C

Summary of Library Version
Changes

Starting from Chapter 5, we begin developing and evolving three software li-
braries. Tutorials will be developed based on these libraries: an MFC library for
GUI support, and two graphics libraries (OpenGL and D3D) to support graphics.
Here we provide a summary of all the libraries, with very brief descriptions. This
information is provided for references only. Readers must read the corresponding
chapters/tutorials to understand the details of each version of the library.

Because all filenames begin with uwbgl_, we will omit this string when list-
ing filenames. For example, uwbgl_Common.h will be listed as Common.h. In
addition, we will omit the header (.h) and source (.cpp) extensions when both
are present. For example, we will list filename: CircleGeom to represent uwbgl_
CircleGeom.h/.cpp. However, we will list D3D_Lib1.h since there is no corre-
sponding . cpp file.

From library to library, only changes to source files are listed. Unlisted or
otherwise unmentioned files are assumed to be unchanged from previous versions.
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UWBGL_MFC_Lib1
Supports. All tutorials from
Chapter 5 onward. First introduced in Chapter 5 (on p. 124) to support Tutorial 5.1, this will be the

only GUI API library we work with. Figure C.1 is the static class diagram of this
library. Files in this library include:

Filename Purpose

MFC_Libl.h header file for using this library
MFCDefines.h compile parameters for this library
MFCUIWindow Ul drawing area for the graphics API
MFCUtility defines ReplaceDialogControl() function
MFCSliderCtriWithEcho | slider bar with numeric echo

«utility» Utility
UWBMEFC_SliderCtrlWithEcho
+cl WBMEC_SliderCtrIWithEcho : CRunti I
+UWBMFC_ReplaceDialogControl() #;EISDSER RES((:)LUI'I'IeC')ﬁTintI cho . CRuntimeClass
#m_minimum_value : float
N #m_value_range : float
UWBMFC_UIWind — -
— 'n_ ow #m_MessageWnd : CStatic

#m_pHandler : UWB_IWindowHandler * +UWBMFC_SliderCtriWithEcho()
#m_bTimerBased : bool +~UWBMFC_SliderCtriwithEcho()
+UWBMFC_UIWindow() +Initialize()
+~UWBMFC_UIWindow() +SetSliderValue()
+ReplaceDialogControl() +GetSliderValue()
+AttachHandler() #ConvertUserValueToSliderPosition()
#OnEraseBkgnd() #ConvertSliderPositionToUserValue()
#OnPaint() #UpdateSliderEcho()
#OnLButtonDown() #HScroll()
#OnMButtonDown() #VScroll()
#OnRButtonDown() #OnShowWindow()
#OnMouseMove() #IsOrientedVertical()
#OnLButtonUp() #OnScroll()
#OnMButtonUp()
#OnRButtonUp()
#PreCreateWindow()

Figure C.1. UWBGL_MFC_Lib1: Classes.



C. Summary of Library Version Changes 509

UWBGL_D3D_Lib1

Supports. The tutorial that is
Introduced in Chapter 5 (on p. 124), this is the first version of our own graphics based on this library:
library. This library is designed to present the WindowHandler class as an ab- Tutorial 5.1.
straction of the view/controller pair. Figure C.2 is the static class diagram for this
library. File in this library include:

Filename | Purpose

Header Files folder: library header files
D3D_Libl.h header file for using this library
D3DDefines.h compile parameters for this library

math3d++ folder: API-independent math library
All math operations in the UWBGL library and in all tutorials
use classes (e.g., vec3, mat4) from this library.

Common Files folder: API-independent files

Common.h | header file for files in this folder
Common Files/WindowHandler folder: view/controller pairs

IWindowHandler.h virtual base class for view/controller pair

WindowHandler API-independent view/controller pair

D3D Files folder: D3D-specific source files
D3D Files/D3D_Geoms folder:
D3DCircleGeoml abstraction of circle geometry
D3DRectangleGeoml abstraction of rectangle geometry
D3D Files/D3D_GraphicsSystem folder:
D3DGraphicsSysteml | interface to D3D graphics API
D3D Files/D3D_WindowHandler folder:
D3DWindowHandlerl | abstraction of view/controller pair
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777777777777777777777777 Window Handler:
Abstrcion of View/Controller Pair

«struct»
UWB_IWindowHandler

+~UWB_IWindowHandler() i .
+IsGraphicsDeviceValid) | Graphlcs SyStem'
+InitializeHandler() Wrapper over D3D

-+ShutDownHandler()
+BeginDraw()

UWBD3D_GraphicsSystem

+EndDrawAndShow()

+DrawGraphics() -m_TheAPI| : UWBD3D_GraphicsSystem
+OnMouseButton() -m_pD3D : LPDIRECT3D9
+OnMouseMove()

+GetSystem
-UWBD3D_GraphicsSystem()

UWB_WindowHandler
#m_hAttachedWindow : HWND
+InitializeHandler()
+ShutDownHandler()
+OnMouseButton() ® External Classes::HWND
+OnMouseMove()

+~UWB_WindowHandler()
+GetAspectRati ()

JAN

T
I
i
I
!
I
! External Classes::LPDIRECT3DDEVICE9
I
I
I
I
i
I
i
i

|
'
i
|
|
|
-m_pD3DDevice : LPDIRECT3DDEVICE9 !
'
i
i
'
i
|

External Classes::LPDIRECT3D9

UWBD3D_WindowHandler
#m_pD3DDevice : LPDIRECT3DDEVICE9
+InitializeHandler()
+ShutDownHandler()
+EndDrawAndShow() I
+UWBD3D_WindowHandler() .

I

UWBD3D_CircleGeometry vec3
#m_center : vec3 +x : Real
#m_radius : float +y : Real Math Support
+UWBD3D_CircleGeometry() +z : Real .
+SetCenter() vec3() (in math3d++)
SetCent +vec3|
Ieeexcee%xeerr(()) Geometry +XZ§38
+SetRadius() Support +vec3() .<4<utility» )
+GetRadius() +operator +=(() vec3 Utility Functions
+operator -=|

)
+operator *=() +length2()
+operator /=()

UWBD3D_RectangleGeometry +operator [1() :f:r?l:r;fi)ze()
#m_center : vec3 +operator []() +norm()
#m_width : float +operator +=() +dot()
#m_height : float +operator -=() +cross()

+operator *=()
+operator /=()

+UWBD3D_RectangleGeometry()
+SetCenter()

+SetSize()

+Draw()

| +Draw() |

Figure C.2. UWBGL_D3D_Lib1: Classes.
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UWBGL_D3D_Lib2

Introduced in Chapter 5 (on p. 134), this library provides a better UI support. It
modifies from the previous version:

¢ Defines WindowHandler: :HardwareToDevice() for hardware-to-device
transformation to support mouse input.

e Adds EchoToStatusArea() function (in Utilityl.h/.cpp) to support
output of status strings to application window status area.

Because of the relatively minor and localized changes, the static class diagram for
this library is not shown. Files changed include:

Filename | Purpose
Header Files folder: library header files
D3D_Lib2.h | header file for using this library

Common Files folder: API-independent files

Common Files/Utilities folder: General utilities

Utilityl | EchoToStatusArea() function
Common Files/WindowHandler folder: view/controller pairs
WindowHandler2 | API-independent view/controller pair

D3D Files folder: D3D-specific source files
D3D Files/D3D_WindowHandler folder:
D3DWindowHandler2 | abstraction of view/controller pair

Supports. The tutorials that
are based on this library:
Tutorials 5.2 and 5.3.



Supports. The tutorials that
are based on this library:
Tutorials 5.4, 5.5, and 5.6.
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UWBGL_D3D_Lib3

Introduced in Chapter 5 (on p. 141), this library modifies the previous version
to support multiple view/controller pairs and to provide a more comprehensive
utility functionality.

The important changes are in the GraphicsSystem class, where we added
functions for creating and activating swap chains, D3D’s mechanism for support-
ing multiple drawing areas on the application window.

