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Private WthEvents tiner  As GaneTi ner '
Private clickQunt As Integer =0

Private Qub Buttonl _Qick(ByVal sender As System (bject, ByVal e As
System Event Args) Handl es Buttonl. Qi ck
clickQunt = clickGunt + 1
End Sub
Private Qub ganeTi ner_Ti ck(ByVal sender As System (pj ect, ByVal e As
System Event Args) Handl es tiner_. Tick
speedMét er Label . Text =" " &Ant(clickGunt / (tiner_. GetTine() / 1000))
&" /o
tineLabel . Text =" "&QAnt(tiner . GtTine / 1000) & " "
nyP ayer. Locati on = New Syst em Dr aw ng. Poi nt (cl i ckGount * 5,
nyH ayer . Locati on. Y)

If nyH ayer. Location. X > 424 - 64 Then
tiner . Sop() '
MessageBox. Show( " ")
End | f
Public dass GneTi ner

| nherits System Wndows. For ns. Ti ner

Private startTine As Long = 0

Inherits Ti ner Ganet i ner
Gt Ti ne



Syst em Envi r onnent . Ti ckcount

Public Sub New()

Reset ()

M. S op()
End Sub

‘ 0
Public Sub Reset ()
startTine = System Envi ronnent. Ti ckGount
End Sub
" Reset
Public Function GetTine() As Integer
Ret urn System Envi ronnent . Ti ckGunt - start Ti ne
End Function
End 4 ass

CPU

Plyer(0)

Private WthEvents tiner  As GaneTi ner '
"Private clickQount As Integer =0
Private player (3) As M ayer '

Private random_ As random= New randong)

CPU

Clickcount

Private Qub Buttonl _Qick(ByVal sender As System (bject, ByVal e As

System Event Args) Handl es Buttonl. dick
player (0).dickQunt = player_(0).dickGount + 1
End Sub

Private Qub ganeTi ner_Ti ck(ByVal sender As System (pj ect, ByVal e As

System Event Args) Handl es ti ner_. Tick



For

Dmi As Integer
For i =1 To 2

player (i).dickGunt = player (i).QdickGunt + random . Next Doubl e()
Next

speedMit er Label . Text =" " &dnt(player (0).dickGunt * 1000 /
tiner . GetTime()) &" [ "

ti meLabel . Text =" " &dnt(tiner .GetTine / 1000) & " "

For i =0 To 2

pl ayer (i).H cture. Locati on = New Syst em Or aw ng. Poi nt (pl ayer _(i). A i ckGount
* 5, player_(i).PRcture.Location.Y)

Next
For i =0 To 2
If player (i).R cture. Location. X > 424 - 64 Then
tiner _.Sop() '
MessageBox. Show( " ")
BEnd If
Next
End Sub

Met asequoi a



Met asequoi a

ex. D recti onal Poi nt
D rect X
Mat ri x LookAt LH
O rect X
Drect X
Matri x

Mat ri x



Anbi ent
D ffuse

BEm ssi ve

Specul ar Shar pness

Specul ar

<D r ect XPanel >
<GneTi ner >
<Meshpj ect >

<Meshpj ect Li st>
<H ayer>

<M aerLi st>
<SceneBase>
<GneMi nScene>
<GneTi t| eScene>
<GneQrer Scene>
<RacefFor mp

Per spect i veFovLH

Drect X

MeshChj ect



<ScenBase>

Public Interface SceneBase

Sub MoveTo()

Sub Pai nt To()
BEnd I nterface

MoveTo
PaintTo
DCG PC
MoveTo
PaintTo
DirectX
MoveTo PaintTo StartButton

GameStart

Private main As RaceForm
Public Sub New ByRef mai n As RaceForn)
M/Base. New()
' Wndows
InitializeGonponent ()
Me.main = main
End Sub

Private Qub SartButton_Qick(ByVal sender As System (pject, ByVal e As
SystemEvent Args) Handles SartButton. dick
nai n. GreS art ()
End Sub

Private Qub SceneBase MbveTo() |npl enents SceneBase. MveTo
End Sub

Private Qub SceneBase Pai nt To() | npl enents SceneBase. Pai nt To



End Sub
BEnd 4 ass

<RaceFor mr

scene_

Publ ic d ass RaceForm
Inherits System Wndows. For ns. Form

Friend WthEvents ganeTi tl eScene As GaneTi tl eScene
Friend Wt hEvents ganeMi nScene As ganeMi nScene
Friend WthEvents ganeQrer Scene As GaneQrer Scene
Private WthEvents ganeTi ner_ As GaneTi ner

Private scene  As SceneBase
Private direct XPanel _ As D rect XPanel

D rect XPanel

Public Sub GaneTitl e()
If Me. ntrol s. Gont ai ns(ganeQrver Scene) = True Then
Me. Gont r ol s. Renove( ganeQrer Scene)
ganeQrer Scene. O spose()
End I f
ganeTi tl eScene = New GaneTi t| eScene( M)
Me. Gont r ol s. Add( ganeTi t| eScene)
scene_ = ganeTitl eScene
End Sub

GmeS art

Public Sub GameStart ()
If M. ntrol s. Gontai ns(ganeTi tl eScene) = True Then
Me. Gont r ol s. Renove( ganeTi t1 eScene)
ganeTi t| eScene. O spose()



End | f
If Not directXPanel _ Is Nothing Then direct XPanel _. O spose()
di rect XPanel _ = New D rect XPanel ()

Me. ganeMai nScene = New RaceGane. GaneMai nScene( Mg, di rect XPanel )
Me. Gnt r ol s. Add( ganeMai nScene)

scene_ = ganeMi nScene

ganeTi ner_ = New GaneTi ner ()
ganeTi ner_. Sart()
End Sub

Public Sub GaneQrer ()

If Me. Gntrol s. Gont ai ns(ganeMai nScene) = True Then

' ganeMa nScene DO spose D rect XPanel Renove
D sposes

ganeMi nScene. Gont r ol s. Renove( di rect XPanel )
Me. Gont r ol s. Renove( ganeMai nScene)
ganeMi nScene. O spose()

End I f

ganeQrer Scene = New GaneQrer Scene( Mg, di rect XPanel )
Me. Gnt r ol s. Add( ganeQver Scene)
ganeQrer Scene. M si bl e = True
scene_ = ganeQrer Scene
End Sub

Private Qub GaneTi ner _Ti ck(ByVal sender As System (pj ect, ByVal e As
System Event Args) Handl es ganeTi ner_. Ti ck
' Debug. Wi t eLi ne(" RaceFor m GaneTi ner Ti ck")
scene_. MveTo()
scene_. Pai nt To()
End Sub

Private Qub RaceFormlLoad(ByVal sender As (hject, ByVal e As System Event Ar gs)



Handl es MyBase. Load
di rect XPanel _ = New D rect XPanel ()
Me. GaneTi tl e()
End Sub
End 4 ass

D rect XPanel
D rect XPanel

D rect X
D rect XPanel

Publ ic dass D rect XPanel

Inherits System Wndows. For ns. User Gont r ol
" DrectX

Protected direct 3CDevi ce_ As Device

" DO rect X G aphi cs
Protected Orerridable Sub InitializeD rect3X)

" D rect 30Devi ce

di rect 3DCevi ce_ = G eateD rect 30Devi ce( O eat eDef aul t P esent Parangt ers())
End Sub

Private Function O eateD rect 3DDevi ce(ByVal present Paraneters As
Present Paraneters) As Device
" D rect 30Devi ce
Dmresult As Device
Try
result = New Devi ce(0, DeviceType. Hardvare, M,
Q eat eH ags. Har dwar eVer t exPr ocessi ng, present Par anet er s)
Debug. Witeline("Geated HAL & HWP node. )
Gatch
Try
result = New Devi ce(0, DeviceType. Hardware, M,



