths of users i n the system. 

3.2.5 Usability testing 

User Experience Testing has several names — U X testing, usabil i ty testing, user testing. 
They a l l refer to the process of understanding what users do and why they do it . It is based 
on a simple principle. Respondent performs a list of tasks using the product being tested. 
Observers watch actions, measure t ime, count number of clicks, count mistakes and take 
notes. Important part is also interviewing the respondent and taking notes. D a t a gathered 
like this provide val id feedback. It helps to identify problems which people have wi th a 
specific interface and reveals difncult-to-complete tasks and confusing language. 

W h e n researcher assembles the testing tasks, it is useful to use data and outputs from 
methods of stories 4.5 and flow-diagram 4.8. K i m G o o d w i n [2] states that different studies 
showed that usabil i ty testing is not so reliable method as many believe. However according 
to Jacob Nielsen even 5 respondents in usabil i ty testing can discover 85% of problems. 

Tradi t ional or summative usabil i ty testing involves recruit ing representative users, defin­
ing key tasks, determining a test protocol, testing wi th users u t i l iz ing think-aloud protocols, 
and recording observations. Bra ins torming solutions to problems and re-testing or redesign 
work feed into the next design cycle rather than into the current usabil i ty test phase. 
Col laborat ion between stakeholders may also be quite l imi ted. 

Steven K r u g introduced the approaches [ ] approaches which focus on rapid and iterative 
usabili ty testing in his work. He defined the following tenets: 
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• If you want to have a great product - testing i n inevitable. 

• Testing wi th event single respondent is 100% better than no testing. 

• It is much better to do testing wi th single respondent i n the beginning of development 
than to test at the end w i t h 50 respondents. 

• Generally, selection of „r ight" respondents is overrated. 

• Testing should form an opinion. Not to prove it or refute. 

• Testing is needed to be done more than single t ime - iterative process. 

• Noth ing can substitute reaction of real audience. 

Usabi l i ty testing by K r u g can be conducted and completed i n a single day by using 
only three or four participants and replacing a formal report w i th a 1-hour debrief meeting 
shortly after the last participant has concluded their session. A s a result, instead of taking 
a week or two to produce and deliver a report, the practit ioner leads a discussion on the 
observations i n the test and asks stakeholders to document the changes that they w i l l 
make. Then the debrief meeting concludes. The practit ioner spends no more than 30 
minutes documenting the changes that w i l l be made, sends it out, and it is over. Not only 
can the usabil i ty practit ioner move on to the next research study, but the design and/or 
development team can make changes immediately without having to wait weeks for a formal 
report as can be the case wi th a t radi t ional study. 

3.3 Rapid Iterative Test and Evaluation method (RITE) 

Development of modern software is mainly driven by agile methodologies. However tra­
di t ional usabil i ty testing was designed as a separate process which was executed parallel 
w i th development. The standard approaches of usabil i ty testing focus on effectiveness and 
coverage but not so much on needs of commercial development as shipping an improved 
user interface as rapidly and cheaply as possible. The common problems why discovered 
issues are not fixed are listed below: 

• Discovered usabil i ty problems are not believed to be important by the stakeholders. 

• F i x i n g the feature is not easy. It is often more pleasant to develop a new feature than 
fixing a problem i n existing one. 

• Results and findings are delivered to stakeholders w i t h delay - after decisions are 
made. T h i s could be problem if the development moved forward in a feature which 
U X testing found as wrong. 

• It is uncertain if the proposed solution w i l l actually fix the problem and br ing expected 
results. The lack of verification that the fix is working forces the team to implement 
the usabil i ty recommendations on faith, rather than the demonstrated history of 
accuracy. 

R a p i d Iterative Test and Evalua t ion method ( R I T E ) [ ] was defined by game developers 
in Microsoft and was used to develop parts of popular game Age of Empires 2. L ike 
t radi t ional usabil i ty tests, it involves representative users which engage i n real tasks wi th 
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the product. Test sessions are observed by the product team stakeholders. Users „ th ink 
aloud" as they interact w i t h the product. Test sessions are recorded and observations are 
discussed and agreed upon by a l l product team stakeholders. 

Unl ike t radi t ional testing a l l stakeholders are involved i n pr ior i t iz ing problems observed 
and identifying solutions to usabil i ty issues. Moreover, problems are identified, iterated 
upon and fixed quickly wi th in the current usabil i ty test phase. 
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Chapter 4 

Specification and design 

This chapter describes specification and design of developed applicat ion. It is based on 
knowledge from previous chapter. In the beginning it w i l l mention the process how the 
specification w i l l be developed. In the section 4.3, it w i l l t e l l about interviews wi th users 
which helped to understand the target audience. Findings from interviews are then pro­
cessed using methods of U X research discussed previously i n sections 4.4 and 4.5. Based 
on these results, the structure and logic of the applicat ion is then designed. 

4.1 Problem hypothesis 

Design is the art of solving problems. One cannot hope to craft a good product i f the team 
does not understand what problem is actually being solved. 

Nowadays, customer software is generally developed using agile methodologies which 
are based on iterative approach. 

Learnings / 
Refine Hypothesis 

Test 

Figure 4.1: P rob lem solving loop. Source: M a x i m e Cormier 

1Mobile App Design from Scratch: Design Principles, and UX: https://www.udemy.com/mobile-app-
design-from-scratch / 
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This paradigm can be followed also i n phase of design and it starts w i th setting up 
the hypothesis. F i r s t important issue is to define the problem itself. Because developed 
application w i l l be used by bigger audience, focus on customers is crucial . Therefore these 
hypotheses w i l l be set: 

P rob lem hypothesis 
Users cannot easily select and download various audio con­
tent they find on internet to their mobile devices. 

Customer hypothesis Educated, employed people 

The main problem which the developed applicat ion w i l l solve w i l l be to ease the process 
of adding media content to podcast feeds. Current podcast applications and web-pages 
serve to purpose of consuming podcast feeds from the internet and playing it back to users. 
They are l imi ted to content i n podcast feeds which are released by podcast authors. Users 
can only choose which podcasts to follow and which episodes to listen or download. None of 
them has functionality to create or manage the very content of podcast feeds. W h e n users 
want to listen to lecture available on YouTube or audio on SoundCloud , they need to use 
custom applications of video servers even though the data are available. To this purpose 
application w i l l use service Audel iver which w i l l be described later. 

Based on the in i t i a l knowledge and rankings of favorite podcasts and their topics, target 
users w i l l be pr imary employed adult people, who listen to podcasts i.e. while dr iv ing a car 
or traveling. 

4.2 Audeliver 

Aude l ive r 2 is a service developed by Replay Wel l , s.r.o. 3 . The service makes it very simple 
for users to add various mul t imedia content, convert it to audio and add to their custom 
podcast feeds. The process begins wi th adding media content. Users can either post 
U R L from various mul t imedia sites (Youtube, V imeo , Dropbox, K a l t u r a , SoundCloud) or 
upload their own media files from their devices. The files are then i n the background being 
uploaded, converted to uniform audio format. W h e n the conversion is finished and audio 
file is available, the file is added to chosen R S S feed. Various applications or web pages 
which work wi th podcast feeds can then work w i t h the audio file - stream or download and 
play it. 

The service offers 3 podcast feeds and 1 G B data storage for free. The audio files are 
stored for 3 days and the bandwidth is unl imited. P a i d version enables to have unl imited 
number of podcast feeds, adds to 1 0 G B of data storage and the files are stored for unl imited 
time. The service also has A P I which can be used to list users podcasts, user data and 
most impor tant ly to add new content to feeds. 

4.3 Interviews 

Podcasts are not widely known and popular w i th general public . W h e n I t r ied to ask random 
friends about their use of podcasts, only approximately 1 out of 8 knew what is a podcast. 
Tha t is why it was decided to focus more on qualitative user research than quantitative. I 
spread the word about this thesis using social media and found active listeners of podcast 
feeds on their mobile devices - "power users". 

2Audeliver - https://audeliver.com/ 
3 Replay Well - http: //www. r eplaywell. com/ 
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N A M E 

Peter 

"I love to learn new things a l l the t ime" 
A man in the t r am wi th headphones, 
taking notes 

B E H A V I O R 

Subscribes to podcast feeds 
Other content downloads and consumes 
manual ly 

A d d i n g content is complicated, man­
aging queue is complicated 

D E M O G R A P H I C S 

Owns a smartphone, laptop 
1 6 - 5 0 years old 
Mar r i ed 
Employed, working "wi th bra in" 
Wants to learn a l l the t ime 

N E E D S A N D G O A L S 

A d d i n g any content to a queue of 
downloaded files easily 
Lis tening to content anytime, offline 

Table 4.1: Proto-persona 

Individual meetings were arranged and respondents interviewed about their usage of 
podcast applications. The questions asked were for example: 

• W h a t t ime during the day do you listen to podcasts and what do you do besides it? 

• W h a t is your favorite applicat ion for podcasts and why? D i d you t ry alternatives? 

• How do you use the application? D u r i n g playback and otherwise? 

• W h a t is the the feature you miss the most i n the application? 

Interviews wi th 4 different active users took place and according to it requirements for 
the system were created. The interviews were also used as a base for 4 personas which can 
be found i n appendix B . Personas w i l l remind the users and interviews during the whole 
process. 

One of interview participants mentioned that she uses podcasts also for music listening 
and that i n D r u m and Bass community podcasting is commonly used channel to distribute 
music from artists to their fans. Th is fact changes the in i t i a l customer hypothesis. Therefore 
it w i l l be modified it to reflect new facts. 

P rob lem hypothesis 
Users cannot easily select and download various audio con­
tent they find on internet to their mobile devices. 