Figure C.3 highlights the updated GraphicsSystem and WindowHandler classes,
and Figure C.4 depicts the new utility classes in this library. The following files
are modified from the previous version of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib3.h | header file for using this library

Common Files folder: API-independent files
Common Files/Utilities folder: General utilities

Containers.h customized STL vector

Utility2 random functions

Colorl packing RGBA as 32-bit int

Clock stopwatch for wall clock in seconds

D3D Files folder: D3D-specific source files
D3D Files/D3D_Geoms folder:
D3DCircleGeom?2 circle geometry for working with swap chains
D3DRectangleGeom2 rectangle geometry for working with swap chains
D3D Files/D3D_GraphicsSystem folder:
D3DGraphicsSystem?2 | create/activate swap chains
D3D Files/D3D_WindowHandler folder:
D3DWindowHandler3 | view/controller working with swap chains
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WindowHandler

UWBGL_D3D_Lib3::UWB_WindowHandler

#m_hAttachedWindow : HWND
+InitializeHandler()

UWBGL_D3D_Lib3::UWBD3D_GraphicsSystem

-m_TheAP| : UWBD3D_GraphicsSystem
-m_pD3D : LPDIRECT3D9

+ShutDownHandler() -m_pD3DDevice : LPDIRECT3DDEVICE9
+OnMouseButton() -m_SwapChainCounter : int
+OnMouseMove()
+UWB_WindowHandler()
+~UWB_WindowHandler() :g;‘ia:lt)efwr:(p)h\cs(:omex(()

+Islnitialized()

+CreateSwapChain()
+~UWBD3D_GraphicsSystem()
-UWBD3D_GraphicsSystem()

UWBGL_D3D_Lib3::UWBD3D_WindowHandler

#m_pD3DDevice : LPDIRECT3DDEVICE9
#m_pSwapChain : LPDIRECT3DSWAPCHAIN9
#m_pDrawSurface : LPDIRECT3DSURFACE9
+IsGraphicsDeviceValid()

| I

i
i

i
i

I
i

I
I

I
I

I
I
| I
| I

i
i
! :
External Classes::HWND 1 ) !

I
I
| I

i
i

i
i

i
i

I
i

I
I

I
I

I
I
| I

i
i

i
i

i

+InitializeHandler() External Classes::LPDIRECT3D9
+ShutDownHandler()

+BeginDraw()

+EndDrawAndShow() External Classes::LPDIRECT3DDEVICE9

+UWBD3D_WindowHandler()
+~UWBD3D_WindowHandler()

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, l

External Classes::LPDIRECT3DSURFACE9

I

l
I
I
I
i
i
i
I
|

External Classes::LPDIRECT3DSWAPCHAIN9 [ |
i
i
i
I
I
I
I
I
i
i
]

D3D API
Classes

Figure C.3.  UWBGL_D3D_Lib3: GraphicsSystem and WindowHandler changes.

UWBGL_D3D_Lib3::UWB_Color UWBGL_D3D_Lib3::UWB_PointerArray
-m_color : unsigned int +m_bDeletelnDestructor : bool ot To T !
+UWB_Color() +UWB_PointerAray() ! math3d++ :
+UWB_Color() +UWB_PointerArray() I . I
+UWB_Color() +~UWB_PointerArray() ! UWBGL_D3D_Lib3::vec3 :
+UWB_Color() +Deleteltem() 1 [#x:Real ‘
+UWB_Color() . |[*y :Real .
+operator ==() UWBGL_D3D_Lib3:UWB_Array | [z:Real !
+operator !=() 1 |+vecd() |
+SetRGBA() +m_array : vector<T> 1 [+vecs() .
+ARGB() +UWB_Array() ! +vec3() !
+Red() +UWB_Array() i [+vec3() |
+Green() +UWB_Array() | |*operator +=() .
+Blue() +~UWB_Array() 1 |+operator -=() I
+Alpha() +operator =() | |+operator *=() |
+PercentRed() +Count() ! +operator /=() !
+PercentGreen() +operator []() 1 [+operator []() :
+PercentBlue() +operator []() \ [+operator []() .
+PercentAlpha() +Append() I |+operator +=() ,
+Insert() . |+operator -=() |
«utility»UWBGL_D3D_Lib3::Utility |  [+Deleteltem() ! |+operator *=() !
 |+operator /=() |
I 1
! |

UWBGL_D3D_Lib3::UWB_Clock
+UWB_EchoToStatusArea() - - e
+UWB_RandomNumber() -m_previous_update_time : clock_t
+UWB_RandomNumber() +UWB_Clock()
+UWB_RandomTriple() +GetSecondsElapsed()
+UWB_Round()

+dot() «enumeration»UWBGL_D3D_Lib3::eLevelOfDetail
+length2() odlow

+length() )

+normalize() +lodMedium

+corss() +lodHigh

Figure C.4. UWBGL_D3D_Lib3: Utility classes and methods.



Supports. The tutorial that is
based on this library:
Tutorial 7.1.
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UWBGL_D3D_Lib4

Introduced in Chapter 7 (on p. 163), this library presents the DrawHelper ab-
straction to separate general primitive behaviors from the API-specific graphics
drawing routines. Besides the DrawHelper abstraction, the other significant dif-
ference of this library is that the geometry abstractions (i.e., Point, Line, and
Circle classes) are moved to the API-independent Common Files folder.

Figure C.5 highlights the new and updated classes in this library. The follow-
ing files are modified from the previous version of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib4.h | header file for using this library

Common Files folder: API-independent files
Common Files/DrawHelper folder: API-independent drawing support

DrawHelperl | virtual abstraction for API-independent drawing
Common Files/Geoms folder: abstraction of geometries

PointGeom abstraction for points

LineGeom abstraction for lines

CircleGeom abstraction for circles

D3D Files folder: D3D-specific source files
D3D Files/D3D_DrawHelper folder:

D3DDrawHelperl | D3D drawing routines for geometries
D3D Files/Geoms folder removed

All files in this folder are removed (replaced by DrawHelper)
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UWB_DrawHelper
#m_lod : eLevelOfDetail
#m_ShadeMode : eShadeMode
#m_FillMode : eFillMode DrawHelper
#m_PointSize : float

UWB._LineGeometry

#m_start : vec3

: #m_end : vec3
Geometries #m_color : UWB_Color
#m_ShadingColor : UWB_Color

1 [ '
I I I
I [ !
I [ '
1 [ '
I I I
I [ !
I [ '
: : 1
| [#m_Color1 : UWB_Color o - #m_shademode : eShadeMode | 1
! [#m_Color2 : UWB_Color " UWB_CircleGeometry *UWB_LineGeometry() '
i [+UWB_DrawHelper() 11 [#m_center : vec3 +SetStartPoint() !
| [+~UWB_DrawHelper() || [#m_radius : float +GetStartPoint() |
I |+SetLOD() 11 [#m_color : UWB_Color +SetEndPoint() '
| |+GetLoOD() |1 [#m_ShadingColor : UWB_Color +GetEndPoint() I
! |[+DrawPoint() ! [#m_fill : eFillMode +SetColor() |
i |+DrawLine() i1 [#m_shademode : eShadeMode +GetColor() :
| [+DrawCircle() |1 [*UWB_CircleGeometry() +SetShadingColor() I
! |+DrawRectangleXY() 11 |+SetCenter() +GetShadingColor() !
1 [+ResetAttributes() 11 [+SetCenter() +SetShadeMode() !
| [+AccumulateModelTransform() |1 |[+GetCenter() +GetShadeMode() |
' +PushModelTransform() " +SetRadius() +Draw() i
i\ [+PopModelTransform() 11 [+GetRadius() '
' |+InitializeModelTransform() 11 |+SetColor() -

| +TransformPoint() " +GetColor() UWB_PointGeometry :
| |+SetShadeMode() I |[+SetshadingColor() #m_point : vec3 |
! |+GetShadeMode() 1! |+GetShadingColor() im_color : UWBﬁColor !
| |+SetFillMode() I |+SetFillMode! 'm_point_size : float I
! +GetF\IIMode(() UWBD3D_DrawHelper " +Ge(FiIIMode(()) +~UWB_PointGeometry() !
i [+SetColor1() 11 [+SetShadeMode() +SetLocation() !
! +UWBD3D_DrawHelper() | | | [+GetShadeMode() +GetLocation() i
' +DrawPoint() " +Draw() +SetColor() i
| +DrawLine() N +GetColor() !
' +DrawCircle() " +SetPointSize() |
! +SetShadeMode() v +GetPointSize() !
! +SetFillMode() o +Draw() i
I [ !
1 [ '

Figure C.5. UWBGL_D3D_Lib4: New classes.