QO eat eH ags. Sof t war eVer t exPr ocessi ng, present Par anet er s)
Debug. Wi teli ne("CGeated HAL node. ")
Gatch
Try
result = New Devi ce(0, Devi ceType. Reference, M,
QO eat eH ags. Sof t war eVer t exPr ocessi ng, present Par anet er s)
Debug. Wi teLi ne("G eated REF node. )
Gatch
MessageBox. Show( " PC [Cirect3D ")
Debug. Wi t eLi ne(" PC [Cirect3D ")
resul t = Not hi ng
End Try
End Try
End Try
Return resul t
End Function
' Present Par anet er s
Private Function O eat eDef aul t Present Paraneters() As Present Parangters
Dmresult As New Present Paranet er s()
Wth resul t
. Wndowed = True
. SnapE fect = SaapHE fect. O scard
. Enabl eAut oDept hS enci |l = True
. Aut oDept hS enci | Format = Dept hFor nat . D16
End Wth
Return resul t
End Function

‘ X
Protected neshChj ect Li st_ As Mesh@hj ect Li st = New Mesh(bj ect Li st ()
Publ i c Function Get MeshQpj ect Li st() As Mesh(bj ect Li st

Ret urn nesh@pj ect Li st _
End Function



Protected Overridabl e Sub AddMesh@hj ect (ByVal nesh(hj ect As Mesh@hj ect)
nesh@j ect Li st _. AddMeshj ect ( neshoj ect )
End Sub

Protected Orerrides Sub nhPai nt Background(ByVal e As
Syst em Wndows. For ns. Pai nt Bvent Ar gs)
End Sub

Protected QOrerrides Sub OnPai nt (ByVal e As Syst em Wndows. For ns. Pai nt Event Ar gs)
direct3Device .dear(QearH ags. Target O dearH ags. ZBuffer, ol or. B ue,
1.0F 0)

di rect 3Devi ce_. Begi nScene()

' Debug. Wi t eLi ne(" D rect XPanel . OnPai nt : neshobj ect count=" &
neshdj ect Li st _. Gount )
Dmi As Integer
For i =0 To neshCpj ectList_.Count - 1
‘ (

Try

' Debug. Wi teLine(" DO rect XPanel . nPai nt : neshobj ect fil enane=" &
nesh@j ect Li st _. Get Mesh@yj ect (i) . H | enane)

If neshQpj ect Li st_. Get Meshpj ect (i) Is Nothing Then Exit For

di rect 3Devi ce . TransformVerl d =
neshj ect Li st _. Get MeshQpj ect (i) . MeshMat ri x

Dmj As Integer

For j = 0 To neshChj ect Li st_. Get MeshQj ect (i ). MeshMaterial s. Length - 1

direct3DDevi ce . Miterial =



neshj ect Li st _. Get Mesh@yj ect (i ). MeshMat eri al s(j)
di rect 3DDevi ce_. Set Text ure(0,
neshj ect Li st _. Get Mesh@pj ect (i ). MeshText ures(j))
neshQpj ect Li st _. Get MeshQpj ect (i ). Meshval ue. Dr anBubset (j )
Next j
Gatch ex As Exception
Debug. Wi t eLi ne(ex. Message & vbQ Lf & ex. & ackTr ace)
End Try
Next i

di rect 3Devi ce_. EndScene()
di rect 3Devi ce_. Present ()
End Sub

Protected Orerridable Sub InitializeScene()
Debug. WiteLine("Initialize Scene. ™)

di rect 3Devi ce_. Render S at e. ZBUf f er Enabl e = True

di rect 3Devi ce_. TransformM ew = Mat ri X. LookAt LH New Vector 3(5, 5, -10), New
Vector3(0, 0, 0), New Vector3(0.0F, 1.0F, 0.0F)

di rect 3Devi ce_. Transform Proj ecti on = Matri x. Per spect i veFovLH Cshg(Mith. PI /
2), 1.3F 1.0F 100.0F)

di rect 30Cevi ce_. Render S at e. Li ghting = True

di rect 3Devi ce_. Li ght s(0) . Type = Li ght Type. D recti onal
direct3Devi ce_. Lights(0). Drection = New Vector3(-1, -1, -1)

di rect 3Devi ce_. Lights(0). O ffuse = Gl or. Fromfr gb(255, 255, 255)
di rect 30evi ce_. Li ght s(0). Cormit ()

di rect 3Devi ce_. Li ght s(0) . Enabl ed = True



End Sub

Publ i c Function GetD rect300evi ce() As Device
Ret urn direct 30Devi ce_
End Function

' Devi ce
' Devi ce
Public Sub Refl eshDevi ce()

InitializeDOrect3X)

Dmi As Integer

For i =0 To Me. neshChj ectList_.Gount - 1

nesh@yj ect Li st_(i). Refl eshDevi ce( Me. di rect 30Devi ce )
Next

InitializeScene()

End Sub
End 4 ass
DirectXPanel
Material
Texture
MeshObject SceneBace

MoveTo

Inports Mcrosoft. Drect X
Inports Mcrosoft.Drect X O rect3D

Public dass MeshQpj ect
Protected nesh_ As Mesh
Property Meshval ue() As Mesh



Get
Return nesh_
End Get
Set (ByVal Val ue As Mesh)
nesh_ = Val ue
End Set
End Property

Protected neshMaterials () As Miterial
Property Meshhiterial s() As Material ()
Get
Return neshMaterial s
End Get
Set (ByVal Val ue As Material ())
neshMaterials_ = Val ue
End Set
End Property

Protected neshTextures_() As Texture
Property MeshTextures() As Texture()
Get
Ret urn neshTextures_
End Get
Set (ByVal Val ue As Texture())
neshTextures_ = Val ue
End Set
End Property

Protected neshMatrix_ As Matrix = Matrix. Transl ati on(0, 0, 0)
Property MeshMatrix() As Matrix
Get
Return neshMat ri x_
End Get



Set (ByVal Val ue As Matri x)
neshMat ri x_ = Val ue
End Set
End Property

Private boundi ngShere_ As Single
Publ i c ReadOnl y Property Boundi ngSphere() As Single
Get
Ret urn boundi ngSpher e _
End Get
End Property

Public Flenane As String
"X MeshChj ect
Public Sub New ByVal filename As String, ByRef direct3CDevice As Device)
Me. F | enane = fil enane
If Not direct3evice I's Nothing Then
Me. Ref | eshDevi ce(di r ect 30Devi ce)
End I f
End Sub

Publ i c Sub Refl eshDevi ce(ByRef direct 3DDevi ce As Device)

Debug. Wi t eLi ne(" MeshQpj ect . Ref | eshDevi ce")

DmextMiterials As ExtendedMateri al ()

D mnesh As Mesh = nesh. Front | e(H | enane, MeshH ags. Managed, di rect 30Devi ce,
extMaterial s)

DmneshMiterials As Material ()

ReD mneshMat eri al s(ext Materi al s. Lengt h)

D mneshTextures As Texture()

ReD m neshText ur es(ext Mit eri al s. Lengt h)

Dmi As Integer

"Material

For i =0 To extMaterials. Length - 1
neshMiterial s(i) = extMateria s(i).Miterial 3D



' Texture
neshTextures(i) = Nothing
DmtextureF lenane As String = extMaterial s(i). TextureR | enane
If Not textureH | enane I's Nothing Then
neshText ures(i) = TexturelLoader. FronH | e(di rect 3CDevi ce, textureH | enane)
BEnd If
Next

nesh_ = nesh

neshhMaterials = neshMaterial s

neshText ures_ = neshText ures

boundi ngSpher e_ = CGonput eBoundi ngSpher e( New Vect or 3(0, 0, 0))
End Sub

Public Overridable Sub MoveTo()
End Sub

Publ i ¢ Functi on Gonput eBoundi ngSpher e(ByVal obj ect Genter As Vector3) As Single
Dmi32BtHag As MeshH ags
Dmresult As Sngle =0.0F

