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1 Description and Motivation
The Stake hunting Application or also called the Orientation Game is an Game which
asks the User different questions and he or she has to solve these. To do that it is
necessary to go to this place to get the Answer.

The Main Idea was to have a system which allows downloading from the Server the
Game instructions, so that the Game can be played. After the Game is played it should
be updated on the Server, so that it is possible to see a statistic on the Web server.

2 Mobile User Analysis
Stake hunting or Orientation Game would be an application for children and young
adults. The software could be used in Schools to combine new Technology with practical
learning and, of course, it could be used to manage Spare Time activities.
This Application tells some facts about the sightseeing attractions of different
cities and villages and makes it possible to visit them.

For the navigation the user has access to Google Maps.

Needed are also:

- access to the internet

- download the available Game List with questions and right answers
- access to a map as help option — only with

The Users of the Software will need a phone with Wireless Connection to get the
Data from the Server and send the Logs. It will run on J2ME compliant devices.
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3 System functionalities

3.1

3.2

3.3

3.4

3.5

3.6

The Orientation Game

The User has to start the application. At the beginning a start Logo will be shown and it
will be leaded directly to the main menu. Here he has the possibility to check the list of
available games and to download the one he prefers.

The Questions

The Questions of the Game are downloaded form the server. At the beginning of the Game the
guestions will be displayed one after the other. The user has the possibility to answer by
selecting one of the three choices if it is a multiple-choice question or to input some Text if this
is the case.

For each question the player can earn some points. The points will be stored on the Mobile
Device.

The Maps
The User has the possibility to access to some help by opening a map. This will lead to some
lose of points.

The Answers
The Answers the user gives are compared with this ones which are stored on the mobile
device. If one answer is right, the points per question are set.

The High score

The High score contains the names of the completed games and the points the user got.

The points are calculated dividing the provided points by the seconds needed and a constant
which represents some minus points for the help if it is used.

The Upload

At the end of the game the user is asked to Upload the result on the server. If this is not
possible for some reason or the user wants to do is later on, this is possible by browsing the
main menu and selection the item “Done Games”. Here the done results can be uploaded
every time.
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4 Analysis

4.1

4.2

Usage Analysis

Receive Game data from the Server

Show Screen with Task/Question and the user should be able to enter the answers
per multiple-choice. The Question will be shown in an randomized way, except of
the last question.

The Answer will be stored within the Time and the Location from the Location-API
After the Location is same as given and the answer is registered the next Question
will be shown.

At the End the user will send the data to the server.

Screen and Interaction Analysis

The User has to start the application. At the beginning a start Logo will be shown
and it will be leaded directly to the main menu.

To begin a Game the user has to download one form the Server. To do this in the
Menu point download all available Games are displayed and the user has to select
the one he wants to play.

After the Download he will be able to start the game. In the same time the start
time will be logged.

After starting the Game the firs Question will be shown on the screen appearing in
a From.

The Answers can be entered by the User on the same screen, depending on the
question, multiple-choice or a text field will be shown.

For each Question Information will be logged like the start and endtime, the points
the player got.

For each Question it is also possible to access GoogleMaps over the Internet. A
map of the area in which the cell phone is detected by the Location APl is
displayed.

At every time it will be possible to exit the game without stopping it.

At the end the user is asked to Upload his game results. If he does not he will be
asked later.

The done game is moved to the “Done Games” Menu point.

The points reached are shown in the High score.
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4.3 Environment Analysis
e The server connection will be just used to upload and download data from the
server.
e We will the post method over HTTP Technology.
e The Data will be transported via W-LAN to the Server over the Internet.
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5 Human Interaction

When starting the user has 2 options:

- Download: Downloading a game form the Server

- Play: Playing a Game which has been downloaded before
- Rules: Read the rules of the Game

- High score: View the High score if there are already some entries

JavaFx JavaFx

[Game List [Download Games
Play

Herano
Douwnload

Bolzano

Appiano

Caldaro's treasures
About Brixzen

Done Games
Rules
HighScore
Info

Hack Menu

The menu: Choose one of the available Games
Download leads to the list of and Download it...

available games.