UWBGL_D3D_Lib5

Introduced in Chapter 7 (on p. 173), this library presents the Primitive class
hierarchy. All source files for the Primitive hierarchy are located in the Common
Files/Primitives folder. This new folder replaces the previous Common Files/
Geoms folder.

Figure C.6 highlights the new and updated classes in this library. The follow-
ing files are modified from the previous version of the library:

Filename | Purpose
Header Files folders: library header files
D3D_Lib5.h | header file for using this library

Common Files folder: API-independent files
Common Files/Geoms folder removed
All files in this folder are removed

(replaced by the following Primitive hierarchy)

Common Files/Primitives folder: abstraction of primitives

Primitivel virtual base class for all primitives
PrimitivePointl abstraction for points
Primitivelinel abstraction for lines

PrimitiveCirclel | abstraction for circles

Supports. The tutorial that is
based on this library:
Tutorial 7.2.



Supports. The tutorial that is

based on this library:
Tutorial 7.3.
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UWB_Primitive

#m_bVisible : bool
#m_velocity : vec3
#m_FlatColor : UWB_Color
#m_FillMode : eFillMode

#m_PointSize : float

#m_ShadingColor : UWB_Color

#m_ShadeMode : eShadeMode

+UWB_Primitive()
+~UWB_Primitive()
#SetupDrawAttributes()
[#DrawPrimitive()
+SetVisible()
+SetVelocity()
+GetVelocity()
+SetFillMode()
+GetFillMode()

UWB_PrimitiveCircle

#m_center : vec3
#m_radius : float

UWB_PrimitiveLine

#m_start : vec3
#m_end : vec3

«enumeration»eFillMode
+fmPoint

UWB_PrimitivePoint

#m_point : vec3

+UWB_PrimitiveLine()
+Update()
+MouseDownVertex()
+MoveTo()
+GetlLocation()
+SetStartPoint()
+GetStartPoint()
+SetEndPoint()
+GetEndPoint()
+GetMidPoint()

#SetupDrawAttributes()
#DrawPrimitive()
+UWB_PrimitiveCircle()
+Update()
+MouseDownVertex()
+MoveTo()
+GetLocation()
+SetCenter()
+SetCenter()
+GetCenter()
+SetRadius()
+GetRadius()

+fmWireframe | «enumeration»eShadeMode

+fmSolid +smFlat

+smGouraud

#SetupDrawAttributes()
#DrawPrimitive()
+UWB_PrimitivePoint()
+MouseDownVertex()
+GetLocation()
+SetLocation()

Figure C.6. UWBGL_D3D_Lib5: Primitive hierarchy.

UWBGL_D3D_Lib6

Introduced in Chapter 7 (on p. 185), this library presents the BoundingVolume
abstraction to support collision behavior for the Primitive hierarchy. A new
BoundingVolumes subfolder is defined in the Common Files folder for the new
source files. All source files in the entire Primitive hierarchy are updated to
support BoundingVolume collision behavior.

Figure C.7 highlights the new and updated classes in this library. The follow-
ing files are modified from the previous version of the library:

Filename | Purpose
Header Files folders: library header files
D3D_Lib6.h | header files for using this library
Common Files folder: API-independent files
Common Files/BoundingVolumes folder:

Intersectl | defines bounding volume hierarchy to support collisions

Common Files/Primitives folder: abstraction of primitives
all primitives are updated to support bounding volumes:
Primitive2, PrimitivePoint2, PrimitivelLine2, PrimitiveCirclel
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+GetBoundingVolume() |

i | i
I [ N " I
- UWB_BoundingVolume UWB_BoundingBox

! UWB_Primitive ! 3 g - 39 !
! #m_bDrawBoundingVolume : bool |  Primitives " e ::*EZX‘,V\?:Q |
I 1 | |+GetType| ! : |
| :gsﬁi?;:gggﬂ:;)e() (details similar to Lib7 omitted) !} [+GetCenter() <H:UWBﬁBoundmgBox() !
! 1! [+Add() +UWB_BoundingBox() | 1
! :'SR'BWB"“’“""QV"'“”‘QO U eintersects) +UWB_BoundingBox() | |
. — 11 [+ContainsPoint() +SetCorners() !
! UWB_PrimitivePoint |1 |+Draw() +MoveCenterTo() I
' #m_bounds : UWB_BoundingBox | | i +GetMin() '
| +GetBoundingVolume() || +GetMax() :
i +...() il +Width() !
! —— "y +Height() !
! UWB_PrimitiveCircle h +Depth() !
' #m_bounds : UWB_BoundingBox ' +Makelnvalid() i
! +GetBoundingVolume() H +IsValid() !
| +..() I +Add() :
I I

' UWB_PrimitiveLine " '
! | L : I
i #m_bounds : UWB_BoundingBox 'y Boundlng Volume/Box '
I

I

I

I

I

Figure C.7. UWBGL_D3D_Lib6: BoundingBox and the Primitive hierarchy.

UWBGL_D3D_Lib7
Supports. The tutorials that

Introduced in Chapter 7 (on p. 189), this library presents the Primitivelist are based on this library:
abstraction for coherently grouping primitives. The important change from the Tutorials 7.4 and 7.5.
previous library is the addition of PrimitivelList1.h/.cpp into the Primitives
subfolder of the Common Files folder.

Figure C.8 highlights the new and updated classes in this library. The follow-
ing files are modified from the previous version of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib7.h | header file for using this library

Common Files folder: API-independent files

Common Files/Primitives folder:
Primitivelistl | support list of primitives

UWB_PrimitiveList
#m_list : UWB_PointerArray<UWB_Primitive*>
#m_bounds : UWB_BoundingBox

UWB_Primitive #DrawPrimitive()
+UWB_PrimitiveList()
+UWB_Primitive() +Update()
+~UWB_Primitive() q +DrawChildBoundingVolumes()
#DrawPrimitive() +Count()
+SetDrawBoundingVolume() +PrimitiveAt()
+...() +PrimitiveAt()
+Append()
+DeletePrimitiveAt()
#SetupDrawAttributes()

Figure C.8. UWBGL_D3D_Lib7: Primitivelist class.
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UWBGL_D3D_Lib8
Supports. The tutorials that
are based on this library: Introduced in Chapter 8 (on p. 216), this library extends UNB_D3D_Lib7 with the

ggogizlsgsi’&dz’g&;’ 84,91, PrimitiveRectangleXY class defined in the PrimitiveRectXY1l.h/.cpp files
2,9.3,9.4,and 9.5. . . .
in the Primitives subfolder of the Common Files folder. The following files are
modified from the previous version of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib8.h | header file for using this library

Common Files folder: API-independent files

Common Files/Primitives folder:

PrimitiveRectXY1 | rectangle primitive on the xy-plane
D3D Files folder: D3D-specific source files
D3D Files/D3D_DrawHelper folder:

D3DDrawHelper2 | support drawing of rectangle

So far we have only highlighted incremental changes in between libraries. For ref-
erence, and for completeness, Figure C.9, Figure C.10, and Figure C.11 illustrate
all of the classes that are in the UWNB_D3D_L1ib8 Library.

