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Above: A young star forming, sending dust and gas clouds into neighboring space. 

"In the beginning the Universe was created. This has made a lot of people very angry and 

been widely regarded as a bad move." 


- Douglas Adams 




Introduct ion vII 

Introduction 

Everything has a source, a beginning. This is one such beginning. 

Welcome to my honors project, codenamed Project Origins. The next few hundred pages 
of charts, documentation, and code are not here as a conclusion to this project, but as a 
record ofmy experiences. Looking back, I recall a wide variety of experiences. There 
were joyous moments of 
accomplishment, periods of 
frustration and despair, and 
many, many long hours of hard 
work. However, out of all of 
these experiences, I am most 
excited about the experiences 
and accomplishments that have 
yet to come. 

The name of this project sums 
up this attitude: Origins. All 
journeys have destinations, and 
they also have origins. Often the 
origin of a journey is lost to 
time, forgotten by the time that 
the destination is finally 
reached. However, once in a 
while it is possible to glimpse 
the future in the present. I see 
such a future in the accomplish
ment of this honors project. Let 
this serve as a guide to those 
who come after me: a person 
can rarely predict where their 
current direction will lead them, but the greatest accomplishments are only attained 
through hard work and persistence. There is no better way to reach the end ofa journey. 

The image on this page was taken by the European Southern Observatory. In the bottom 
right is a young star, centered between two bright green caps of gas that mark the ends of 
two gas jets shooting outward from either side. The reason for the inclusion of this image 
is twofold. First, to remind us that everything has an origin, even something as massive 
and powerful as a star. Secondly, in this image there appears to be a waterfall of cosmic 
proportions pouring forth from an opening in a bank of sunlit clouds. Of course, what is 
seen here is neither water nor clouds, but giant arcs of gas that have not yet been 
explained. Mysterious and beautiful, the "waterfall" of gas reminds us that even after 
witnessing the birth of a star, there are still wonders even more spectacular to be seen. 
Therefore, as we each decide on a journey to traverse and a destination to strive for, we 
should remember the young star and the infinite wonders that lie beyond its light. 
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1.3. Module Dependencies (Data Flow Diagram) 
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Diagram d-l: Solid boxes with numbers are project modules. Boxes with dashed borders are 
data repositories. To reference project module nwnbers with the module names please see 
section 1.2.1 . The 'user' referenced in this diagram is the simulation user. While not labeled, 
modules one, two, and three take input from the developer user. 
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3. Acceptance Testing 

3.1. Milestone Test List 

Test Name Modules Used 
Test I - Material Editor General Functionality 1 
Test 2 - EDGE Tool General Functionality 2 
Test 3 - WIM Tool General Functionality 3 
Test 4 - WIM Tool Bitmap Manipulation 3 
Test 5 - Console Functionality and Display of Entity Properties 5, 12 
Test 6 - Data Loading Driver 6 
Test 7 - State Switching 4,7,8 , 9 
Test 8 - Terrain, Camera, and Character/Ground Collision Detection 7, 10, II, 13 
Test 9 - Entity Display and Entity/Ground Collision Detection 12, 13 

3.2. Acceptance Test Details 

Before examining any of the following acceptance tests it is important to note the methodology 
used in designing these tests. Due to the extremely complex nature of the simulator and its 
related developer tools, any sort of comprehensive enumerative testing would be out of the 
question, as thousands of test cases would need to be created just to fulfill the loosest criteria . 
Therefore, each test is composed of a walkthrough of the most critical functions and most 
common errors that could be experienced while using the program in question. This will give us 
the maximum assurance of software correctness that we could get without using comprehensive 
enumerative testing. 

Test 1 - Material Editor General Functionality 

User Action Expected Results P asses? 
1) Run Program The Material Editor should appear on the screen 

with only the Load File, New File, and Exit Editor 
commands available. 

Y 

I 

2) Press the Load File A window should appear allowing the user to Y 
Button browse for .mlb files. 

3) Find and select 
standard.mlb and press 
the OK button. 

The file browser should close and the following 
commands should be enabled: Delete File, New 
Material, and List Invalid. The first of the two 

Y 

Iistboxes should now be filled with the materials 
from standard.mlb in the following format: "name 
ID". There are three materials in standard.mlb: 
' silver I', 'iron 2', and 'stainless_steel 3'. Finally, 
the .mlb's filename should display in the label 
marked "Using:" 

4) Select 'silver I' from The Save Material and Delete Material commands Y 
the listbox. should be available. The text fields below the 

listbox should now be filled as follows: Name, 
silver; Mass, 5.6; ID. J; and Friction, 0.07. All of 
these fields except for ID should also be editable. 

5) Select 'stainless steel 
3' from the Iistbox. 

The New Component command should now be 
available. The fields below the listbox should now 
read: Name, stainless_steel; Mass, 6.06; ID, 3; and 

Y 

'I 

I 
Friction, 0.11. Name should be the only editable 
text field . Finally, the second listbox should have 
two items listed in it: 'silver I' and ' iron 2'. 
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6) 

-

Change the text for the 
Name field to 
'sterlintLsilver' and 
click the Save Material 
button. 

The selected text in the primary Iistbox should 
now read sterlin&....silver 3' . A confirmation 
message hould appear in the status bar at the 
bottom of the editor: "Status: Material updated 
successfu lly. " 

Y 

7) Select 'silver I' from 
the second listbox. 

The Delete Component and Save Component 
commands are now available. The fields below the 
secondary listbox should contain the following 
values: Name, silver 1; Percent, 92.5. The percent 
field should be user editable. Note the value ofthe 
percent for the next few steps. 

Y 

8) Select 'iron 2' from the 
second Iistbox. 

The fields below the secondary Iistbox should 
contain the following values: Name, iron 2; 
Percent, 7.5. Note that 92.5 + 7.5 = 100. 

Y 

9) Change the Percent 
field to ' 15' and click 
the Save Material 
button. 

The status bar should read "Status: Component 
update successful." 

Y 

10) Click the List Invalid 
button. Click OK to exit 
the message box once 
the steps to the right are 
confirmed. 

A message box should appear titled "Invalid 
Combination Material List" with an OK button 
and one line of text: "sterling_silver 3". 

Y 

11) Change the Percent 
field to '7.5 ' and click 
the Save Material 
button. 

The status bar should read "Status: Component 
update successful." 

Y 

12) Click the List Invalid 
button. Click OK to exit 
the message box once 
the steps to the right are 
confirmed. 

A message box should appear titled "Invalid 
Combination Material List" with an OK button 
and one line of text: "All combination materials 
are valid!" 

Y 

13) Click the New Material 
button. 

A message box should appear titled "Create New 
Material" with three buttons: Yes, No, and Cancel. 
The text should read: "Standard material (Yes) or 
Combination material (No )7" 

Y 

14) Click the Yes button on 
the message box. 

The New Material and Delete Material buttons 
should be unavailable. All four text fields below 
the primary listbox should be editable, and the ID 
field should display an integer that is equivalent to 
the highest ID in the Iistbox plus one. 

Y 

15) Enter the following 
information in to the 
text fields: Name, gold; 
Mass, 4.2; Friction, .37. 

I Press the Save Material 
button. 

The New Material and Delete Material buttons 
should be available again. The ID field should be 
non-editable. Also, ' gold 4' should now be listed 
and selected in the primary listbox. The status bar 
along the bottom should read "Status: New 
material added successfully." 

Y 

16) Go to the Materials 
menu and select Delete 
Material. 

A message box should appear titled "Material 
Deletion" with two buttons, Yes and No. The text 
should read "Delete currently selected material?" 

Y 

17) Select the Yes option in 
the message box. 

The Save Material, Delete Material, and all three 
component commands should now be disabled. No 
text field should be editable, and all text fields 
should be blank. ' gold 4' is also no longer listed in 
the primary listbox. 

Y 
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IS) Select 'iron 2' in the 
primary listbox. 

The Save Material and Delete Material commands 
should be available. The text fields below the 
Iistbox should now be filled as follows: Name, 
iron; Mass. 11.4; ID, 2; and Friction, 0.52. All of 
these fields except for ID should also be editable. 

Y 

19) Press the Delete 
Material button. 

The status bar should now read "Status: Cannot 
delete a material with dependencies: 
sterlinK silver Cannot perform deletion." 

Y 

20) Go to the File menu 
and select Exit. 

The program should exit without any errors. Y 

21) Run Program The Material Editor should appear on the screen 
with only the Load File, New File, and Exit Editor 
commands available. 

Y 

22) Press the New File 
Button 

A window should appear allowing the user to enter 
a filename for a new .mlb file. 

Y 

23) 

I 

Enter in "temp" and 
press the OK button. 

The file browser should close and the following 
commands should be enabled: Delete File, New 
Material, and List Invalid. temp.mlb's filename 
should display in the label marked "Using:" 

Y 

24) Click the New Material 
button. 

A message box should appear titled "Create New 
Material" with three buttons: Yes, No, and Cancel. 
The text should read: "Standard material (Yes) or 
Combination material (No)?" 

Y 

25) Click the Yes button on 
the message box. 

The New Material and Delete Material buttons 
should be unavailable. AI\l four text fields below 
the primary listbox should be editable, and the ID 
field should display "1". 

Y 

26) Enter the following 
information in to the 
text fields: Name, gold; 
Mass, 4.2; Friction, .37. 
Press the Save Material 
button. 

The New Material and Delete Material buttons 
should be available again. The ID field should be 
non-editable. Also, 'gold l' should now be listed 
and selected in the primary Iistbox. The status bar 
along the bottom should read "Status: New 
material added successfully." 

Y 

27) Click the New Material 
button. 

A message box should appear titled "Create New 
Material" with three buttons: Yes, No, and Cancel. 
The text should read: "Standard material (Yes) or 
Combination material (No)?" 

Y 

2S) Click the No button on 
the message box. 

The New Material and Delete Material buttons 
should be unavailable. The Name and ID text 
fields below the primary Iistbox should be 
editable, and the ID field should display_"2". 

Y 

29) Enter the following 
information in to the 
text fields: Name, 
metalO5. Press the Save 
Material button. 

I The New Material and Delete Material buttons 
should be available again. The ID field should be 
non-editable. Also, 'metal05 2' should now be 
listed and selected in the primary listbox. The 
status bar along the bottom should read "Status: 
New material added successfully." 

Y 

30) Click the New 
Component button. 

The New Component command is unavailable and 
the Save Component command is available. Both 
the Name and Percent text fields are now editable. 

Y 

31) Enter the following: 
Name, gold 1; Percent, 
50. Click the Save 

I Component button. 
, 

New Component and Delete Component are 
available now. The Name field is non-editable. 
Also, 'gold I' is now listed in the secondary 
listbox. The status bar should read "Status: 
Component saved successfully." 

Y 
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Click the Delete32) A message box should appear titled "Material Y 
Component Button. Deletion" with the text "Delete currently selected 

component?" The button choices are Yes and No. 
33) Click Yes in the The secondary listbox is now empty as 'gold I' Y 

message box. has been removed. The Save Component and 
I 

Delete Component commands are no longer 
available. Both the Name and Percent text fields 
under the second listbox are blank and non
editable. 

34) Click the Delete A message box should appear titled "Material Y 
Material button. Deletion" with two buttons. Yes and No. The text 

should read "Delete currently selected material?" 
35) I Se'lect the Yes option in The Save Material, Delete Material, and all three Y 

the message box. component commands should now be disabled. No 
text field should be editable, and all text fields 
should be blank. 'metalO5 2' is also no longer 
listed in the primary listbox. 

36) Go to the File menu A message box should appear titled "Delete Y 
and select Delete File. Confirmation" with the text " Delete temp.mlb?" 

and the options of Yes or No. 
37) Select Yes in the The status bar should read "Status: temp.mlb has Y 

message box. been successfully deleted." The "Using:" label is 
now empty and the only commands available are 
Load File, New File, and Exit Editor. All text 
fields are non-editable and blank. 

38) Press the Exit Editor The program should exit without any errors. Y 
button. 

Test 2 - EDGE Tool General Functionality 

User Action Expected Results Passes? 
I) Run Program I The EDGE Tool ,ho"'d appear on the ,",reen whh 

only the Load File, New File, and Exit Editor 
commands available. 

Y 

2) Press the Load File 
Button 

A window should appear allowing the user to 
browse for .elb files. 

Y 

3) Find and select 
standard.elb and press 
the OK button. 

The file browser should close and the following 
commands should be enabled: Delete File and 
New Entity. The first of the two listboxes should 
now be filled with the entities from standard.elb in 
the following fonnat: "name 10". There are two 
entities in standard.elb: 'steel box l' and 
'silver_ball 2' . Finally, the .elb's filename should 
display in the label marked "Entity Library:" The 
status bar should read "Status: XML file 
<filename> loaded successfully." 

Y 

4) Select ' steel_box l' 
from the listbox. 

The Save Entity, Delete Entity and LoadXMesh 
commands should be available. The text fields 
below the Iistbox should now be filled as follows: 
Name, steel_box; Material, 2; ID, 1; X-File, box.x; 
and M-Iib, standard.mlb.The Immobile checkbox 
should be unchecked. The fields below the 
"Feature Removed" box should read as follows: 
Height, 256.00; Width, 384.00; Depth, 384.00; and 

Y 
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the checkbox should be checked. The Name and 
ID fields should be editable. 

5) Change the text for the 
Name field to 
'iron box' and click the 
Save Entity button. 

The selected text in the primary Iistbox should 
now read 'iron_box I'. A confirmation message 
should appear in the status bar at the bottom of the 
editor: "Status: Entity successfully updated." 

Y 

6) Change the Height field 
to 128.00. 

Both the Width and Depth fields should now read 
192.00. 

Y 

7) Change the Depth field 
to 384.00. 

The Width field should now read 384.00 and the 
Height field should now read 256.00. 

Y 

8) Uncheck the 'Keep 
Aspect Ratio' box and 
change Height to 
128.00. 

Neither of the other field values will change, since 
the auto-adjust feature has been disabled. 

Y 

9) I Press the Exit Editor 
button. 

The program should exit without any errors. Y 

10) Run Program The EDGE Tool should appear on the screen with 
only the Load File, New File, and Exit Editor 
commands available. 

