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1 Prefa
e1.1 Expe
ted readership of the do
umentThis do
ument will be read by the stakeholders that are involved in thisproje
t. It will be read to a
hieve an understanding of why this system is
onstru
ted, in what way it will be done and the exa
t fun
tions that will beavailable when the system is �nished.The expe
ted readers of this requirements do
ument 
an be summarizedas the following three kinds of people:
• The proje
t supervisor
• The proje
t members
• The potential 
ustomer1.2 Version historyDate Version Summary2007-12-07 0.1 First draft of the do
ument.2007-12-12 0.2 System Ar
hite
ture added.2007-12-17 0.3 System Evolution added.2007-12-18 0.4 Spelling 
orre
tion made.2008-01-02 1.0 First version of the do
ument 
ompiled.
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2 Introdu
tion2.1 Who are the users and what problem does it solvefor them?The users are mainly males between the age of 18 and 25. There are probablyother users, i.e. girls and younger or older people, that will play the game and�nd it interesting, but we intend to build our game so that it may primarily �tmales in that age group. The users are also used to playing 
omputer games,but don't ne
essarily need to have in-depth knowledge about 
omputers.Being able to 
onne
t to the Internet, download a �le and start a program isenough to play the singleplayer version of the game. For the multiplayer part,knowledge about how to 
onne
t to a spe
i�
 
omputer using its InternetProto
ol (IP)-address is required.This game is meant to be fun and therefore it solves the problem ofboredom for the users. If the other users, mentioned above, are also boredand turn to our game to relieve them of their boredom, that's their 
hoi
eand we are happy to provide the game for them. However, we aim only tomake our intended target audien
e pleased with the game.2.2 The main uses of the systemAr
h-Emeny Tower Defense (AETD) is a multiplayer game where up to fourplayers battle ea
h other and various 
omputer 
ontrolled monsters by build-ing towers to defend themselves. Ea
h player will have a playing �eld throughwhi
h the monsters will try to pass. The main goal of the game is to stopthem from rea
hing the opposite side of the �eld. To su

eed in this theplayer has a variety of towers in their arsenal whi
h he may build on theplaying �eld. The towers are stationary and have di�erent abilities to killthe monsters, su
h as slowing, high rate of �re et
. The players are supposedto 
olle
t gold whi
h he 
an use to build or upgrade towers and send moremonsters to his adversaries. The gold is a
quired by killing monsters.2.2.1 First usage narrativeBill and Bob are sitting in s
hool, studying for the big exam. They are both21-years old and fairly used to playing 
omputer games. They are tired,bored and in need of a break. They de
ide to play a game of AETD, whi
hthey both have already downloaded and installed on their laptops. Theyboth start the game and sin
e Bob has the best 
omputer he hosts the game,allowing Bill to join his server by typing in his IP-address after sele
ting �Join5



multiplayer game� from the main menu. When both players are ready Bobstart the game. Bill builds his towers by sele
ting them from a menu withthe mouse and then 
li
king on the playing �eld where he wants them built.His towers kill the monsters very fast and from the gold he earns he 
hoosesto buy and send extra monsters to Bob, who already has problems killinghis own monsters. With the extra amount Bob 
an't handle them and he lettoo many through to the other side of his playing �eld. After a set numberhas made it through he loses and Bill leaves the �ght in vi
tory. They bothshut down the game to 
ontinue with their studying, feeling relived and lessstressed, from the fun break.2.2.2 Se
ond usage narrativeBen is at home, wat
hing TV, and is really bored. He is 24-years old and plays
omputer games on a regular basis. He already has the game installed on his
omputer. He doesn't know if anyone else is playing the game and de
ides totry the �Singleplayer mode�. He therefore sele
ts singleplayer mode from themain menu and the game starts. When playing single player he 
an't use thefun
tion �Send monsters� sin
e there is no opponents to send them to. Benbuilds the towers in his favourite way to 
ounter the monsters, who 
omesfrom the left side of the �eld. He kills them all and gets enough gold to bothupgrade his towers and build new ones. After a while of playing the game isover be
ause Ben has let more monsters than allowed to the right side of theplaying �eld. Ben, who really enjoyed himself playing the game, feels reallysatis�ed and return to wat
hing TV be
ause his favorite show just started.2.3 The 
ontext/environment in whi
h the system is tobe usedThe game is meant to be played on a 
omputer runningWindows XP and thathas the 
apability to use standard Open Graphi
s Library (OpenGL). We in-tend to write the sour
e 
ode in C++, a wide-spread programming language,whi
h 
an be 
ompiled and run on other operative systems than WindowsXP but we 
an not guarantee that it will work as expe
ted. OpenGL is a freesour
e graphi
al library that 
ontains fun
tions to implement a graphi
 envi-ronment. To a
quire the game, the user must have an Internet 
onne
tion tobe able to download the appropriate �les from our web-page. Additionallyto use the multiplayer fun
tions of the game an Internet 
onne
tion is alsorequired. However on
e the user has the game installed on his 
omputer he
an play the singleplayer version of the game without having a