R
o I !
UWBGL_D3D_Lib8:UWB_Color UWBGL_D3D_Lib8::UWB_PointerArray i [uwBGL_D3D_Lib8:vecs | [UWBGL_D3D_Libs::mat4 | |
N n " I — - — —
-m_color : unsigned int +m_bDeletelnDestructor : bool I |#x:Real -data[4][4] : Real |
+UWB_Color() TUWB_PointerArray() o[ty Real rmatd() |
+UWB_Color() +UWB_PointerArray() | [*z:Real +mat4() i
+UWB_Color() +~UWB_PointerArray() 1 [+vec3() +matd() |
+UWB_Color() +Deleteltem() | |+vec3() +operator +=() !
*UWELCOE'() 1 [+vec3() +operator -=() |
+operator '—_—() 1 |+vec3() +operator *=() !
:gl;fgg&)() UWBGL_D3D_Lib8::UWB_Array ' |+operator +=() +operator /=() |
+ARGB() +m_array : vector<T> ' perator -=() +compMult() !
X : +operator *=() +operator []() |
Red() +UWB_Array() | |+operator /=() +operator []() !
+Green() +UWB_Array() I |+operator [J() +operator +=() i
+Blue() +UWB_Array() " |+operator ) operator -=() i
+Alpha() +~UWB_Array() I |+operator +=() +operator *=() |
+PercentRed() +operator =() | |+operator -=() +operator /=() I
+PercentGreen() +Count() 1 |+operator *=() 1
+PercentBlue() +operator []() ' |+operator /= I
+PercentAlpha() +operator []() | P U math3d++ i
+Append() R kL LT L L L L PP
UWBGL_D3D_Lib8:UWB_Clock | ~ [*Insert0 )
-m_previous_update_time : clock_t
+UWB_Clock() «enumeration»
+GetSecondsElapsed() UWBGL_D3D_Lib8::eFillMode
|+fmPoint
«utility» |+fmWireframe «enumeration»
UWBGL_D3D_Lib8:Utility |+imSolid UWBGL_D3D_Lib8::eLevelOfDetail
+lodLow
+UWB_EchoToStatusArea() [+lodMedium <enumerations
+UWB_RandomNumber() +lodHigh UWBGL_D3D_Lib8::eShadeMode
+UWB_RandomNumber() smFlat
+UWB_RandomTriple() % g
LUWB Round() +smGouraud
+UWB_IntersectBoxBox()

Figure C.9. UWBGL_D3D_L1ib8 classes (1 of 3): Utility classes/functions.
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Window Handler:
”””””””””” Abstrcion of View/Controller Pair DrawHelper -~~~
«struct» | |UWBGL_D3D_Lib8::UWB_DrawHelper

UWBGL_D3D_Lib8::UWB_IWindowHandler #m_lod : eLevelOfDetail
#m_ShadeMode : eShadeMode

I
I I
I I
I I
| |
I I " e
+~UWB_|WindowHandler () ! ' #m_FillMode : eFillMode
I I
I I
I I
I I
I I

#m_PointSize : float

+sGraphicsDeviceValid () ?
+InitializeHandler () szgo:og : Swg,go:or
+ShutDownHandler() | ! +S\7\IBO oDra\;vHelpe_r()o or
+BeginDraw () . ! _|

I -
+EndDrawAndShow ( ' MFCClass ! :Szt‘l/_‘/ga?rawHelper()
+DrawGraphics () | ! )
+OnMouseButton () ! i +Ge\LOD_()
+OnMouseMove () ! External Classes:HWND | | +DrawPoint()

I ' +DrawLine ()

' | +DrawCircle()

! i +DrawRectangleXY ()

[ N +ResetAttributes ()

UWBGL_D3D_Lib8::UWB_WindowHandler
i#m_hAttachedWindow : HWND

+InitializeHandler ()

I
I
I
I
I
I
I
I
I
I
I
!
| +AccumulateModelTransform ()
I
.

T

+ShutDownHandler () |
|
I
I
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I
I
I
I
I
I
|

I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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+PushModelTransform () !

+PopModelTransform () '

+InitializeModelTransform () 1

+TransformPoint () |

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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I
.

+OnMouseButton ()

+SetShadeMode ()
+OnMouseMove ()

+GetShadeMode ()
+UWB_WindowHandler () +SetFillMode ()

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
+~UWB_WindowHandler () | +GetFillMode ()
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+HardwareTOD§vice() +SetPointSize()
+GetAspectRatio() +SetColor1()
+SetColor2()

T

UWBGL_D3D_Lib8::UWBD3D_DrawHelper

#m_pD3DDevice : LPDIRECT3DDEVICE9
#m_pSwapChain : LPDIRECT3DSWAPCHAIN9

#m_pDrawSurface : LPDIRECT3DSURFACES | | DrawPomt(
+IsGraphicsDeviceValid() | +Dzac'$§|2()
+InitializeHandler () " +DrawRectangleXY ()
+ShutDownHandler () | +SetShadeMode ()
+BeginDraw () 1 i
+EndDrawAndShow () At

+UWBD3D_DrawHelper ()
+~UWBD3D_DrawHelper()

+UWBD3D_WindowHandler ()
+~UWBD3D_WindowHandler ()

D3D API
Classes

UWBGL_D3D_Lib8::UWBD3D_GraphicsSystem

-m _TheAPI : UWBD3D GraphicsSystem
-m_pD3D : LPDIRECT3D9
-m_pD3DDevice : LPDIRECT3DDEVICE9
-m_SwapChainCounter : int
+GetSystem

i+CreateGraphicsContext ()

+ShutDown ()

+IsInitialized()

+GetD3DDevice()

+CreateSwapChain ()
+~UWBD3D_GraphicsSystem()
-UWBD3D_GraphicsSystem()

External Classes::LPDIRECT3DSWAPCHAIND

External Classes::LPDIRECT3DSURFACE9

External Classes::LPDIRECT3DDEVICE |

I

I

I

T ]
+ External Classes::LPDIRECT3D9
I

T

I

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
! UWBGL_D3D_Lib8::UWBD3D_WindowHandler
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
'
I
I
I
I
I
I
I
I
I
I
I
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I
I
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I
I
I
I
I

Figure C.10. UWBGL _D3D_Lib8 classes (2 of 3): WindowHandler, GraphicsSystem,
and DrawHelper.
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UWBGL_D3D_Lib8::UWB_Primitive
#m_bVisible : bool UWBGL_D3D_Lib8::UWB_PrimitivePoint
#m_velocity : vec3 #m_point : vecd
#m_FlatColor : UWB_Color — e - "
#m_ShadingColor : UWB_Color #m_bounds : UWB_BoundingBox
#m_FillMode : eFilMode +Update()
#m_ShadeMode : eShadeMode +MouseDownVertex()
#m_PointSize : float +MoveTo() UWBGL_D3D_Lib8::UWB_PrimitiveLine
#m_bDrawBoundingVolume : bool +GetLocation() m ~ocs
+UWB_Primitive() +GetBoundingVolume() m_start; vec
B Drimit #SetupDrawAttributes() #m_end : vec3
+~UWB_Primitive() D, imitive() #m_bounds : UWB_BoundingBox &
:B;";S’e 0 +UWB_PrimitivePoint() +Update()
Mo ounVertex() -UWB_PrimitivePoint() +MouseDownVertex()
Moverol +SetLocation() +MoveTo()
-+ GetLocation() +GetLocation()
+GetBoundingVolume() ;Szf:#"d‘”gv,‘"“me(;
:g?a"';;’:ﬁ;:"czﬁkeo UWBGL_D3D_Lib8::UWB_PrimitiveCircle | [#DrawPrimitive() b
#SelupDrawAﬁ?ibules() #m_center : vec3 +UWB_PrimitiveLine()
#DrawPrimitive() #m_radius : float +SetStartPoint()
+Setvisible() #m_bounds : UWB_BoundingBox +GetStartPoint()
+IsVisible() +Update() :gz‘é’;‘:;‘;?"{‘(’)
+SetVelocity() +MouseDownVertex() oot
+GetVelocity() +MoveTo()
+IsStationary() +GetLocation()
+SetFlatColor() +GetBoundingVolume()
+GetFlatColor() #SetupDrawAttributes()
+SetShadingColor() #DrawPrimitive() UWBGL_D3D_Lib8::UWB_PrimitiveRectangleXY
+GetShadingColor() +UWB_PrimitiveCircle() #m_bounds : UWB_BoundingBox
+SetFillMode() +SetCenter() #m_mouse_down_point : vec3
+GetFillMode() +SetCenter() AV —
+SetShadeMode() +GetCenter() +M2useDoane rtex()
+GetShadeMode() +SetRadius() Moverol
+SetPointSize() +GetRadius() . Cotlanadons)
+GetPointSize() +GetBoundingVolume()
+SetDrawBoundingVolume() isety Drawlfttribu(es()
+IsDrawBoundingVolume() Draprt
DrawPrimitive()
+UWB_Primiti Y()
UWBGL_D3D_Lib8::UWB_BoundingVolume :;?:éz:’r“ee'i())
+MaxCorner()
+GetType()
+GetCenter() — ]
+Add() UWBGL_D3D_Lib8::UWB_PrimitiveList
+ntersects() #m_list : UWB_PointerArray<UWB_Primitive*>
ig:;\‘t;(l;'\stnti) #m_bounds : UWB_BoundingBox
o " +UWB_PrimitiveList()
UWBGL_D3D,_Lib8::UWB_BoundingBox DranChidBoundinvolumes()
-m_min : vec3 +Count()
-m_max : vec3 +PrimitiveAt()
+GelType() +PrimitiveAt()
+GetCenter() +Append()
+Add() +DeletePrimitiveAt()
+Intersects()
Ig:’:\:j')"sp"'“‘() UWBGL_D3D_Lib8::UWB_PointerArray
+UWB_BoundingBox() +m_bDeletelnDestructor : bool
+UWB_BoundingBox() +UWB_PointerArray()
+UWB_BoundingBox() +UWB_PointerArray()
+SetCorners() +~UWB_PointerArray()
+MoveCenterTo() +D )
+GetMin()
+GetMax()
+Width()
+Height()
+Depth()
+Makelnvalid()
+IsValid()
+Add()
Figure C.11. UWBGL_D3D_Lib8 classes (3 of 3): Primitive hierarchy and