Y 

11) Press the New File 
Button 

A window should appear allowing the user to enter 
a filename for a new .elb file. 

Y 

12) Enter in "temp" and 
press the OK button. 

The file browser should close and the following 
commands should be enabled: Delete File and 
New Entity. temp.elb's filename should display in 
the label marked "Using:" The status bar should 
read "Status: New XML file <filename> created 
successfully." 

Y 

13) Click the New Entity 
button. 

The Name field is now editable. The Save Entity 
command is available, and the New Entity 
command js disabled. 

Y 

14) Use the Load Material 
Library button to load 
standard.mlb. 

The status bar should read "Status: Entity library 
standard.mlb loaded successfully." The material 
Iistbox should be filled with three entries: iron 2, 
silver I, and sterlinK silver 3. 

Y 

15) Select 'silver 1' . The Set Material command is now available. Y 
16) Click the Set Material 

button. 
The Material field should now contain a 'I' and 
the M-lib field should now read ' standard.mlb'. 

Y 
, 

17) Click the Load XMesh 
button and select box.x. 

The X-File field should read 'box.x'. The Height, 
Width, and Depth fields should still be non
editable, but should read 256.00, 384.00, and 
384.00 respectively. The checkbox for aspect ratio 
should be checked. The status bar should read 
"Status: X-Mesh loaded successfully." 

Y 

18) Type 'new' in the 
Name field and use the 
Save Entity command. 

'new I' is now listed in the entity Iistbox, and the 
New Entity and Delete Entity commands are now 
available. The dimension fields on the right are 
now editable. The status bar should read "Status: 
New entity added successfully." 

Y 

19) Use Delete Entity and 
select 'Yes'. 

'new l' should disappear from the listbox and all 
of the fields should clear and be non-editable. 

Y 

20) Click the Delete File 
button and se lect 'Yes'. 

The only commands available should be Load 
File, New File, and Exit Editor. The 'Entity 
Library:' label should now be empty. 

Y 

I 21) 
I 

Click the Exit Program 
button. 

The program should exit without any errors. Y 
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Test 3 - WIM Tool General Functionality 

User Action Expected Results Passes? 
1) Run Program The WIM Tool should appear on the screen with 

only the Load World, New World, and Exit Editor 
Y 

commands available. 
2) 

I.. 

Press the Load World 
button 

A window should appear allowing the user to 
browse for .wid files. 

Y 

3) Find and select a.wid 
and press the OK 

The file browser should close and the following 
commands should be enabled: Save World, Delete 

Y 

button. World, Load Entity Library, New Local Entity, 
New Bitmap, Load Bitmap, and Save Bitmap. All 
six User Data fields should be filled in, as should 
the World Name field. The Local Entities listbox 
should contain three entities: crate (181, 475), 
large_box (245, 276), and large_box (255, 271). A 
grayscale bitmap should be displayed in the 
'Bitmap Viewer and Commands' section of the 
window. The status bar should read "Status: world 

I file loaded successfully." 
4) Press the New World 

button. 
A window should appear allowing the user to enter 
a filename for a new .elb file. 

Y 

5) 
I 

Enter in "temp" and 
press the OK button. 

The file browser should close and the same 
commands as before should be available. The 

Y 

status bar should read "Status: New file created 
and loaded successfully." 

6) Enter integer values 
into the six User fields 

The status bar should read: "Status: One or more 
fields have been left blank. World not saved." This 

Y 

and enter the name is due to the fact that a bitmap has not been 
"Hills" into the World selected yet. 
Name field. Once this is 
complete, go to the 
World menu and click 
on the Save World 
option. 

I 7) Press the Load Bitmap A dialog box should appear listing bitmap files to Y 
button. select. 

8) Select a bitmap from 
the list presented and 

The bitmap should appear in the previously gray 
box in the Bitmap Viewer and Commands section. 

Y 

press the OK button. The name of the bitmap file should now appear in 
the field 'BMP Filename". 

9) Press the Save World The status bar should read: "Status: World file Y 
button. saved." 

10) Press the Load Entity 
Library button. 

A dialog box should appear listing several .elb 
files. 

Y 

11) Select one of the .elb 
files and press the OK 

The Entity Library listbox should now list all of 
the 'Name 10' pairs for all entities stored in that 

Y 

button. library. 
12) Press the New Local 

Entity button. 
The six position fi elds in the Entity Data 
subsection are now editable. 

Y 

13) Select one of the 
entities listed in the 

The Use Entity command is now available. Y I 

Entity Library listbox. 

I 
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14) Press the Use Entity 
button. 

The three non-editable fields in the Entity Data 
subsection are now filled with data from the 
selected entity. 

Y 

15) Fill in the remaining 
entity fields with 
integers and press the 
Save Local Entity 
button. 

The Local Entities listbox should now contain an 
entry in the format "Name (X, Y)" Where Name, 
X, and Y are fields in the Entity Data subsection. 
This entity is now saved to the .wid file. 

Y 

16) Press the Exit Editor 
button. 

The program should exit without any errors. Y 

Test 4 - WIM Tool Bitmap Manipulation 

User Action Expected Results Passes? 
1) Run Program The WIM Tool should appear on the screen with Y 

only the Load World, New World, and Exit Editor 
commands available. 

2) Press the Load World A window should appear allowing the user to Y 
button browse for .wid files. 

3) Find and select a. wid The file browser should close and the following Y 
and press the OK commands should be enabled: Save World, Delete 
button. World, Load Entity Library, New Local Entity, 

New Bitmap, Load Bitmap, and Save Bitmap. All 
six User Data fields should be filled in, as should 
the World Name field . The Local Entities listbox 
should contain three entities: crate (181,475), 
large_box (245, 276), and large_box (255, 271). A 
grayscale bitmap should be displayed in the 
'Bitmap Viewer and Commands ' section of the 
window. The status bar should read "Status: world 
file loaded successfully." 

4) Click the Open Bitmap The bitmap editor form should appear on top of Y 
Editor button. the main form. All options (except for the disabled 

Perlin Noise option) should be available. 
5) Move the mouse The X, Y, and Z values below the bitmap should 

I 

Y 
pointer across the change to match the coordinates of the mouse 
bitmap. pointer on the bitmap. The Z value represents the 

height of the particular pixel the cursor is over, 
Iwhere white = 255 and black = O. 

6) Select ' Tool l' and The mouse cursor should have changed to a small Y 
move it across the red circle when over the bitmap. 
bitmap. 

7) Select 'Tool 3 ' and use A much larger red circle should Iiiive replaced the Y 
the left mouse button to small red mouse cursor. As the cursor is dragged 
drag it across the across the bitmap, the color of the pixels below the 
bitmap. cursor should move closer to black. 

8) Drag the mouse across As the cursor is dragged across the bitmap, the Y 

I 

the bitmap using the color of the pixels below the cursor should lighten, 
right mouse button. moving closer to white. 

9) Raise the sensitivity bar The mouse buttons perform the same actions as Y 
to 20 and perform both before, but it should be obvious that the pixel 
drag operations again. values are changing at a faster rate. 
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10) Click on the Generate 
Terrain (Subdivide & 
Displace) button. 

After a few seconds of waiting a new bitmap 
should have been generated. It sbould ha e a black 
center and edges, appear fractal-like with squares 
inside of squares and have a couple of white 
peaks. Tbjs is the automatic generation of hil ly 
terrain. 

Y 

11) Click the Close button. The bitmap editor form should disappear. Y 
12) Click the Exit Editor 

button. 
The program should exit without error. Y 

Test 5 - Console Functionality and Display of Entity Properties 

User Action Expected Results Passes? 
1) Run the Simulator. The main screen of the ITS should appear. The 

menu options available should be 'Load a 
Simulation' and 'Exit the Simulator' . 

Y 

2) Press FIt. A gray command console should appear. Y 
3) Type 'help' and press 

enter. 
The console should respond with a list of 
commands under the heading 'Clarity Consolle 
Help'. 

Y 

4) Type 'garbage' and 
press enter. 

I The console should respond 'Unknown 
Command.' 

Y 

5) Type'SetCameraSpeed 
10'. 

The console should respond 'Command 
unavailable while the WorldSingleton is empty.' 

Y 

6) Press FIt. The command console should disappear. Y 
7) Hover over ' Load a 

Simulation ' . 
The text that is being hovered over should turn red, 
indicating it is a menu option . 

Y 

8) Click on 'Load a 
Simulation' . 

The 'Simulation World Loader' screen should 
appear. On the right is a list titled ' World Data 
Files' with numerous .wid files listed. 

Y 

9) Hover over any .wid 
file. 

The name of the .wid file should turn green. Y 

10) Click on any .wid file . After a short period of waiting terrain and possible 
entities should be visible. 

Y 

11) Press F II. The command console should appear. Y 
12) Type 'LEC' and press 

enter. 
The console should display a list of all entity-
related commands. These are: EntityList, 
GetEntityPos, GetEntityTF, GetEntityPosTF, 
GetEntityAttr, GetEntityMeshlnfo, and 
ToggleEntityRenderMode. 

Y 

13) Type 'EntityList' and 
press enter. 

A list of entities should be displayed in the format: 
"<ID> <Name>. XMesh: <fiIe .x>". This is a list of 
all entities in the current environment. 

Y 

14) Type 'GetEntityPos #' 
where '#' is a number 
of an existing entity and 
press enter. 

The coordinates of the selected entity should be 
output as three numbers. 

Y 

IS) Type 'GetEntityAttr #' 
where '# ' is a number 
of an existing entity and 
press enter. 

The mass value and the friction value for the entity 
in question are displayed in the console. 

Y 
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16) Type'LOC' and press 
enter. 

A list of all console commands not involving 
entities or the camera is listed here. These are: 
ToggleFPS, GetWorldName, GetBitmapFilename, 
ToggieGravity, SetJumpYelocity, and SetGravity. 

Y 

17) Type 'ToggleGravity' 
and press enter. 

The values in the bottom-center of the screen 
displaying gravity-related information should now 
be hidden. 

Y 

18) Press Fl1. The command console should disappear. Y 
19) Press the 'P' button. The pause menu should appear again. Y 
20) Click on 'Exit the 

Simulator' . 
The credits screen should appear for several 
seconds before the program closes without error. 

Y 

Test 6 - Data Loading Driver 

User Action Expected Results Passes? 
1) Run Driver Program in 

a Command Prompt 
After a short amount of processing time the driver 
should display output to the screen as seen in 
Appendix A.S. 

Y 

Test 7 - State Switching 

User Action Expected Results - Passes? 
I) Run the Simulator. The main screen of the ITS should appear. The 

menu options available should be ' Load a 
Simulation' and ' Exit the Simulator'. 

Y 

2) Hover over' Load a 
Simulation ' . 

The text that is being hovered over should tum red, 
indicating it is a menu option. 

Y 

3) Olick on 'Load a 
Simulation ' . 

The 'Simulation World Loader' screen should 
appear. On the right is a list titled ' World Data 
Files' with numerous .wid files listed. 

Y 

4) Hover over any.wid 
file. 

The name of the .wid file should tum green. Y 

5) Click on any .wid file. After a short period of waiting terrain and possible 
entities should be visible. 

Y 

6) Press the 'P' button. A menu will appear with 'Simulation Paused' at 
the top. Menu options should include 'Resume 
Simulation', 'Exit to World Loading Screen' , and 
'Exit the Simulator'. 

Y 

7) Click on 'Resume 
Simulation' . 

The simulation should reappear and the camera 
should be facing the same entities and section of 
terrain as when the simulation was paused. 

Y 

8) Press the ' P' button. The pause menu should appear again. Y 
9) 

I 

Click on ' Exit to World 
Loading Screen' . 

The 'Simulation World Loader' screen should 
appear again, with the list of .wid files. 

Y 

10) Click on any .wid file. After a short period of time the selected 
environment should load, including terrain and 
entities. 

Y 

11) Press the ' P' button. The pause menu should appear again. I y 

12) Click on 'Exit the 
Simulator' . 

The credits screen should appear for several 
seconds before the program closes without error. 

Y 
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Test 8 - Terrain, Camera, and Character/Ground Collision Detection 

User Action Expected Results Passes? 
1) Run the Simulator. The main screen of the ITS should appear. The 

menu options available should be 'Load a 
Simulation' and 'Exit the Simulator'. 

Y 

2) Hover over' Load a 
Simulation' . 

I 

The text that is being hovered over should turn red, 
indicating it is a menu option. 

Y 

3) Click on 'Load a 
Simulation' . 

The 'Simulation World Loader' screen should 
appear. On the right is a list titled 'World Data 
Files' with numerous .wid files listed. 

Y 

4) Hover over any.wid 
file. 

The name of the .wid file should tum green. Y 

5) Click on any .wid file. After a short period of waiting terrain and possible 
I entities should be visible. 

Y 

6) Press the Space Bar. The camera should arc straight upwards from its 
current position and then arc back down until the 
camera lands back on the ground. During the 
"jump" it should be obvious that the camera is 
moving up and down in an accelerated arc, as if 
the camera were a user that had jumped. 

Y 

7) Press the 'w' key. The camera should move forward a number of 
units equal to the camera speed (viewable in the 
console). 

Y 

8) Press the'S' key. The camera should move backward a number of 
units equal to the camera speed (viewable in the 
console). 

Y 

9) Press the 'D' key The camera should move to the right a number of 
units equal to the camera speed (viewable in the 
console). 

Y 

10) Press the 'A' key The camera should move to the left a number of 
units equal to the camera speed (viewable in the 
console). 

Y 

..... 
11) Press and hold the 'E' 

key for a few seconds. 
The camera should stay in its initial position but 
should rotate clockwise (to the right) as long as 
this key is held down. 

Y 

12) Press and hold the 'Q' 
key for a few seconds. 

The camera should stay in its initial position but 
should rotate counter-clockwise (to the left) as 
long as this key is held down. 

I Y 

13) Use the movement keys 
to attempt to walk off 
of the edge of the 
terrain. 

If the user attempts to walk the character/camera 
off of the terrain he or she will be unable to do so. 
The simulator should keep the camera within the 
bounds of the terrain. 