ess to theInternet. 6



2.4 The s
ope of the systemTopi
 In OutMultiplayer on same 
omputer XMultiplayer over Internet and network XSingleplayer XPlay dire
tly from homepage, without downloading the game XCampaign, a single player mode where you follow a set storyline XUpgradable towers XHigh-s
ore XMap editor, ability for players to prede�ne new playing �elds XAbility to send monsters to opponents XArti�
ially Intelligent (AI) player XDi�erent types of towers XDi�erent types of monsters X3D graphi
s XFulls
reen mode XWindowed mode XAbility to save game XAbility to pause game XPlayer 
hat XPlatform independent X2.5 Main fa
tors when designing and building the sys-tem
• If a host player dis
onne
ts or looses, we need to either reroute thehosting to a 
lient player or 
lose the 
urrent game session.
• We need to make sure that the response time of the network is low.Otherwise players will be frustrated and bored.
• The requirements for the performan
e of the game are high, sin
e theplayers will �nd it boring if it runs slow. Therefore we need to usee�
ient algorithms and write e�
ient 
ode.
• We want the game to work even if you do not have an advan
ed graphi
sa

elerating 
ard. Therefore we must try to use only the simplest ofgraphi
s fun
tions found in the OpenGL.
• Sin
e we have multiplayer and singleplayer game modes that are verysimilar we need to write the 
ode in a way that lets us implement thesegame modes easily. 7



2.6 Te
hnologies and risks
• In our proje
t we are going to use the programming language C++ inorder to build our system. We will make an obje
t oriented systemwhere every 
lass is spe
i�ed individually and have dedi
ated tasks.
• Sin
e the language C++ doesn't have any garbage 
olle
tor the risk ofgetting memory leaks are moderate.
• We are going to use the prede�ned library for networking in
luded inC++ in order to host and join games.
• For the networking, we will use the User Datagram Proto
ol (UDP)instead of the Transmission Control Proto
ol (TCP) sin
e UDP doesnot 
he
k that pa
kages have arrived before sending new ones, whi
htakes time. This lowers the risk of having high response time over thenetwork.
• For our graphi
al engine we have de
ided to use OpenGL. Even thoughOpenGL supports 3D we are only going to use 2D.
• Using OpenGL in C++ should work smoothly sin
e there are manysour
es of information about how to use the two together. The riskthat these two te
hnologies will have a problem intera
ting is thereforevery small.
• All our 
ode will be written in the environments Visual Studio or Geditand 
ompiled with the g++ 
ompiler.
• For our textures we will use the program Adobe Photoshop. This willbe used for all the graphi
s that we are to draw in any 
ontext.
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3 Glossary
• A
torSomeone or something that intera
ts in a use 
ase.
• Adobe PhotoshopPhotoshop is a program developed by Adobe for editing photos anddrawing pi
tures.
• AETDAr
h-Enemy Tower Defense is the name of our game.
• AIArti�
ial Intelligen
e, a 
omputer system that a
ts as if it 
ould think.
• Blo
kingA tower is blo
king if it is pla
ed in su
h a way that monsters 
an �ndno path between their 
urrent position and the goal.
• C++A programming language that we will use to build our system.
• CampaignA single player game-mode where you follow a set storyline.
• ClientOne of the players in a multiplayer game that 
onne
ts, rather than
reate, the game.
• Client-
omputerThe 
omputer of a 
lient player.
• CompilerWhen 
ompiling the 
omputer translates the written 
ode to a languagethat the 
omputer 
an read.
• Exe
utable �leA program that 
an be exe
uted on a 
omputer.
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• ExtensionsAlternative paths for a use 
ase des
ribing what happens when a use
ase does not behave as intended.
• Fun
tional requirementA fun
tion that will be in
luded in the �nal produ
t.
• G++G++ is a 
ompiler for C++ 
ode.
• GeditGedit is an open sour
e proje
t that allows the user to write and edittext.
• GUIGraphi
al User Interfa
e is the graphi
al interfa
e that the systempresents to the user.
• HostOne of the players in a multiplayer game that 
reates, rather than
onne
ts to, a game. There is only one host for every multiplayergame.
• Host-
omputerThe 
omputer of the host player.
• IP-addressAn Internet Proto
ol-address is used for 
onne
ting 
omputers overnetwork. Mu
h like how telephone numbers 
onne
ts telephones.
• Main pathThe path of a use 
ase des
ribing what happens when everything worksas intended.
• Minimal guaranteeThe minimal result promised for a use 
ase by the system.
• MonsterObje
t moving from one side of the playing �eld towards the other.10