BoundingVolume.
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UWBGL_D3D_Lib9

Introduced in Chapter 9 (on p. 247), this library presents pivoted transformation
operations via the XformInfo class. The D3DDrawHelper class is updated to
support the new XformInfo with the D3D matrix stack.

Figure C.12 highlights the new and updated classes in this library. The fol-
lowing files are modified from the previous version of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib9.h | header file for using this library

Common Files folder: API-independent files
Common Files/XformiInfo folder:
XformInfol | support for pivoted transformation
D3D Files folder: D3D-specific source files
D3D Files/D3D_DrawHelper folder:
D3DDrawHelper3 | work with D3D WORLD matrix with matrix stack

UWB_Xforminfo UWB_DrawHelper

#m_translation : vec3 +only changes are shown
#m_scale : vec3 -..

#m_rotation _radians : float
#m_pivot : vec3

+UWB_XformlInfo()
+SetUpModelStack ()
+GetTranslation ()
+SetTranslation ()
+GetScale()

+SetScale()
+GetRotationInRadians ()
+GetRotationInDegrees ()
+SetRotationRadians ()
+SetRotationDegrees ()
+GetPivot()

+SetPivot()

+AccumulateModelTransform ()
+PushModelTransform ()
+PopModelTransform ()
+InitializeModelTransform ()

%

UWBD3D_DrawHelper

-only changes are shown

-m_pMatrixStack : ID3DXMatrixStack *

+AccumulateModelTransform ()
+PushModelTransform ()
+PopModelTransform ()
+InitializeModel Transform ()

Figure C.12. UWBGL D3D_Lib9: XformInfo and modifications to DrawHelper.

Supports. The tutorials that
are based on this library:
Tutorials 9.6, 9.7, 9.8, 9.9,
10.6, 10.7, and 10.8.



Supports. The tutorials that
are based on this library:
Tutorials 10.9, 10.10, 10.11,
10.12, 10.13, 10.14, 11.1, and
11.2.
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UWBGL_D3D_Lib10

Introduced in Chapter 10 (on p.e 276), this library presents the support for coordi-
nate systems, in particular the definition and manipulation of the world coordinate
(WC) window. The WindowHandler class is extended to support the definition
of the WC window and programming of the M,,,, operator. The D3D subclass
D3D_WindowHandler is also updated to reflect the changes.

Figure C.13 shows that the LoadW2NDCXform() function is defined in Window
Handler and implemented in D3D_WindowHandler. The following files are mod-
ified from the previous version of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib10.h | header file for using this library

Common Files folder: API-independent files
Common Files/WindowHandler folder:
WindowHandler3 | support definition/programming of WC window
D3D Files folder: D3D-specific source files
D3D Files/D3D_DrawHelper folder:
D3DWindowHandler4 | compute/load VIEW matrix for WC window

UWB_WindowHandler

+only changes are shown

+...

#m_WCWindow : UWB_BoundingBox
+GetAspectRatio() UWBD3D_WindowHandler
+SetWCWindow() ﬂ +only changes are shown
+GetWCWindow() .

+SetDeviceSize()

+GetDeviceSize() +LoadW 2ND CXform()
+DeviceToWorld()
+WorldToDevice()

+DrawWCWindow()
+LoadW 2ND CXform()

Figure C.13. UWBGL D3D_Lib10: The Loadw2NDCXform() of WindowHandler.
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UWBGL_D3D_Lib11

Introduced in Chapter 11 (on p. 300), this library presents the scene node and

scene hierarchy functionality via the SceneNode class.

Figure C.14 highlights the new and updated classes in this library. The fol-
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lowing files are modified from the previous version of the library:

Filename | Purpose

Header Files folder: library header files

D3D_Libll.h | header file for using this library

Common Files folder: API-independent files

Common Files/SceneNode folder:

SceneNodel | scene graph for hierarchical modeling

UWB_SceneNode

#m_pPrimitive : UWB_Primitive *

#m_child_nodes : UWB_PointerArray<UWB_SceneNode*>
#m_xform : UWB_XformInfo

#m_bPivotVisible : bool

UWB_Primitive

#m_Name : wstring
+UWB_SceneNode()
+~UWB_SceneNode()
+Draw()
+SetPrimitive()
+GetPrimitive()
+GetPrimitive()

-Same as previous version

+...()

¢

+NumChildren()
+GetChildNode()
+GetXforminfo()
+SetXforminfo()
+SetPivotVisible()
+IsPivotVisible()
+SetName()
+GetName()

UWB_XformInf

-same as previous version

*+.()

Figure C.14. UWBGL D3D_Lib11: New classes.

Supports. The tutorials that
are based on this library:
Tutorials 11.3, 11.4, 11.5, and
11.6.



Supports. The tutorials that

are based on this library:

Tutorials 11.7,
12.1,and 12.2

11.8,

11.9,
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UWBGL_D3D_Lib12

Introduced in Chapter 11 (on p. 323), this library extends UWB_D3D_Lib1l to
support scene node selection and collision. The SceneNode class is extended to
support the building of bounding volumes. The D3DDrawHelper class is extended
to support transforming a point by the top of the matrix stack.