Done Games contains the Games

which are already terminates.

Rules will display the rules of the Game.
High score contains the points reached

per game.

Info contains the user Id used on the server.
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Bolzano

The downloaded Game is been
transferred in the “Play” directory.
There it can be started...

JavaFx

[Question 4

Walter von der Wogelweide was one of
the most famaous minnesingers of South
Tiral. He wrote a lot of songs and
entertained the lords and ladys of his
tire. On the Walterplace you can find a
statue to his honar. There you can find
out his bithday. Type the year of his
birthday in hers:

If there is a Textbox, the user has
to enter the right answer by itself...

28.01.2010

JavaFx

Question 3

The Bolzano Yictory Monument was
created on the personal orders of
Mussolini and was dedicated to the
victims of Waorld War | On the facade
we find the following script: Here at the
harder of the fahterland set down the
banner From this point on we educated
the others with language, law and
culture. Find this manument and find
out the first and last words of this script
in Latin:

Try your chance:

Hir £ Artibus
Her £ Artibs

Hic £ Artibvs

The Questions are displayed one after the other.
For the multiple- choice ones the player has to
choose the right answer. Each Question

tells some facts.

isuabhan

o

3
Viz intier A0,

For each Question in the Help menu
can be found a map of the actual location.
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You Finished the garmell
You took 10 minutes and 16
seconds to completel

At the end of each Game the
the game and its results are
Uploaded to the Server.
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6 Architectural Design:

6.1 Threads:
Thread Main Thread 1
Synchronise Gamelist
- start application
- showing the main / - Connect to Server and
question screens Synchronize the Thread 2
Database with Mobile Download Data
Device
- Connect to Server and
Thread 3 download
Upload Data

- Connect to Server and
upload data

This Diagram shows the Threads which are in our phone implemented.
The Main Thread is the main program which calls the 3 over Threads.

The First Thread is been used to synchronies the Game List on the Mobile phone with the Game List
on the Server. It sends the data from the phone to the server and receives the Full Game List.

Thread 2 is responsible for the Downloading the selected Game from the Game List. It just sends an
id to the Server and receives the Questions and Answers.

Thread 3 has the task to upload one Game to the server it does not receive any data.
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6.2 Event Diagramm:

28.01.2010
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Display Mobile Device Server
StartProgramm() |
> ! ConnectToServer()
i GetData()
: Ll
1
StartGame ) g ShowTasks()
ContinueGame () | > < |
» ! ]
- saveData() !
— |
i nextTask() E
' ShowMap() i '
| > |
! findPosition() '
| —] :
| ShowPosition() |
: - |
AproveTask() E BackToTasks() E
: displayEnd() :
| > |
1 ]
1 ]
1 1
GetConnection() | |
> ! ' ConnectToServer()
i ! SendData() g
EndGame() ! ; >
| |
1 1
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6.3 Sever Live Cycle:

User Mobile Device Server

StartProgramm
g 0 > ConnectToServer()

»
»

GetData()

[
»

StartGame ()

ContinueGame ()

AproveTask()

»
>

GetConnection()

> ConnectToServer()
SendData()

EndGame()
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7 Code Structure:

7.1 Mobile Phone:

7.1.1

7.1.2

MIDLET:

The MIDLET is responsible for the initialize the Application on the Phone. Which is also Calling

the Method of Main Menu List which will then been shown on the Screen. It also has the

methods to set the Displayable from the over classes. This MIDLET will be passed through the

whole program, so that the forms and alerts can be shown. Also the actually Game will be

called on that Class.

Data Classes:

There are 3 Data Classes, which are storing the Information on the Object. These also have

implements methods to read and to write on an DataStream.

Entities:
Game n || Questions 1 n || Answers
|| ||
7.1.2.1 Gameltem
This Class Stores all information about the Game.
Field Name Type Int. Value From DB/
User
Id Int 0 DB
Name String “w DB
Info String “w DB
Location String “w DB
Date String “w DB
pointsAll Int 0 User
startTime Int 0 User
endTime Int 0 User
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7.1.2.2

7.1.2.3

Questionltem
This Class Stores all information about the Question.