If nesh_.(ptions. lse32Bt = True Then
i 32B tH ag = MeshH ags. Use32B t
End | f

OmvertexBuf fer As VertexBuffer = nesh . \VertexBuffer

D mvertexData As G aphi csSream= vertexBuffer. Lock(0, O,
LockH ags. NoSyst entock)

result = Geonet ry. Gonput eBoundi ngSpher e(vert exDat a, nesh_. Nunter Verti ces,
nesh_. Veert exFor nat, obj ect Gent er)

vertexBuf f er. Uhl ock()



vertexBuf fer. O spose()
Return resul t
End Function

Public Sub D spose()
Me. nesh_. O spose()
End Sub
End 4 ass

Arra List
' MeshChj ect
Public dass MeshQpj ect Li st

MeshChj ect
MeshChj ect Li st

Inherits System @l | ections. ArraylLi st

Publ i c Sub AddMeshpj ect (ByRef nesh(bj ect As Meshj ect)

Me. Add( neshQpj ect)
End Sub

Publ i c Function Get MeshQpj ect (ByVal index As Integer) As MeshQpj ect

Ret urn Me(i ndex)
End Function

Publ i c Sub RenmoveMesh@pj ect (ByRef nesh(bj ect As Meshbj ect)
Debug. Wi t eLi ne(" MeshQyj ect Li st. RenoveMesh@hj ect ™)

Me. Renove( neshpj ect )
End Sub
End 4 ass

MeshObjectList

DirectXpanel MeshObject
DirectX

Metasequoia
MeshObject



Player

Player

name string
position Vector3
speed Single

ViewPosition Vector3

ViewTarget Vector3

Public 4 ass H ayer
Inherits Mesh(hj ect

Public Property CharactorType() As Sring
Get
Dmpath() As Sring = MBase. FH | enare. Spl it ("¥")
Return pat h(path. Length - 1)
End Get
Set (ByVal Val ue As Sring)
Dmpath() As Sring = MBase. FH | enare. Spl it ("¥")
Dmfilenane As Sring
Dmi As Integer
For i =0 To path.Length - 2
filenane += path(i) & "¥"
Next
filenane += Val ue
Debug. Wi t eLi ne(" M ayer . Char act or Type: val ue=" & Val ue & "fil ename=" &
filenane)
MBase. F | enane = fil enane
End Set
End Property

Private nane_ As String
Public Property Nane() As Sring



Get
Ret urn nane_
End Get
Set (ByVal Val ue As Sring)
nane_ = Val ue
End Set
End Property

Public MMAX SPEHED As Single = 1. OF
Private speed_ As Sngle
Public ReadOnly Property Speed() As S ngle
Get
Return speed_
End Get
End Property

Protected position_ As Vector3
Public Property Position() As Vector3
Get
Return position_
End Get
Set (ByvVal Val ue As Vector 3)
posi tion_ = Val ue
End Set
End Property

Publ i c Shadows Property MeshMatrix() As Matrix
Get
Me. MoveTo()
Return neshMat ri x_
End Get
Set (ByVal Val ue As Matri x)
neshMat ri x_ = Val ue
End Set



End Property

Public ReadOnly Property MiewPosition() As MVector3
Get

Dmresult As Vector3 = New \ector3()
result.X =position_.X- 3 * Math. Gos(angl e )
result.Y =position_.Y + 1
result.Z = position_.Z - 3 * Math.Sn(angle)
Return resul t
End Get
End Property

Private angle_ As Sngle
Public ReadOnly Property M ewlarget () As Vector3
Get
Dmresult As Vector3 =NewVector3(position . X position .Y+ 1, position_. 2
Return resul t
End Get
End Property

Publ i ¢ Sub New(ByVal nane As String, ByVal filename As String, ByVal direct30Devi ce
As Device, ByvVal position As Vector3)
M/Base. New(f i | enane, direct 3CDevi ce)
nane_ = nane
position_ = position
Initialize()
End Sub

Public Sub Initialize()
angle_ = Mith A * 1/ 2



speed_ = 0.0F
End Sub

Public Sub Turn(ByVal angle As S ngle)
angle_ = angle_+ angle
If angle_ > Math.P Then angle_ = angle_ - Math.A * 2
If angle_ <-Mith.Pl Then angle_ = angle_ + Maith.Pl * 2
End Sub

Public Sub SpeedUp(ByVal speed As S ngl e)
' Debug. Wi t eLi ne(" M ayer . SpeedUp")
speed_ = speed_ + speed
If speed_ > MAX SPEED Then speed_ = MAX SPFEED
If speed_ < O Then speed_ =0
End Sub

Public Orerrides Sub MveTo()

D mnoveMatri x As Matri X

' Rot ati on
Rot asi on angl e
noveMiatrix = Matrix. RotationY(-(angle_ + Mith.P * 1/ 2))

'X-2
position_. X = position_. X + speed_ * Mt h. Qs(angl e )
position_.Z = position_.Z + speed_ * Mith. S n(angl e)

Transl ation

noveMatri x. Mil tipl y(Matrix. Transl ati on(position_))

neshMatri x_ = noveMatri x
' Debug. Wi teLine("H ayer. MveTo: " & M. Nane & " position:" &



position_.ToSring() &" speed=" & speed_ & " angle=" + angle_.ToXring())
End Sub

End 4 ass
MeshObject PlayerList
AllayList MeshObjectList

Public dass H ayerlLi st
Inherits System @l | ections. ArraylLi st

Private neshQpj ectLi st_ As MeshQpj ect Li st

Public Sub New(ByRef nesh@pj ectList As Mesh(bj ect Li st)
nesh@j ect Li st _ = neshpj ect Li st

End Sub

Public Sub AddM ayer (ByRef pl ayer As H ayer)
Me. Add(pl ayer)
neshj ect Li st _. AddMeshQbj ect (pl ayer)

End Sub

Public Function GetH ayer(ByVal index As Integer) As H ayer
Ret urn Me(i ndex)
End Function

Publ i c Sub RenoveM ayer (ByRef pl ayer As H ayer)
Me. Renove( pl ayer)
neshdj ect Li st _. RenmoveMeshoj ect (pl ayer)

End Sub

BEnd 4 ass

RaceForm DirectPanel



Publ i c d ass GaneMa nScene
Inherits System Wndows. For ns. User Gont r ol
I npl enents SceneBase

Private main As RaceForm
Private direct XPanel As D rect XPanel

Public Sub New(ByRef mai n As RaceForm ByRef direct XPanel As direct XPanel )
Me. nain = nai n
Me. di rect XPanel = di r ect XPanel

InitializeGonponent ()

" Gontrol
Me. Gnt rol s. Add( Me. di r ect XPanel )

InitializeM ayerlList()
InitializeGourse()
End Sub

Private playerList_ As HayerlList
Private nyR ayer _ As H ayer
Private enenyl As H ayer
Private eneny2_ As H ayer
Private Qub InitializeH ayerList()
Debug. Wi teLi ne("GaneMai n. I nitial i zeM ayerList")
pl ayerLi st_ = New H ayer Li st (di r ect XPanel . Get Mesh@bj ect Li st ())

Turn

nyP ayer _ = New H ayer ("user™, Application. Execut abl ePath &



"¥. . ¥ ¥ . ¥nedi as¥red. X", direct XPanel . Get O rect 3CDevi ce(), New Vector3(0, 1, 0))
nyH ayer . Turn(Math. Pl )
nyP ayer . MAX SPHD = 1. OF
enenyl = New H ayer ("enenyl", Application. Executabl ePath &
"¥. . ¥ ¥ ¥nedi as¥bl ue. x*, direct XPanel . Get D rect 3CDevi ce(), NewVector3(-3, 1, 0))
enenyl . Turn(Math. A1)
enenyl . MAX SPEHED = 1. 5F
eneny2_ = New H ayer ("eneny2", Application. Executabl ePath &
"¥. . ¥ ¥ ¥nedi as¥yel [ ow x", direct XPanel . Get O rect 3CDevi ce(), New Vector3(3, 1,
0))
eneny2_. Turn(Math. A1)
eneny2_. MAX SPEHED = 2. OF

pl ayer Li st _. AddR ayer (nyH ayer )
pl ayerLi st_. AddA ayer (enenyl )
pl ayerLi st_. AddA ayer (eneny2_)