In this case, changes are localized to the SceneNode and WindowHandler
classes (Figure C.15). The following files are modified from the previous version
of the library:

Filename | Purpose
Header Files folder: library header files
D3D_Lib12.h | header file for using this library

Common Files folder: API-independent files
Common Files/SceneNode folder:
SceneNode?2 | support bounding volume for the node

D3D Files folder: D3D-specific source files

D3D Files/D3D_DrawHelper folder:
D3DDrawHelper4 | new: transforms a point by top of matrix stack

UWB_DrawHelper
+only changes are shown
UWB_SceneNode ¥

+only changes are shown +TransformPoint (inout point : vec3) : bool
+...
#m_velocity : vec3
+MoveNodeByVelocity ()
+SetVelocity()
+GetVelocity() UWBD3D_DrawHelper
+GetBounds () +only changes are shown
+GetNodeBounds () +...
#GetNodeBoundsHelper () -m_pMatrixStack : ID3DXMatrixStack *

+TransformPoint (inout point : vec3) : bool

Figure C.15. UWBGL D3D_Lib12: Changes to XformInfo and DrawHelper classes.
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UWBGL_D3D_Lib13

Introduced in Chapter 12, this library presents the alpha blending (on p. 348) and
texture mapping (on p. 359) functionality to the programmers. Figure C.16 high-
lights the new and updated classes in this library. The following list summarizes
the changes from the previous version of the library:

e UWBD3D_Resource. This is a new class introduced to support searching and
loading of files. A loadable file is considered as a resource. For now, we
support loading of file textures as resources.

e UWBD3D_GraphicsSystem. This class is modified to include an array of
file texture resources. New functionality is added to search, and to trigger
lazy loading of file texture resources.

e UWB_Primitive. This class is modified to support attributes associated
with alpha blending and file textures.

e DrawHelper. The classes in the Common Files and D3D Files folders are
both modified to support the new alpha blending and file texture attributes
and rendering.

UWB_Primitive UWBD3D_Resource
UWB_DrawHelper
-only changes are shown oy oh o #m_pDevice : LPDIRECT3DDEVICE9
only changes are shown #m_ResourceName : wstring
#m_bBlendingEnabled : bool . . . +UWBD3D_Resource()
#m_bTexturingEnabled : bool #miTexFlleNéme : wstring +~UWBD3D, Resource()
#m_TexFileName : wstring +EnableBlending () +GetResourceName ()
+UWB_Primitive() :get'l;x_:_urilnfo() +LoadResource ()
+EnableBlending () nableTexture ) #ReleaseMemory ()
+IsBlendingEnabled () . #LoadResourceFromFile ()
+SetTextureFileName () External Classes::LPDIRECT3DTEXTURE9 #FindFilePath ()
+GetTextureFileName () +internal to D3D
+EnableTexturing ()
+IsTexturingEnabled ()
1 UWBD3D_TextureResource
UWBDS3D_GraphicsSystem #m_pTexture : LPDIRECT3DTEXTURE9
_p
-only changes are shown [#ReleaseMemory ()
) . [@— |#LoadResourceFromFile ()
-mit.extureiresources : UWB_PointerArray <UWBD3D_TextureResource *> 4 + [+UWBD3D_TextureResource ()
+ActivateTexture() +~UWBD3D_TextureResource ()
+DeactivateTexture() +GetD3D Texture()

Figure C.16. UWBGL_D3D_Lib13: Resource classes and modifications for resource
support.

Supports. The tutorials that
are based on this library:
Tutorials 12.3 and 12.5.
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The above changes are reflected in new header file versions (e.g., DrawHelper
1.h to DrawHelper2.h). As a result, many of the files that depend on these
new header files must also be updated. The phrase “header file version changes”
signifies that the only change in a file is in a new header file version. The following
is the list of all files that are changed:

Filename | Purpose
Header Files folder: library header files
D3D_Lib13.h | header file for using this library

Common Files folder: API-independent files

Common Files/BoundingVolumes folder:

Intersect2 | header file version changes
Common Files/DrawHelper folder:

DrawHelper2 | texture/blending support
Common Files/Primitives folder:

Primitive3 | texture/blending support

All primitive files are updated to reflect header file version changes:
PrimitivePoint3, PrimitivelLine3, PrimitiveCircle3
PrimitivelList2, PrimitiveRectXY2

Common Files/SceneNode folder:

SceneNode3 | header file version changes
Common Files/WindowHandler folder:

WindowHandler4 | header file version changes
Common Files/XformiInfo folder:

XformInfo2 | header file version changes

D3D Files folder: D3D-specific source files
D3D Files/D3D_DrawHelper folder:

D3DDrawHelper5 | texture/blending support
D3D Files/D3D_GraphicsSystem folder:

D3DGraphicsSystem3 file texture load/registration

GraphicsSystem_LoadResourcel.cpp search/register file resources

D3DGraphicsSystm_TextureControll.cpp | enable/disable texture map
D3D Files/D3D_Resources folder:
D3DResourcel search/load file resources

D3DTextureResourcel load file textures
D3D Files/D3D_WindowHandler folder:
D3DWindowHandler5 header file version changes
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UWBGL_D3D_Lib14

Introduced in Chapter 15 (on p. 413), this is the first library that supports 3D.

Figure C.17 highlights the new and updated classes in this library. The fol-

lowing list summarizes the changes from the previous version of the library:
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e UWB_Camera. This is a new class defined to support basic camera and view
frustum specification; draws camera/view parameters; and implements in-
teractive manipulation of the camera (rotate/track/zoom).

UWB_WindowHandler and UWBD3D_WindowHandler. These classes are mod-
ified to support the UWNB_Camera; compute/load view and projection matri-
ces; implement 3D transformations.

UWBD3D_GraphicsSystem. This class is modified to support D3D cre-
ation/initialization of Z-buffer for 3D applications.

UWB_XformInfo. This class is modified to support rotation in 3D.

UWBD3D_DrawHelper. This class is modified to support the new 3D rotation
functionality of UWB_XformInfo.

UWB_PrimitiveAxisFrame. This is a new class defined to draw the 3D
orthonormal basis.

UWB_PrimitiveRectangleXZ. Recall that the floor of our 3D world is the
xz-plane, yet PrimitiveRectrangleXY only draws rectangles on the xy
plane. This new class makes it easier for us to draw the xz floor.

Once again, many files are changed to reflect updated versions of the latest header
files. In such cases, the phrase “header file version changes” is used to describe
the purpose of changes. The following is the list of all files that are changed:

Supports. The tutorials that
are based on this library:
Tutorials 15.1, 15.2, 15.3, and
15.4.
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Filename | Purpose
Header Files folders: library header files
D3D_Lib14.h | header file for using this library

Common Files folder: API-independent files

Common Files/BoundingVolumes folder:
Intersect3 | draw box in 3D

Common Files/Camera folder:

Cameral camera and view frustum parameters set/get
Camera_Drawl.cpp draw the camera and view parameters
Camera_Xforml.cpp rotate/track/zoom camera parameters
Common Files/DrawHelper folder:
DrawHelper3 draw xz rectangle
Common Files/Primitives folder:
Primitive4d header file version changes
PrimitiveAxisFramel draw an orthonormal basis
PrimitiveRectangleXZ1l draw rectangle on xz-plane

All primitive files are updated to reflect header file version changes:
PrimitivePoint4, PrimitivelLine4, PrimitiveCircle4
Primitivelist3, PrimitiveRectXY3

Common Files/SceneNode folder:

SceneNode4 | draw bounding box in wire-frame
Common Files/WindowHandler folder:

WindowHandler5 | support camera and 3D xform
Common Files/XformInfo folder:

XformInfo3 | support rotation in 3D

D3D Files folder: D3D-specific files

D3D Files/D3D_DrawHelper folder:

D3DDrawHelper6 | support rotation in 3D + xz rectangle
D3D Files/D3D_GraphicsSystem folder:

D3DGraphicsSystem4 D3D initialization for 3D drawing

D3DGraphicsSystem_LoadResource2 header file version changes

D3DGraphicsSystem_TextureControls2 | header file version changes

D3D Files/D3D_WindowHandler folder:
D3DWindowHandler6 support camera and 3D xform
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UWB_Camera

#m_CameraPos : vec3
#m_LookAt : vec3
#m_UpVector : vec3
#m_ViewFOV : float

+SetViewFrustuminDegree ()
+GetViewFrustumInDegree ()
+SetCameraPosition ()
+SetCameraPosition ()
+GetCameraPosition ()
+SetCameralookAt ()
+SetCameralookAt ()

+GetCameraUpVector ()
+SetViewVolumeFOVInDegree ()
+GetViewVolumeFOVInDegree ()
+GetViewVolumeFOVInRadian ()
+SetViewVolumeNearPlane ()
+GetViewVolumeNearPlane ()
+SetViewVolumeFarPlane ()
+GetViewVolumeFarPlane ()
+ResetRotation()
+BeginMouseRotate ()
+MouseRotate ()
+GetMouseRotationsInRadian ()
+BeginMouseTrack ()
+MouseTrack ()
+BeginMouseZoom ()
+MouseZoom ()