Customer hypothesis 
Educated working people 
Fans of music distr ibuted through podcasts 

4.4 Personas 

To form the personas, a canvas inspired by LeanMoni tor ' 1 w i l l be used. This template 
consists of 4 blocks and should contain these fields: 

4LeanMonitor - http: //blog.leanmonitor. com/persona-canvas-essential-tool-customer-development/ 
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Name and sketch should represent a real person to remind designer that he is dealing 
wi th humans and not customer segments. It should contain name, face, place and 
even a characteristic phrase. 

Demographics contains information which is the most representative for the user group 
this persona represents. The information should be of course related to solved prob­
lem. Example fields are age, city, job, etc. but it can also be interesting to add other 
types of information such as annual income, mar i t a l status, etc. 

Behaviors : are the activities carried out by users which result i n the problem or need that 
developed product solves. It can be filled by stating how users are currently resolving 
their needs, what k ind of solutions are available and which aspects of these solutions 
they do not like. It should also contain a list of "painful points", competitors and 
requirements of the product/service. 

Needs and goals respond to why the user performs the previous actions. They cannot 
be generic or abstract. They are the most cr i t ica l points because designers tend to 
think they know what are the needs and objectives of user. 

This template w i l l be used to form the proto-persona. Proto-persona is a summary of 
al l personas. It originate from brainstorming workshops where designer tries to encapsu­
late the beliefs (based on their domain expertise and gut feeling) about who is using the 
product or service and what is motivat ing them to do so. Proto-personas give to designer a 
starting point from which to begin evaluating the product and to create some early design 
hypotheses. 

D a v i d Tomas M a r t i n Lucie 

A d d YouTube lec­
ture to queue and 
listen to it later 

L is t the most pop­
ular podcasts and 
subscribe to it 

F i n d a podcast 
about N L P , select 
episodes and listen 
to it later 

Choose D n B m i x 
from collection of 
D n B artists and lis­
ten it before sleep 

• Views video i n 
YouTube applica­
t ion 

• Transfers it to the 
applicat ion 

• Adds it to Aude-
liver feed 

• Sets the episode to 
download 

• Returns to 
YouTube ap­
pl icat ion 

• Is notified when 
audio is ready 

• Opens applicat ion 
• F inds list of the 

most popular pod-
casts 

• Browses it and 
view detai l 

• Subscribes to it 
• Opt ional : Sets of­

fline queue size 

• Opens applicat ion 
• F inds search fea­

ture 
• Enters keyword 

and process 
• Browses podcasts 

and select episodes 
to download 

• F inds them later 
in queue 

• Opens applicat ion 
• Opens list of 

episodes of D n B 
podcast 

• F inds the desired 
one 

• Streams episode 
(without down­
loading) 

• Sets sleep t imer 
and lets playback 
tu rn off 

Table 4.2: User stories 
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4.5 Stories 

Stories were created based on personas and observed behavior w i th using podcast applica­
tions. They are about users and their goals which they want to accomplish using developed 
product. Stories help to discover the best journey through the applicat ion to accomplish 
the most common actions. 

Firs t ly , stories about personas heading to their goals were stated. Then the single steps 
how they would achieve the result were described in more detail . These sequences helped to 
find the crossings of user journeys. This started the th inking process about the structure of 
the whole appl icat ion - which screens w i l l be presented and which features w i l l be required. 
User stories of participants can be seen i n table 4.2 

4.6 Use-case diagram 

Based on the stories and understanding of target user, a use case diagram could be created. 
App l i ca t ion w i l l have only only one type of user - standard user who wants to listen to his 
podcasts or add episodes to his own podcast. 

Figure 4.2: Use case diagram of developed applicat ion 
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4.7 M a i n components and wireframe 

After the knowledge about target users was gathered, sketching of possible design of appli­
cation was commenced. The result of it were the following main components: 

Podcasts is a simple list of subscribed podcasts. Here user can open detai l of pod-
cast. There w i l l be more options like subscribe/un-subscribe, play episodes, download 
episodes, etc. 

Discovery is a place to search for new podcasts and or import content from outside of 
application. User can list the result of their search or add content to their Audel iver 
account. 

Play later Is a queue of episodes from different podcasts which w i l l user finds interesting 
and want to differentiate from the original podcast. P l a y later w i l l have most of 
functionality as standard feed - playback of whole queue, automatic downloads etc. 

Audio-books Is component where users can upload local audio-books stored on their 
device. M a n y audio-books have structure similar to podcast - they consist of multiple 
audio-files (chapters) so audio-books w i l l be represented as podcasts and chapters as 
episodes. 

W h e n paper sketches got more realistic look, they were transfer to digi ta l form. For this 
purpose N i n j a M o c k . c o m 0 wireframe editor was used. It enables to easily create wireframe 
model of mobile applications wi th use of pre-packed U I components and icons. There is also 
a feature to add on-click actions to regions of wireframe what can be used for interactive 
prototype user testing. 

The final wireframes can be seen in appendix B . 
A t first, two versions of layouts were modeled - one w i t h a navigation drawer on the side 

of the screen and one wi th tabs on the top of the screen. These interactive wireframes were 
sent to respondents for feedback and everyone confirmed that layout w i th side navigation 
drawer is more intuit ive and more easy to use. 

4.8 Flow-diagram 

W h e n the main layout was determined, more detailed structure of the appl icat ion and the 
logic of screens was defined. It is the crucial part in U X design and usability. Users want to 
get expected result from the act ion or easily revert it in case of a mistake. This topic was 
frequently asked i n usabil i ty testing. Thus during the development and many iterations the 
hierarchy of screens made a few changes. Fol lowing figure 4.3 shows the final hierarchy and 
flow of screens. 

A s you can see, Podcast l i s t is the entry and also the last screen of the applicat ion. If 
the applicat ion is launched w i t h a val id intent, it is redirected to corresponding screen but 
back navigation brings user to the Podcast l i s t . Another important screen is Podcast 
detail which can be opened from screens containing list of episodes. In this case the in i t i a l 
screen is added to back-stack and back navigation returns to the last screen. 

Appl i ca t ion contains navigation drawer which can open a l l top-level screens. It can be 
opened from any screen except QR scanner and Player. W h e n a screen is opened like this, 

5NinjaMock - http://ninjamock.com/ 
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the back-stack is cleared and only Podcast l i s t remains. The Player screen can be also 
opened from any screen except QR scanner. It is done using mini-player at the bo t tom of 
screen. In this case the in i t i a l fragment is added to back-stack. 

Navigat ion drawer enables users to login or manage Audel iver account. Th is action 
opens a dialog over any screen. W h e n the dialog is closed, the screen below it is returned 
to front. 

AudioCas t contains also a tu tor ia l which is shown over specific screens when they are 
opened for the first t ime. The tu tor ia l can be also executed indiv idual ly at any screen. Due 
to complexity these elements were not included i n the diagram. 

4.9 Summary 

After interviews wi th users and frequent rethinking of the whole problem these hypotheses 
came up: 

P rob lem hypothesis 
Users cannot easily find and play various audio content they 
find on internet or on their devices. 

Customer hypothesis 
Educated working people 
Fans of music distr ibuted using podcasts 

These points were used to focus on the true problem. 
A s mentioned previously, 4 main components were to be used i n the applicat ion. De­

cision to use the navigation drawer on the side of the screen enables to use swipe-able list 
items. 

Based on the data from interviews, the most important features were selected and 
ordered by priority. The list was defined before development and the decisions about the 
development were made according to i t . Th is list, however, was not changeless. Based 
on the findings from the iterative usabil i ty tests and according to R I T E methodology, the 
feature plan was altered. 

Frequently requested features were sleep t imer and playback speed control. B o t h are 
often implemented in other podcast applications. The sleep t imer is straight-forward and 
easy to implement. P layback speed control is not a standard function i n music-playback 
libraries and required more work. B o t h these features were added to a feature-list. 

Playback of local files (ie. audio-books) was also demanded, however this feature would 
require a lot of implementation. Moreover it is not in the original scope of podcast appli­
cation and Audel iver w i l l provide this functionality by uploading files to the feed. It was 
planned for the later stage of development and released as the last feature. 

Podcast discovery and rankings were also mentioned in the interviews. It is a key 
feature in a l l applications for podcast l istening and was implemented in the early stage of 
development. It used publ ic ly available iTunes Search A P I 5.2.3 for searching i n database 
of podcasts by entered keywords. 

Another requested feature was grouping of podcasts w i th similar topics. This feature 
was planned as component Boards. It was intended to work locally (offline) w i th opt ion to 
upload custom collections to remote server and make it public for other users. This feature 
was par t ia l ly implemented i n the early stages of development. It contained demonstrating 
"server" data and presented to users in iterative usabil i ty tests. Due to the negative feedback 
of power-users and extensive development, this feature was temporari ly removed from the 
application. 
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Dur ing the iterative usabil i ty tests new feature requests came up. To work more com­
fortably wi th larger lists of episodes users requested an option to sort episodes by different 
criteria. Another added feature was saving of listening progress. The progress is saved 
when users skip playback to another episode and when they return to it , playback w i l l 
continue from the last posit ion. B o t h these features were implemented i n the later stage of 
development. The opt ion to sort episodes by listening progress was also added. 
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Chapter 5 

Implementation 

Based on data about dis t r ibut ion of A n d r o i d version mentioned i n introduct ion 2.3 and on 
defined target audience, it was decided to support m in ima l S D K version 16 which gives 
more than 90% coverage of a l l A n d r o i d devices. The applicat ion was developed in A n d r o i d 
Studio I D E and G i t was used for version controll ing. The base structure of applicat ion 
was inspired by templates of developer Petr Nohej l 1 . In the applicat ion were used the 
newest available libraries and tools. Lis t of libraries is mentioned inside the applicat ion, in 
Credits. 