Field Name Type Int. Value From DB / User
IdQuestion Int 0 DB
idGame Int 0 DB
Text String “w DB
answerType String DB
Location String User
pointsToGet Int 0 DB
PointsHelp Int 0 DB
helpNeeded Int 0 DB
pointsGot Int 0 DB
startTime Int 0 User
endTime Int 0 User
Answerltem

This Class Stores all information about the Answers.

28.01.2010

Field Name Type Int. Value From DB / User
IdQuestion Int 0 DB

idGame Int 0 DB

idAnswer Int 0 DB

text String “w DB

selceted Boolean false User
answerText Int 0 User
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7.1.3 Record Storage
There are 4 Record Storages which are been used to save data.

The Data_Store is for the storing of every data which is not been involved of the Game
structure. As for example: the User Id. This Id is more been used to identify the Phone on
the Server.

7.1.3.1 Game_Store, QuestionStore, AnswerStore
These storages have the same structure. For Each record is an Object with the information.

7.1.4 Filters
The Filters are been used to get the data from the Storages.

7.2 Server:
The server is there to connect to the DB-Server and to synchronies the Game List with the DB.

7.2.1 Servlets:

7.2.1.1 NewGamelistServlet
This SERVLET is checking the Game List and send the data back.

7.2.1.2 DownloadGameServlet
This SERVLET is getting the Information of the Question and Answer from the DB-Server,
for the given ID of the Game.

7.2.1.3 UploadGameServelet
This SERLVET is to upload the Data which the user has modified. These data will be saved in
different Tables on the DB-Server with the USER id, so that the data can be processed for
each User.
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7.3 Class Diagramms:

7.3.1 Items Common:

itemns Answerltem

idGame ;int
idQuestion : int
idAnswer :int

text : String
selected : boolean
answerText : String

==greate== Answerltern(

==greate== Answerltern{idGame : intidQuestion : intidAnswer :inttext : String selected : boolean,answerTesxt : Stringl
toByteArray( © bytell

fromByteArray(data : bytel) : void

fromByteArtayStrearmidin : DatalnputStrearn) | void

toByteArrayStream(dout | DataOutputStream) | DataOutputStream

items: Gameltem

id int

name : String
type ;int
info ; String
location : String
date : String
pointsAll: int
starTime :int
endTime : int

==greate== Gameltern(

=<trgatg== Gameltern{id | int,narme : String type © intinfo : String location : String,date : String,pointsAll it startTime © intendTime : inf
toByteArray( ; bytell

frormByteArrayitata : bytel) : void

frormByteArrayStreamidin : DatalnputStrearn) © void

toByteArrayStream(dout : DataOutputStream) : DataCutputStream

itemsQuestionltern

idQuestion :int
idGarne : int
text : String
answerType : String
location : String
pointsToGet : int
pointsHelp ;int
helpMeeded : int
pointsGot : int
starTime :int
endTime : int

==greate=> Questionltern

==greate== Questionltern(idQuestion ; intidGame : inttex : String,answerType ; String location : String pointsToGet ; int pointsHelp ; inthelpieeded : int pointsGot ; intstartTime ; int endTime ;i
toByteArray( © bytel

fromByteArray(data : bytel) : void

fromByteArtayStrearmnidin : DatalnputStrearm) | void

toByteArrayStream(dout | DataOutputStream) | DataOutputStream

7.3.2 Filters

==interfaces»
RecordFilter

=srealiza== - Py ~.  ==realize==
- 1 s
- | .
L X ..
- . 1 -
o ==realize== -
filter::FilterAnswers -
| -
p———— i filter::FilterGames
: 1 . .
guestionld : int filter::FilterQuestions LSG:_T;' int
answerld :int . ne. R
gameld : int name : String
setinswerld{answerld ©int) ; void gquestionld :int o
setGuestionld{questionld : inf) : void o setType(tgrngnt).vo.[d .
R setGameldigameld :infy : void setldGamedidGame :int) : void
setGameldigameld : inf) : void R R - e -
matches(data : bytel]) : hoalean setQuestionld{guestionld : int) : void setMamelname ; String) © void
) ) matches(data : byte[l) : hoalean matchesidata : byte[l) : boalean
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7.3.3 Mobile Phone