UWB_WindowHandler

+only changes are shown : HWND
+... :UWB_BoundingBox
#m_Camera : UWB_Camera

+InitializeHandler ()

UWB_Primitive

+only changes are shown : bool
+... :vecd

#m_ViewNearPlane : float +ShutDownHandler () é
#m_ViewFarPlane : float +OnMouseButton ()

#m_XRotStart : float +OnMouseMove ()

#m_YRotStart : float +SetCamera() UWB_PrimitiveAxisFrame
#m_XRot : float +GetCamera () #m_size : float

#m_YRot : float +DeviceToWorld() — — -
#m_TmplnitXPos : int +LoadViewXform () TUWB_PrimitiveAxisFrame()
#m_TmplnitYPos : int +LoadProjectionXform () :ZZ';';Z(())

:g:/;l\;IIGCamera 0 #SetupDrawAttributes ()

UWBD3D_WindowHandler

+only changes are shown : LPDIRECT3DDEVICE9

+... : LPDIRECT3DSWAPCHAINY

+|sGraphicsDeviceValid()

+BeginDraw ()
+EndDrawAndShow ()
+DeviceToWorld()
+LoadViewXform ()
+LoadProjectionXform ()
#ComputeViewMatrix ()

#ComputeProjectionMatrix ()

UWBD3D_DrawHelper

+only changes are shown : <unspecified> *
+...

+DrawRectangleXZ ()

UWB_PrimitiveRectangleXY

#m_bounds : UWB_BoundingBox
#m_mouse_down_point : vec3

+UWB_PrimitiveRectangleXY ()

+GetCameralookAt () 4 Initiali +MouseDownVertex ()
alizeHandler() +

+SetCameraUpVector () +ShutDownHandler () MoveTo()

+SetCameraUpVector () +SetComers ()

+MinCorner ()
+MaxCorner ()
#SetupDrawAttributes ()

UWB_Xforminfo

+only changes are shown :vec3
+...:vec3

#m_xrotation_radians : float
#m_yrotation_radians : float
#m_zrotation_radians : float

+GetRotationInRadians ()
+GetRotationInDegrees ()
+SetRotationRadians ()
+SetRotationDegrees ()

Figure C.17. UWBGL D3D_Lib14: The Camera class and modification for 3D support.

UWBGL_D3D_Lib15

Supports. The tutorials that
are based on this library:
Tutorials 16.1 and 16.2.

Introduced in Chapter 16 (on p. 450), this library presents the programmer with
the functionality of working with D3D .x mesh objects. This library implements
the loading of D3D mesh files (the . x mesh files) based on the UWBD3D_Resource
utilities (introduced in Lib13).

Figure C.18 highlights the new and updated classes in this library. The fol-
lowing list summarizes the changes from the previous version of the library:

e UWBD3D_MeshResource. Thisis a new class that subclasses from the UWBD3D_
Resource to load D3D . x mesh objects as resources.

* UWBD3D_GraphicsSystems. This class is modified to include an array of
mesh resources. New functionality is added to search and to trigger lazy
loading of mesh resources.

e UWBD3D_PrimitiveMesh. This is a new class that wraps UNB_Primitive
functionality over mesh resources.
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* UWBD3D_PrimitiveMeshArrow and UWBD3D_PrimitiveMeshAxis. These
classes combine mesh resources into respective 3D objects and present the
combined object as a UWB_Primitive.

Once again, the phrase “header file version changes” signifies that the only
change in a file is in new header file versions. The following is the list of all files
that are changed:

Filename | Purpose
Header Files folders: library header files
D3D_Lib1l5.h | header file for using this library

D3D Files folder: D3D-specific files
D3D Files/D3D_DrawHelper folder:

D3DDrawHelper? | header file version changes
D3D Files/D3D_GraphicsSystem folder:

D3DGraphicsSystem5 mesh resource support

D3DGraphicsSystem LoadResource3 search/register mesh resource

D3DGraphicsSystem_TextureControls3 | header file version changes
D3D Files/D3D_Primitives folder: new folder

D3DPrimitiveMeshl wrapper of . x mesh file
D3DPrimitiveMeshArrowl 3D arrow object
D3DPrimitiveMeshAxisl orthonormal basis

D3D Files/D3D_Resources folder:
D3DMeshResourcel | load mesh resource

D3D Files/D3D_WindowHandler folder:
D3DWindowHandler?7 | header file version changes
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UWBD3D_GraphicsSystem UWB Primitive
1 :Lnlmgw +only changes are shown
+...
-m_mesh_resources : UWB_PointerArray <UWBD3D_MeshResource *>

+GetMeshResource ()
-FindMeshResource () Lﬁ

UWBD3D_Resource

+only changes are shown —
e UWBD3D_PrimitiveMeshArrow
#m_length : float UWBD3D_PrimitiveMesh
R +UWBD3D_PrimitiveMeshAmrow() | [#m_resource_filename : wstring UWBD3D_PrimitiveMeshAxis
#SetupD| - —
i ) +UWBD3D_PrimitiveMesh() [#m_xaxis : UWBD3D_PrimitiveMeshArrow
[#SetupDrawAttributes () [#m_yaxis : UWBD3D_PrimitiveMeshArrow
UWBD3D_MeshResource #m_zaxis : UWBD3D_PrimitiveMeshArrow
#m_Mesh : LPD3DXMESH = +UWBD3D_PrimitiveMeshAxis()
#m_MeshMaterials : UWB_Array <D3DMATERIAL9> ﬂ Extemal Classes:LPD3DXMESH
#m_MeshTextures : UWB_Array<LPDIRECT3DTEXTURE9> T
#m_bounds : UWB_BoundingBox * External Classes::UWB_Array<D3DMATERIAL9>
+UWBD3D_MeshResource () Extemal Classes::UWB_Array <LPDIRECT3DTEXTURE9>
+~UWBD3D_MeshResource () 1 -
- DrawMesh() +internal to D3D
+GetBoundingBox ()
#ReleaseMemory () 1
#LoadResourceFromFile ()

Figure C.18. UWBGL D3D_Lib15: MeshResource class and modifications for mesh
support.

UWBGL_D3D_Lib16

Supports. The tutorial that is

. . . . . based on this library:
Introduced in Chapter 16 (on p. 459) to support interactive manipulation of ro- Tutorial 16.3.

tation based on an explicit rotation matrix. Because of the relatively minor and
localized changes, the static class diagram for this library is not shown. Files
changed include:

e UWB_XformInfo. This represents rotation with an explicit 3 x 3 matrix in-
stead of the three floating-point Euler angles.

e UWB_DrawHelper and UWBD3D_DrawHelper. Both of these are updated to
support setting the matrix stack based on the rotation matrix from the new
XformInfo class.