The applicat ion is held i n Mate r i a l Des ign 2 . To that purpose project relied on A n d r o i d 
Support l i b r a ry 3 and libraries providing Mate r i a l U I elements. 

5.1 Structure of application components 

M a i n functional components of most of A n d r o i d applications are activities, fragments and 
services. Tradi t ional A n d r o i d programming recommends to use one act ivi ty for one screen. 
A c t i v i t y handles " l ive" data and resources i n currents screen, G U I , life-cycle as well as 
communicat ion wi th other components. Later it was recommended to move most of logic 
to fragments which are encapsulated i n single act ivi ty but can be reused i n others. M a n y 
modern frameworks and guidelines however use only single act ivi ty and only replace frag­
ments wi th different screens. Th is is useful for smaller applications because act ivi ty w i l l be 
a single entry point to the applicat ion and logic can easily and quickly decide what con­
tent to show. A c t i v i t y also can store shared resources, be used for communicat ion between 
fragments or handle asynchronous tasks. This approach was also used i n Aud ioCas t . 

A s mentioned, applicat ion is based on templates of Petr Nohej l which were modified and 
extended i n my previous projects. A s seen on class diagram 5.1, activities and fragments use 
inheritance chain author reuses in his projects. TaskFragment inherits from standard A n ­
droid fragment and adds methods to execute and process asynchronous tasks wi th regards 
to fragments life-cycle. ContentFragment adds methods to execute API -ca l l s , process re­
sponses and show visual place-holders and indicators of progress over content while tasks are 
being executed. In Aud ioCas t were added methods to work wi th FloatingActionButton, 
handle back key pressed, provide t i t le of screen, etc. ContentServiceFragment extends it 
w i th added methods for b inding to desired service. I use bound services w i t h Messenger to 

1 Android-Templates-And-Utilities - https: / /gi thub. com/petrnohejl/ 
Android-Templates-And-Utilities 

2Material Design - https://www.google.com/design/spec/material-design/introduction.html  
3Support library - http://developer.android.com/tools/support-library/index.html 
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communicate w i th fragments or ac t iv i t ies 4 . ContentEpisodesBaseFragment is AudioCas t -
specific abstract class which contains list of EpisodeEntitys, adapter for RecyclerView 
and shared methods to work wi th list of episodes and sort i t . Thanks to general scope 
of EpisodeEntity, a l l fragments l is t ing episodes can inherit from i t . EpisodesFragment 
and DownloadsFragment serve for sole purpose while PodcastDetailFragment is used for 
feeds of podcasts, PlayLater queue and detail of audio-book as well. 

Dia log fragments are used for interaction wi th Audel iver so they can be shown over any 
screen. Dia log fragments were chosen over standard dialogs so the A P I calls are done in 
the dialog self. L ike this it is easier to handle asynchronous calls and show appropriate 
placeholders. 

AppCompatActivity 

TaskAcuvity 

•ante ntActivity 

Fragment 

TaskFragment 

ContentFrag ment 

MainActivity QRScanner ContentServiceFrag merit ^odcastListFr^cjne-'t DiscoverFragnient SettingsFragment 

C a i t e i k E p í G d r B a í s F r a í i v e n i PlayerFragment Vin - l : / ; í - r F ' ? . r j n = •[ 

EL'isocesFragnent DownloadsFraginent PodcastDetailFragment 

Figure 5.1: Class diagram of most important classes i n applicat ion 

Services 

Identical hierarchy of inheritance is used also i n activities, Services. Aud ioCas t uses two 
services: 

DownloadService handles downloading of episodes i n background, Audel iver uploads and 
synchronization. The progress of downloads is propagated to currently bound frag­
ment using messages. Fragment then updates its adapter w i th episodes. For Aude­
liver uploads there is no push-notification support so pu l l strategy was used. After 
the Audel iver upload is added, the service continuously calls A P I and current state 
of the upload. Synchronizat ion executes asynchronous tasks to update database. It 
is triggered from custom BroadcastReceiver. User can choose under which circum­
stances the synchronization w i l l happen. If the conditions are not suitable a new 
BroadcastReceiver is started. In AndroidManifest.xml it is declared to register 
internet connectivity changes and power changes. W h e n user conditions are met, it 
triggers the synchronization i n service again. 

PlaybackService obviously handles playback of audio files. For media playback A n d r o i d 
offers simple interface MediaPlayer. It was used it i n the beginning of development 

4Bound services - http://developer.android.eom/guide/components/bound-services.html# 
Messenger 
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and it worked great. It can easily play local files and also stream files from remote 
server. However its interface is l imi ted and does not have a lot of options. Be­
cause of users' demand for playback speed control MediaPlayer was replaced w i t h 
ExoPlayer . It is an open-source project officially maintained by Google. Its audio 
and video components rely on MediaCodec interface which was released in A n d r o i d 
4.1 ( A P I level 16). Th is does fit A P I l imits of Aud ioCas t . 

PlaybackService is not a binded service like DownloadService. To control it from 
fragments there is a static class PlaybackRemote. It holds reference to the service us­
ing MediaControllerCompat .TransportControls Dur ing in i t ia l iza t ion it injects to 
the service object of PlaybackBase which extends MediaSessionCompat.Callback. 
Thanks to this system classes the PlaybackBase is controlled also from MediaNotification 
and thus also system-supported media controls like A 2 D P bluetooth devices. MediaNotif ication 
is shown shown when the playback starts and is set as foreground so it cannot be 
closed. W h e n playback stops, notification remains shown but can be canceled by 
user. 

Activities 

A s mentioned before, Aud ioCas t uses only two activities. MainActivity is the entry 
point to the applicat ion. W h e n the applicat ion is opened, MainActivity initializes ser­
vices, navigation elements and shows in i t i a l fragment. If the appl icat ion was opened 
using Intent from other appl icat ion and it contains relevant data - text w i t h U R L -
DiscoveryFragment is shown w i t h U R L as a in i t i a l value. If the applicat ion was opened 
from notification, corresponding fragment is opened. MainActivity is also responsible for 
showing FloatingActionButton and dis t r ibut ing its events to ContentFragments, dis­
t r ibut ing back-press events to fragments, changing fragments and holding fragment-stack. 

QRScannerActivity can be opened only from DiscoveryFragment and serves to single 
purpose which w i l l be described later. 

5.1.1 In-device database 

A n d r o i d offers mult iple ways of storing persistent data. Aud ioCas t uses 3 of them: 

SharedPreferences A P I is an interface to access and store simple key-value text pairs 
using X M L files private disk space of applicat ion. In Aud ioCas t it is used to store 
simple fields as user settings, progress of tutor ia l , 

S Q L i t e database is the default A n d r o i d database. It has some l imitat ions compared to 
t radi t ional S Q L implementations but it is more than sufficient for storing AudioCas t s 
entities described below. 

Device storage is used to save downloaded audio files. Default locat ion is applications 
default files folder sdcard/Android/data/com.. audiocast/f iles but can be changed 
by user. 

Typ ica l ly using S Q L i t e i n A n d r o i d required a lot of boilerplate code, which takes con­
siderable time. There are many open-source libraries to ease the use of databases and 
reduce redundant code. Sugar ORM was decided to be used. It encapsulates class of de­
sired entity and automatical ly creates database table. It uses data types and field names 

5ExoPlayer - http://developer.android.com/guide/topics/media/exoplayer.html 
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according to Java class definition. The class must inherit from provided SugarRecord 
class which impl i c i t ly adds i d variable and thus also column. Inherited instance methods 
serve to save, update and delete object. Static methods provide interface to operations 
wi th whole table like selecting records, updating, counting, deleting and executing custom 
S Q L queries. These methods provided a l l necessary operations used wi th Aud ioCas t data 
model. Changing and updat ing of database scheme is inspired by migrations in Ruby on 
Rai ls . AndroidManifest .xml file contains version of database beginning from 1. W h e n 
number of version is increased, Sugar O R M searches i n a s s e t s folder for S Q L script file 
w i th the same name as the number of version. It is executed only once. 

D a t a models i n Aud ioCas t are rather simple and are designed for re-using and uni­
fied access across applicat ion. Two main models which are also saved in database are 
EpisodeEntity and FeedEntity. EpisodeEntity represents every audio track i n appli­
cation. Standard use is for episodes of podcasts but the model serves also for files of local 
audio-books. Th is decision was made because of unified approach to audio files. L ike this, 
audio-book files can be easily added to play-later queue and played the same way as podcast 
episodes. MediaPlayers interface plays files from U R L which can be either local file or a 
l ink to remote file. 

FeedEntity represents either Podcast feed (including Audel iver feeds), as well as local 
folder w i t h audio-book. UserEntity is self-explanatory. Fields are parsed from Audel iver 
login/register response and AuthToken is generated from combination of email and pass­
word. A n d r o i d database is itself well-secured, so no addi t ional security arrangements were 
necessary. 