End Sub

Private course_ As MeshQpj ect
Private Qub InitializeQurse()
course_ = New Mesh@pj ect (Appl i cati on. Execut abl ePat h &
"¥. . ¥ ¥ . ¥nedi as¥course. X", direct XPanel . Get O rect 3CDevi ce())
di rect XPanel . Get Mesh@j ect Li st () . AddMeshj ect (cour se )
End Sub

MbveTo RceForm

Private Gonst TITMELIMT As Integer = 1000

Private tine_ As Integer = 0

Private random As Random= New Randont)

Public Sub SceneBase MbveTo() | npl enents SceneBase. MveTo



tine =tine_ +1
nyP ayer _. SpeedUp( - 0. 05)

If tine_ > TIMELIMT Then
Ti melp()
End I f
tineLabel . Text = Sring. Fornmat ("TIME {O}", tine)
speedLabel . Text = Sring. Fornat ("SPEED {0} knmih", Qnt(nyH ayer _. Speed * 100))

enenyl . SoeedUo( (random. Next Doubl e - 0.2) / 30)
eneny2_. Speedo( (random. Next Doubl e - 0.3) / 20)

' H ayer

Dmi As Integer

For i =0 To playerList_.Gunt - 1
If playerList_.GetPayer(i) Is Nothing Then Exit For
pl ayerList_. Get F ayer (i ). MveTo()

Next i

For i =0 To playerList_. Gunt - 1
If playerList_.GetPayer(i) Is Nothing Then Exit For
If playerList_.GetHRayer(i).Position Z < -52 Then
nai n. GaneQver ()
BEnd If
Next i
End Sub

Pai nt To

Public Sub SceneBase Pai nt To() | npl enents SceneBase. Pai nt To



di rect XPanel . Get Gi r ect 30Devi ce. Transform M ew =
Mat ri x. LookAt LH nyH ayer . M ewPosi tion, nyM ayer . i ewlarget, New Vector 3(0. OF,
1.0F, 0.0F)

Ref resh

di rect XPanel . Ref resh()
End Sub

Private Sub Ti nelp()
' GneQrer cene
nai n. GareQver ()

End Sub

Private Qub Buttonl _Qick(ByVal sender As System (bject, ByVal e As
System Event Args) Handl es Buttonl. Qi ck
Debug. Wi teLi ne("button click")
nyH ayer _. SpeedUp(0. 1)
End Sub
End 4 ass

Sene GaneQrer
BEE] 0,0,-52

Private tinerCGounter _ As Sngle =0.0F
Public Sub SceneBase Pai nt To() | npl enents SceneBase. Pai nt To
Dmnatrix As Matrix
O myvi ewPosi tion As Vector3
D mvi ewlTarget As Vector3
vi ewlarget = New Vector3(0, 0, -52)



Qs Sn

vi ewPosi tion = New Vector3(6 * Math. Gos(tinerGunter ), 3, -52 + 6 *
Mat h. S n(tinerGounter ))

di rect XPanel . Get O r ect 30Devi ce. TransformM ew = nat ri X. LookAt LH vi ewPosi ti on,
vi ewlarget, New Vector3(0.0F, 1.0F, 0.0F)
tinerGounter  += 0. 1F
di rect XPanel . Ref resh()
End Sub

P2P

P2P
ARl DrectH ay

DrectHA ay
/
P2P

P2P
DrectH ay

Chat Host  Chat Peer



Chat Host

Peer Manager

M ayer Li st
Chat Host

Chat Host Form

Chat Peer

Chat Peer
Chat Peer Form

P2P

Chat host ...Chat Peer

Chat Host Form..

Chat Peer ... Peer

Peer Manager ...

PeerManager

PeerManager Chathost
PeerManager
ServiceProvider Guid
UserName String
ApplicationGuid Guid
ApplicationName String
IsHost Boolean

TCP/IP

THIP

PeerManager
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Public Sub New(ByVal peer As Peer, ByVal application As Quid, ByVal applicati onNane
As String)

peer_ = peer

appl i cati onGui d_ = application

appl i cati onNane_ = appl i cati onNane

‘ T 1P
servi ceProvi der_ = Address. Servi cePr ovi der Tcpl p
End Sub

Publ i ¢ Sub O eat eSessi on(ByVal pl ayer Nane As String, ByVal sessi onNane As Sring)
D mappDescri pti on As Appl i cationDescription

' Devi ceAddr ess
' Servi ceProvi der
D mdevi ceAddress As Address = New Address()

devi ceAddr ess. Servi ceProvi der = Servi ceProvi der

Appl i cayi nDescri ption
Qid \B. net gui den. exe Qid

Appl i cationDescription
appDescription = New Appl i cati onDescri ption()
appDescri ption. GQui dApplication = Me. Applicati onGuid
appbescri pti on. Sessi onNane = sessi onNane
appbescri ption. H ags = Sessi onH ags. M gr at eHost

PlayerInfomation Peer
SetPeerInfomation P2P

SyncFlags.Peerinfomation



" Peer
Set A ayer | nf onat i on( pl ayer Nane)
" Peer
Public Sub Set M ayer | nfonation(ByVal pl ayer Nane As Sring)
pl ayer Nane_ = pl ayer Nane
D mpl ayerinformati on As New A ayer | nfornation()
pl ayer | nf or nat i on. Nane = pl ayer Nane
peer _. Set Peer | nf or mat i on( pl ayer | nf ornati on, SyncH ags. Peer | nf or mat i on)
End Sub

Host
' PC

Me. peer _. Host (appDescri ption, devi ceAddr ess,
Host H ags. kToQuer yFor Addr essi ng)

i stbst = True
End Sub
Peer
H ndHost s Peer . H ndHbst Response

Appl i cationDescription
' Peer . H ndHbost s
Public Sub F ndHostsS art()
"Tine to enumour hosts
D mapplescripti on As New Appl i cati onDescri ption()

appDescri ption. GQui dApplication = Me. Applicati onGuid

D mdevi ceAddress As Address = New Address()
devi ceAddr ess. Servi ceProvi der = Servi ceProvi der

peer _. H ndHost s(appDescri pti on, devi ceAddress, devi ceAddress, Nothing, 10, O,



0, H ndHost sH ags. kToQuer yFor Addr essi ng)
End Sub

Peer onnect

Publ i c Sub onnect (ByVal appDescri ption As Applicati onDescri ption, Byval
host Address As Address, ByVal devi ceAddress As Address)
peer _. Gnnect (applescri ption, host Address, devi ceAddress, Nbothing,
Gonnect H ags. kToQuer yFor Addr essi ng)
End Sub
End 4 ass

ChatHostForm
ChatHost

Private chat Host _ As Chat Host

Private SQub Chat Lobby Load(ByVal sender As (bj ect, ByVal e As System Event Args)
Handl es MyBase. Load

AppendText Li ne(" ")

chat Host _ = New Chat Host ( M)

AppendText Li ne(" ")
End Sub

Public Sub AppendText Li ne(ByVal text As Sring)
LogText Box. AppendText (text)
LogText Box. AppendText (Gontrol Chars. O Lf)

End Sub

Chat Host Form (hat host
Chat Host Form Peer Manager



Public Sub New(ByRef chat Host Form As Chat Host For )
chat Host Form = chat Host Form
InitializeD rectH ay()

End Sub

DrectA ay

Public Sub InitializeD rectH ay()
peer _ = New Peer ()

Peer

‘ ( )

AddHandl er peer_. P ayerGeated, AddressG M. H ayer O eat ed
AddHandl er peer_. M ayer Destroyed, Address@ M. F ayer Destroyed
AddHandl er peer_. Recei ve, AddressC Me. Dat aRecei ved

AddHandl er peer_. Sessi onTer minat ed, Addressd M. Sessi onTer minat ed

Peer Manager Peer
QD Chat Peer
O eat eSessi on

' Peer Manager
peer Manager _ = New Peer Manager (peer_, applicationQid_, "Chat Peer")
peer Manager _. O eat eSessi on("HX®BT", " Chat Peer sessi on™)