• Non-fun
tional requirementA 
riteria for the system that will be followed.
• OpenGLOpen Graphi
s Library is a free sour
e graphi
al library that 
ontainsfun
tions to implement a graphi
 environment.
• PhotoshopSee Adobe Photoshop.
• Playing �eldAn area individual to ea
h player where towers 
an be built and mon-sters move.
• Pre
onditionConditions that must be satis�ed for a use 
ase to be initiated.
• Pro
essorThe part of the 
omputer that makes all the 
al
ulations.
• RAMRandom A

ess Memory, the part of the 
omputer that stores infor-mation essential for 
urrent running programs.
• StakeholderA person or group that has an interest in the out
ome or pro
ess of ause 
ase.
• Sub-folderA folder in a 
omputer system that is lo
ated inside another folder.
• Su

ess guaranteeThe result promised for a su

essful 
ompletion of a use 
ase.
• TCPTransmission Control Proto
ol, a spe
i�
 set of rules used in network-ing.
• TowerA stationary obje
t pla
ed on a playing �eld that shoots at monstersin range. 11



• UDPUser Datagram Proto
ol, a spe
i�
 set of rules used in networking.
• Use CaseA step-by-step des
ription of a fun
tion of the system.
• Visual StudioVisual Studio is an environment developed by Mi
rosoft for writing and
ompiling 
ode.
• Web-serverA storage spa
e for �les on the Internet. It allows users to downloaddata from the server.
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4 User requirements de�nition4.1 Fun
tional requirements
• Download the program.The program should be available to download from our homepage.
• Install the program.The user in our target audien
e should be able to install the program.
• Con�gure game settings.Alter settings su
h as player name.
• Play singleplayer game.A game-mode for only one player that does not require an Internet
onne
tion.
• Host multiplayer game.The user makes his 
omputer the host 
omputer of a multiplayer gamethat supports 2-4 players.
• Join multiplayer game.The user 
onne
ts to a host 
omputer of a multiplayer game.
• Build towers.To pur
hase and pla
e a tower on the playing �eld.
• Sele
t a spe
i�
 tower.Sele
t a tower already built on the playing �eld.
• Sell towers.It has to be possible to sell a built tower.
• Upgrade towers.All tower types have upgrades that make them more powerful.
• View individual tower statisti
s.See information about the sele
ted tower su
h as damage per shot, rateof �re et
. 13



• Monster levels.At set intervals a �xed number of monsters will automati
ally be sentby the system to the monster starting point of all players playing �elds.Ea
h time they are sent, the monsters will be a higher level with in-
reased health. Higher level monsters will give the player more goldon
e they are killed than lower levels.
• Monster movement.The monsters will automati
ally move from one side of the playing �eldto their goal, always 
hoosing the shortest path available.
• Kill monsters.Monsters have a 
ertain amount of health and when monsters walk inrange of a tower, the tower will shoot it 
ausing a 
ertain amount ofdamage to it. When the monsters health rea
hes zero, the monster willdie.
• Re
eive information about monster's health.The 
urrent and maximum health of ea
h individual monsters shouldbe available to view.
• Send monsters to other players.When sending monsters to another player, additional monsters willappear on an opponent users playing �eld. This will 
ost gold for theplayer sending the additional monsters and killing them will not yieldany gold.
• Chat with other playersThe users 
an send text messages to ea
h other.4.2 Non-fun
tional requirements
• Performan
eThe 
omputer the game is meant to be run on does at least have a 1.4GHz pro
essor and 512 MB ram.
• ImplementationThe 
ode has to be written in C++ and the graphi
s must use OpenGL.
• Spa
eThe system should be no larger than 32 MB before installing.14