E R diagram or Aud ioCas t database is shown on figure 5.2 

Episode 
Id Episode 
Title 
Subtitle 
Description 
InputUrl 
Audio Url 
AudioSize 
Duration 
Published Date 
Downloaded Date 
Feedld 
IsPlayLater 
IsSubscribed 
IsNew 
DownloadedType 
State 

n.n 

Feed 

Id Feed 
Tf.le 
Subtitle 
Description 
Userld 
ImaqeUrl 
ImageThunnbnailUrl 
FeedUrl 
WebsiteUrl 
Language 
Copyright 
Author 
Email 
Category 
LastOpenedDate 
KeepOfllineCount 

Id User 
Name 
UserName 
Email 
Created Date 
Accessed Date 
AuthToken 

Figure 5.2: E n t i t y relationship diagram of Aud ioCas t database 

5.2 Advanced features 

Part of the assignment was to implement a podcast applicat ion and at least two advanced 
features. I implemented more of them and are described below. 
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5.2.1 Playback speed control 

One of the most frequently requested feature by users was Playback speed control. Stan­
dard MediaPlayer interface does provide easy interface and the most important features. 
However, playback speed was not one of them. W i t h Jel ly Bean (4.1 - A P I 16), A n ­
droid was provided wi th new A P I s for low-level media manipulat ion, like MediaExtractor, 
MediaCodec and MediaCrypto. Us ing these, one can define behavior of each part of player 
like networking, buffering, extraction, decoding or rendering. However to implement the 
whole player it requires a lot of work and code. 

ExoPlayer is project that implements these A P I s . Its sample demo applicat ion has a 
nice wrapper that provides a higher level interface but s t i l l enables to re-implement parts 
of player. Figure 5.3 shows the high level object model for an ExoPlayer configured to play 
M P 4 streams. It was used it as a base for custom implementation. 

Core of DemoPlayer is object of class ExoPlayer. Th is class handles internal state of 
player but does not implement the playback self. After in i t ia l izat ion, this functionality is 
injected i n a renderer object. Aud ioCas t does not need video renderer as i n M P 4 so only 
custom VariableSpeedMediaCodecAudioTrackRenderer was injected. For SampleSource 
it uses default ExtractorSampleSource and DefaultUriDataSource. The playback speed 
control self is implemented i n renderer. 

ExoPlayer - MP4 

DefaultUriDataSource •* ExtractorSampleSource - MediaCodec VideoTrack Renderer 

Mp4 Extractor MediaCodecAudioTrackRenderer 

... , / ; ... 
MediaCodec AudioTrack 

Decoding Rendering II 

_ 

Arwoid frame-work 

Figure 5.3: Object model for M P 4 playbacks using ExoPlayer 

This feature is not standardly implemented i n music players and only a few podcast /audio-
book players successfully implement i t . Therefore the resources are rather l imi ted . One 
of the recommended options for A n d r o i d is to use SoundPool6. However, it is designed 
mainly for short audio sounds and wi th longer audio tracks, the performance and stabil i ty 
showed to be very poor. After a comprehensive search open-source l ibrary for speeding up 
or slowing down speech Sonic7 was discovered. It is pr imar i ly implemented i n A N S I C 
but also i n pure Java. The Java implementation uses only standard components so it can 
be easily used in A n d r o i d . The C P U intensive work is done wi th integer ma th and perfor­
mance is really good even on older devices. A N S I C code was also tr ied i n Aud ioCas t , using 
sonic-ndk8 and A n d r o i d N D K and J N I . However the quali ty difference was not noticeable. 
For speeds below 2 X it uses P I C O L A algori thm wi th t ime-domain harmonic scaling. 

6SoundPool - http://developer.android.com/reference/android/media/SoundPool.html  
7Sonic - https://github.com/waywardgeek/sonic  
8sonic-ndk - https://github.com/waywardgeek/sonic-ndk 
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5.2.2 Loading and synchronization of podcasts 

Podcast feeds are available in X M L files stored on remote servers. These files can be 
extensive and contain a lot of data. Plus , depending on the size of audio files and internet 
connection of server it can take a long time to parse and process the whole feed. In the 
beginning of development Aud ioCas t enabled to process only 20 latest entries from feed so 
the t ime required to parse a l l subscribed podcast was tolerable. However, this l imi ta t ion 
was not acceptable by users so parsing of whole podcast was implemented. Major i ty of 
podcasts publ ish i n their X M L feed circa 100 latest episodes. W h i l e using applicat ion I 
encountered podcast w i th circa 300 episodes. W h e n user is subscribed to circa 10 podcast, 
the processing takes around 2 minutes. This is not an action user wants to wait for in 
foreground. Therefore it was moved to DownloadService. It should be done automatical ly 
and i n periodical intervals. User is able to set frequency of the synchronization. 

One way was to init iate the synchronization is to check t ime periodical ly i n service 
using a Timer however it was C P U consuming and not reliable. A solution of using 
BroadcastReceiver w i th AlarmManager A P I came out. AlarmManager can be used to 
run a Pendinglntent on specific t ime. Moreover, the BroadcastReceiver can be defined 
wi th intent filter android, intent .action.B00T_C0MPLETED which w i l l run it w i t h device 
boot-up. 

Synchronization consists of two phases - synchronization of feeds and synchronization 
of downloads. To parse the feeds Aud ioCas t uses E a r l 9 . It is a lightweight l ibrary which 
parses both R S S and A t o m feeds and produces simple P O J O . The values are then processed 
and copied to FeedEntity. Aud ioCas t then parses episodes and either merges them wi th 
existing episodes in database or creates new ones. 

AudioCas t can download latest episodes of podcasts. User specifies how many should 
be downloaded. W h e n new episode is published, the older ones are deleted. To down­
load episodes Aud ioCas t uses FileDownloader10 l ibrary. Ini t ia l ly used Andro ids native 
DownloadManager was used but s imilar ly as w i th MediaPlayer, it provides l imi ted inter­
face. It d id not enable access to current progress of downloads or pausing of download 
which are both important features. 

5.2.3 Audeliver and iTunes search integration 

Audeliver provides a simple X M L A P I . To communicate w i th it Aud ioCas t uses mechanisms 
in asynchronous tasks. To parse it to entities is used SimpleXML11 l ibrary. It matches the 
structure of X M L to entity using annotations on variables of class. It can be used to parse 
al l podcasts however to unify behavior of feeds Aud ioCas t processes Audel iver feeds from 
R S S X M L . Cus tom A P I calls are used to authentication requests - login and register, for 
acquiring list of Audel iver feeds and for uploading of new recording. 

Audeliver does not support push notifications when upload is finished, so i n DownloadService 
AudioCas t periodical ly calls A P I for progress of upload. W h e n it is finished, corresponding 
feed is refreshed and task is done. 

To simplify adding of content to Audel iver a „shar ing of video to Aud ioCas t " feature 
was implemented to Aud ioCas t . It uses i n t e n t - f i l t e r defined i n AndroidManifes.xml. 
This intent-filter states to A n d r o i d system that the appl icat ion can receive specified type 
of Intent from other applications. Intent-filter in Aud ioCas t is set for textual data. It is 

9 Ear l - https://github.com/einmalfel/Earl 
10FileDownloader - https://github.com/lingochamp/FileDownloader  
1 1 SimpleXML - http://simple.sourceforge.net/ 
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(a) Parsing a YouTube U R L (b) Dialog to add video to Audeliver 

attached to the MainActivity. W h e n the act ivi ty is started and intent contains relevant 
data, DiscoverFragment is opened wi th the text as parameter. It asynchronously validates 
the data. These 3 states can occur: 

Val id Y o u T u b e U R L is then queried by YouTube oEmbed API12. The U R L of a video is 
concatenated wi th provided oEmbed U R L . The response contains basic information 
about the video, including original t i t le. The image of video is received using YouTube 
Data A P I 1 3 . The ID of the video is pasted into given A P I U R L , which responds w i t h 
default video thumbnai l . L ike this, the video entry is distinctive for the user and can 
be processes to Audel iver upload. 

Val id feed U R L is verified if it is an X M L document and i f it contains R S S of A t o m 
feed. It is then processed to general podcast loading process mentioned before. If 
it contains relevant feed and entries, it is displayed as regular podcast and user can 
view details and subscribe to it. 

Other text is considered as a search query and is passed to iTunes Search API11. For 
this A P I Aud ioCas t uses the same A P I C a l l mechanism as w i t h Audel iver A P I . It 
returns a json object which contains list of found relevant podcasts. Entries contain 
fields about podcasts i n iTunes database. Feed U R L , image U R L and tit le are parsed 

1 2oEmbed - http://oembed.com/ 
1 3YouTube Data API - https://developers.google.com/youtube/v3/ 
1 4iTunes Search API - https://affiliate.itunes.apple.com/resources/documentation/ 

itunes-store-web-service-search-api/ 
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and used to show list for users. W h e n an entry is opened, Aud ioCas t parses the feed 
and shows the details - same as wi th val id feed U R L s . 

5.2.4 Q R scanner 

Another feature to improve usabil i ty of applicat ion was ease the way how to transfer data 
from desktop computers or laptops to the applicat ion. Simple and pleasant option showed 
to be generating and scanning of Q R codes. To implement the functionality new Barcode 
API15 was chosen. The sample applicat ion provides a nice example, which was integrated 
into Aud ioCas t . A n d r o i d 6 ( A P I level 23) introduced new Runtime Permission1^, which 
needs to be handled when using device camera. User is prompted to grant permission to 
AudioCas t . If used does not enable i t , the feature is disabled. 

QRScannerActivity is opened from DiscoveryFragment and i f it successfully scans a 
barcode it returns textual result. It is then pasted to DiscoveryFragment search field and 
processed the way described above 5.2.3. 