DrectH ay
A ayer Li st

P ayerQeate

Syncl ock
Syncl ock End



Private Qub A ayer O eat ed(ByVal sender As (pject, ByVal e As
M ayer O eat edEvent A gs)
' (P ayer| nf or mat i on)
Dmpeerinfo As Playerinformation =
peer _. Get Peer | nf or nat i on(e. Message. H ayer 1 D
D mpl ayer As New H ayer (e. Message. H ayer I D, peer | nf o. Nane)

pl ayerList__
SyncLock pl ayerLi st _
pl ayer Li st _. Add(pl ayer)
End SyncLock
End Sub

Private Qub A ayer Destroyed(ByVal sender As (bject, ByVal e As
F ayer Dest r oyedEvent Ar gs)
' playerList_
SyncLock pl ayerLi st _
D mpl ayer As H ayer
For Each player In playerList_
If e Message. A ayerl D = pl ayer. M ayer| D Then
pl ayer Li st _. Renove(pl ayer)
Exit For
Bnd I f
Next pl ayer
End SyncLock
End Sub

F ayer Li st D Arrayli st



H ayer H ayerl D
Get M ayer Nane
Syn Lock

Public dass H ayerlLi st
Inherits System @l | ections. ArraylLi st
' ID pl ayerList__
Publ i c Function Get H ayer Name(ByVal idH ayer As Integer) As Sring
SyncLock Me
D mpl ayer As H ayer
For Each player In M
If player.RayerlD = idMA ayer Then
Return pl ayer. Nane
Bnd I f
Next pl ayer
End SyncLock
Ret urn Not hi ng
End Function ' Get M ayer Nane
End 4 ass

Public Sructure M ayer
Public P ayerlD As | nteger
Public Nane As Sring

Public Sub New ByVal playerlD As Integer, ByVal nane As String)
Me. A ayer |1 D = pl ayer | D
Me. Nane = nane
End Sub
End Structure



ChatPeerForm ChatPeer
ChatTextBox SendMsgTextBox
Chatpeer
ChatPeerForm ChatPeer ChatPeer

Private Sub Chat Peer For m Load(ByVal sender As (bject, ByVal e As System Event Args)
Handl es MyBase. Load
chat Peer _ = New Chat Peer ( M)
End Sub

SendMsgTextBox
ChatPeer SendMessage

Private Qub SendButton_Qick(ByVal sender As System (bject, ByVal e As
System Event Args) Handl es SendButton. A i ck
chat Peer _. SendMessage( SendMsgText Box. Text)
SendMsgText Box. Text = Not hi ng
End Sub

AppendTextLine ChatTextBox
ChatTextBox
SyncLock

Publ i c Sub AppendText Li ne(ByVal nessage As Sring)
SyncLock Chat Text Box
I f Chat Text Box. Text . Lengt h > Chat Text Box. MaxLengt h * 0.95 Then
(hat Text Box. Text = Chat Text Box. Text . Renove( 0, A nt (Chat Text Box. MaxLengt h /

2))



BEnd If
(hat Text Box. AppendText ( nessage)
(hat Text Box. AppendText (Gont rol Char s. O Lf)
(hat Text Box. Sel ecti onStart = Chat Text Box. Text . Lengt h
Chat Text Box. Scrol | ToGar et ()
End SyncLock
End Sub

' Form  dispose
Protected Overl oads Qverrides Sub O spose(ByVal disposing As Bool ean)
" Peer D spose
If Not (chatPeer_ Is Nothing) Then
chat Peer _. O spose()
End I f

If disposing Then
If Not (conponents I's Nothing) Then
conponent s. O spose()
BEnd If
End I f
M/Base. O spose(di sposi ng)

Application. Exit()
End Sub

Chat Peer al
Chat Host

H ndHost Response H ndHost s



Host M gr at ed

‘ ( )
AddHandl er peer_. P ayerGeated, AddressG M. H ayer O eat ed
AddHandl er peer_. M ayer Destroyed, Address@ M. F ayer Destroyed
AddHandl er peer_. Recei ve, AddressC Me. Dat aRecei ved
AddHandl er peer_. Sessi onTer minat ed, Addressd M. Sessi onTer minat ed
AddHandl er peer _. FH ndHost Response, AddressC Me. H ndHbst Responsed
AddHandl er peer . Hbst Mgrat ed, Addressd M. Host M gr at ed

H ndHost Responsed (hat Host

Chat host
Chat Peer Peer Manager H ndHost S art

' H ndHbst Response

chat Peer For m . AppendText Li ne(" M)
peer Manager _. FH ndHbstsS art ()
End Sub

Private Qub F ndHbst Responsed(ByVal sender As (bject, ByVal e As
Mcrosoft. Drect X O rect A ay. A ndHst ResponseEvent Ar gs)
chat Peer For m . AppendText Li ne(” ")

onnect Peer

(P ayer| nf onat i on)

chat Peer For m . AppendText Li ne(" M)

D mrandom As Random = New Randont)

D musernane As Sring = "player” & A nt(random Next Doubl e * 100)

peer Manager _. Set A ayer | nf ormat i on( user nane)



Try

Gonnect H ndHost Responsed
H ndHost ResponseBvent Ar gs

e. Message. Appl i cati onDescri ption e. Message. Addr essDevi ce

peer Minager _. Gonnect (e. Message. Appl i cat i onDescri ption,
e. Message. Addr essSender, e. Message. Addr essDevi ce)

Gatch ex As Exception
chat Peer For m. AppendText Li ne(" ")
chat Peer For m. AppendText Li ne( ex. Message & ex. & ackTr ace)

End Try

peer _. Gancel AsyncQper at i on( Cancel H ags. H ndHost s)

Renoverandl er peer . H ndHost Response, AddressG Me. H ndHost Responsed

chat Peer For m . AppendText Li ne(" " &
user nane & " ")
End Sub
Host M gr at ed
' mgrat ed PC PC

Private Sub Host M grat ed(ByVal sender As (bj ect, ByVal e As Host M gr at edEvent Args)
Debug. Wi t eLi ne("host nmigrat ed")
‘ (H3®B)
If local Hayerld = e Message. NewHbst | D Then
chat Peer Form. Text += "(HX®BN)"
End I f
End Sub

HostMgrate



Chat Host
| ocal M ayerld_ ID

Private Qub A ayer O eat ed(ByVal sender As (pject, ByVal e As
M ayer O eat edEvent A gs)
' (P ayer| nf or mat i on)
Dmpeerinfo As Playerinformation =
peer _. Get Peer | nf or nat i on(e. Message. H ayer 1 D
D mpl ayer As New H ayer (e. Message. H ayer I D, peer | nf o. Nane)

pl ayerList__
SyncLock pl ayerLi st _
pl ayer Li st _. Add(pl ayer)
End SyncLock
chat Peer For m . AppendText Li ne(pl ayer. Nane & "
' | ocal M ayerld_ ID
If peerlnfo.Local Then
| ocal H ayerld_ = e. Message. H ayer | D
End I f
Chat Host

Private Qub A ayer Destroyed(ByVal sender As (bject, ByVal e As
F ayer Dest r oyedEvent Ar gs)
' playerList_
SyncLock pl ayerLi st _
D mpl ayer As H ayer
For Each player In playerList_
If e Message. A ayerl D = pl ayer. M ayer D Then

pl ayer Li st _. Renove( pl ayer)



Exit For

BEnd I f
Next pl ayer
chat Peer For m. AppendText Li ne(pl ayer. Nane & " ")
End SyncLock
Peer
SendTo
SendTo ID ant
<H ayerI D Al | A ayer s>
SendTo
Message dnt HayerIDAIplaers

SendH ags. Gar ant eed

Public Sub SendMessage(ByVal nessage As Sring)
D mdata As New Net wor kPacket ()

dat a. Wi t e( nessage)

peer_. SendTo(Ant (P ayerID Al H ayers), data, O, SendH ags. Guar ant eed)
End Sub

Peer Recei ve
Chat Peer  Dat aReci eved
Reci eveEvent Args  Message
Message Reci eveMessage
ID