Again, in the following table, the phrase “header file version changes” signi-
fies that the only change in a file is in new header file versions. The following is
the list of all files that are changed:
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Filename | Purpose
Header Files folders: library header files
D3D_Lib16.h | header file for using this library

Common Files folder: API-independent files

Common Files/BoundingVolumes folder:
Intersect4

header file version changes

Common Files/Camera folder:
Camera2
Camera_Draw2
Camera_Xform2

header file version changes
header file version changes
header file version changes

Common Files/DrawHelper folder:
DrawHelper4

support rotation matrix

Common Files/Primitives folder:
Primitive5
PrimitiveAxisFrame2
PrimitiveCircle5
PrimitivelLine5
Primitivelist4
PrimitivePoint5
PrimitiveRectangleXY2
PrimitiveRectangleXzZ2

header file version changes
header file version changes
header file version changes
header file version changes
header file version changes
header file version changes
header file version changes
header file version changes

Common Files/SceneNode folder:

SceneNode5 | header file version changes
Common Files/WindowHandler folder:

WindowHandler6 | header file version changes
Common Files/XformInfo folder:

XformInfo4 | represent rotation with matrix

D3D Files folder: D3D-specific files

D3D Files/D3D_DrawHelper folder:

D3DGraphicsSystem_LoadResource4
D3DGraphicsSystem_TextureContro

D3DDrawHelper8 | support of rotation matrix
D3D Files/D3D_GraphicsSystem folder:
D3DGraphicsSystem6 header file version changes

header file version changes

1s4 | header file version changes

D3D Files/D3D_Primitives folder:
D3DPrimitiveMesh2
D3DPrimitiveMeshArrow2
D3DPrimitiveMeshAxis2

header file version changes
header file version changes
header file version changes

D3D Files/D3D_Resources folder:

D3DMeshResource2 | header file version changes
D3D Files/D3D_WindowHandler folder:
D3DWindowHandler8 | header file version changes
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UWBGL_D3D_Lib17

Introduced in Chapter 16 (on p. 462) to support interactive manipulation of ro-
tation based on the more efficient quaternion representation. In this case, all
changes are localized to the XformInfo class. Because of the limited and local-
ized modifications, the static class diagram for this library is not shown. Besides
the wubgl_XformInfo file, all changes in other files are results of header file
version changes.

Filename | Purpose
Header Files folders: library header files

D3D_Lib17.h | header file for using this library
Common Files/SceneNode folder:

SceneNode6 | header file version changes
Common Files/XformiInfo folder:

XformInfo5 | represent rotation with quaternion
D3D Files folder: D3D-specific files
D3D Files/D3D_Primitives folder:

D3DPrimitiveMeshArrow3 | header file version changes

D3DPrimitiveMeshAxis3 header file version changes

UWBGL_D3D_Lib18

Introduced in Appendix A (on p. 490 ) to support per-vertex lighting computation
and definition of custom .x mesh. The following are the new classes introduced
in this version of the library:

e UWB_Material. As illustrated on the right of Figure C.19, this new class
abstracts the material property required in a typical Phong lighting compu-
tation.

e UWBD3D_Light. Asillustrated on the left of Figure C.19, this new class de-

fines simple accessor functions to the D3DLIGHT9 class. UWBD3D_PointLight,

UWBD3D_DirectionallLight, and UWBD3D_SpotLight all subclass from
this class. The subclasses define simple functions to draw the correspond-
ing light types.

e UWBD3D_MeshPrimitiveCustom. A wrapper class over simple .x mesh
definition. This class defines a mesh with n x n vertices on the xz-plane in
the £1 range. Drawing and editing functions are defined to allow interac-
tive manipulation of each of the vertices.

Supports. The tutorials that
are based on this library:
Tutorials 16.4, 16.5, 16.6,
16.7,16.8, and 16.9.

Supports. The tutorials that
are based on this library:
Tutorials A.2 and A.3.
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The following classes are modified to support lighting computation and a cus-

tom .x mesh:

e UWB_Primitive. As shown on the left of Figure C.19, all primitives now
have an instance of UNB_Material, which serves as the parameter to the
lighting computation.

e UWBD3D_PrimitiveMesh. Modified to include accessors to change the
first submesh’s material. When lighting is enabled, the first submesh of
a .x mesh file will be drawn based on the material attribute defined in the
Primitive class.

e UWB_DrawHelper. As shown on the left of Figure C.19, this class now has
an instance of UWB_Material to properly support the lighting attribute of
the UWB_Primitive class.

e UWBD3D_DrawHelper. Modified to allow per-vertex normal specification
and to support lighting computation. Together with the material, this infor-

mation is forwarded to D3D to support Phong illumination computation.

UWBD3D_Light

UWBD3D_PointLight

#m_bLightlsOn : bool
#m_bDrawLight : bool
#m_LightID : int
#m_d3dLight : D3DLIGHT9

#DrawLightGeometry ()
+UWBD3D_PointLight ()

+~UWBD3D_PointLight ()

+UWBD3D_Light(in id : int)
+~UWBD3D_Light()
+DrawLight ()
+GetLightType () : D3DLIGHTTYPE
+SetPosition()
+SetPosition()
+GetPosition()
+SetDirection()
+SetDirection()
+GetDirection()
+SwitchOnLight ()
+SwitchOffLight()
+LightlsSwitchedOn() : bool
+EnableDrawLight ()
+DisableDrawLight()
+ShouldDrawLight () : bool
+SetLightToDevice()
#DrawLightGeometry ()
#SetToSpotLight()
#SetToPointLight ()
#SetToDirectionalLight ()

UWBD3D_DirectionalLight

#DrawLightGeometry ()()
+UWBD3D_DirectionalLight ()
+~UWBD3D_DirectionalLight()

UWB_Material

-m_Diffuse : UWB_Color
-m_Ambient : UWB_Color
-m_Specular : UWB_Color
-m_Emissive : UWB_Color
-m_Power : float

+UWB_Material ()
+SetPower(in s : float)

+GetPower() : float

UWBD3D_SpotLight

+UWBD3D_SpotLight (in id
+~UWBD3D_SpotLight()

tint)

1 ¢

UWB_Primitive

-+on changes are shown

UWB_DrawHelpe

-+ only changes area shown

#m_Material : UWB_Material

+SetMaterial ()
+EnableBlending ()

#m_Material : UWB_Material

+EnableLighting (in on : bool)

+IsLightingEnabled () : bool

+GetMaterial () : UWB_Material
ial()

Figure C.19. UWBGL D3D_Lib18: UWBD3D_Light hierarchy and UNB_Material class.
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* UWBD3D_GraphicsSystem. Modified to enable specular computation and

to define source of materials.

e UWBD3D_MeshResource. Modified to allow access to the MeshPrimitive
Custom class.

Once again, “header file version changes” signifies that the only change in a file is
in new header file versions. The following is the list of all files that are changed:

Filename | Purpose
Header Files folders: library header files
D3D_Lib18.h | header file for using this library

Common Files folder: API-independent files
Common Files/DrawHelper folder:

DrawHelper5 | support lighting/material attributes
Common Files/Material folder:

Materiall | support lighting computation
Common Files/Camera folder:

Camera3 header file version changes

Camera_Draw3 header file version changes

Camera_Xform3 header file version changes
Common Files/Primitives folder:
Primitive6 support lighting/material attributes
All other primitives files are updated to reflect header file version changes:
PrimitivePoint6, PrimitivelList5, Primitiveline6, PrimitiveCircle6
PrimitiveRectXY5, PrimitiveRectXZ3, PrimitiveAxisFrame3
Common Files/SceneNode folder:

SceneNode7 | header file version changes
Common Files/BoundingVolumes folder:
Intersect5 | header file version changes

Common Files/WindowHandler folder:
WindowHandler7 | header file version changes

Common Files/XformiInfo folder:

XformInfo6 | header file version changes
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D3D Files folder: D3D-specific files
D3D Files/D3D_Lights folder:

D3DLightl support interaction with D3ADLIGHT9
D3DPointLightl draws a sphere at the light
D3DSpotLightl draws a sphere at the light
D3DDirectionallLightl draws an arrow at the light
D3D Files/D3D_DrawHelper folder:
D3DDrawHelper9 support vertex normal and lighting
D3D Files/D3D_GraphicsSystem folder:
D3DGraphicsSystem?7 enable specular computation
D3DGraphicsSystem_LoadResource5 header file version changes

D3DGraphicsSystem_TextureControls5 | header file version changes
D3D Files/D3D_Resources folder:

D3DMeshResource3 | support custom .x mesh
D3D Files/D3D_WindowHandler folder:

D3DWindowHandler9 | header file version change
D3D Files/D3D_Primitives folder:

D3DPrimitiveMesh3 drawing submesh with lighting

D3DPrimitiveMeshArrow4 head file version change

D3DPrimitiveMeshAxis4 head file version change
D3D Files/D3D_Primitives/Custom Mesh folder:

D3DMeshPrimitiveCustoml custom . x mesh

D3DMeshPrimitiveCustom_Drawl draw custom mesh

D3DMeshPrimitiveCustom_Selectl interaction with vertices