StakeHurtingMiDlet GameLlst
Farm - Farm MainMenuList i BtakeHuntingMIDlet DownloadGamelist
Mg : Image mm . MainienuList n: StakeHuntingMIiDlet
B m : StakeHuntingMIDIet moOkCommand : Command B
mOkCommand . Command B B re - RecordEnumeration
N mOkCommand : Cammand mBackGormmand : Command X
mExitCommand : Cammand rem : RecardEnumeration
mExitCommand : Command minfaCommand : Command fen : RecordEnumeration
==create== StakeHuntinaMID et mBackCammand : Command mRestatCammand : Command mG.ameSmre RecordStare
startdpp() © vaid mRuleForm : Form muploadCommand : Gommand 1 - MainMenulist
pauseAppq : void ml"fE_Ime Form trme - int . mBackCommand . Command
destrovApp{uncanditional - hoolean) : void alert:Alert mGarmeList: List he - HitpConnection
runExdtCaommandy - void mSelectlist: List re:; RecordEnumeration i InputStreann
sewlenialert: Alertd : Displayable) ol <<oreate== MainMenuListim : StakeHurtinghDlet y |ren: RecordEnumeraion out: QuiputStream
setErrorAler(tex - String) - void [ " lalert: Alert N
yetDisplay( : Displayable |1 {getSelectisio List mGameStare | RecordStare bin : ButenayinputStresm
commandAction(c - Command,d © Displayable) - void din: DatalnputStream
setDisplay(d : Displayahle) : void <=creates> GameLisi(m : StakeHurtingMIDletmim - MainMenuListtype < ind| 1 1
commandActionic - Command,d : Displayable)  woid getGameList) : List ' ' ==create== DownloadGameList(m : StakeHuntingMIDlet,mm : MainMenuList)
loadlmagatname : Sting) * Image 1 1 EummandAmm.n(E Command,d : Displayable) void rung vaid
randomMumber(i : inf) : String 3 commandAction(c : Command,d : Displayable) : void
startGame(GamelD : int,mm : MainMenuLizst)  void
1
1
1
HighScore GarmePlay
mBackCommand : Command DownloadGame re: RecordEnumeration
rn: StakeHuntingMIDlet idGarne :int ree : RecordEnumeration
mim : MainMenuList m : StakeHuntingMIDlet mFarm : Form
mGuestionStore | RecordStore helpForm : Form
==create=> H\ghSn.nre(m StakeHuntingMIDlet,mm : MainMenuList) IMAnswerStore - RecordStore alert: Alart
commandAction(c : Cormmand,d : Displayable)  woid mmm : GameList img : Image
mm : MainMenuList answerType : String
mBackCommand : Command rightAnswerhlormal : String
he : HitpCGonnection rightAnswerhdulti : int
in: InputStream choice : ChoiceGroup
out: OutputStream makCammand | Command
hin : ByteArrayinputStream mExitCommand | Command
din : DatalnputStream mHelpCommand . Command
==create>> DownloadGame(m : StakeHuntingMIDIet,mm : MainMenuListmmm : GameListi :int) EgacT};C))doFr"r;:'gand.Cummamd
rung -void N N N textQuestion : String
commandAction{ : Carmmand,d : Displayable) : vaid 1 : StakeHuntingMIDlet

mm : WainvenuList

q garneld :int
questionid ;int
UploadGame answerld ©int
garnestadTirme : int
gameendTime : int
questionStartTime : int
questionEndTime :int
questionArray :intf]

idGame ;int

i : StakeHuntingIDlet
mm : MainMenuList
he : HitpConnection 1 1
out: OutautStrearm

counter :int
in: InputStream seconds : int
mBackCommand : Command :
help :int
==create=> UploadGame(m . StakeHuntingMIDletidGame : int,mm : MainMenuList) rmin :int
runf) - void sec:int
cammandAction(c : Command,d : Displayable) : vaid pointsPerQuestion : int
allPaints - int