• ReliabilityThe system will have to sustain the 
onne
tion between host and 
lients.
• SafetyNo illegitimate a

ess to host- and 
lient-
omputer should be possible.
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5 System ar
hite
ture

5.1 ServerThe server part of ea
h network game manages the 
lients that 
onne
ts andtries to 
onne
t to the server. For example, it denies 
lients to join if thegame is already at its maximum number of players.When the game has started the server is distributing information abouta
tions that are undertaken by the di�erent players. For example, when a16



player builds a tower his 
lient version sends the information about the new
onstru
tion to the server, whi
h then passes it on to the other 
lients. Ea
hone of the 
lients will then update their GUI 
orresponding to the 
hangesthat has been made.5.2 ClientEa
h 
lient 
an 
onne
t to a server by spe
ifying the IP-address to the server.When 
onne
ted, the 
lient 
ommuni
ates with the server to send a
tions andto re
eive information about what the other players are doing. It also handlesthe GUI that is presented to the user, and veri�es that the a
tions made bythe user are legal a

ording to the rules of the game.5.3 Host and join 
omputersEa
h 
omputer with an installation of the program AETD will be able to a
tboth as a host 
omputer or a join 
omputer when playing network games.The type of 
omputer is de
ided when a network game is initiated, the playerwho 
hooses to host the game will be the host 
omputer and all other playerswill a
t as join 
omputers. The host 
omputer will start a server whi
h heautomati
ally 
onne
ts to, a
ting as a 
lient. When the server is runningit will be open for 
onne
tions from 
lients from join 
omputers that areusing an Internet 
onne
tion. If a user de
ides to play a single player gamehis 
omputer will a
t as a host 
omputer with a server that only allows the
lient from the host 
omputer to join the game.
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6 System requirements spe
i�
ation6.1 Detailed fun
tional requirements
• Download the program.The program should be available to download from our homepage.The program will be available as an exe
utable install �le, whi
h willbe used to install the game.Rationale: With a easily a

essible program more users will use it.
• Install the program.The user in our target audien
e should be able to install the program.Rationale: Installing the program to a spe
i�ed folder ensures that all�les required to run the game are in the 
orre
t sub-folders and theprogram will be able to run as expe
ted.
• Con�gure game settings.Alter settings su
h as player name.Rationale: Every user prefers their own individual 
on�guration.
• Play singleplayer game.A game-mode for only one player that does not require an Internet
onne
tion.Rationale: To provide the users a way to play alone.
• Host multiplayer game.The user makes his 
omputer the host 
omputer of a multiplayer gamethat supports 2-4 players.Rationale: A host is required to allow other users to 
onne
t to it.
• Join multiplayer game.The user 
onne
ts to a host 
omputer of a multiplayer game.Rationale: To play a multiplayer game, at least one user must join ahost 
omputer. 18



• Build towers.To pur
hase and pla
e a tower on the playing �eld.Towers are stationary obje
ts on the playing �eld that automati
allyshoots monsters that 
ome into their range of �re. A tower built on theplaying �eld prevents the monster from walking on the spot where thetower is built, thus for
ing the monster to �nd a di�erent route aroundit. A tower 
an not be built if the 
hosen spot is blo
king, meaning thepla
ement of the tower makes the monsters unable to rea
h the goalbe
ause of monsters not being able to move through towers.Rationale: The user needs towers to kill the monsters, thus preventingthem from rea
hing their destination.
• Sele
t a spe
i�
 tower.Sele
t a tower already built on the playing �eld.Rationale: The user needs to be able to sele
t their towers to use thefun
tions available su
h as upgrading, selling or seeing additional infor-mation.
• Sell towers.It has to be possible to sell a built tower.When selling a tower, the player will be refunded part of the 
ostof building and upgrading the 
hosen tower. It will also be removedfrom the playing �eld making the slot va
ant allowing monsters to passthrough and giving the possibility of building a new tower at the va
antslot. While a tower is being sold it does not �re at monsters.Rationale: If the user is unhappy with the pla
ement of one of his towershe needs to be able to remove it.
• Upgrade towers.All tower types have upgrades that make them more powerful.Every tower built on the playing �eld 
an be individually upgradedwhi
h gives the tower better abilities to kill monsters. Su
h as in
reas-ing the damage it does, in
reasing the rate of �re or giving it a longerrange. While a tower is being upgraded it does not �re at monsters.Rationale: Towers need to be upgraded to handle more powerful mon-sters. 19