II Y 

II 

14) Press the 'P' button. A menu will appear with 'Simulation Paused' at 
the top. Menu options should include 'Resume 
Simulation', 'Exit to World Loading Screen', and 
'Exit the Simulator'. 

Y 

15) Click on 'Exit the 
Simulator' . 

The credits screen should appear for several 
seconds before the program doses without error. 

Y 
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Test 9 - Enti 
ty Display and Entity/Ground Collision Detection 

User Action Expected Results Passes? 
1) Run the Simulator . . The main screen of the ITS should appear. The Y 

menu options available should be 'Load a 
Simulation' and ' Exit the Simulator' . 

2) Hover over 'Load a The text that is being hovered over should turn red, Y 
Simulation' . indicating it is a menu option. 

3) Click on 'Load a The 'Simulation Wor,ld Loader' screen should Y 
Simulation'. appear. On the right is a list titled 'World Data 

IFiles' with numerous .wid files listed. 
4) Hover over The name ofthe .wid file should tum green. Y 

objecttest. wid. 
5) Click on objecttest.wid. After a short period of waiting terrain and possible Y 

entities should be visible. Multiple entities, boxes 
in this case, should appear above the surface of the 
terrain and immediately begin to fall due to 
gravity. 

6) Wait until the entities The boxes should stop as soon as an edge, vertex Y 
collide with the terrain or surface collides with the terrain. 
and stop moving. 

7) Walk around and Each box should be resting on some sort of terrain Y 
observe the boxes. surface. Any box that is over a ledge should stop 

where their bottom faces collided with the terrain, 
either with the top of the ledge or on the slope of 
the ledge. 

1 8) Press the 'P' button. A menu will appear with 'Simulation Paused' at Y 
the top. Menu options should include 'Resume 
Simulation', 'Exit to World Loading Screen', and 
'Exit the Simulator' . 

9) I, Click on ' Exit the The credits screen should appear for several Y 
i Simulator'. seconds before the program closes without error. 
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Appendix A 
A.I 

Test Driver for Module #6 (Data Loading) 
Driver Code 

I 
II 
// 
/1
II 

File: 

Desc' 

Wot-ldDriver . cpp 

ThlS is a dl ' ve_ file used to test the Wo IdSiogle~on class. 

II First crea~ed on: Februarr 27~h, 2005 

II Last mod~fication: FebnJ.ary 28th 2005 


/1

II Copyright \c) Jason M. Black (donblas'dotlblas.oL·g)

II No~.i.ce, This code would ha'Te been impoBs1bl,. wlthou a great deal of 

II guidance and ass1Stance from my dear frlend Phoenix. partlcularly 

1/ 1n the areas of nameepaces and str1ng converSion. 

II "J Lothian - Rem rober, Lycoming tejected his applic tionl" 

II Not~ce: LoadBltmap() functlon base'd off of code by Eric Carr. 

II please see project credits for contac infol~ation. 


II 
II Revls10n !hstory: 

II 

II 02 27 05: This river f1le was created. LoadWIDFile{) and all o~ the 

II str1ng converSlon functlons codpd Ln. 

II 02 28 OS, Added in loading of referenced XML file, and .x mesl\e'l 

II Can now load b1tm p data into memo y. 

11-- ------ 

#define WIN32 LEAN AND MEAN 
II Include f1 - es_ 

#include <Windows_h> 

#include <string> 

#include <sstream> 

#include <list> 

#include <tchar_h> 

#include <iostream> 


/1 This imports the M~XML functional1ty used to read from the XML files_ 

Itimport "msxml4 _dll" 


/1 DX9 Include files. 

Itinclude <D3DX9_h > 

#include "DXUtil_h" 

#include "D3DEnumeration.h" 

#include "D3DSettings_h" 

Ifinclude "D3DApp_h" 

#include "D3DFile.h" 

Itinclude "D3DFont.h" 

#include "D3DUtil_h" 

ilinclude "dinput _h" 


uSlng namespace std; 

II Two of my lncludes, needed to make the drlver work, 

Itincl ude "deb ug_h" 

#include " zen.h " 


1*** The following S ructures are used to s ore data from he tile . ••• / 

struct User 
{ 

int x, y, Z; 

double roll, pitch. yaw; 
}; 

struct LocalEntity 
{ 

string name; 
int X , y, Zj 

double roll, pitch, yaw; 

http:No~.i.ce
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int eid, mid; 

string elib, mlib ; 

string xfile; 

bool immobile; 

double height, width, depth; 

double mass, friction; 

CZenMesh xmesh; 


} ; 

ypedef class Worldsingleton 
( 
public : 

// R",Lurns .. pc -'.. t tt) tb.: ;'lorldSingleton .o . 

static WorldSingleton* Instance(); 


I I These funC'tiona load dat to memorj'. 

boo1 LoadWIDFile(string filename); 

bool LoadEntityData(LocalEntity * LocalEntity); 

bool LoadMaterialData(LocalEntity * LocalEntity); 

BYTE* LoadBitmap( char * filename); 


1/ Data members. 

string sWorldName ; 

string sBitmapFilename; 

User TheUser; 

list<LocalEntity *> lstLocalEntities; 

BYTE* HeightMap; 

long ByteRowWidth; I I A row oUset for He1ght~!ap. 


protected : 
WorldSingleton() ; 
-WorldSingleton() ; 

private : 
static WorldSingleton* instance; 

1/ sering conversion functi..ms. 

string BTS(_bstr_t bstrString); 

BSTR STB( const char * temp); 

int StringToInt(string temp); 

double StringToDouble(string temp); 


CworldSingleton; 

WorldSingleton* WorldSingleton: :_instance O' 

worldSingleton* WorldSingleton: : Instance () 
( 


if ( instance == 0) 

( 


instance new WorldSingleton; 

return instance; 

WorldSingleton::WorldSingleton() 
( 

/1 Construct:or: 

WorldSingleton::-WorldSingleton( ) 
{ 

/1 Destructor! 
} 

I'·' Sering conversion funC'riQns '.'/ 

string WorldSingleton :: BTS(_bstr_t bstrString) 
( II LonveIt a BST~ t: a string 

return (LPCTSTR)bstrString; 

BSTR WorldSingleton: :STB(const char * temp) 

( I I Convert a string to a BSTR 


http:functi..ms
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_bstr_t bal = temp ; 
return bSl . copy() ; 

int WorldSingleton ::StringToInt(string temp ) 
{ 

int n ; 
stringstream saBuffer; 
ssBuffer « temp; 
ssBuffer » n; 
return n; 

double WorldSingleton:: StringToDouble(string temp) 
{ 

double n; 
stringstream asBuffer ; 
ssBuffer « temp; 
ssBuffer » n ; 
return n; 

bool WorldSingleton::LoadWIDFile(atring filename) 
{ 

' I ViU ':'able ueclaLat luns . 

MSXML2 : : I XMLDOMNodePtr xNode , xLocalNode, xTemp; 

MSXML2 :: I XMLDOMNodeListPtr NodeList , EntityList; 

MSXML2::IXMLDOMDocumentPtr xmlDoc; 

string sData; 

LocalEntity * tempLocalEntity; 

_bstr_t bstrTemp ; 


I I Create the XML documen and load .t: from file. 

xmlDoc.CreateInstance("MSXML2.DOMDocument.4.0"); 

xmlDoc->async false ; 

bool bLoadXML = xmlDoc->load(filename . c_str(»; 


1/ dke - re the document loaded . 

if (! bLoadXML ) 

{ 


Debug( "XML WID file failed to load ." ); 
recum false ; 

II Load 'wor l d. name attribute. 
bst r Temp = xmlDoc->documentElement->attributes->getNamedItem 

(STB ("name") ) - >nodeValue; 
sWorldName = BTS(bstrTemp); 

II Loop through world's dat3 ~odes. 


NodeList = xmlDoc - >documentElement->childNodes; 

long INodeCount; 

NodeList->get_length(&lNodeCount) ; 

for (int i = 0; i < INodeCount; i++) 

{ 


II Get next Chlld node 
NodeList ->get item( i, &xNode); 
sData = BTS(xNode- >GetnodeName(» ; 

if (sData == "locals") 
{ 

EntityList = xNode->childNodes; 
long lEntityCount; 
EntityList->get length (&lEntityCount ) ; 
for ( int j = O;-j < lEntityCount; j++) 
{ 

I I Get r x _uid nc,j . 
EntityList->get_item(j, &xLocalNode ) ; 

II POln tre emp pointe to a np scruct . 
tempLocalEntity = new LocalEnt i ty ; 
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// Load al of the valu_s from file into the new structure. 
tempLocalEntity->name = BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem (STB ("name")) - >nodeValue ); 
tempLocalEntity->x = StringToInt( BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB(Ux"))->nodeValue) ); 
tempLocalEntity->y = StringToInt( BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB("y"))->nodeValue) ); 
tempLocalEntity->z = StringToInt( BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB("z"))->nodeValue) ); 
tempLocalEntity->roll = StringToDouble( BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB("roll"))->nodeValue) ); 
tempLocalEntity->pitch = StringToDouble( BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB("pitch"))->nodeValue) ); 
tempLocalEntity->yaw = StringToDouble( BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB("yaw"))->nodeValue) ); 
tempLocalEntity->eid = StringToInt( BTS( (_bstr_t)xLocalNode - >attributes 

->getNamedItem(STB("eID")) ->nodeValue ) ); 
tempLocalEntity->elib = BTS( (_bstr_t)xLocalNode->attributes 

->getNamedItem(STB("elib"))->nodeValue ); 

// Load entity information inca ml'=mory . 
if ( LoadEntityData(tempLocalEntity) == false 
{ 

return false ; 

1/ Save the ne~ struccure to che lisc. 
lstLocalEntities.push_back(tempLocalEntity) ; 

II CleaL the ~emp pOlnter 
tempLocalEntity = 0; 

Debug ( uFound locals node!" ); 

} 

else if (sData == "bitmap") 

{ 


II Load b 1 tmap data from tile 

bs trTemp = xNode->attributes->getNamedItem(STB("filename")) - >nodeValue; 

sBitmapFilename ~ BTS(bstrTemp); 


else if (sData == "user") 

{ 


II Load user dat f_~m fIle int rh User st~u~tuxe . 
TheUser.x = StringTolnt( BTS( ( bstr t)xNode->attributes 

->getNamedltem(STB("x U)) ->nodeValue ) ); 
TheUser.y = StringTolnt( BTS( (_bstr_t)xNode->attributes 

->getNamedItem(STB("yU))->nodeValue) ); 
TheUser.z = StringTolnt( BTS( (_bstr_t)xNode->attributes 

->getNamedItem(STB(UzU))->nodeValue) ); 
TheUser.roll = StringToDouble( BTS( (_bstr_t)xNode->attributes 

->getNamedItem(STB(Uroll"))->nodeValue) ); 
TheUser.pitch = StringToDouble( BTS( (_bstr_t)xNode->attributes 

->getNamedItem(STB("pitch"))->nodeValue) ); 
TheUser.yaw = StringToDouble( BTS( (_bstr_t)xNode->attributes 

->getNamedltem(STB(Uyaw"))->nodeValue ) ); 
} 
else 
{ 

Debug ( "An invalid node has been found while loading the WID file." ); 
return false ; 

Debug ( "The world file has been loaded successfully." ); 

II Lo d the bitmap to memory 

HeightMap = LoadBitmap« char *)sBitmapFilename.c_str()); 


Debug ( "The height map has been loaded successfully." ); 



Section 3 - Detailed Design Document 127 

ret:urn 	true ; 

bool WorldSingleton::LoadEntityData(LocalEntity * LocalEntity) 
( 	 / f Fill in mid, mlil:. Ll immobile, height. wi.:lth. depth. 

/1 Variable decl rat~vno. 
MSXML2::IXMLDOMNodePtr xNode, xSubNode; 
MSXML2::IXMLDOMNodeListPtr EntityList, SubList; 
MSXML2::I XMLDOMDocumentPtr xmlDoc; 
string sData; 
l.nt nID; 
bool bFound; 

/' Cl-eate the .{loIL> iorument: and load _t from tile 

xmlDoc.Createlnstance ( "MSXML2.DOMDocument .4 . 0") ; 

xmlDoc->async false ; 

bool bLoadXML = xmlDoc->load(LocaIEntity->elib.c_str(»; 


1/ Make sur the document loaded. 

if (!bLoadXML ) 

( 


Debug ( " XML ELB file failed to load . " ); 

ret:urn false ; 


/ I Loop tllrough the <ent l.t '(> ob) ect s 

EntityList = xmIDoc->documentElement->childNodes; 

long lEntityCount; 

EntityList ->get length (&IEntityCount) ; 

for (int i = O;-i < IEntityCount; i++) 

( 


II Get next ChlJd node . 

EntityList->get item(i. &xNode) ; 

nID = StringToI~t( BTS( (_bstr_t)xNode->attributes 


->getNamedltem(STB("ID"»->nodeValue) ); 
if (nID == LocaIEntity->eid) 
( 

II Luad cutitl ~tc trom tl1e into the 5 rue UI~. 