£ David Deida - Cesta pravého muže 
CESTA' " 
: in> 
MU ÍE 

7Ü 

I The Miracle of Self-discipline The No-
Excuses Way to Getting Things Done . 

l Steps to Fearless Speaking by Ulyan 
Wilder ABEE 

Influence People © 

~~~ what the Most Successful 
Before Breakfast [64] By Lauras 

(a) Q R code scanner in AudioCast (b) Audio-book list 

5.2.5 Audio-books 

In prefatory user research mult iple users stated that they would like to use single applicat ion 
both for podcast l istening and for audio-books. B o t h are mostly spoken words and used 
for education. However, a l l the competing applicat ion for podcast l istening which were 

1 5Mobile Vision - https://developers.google.com/vision/barcodes-overview 
1 6Runtime Permission - http://developer.android.com/training/permissions/requesting.html 
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researched 2.3.1 are aimed for listening and downloading of podcasts from internet. O n l y 
BeyondPod 2.5 supports adding local audio-files to custom feed. None of them support is 
directly. 

Thanks to AudioCas t s reusable data model, integrating audio-books to applicat ion 
was fairly easy. Aud ioCas t assumes that each audio-book is saved i n its own folder and 
contains mult iple audio-files (chapters of book) which have corresponding names alpha­
betically ordered. User can either choose to import a single folder like this or a folder 
which contains mult iple folders w i th audio-books (collection). For selecting a directory 
NoNonsense-FilePicker17 l ibrary was used. It is used also for changing of default down­
loads folder in settings. This l ibrary internally handles A n d r o i d 6 permissions - reading an 
external storage also requires user-granter permission. W h e n user selects folder, Aud ioCas t 
recursively scans for audio-files. Using Andro ids MediaMetadataRetriever A P I it tries to 
retrieve meta-data as published date or author of audio-files. Each val id audio-file is added 
to database as an EpisodeEntity and each folder as FeedEntity. L ike this, it is easy to 
reuse U I elements from podcasts. 

5.3 Used tools and libraries 

A n d r o i d development grew significantly in past years. Thanks to is and Googles open-source 
attitude, there is a big community of developers sharing their knowledge and tools. O n a 
web-based G i t repository hosting service Gitffub 1 8, there are many open-source repositories 
for A n d r o i d project. The amount of libraries is large. To find the right ones for AudioCas t 
Android Arsenal19 por ta l was used. 

For development was used the newest version of Android Studio20. Dur ing the devel­
opment there was conducted an update to version 2. One of the new features was Vector 
drawables21. Before that a l l the graphics were rasters and required to be packed wi th the 
application in mult iple resolutions - for different device screen densities. It meant excess ef­
fort for developers. Vector drawables enable to use graphics i n vector representation. This 
feature is enabled only from A n d r o i d 5.0 ( A P I level 21) but for backward compat ibi l i ty 
A n d r o i d Studio w i l l automatical ly generate raster images i n corresponding resolution for 
older A n d r o i d versions. Vector drawables can be created directly i n X M L or imported from 
S V G files. Moreover, A n d r o i d Studio provides extensible collection of default icons. Other 
icons were downloaded from free icon database Flat icon22. 

5.3.1 Crashlytics Crash Reporting 

Google P l a y Developer Console provides a way to gather crash reports from installations in 
production. W h e n the applicat ion crashed, a dialog is shown to user w i th opt ion to report 
crash to developer. However, user needs to expl ic i t ly confirm the action and generally not 
many users are wi l l ing to do i t . There are are many automatic crash-reporting tools. They 
are attached to applicat ion and when applicat ion crashes, they gather relevant available 
information and send report to external server. M a n y developers use open source or ad-hoc 

17NoNonsense-FilePicker - https: / /gi thub. com/spacecowboy/NoNonsense-FilePicker 
1 8 GitHub - https: / /gi thub. com/ 
1 9Android Arsenal - https://android-arsenal.com/ 
2 0Android Studio - http://developer.android.com/tools/studio/index.html 
2 1Vector drawables - http://developer.android.com/tools/help/vector-asset-studio.html 
2 2Flaticon - http://www.flaticon.com/ 
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Figure 5.6: V i e w over Crashlyt ics crash repors 

solutions of their own, like those that send crash reports v i a email , but often quickly become 
overwhelmed by the amount of data there is to parse. 

I decided to use Crashlytics2^. It is a royally free service wi th own servers and 
web tools to present and analyze results 5.6. It is easily added to applicat ion - using a 
standard dependency and module plugin. Moreover, there is an A n d r o i d Studio plugin, 
which automates the whole integration. 

It enabled to collect and fix crashes from a l l devices that were not available during 
development. 

5.3.2 Publishing 

AudioCas t was published on Google P l a y S to r e 2 4 . To publish application, one must create 
a developer account w i th in i t i a l fee of 25$. Developers can publish only digi ta l ly signed 
applications. The asynchronous key is generated w i t h first publ icat ion of the applicat ion 
and can not be recovered i n the case of loss. Wi thou t it , it is not possible to update the 
application in P l a y Store. After successful upload of new version, it is put under review 
and lasts a couple of hours. 

For promoting new versions and bui ld ing up a community of users, a Facebook page 2 5 

was created. Through it , the users were informed about new features, their questions were 
answered and feedback was collected. 

The applicat ion is pr imar i ly developed i n Engl i sh but it was simultaneously translated 
to Czech and Slovak languages. A n d r o i d has a useful system of text management from the 

2 3Crashlytics - ht tps : / / t ry .crashlyt ics .com/ 
2 4AudioCast - Google Play Store - https://play.google. com/store/apps/details?id=com.audiocast 
2 5AudioCast - Facebook - https://www.facebook.com/AudioCastApp 
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very beginning. A l l s tr ing should be saved i n . xml resource files i n a key-value pairs. The 
key is the same for every language - it is an identifier. Values are the strings translated 
to corresponding languages. A l l str ing from each language are saved i n saved i n single file 
string.xml and stored i n language-specific folder in res folder of project. If any key is 
not found i n the language-specific file, the default value is used. Default bu i ld configuration 
does not allow to bu i ld signed applicat ion wi th un-translated strings. 

5.3.3 Code metrics 

Appl i ca t ion was developed wi th use of a lot of libraries. It enabled to implement extensive 
functionality in very short t ime and wi th l imi ted resources. A l though the code often uses 
simple A P I provided by libraries, the metrics of the applicat ion are significant. A n d r o i d 
Studio has plugin MetricsReloaded2® which was used to count metrics i n Aud ioCas t . Table 
5.1 shows the numbers of lines of code i n the applicat ion. Modu le app is a custom code 
developed for this applicat ion except the code for Q R scanner 5.5a. It was re-used from 
sample applicat ion and represents circa 3500 lines of code. Most comprehensive packages 
are fragment, containing a l l the logic of the fragments, and u t i l i t y , containing a l l uti l i t ies 
for working wi th database, podcast feeds, text processing, etc. 

Java L O C X M L L O C L O C 
Product 

L O C 
JN on-commenting 

L O C 

app 25345 5045 31596 31316 28178 
C i r c l eT imerL ib ra ry 489 18 534 500 423 

ShowcaseLibrary 2145 281 2503 2407 1646 
Tota l 27979 5344 34921 31510 29910 

Table 5.1: Code metrics of Aud ioCas t implementat ion 

For assuring the code quali ty A n d r o i d L i n t 2 was used. It helped to discover potential 
bugs, performance problems and security threats. It is by default used when bui ld ing signed 
.apk file for release. These checks prevented to publ ish untranslated strings or potential 
problems wi th X M L layouts. 

MetricsReloaded - https: / /gi thub. com/BasLei jdekkers/MetricsReloaded 
Android Lint - h t tp: / / tools .android.com/t ips/ l int 
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Chapter 6 

Evaluation and testing 

The only way to find out if it really 
works is to test it. 

Steve Krug [5] 

This chapter w i l l guide the reader through the user testing and continuous improvement 
of applicat ion. In first section 6.1, the reader can read how beta-testing was conducted 
during the development. It brought many new knowledge but the most useful insights were 
from continuous usabil i ty testing which is described later. A t the end of development, an 
extensive testing was conducted which is discussed in section 6.3. A t the end of chapter, 
there are proposed next steps which could be done i n future development. 

6.1 Beta testing 

Beta testing is a methodology when a new release of applicat ion is firstly published to 
closed group of users. They use the applicat ion and report problems they encountered to 
the development team. This version of appl icat ion is usually modified to gather more usage 
data and send it to developers automatically. W h e n creating a group of beta-testers, it is 
good to create a community where they can discuss and share their opinions. Especial ly i f 
the testing is on a voluntar i ly base, testers usually do not pro-actively report problems or 
give proposals for improvement. The developer team needs to actively ask them to do so. 

There are mult iple ways how to deliver testing applicat ion to group of beta-testers. 
Na tu ra l way is to generate an instal lat ion file (.apk file) w i th release bu i ld of applicat ion 
and deliver it to users v ia email or v ia shared storage. Testers download the applicat ion 
to their devices and manual ly instal l i t . O n Android-powered devices, the A n d r o i d system 
recognizes 1 the .apk in email attachment and shows Install Now but ton which redirects 
directly to instal lat ion. Due to security precautions, A n d r o i d impl ic i t ly does not allow users 
to instal l applications other way than officially - through Google P l a y Store. Installation 
from .apk file w i l l start only if the user enables Unknown sources i n device settings. 

Google also provides a more pleasant way of dis t r ibut ing applicat ion to testers - through 
the Google P l a y Store. Developers upload digi ta l ly signed applicat ion to P l a y Store sepa­
rately from product ion version. There are 3 ways to set up beta-testing: 

alternative Distribution Options - http://developer.android.com/distribute/tools/ 
open-distribution.html 
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O p e n beta testing - developer gets a special U R L to P l a y Store which is distr ibuted to 
testers. W h e n it is opened, P l a y Store offers opt-in but ton to enter beta-testing to 
currently signed-in Google account. Because the U R L is public , this method can be 
used to spread the testing group rapidly. 

Closed beta testing is restricted to closed group of testers. Every testing account must 