==create== GamePlay{Gameld :int,m : StakeHuntinaMIDlet mm : MaindenuListy
1 1 |nextQuestion)  woid

checkFarEndTimeicheckoameld : intcheckquestionld : int) : boolean
aetAllPoints( - int

getStartTimed) : int

getQuestionldArrayigarneld int : intf

[ getQuestion{arrayguestion|d - int) : Guestionltern
getAnswerdrrayiguestionld! ©int) : Answerltern(]
getAnswer(guestionld? ©int) : Answerltern

ct String) : String getHelp() void
countSubir: String - int cammandAction(c : Camrmand,d : Displayable) : woid
t o String.part ;int ; String returnAllPointsGotd) : int
ct String) : boolean returnTimeGot() : int
aveQuestion(idQuestion © intidGame  intlocation : String - int points Got © ind,startTirme : int endTime : inf) - boolean findActualPositiond : double]
SaveAn int,jd! i intidGame ;intselected . boolean, - Giring) ; boolean locationUpdatedip : LocationProvider Ictn : Location) : void
saveGame(idGame @ intiype :intpointsAll - intstartTime : intendTime : infl - boolean providerStateChangedlp | LocationProvideri it : vid
oetDateStrinathum : londg) : String
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7.3.4 Server

maobile:DownloadGameSerdet

dbAnswer : ArrayList

processRequestirequest: HitpServietRequest response | HitpServletResponse) : void
doPostirequest: HitpServletRequest response : HitpServietResponse) : vaid
getDatatuestionsicon - Connection idGame ©int) © ArrayList

getDatasnswers{can : Cannection jidGame ©intidQuestion : inf) : void

mohile:MewGamelistSeret

processRequestirequest: HitpServietRequest response | HitpServletResponse) : void
doPostirequest | HitpServietRequest response - HitpSerdetResponse) © void son:son
checkDhicon : Connection,din : DatalnputStream) © String

synchroniseList{dbList : ArrayList mbList . ArayListcon - Connection,num : int) - ArrayList
getSameByld{con : Connection,id @ int) : Gameltem

userPresent{con : CGonnection,idUser :in) - boolean

userlinsert{con : Connection,idlJser : inf) : vaid

checkMullftest : String) : String
getSubStringdr : String,part : inf) : String
checkMullBitest : bytell) : byte

maobile:UploadGameSerylet

processRequestirequest | HitoServietReguest response : HitpServietResponse)  void
doPostirequest: HitpServletRequest response : HitpServletResponse) © void
saveSameToDE{con : Connection idUser @ intgame : Gameltem) : vaid
saveuestionsToDB(con : Connection,idUser @ int,questions : ArrayList) : void
savepnswersToDB(can : Cannection idUser : int,answers © ArrayList) : void

8 Technical Problems and Solutions

The main challenge was to create an ideal user interface and to implement the Download and
Upload in a simple and effective way. Therefore we implemented a Synchronization method,
with which it is possible to check the Database and the Record Store on the mobile phone.
Through the synchronization it is possible to download only the relevant things such that on the
mobile phone are stored only the things really needed in order to not waste the precious
storage space.

Another challenge was to implement the Help Menu in terms of a map. First we wanted to
implement the whole map with the Location API of the Mobile Phone, but we find a better
solution in Google Maps. The disadvantage is that the user has to have a continuous internet
connection to see the map, but implementation is much simpler and the map has a nice and
user-friendly look. We used the Location API to get the actual position of the Mobile Phone. The
Longitude and Latitude are returned and passed as parameters to the Google Map method. In
this way each time the Help Menu is accessed the area where the user currently is will be
shown.
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9

Conclusion

During the Development of this Project we learned a lot about the theory of mobile software,
and also we gather a whole new experience to do it better in the Future. We see this project
more like a Prototype an how the Idea could be implemented.

For the next Time we would to choose more likely a Web service, which works over XML Files.
Over HTTP we had problems with the Encoding and Decoding of the Strings.
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