SubList = xNode - >childNodes; 

long ISubCount; 

SubList ->get length (&ISubCount) ; 

for (int j = 0; j < lSubCount ; j++) 

( 


II Ge next hild nod~ 
SubList->get_item(j, &xSubNode); 
sData = BTS(xSubNode - >GetnodeName(»; 

~f (sData == "mlib") 
{ 

LocaIEntity->mlib 
} 
else if (sData == "mID") 
{ 

LocaIEntity->mid = StringTolnt( _ 
BTS( (_bstr_t)xSubNode ->text ) ); 

else iE (sData == "xfile") 
{ 

LocaIEntity->xfile = BTS( (_bstr_t)xSubNode ->text ); 
LocaIEntity->xmesh.LoadXFile« char *) (LocalEntity 

->xfile).c_str(»; II Load meoh 

else if (sData == "immobile") 
( 

int n = StringTolnt(BTS«_bstr_t )xSubNode ->text» ; 
if (n 1 ) 
{ 

LocaIEntity->immobile true ; 
} 
else 
{ 
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LocalEntity- >immobile false ; 

} 
else if lsData == "size" ) 
{ 

LocaIEntit y - >height = StringToDoublel 8TSI l_bstr_t)xSubNode ->attributes 
- >getNamedltemIST81"height"»- >nodeValue) ); 

LocalEntit y - >width = StringToDoublel 8TS ( (_bstr_t)xSubNode- >attributes 
- >getNamedItem (ST8 I "width") ) - >nodeValue ) ); 

LocalEntity- >depth = StringToDouble ( 8TS ( (_bstr_t)xSubNode- >attributes 
- >getNamedltem (ST8("depth " »->nodeValue) ); 


} 

else 

{ 


Debug ( ".JUl invalid node has been fou nd while 
loading an EL8 file. " ) ; 

return 	false ; 

/1 Load rna erlal l.nformation l..Oto memorl. 
if l LoadMateriaIData(LocalEntity) == false 
{ 

return 	false ; 

1/ We fuund the entity ... 
b Found 	 = true ; 
break ; 

if lbFound false ) { return false ; } 

return 	true ; 

bool WorldS ingleton :: LoadMateriaIData (LocalEntity * LocalEntity ) 
{ 	 I Fl.~l l.n md and f.l-tl n. 

II Varl.able eclaratlons. 
MSXML2 : : I XMLDOMNodePtr xNode; 
MSXML2::IXMLDOMNodeListPtr MaterialList ; 
MSXML2: : I XMLDOMDocumentPtr xmlDoc ; 
string sData; 
int nID ; 
bool bFound; 

/1 Create the XML document and load l.t from file. 

xmIDoc.Createlnstance("MSXML2.DOMDocument.4.0") ; 

xmlDoc->async false ; 

bool bLoadXML = xmIDoc->load(LocaIEntity->mlib .c_strl»; 


1/ Make ~re t e document load d . 

if ( !bLOa dXML) 

{ 


Debug ( "XML ML8 file failed t o load." ); 
return talae ; 

// LOOP through the ~entlty~ objeccs . 

MaterialList = xmlDoc ->documentElement ->childNodes; 

long IMatCount; 

Mater ialList ->get_length(&lMatCount) ; 

for (int i = 0; i < IMatCount; i++ ) 

( 


, I '.." next c il-1 odO' 

Materi alLi st ->get item (i, &KNode ); 

nID = StringTolnt( 8TS ( (_bstr_t) xNode ->a t tributes 


->getNamedltem (ST8 ( "ID " » ->n odeValue ) ); 

if (nID 	== Loc alEntity->mid) 
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LocalEntity->rnass = StringToDouble( BTS( (_bstr_t)xNode_ 
->attributes- >getNamedItem (STB ( nmassn ))->nodeValue) ) ; 

LocalEntity->friction = StringToDouble ( BTS( (_bstr_t)xNode_ 
->attributes- >getNamedItem(STB(nfrictionn)) ->nodeValue ); 

bFound = true ; 
break ; 

if (bFound false ) { return false ; } 

return true ; 

BYTE* WorldSingleton : :LoadBitmap( char * filename) 
I This functlun sed oft ot code by Er~c Carr. 

( 
BITMAPINFOHEADER infoheader; 

BYTE *bitmapData; 

BYTE *bitmapDone ; 

FILE *bitmapFile ; 

BYTE red, blue, green; 

int padding; 


bitrnapFile fopen(filename, nrb n); 

fseek(bitmapFile, sizeof (BITMAPFILEHEAOER), SEEK SET); 

fre ad(&infoheader, B~zeof (BITMAPINFOHEADER), 1, bitmapFile ); 


II Save inioneader t':vlid'"h to "truc:ture. 

ByteRowWidth = infoheader.biWidth; 


II Get the padding at he od t he bitmap 

pa dding = 4 - « infoheader.biWidth * 3) % 4); 

if (padding == 4) 

( 


padding = 0; 


bitmapData new BYTE [infoheader.biWidth * infoheader.biHeightl; 

bitmapDone new BYTE[infoheader.biWidth * infoheader.biHeightl; 


II Copy the b~trnap data into bitmapDat 

Eor ( in y = 0; y < infoheader.biHeight ; ++y) 

( 


for ( int x = 0; x < infoheader.biWidth; ++x) 

( 


fread(&blue, sizeof (BYTE) , 1 , bitmapFi1e); 

fread(&green, sizeof (BYTE) , 1, bitmapFi1e) ; 

fread(&red, Bizeof (BYTE) , 1, bitmapFi1e) ; 


bitmapData[y*infoheader . biWidth + xl red; I I ',;hi p 255, blac k o 

II SkiF past he adding 4n the file. 

fseek(bitmapF ile , padding, SEEK_CUR) ; 


II Copy the b~tmap data from bitmapData into bitmapDone. righ - side up. 

lnt height Index = 0; 

for ( y = infoheader.biHeight - 1; Y >= 0; - -y) 

( 


for ( int x = 0; x < infoheader.biWidth; ++x) 

{ 


bitmapDone[heightIndex*infoheader . biWidth + xl 

bitmapData[y*infoheader.biWidth + xl; 


++heightIndex; 

delete bitmapData; 
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fclose (bitmapFile ) ; 

return bitmapDone; 

/'" Output and Ma1n DunC~1ons ••• j 

void PrintWorldStructureToScreen(WorldSingleton * World) 
( 

cout « "World File: " « World->sWorldName « endl « endl; 

cout « "Bitmap Data:" « endl; 

cout« Filename:"« World->sBitmapFilename « endl « endl; 


cout « II User Data: II « endl; 

cout « X: " « World->TheUser. x « endl; 

cout « Y: « World- >TheUser.y « endl ;
" 
cout « Z: « World- >TheUser.z « endl;" 
cout « Roll: « World->TheUser.roll « endl; 
cout « pitch: « World->TheUser.pitch « endl; 
cout « Yaw: « World->TheUser.yaw « endl « endl; 

" 

cout « "Local Entity Data:" « endl; 

int count = 1; 

for (list<LocalEntity *> : :iterator i = World->lstLocalEntities.begin(); i 


!= World -> lstLocalEntities.end(); i++) 

cout « Entity " « count « " : I' « endl; 
cout « (Primary)" « endl ; 
cout « Name: «(*i ) - >name « endl; 
cout « X: « (*i)->x « endl; 
cout « Y: « (*i)- >y « endl; 
cout « Z: « (*i)- >z « endl; 
cout « Roll: «(*i)->roll« endl; 
cout « pitch: «(*i)->pitch« endl; 
cout « Yaw: «(*i)- >yaw « endl; 
cout « eID: «(*i)- >eid« endl; 
cout « elib: «(*i)->elib « endl; 
cout « (Entity)" « endl; 
cout « mlib: «(*i)->mlib « endl; 
cout « mID : «(*i)- >mid« endl; 
cout « xfile: " « (*i)->xfile « endl; 
1f «*i) - >immobile) 
{ 

tI Itcout « imm. : « IItnte ll « endl; 
} 

else 

{ 


cout « " imm. : " « "false ll « endl; 
} 
cout « height:" « (*i)->height « endl; 
cout « width :n « (*i)->width « endl; 
cout « depth :" « (*i)->depth « endl ; 
cout « (Material)" « endl ; 
cout « mass :"« (*i) - >mass « endl; 
cout « fric .. " « (*i)->friction « endl; 
count++; 

cout « endl; 

cout « "Bitmap (first row only):" « endl; 

for (int j = 0; j < 20; j++) 

( 


for ( in k = 0; k < 25; k++) 
{ 

cout « (int )World- >HeightMap[j*25 + kJ « " ". 

cout « endl; 

cout « endl; 

cout « "End of World File . " « endl; 
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inc main( int argc, char* argyl]) 

WorldSingleton * World = WorldSingleton::lnstance(); 

II The [0110,",'in9 'Co' functions are for purpoees of handling COM. 

COlnitialize(NULL) ; 

( II Extra braces t<r scope only 


heel bTest = Wer ld- >LoadwIDFile("a . wid"); 

if (!bTest) 

{ 


cerr « "Loading this . wid file failed." « endl; 
return 0; 

} 

CoUninitialize() ; 


PrintWorldStructureToScreen(World) ; 

return 0; 
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Appendix A Test Driver for Module #6 (Data Loading) 
A.2 .wid Test File 

a.wid 
<?xml version="l.O" encoding="UTF- B"?> 
<world name=" Asga rd"> 

<locals> 
<entity name="large_box" x="245" y="276" z="O" roll="O" pitch="O" 
yaw="O" eID="3" elib= "sample_entity_xml.elb"/> 
<entity name="large_box" x ="255" y="271" z="O" roll="O" pitch="O" 
yaw="O" eID="3" elib="sample_entity_xml.elb"/> 
<entity name="crate" x="lBO " y="475" z="25" r oll="30.5" 
pitch="90" y aw="45" eID="l" elib="sample_entity_xml.elb"/ > 

</locals> 

<bitmap filename="test.bmp"/> 

<user x ="23" y="367" z="5" roll="45" pitch ="45" yaw="90"/ > 


</world> 
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Appendix A Test Driver for Module #6 (Data Loading) 
A.3 .elb Test File 

sample entity xmI.elb 
<?xml version="l .O" encoding="UTF-8"?> 
<entitylist maxID~" 3"> 

<entity ID="l" name="crate"> 

<mlib>sample_material_xml.mlb</mlib> 

<mID>3</mID> 

<xf ile >box.x</xfile> 

<immobile>O</immobile > 

<size height="256.00" width="384.00" depth="384.00" 

keepr atio="l"/ > 


</entity> 
<entity ID="2" name="bush"> 


<mlib>sample_material_xml.mlb</mlib> 

<mID> 2< /mID> 

<xfile>sphere .x</xfile> 

<immobile>l </immobile> 

<size height="330.0 0 " width="330.00" depth="330.00" 

keepratio="l"/ > 


</entity> 
<entity ID="3" name="large_box"> 


<ml ib>sample_material_xml.mlb</mlib> 

<mID>l</mID> 

<xfile>testbox.x</xfile> 

<immobile>l</immobile> 

<size height= "12 8.00" width="252.QO" depth="252.00" 

keepratio="l"/ > 


</entity> 
</entitylist> 

http:depth="252.00
http:width="252.QO
http:depth="330.00
http:width="330.00
http:height="330.00
http:depth="384.00
http:width="384.00
http:height="256.00
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Appendix A Test Driver for Module #6 (Data Loading) 
A.4 .mlb Test File 

sample material xmI.mlb 
<?xml version="l.O" encoding::."UTF-8"? > 
<materiallist maxID="3" > 

<material ID="1" name="copper" mass="6 . 3" friction=12.1"/ > 
<material ID="2" name="bronze" mass=12.2" friction="1.6"/ > 
<combo ID="3" name="brass" mass="4.36" friction=12.75" > 

<component ID="l" percent="30"/ > 
<component ID="2" percent=170"/> 

</combo> 
</materiallist > 

http:friction=12.75
http:mass="4.36
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Appendix A Test Driver for Module #6 (Data Loading) 
A.5 Expected Driver Output 

Run WorldDriver.exe. Expected Output: 

World File: Asgard 

Bitmap Data: 
Filename: test.bmp 

User Data: 
X: 23 
Y: 367 
Z: 5 

Roll : 45 

Pitch : 45 

Ya w: 90 

Local Entity Data: 
Entity 1: 

(Primary) 
Name: large_box 
X: 245 
Y: 276 
Z: 0 

Roll: 0 

Pitch: 0 

Yaw: 0 

eID: 3 

elib: sample_entity_xml.elb 


(Entit y ) 
mlib: sample_material_xml . mlb 
mID: 1 
xfile: testbox . x 
imm.: true 
height:128 
width :252 
depth :252 

(Material) 
mass :6.3 
fric. : 2.1 

Entity 	2: 

(Primar y) 

Name: large_box 

X: 255 
Y: 271 
Z: 0 

Roll : 0 

Pitch: 0 

Yaw: 0 

eID: 3 

elib: sample entlty_xml.elb 


(Entity ) 

mlib: sample_material_xml.mlb 

mID: 1 

xfile: testbox.x 

imm . : true 

height:128 

wi dth :252 

depth :252 


(Material) 
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mass : 6.3 

fric. : 2 .1 


Entity 3: 

(Primary) 

Name: crate 

X: 180 
Y: 475 
Z: 25 

Roll: 30.5 

Pitch: 90 

Yaw: 45 

eID: 1 

elib: sample_entity_xml.elb 


(Entity) 

mlib: sample_material_xml.mlb 

mID: 3 

xfile: b o x. x 

imm.: false 

h eight:256 

width :384 

depth :384 


(Material) 

mass :4.36 

fric. :2.75 


Bitmap (first row only) : 
124 108 90 79 75 70 64 53 43 35 34 39 45 53 57 58 60 57 64 71 81 87 95 102 103 
98 92 83 74 63 53 50 47 43 45 43 39 40 34 28 27 22 22 24 29 31 35 41 4 4 53 
58 64 69 64 56 52 49 53 61 70 70 67 55 49 48 51 53 55 57 61 69 80 82 81 76 
66 56 50 47 45 49 51 52 46 45 38 40 37 42 50 65 68 75 74 63 56 45 42 43 48 
56 64 61 62 55 48 45 45 50 64 72 84 84 76 63 53 49 50 56 69 79 86 78 70 61 
55 47 44 45 41 43 45 52 60 64 65 64 56 59 60 62 65 64 54 53 41 41 39 43 41 
42 41 45 46 45 43 3 8 36 35 39 53 68 82 93 94 93 88 87 89 84 83 79 75 68 61 
58 57 57 59 53 51 47 44 41 38 41 43 41 47 42 43 42 39 36 31 30 30 34 43 48 
58 60 68 70 72 74 77 76 74 66 62 55 54 60 62 66 66 73 71 73 69 71 70 69 73 
74 71 66 62 61 59 61 68 74 83 93 88 79 68 58 51 54 56 60 62 70 64 56 47 35 
31 23 23 28 32 37 44 49 47 45 42 38 33 32 33 42 51 59 64 60 58 52 46 41 41 
46 53 59 71 74 72 70 60 55 44 36 38 31 33 33 34 38 41 48 47 50 55 57 59 59 
64 70 80 86 88 81 77 67 59 60 58 59 62 66 74 80 89 91 94 88 77 67 52 49 53 
62 70 78 73 71 64 54 56 56 59 59 57 54 48 43 45 51 60 70 79 85 88 89 86 86 
87 85 87 85 79 68 57 43 36 29 27 34 39 53 56 64 65 63 61 55 51 48 40 40 42 
46 57 66 70 80 77 77 76 71 74 76 76 77 80 73 68 63 59 58 63 67 64 62 57 51 
52 56 58 59 58 53 56 53 54 58 53 50 43 38 29 28 30 36 47 58 70 74 75 67 65 
61 67 71 80 76 70 65 58 58 61 58 59 56 61 56 59 60 54 54 49 51 51 56 62 65 
64 64 63 66 71 85 93 103 107 100 84 69 60 59 65 73 78 78 70 62 58 57 59 59 57 
49 45 38 34 36 42 46 54 56 51 49 42 44 43 46 48 53 51 48 42 38 35 33 34 39 

End of World File . 
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Section 4 

Material Editor Code and Screenshots 
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Material Editor Screenshot (1 of 2) 

Using: INone 

File Management 

New File 

Load File 

Materials 

Exit Editor I 
Status: 

Material Editor vl.0 

Name: I 
Mass: 

10: 

Friction: I 

Name: 

Percent: 



Name: Ioxygen 5 

Percert: 130 % 

Delete Com INewCom 
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Material Editor Screenshot (2 of 2) 
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DeleteAe 
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Delete Mat 
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14 

10.01507 
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Status: ~ 



Section 4 - Material Editor 141 

·- 
<'11 ErmMain . vb 

, DeBe. Th~s ~s the primary and only file for the Material Editor . 