be added by developer in form of email address or .csv file w i th mult iple addresses. 

Closed beta with Google-)- community is the oldest option. A Google+ community 
is created for the group of testers. To jo in this group tester must firstly become a 
member of the community and then can joint the beta program. 

The group of testers then automatical ly receives updates to the newest beta-version of the 
application through Google P l a y Store. The original product ion version w i l l be overridden 
this way. Developers must regard proper versioning of appl icat ion builds because Google 
P lay w i l l ins ta l l the highest version available (both from beta and production). W h e n the 
beta-testing is stopped, the group of testers remains but the testing versions of applicat ion 
w i l l be overridden by newest available version. 

There are also other commercial tools for dis t r ibut ing and managing beta-testing like 
Beta by Crashlytics2. It is over-connected w i t h other tools of Crashlyt ics like crash-
reporting 5.3. 

In the early development of Aud ioCas t , the first method was used - early versions 
of appl icat ion was sent to testers by email or installed the applicat ion directly to their 
devices. W h e n the applicat ion grew, a bigger group of testers would have been useful. 
For this purpose, beta-testing i n Google P l a y Store was started. Requests were published 
through authors personal social network. They addressed direct ly power-users w i th whom 
the testing of design i n the beginning was made. Together the group of Aud ioCas t testers 
counted circa 10 people. F r o m the beginning Crashlyt ics was implemented so a l l applicat ion 
crashes were reported and could be fixed. 

Thanks to this, important problems were discovered before the new version was released 
to product ion. The applicat ion had problems wi th specific older devices which had too low 
heap memory size for loading bigger number of images. Th is problem was not possible 
to reproduce wi th devices which were available. The crash reports from Crashlyt ics are 
anonymous and can not be assigned to specific user. O n l y available info is device model so 
I contacted group of testers and found the corresponding one. W i t h developer tools and 
device in hand it was able to fix the problems. 

6.2 Continuous usability tests 

A s mentioned before 3.3, the applicat ion was developed using R I T E framework wi th com­
binat ion of usabil i ty tests according to Steve K r u g [5]. A big amount of respondents was 
not available during development so the usabil i ty tests were often made wi th a group of 
beta-testers. M a n y of them were power-users so they provided me very useful insights and 
feedback. 

The usabil i ty testing sessions were conducted in light-spirit and easy atmosphere. In 
the beginning I invi ted respondents to quiet cafes or restaurants. After the introduct ion 

2Beta by Crashlytics - h t tp : / / t ry . crashlyt ics . com/beta/ 
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and short small-talk we proceeded to tests. I explained what the session is about, how 
long it w i l l take and what it is good for. Useful th ing to say was that we are testing the 
application and not the tester so there is no wrong answer. I asked them to think-out- loud 
- to talk about everything what they see, how do they understand what they see, what they 
are doing and what they think it w i l l do. To init iate this mood, I firstly asked them about 
their favorite applications and what they like about them. D u r i n g this, I also took notes 
so the respondents do not th ink I write down only negatives. 

I prepared circa 6 different scenarios, which included the most important actions i n the 
applicat ion. The scenarios evolved during the development as new features were added. A 
few specific questions regarding the task were prepared for each scenario and were asked 
right after the task was finished. 

The most insightful reports from testing can be found translated in attachment C . 
W i t h the release of the first version usabil i ty tests commenced. The G U I of the first 

version was almost identical w i th the design on final mock-ups which were created in coop­
eration wi th a part of the respondents. 

The first version of appl icat ion could parse podcast feeds and subscribe to them. Users 
could download episodes of their podcast manually. It could both play local ly downloaded 
audio files and stream from the internet. App l i ca t ion parsed only last 20 episodes of a 
podcast and the data were persisted as a serialized objects i n SharedPreferences 5.1.1. 
Because of smal l a amount of episodes this d id not present a performance problem. It 
showed list of subscribed podcasts, detai l of podcasts w i t h list of episodes and a screen for 
player. 

I conducted a usabil i ty testing wi th one of the power-users. The a im of this test was 
size of elements One th ing is to test U I using a mock - on a P C screen but experience on a 
real hand-held device is other. Respondent was positive about the layout of the applicat ion 
and overall navigation - using the navigation drawer. There were minor confusions because 
of low-quality items. Respondent complained about the lack of functionality - which was 
really min ima l i n that stage. M a i n problem was missing search functionality - user needed 
to find a podcast (using web browser), copy a U R L to cl ipboard and paste it to Aud ioCas t . 

This version was also dis tr ibuted to a group of beta-testers using email . Thanks to their 
usage, bugs i n playback and in downloading of episodes were discovered. 

After the in i t i a l verification the development continued for a few weeks. The next release 
contained following improvements and features: 

• Screen l ist ing only downloaded episodes. 

• Screen l ist ing a l l episodes of a l l subscribed podcasts. 

• Boards screens - entity for grouping similar podcasts. 

• Play-later queue. 

• iTunes database search 5.2.3. 

• Au tomat ic periodical synchronization of podcasts. 

• System notification w i t h playback control. 

• Integration of Audel iver A P I . 
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New single features were sent to beta-testers but due to occasional bugs and frequent 
changes the motivat ion of testers suffered. Frequency of updates was lowered. 

Specific features were tested right after the code reached a stable state. 
Important changes were made to Discover screen. The in i t i a l set-up used the text-

field just for iTunes search. To add a podcast from U R L user needs to click a but ton and 
paste U R L into a text-field i n a dialog. Tested respondents firstly tr ied to paste a U R L to 
the search box for iTunes search. A s a result, the text-field was improved to parse U R L 
strings and used them to directly open detai l of parsed podcast. Hin t text was added to 
the text-field and later it was improved to handle YouTube l inks as well. 

After testing Boards concept, it was temporari ly removed from the applicat ion. Inten-
der purpose of boards was as a collection of s imilar podcasts. User could subscribe to the 
whole board or just find similar podcasts. These collections should be implemented and 
stored on a remote server. For demonstration, an in-device hard-coded collections were 
created. However, meeting wi th power-users showed that this was not a feature they would 
rely on or create new collections to share wi th community. Due to extensive implementat ion 
it was decided to temporari ly remove this feature. 

Audeliver A P I integration was implemented smoothly. In the beginning the A P I d id not 
provide an option to register a new account. In the dialog for interaction wi th Audel iver in 
AudioCas t , there was a but ton to register a new account however it only opened web-site 
where the users made a registration. Enter ing registered credentials again - to login in 
application was also needed. After this, new A P I calls i n Audel iver were requested and 
after a short t ime they were delivered. Registering of a new account was integrated to 
AudioCas t and provided a smooth experience. 
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The screens containing episodes also came through a change 6.1b. F i r s t l y each episode 
i tem in the list contained l i t t le detail and main act ion was to add episode to P l a y Later . 
C l i ck ing on the i tem started playback. The items showed two lines of description and in­
tention was to open detail of episode to see more description. However, respondents in 
usabili ty testing showed antipathy against this way and wanted to see description more 
quickly. Entries were then made expandable - cl icking on the i tem expands tit le and de­
scription and shows more detail . The ma in action was changed to play/pause but ton which 
is colored i n accent color i f the episode is downloaded. T h e but ton is replaced wi th progress 
indicator i f the episode is being downloaded. The podcast detail header of an Audel iver 
podcast contained a but ton to open authorizat ion dialog firstly however it was removed 
because the same act ion is accessible from navigation drawer and users are familiar w i t h it 
after they login. 

Screen for automatic downloads also came through changes thanks to usabil i ty testing. 
A t first, the first i tem in list of podcasts was dedicated to control overall synchronization. It 
contained switch to enable/disable periodical synchronization and but ton to start manual 
synchronization. T h i s i tem was visual ly similar w i th entries for normal podcasts to fit 
the style. However, this was discovered as faulty. Respondents had problems wi th the 
understanding of the controls. Another problem was discovered wi th manual downloading 
of latest episodes. To do this, the applicat ion showed two dialogs - one to ask if user wants 
to "Force synchronization" and second one to choose number of latest episodes. The first 
one was evaluated as confusing and not intuit ive. A s a result, the overall switch was moved 
to AppBar - next to a label of the screen. The problematic dialog was removed and the 
but ton takes user directly to selecting number of episodes. 

Tutor ia l was tested w i t h users too. Users who were not familiar w i th podcast applica­
tions before welcomed the tu tor ia l w i th great feedback. Power-users however said that they 
do not need it and it is bothering them. Resul t ing action was to re-implement the l ibrary 
and add but ton to disable a l l tu tor ia l tips in the applicat ion. 

6.3 Final tests and users feedback 

W h e n the applicat ion contained most of planned features and development was coming 
to an end, a comprehensive usabil i ty testing took place. A set of actions was prepared 
which went through the most important parts of applicat ion. To each action there were 
specific questions to get specific knowledge about important elements. Prepared actions 
and question were following: 

• F i n d your favorite podcast, subscribe to it , find some interesting episodes and play 
them. 

— Is Discover function easy to find and explanatory? 

— W o u l d you use more details about the episodes? 

— Is the P l a y Later feature explained i n tu tor ia l well? D i d you understand what 
is it good for? 

• Set your favorite podcast to automatical ly download 4 newest episodes. Then down­