• View individual tower statisti
s.See information about the sele
ted tower su
h as damage per shot, rateof �re et
.Rationale: Statisti
s about the di�erent towers gives the user informa-tion about how e�
ient they are and this will help him to sele
t thebest towers to build.
• Monster levels.At set intervalls a �xed number of monsters will automati
ally be sentby the system to the monster starting point of all players playing �elds.Ea
h time they are sent, the monsters will be a higher level with in-
reased health. Higher level monsters will give the player more goldon
e they are killed than lower levels.Making the monsters more di�
ult to kill for
es and enables the playersto 
ontinually build and upgrade their towers to make sure the monstersdie before re
hing the goal.Rationale: To make sure all players get to play, monsters must be sentto their playing �elds.
• Monster movement.The monsters will automati
ally move from one side of the playing �eldto their goal, always 
hoosing the shortest path available.Sin
e monsters 
an't move through towers they will need to �nd alter-nate routes on
e the player has built towers on the playing �eld. Theroute will have to be re
al
ulated whenever a tower is built or sold.Rationale: The monsters need to move to get to their goal.
• Kill monsters.Monsters have a 
ertain amount of health and when monsters walk inrange of a tower, the tower will shoot it 
ausing a 
ertain amount ofdamage to it. When the monsters health rea
hes zero, the monster willdie. Rationale: The user must kill the monsters before they rea
h their goal.If he lets too many through he will loose.20



• Re
eive information about monster's health.The 
urrent and maximum health of ea
h individual monsters shouldbe available to view.Rationale: The monsters health gives the user an idea of how powerfulhis towers need to be to kill the monsters in time.
• Send monsters to other players.When sending monsters to another player, additional monsters willappear on an opponent users playing �eld. This will 
ost gold for theplayer sending the additional monsters and killing them will not yieldany gold.Rationale: Being able to send monsters to opponents gives the users amean to defeat ea
h other.
• Chat with other playersThe users 
an send text messages to ea
h other.Rationale: Being able to talk to the opponents is a fun addition to thegame.6.2 Detailed non-fun
tional requirements
• Performan
eThe 
omputer the game is meant to be run on does at least have a 1.4GHz pro
essor and 512 MB RAM.It is very possible that the game will be able to run on 
omputers slowerthan this but we will not be testing it and 
an therefore not guaranteethat it will work.Rationale: These spe
i�
ations are the minimal system requirementsbe
ause this is the slowest system we will be testing our game on.
• ImplementationThe 
ode has to be written in C++ and the graphi
s must use OpenGL.Rationale: We will use C++ be
ause it is the programming languagewith whi
h we have the most experien
e. The implementation of OpenGLin C++ is also well supported. The use of OpenGL is 
onvenient be-
ause OpenGL is free. 21



• Spa
eThe system should be no larger than 32 MB before installing.Rationale: We want a small game to make it easy and fast to download.
• ReliabilityThe system will have to sustain the 
onne
tion between host and 
lients.Rationale: In a multiplayer game, it is important to not loose the 
on-ne
tion. Making sure the 
onne
tion works properly will be an impor-tant fa
tor to make the game enjoyable and therefore fun.
• SafetyNo illegitimate a

ess to host- and 
lient-
omputer should be possible.Rationale: If our program makes the 
omputers vulnerable to mali
ioussoftware atta
ks then players will be hesitant to install it.6.3 Use CasesAll types of user inherits the Generi
-users goal.A
tors GoalsGeneri
-user Play the gameHost-user Host a game and play itClient-user Join a gameSingleplayer-user Start a Singleplayer-gameHost-
omputer Allow Client-
omputers to 
onne
t to a gameClient-
omputer Conne
t to a gameWeb-server Distribute the game6.3.1 Install the gamePrimary a
tor: Generi
-user.Se
ondary a
tor: Web-server.Stakeholders and interests:Generi
 user - Wants the game to be installed on his PC.Web-master - Wants to give the user an easy a

ess to the game.Pre
onditions: The user has a 
omputer that meets the minimum hard-ware requirements with an Internet 
onne
tion.22