• First created on: December 5th, 2004 
I Last modi Eication. r~al'ch 2nd, 2005 

, Copyright 	 (ci Jason M. Black (donblas donblas.org) 

, Revis~on HlstOry: 

12-05 04' Interface d~slgned. <'11_ crea~ion and deletion lmplemented . 
, 12 20 04: XML loads from Ei1:. Into all fotID components. Ccmbl.natloon 

materIals have properties calculated and displayed correctly . 
Menus and buttons added . Interface deslgn finallzed. 

, 12 2~- 04: 	 All materlal manlpulation commands are flnlshed and tested. Error 
prevention is also done, Materials may be added, updated , and 
removed. 

I 12 22 04: All component man~pulation commands are finished and tested 
This marks the completion of the firs build of his program: 

, 01 - 21 05; New files are now loaded into memory . Fixed a bunch of fields' 
read-only attributes so everything 1S more loglcal. 

• 01 -2 2 - 05: 	Added RecalcMaxID into th" program 0 keep MaxID from gro'~ iug 
• 03 - 02 05 1 	 Adjusted read/wr~te paths and recommented the code . 

Imports System 
Imports System.IO 
Imports MSXML2 

Public Class frmMain 
Inherits System. Windows . Forms . Form 
Dim stFilePathAndName As StrLng 
Dim stFileNameOnly As string 
Dim xDoc As New DOMDocument 'Thp XML L1brary . 
Dim Nodes As I XMLDOMNodeList 'The nodes 1n the library. 
Dim NewMatType As Integer '0 lS no ne'.... obJect, 1 i s s andard, _ is c omb.::! . 
Dlm Ne wComType As Boolean . FALSE is no new component , TRUE 18 a ne'N component. 

11 ~e in thlos "Reglon ~as cr_ do by IS NET S the graphIcal form was assembled. 
# Region " Windows Form De s igne r g ene rated cod e n 

Auto gene1'ated code le"'vV",1j fo clarity . 
#End Region 

Private s~ LoadXMLFile (ByVal sender As System.Object, ByVal e As Sy s t e m. EventArgs ) 
Handles btnLoadFile. Click, Menultem4 . Click 

Dim openFileDialogl As New OpenFileDialog 

Dim stFileName As String 


o pe nF i leDialogl . lni t ialDirectory = ">eml \ " 

op e nFileD i alogl.Tit le = "Open Material Libr ary " 

op e nF'ileDialog1.Fil t er = "Mat erial Libr ary (" . mlb ) I " . mlb" 

o pe nFileDialog1. FilterIndex = 1 

op e nF i leDialog1.Res t oreDi rec tory = True 


If open FileDialog1 . ShowDialog() = DialogResult . OK Then 

, ExtraCt file st LOgS f~om the dIalog . 

s t Fi lePathAndName = openFileDialog1.FileName 

Dim MyF'ile As Filelnfo ~ New Filelnfo(stFilePathAndName) 

stFileNameOnly = MyFile . Name • Glob 1 data . 

txtFile.Text = MyFile.Name D~splay La Sc~een , 


, Trus loads th XML into xDoc. 

xDoc. load (stFilePathAndName ) 


, Th.s loads Node data inC0 ~odes 


Nodes = xDoc.documentEl ement . ch ildNodes 


'Clear out any Id ata . 

http:System.IO
http:donblas.org
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ClearAll () 

, Loop ~rough and display materials. 

Re f r e ahMaterialLiatBox () 

'Enabl 'Delete Lwt:aL' an 'List Invalid'. 

DiaableObjectaBefor eLoad() 

EnableObjectaAfterLoad() 


, Reset maxID to its proper value. 

RecalcMaxID () 


'Se the status bar 
StatusBarl.Text = "Status: Material library" + stFileNameOnly + _ 

" has been loaded." 
End If 

End Sub 

Private Sub NewXMLFile( ByVal sender As System.Object, 8yVal e As System. EventArgs) 
Handles btnNewFile.Click, MenuItem2 . Click 

Dim saveFileDialogl As New SaveFileDialog 

saveFileDialogl . InitialDirectory = "xml \ " 

saveFileDialogl.Filter = "Material Library (* . mlb) I* . mlb" 

saveFileDialogl.FilterIndex = 1 

saveFileDialogl.RestoreDirectory = True 


If saveFileDialogl.ShowDialog() = DialogResult.OK Then 

, Set up streams for writing. 

Dim filename As String = saveFileDialogl.FileName 

Dim myFileStream As New System. IO. FileStream (filename, 


System. IO.File Mode.OpenOrCreate, System. IO.FileAc ceas . Write, 
Syatem.IO.FileShare.None) 

Dim XMLWriter AS New System . IO . StreamWriter (myFileStream) 

, ~Irite X1·1L data to file. 

XMLWriter.WriteLine( " <?xml version=""l.O"" encoding=""UTF-8""?>") 

XMLWriter.WriteLine("<materiallist maxID=""O"">") 

XMLWriter.WriteLine("< / materiallist> " } 


, C10se the st pam9. 

XMLWriter.Close(} 

myFileStream.Close( ) 


, Load this new, empty f~le into the program 

atF i lePathAndName = aaveFileDialogl.FileName 

Dim MyFile As FileInfo = New Filelnfo(stFilePathAndName} 

atFileNameOnly = MyFile.Name 'G~obal data. 

txtFile.Text = MyFile.Name ' Display to Scre~n . 


Th~a loads the ~1L ~nto xDoc. 

xDoc.load(stFilePathAndName) 


, This ~oads None data into Nodes. 

Nodes = xDoc.documentElement . childNodes 


'Clear all fields. 
ClearAll () 

, Lorp through and display mater~als. 


RefreshMaterialLi stBox (} 

, Enable 'D let~ Library' and 'List: Invalid'. 

DisableObjects BeforeLoad() 

EnableObjectsAfterLoad() 


, Set the status bar. 
StatusBarl.Text = "Status : New material library" + stFileNameOnly + _ 

" has been created .. " 
End If 

End Sub 

Private Sub ClearAll(} 

http:DialogResult.OK


Section 4 - Material Editor 143 

, Clear all fields. 

t x tName . Clear ( ) 

t x tMass.Clear() 

t x tID.Clear() 

t x tFriction.Clear() 

txtComName.Cl e r() 

txtComPercent.Clear() 

IstMaterial.Items.Clear() 

IstComponents.Items . Clear() 


End Sub 

Private Sub DisableObjectsBeforeLoad() 

btnDeleteFile . Enabled = False 

MenuItem5.Enabled False 


btnNewMat.Enabled False 

btnSaveMat.Enabled = False 

btnDeleteMat.Enabled = False 

MenuItem7.Enabled False 

MenuItem8.Enabled False 

MenuItem9.Enabled False 


btnNewCom.Enabled False 

btnSaveCom.Enabled = False 

btnDelCom.Enabled = False 

MenuItemll.Enabled False 

MenuItem12.Enabled False 

MenuItem13.Enabled False 


txtName.ReadOnly True 

txtMass . ReadOnly True 

txtID . ReadOnly = True 

txtFriction.ReadOnly = True 

t x tComName.ReadOnly = True 

txtComPercent . ReadOnly : True 


btnListInvalid.Enabled False 

NewMatType o 

Ne wComType False 


End Sub 


Private Sub EnableObjectsAfterLoad () 

btnDeleteFile.Enabled = True 

MenuItem5.Enabled True 


btnNewMat .Enabled True 

MenuItem7.Enabled 'rrue 


btn ListInvalid.Enabled True 

End Sub 


Private Sub DeleteXMLFile( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnDeleteFile.Click, MenuItem5. Click 

If (stFilePathAndName <> 1111) Then 
IE (MsgBox( "Delete " + stFileNameOnly + "?", MsgBoxStyle.OKCancel, "Delete 

Confirmation") = MsgBoxResult . OK) Then 
, Delete he tile and clear che appropr1a~e tield . 
Kill (stF ilePathAndName) 
txtFile.Text = "" 

, S~t he ota uS bar 
StatusBarl . Text = "Status: Material library II + stFileNameOnly + _ 

" has been successfully deleted." 

, Clear the editor and disable iul commands that can ' t: be used . 

ClearAII () 

DisableObjectsBeforeLoad() 


End If 

End If 


End Sub 
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Private sub OnMaterialSelect (ByVal sender As System.Object. ByVal e As 
System. Ev entArgs) Handles lstMate rial . SelectedInd e xChanged 

• Search through the Y.ML and fill IstMat rial. Format : "String 10", 
Dim xNode. x ComNode As I XMLDOMNode 
Dim idString As String 
Di m mResult As MsgBoxResult 

, Do not do anything 1.n ch1.s subrout1.ne if Lhe materials are being deselected by 
New.·later ial () 

If « NewComType = True » Then 
If (lstComponents.Selectedlndices.Count() = 1) Then 

mResult = MsgBox("Discard new material?", Ms gBoxStyle . YesNo, 
"Discard new material?") 

I f (mResult = MsgBoxResult . Yes ) Then 
• Continue. 

El se 

ClearComponentListSelections( ) 

Exit Sub 


End If 

Else 


Exit Sub 

End If 


End If 


NewComType = 0 ' Reset this global to 'existing matet·1.al' . 

, Do not do anything in this subroutine if the mater1.aIs are being deselected by 
NewMaterial ( ) 

If « NewMatType <> 0» Then 
If (lst Material . Sele ctedlndices . Count() = 1) Then 

mResult = MsgBox("Discard new material? " , MsgBoxStyle . YesNo , 
"Discard new material ? ") 

If (mResult = MsgBoxResult.Yes) Then 
, Cu nLinut! . 

Else 

ClearMaterialListSelections() 

Exit Sub 


End If 

El se 


Exi t Sub 

End If 


End If 


NewMatType = 0 ' Reset this global to ·ex1.sting maLerial '. 

idString = ParseIDFromString(lstMaterial.Selectedltem(» 

t x tID.ReadOnly = True 
For Each xNode In Nodes 

If (xNode . attributes.getNamedltem("ID") .nodeValue() idString) Then 
If (xNode.nodeName . Sta rtsWith("material"» Then 

Tf che n':lde 1.9 d dt ·,udard materia.!. 
t xtName.ReadOnly ~ False 
txtName . Text : xNode . attributes.getNamedltem("name") . nodeValue() 
txtMass.Text : CDbl (xNode.attributes . getNamedltem( 

"mass " ) .nodeValue(» .ToString("F") 
txtID.Text = xNode.attributes.getNamedltem("ID") .nodeValue() 
txtFriction.Text = CDbl (xNode . attributes.getNamedltem( 

"friction") .nodeValue(» . ToString("F") 
txtFriction.ReadOnly = False 
txtMas s.ReadOnly = False 
txtComName.Clear() 
txtComPercent.Clear() 
lstComponents.ltems.Clear() 
t x tComName . ReadOnly = True 
txtComPercent.ReadOnly = True 
IstComponents.Enabled = False 

• Adjust component buttons. 

btnNewCom.Enabled = False 


http:matet�1.al
http:subrout1.ne
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btnSaveCom.Enabled ; False 

b tnDelCom.Enabled ; PaIse 

Menultem11.Enabled Fal se 

Menultem12.Enabled ; False 

Me nultem13.Enabled ; False 


Elself (xNode . nodeName . StartsWith("combo")) Then 
If the node is a combination mater~al 

txtName.ReadOnl y ; False 
txtName.Text ; XNode .attributes.getNamedItem("name") .nodeValue() 
txtMass.Text ; CDbl (CalcComMass( xNode)) .ToString("F") 
txtID.Text ; xNode.attributes.ge t Namedltem("ID") .nodeValue() 
txtFriction.Text ; CDbl (CalcComFriction(xNode)) .ToString("F") 
t x tFriction.ReadOnly ; True 
t x tMass.ReadOnly ; True 
t x tComNa me. Clear() 
txtComPercent.Clear() 
IstComponents.ltems.Clear() 
txtComName.ReadOnly ; True 
txtComPercent.ReadOnl y ; True 
IstComponents.Enabled ~ True 

, AdJust ~omponen Out-ons. 

btnNewCom.Enabled ; True 

btnSaveCom.Enabled = False 

btnDelCom.Enabled ; False 

Menultem11.Enabled True 

MenuItem12.Enabled False 

Menultem13.Enabled False 


, Add components to the list 
Dim ComNodes As I XMLDOMNodeList 
Dim newComMaterial AS String 
ComNodes ; xNode.childNodes 
For Each x ComNode La ComNodes 

If. (xComNode.nodeName.StartsWith("component")) Then 
newComMaterial ; GetMaterialNameFromID( 

xComNode.attributes.getNamedltem("ID") .nodeValue()) + 
+ xComNode. attributes .getNamedItem ("ID") .nodeValue () 

IstComponents. Items.Add (newComMaterial) 
End If 

Next 
End If 

End If 

Next xNode 


, Enable buttons . 

btnNewMat.Enabled ; True 

btnSav eMat.Enabled = True 

btnDeleteMat.Enabled = True 

MenuItem7.Enabled True 

Me nuItem8.Enabled True 

Me nuItem9.Enabled True 


End Sub 

private Sub OnComponentSelect( ByVal sender As System.Object, ByVal e As 
System . Ev entArgs) Handles IstComponents . SelectedIndexChanged 

, Update the text fields '....hen a component obJect is selected. 
Dim ComNodes As I XMLDOMNodeList 
D~m xNode, xComNode As IXMLDOMNode 
Dim nString, idComString, nComString, cPercent As String 
Dim bExit As Boolean 
Dim mResult As Ms gBoxResult 

, Do not do anythLng Ln th~s subroutine ~f the materials are be~ng deselected by 
NewComponent() . 
If ((NewComType = True )) Then 

If (lstComponents.SelectedIndices.Count() = 1) Then 
mResult ; MsgBox("Discard new material?", MsgBoxStyle.YesNo, 

"Discard new material?") 
If (mResult = Ms gBoxRe sult.Yes) Then 

, Continue. 

http:xNode.attributes.ge


146 Section 4 - Material Editor 

Else 

ClearComponentListSelections() 

Exit Sub 


End If 

Else 


Exit Sub 

End If 


End If 


NewComType = 0 • Rese this global to 'existing material'. 