Private Qub Dat aRecei ved(ByVal sender As (hject, ByVal e As Recei veBEvent Args)

O mnessage As Sring = e. Message. Recei velat a. ReadStri ng()

‘ 0

chat Peer For m . AppendText Li ne(pl ayer Li st _. Get P ayer Nang( e. Message. Sender D &
"> " & nessage)



e. Message. Recei veDat a. O spose()

End Sub

P2P

RaceGarmenl i netbst

Peer Manager

M ayer Li st

RaceGaneOnl i neHost
RaceGamrenl i neHost For m

RaceGamenl i ne

O rect XPanel
GaneTi ner
GaneDat aTi ne
GanePeer

Logi nForm
Meshj ect

MeshQj ect Li st
Message
SceneBase

H ayer

M ayer Li st
Gount DownScene
GaneMai nScene

Peer Chat
P2P
D rect X
MeshQpj ect
H ayer



GaneTi t| eScene
GameQrer Scene
RaceForm

Message

MessageType

PositionMessage

PlayerStatusMessage

GameStartMessage

SyncTimeMessage

Publ i ¢ Enum MessageType
Posi ti onMessage
F ayer & at usMessage
GaneS ar t Message
SyncTi neMessage

End Enum

Receive

Message

Player

Receive

ID MessageType

Peer



Message

EncodeBytes MessageAsMessage Byte
EncodeBytes binaryWriterAsBinaryWriter
DecodeBytes bufferAsByte() Message

PositionMessage
PlayerStatusMessage

/
PositionMessage
Vector3
Vector3
EncodeBytes
MemoryStream Memory
MemoryStream
BinaryWriter

Publ i ¢ Shared Functi on EncodeByt es(ByRef nessage As Message) As Byte()
' Debug. Wi t eLi ne(" Mesage. EncodeByt es(nessage) ")
Dmresult As Byte()
Dmnenory As MenorySream = New MenoryStreantg)
D mbinaryWiter As B naryWiter = New B naryWi t er (nenory)



B naryWiter ID
Posi t i onMessage
EncodeByt es bi naryWi t er AsBi nar yWi ter

bi nar yWi t er. Wi t e( nessage. MessageType)

nessage. EncodeByt es( bi nar yWi ter)

bi naryWi ter. H ush()
' byte

result = nenory. GetBuffer()
Return resul t

End Function
Message
Posi t i onMessage Wite ValueAsSngle
\ect or 3 Sngle

Public dass PositionMessage

Inherits Message

Public Sub New()
Me. MessageType = MessageType. Posi ti onMessage
End Sub

Public Position As Mcrosoft. O rect X Vector3
Public Orerl oads Qverrides Sub EncodeBytes(ByRef bi naryWiter As B naryWiter)
' Debug. Wi t eLi ne(" Posi ti onMessage. EncodeByt es(bi naryWiter)")



bi naryWiter. Wite( M. Posi tion. X
bi naryWiter. Wite(M. Position.Y)
bi naryWiter. Wite( M. Posi tion. 2

End Sub
ID +x +Y +z bi t
bi t byte
DrectPay Peer(ject
SendTo
GanePeer

D mdata As New Networ kPacket ()

dat a. Wi t e( nessage. EncodeByt es( nessage) )
Try

peer . SendTo(A nt (M ayerID Al H ayers), data, O, sendH ags)
Gatch ex As Mcrosoft. Orect X O rect A ay. NoGonnect i onExcept i on

Debug. Wi t eLi ne(” ")
MessageBox. Show( " ")
End Try

DrectPay Receive

GamePeer

Private Qub Dat aRecei ved(ByVal sender As (hject, ByVal e As Recei veEvent Args)
D mreci eveData As Byte() = Clype(e. Message. Recei velat a. Read( Get Type(Byt ),
e. Message. Recei veDat a. Length), Byte())



Message

D mnessage As Message = nessage. DecodeByt es(r eci evelat a)

Vect or 3 Menor ySt ream

Seek

Message

Message
Publ i c Shared Function DecodeByt es(ByVal buffer As Byte()) As Message
' Debug. Wi t eLi ne(" Mesage. DecodeByt es(buffer)™)
Dmresult As Message = New Message()
" buffer
Dmnenory As MenorySream = New MenoryStreantg)
nenory. Wite(buffer, O, buffer.Length - 1)
nenory. Seek(0, SeekQi gi n. Begi n)

ID B nar yReader
bi t I nt eger
bi t I nt eger
MessageType
Sl ect Posi ti onMessage
Posi ti onMessage
DecodeByt es

Publ i c Shared Functi on DecodeBytes(ByVal buffer As Byte()) As Message
' Debug. Wi t eLi ne(" Mesage. DecodeByt es(buffer)™)
Dmresult As Message = New Message()
" buffer
Dmnenory As MenorySream = New MenoryStreantg)
nenory. Wite(buffer, O, buffer.Length - 1)
nenory. Seek(0, SeekQi gi n. Begi n)
" buffer Reader



D mbi naryReader As B naryReader = New B nar yReader ( nenor y)

" BEnum I nt eger I nt32 Clype
D mnessageType As MessageType = Clype(bi nar yReader . Readl nt 32(), MessageType)

Sel ect Gase nessageType
Case nessageType. Posi ti onMessage
D mposi ti onMessage As Positi onMessage = New Posi ti onMessage()
result = positionMessage. DecodeByt es(bi nar yReader)
End Sel ect
Return resul t
End Function

Sngle

Public dass PositionMessage

Inherits Message

Public Sub New()
Me. MessageType = MessageType. Posi ti onMessage
End Sub

Public Position As Mcrosoft. D rect X Vector3
Public Overl oads Qverrides Sub EncodeBytes(ByRef bi naryWiter As B naryWiter)
' Debug. Wi t eLi ne(" Posi ti onMessage. EncodeByt es(bi naryWiter)")
bi naryWiter. Wite( M. Posi tion. X
bi naryWiter. Wite(M. Position.Y)
bi naryWiter. Wite( M. Posi tion. 2
End Sub

Publ i c Overl oads Qrerrides Function DecodeByt es(ByRef bi naryReader As



B naryReader) As Message

Dmresult As PositionMessage = New Posi ti onMessage()

result.Position. X = bi naryReader. ReadS ngl e()

result.Position. Y = bi naryReader. ReadS ngl e()

result.Position. Z = bi naryReader. ReadS ngl e()

" Debug. Wi t eLi ne(" Posi ti onMessage. DecodeByt es(bi naryReader): " &
result.Position. ToSring())

Return resul t

End Function

Logi nFor m

Public dass Logi nForm
Inherits System\WWndows. For ns. Form
Private ganePeer _ As GanePeer
Public Sub New ByRef ganePeer As GanePeer)
Me. New()
ganePeer _ = ganePeer
End Sub
Private SQub Logi nButton_Qick(ByVal sender As System (pj ect, ByVal e As
System Event Args) Handl es Logi nButton. d i ck
Try
ganePeer _. Logi n( Host Addr essText Box. Text, H ayer NaneText Box. Text,
char act or Type_ )
Gatch ex As Exception
MessageBox. Show( "
End Try
End Sub
Publ i c Sub AppendText Li ne(ByVal nessage As Sring)
LogText Box. AppendText ( nessage)
LogText Box. AppendText (Gontrol Chars. O Lf)
End Sub



Private charactorType_ As Sring = "red. X"
Private Qub Char act or TypeComboBox_Sel ect edl ndexChanged(ByVal sender As
System (hj ect, ByVal e As SystemBEvent Args) Handl es
(har act or TypeQoniboBox. Sel ect edl ndexChanged
Debug. Wi t eLi ne( " Logi nForm Sel ect ed” & Char act or TypeGonboBox. Sel ect edl t emn)
Sel ect Gase Char act or TypeGonboBox. Sel ect edl t em
Case " "
char act or Type_
Case " "
char act or Type_ = "bl ue. x"
Case " "
char act or Type_
End Sel ect
End Sub
End 4 ass

"red. x"

"yel | ow x"