load two latest episodes from the podcast. 

— D i d you find the automatic downloads easily? Was it intuitive? 
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— D o you know about more ways how to download latest episodes? 

• Create an Audel iver account and find your podcast. 

— Is the login but ton intuit ive? 

— Is register/login process smooth and easy? 

— Where would you expect your Audel iver podcasts to be? 

• Change the playback speed of the currently played episode. 

— Is this control accessible? Where would you rather put i t? 

• F i n d a Y o u Tube video on your mobile and add it to your Audel iver podcast. 

— D i d you know about this feature? Where from? 

— W o u l d you welcome more info about the episode? 

• F i n d a Y o u Tube video on your computer and add it to your Audel iver podcast. 

— D i d you know about this feature? Where from? 

• Import your collection of audio-books and listen to one. 

— How d id you understand the two different add-modes? 

A t the end of the session, the respondents got a questionnaire about their experience 
using the applicat ion. It was made according to Liker t scale [6]. It included the following 
items: 

• The controls of playback in applicat ion an in notification are intuit ive. 

• The player screen is explanatory and has a l l important controls. 

• The podcast detai l contains a l l important information. 

• The tu tor ia l is useful and I read it. 

• I understand what is a podcast. 

• Settings screen is clear and explanatory. 

• Automatic-downloads screen is intuit ive. 

• Regis ter / login to Audel iver is easy and smooth. 

• M y Audel iver podcasts are i n the easy to access. 

• A d d i n g content to Audel iver account is easy and smooth. 

• Discovery screen is intuit ive and easy to use. 

• The whole applicat ion is intuit ive and consistent. 

• Overa l l impression is positive and I would recommend it to friends. 
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Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 8 10 

(a) Overall impression is positive and I would 
recommend it to friends. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 8 10 

(b) The whole application is intuitive and 
consistent. 

Except for respondents of usabil i ty tests, this questionnaire was sent to group of beta-
testers and selected people who used the applicat ion. Together it was filled by 14 users. 
Overal l results were fairly positive what I find as a great result. Posit ive feedback was 
mainly received from power-users and from users who used similar applications before. 
Less-positive feedback was from users who d id not use podcasts before and use main ly basic 
functions and applications of their smartphones. F r o m these results, it can be concluded 
that the applicat ion should not be aimed at general public . The target audience showed to 
be correctly estimated dur ing creating of personas 4.1 in the phase of design. 

The results of summarizing questions can be seen on chart 6.2b. Other results can be 
found in appendix E . 

The applicat ion was published circa 2 months before this thesis was finished. In the 
meantime it was promoted using authors Facebook profile. I published it to my personal 
page and to few student groups. Boosted wi th this m in ima l marketing, Aud ioCas t had 65 
installs from Google P l a y Store. More than half of the installs remained installed and is 
being automatical ly updated to the latest available version. App l i ca t ion has stable audience 
of dai ly users. Figure 6.3 shows statistics Crashlyt ics analytics tool , taken on 23.05.2016. 
The values are taken only from release versions of the application, debugging usages are 
not included. The statistics show that Aud ioCas t has stable user base despite the min ima l 
marketing. W i t h the proper marketing it could surely reach much bigger audience. 

Aud ioCas t A l l applications in Mus ic & A u d i o 

A n d r o i d 4.4 30.30% 28.19% 
A n d r o i d 5.1 25.22% 13.54% 
A n d r o i d 6.0 24.26% 8.68% 
A n d r o i d 5.0 11.11% 14.09% 
A n d r o i d 4.3 6.09% 4.20% 
A n d r o i d 4.1 3.03% 11.30% 

Table 6.1: Google P l a y Developer Console statistics about A n d r o i d versions of AudioCas t 
installs 

Statistics from Google P l a y Developer Console 6.1 say that appl icat ion is installed 
mainly on A n d r o i d 4.4 ( K i t K a t ) version. Compared to the average dis t r ibut ion of A n d r o i d 
version i n Mus ic & A u d i o applications, Aud ioCas t has bigger presence i n newer versions of 
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A n d r o i d . A n d r o i d Lo l l ipop (5.1) and Marshmal low (6.0) have bigger usage at the expenses 
of A n d r o i d Jel ly Bean (4.1). It can be explained by target audience of educated people and 
by geographic locat ion of central Europe. 

ACTIVE USERS RIGHT NOW 

DAILY ACTIVE USERS DAILY NEW USERS MONTHLY ACTIVE JSERS CRASH-FREE USERS SESSIONS 

4 
33.3% 

4 A. 33.3% 
DAILY ACTIVE USERS 

o e 

75.0% 0,2.13 (213000) 
DAI LY USERS FOR TOP BUILDS 

5cm 

APR 23 

TOP BUILDS 

0.2.13 (213000) 

0.2.12 (212O0OI 

CRASH-FREE USERS : E : S ::-N LENGTH RELEASE STATUS 

3:44MIN Successful Release 

Successful Release 

Release Metrics > 

Release Metrics > 

Figure 6.3: V i e w over Crashlyt ics analysis screen of AudioCas t 

6.4 Future development 

AudioCas t was developed to a fully functional and tested applicat ion wi th a solid set of 
features. The development was intense and the most important and demanded features 
were implemented. D u r i n g the usabil i ty tests, users also talked about various other features 
they came up w i t h or saw i n other smartphone applications they use for podcast listening. 
They might surely be useful and would improve the functionality of Aud ioCas t to compete 
wi th the best appl icat ion available on market. The features that were mentioned the most 
frequently and were evaluated to fit the scope of AudioCas t £1X6 ctS follows: 
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Boards 
A s mentioned i n design 4.9, the concept of boards was par t ia l ly implemented in A u -
dioCast but temporar i ly removed. This component was intended to work as a tool to 
share sets of podcasts or find similar podcasts from same category. Selected boards 
would be uploaded to remote server and each board should have been marked w i t h 
tags. Tags would be used as keywords when searching through database of boards. 
To in i t ia l ly f i l l or substitute the database, gPodder A P I 3 could be used. It provides 
a big database of podcasts marked w i t h tags and references to similar podcasts. 

Full-text search in episode descriptions 
Podcast feeds often counts hundreds of episodes. Each of them has denouncing title 
and generally have relevant description which summarizes the content of episode. 
These data could be used to search in the collection of subscribed podcasts and 
easily find episodes containing specific keywords or a topic. To make search results 
more relevant, episodes could be ordered by number of matches of keyword i n the 
description. 

Deeper Audel iver integration 
AudioCas t integrated Audelivers most important features like registering a new user, 
logging in , l is t ing podcasts and adding new episodes to podcasts. D u r i n g the develop­
ment of appl icat ion there were added new A P I calls which were not yet implemented 
in Aud ioCas t . Op t ion to create or delete a Audel iver podcast and delete an episode 
would be surely useful. Another feature requested by users was backup and restore of 
podcast subscriptions to Audel iver account. Few users expected that when they login 
w i t h their Audel iver account on another device, it w i l l restore their subscriptions from 
previous device. Th is feature, however, does not exactly fit the scope of Audel iver 
service so it might be implemented separately. 

Another useful improvement would be to upload audio files directly from smartphone 
to Audel iver podcasts. Every smartphone possess a solid microphone which could be 
used to record various audio or even new episodes of a podcast. W i t h simple editing 
it could be an easy way to publ ish own podcasts. 

3gPodder - http://gpodder.org/ 
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Chapter 7 

Conclusion 

In this thesis, I successfully designed, implemented, tested and published an A n d r o i d ap­
plicat ion for podcast listening. The work was strongly driven by user experience research. 
I used it not only during the design phase but also during the whole development, accord­
ing to R I T E methodology. Each new feature was tested and evaluated by respondents in 
continuous usabil i ty tests. 

Thanks to the users experience research and usabil i ty testing, the applicat ion is intuit ive 
and easy to use what was confirmed during the final evaluation and measurements. For the 
development I used the newest technologies and many available libraries which enabled to 
implement a big set of features w i t h l imi ted t ime and resources. 

Integration w i t h Audel iver service gives Aud ioCas t a great advantage compared to other 
applications which enable users just to consume content from podcasts. I want to continue 
developing this appl icat ion and to extend its functionality even more. One of the considered 
ways would be to implement recording and uploading of audio direct ly from device which 
could make it a great option for beginning podcast publishers. 

The result of this thesis is a stable applicat ion which can compete wi th the most popular 
commercial applicat ion available on market. 
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Appendix A 

Content of D V D 

• / s r c / 

/app-release.apk - instal lat ion archive of AudioCas t 

/ A n d r o i d - A u d i o C a s t / - A n d r o i d Studio project 

• / thesis / 

/projekt .pdf - P D F file of this document 

/poster .pdf - poster for this thesis 

/v ideo.mp4 - video for this thesis 

/ s c r / - source files of this document 

/usability-tests/ - recordings from usabil i ty tests 
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Appendix B 

Personas 

N A M E 

D a v i d 

"I find myself the perfect example of a 
lazy student" 
Student finding the best ways how to 
work the least 

B E H A V I O R 

F inds lectures or audiobooks on in ­
ternet (YouTube) 
Downloads videos, extracts audio, i n ­
creases speed of the whole file 
Plays the audio files using standard music 
players; Before sleep 

The process requires various software 
and many steps 

D E M O G R A P H I C S 

25 years o ld 
Single 
Student, I T 

N E E D S A N D G O A L S 

P lay ing local files (audio-books) 
A d d i n g YouTube videos easily and having 
them downloaded 
Increasing speed of playback, sleep t imer 
Hav ing the applicat ion for free 

Table B . l : Persona 1 
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N A M E 

Tomas 

„ P o d c a s t s are perfect way how to spend 
time when traveling." 
Ac t ive student, involved i n startups 

B E H A V I O R 

Lis ts through most popular podcasts 
and selects episodes to download 
Listens to them continuously while trav­
eling (train, bus, tram) 
Praises podcast appl icat ion on i O S wi th 
various podcast rankings 
Wants to listen only the best episodes 
Forgets progress i n l istening 

D E M O G R A P H I C S 

21 years o ld 
Single 
Student, I T , Entrepreneur 