Clear the te..t tJ.elds 

txtCOmName.Clear() 

txtComPercent.Clear() 

txtCOmName.ReadOnly = True 


• 'l'his string 18 the 10 of the currently selected component. 

idComString = ParseIDFromString(lstComponents.Selectedltem(» 

• T~~s string is the Name of the currently selected component 

nComString = ParseNameFromString(lstComponents.Selectedltem(» + " " 


+ idComString 
• Th;'~ string 1S the matf::l.i.u 3elected in the tup listbox 

nString = ParseNameFromString(lstMaterial . Selec tedltem(» 


, Search through the 1 Bt of noaes in orde!. to fLna the proper ~ to dlsplay. 
For Each xNode In Nodes 

If (xNode.nodeName . StartsWith("combo") And 
(xNode.attribu tes . getNamedltem("name") .nodeValue() nString» Then 

ComNodes = xNode . childNodes 
For Each xComNode In ComNodes 

IE (x ComNode.at tributes.getNamedltem("ID") . nodeValue() idComString ) 
Then 

cPercent = xComNode.attributes .getNamedltem ( 
"percent") . nodeValue ( ) 


bEx it c True 

Exit For 


End If 
Next 


End If 

tf (bExi t = True ) Then 


Exit For 

End If 


Next KNode 


, D~splay the proper text 

txtComName.Tex t = nComString 

txtComPercent . Text = cPercent 

txtComPercent. Rea dOnly = False 


• AdJust component butcons 

btnNewCom.En abled = True 

btnSaveCom.Enabled = True 

btnDelCom.Enabled = True 

Menultemll.Enabled True 

Menultem12.Enabled True 

Me nu ltem13.Enabled True 


End Sub 

Prlvate Funct10n CalcComMass( ByVal KNode As IXMLDOMNode) As Double 
, Recursively determine a combo material's mass 
Dim ChildNod es As IXMLDOMNodeList 
Dim xChildNode As I XMLDOMNode 
Dim NodeID, Percent As Integer 
If (xNode.hasChildNode s(» Then 

ChildNodes = xNode.childNodes 
For Each x ChildNode In ChildNodes 

Percent = xChildNode . attributes. getNamedltem ("percent") . nodeValue () 
xChildNode = GetNodeFromID(xChildNode.attributes.getNamedltem( 

"ID " ) . n odeValue(» 
CalcComMa ss += CalcComMass(xChildNode) * (Percent / 100) 

Next 

http:xComNode.at
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Return CalcComMass 
Else 

If (xNode.nodeName() = "material") Then 
Return xNode . attributes . getNamedltem("mass") .nodeValue() 

Else 
Return ° 

End If 
End If 

End f'unct~on 

Private f'unction CalcComFriction( 8yVal xNode As IXMLDOMNode) As Double 
Recurs~velv uel:erm~ne a C0mbO mater~al'9 fIlctlon . 


Dim ChildNodes As IXMLDOMNodeList 

Dim xChildNode As I XMLDOMNode 

Dim NodeID, Percent As Integer 

If (xNode.hasChildNodes(» Then 


ChildNodes = xNode.childNodes 
For 	Each xChildNode In ChildNodes 

Percent = xChildNode.attributes.getNamedltem("percent") .nodeValue( ) 
xChildNode = GetNodeFromID(xChildNode.attributes.getNamedltem ( _ 

"ID") .nodeValue(» 
CalcComFriction += CalcComFriction(xChildNode) * (Percent / 100) 

Next 
Return CalcComFriction 

Else 
If (xNode.nodeName() = "material") Then 

Return xNode . attributes.getNamedltem("friction n) .nodeValue() 
Else 

Return 0 
End If 

End If 
End Func ion 

Private Function GetMaterialNameFromID(ByVal id As String ) As String 
Dim xNode As I XMLDOMNode 
For Each xNode In Nodes 

If (xNode.attributes.getNamedltem(nID") .nodeValue() = id) Then 
Return xNode.attributes.getNamedltem("name") .nodeValue() 

End If 
Next 

End Function 

Private Function GetNodeFromID( ByVal id As String ) As IXMLDOMNode 
Dim xNode As IXMLDOMNode 
For Each xNod e In Nodes 

I (xNode.attributes . getNamedltem(nIDn) .nodeValue() id) Then 
Return xNode 

End If 
Next 

End Funct~on 

Private Function ParseNameFromString( ByVal aString As String ) As string 
• The string is l.n he tc::: rmat Name TD 

Dim nLength As Integer 

nLength = aStr ing . lndexOf(" ") 

If (nLength < 0) Then 


ParseNameFromString 
Exit Function 

End 	If 
ParseNameFromString aString.Substring(O, nLength) 

End 	Function 

Private Function ParseIDFromString( ByVal aString As String) As String 
, The string is 1n the format Name TO' 
Dim nLength As Integer 
nLength = (aString . Length() - aString.lndexOf(" "» - 1 
If (nLength < 0) Then 

ParseIDFromString 
Exit Function 

End If 
ParseIDFromString aString. Substring ( (aString.lndexOf(" 0) + 1), nLength) 
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End Function 

Private Sub ExitProgram( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnExit.Click, Menultem6.Click 

Close () 
End Sub 

Private Sub NewMaterial( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnNewMat.Click, Menultem7.Click 

, rs therf> Q libra!" rf jn~ loaded? 
If (IsFileLoaded() = False ) Then 

Exit Sub 

End If 


, Choose the type of material to be created . 

Dim typeResult, nameResult As MsgBoxResult 

typeResult = MsgBox("Standard material (Yes) or Combination material (No)?", 


MsgBoxStyle.YesNoCancel, "Create New Material") 

It (typeResult = MsgBoxResult.Yes) Then 

NewMatType = 1 

ClearForm ( ) 

txtName.ReadOnly = False 

txtFriction.ReadOnly = Fa se 

txtMass .ReadOnly = False 

txtCOmName.ReadOnly = True 

t xtComPercent . ReadOnly = True 


Eiselt (typeResult = MsgBoxResult.No ) Then 

NewMatType = 2 

ClearForm ( ) 

txtName.ReadOnly = False 

txtFriction.ReadOnly = True 

txtMass .ReadOnly = True 

txtComName.ReadOnly = True 

t x tComPercent . ReadOnly = True 


Elselt (typeResult = MsgBoxResult.Cancel) Then 

Exit Sub 


End If 


, Rese maAID to its proper value. 

RecalcMaxID ( ) 


txtID.ReadOnly = False 

txtID . Text = (xDoc .doc umentElement . attributes . getNamedltem ( 


"maxID") .nodeValue () + 1) 

txt Name . Focus ( ) 


, AdJust commands vailable. 

btnNewMat.Enabled = False 

btnSaveMat.Enabled = True 

btnDeleteMat.Enabled = False 

Menultem7.Enabled = False 

Menultem8.Enabled True 

Menultem9 . Enabled False 


, ~et the status bar. 

StatusBarl.Text = "Status ; " 


+ "The editor is ready for the entry of a new material ." 

End Sub 


Private Sub ClearForm() 

ClearMaterialListSelections() 

txtName. Clear () 

txtMass . Clear () 

txt ID . Clear () 

txtFriction.Clear() 

txtComName.Clear() 

txtComPercent.Clear() 

lstComponents.ltems.Clear() 


End Sub 

http:MsgBoxResult.No
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Private Sub ClearMateriaIListSelections() 

For nlndex As Integer = 0 To (lstMaterial.ltems.Count() - 1) 


IstMaterial. SetSelected(nlndex, False ) 

Next nlndex 


End Sub 


Private Sub SaveMaterial(ByVal sender As System.Object, ByVal e As System . EventArgs ) 
Handles btnSaveMat.Click, Menultem8 . Click 

, Is there a library Qf dala loaded? 
If (IsFileLoaded() = False ) Then 

EX1t Sub 

End If 


Dim xNode, newNode As IXMLDOMNode 

Dim newAttr As IXMLDOMAttribute 

Dim mResult As MsgBoxResult 


, Check ata e - 0 means updat.e , 1 'Jr 2 means create new node of a specific type. 
If (NewMatType = 0) Then 'Thie is an ex~sting mater1al 


, copy over o l d val~es. 


For Each xNode In Nodes 

If (txtID.Text() = xNode.attributes.getNamedltem(nID n) .nodeValue() Then 

, Upda o! 'N,.Ulle'. 
n e wAtt r = xDoc.createAttri bute ( "name") 
newAttr . nodeValue = txtName . Text() 
xNode.attributes.setNamedltem(newAttr) 
, Update 'Ma!<s' 
newAttr = xDoc. createAttribute (nmass n) 
newAttr.nodeValue = txtMass . Text( ) 
xNode . attributes . setNamedltem (newAttr ) 

Upddte 'f"r~ct~on' 

newAttr = xDoc. createAttribute (" friction") 
newAttr.nodeValue = txtFriction.Text() 
xNode.attributes. setNamedltem (newAttr) 
• Sa e XML .:lata, 
~oc.save(stFilePathAndName) 

RefreshMaterialListBox () 

SetMateriaIListboxFocus (txtID . Text(» 


, Set the status bar. 

StatusBar l . Text = "Status : Material n + txtName.Text 


+ n updated Buccessfully . n 

Exit: For 


End If 

Next 


EIsel! (Ne wMatType = 1 ) Then 'This is a ne~ Standard Material. 
, Check to see 1£ the ID already exists . 
Dim bIDExists As Boolean 
For Each xNode In Nodes 

If (txtID.Text() = xNode.attributes . getNamedltem(nID") .nodevalue() Then 
mResult = MsgBox("CoPY over old material?n, MsgBoxStyle . YesNo, _ 

nID Already Exists n ) 
If (mResult = MsgBoxResult.Yes) Then 

b IDExists = True 
&xit. For 

Else 

Exit Sub 


End If 

End If 


Next 


, Save data as <material> . 

, Check to see that no fields are null ur f~lled out LOcorrec ly . 
If (Check PropersyntaxStandard() False ) Then 

Exit Sub 
End 1£ 

, Delete old node. 
If (bIDEx ists) Thee 
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DeleteNodeByID(txtID.Text) 
Iffid If 

, Save data in a new node. 

newNode xDo c . c r eateElement (nmaterial n) 

, ill 

newAt tr xDoc.createAttribute(nIDn) 

n e wAttr.nodeValue = txtID.Text() 

n e wNode. attributes.setNamedItem(newAttr) 


Nam.. 

newAt tr = xDoc.createAttribute(nname n) 

newAttr.nodeValue = txtName.Text() 

newNode.attributes.setNamedItem(newAttr) 

, Mass 

n e wAttr = xDoc. createAttribute (nmass n) 

newAttr.nodeValue = t x tMass.Text() 

newNode . attributes.setNamedItem(newAttr) 

, I"riction 

newAttr = xDoc.createAttribute(nfrictionn) 

newAttr.nodeValue = txtFriction.Text() 

newNode . attr ibutes . setNamedItem(newAttr) 

, Add ~n the new lnformat on as a ne·... node . 

xDoc.docume ntElement.appendChild(newNode) 

, Update maxIO 

newAttr = xDoc. createAttribute (nmaxIDn) 

newAttr.nodeValue = (xDoc.documentElement.attributes.getNamedItem( 


"maxID").nodeValue() + 1) 

xDoc . documentElement.attributes.setNamedItem(newAttr) 

, Save xml to file. 

xDoc.save(stFilePathAndName) 


, Reset state variable and tefresh the Macerial List 

NewMatType = 0 

RefreshMateriaIListBox() 

SetMateriaIListboxFocus(txtID.Text(» 


, get the status bar. 

StatusBar1.Tex t = "Status : New standard material" + txtName.Text 


+ " added successfully. " 

EIselE (NewMatType = 2) Tben 'This is a new Combination Mat:erial . 
, Check to see if the 10 already exists. 
Dim bIDExists As Boolean 
Far Each xNode In Nodes 

If (txtID.Text() = xNode.attributes.getNamedItem("IDn) .nodeValue(» Then 
mResult = MsgBox("CoPY over old material?", MsgBoxStyle.YesNo, _ 

"ID Already Exists") 
If (mResult = MsgBoxResult.Yes) Then 


bIDEx ists = True 

Exit: I"or 


Else 

Exit Sub 


End If 

End If 


Nex1: 


, Save data as <combo> 

, Check to see that: no f1elda are null or filled out lncorrectly. 