Minimal guarantee: Nothing unrelated to the game is downloaded or in-stalled.Su

ess guarantee: The game is properly installed on the users 
omputer.Main path:1. The user opens a web-browser of his 
hoi
e and enters the adress of ourwebsite.2. The user downloads the game to his 
omputer and runs the exe
utableinstall �le.3. The installation prompts for a folder to install in whi
h the user enters.4. The game is installed in the spe
i�ed folder.Extensions:1a. Web-server unrea
hable.1. The user 
an't download the game and the use 
ase ends.6.3.2 Start singleplayer gamePrimary a
tor: Singleplayer-user.Se
ondary a
tor: None.Stakeholders and interests:Singleplayer-user - Wants to play the game in singleplayer mode.Pre
onditions: Game installed on a 
omputer that meets the minimumhardware requirements.Minimal guarantee: The game starts in singleplayer mode.Su

ess guarantee: The game starts in singleplayer mode.Main path:1. The user starts the game on his 
omputer.2. The user spe
i�es that he wants to play a singleplayer game.3. A singleplayer game starts.
23



6.3.3 Host multiplayer serverPrimary a
tor: Host-user.Se
ondary a
tor: Host-
omputer, one or more Client-users and Client-
omputers.Stakeholders and interests:Host-user - Wants other players to 
onne
t to his server.Client-users - Wants to join an existing server.Network administrator - Wants the network to be safe and work properlyfor the users.Pre
onditions: Game installed on a 
omputer that meets the minimumhardware requirements with an Internet 
onne
tion.Minimal guarantee: Give Client-users the possibility to join a multiplayer-serer.Su

ess guarantee: The multiplayer-game gets hosted and starts.Main path:1. The user starts the game on his 
omputer.2. He spe
i�es that he wants to play a singleplayer game.3. The system now makes his 
omputer the Host-
omputer and allowsClient-users to 
onne
t.4. When one to three Client-users has joined, he 
an start the game.5. The multiplayer game starts.Extensions:5a. No Client-users 
onne
t.1. The Host-user 
an not start the game and the use 
ase ends.6.3.4 Join multiplayer serverPrimary a
tor: Client-user.Se
ondary a
tor: Host-user, Host-
omputer, other Client-users and Client-
omputers.Stakeholders and interests:Host-user - Wants other players to 
onne
t to his server.Client-users - Wants to join an existing server.Network administrator - Wants the network to be safe and work properlyfor the users. 24



Pre
onditions: Game installed on a 
omputer that meets the minimumhardware requirements with an Internet 
onne
tion.Minimal guarantee: An attempt to 
onne
t to the given IP-address ismade.Su

ess guarantee: The 
lient user gets to join and play a multiplayer-game.Main path:1. The user starts the game on his 
omputer.2. He spe
i�es that he wants to join a multiplayer game.3. He is prompted for an IP-address and he enters the IP-address of theHost-
omputer of the server he wants to join.4. He waits for the Host-user to start the game.5. The Host-user starts the game and the Client-user gets to play.Extensions:3a. No Host-server exist with the entered IP-address.1. The Client-user is prompted to reenter the IP-address.3b. The Host-server already has four players 
onne
ted.1. The Client-user gets a message that the server is full.2. The Client-user is promted to enter a new IP-address.6.3.5 Build towersPrimary a
tor: Generi
-user.Se
ondary a
tor: None.Stakeholders and interests:Generi
-user - Wants to build a tower.Pre
onditions: The Generi
-user is 
urrently playing in an a
tive game.Minimal guarantee: An attempt to build the tower is made.Su

ess guarantee: A tower gets built on the playing �eld.Main path:1. The Generi
-user sele
ts the type of tower he wishes to build.2. He spe
i�es the lo
ation on the playing �eld where he wants the towerto be built. 25



3. The system builds the tower as spe
i�ed and debits the gold required.Extensions:2a. The spe
i�ed spot is o

upied.1. The tower is not built, no gold is debited and the user gets amessage that the spot is o

upied.2b. The spe
i�ed spot prevents the monsters from �nding any path to thegoal.1. The tower is not built, no gold is debited and the user gets amessage that the spot is blo
king.3a. The user 
an't a�ord the sele
ted tower.1. The tower is not built, no gold is debited and the user gets amessage saying that he needs more gold.6.3.6 Upgrade towersPrimary a
tor: Generi
-user.Se
ondary a
tor: None.Stakeholders and interests:Generi
-user - Wants to upgrade one of his towers.Pre
onditions: The user has built a tower on the playing �eld.Minimal guarantee: An attempt is made to upgrade the tower.Su

ess guarantee: A pre-existing tower on the playing �eld gets upgraded.Main path:1. The user sele
ts the tower on the playing �eld that he wishes to upgrade.2. The user performs the task for upgrading the tower.3. The gold needed to upgrade the tower is debited and the system startsthe upgrade pro
ess for the sele
ted tower.4. After a set amount of time, the upgrade is 
ompleted.Extensions:3a. The user 
an't a�ord to upgrade the sele
ted tower.1. The tower does not start the upgrade pro
ess and no gold is deb-ited. 26