N E E D S A N D G O A L S 

F i n d i n g most popular feeds 
Onl ine streaming 
Queuing of „Play later" 
Remembering playback posit ion in mul t i ­
ple tracks 

Table B .2 : Persona 2 

N A M E 

M a r t i n 

„No t ime to waste my t ime" 
Act ive manager, learns everything about 
working wi th people 

B E H A V I O R 

Lis ts his subscriptions, manual ly se­
lects episodes to download 
Expor t s best episodes to mp3 and saves 
for later 
Listens to local ly downloaded mp3 audio-
books 
Uses outdated applicat ion because simple 
usage 
Plays faster speed everytime 

D E M O G R A P H I C S 

50 years o ld 
Mar r i ed 
Employed, H R manager 

N E E D S A N D G O A L S 

P lay ing local files (audio-books) 
Group ing of podcasts by topic/ tags 
Simple interface as possible 
Playback speed control 

Table B .3 : Persona 3 
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N A M E 

Lucie 

„1 listen to music while traveling, study­
ing, training.. . actually a l l day long" 
Student w i th headphones on a l l the time. 

B E H A V I O R 

Subscribes to many SoundClouds R S S 
feeds using her podcast appl icat ion 
Downloads single sets (long episodes) and 
listens 
Often listens music before sleep 

Lacks music which is published only 
on YouTube 

D E M O G R A P H I C S 

21 years o ld 
Single 
Student, E lec t r ica l engineering 
Travels a lot 

N E E D S A N D G O A L S 

Online streaming 

Organiz ing subscriptions to groups -
Mus ic , Learning, etc. 
Sleep t imer functionality 

Table B.4 : Persona 4 
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Appendix C 

Wireframes 
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Appendix D 

Usability testing 

Pavel, 12.04.2016 

This test was conducted after an option to download items manual ly was removed. It was 
an experiment to improve usage of P l a y Later function and automatic downloads. Before i t , 
users mainly downloaded episodes only manual ly and played them from Downloads screen. 
Desired behavior was to move the episodes to P l a y Later queue where a l l episodes w i l l be 
downloaded during periodical automatic synchronization or w i th forced synchronization. 
A n interactive tu tor ia l was implemented to make users familiar w i th this feature. It was 
shown wi th the first start of applicat ion. The tu tor ia l was also tested i n this test. 

Pavel is a power-user. He regularly listens to podcasts and audio-books using his smart-
phone. He is i n his early thirties and works as a web-developer. He is also versed i n U X 
and product development. 

• F i n d your favorite podcast, find some interesting episodes and download them for 
later. 

Is Discover function easy to find and explanatory? 
I expected it to be i n the top-right part of the screen, i n the top bar. B u t when 
I saw the but ton [floating action button] it was clear to me. 

W o u l d you use more details about the episodes? 
It is enough. The date of publ icat ion is the most important for me. 

Is the Play Later explained in tutorial well? D i d you understand what is 
it good for? 
I understood the concept but I d id not like i t . A but ton to download the episode 
directly would be much better. The way wi th P l a y Later requires a lot of clicks. 
Dur ing the download I d id not see any feedback in the applicat ion. O n l y the 
notifications showed the progress. It was confusing. 

Is manual download intuitive? 
The but ton to open the screen was the only option so yes. However the screen 
for automatic downloads was confusing. It took me a lot of t ime to understand 
what does the first entry mean. Also , when downloading episodes manually I 
would like to select number of episodes to download. 

• Create Audel iver .com account and find your podcast. 
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Is the login button intuitive? 
Not really. I was searching between the text fields i n drawer. If you didn ' t point 
me out I probably wouldn' t find it. 

Is register/login process smooth and easy? 
There are no misleading options so yes. I didn ' t like that I had to open web-page 
and register there. A l so the need to enter my email and password after it once 
again wasn't good. 

Where would you expect your Audel iver .com podcasts? 

Just where it was. In the list of podcasts. 

• Change playback speed of the currently played episode. 

Is this control accessible? W h e r e would you rather put it? 
Yes, I found it i n the Player. It was obvious and worked great. 

• F i n d a Y o u Tube video and add it to your Audel iver .com podcast. 

Where from did you know about this feature? 
I don't know. I didn ' t really read the tutorial , there were too many screens. B u t 
I seen it i n some applications that I could share a song to some other applicat ion. 

W o u l d you welcome more info about the episode? 
Yes. I seen only the tit le and l ink. A picture from the video would be very nice. 

• Import your collection of audio-books and listen to one. 

D i d you understand the two different add-modes? 
Yes. I use similar applicat ion which has this system too. B u t it is well described 
here too. 

W h a t features would you want in the file-chooser? 
None. It does what it should do. It is just fine. 

Jakub, 19.04.2016 

• F i n d your favorite podcast, find some interesting episodes and download them for 
later. 

Is Discover function easy to find and explanatory? 
Yes, I found i t . B u t I th ink that open drawer on startup would be very useful. 
Oh , and the but ton i n podcasts list is great, I wouldn' t search for it in the top 
bar. 

W o u l d you use more details about the episodes? 
Yes, it is absolutely enough. 

Is the Play Later explained in tutorial well? D i d you understand what is 
it good for? 
It is self explanatory, but I wouldn' t use it because I rather listen to a single 
podcast. 

Is manual download intuitive? 
Yes, I understood it . I didn ' t like the dialog when I wanted to download it 
manually. I th ink that selecting number of episodes direct ly would be better. 
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• Create Audel iver .com account and find your podcast. 

Is the login button intuitive? 
Round text above login but ton wi th L O G I N / A U D E L I V E R 

Is register/login process smooth and easy? 
Yes, no problems at a l l . 

Where would you expect your Audel iver .com podcasts 

In the list of podcasts, as they are. 

• Change playback speed of the currently played episode. 

Is this control accessible? W h e r e would you rather put it? 
It is on a good place. B u t I didn ' t like the picker. Slider would be better. 

• F i n d a Y o u Tube video and add it to your Audel iver .com podcast. 

Where from did you know about this feature? 
I wanted to use the Q R code at first, it was more intui t ive. B u t then I read it 
in the tutor ia l . W h e n I used the Q R scanner I didn ' t like that I need to confirm 
the code. It could take the first code it detects. 

W o u l d you welcome more info about the episode? 
It's just fine. I was guided by the image which is the same as in Y o u Tube 
application. 

• Import your collection of audio-books and listen to one. 

D i d you understand the two different add-modes? 
I d idn ' t use audio-books before so I thought that one audio file was one audio 
book. So I didn ' t understand the single or mult iple folder picker. B u t when I 
saw how a audio-book is saved, it was intuit ive. 

Riccardo, 18.05.2016 

• F i n d your favorite podcast, subscribe to it , find some interesting episodes and play 
them. 

Is Discover function easy to find and explanatory? Yes, it was obvious after I 
saw it in the panel. It took me a while because I was getting familiar w i th the 
application. B u t it is on the right spot. The search screen is clear and intuit ive. 

W o u l d you use more details about the episodes? No , it has everything I need. 
Descript ion and date of publicat ion. 

Is the P l a y Later feature explained in tu tor ia l well? D i d you understand what is 
it good for? Yes, it is for saving episodes for later and applicat ion w i l l download 
them. 

• Set your favorite podcast to automatical ly download 4 newest episodes. Then down­
load two latest episodes from the podcast. 

D i d you find the automatic downloads easily? Was it intuit ive? Yes, it was the 
only but ton. However, it could be bigger. B u t the screen was really confusing 
for me. The but ton to download indicates the automatic download for me. I 
didn' t expect that I need to click on the i tem to change it. 
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Do you know about more ways how to download latest episodes? W e l l . Using 
the download i n automatic download or manual ly I guess. 

Create an Audel iver account and find your podcast. 

Is the login but ton intuit ive? Yes, no problems. The orange text attracted my 
eye. 

Is register/login process smooth and easy? Yes, no problem. 

Where would you expect your Audel iver podcasts to be? In the podcast list. O n 
the top, as it is. However, it can get bad i f you have a lot of Audel iver podcasts. 
In the case it would be good to have separate screen for it. 

Change the playback speed of the currently played episode. 

Is this control accessible? Where would you rather put i t? Yes, I saw it when I 
was going through the applicat ion at the beginning. 

F i n d a YouTube video on your mobile and add it to your Audel iver podcast. 

D i d you know about this feature? Where from? F r o m the tu tor ia l I guess. 

W o u l d you welcome more info about the episode? No , it has what it should 
have. 

F i n d a YouTube video on your computer and add it to your Audel iver podcast. 

D i d you know about this feature? Where from? Yes, I saw the Q R scanner in 
the search screen. B u t I didn ' t th ink of generating a Q R code from YouTube 
U R L . 

Import your collection of audio-books and listen to one. 

How d id you understand the two different add-modes? One is for a single folder, 
another for folder w i th more audio-books. However, I didn ' t like the text. It is 
just a detail , but I would make the texts on the same size. 
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Appendix E 

Final feedback 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 

(a) The controls of the playback in applica­
tion and in notification are intuitive. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

8 10 0 8 10 

(b) The player screen is explanatory and has 
all important controls. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 8 10 

(a) The podcast detail contains all important 
information. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 2 4 6 8 

(b) The tutorial is useful and I read it. 

10 
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Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 2 4 6 8 10 

(a) I understand what is a podcast. 

0 8 10 

(b) Settings screen is clear and explanatory. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 2 4 6 8 10 

(a) Automatic-downloads screen is intuitive. 

0 8 10 

(b) Register/login to Audeliver is easy and 
smooth. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 8 10 

(a) Adding content to Audeliver account is 
easy and smooth. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 

0 8 10 

(b) Discovery screen is intuitive and easy to 
use. 
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