If (Check ProperSyntaxCombo() = False ) Then 


Exit Sub 

End If 


, Delete old node 

If (bIDExists) Tben 


Delete NodeBy ID( t xtID.Text) 

End If 


, Save data in a new node. 

n ewNode = xDoc. createElement ( " combo" ) 

, 10 
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newAttr = xDoc.createAttribute("ID") 

newAttr.nodeValue = t x tID . Text() 

newNode . attributes . setNamedItem(newAttr) 

, Name 

newAttr = xDoc . createAttribute("name") 

newAttr.nodeValue = txtName.Text() 

newNode . attributes . setNamedItem(newAttr) 

, Add ~n th~ new 1nformdt1on as a new node . 
xDoc.documentElement.appendChild(newNode) 
, Updatt: III<lxTD 
newAtt r = xDoc. createAttribute ("maxID") 
newAttr.nodeValue = (xDoc.documentElement.attributes.getNamedItem( 

"maxID").nodeValue() + 1) 
xDoc.documentElement.attributes.setNamedItem(newAttr) 
, Save xrul to f1le. 
xDoc.save(s t FilePathAndName) 

'Reset state variable and refresh the Material Lis . 

NewMatType = 0 

RefreshMaterialListBox( ) 

SetMateriaIListboxFocus(txtID.Text(» 


, Set the status bar 

StatusBar1.Text = "Status : New combination material" 


+ txtName.Text + " added successfully." 
End If 

, Adjust ava1lable commands . 
btnNe wMat.Enabled = True 
btnSaveMat.Enabled = True 
btnDeleteMat .Enabled = True 
MenuItem7.Enabled True 
MenuItemB.Enabled True 
MenuItem9.Enabled True 

End Sub 

Private Function IsFileLoaded() As Boolean 
If (tx tFile . Tex t = "None") Then 


, Set the stdtus bar . 

StatusBar1 .Text 


"Status : This function is unavailable as there is no library loaded!" 
Return False 


End IE 

Return True 


End Function 

Private Function CheckProperSyntaxStandard() As Boolean 
T f « t xtName. Text . Length () = 0) Or (txtName. Text. IndexOf (" ") > -1» Then 

, Set. the sta Up baz . 
StatusBar1.Text = 

"Status: Syntax error. Invalid Name. Text missing or contains spaces." 
Return False 


End If 

If (txtMas s. Text . Length() = 0 ) Then 


, Set the statu~ bdr . 

StatusBar1 . Text = "Status; Syntax error. Mass field is empty." 

Return False 


End Tf 
If (t x tFriction .Text.Length() = 0) Then 

, Set the s atus bar 
Sta t usBar1 . Text = "Status: Syntax error. Friction field is empty . " 
Return False 

End If 
If (tx tID. Tex t. Length () = 0) Then 


, SeL the st_tu b r . 

StatusBar1 . Text = "Status; Syntax error. ID field is empty." 

Return False 


End If 
Return True 

End Function 
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Pri vat e Function CheckProperSyntaxCombo() As Boolean 
If « t x t Name . Text . Length () = 0) Or (txtName. Tex t. IndexOf ( " ") > -1) ) Then 

, S~t the status bar 
StatusBar1 . Tex t = 

"Status: Syntax error. Invalid Name . Text missing or contains spaces . " 
Return False 


End If 

If (tx tID.Text.Length() = 0) Then 


, Set the s aLJS bar 
Statu sBarl.Tex t = "Status: Syntax error. ID field is empty." 
Return False 

f!nd If 
Return True 


End Function 


Private Sub DeleteMaterial (ByVal sender ~s System.Object, ByVal e As 
System. EventArgs) Handles btnDeleteMat.Cl ick , MenuItem9.Click 

, Is there a l~larJ of ddta lOdded 
If (IsFile Loaded() = False ) Then 

Exi Sub 

End If 


, Can' C .ielete';' tr.is is .:\ n""'" node. 
If (NewMatType <> 0) Then 

, S-L tht: status bar 
Status Bar1.Tex t = "Status: Cannot delete an unsaved material." 
Exic sub 

End If 

, Can't delete a mater~al if combo mater~als depend on ~t. RepOrt dependencies to 

the user. 

Dim nArr ay As Array = Array . CreateInstance (GecType (Scring ) , Nodes.length()) 

nArray.SetValue("O", 0) 

Dim eString As String 

GetDependencies(nArray , txtID.Tex t()) 

If (nArray.GetValue(O) <> "0") Then 


eString = "Cannot delete a ma ter ial with dependencies:" 
For nMember As Integer = 0 To (nArray. Length () - 1) 

eString = eString + " " + nArray.GetValue(nMember) 
Next nMember 
Sta tusBar1.Text = "Status: " + eString + ". Cannot perform deletio n ." 
Exit Sub 

End If 

, Delete the current node. 

Dim dResult As MsgBoxResult 

dRe sult = MsgBox("Delete currently selected Material?" . 


MsgBoxStyle .YesNo , "Material Deletion") 
If (dResult = MsgBoxResult . Yes) Then 


DeleteNodeByID(txtID.Text()) 

RefreshMaterialListBox() 

xDoc. save (stFilePathAndName) 


Else 

E:xit Sub 


End If 


, Se the acatus baL. 

StatusBar1.Text = "Status: Material" + txtName.Text + " deleted successfully." 


, Clear the form since the mater~al has been deleted . 

t x tName. Clear () 

t xtMass. Clear () 

txt ID . Clear ( ) 

t x tFriction.Clear() 

t x tName . ReadOnly = True 

t x tMa s s. ReadOnly = True 

t xt ID . ReadOnly = True 

txtFriction . ReadOn l y = True 

t x t ComName.Clear() 

t x tComPercent.Clear() 

t xtCOmName . ReadOnly = True 


http:btnDeleteMat.Cl
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txtComPercent.ReadOnly = True 

lstComponents.Items . Clear() 

lstComponents.Enabled = True 


btnNewMat.Enabled = True 

btnSaveMat.Enabled = False 

btnDeleteMat.Enabled = False 

MenuItem7.Enabled True 

MenuItem8.Enabled False 

MenuItem9.Enabled False 


End Sub 

Privace Sub DeleteNodeByID( ByVal nID As String ) 
Dim xNode As I XMLDOMNode 
KNode = GetNodeFromID(nID) 
xDoc.documentElement.removeChild(xNode) 

End Sub 

Privace Sub RefreshMaterialListBox() 
Dim xNode As IXMLDOMNode 
Dim newMa terial As String 
lstMaterial.Items . Clear() 
For Each xNode Ln Nodes 

n ewMaterial = xNode . attributes.getNamedItem("name") .nodeValue() 
+ " " + xNode.attributea.getNamedItem("ID") .nodeValue() 


lstMaterial.Itema . Add(newMaterial) 

Next xNode 

End sub 

Private Sub RefreshComponentListBox() 
Dim xNode, cNode As I XMLDOMNode 
Dim CornNodes As IXMLDOMNodeList 
Dim newCom As String 

lstComponents.Items.Clear() 

cNode = GetNodeFromID(txtID.Text()) 

CornNodes = cNode . childNodes() 

For Each xNode Ln CornNodes 


newCom = GetMaterialNameFromID(xNode.attributes.getNamedItem( 
"ID") .nodeValue()) + " " + xNode.attributes.getNamedItem("ID") .nodeValue() 

lstComponents.Items . Add(newCom) 
Next xNode 

E:nd Sub 

Private Function GetDependenciea( ByRef nArray AB Array, ByVal nID As Integer ) 
Dim xNode, xComNode As IXMLDOMNode 
Dim ComNodea As IXMLDOMNodeLiat 
Dim nCount As Integer = 0 
For Each xNode In Nodes 

If (xNode.nodeName .StartsWith("combo")) Then 

ComNodes = xNode.childNodes 

For Each xComNode In CornNodes 


If (xCornNode . nodeName.StartsWith("component")) Then 
If (x ComNode.attributes.getNamedItem("ID") .nodeValue() nID) 
Then 

Di m sName As String = GetMaterialNameFromID( _ 
xNode.attributes . getNamedItem("ID") .nodeValue()) 

nArray.SetValue( sName, nCount) 
nCount += 1 

End If 
End If 

N"ext 
End If 

Next xNode 
J::nd Function 

Privace Sub SetMaterialListboxFocus(ByVal nID As String) 
Dim mString As String = GetMaterialNameFromID(nID) + " " + nID 
lstMaterial.SetSelected(lstMaterial. Items. IndexOf (mStr ing) , True ) 

End Sub 
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Private Sub SetComponentListboxFocus( ByVal nString As String ) 

IstComponents.SetSelected(lstComponents.Items.IndexOf(nString), True) 


End Sub 


Private Sub ClearComponentListSelections() 

For nIndex As Integer ~ 0 To (lstComponen ts.Items.Count() - 1) 


IstComponents. SetSelected(nIndex , False ) 

Next nIndex 


End Sub 


Private Sub NewComponent( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnNewCom.Click, MenuItem11.Click 

, Is tb=e a librar) of da a Ivaded? 
If (IsFileLoaded() ~ False ) Then 

ExHSub 

End If 


• Is there a combination material selected? 

Dim tNode As I XMLDOMNode 

If (lstMate r i a l.SelectedIndex() > -1) Then 


Dim ID As String ~ ParseIDFromString(lstMaterial.SelectedItem()) 

tNode ~ GetNo d e FromID(ID) 

If (tNode.baseName() <> "combo") Then 


Set the status bar 
StatusBar1.Text ~ " Status: This function may only be used _ 

if a Combination Material is selected!" 
Exit Sub 

End If 
Else 

, Set the status bar 
StatusBar1.Text ~ "Status: This function may only be used if _ 

a Combination Material is selected!" 
Exit Sub 

End If 

, Set the status bar 

StatusBar1.Text ~ "Status: The editor is ready for the entry of a new component." 


, Set up the f~elds in order to add a new component . 

NewComType ~ True 

ClearComponentListSelections() 

txtComName.Clear() 

txtComPercent.Clear() 

txtComPercent.ReadOnly ~ False 

txtComName.ReadOnly ~ False 

txtComName.Focus() 


, Adjust component buttons. 

btnNewCom.Enabled ~ False 

btnSaveCom.Enabled ~ True 

btnDelCom.Enabled ~ False 

MenuItem11.Enabled False 

MenuItem12.Enabled True 

MenuItem13.Enabled False 


End Sub 

Private Sub Sa v eComponent( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnSaveCom . Clic k , MenuItem12 . Click 

, Is there a lihrary 01 data loaded? 
If (I s FileLoaded() ~ False ) Then 

Exit Sub 

End If 


, Is there a combo material selected? 

Dim tNode As IXMLDOMNode 

If (lstMaterial.SelectedIndex () > -1) Then 


Dim ID As String ~ ParseI DFromString(lstMaterial.SelectedItem()) 

t Node ~ GetNodeFromID(ID) 

If (tNode.baseName() <> "combo") Then 


• Set the status bar 

StatusBar1. Text ~ "Status: This function may only be used if _ 
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a combination Material is selected!" 

Exit Sub 


End I£ 

E.lse 

, Set the status bar. 
StatusBarl. Text = "Status: This function may only be used if a _ 

Combination Material is selected!" 
Exit Sub 

End If 

, Valldate that t~e 10 exists -- also check to see if It's already a chIld. 

otherwise. add it . 

Dim xNode, newNode, cNode As IXMLDOMNode 

Dim ComNodes As I XMLDOMNodeList 

Dim newAttr As IXMLDOMAttribute 

Dim bValid As Boolean 


cNode = GetNodeFromID(txtID . Text()) 

ComNodes = cNode . childNodes() 

If (NewComType = True ) Then , Save a new component. 


, V~lidd ~ th~ materi 1 is it a real rna e~ial? 
For 	Each xNode In Nodes 


If «ParseNameFromString(txtComName.Text()) = 


xNode.attributes.getNamedltem("name") . nodeValue()) And 

(ParseIDFromString(txtComName.Text()) = _ 
xNode.attributes . getNamedItem("ID") .nodeValue())) Then 

bVal id = True 
End If 


Next 

If (bValid = ~alse ) Then 


, Set the status bar. 

StatusBarl.Text = "Status: This is not a valid material . " 

Exit Sub 


End If 

, ~herk ta mitk", SHe the new mat rial isn't: dupl.lcate. 

~or Each xNode In ComNodes 


If (ParseIDFromString(txtComName .Text()) 
xNode . attri butes . g etNamedItem("ID") .nodeValue()) Then 

. ThlS LD alreadv eXlsts. 
, ~et the ~tatu3 baL. 
StatusBarl.Text = "Status: This ID is already a component." 
Exit Sub 

End 	If 
Next 

, Prevent: a materIal from addIng ltself as it component. 

If (ParseIDFromString(tx tComName.Tex t()) = _ 


ParseIDFromString(lstMaterial.SelectedItem())) Then 

This ID already exists. 


, Set tht stalus bar . 

StatusBarl.Text = "Status: Cannot define self as a component." 

Exit Sub 


End 	 If 

, Save the rompon~n 

n ewNode xDoc.createElement("component") 

, Name 

newAttr xDoc. createAttribute (" ID") 

newAttr.nodeValue = ParseIDFromString(txtComName.Text()) 

newNode . attributes.setNamedItem(newAttr) 

, Percent: 

newAttr = xDoc.createAttribute("percent") 

newAttr . nodeValue = txtComPerc~:~nt . Text () 

newNode . at tributes.setNamedItem(newAttr) 

, Save XML data. 

cNode.appendChi l d(newNode) 

xDoc. save (stFilePathAndName) 

RefreshComponentListBox() 


I Reset permiSSions on cxtComName. 

txtComName . ReadOnly = True 
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NewComType ~ False 

SetComponentListboxFocus(txtCOmName.Text()) 

, Set the stat'ls bar 

StatusBar1 . Text ~ " Status: New c omponent" + txtComName.Text _ 


+ " saved successfully . " 

Else 'Updace an old component. 