6.3.7 Send monstersPrimary a
tor: Generi
-user.Se
ondary a
tor: Other Generi
-users.Stakeholders and interests:Generi
-user - Wants to send monsters to an opponent.Pre
onditions: The Generi
-user is playing in a multiplayer-game.Minimal guarantee: An attempt is made to send monsters.Su

ess guarantee: Monsters is sent to the opposite player.Main path:1. The user spe
i�es that he wants to send monsters to another player.2. The user is asked to spe
ify whi
h player to send the monsters to.3. The gold needed to send monsters is debited and monsters are sent tothe sele
ted players playing �eld.Extensions:3a. The user 
an't a�ord to send monsters.1. No monsters are sent and no gold is debited.6.3.8 Alter game settingsPrimary a
tor: Generi
-user.Se
ondary a
tor: None.Stakeholders and interests:Generi
-user - Wants to 
on�gure his game settings.Pre
onditions: The game is installed on the 
omputer.Minimal guarantee: No unwanted settings are made.Su

ess guarantee: The 
hosen game settings are made.Main path:1. The user starts the game.2. The user spe
�es that he wants to 
on�gure game settings.3. The user sees the di�erent settings - 
hange name, et
.4. The user 
hanges his in-game name, a

epts the 
hanges and exits themenu. 27



6.3.9 Sell towersPrimary a
tor: Generi
-user.Se
ondary a
tor: None.Stakeholders and interests:Generi
-user - Wants to sell one of his towers.Pre
onditions: The user has built a tower on the playing �eld.Minimal guarantee: An existing tower on the playing �eld is sold.Su

ess guarantee: An existing tower on the playing �eld is sold.Main path:1. The user sele
ts the tower on the playing �eld that he wishes to sell.2. The user performs the task for selling the tower.3. The gold earned for selling the tower is re
eived and the selling pro
essstarts.4. After a set amount of time, the tower is sold and the spot empty.6.3.10 Send in-game 
hat messagePrimary a
tor: Generi
-user.Se
ondary a
tor: Other Generi
-users.Stakeholders and interests:Generi
-user - Wants to write and send a message to an opponent.Other Generi
-users - Wants to re
ieve a message from an opponent.Pre
onditions: Users must be in a Multiplayer-game.Minimal guarantee: Written messages is sent to the other players.Su

ess guarantee: Written messages is sent to the other players.Main path:1. The user spe
i�es that he wants to send a 
hat message.2. The user inputs his message.3. The message is displayed on all the other users s
reens.
28



7 System evolution7.1 Fundamental assumptions
• The user will have a

ess to an internet 
onne
tion.
• AETD is only required to operate on 
omputers running the WindowsXP operating system.
• AETD is only required to operate on 
omputers with support for OpenGL.
• AETD is only meant to be used as an entertainment produ
t.7.2 Anti
ipated 
hanges7.2.1 Hardware evolutionHardware standards are 
hanging at an ever-in
reasing rate nowadays. How-ever, sin
e AETD has rather low hardware requirements, hardware evolutionshould not pose a problem. Neither should graphi
s in
ompabilities be a
on
ern, as OpenGL is highly 
ompatible and will almost 
ertainly be 
om-patible with future graphi
s hardware.7.2.2 Changing user needsSin
e AETD is meant only to be used for entertainment, it is di�
ult to speakof any tangible user needs. As with all 
omputer entertainment produ
ts,as 
omputer graphi
s and interfa
es improve, the game will seem 
rude andla
kluster in 
omparison to new produ
ts. However, sin
e AETD is designedto entertain with its gameplay rather than with dazzling graphi
s, hopes arethat it 
an enjoy longlevity.7.2.3 OtherThere is the possibility that game-balan
e issues will be dis
overed after thegame is published. Thus, it may be required to make small 
hanges to the
ode. As AETD will solely be distributed on the internet, new versions 
aneasily be made available to users. There is also the possibility of expandingthe game in
rementally over time.
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