Peer Manager H ndHost S art

GamePeer

Private playerNane_ As Sring

Private charactorType_ As Sring

Public Sub Logi n(ByVal host Address As Sring, ByVal playerNane As Sring, ByVal
charactor Type As String)

If playerNane = "" Then

pl ayer N\ane_ = "guest” ' guest
Hse

pl ayer N\ane_ = pl ayer Nane
End I f

char act or Type_ = char act or Type
Debug. Wi t eLi ne(" GanePeer . Logi n: char act or Type=" & char act or Type_)
' H ndHost Response



| ogi nFor m.. AppendText Li ne(" M)
peer Manager _. FH ndHbst sS ar t ( host Addr ess)
End Sub

al A ndtHbst S art
Addr ess

AddGonponent

Peer Manager

' Peer . A ndHost s

Public Sub F ndHostsSart (ByVal host AddressSring As String)
"Tine to enumour hosts
D mappDlescripti on As New Appl i cati onDescri ption()
appDescri ption. Qui dApplication = Me. Applicati onGuid

D mhost Address As Address = New Address()

host Addr ess. Servi ceProvi der = Servi cePr ovi der

host Addr ess. AddGnponent (" host nane”, host AddressS ri ng)
D mdevi ceAddress As Address = New Address()

devi ceAddr ess. Servi ceProvi der = Servi ceProvi der

peer _. H ndHost s(appDescri pti on, host Address, devi ceAddress, Nothing, 10, O, O,
H ndHost sH ags. kToQuer yFor Addr essi ng)
End Sub
GanePeer Chat Peer
H ndHst S art Dat aReci eved

GamePeer

' H ndHbst Response



| ogi nFor m.. AppendText Li ne(" M)
peer Manager _. FH ndHbst sS ar t ( host Addr ess)
End Sub

Private Qub Dat aRecei ved(ByVal sender As (hject, ByVal e As Recei veBEvent Args)

D mreci eveData As Byte() = Clype(e. Message. Recei velat a. Read( Get Type(Byt ),
e. Message. Recei veDat a. Length), Byte())

GaneTi tl eScene  H ayerLi st
M ayer Li st Text Box
RaceForm GneS art

RaceForm GmeSartabl e
True OGmeS art
GmeSartabl e

GaneTi t| eScene
Publ ic dass GaneTitl eScene
Inherits System Wndows. For ns. User Gont r ol
I npl enents SceneBase
Private main As RaceForm
Public Sub New ByRef mai n As RaceForn)
M/Base. New()
' Wndows
InitializeGonponent ()
Me.main = main
End Sub

Private Sub SartButton_Qick(ByVal sender As System (pj ect, ByVal e As
SystemEvent Args) Handles SartButton. dick



nai n. GreS art ()
End Sub

Private Qub SceneBase MbveTo() | npl enents SceneBase. MbveTo
If nain. GneSartabl e = True Then

mai n. GneS artabl e = Fal se

mai n. hGrmeSart ()

End |f
End Sub

Private player@unt_ As Integer =0

Private Qub SceneBase Pai nt To() | npl enents SceneBase. Pai nt To
' Debug. Wi t eLi ne(" GaneTi t| eScene. Pai nt To")
' A ayerLi st
If main. A ayerList. unt <= playerGunt_ Then Return

pl ayer Gunt _ = nai n. A ayer Li st. Gount

M ayer Li st Text Box. Text = ""

' A ayerLi st

Debug. Wi teLi ne(" count=" & nai n. A ayer Li st. Gount )
Dmi As Integer

SyncLock mai n. H ayer Li st

For i =0 To main. A ayerList.Gunt - 1
Dmnane As String = nai n. A ayerList(i).Nanme
[f Not nane = "HOST" Then '
H ayer Li st Text Box. AppendText ( nane)
H ayer Li st Text Box. AppendText (Gont r ol Chars. G Lf)
Debug. Wi teLine(" " & nane)
Bnd I f
Next



End SyncLock

End Sub
End 4 ass
GneS art Message
Dat eTi ne
GaneS ar t Message
SartTine Dat eTi ne
Positions HashTabl e

RaceFor m

Public Sub GaneStart ()
Debug. Wi t eLi ne(" RaceForm GaneSart () ")

D mpositions As Hashtabl e = New Hasht abl e()

Dmi As Integer

For i =0 To PayerList.Gunt - 1

posi tions(H ayerList.GtH ayer(i).RayerlD = New \Vector3(((i * 6) /

(PayerList.Gunt - 1)) - 3, 1, 0

Next
' 10

DmstartTine As DateTine = DateTi ne. Now AddSeconds( 10)

' Debug. Wi teli ne("RaceFormGaneStart: starttine " & startTi ne)

' Debug. Wi t eLi ne("RaceForm GaneStart: now " & Dat eTi ne. Now)

ganePeer _. SendMessage( New GaneSt ar t Message(start Ti ne, positions))

End Sub

RaceForm GmeSartabl e
True GaneTi t| eScene



RaceFor m Set GneStart Setti ngs

GamePeer

Private Qub Dat aRecei ved(ByVal sender As (hject, ByVal e As Recei veBEvent Args)
D mreci eveData As Byte() = Clype(e. Message. Recei velat a. Read( Get Type(Byt ),

e. Message. Recei veDat a. Length), Byte())
' Message

D mnessage As Message = nessage. DecodeByt es(r eci evelat a)

Sl ect Gase nessage. MessageType
Case MessageType. Posi ti onMessage
nai n. Updat ePosi ti on(e. Message. Sender | D  Clype( nessage, Posi ti onMessage))
Case MessageType. A ayer & at usMessage
nai n. Updat eM ayer S at us(e. Message. Sender | D,  CType( nessage,
F ayer & at usMessage) )
Case MessageType. GaneSt ar t Message
' RaceForm
nai n. GaneSartabl e = True
nain. SartTine = Clype(nessage, GaneStart Message). Start Ti ne
nai n. Set GaneSt art Setti ngs( Clype(nessage, GaneSt art Message) )

GaneTi t| eScene RaceForm OhGmeS art

RaceFor m

Public Sub OnGaneStart ()
Debug. Wi t eLi ne(" RaceFor m GaneS art (ganest art nessage) ")



ganeTi ner _. Sop()

If M. ntrol s. Gontai ns(ganeTi tl eScene) = True Then

D spose D rect XPanel Renove D sposes

ganeTi t| eScene. Gontr ol s. Renove( di rect XPanel )
Me. Gont r ol s. Renove( ganeTi t1 eScene)
ganeTi t| eScene. O spose()

End I f

count DownScene = New Qount DownScene( Mg, di rect XPanel )
Me. Gont r ol s. Add( count DownScene)

scene_ = count DownScene

D mpl ayer & at usMessage As H ayer S at usMessage = New H ayer S at usMessage()
pl ayer & at usMessage. A ayer = M/A ayer
ganePeer _. SendMessage( pl ayer & at usMessage)

ganeTi ner _.Interval = 100
ganeTi ner_. Sart()
End Sub

SendH ag. Sync



RaceFor m

Public Sub GaneStart ()
Debug. Wi t eLi ne(" RaceForm GaneSart () ")

D mpositions As Hashtabl e = New Hasht abl e()
Dmi As Integer
For i =0 To PayerList.Gunt - 1
posi tions(H ayerList.GtH ayer(i).RayerlD = New \Vector3(((i * 6) /
(PayerList.Gunt - 1)) - 3, 1, 0
Next

D msyncTi neMessage As SyncTi neMessage = New SyncTi neMessage()
syncTi neMessage. Now = Dat eTi ne. Now
ganePeer . SendMessage(syncTi neMessage, SendH ags. Guar ant eed @ SendH ags. Sync)

' 10

DmstartTine As DateTine = DateTi ne. Now AddSeconds( 10)

' Debug. Wi teLi ne("RaceFormGaneStart: starttine " & startTi ne)

' Debug. Wi t eLi ne("RaceForm GaneStart: now " & Dat eTi ne. Now)
ganePeer _. SendMessage( New GaneSt ar t Message(start Ti ne, positions))

End Sub

SyncTi neMessage RaceForm Updat eGaneTi ne

GamePeer

Private Qub Dat aRecei ved(ByVal sender As (hject, ByVal e As Recei veEvent Args)
D mreci eveData As Byte() = Clype(e. Message. Recei velat a. Read( Get Type(Byt ),
e. Message. Recei veDat a. Length), Byte())



Message

D mnessage As Message = nessage. DecodeByt es(r eci evelat a)

Sl ect Gase nessage. MessageType
Case MessageType. Posi ti onMessage
nai n. Updat ePosi ti on(e. Message. Sender | D Clype( nessage, Posi ti onMessage))
Case MessageType. A ayer & at usMessage
nai n. Updat eM ayer S at us(e. Message. Sender | D,  CType( nessage,
F ayer & at usMessage) )
Case MessageType. GaneSt ar t Message
' RaceForm
nai n. GaneSartabl e = True
nain. SartTine = Clype(nessage, GaneStart Message). Sart Ti ne
nai n. Set GaneSt art Setti ngs( Clype(nessage, GaneSt art Message) )
Case MessageType. SyncTi neMessage
nai n. Updat eGaneTi ne( CType( nessage, SyncTi neMessage) )
End Sel ect

e. Message. Recei veDat a. O spose()

End Sub

UpdateGameTime GameDateTime

RaceForm

Publ i c Sub Updat eGaneTi ne( ByVal syncTi neMessage As SyncTi neMessage)
Debug. Wi t eLi ne( " RaceFor m Updat eGaneTi ne")
ganelat eTi ne_ = New GaneDat eTi ne( syncTi neMessage. Now)

End Sub



GaneDlat €Ti ne Now

Publi c d ass Ganelet eTi ne

Private gap_ As Long

Public Sub New(ByVal baselateTi ne As DateTi ne)
gap = DateTime. Now ToH | eTi ne() - baseDat eTi ne. TokFi | eTi ne()
' Debug. Wi t eLi ne(" Ganelat eTi ne: gap=" & gap )

End Sub

Public Function Now() As DateTine
Return Dat eTi ne. FrontH | eTi ne( Dat eTi ne. Now ToH | eTine() - gap)
End Function

BEnd A ass
GameMainScene CountDownScene
SceneBace_MoveTo GameDateTime

CountDownScene

Private count_ As Integer
Public Sub SceneBase MbveTo() | npl enents SceneBase. MveTo
If nain. GinreDateTine |s Nothing Then Return
count_ = (main. SartTine. ToH | eTine() - nai n. GaneDat eTi ne. Now ToH | eTi ne()) /
10000000
' Debug. Wi t eLi ne(" Gount DownScene. Pai nt To: Gount =" & count )



If count_ <= 0 Then nain. RaceStart ()

RaceForm RaceS art
GaneMai nScene GaneMai nScene
RaceFor m Load
RaceForm
Public Sub RaceSart()
Debug. Wi t eLi ne(" RaceFor m GaneSt art (ganest art nessage) ")
ganeTi ner _. Sop()
If Me. ntrol s. Gont ai ns(count DownScene) = True Then
' DO spose D rect XPanel Renove D sposes

count DownScene. Gontr ol s. Renove( di r ect XPanel )
Me. Gont r ol s. Renove( count DownScene)
count DownScene. O spose()

End I f

' GaneMai nScene

ganeMii nScene. | niti al i ze(di rect XPanel )

ganeMii nScene. M si bl e = True

scene_ = ganeMi nScene



ganeTi ner _.Interval = 100
ganeTi ner_. Sart()
End Sub

GaneMi nScene

D mposi ti onMessage As Posi ti onMessage = New Posi ti onMessage()
posi ti onMessage. Posi ti on = nyH ayer _. Fosi tion
nai n. SendMessage( posi ti onMessage)

End Sub

GamePeer

Private Qub Dat aRecei ved(ByVal sender As (hject, ByVal e As Recei veBEvent Args)
nai n. Updat ePosi ti on(e. Message. Sender I D  Clype( nessage, Posi ti onMessage))
Case MessageType. A ayer & at usMessage

RaceFor m

Publ i c Sub Updat ePosi ti on(ByVal playerl D As I nteger, ByVal positionMessage As
Posi ti onMessage)
SyncLock pl ayerLi st _
pl ayerLi st_. Get A ayerByM ayer| O(pl ayer1 D . Position =
posi ti onMessage. Posi ti on
End SyncLock
End Sub

GaneMii nScene



Inports Mcrosoft. Drect X
Inports Mcrosoft.Drect X O rect3D

Publ i c d ass GaneMa nScene
Inherits System Wndows. For ns. User Gont r ol
I npl enents SceneBase

Private main As RaceForm
Private direct XPanel As D rect XPanel

Public Sub New( ByRef mai n As RaceForm ByRef direct XPanel As direct XPanel )
Me. New()

Me. @i n = nai n
M. di rect XPanel = di r ect XPanel

Me. Initialize(drectXPanel)
End Sub

Public Sub Initialize(ByRef directXPanel As direct XPanel )
M. di rect XPanel = di r ect XPanel

" Gontrol

If Not Me. Gontrol s. Gontai ns(direct XPanel ) Then
Me. Gont r ol s. Add( Me. di r ect XPanel )

End I f

time_ =0
End Sub

Public ReadOnly Property M ayerList() As HayerlList
Get
Return Me. nai n. A ayerLi st



End Get
End Property

Private nyR ayer _ As H ayer
Public Property M/A ayer() As H ayer
Get
Return nyH ayer _
End Get
Set (ByvVal val ue As H ayer)
nyH ayer _ = val ue
End Set
End Property

Private Gonst TTMELIMT As Integer = 1000
Private tine_ As Integer = 0
Private random As Random= New Randont)
Public Sub SceneBase MbveTo() | npl enents SceneBase. MveTo
' Debug. Wi t eLi ne(" GaneMai nScene. SceneBase_MveTo: starttine " &
main. StartTine())

' Debug. Wi t eLi ne(" GaneMaii nScene. SceneBase_MveTo: now " & Dat eTi ne. Now() )
If main SartTine > DateTi ne. Now Then Return

tine_ =tine_ +1
nyP ayer _. SpeedUp( - 0. 05)

If tine_ > TIMELIMT Then

Ti melp()
End If

tineLabel . Text = Sring. Fornat ("TITME {O}", tine)
speedLabel . Text = Sring. Fornat ("SPEED {0} knmih", Qnt(nyH ayer _. Speed * 100))

' H ayer
Dmi As Integer
For i =0 To PayerList.Gunt - 1



If PayerList. GtPayer(i) Is Nothing Then Exit For
M ayerLi st. Get F ayer (i) . MoveTo()
Next i

For i =0 To PayerList.Gunt - 1
If PayerList.GtPayer(i) Is Nothing Then Exit For
If PayerList.GtH ayer(i).Position.Z < -52 Then
nai n. GaneQver ()
BEnd If
Next i

D mposi ti onMessage As Posi ti onMessage = New Posi ti onMessage()
posi ti onMessage. Posi ti on = nyH ayer _. Fosi tion
nai n. SendMessage( posi ti onMessage)

End Sub

Public Sub SceneBase Pai nt To() | npl enents SceneBase. Pai nt To
di rect XPanel . Get D r ect 3CDevi ce. TransformM ew =
Mat ri x. LookAt LH nyH ayer . M ewPosi tion, nyM ayer . i ewlarget, New Vector 3(0. OF,
1.0F, 0.0F)

di rect XPanel . Ref resh()
End Sub

Private Sub Ti nelp()
' GneQrer cene
nai n. GareQver ()

End Sub

Private Sub AQickButton Qick(ByVal sender As System (pject, ByVal e As
SystemEvent Args) Handles dickButton. dick
' Debug. Wi t eLi ne(" GaneMai nScene. d i ckButton_d i ck™)



nyH ayer _. SpeedUp(0. 1)
End Sub
End 4 ass

Vi sual Basic.net & D rect X0
DART 2003. 8. 30
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