For Each xNode In ComNodes 

If (ParseIDFromString(txtCOmName.Text()) 


xNode.attributes.getNamedItem("ID") .nodeValue()) Then 
, Update ' Percent' , 
newAttr ~ xDoc.createAttribute("percent") 
newAttr.nodeValue ~ txtComPercent.Text() 
xNode.attributes.setNamedItem(newAttr) 
, Save XML data. 
xDoc.save( stFilePathAndName) 

, Set the stacus bar. 

StatusBar1.Text ~ "Status: Component" + txtComName.Text 


+ II updated successfully." 
Exit For 

End If 
Next 


End If 


, Adjust component but.tons. 

btnNe WCom. Enabled = True 

btnSaveCom.Enabled ~ True 

btnDelCom.Enabled ~ True 

Me nuItem11.Enabled True 

MenuItem12.Enabled True 

MenuItem13.Enabled True 


End Sub 

Private Sub De leteComponent( ayVal sender As System.Object, ByVal e As 
System. EventArgs) Handles btnDelCom.Click, MenuItem13.Click 

, Is here a liLral, of data loaded? 
If (IsFileLoaded() ~ False ) Then 

Exit sub 

End If 


I Is there a combo material selected? 

Dim tNode As IXMLDOMNode 

IE (lstMa t e ria l.SelectedIndex() > -1) Then 


Dim ID As String ~ ParseIDFromString(lstMaterial.SelectedItem()) 

tNode = Ge t NodeFromID(ID) 

If (tNode . b aseNa me () <> "combo") Then 


, Set the statu& bar 
StatusBarl . Text = "Status: This function may only be used if a 

combination Material is selected!" 
Exit Sub 

End IE 
Else 

I SeL the sracus bar 
StatusBar1 . Te x t = " Status: This function may only be used if a 

Combination Material is selected!" 

Exit Sub 


End If 


, Delete the current component 
Dim dResult As MsgBoxRe s ult 
d Result = MsgBox("Delete currently selected Component?", 

MsgBoxStyle . YesNo, "Material De letion") 
If (dResult = MsgBoxResult.Yes) Then 


Dim xNode, cNode As IXMLDOMNode 

Dim ComNodes As IXMLDOMNodeList 


cNode = GetNodeFromID(txtID.Text()) 

ComNodes = cNode.childNodes() 

For Each xNode In ComNodes 
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If (ParseIDFromString(lstComponents . SelectedItem(» = _ 

xNode.attributes.getNamedItem("ID") . nodeValue (» Then 
cNode. removeChild (xNode) 
Exit For 

End If 

Next xNode 

RefreshComponentListBox() 

xDoc.save(stFilePathAndName) 


Set he sl~tus b r. 
StatusBarl.Text = "Status: The component" + txtComName.Text 

+ " has been removed from material" + txtName.Text + " " 

txtComName.Clear() 

t x tComPercent . Clear( ) 

t x tComName.ReadOnly = True 

txtComPercent.ReadOnly = True 


Else 

Exit Sub 


End If 


, Ad)ust componen bJttons 

btnNewCom.Enabled = True 

btnSaveCom . Enabled = False 

btnDelCom.Enabled = False 

MenuItemll.Enabled True 

MenuItem12 . Enabled False 

MenuIteml3.Enabled False 


End Sub 

Private Sub ListInvalidCombinationMaterials( ByVal sender As System.Object, ByVal e As 
System. EventArgs) Handles btnListInvalid . Click 

Is there a l~br y f data loaded? 
If (IsFileLoa ded() = False ) Then 

E:xit Sub 
End If 

, Use a MsgBa 0 isplay all 1nvalid Com ina ian materials ( mponents on't add 
up to 100 ). 


D~m estring As String 

DLm xNode, c Node As I XMLDOMNode 

Dim ComNodes As I XMLDOMNodeList 

Dim nPercent As Integer 


For Each xNode In Nodes 
If (xNode.nodeName() = "combo") Then 


nPercent = 0 

ComNodes = xNode. childNodes () 

For Each cNode In ComNodes 


nPercent += cNode.attributes.getNamedItem("percent") .nodeValue() 
Next 
If (nPercent <> 100) Then 

eString += xNode.attributes.getNamedItem("name") .nodeValue() 
+ " " + xNode.attributes.getNamedItem("ID") .nodeValue() + vbCrLf 

End If 
End If 


Next 

'Se th~~ me sag f n~ rombo marerlals are Lnva 1 


IE (eString ~ "" ) Then 

eString "All combination materials are valid ! " 


End If 


MsgBox(estring, MsgBoxStyle.Information, "Invalid Combination Material List") 
End Sub 

Private Sub Reca l cMaxI D() 

Dim xNode As I XMLDOMNode 

Dim newAttr As I XMLDOMAttribute 

Dim ProperMax As Integer 


ProperMax = 0 
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For Each xNode In Nodes 
If (xNode . attributes.getNamedltem("ID n

) .nodeValue() > ProperMax) Tben 
ProperMax = xNode.attributes.getNamedltem("ID") .nodeValue( ) 

End If 
Next 

, Update ' maxID'. 

n ewAttr = xDoc. createAttribute ("maxID") 

newAttr.nodeValue = ProperMax 

xDoc.documentElement.attributes.setNamedltem(newAttr) 

. Sa e XML data 
xDoc.save(stFilePathAndName ) 

End Sub 
End Class 
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Section 5 

E.D.G.E. Tool Code and Screenshots 
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Load File 

Section 5 - E.D.G.E. Tool 161 

E.D.G.E. Tool Screenshot (1 of 2) 

~E.D.G.E. - Entity Dynamic Generation Environment I!!I~£J 
Fde Options library Entity 

E.D.G.E. Tool vl.0 
Entity Libtary: 

Material Library. 


Library &. Entity Commands 


New Fde 


o 

Name: 

Materiat I 

ID: 


X-He: 


-l_ib:____~ 
r nvno 11[ 

StaM: 

X-Mesh Preview 

X-Mesh Properties 

Height I 
Width: ! 

Depth: ! 

L.::11====r ..=-...,=-"W"_,,,_=-:.~ .... 

Exit Editor I 
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E.D.G.E. Tool Screenshot (2 of 2) 

~E_D.G_E. - Entity Dynamic Generation En.... ironment 

File Options library Entity 

E.D.GE. Tool vl.0 
Entity Library: Isample_entit,v!ml.elb 

Material Library: !sample_materiaLxml.mlb 

Library & Entity Commands Ent~.Y List and Properties 

bush 2 
New File New Ent~y crate 1 

Load Fie Save Entity 


Delete File Delete Entity I 


Load Material Library 

brass 3 
Name: 

copper 1 

Material: 

ID: 

X-File: 

M-Lib: 

Set Material I 
Status: Entity library loaded successfully. 

Ilarge_box 

11 

13 

Itestbo)(.x 

1sample_material_xml. 

~ Immobile 

-; 

X-Mesh Preview 

X-Mesh Properties 


Height: 1128.00 


'Width: 1252.00 


Depth: 1252.00 


~ Keep Aspect Ratio 


LoadXMesh I Exit Editor 
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,------------------ - --------------------------- - 
, File : frmMa1o.vh 

, Deae: Th1s is the pr1mary and ouly file for the EDGE Tool. 

, First created on: January 20th, 2005 
I Last modification: Marc~ 1S ' h, 2005 

I Copyright (e) Jason M. Black (donblas aonblas.org) 

, Revis~on H1story: 

I 01 20 as : StartF3 work On he in prface . 
I 01 21 as ; Pinished the 1.ntet·face. New fl.les can be created . 


01 23 - 05: Copied 1.n 'RecalcMaxID' from the Materl.al Edl. or. 

NewEnti y and OnBntityL1stSelect added . 

I 01 - 27-05: Set.Materl.al implemented properlj!. 
I 02-04 05 : Attempting to get a I~esb rendered. Difficulties tnvolving setup. 

Most likely I will not render he mesh, but perhaps a 20 1.m ge 
of the mesh instead. Unfortunately, getting the render1ng to 
synch wi h he applLcation is difficult, especially with littl to 
no documentat: i on on D:-:9 nd VB . NET combined in this manner . 

I 0':: 07 05 : Abandone the rendering of meshes. I do calculate dimensions r r om 
he meshes now hough , Added in Save dnd Delete c ommands f o r 

ent:it:ies. MaxID is also no'.~ L'ecalculated properly . 
02 OS os, Mesh S1.ze uto adJ ust 1S added 1.n and tested . v1 . 0 complete 

, 03 01-05 : Fi:xed two bugs : ID 19 no..... non editabl" , and f i elds a~e d sabl ed 
.....hen an ent1ty 19 deleted. 

I 03 - 02 - 05. AdJus ed read/write p tbs and recommented the code . 
I OJ - 18 - 05 ' Added in the saving o f or1ginal mesh dimensions to XML . ,_ 

Import s Syst.em 
Imports System.IO 
Imports MSXML2 
Imports Microsoft.DirectX 
Imports Microsoft.DirectX. Direct3D 

Publl.c Class frmMain 
Inherits System.Windows.Forms .Form 
Dim stFilePathAndName As String 
Dim stFileNameOnly As Strl.ng 
Dim s tMatFilePathAndName, s tMatFileNameOnly As String 
Dim xDoc, xDocMat As New DOMDocument , The XML Library. 
Dim Nodes, MatNodes As I XMLDOMNodeList , The nodes ~n the Library . 
Dim bNewEntity As Boolean FALSE 1S normal, TRUE indicates a ne·.... €'n i y 

1.5 be1.ng created. 

, Dire' X Obj~cts 


Dim dxD3DX As New Direct3D.D3DX 

Dim dxDevice As Direct3D . Device 

Dim dxMesh As Direct3D. Me s h 

Dim o Width, oHeight, oDepth As Double 

. Ulled tor ex.:.lus-,-v1.t .. ~·hf:.ll ddJusting 1 of 3 <>iz(> values . 

Dim b FreezeAdjust As Boolean 

• Used to halt all d)ustments when load ng init:ia1 values . 

Dim bFreezeAdjustAll As Boolean 


I All code 10 th~s "Region" was created by VS . NET as the graph1cal form was assembled . 
#Region " Windows Form Designer generated code " 

I Auto- generated code removed tor clar1ty 
#End Region 

Private Sub frmMain_ Load (ByVal sender As System.Object, 8yVal e As System. EventArgs) 
Handles MyBase . Load 

Me . Show() 

I Initialize DirectX objects . 

Dim dxPP As New Direct3D.Pres entParameters 

dxPP .Windowed = True 

dxPP . SwapEffect = SwapEffect . Copy , Discard? 


http:System.IO
http:Set.Materl.al
http:Materl.al
http:aonblas.org
http:frmMa1o.vh
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dxPP.BackBufferFormat = Format.ABRBGBBB 

dxDevice = New Direct3D.Device(O, DeviceType .Hardware, Me , 


CreateFlags.SoftwareVertexProcessing, dxPP) 

End Sub 


Private Sub ExitProgram( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnExit.Click, MenuItem2.Click 

Close () 
End Sub 

Private Sub LoadXMLFile( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnLoadFile.Click, MenuItem5.Click 

Dim openFileDialogl As New OpenFileDialog 

Dim stFileName As String 


openFileDialogl.InitialDirectory = "xml\" 

openFileDialogl.Title = "Open Entity Library" 

openFileDialogl.Filter = "Entity Library (*.elb) I*.elb" 

openFileDialogl.FilterIndex = 1 

openFileDialogl.RestoreDirectory = True 


IE openFileDialogl . ShowDialog() = DialogResult.OK Then 

, Extract file scringR from the dLalog 

stFilePathAndName = openFileDialogl.FileName 

Dim MyFile As FileInfo = New FileInfo(stFilePathAndName) 

stFileNameOnly = MyFile.Name Global data. 

txtEntityFile.Text = MyFile.Name 'Display to Screen 


• This loads the XML into xOoc. 

xDoc.load(stFilePathAndName) 


• This loads Node data into Nodes . 

Nodes = xDoc.documentElement.childNodes 


· Clear out any ala data. 
ClearAll () 
, Loop through and d~splay ent1ties. 
RefreshEntityListBox() 
· Enable 'Delete Ll b ary' and 'List lnval id'. disablp. PVf"! i'ching elsp. 
ChangeObject sAfterLoad() 
, Correct the maxlD attribute 
RecalcMaxID () 

, Set the status bar. 

StatusBarl.Tex t = "Status: XML file" + stFileNameOnly 


+ " loaded successfully." 
End If 


End Sub 


Private Sub NewXMLFile( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnNewFile.Click, Me nuItem4.Click 

Dim saveFileDialogl As New SaveFileDialog 

saveFileDialogl.InitialDirectory = "xml\" 

saveFileDialogl.Filter = "Entity Library (*.elb) I*.elb" 

saveFileDialogl.FilterIndex = 1 

saveFileDialogl.RestoreDirectory = true 


If saveFileDialogl.ShowDialog() = DialogResult.OK Then 

, Set up streams for writing 

Dim filename As String = saveFileDialogl.FileName 

Dim myFileStream As New System. 10. FileStream (filename, 


System. 10. FileMode.OpenOrCreate, System.IO.FileAccess~Write, 
System. 10. FileShare.None) 

Dim XMLWriter As Ne~J System. 10. StreamWriter (myFileStream) 

I Write XML data to file 

XMLWriter.WriteLine("<?xml version=""l.O"" encoding=""UTF-8""?>") 

XMLWriter.WriteLine("<entitylist maxID=""O"";o.") 


http:DialogResult.OK
http:DialogResult.OK
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XMLWriter.WriteLine("</entitylist>") 

I Close the streams. 

XMLWriter.Close( ) 

myFileStream.Close() 


, Load this new, empty file into the program 
stFilePathAndName ~ saveFileDialogl.FileName 
Dim MyFile As Filelnfo ~ New Filelnfo(stFilePathAndName) 
stFileNameOnly ~ MyFile.Name ' ~lobal dta 
txtEntityFile.Text ~ MyFile.Name ' D~splay to Screen 

, rh~s load~ Lhe XML 1nto ~o~. 


xDoc.load(stFilePathAndName) 


I This loads Nod d ta 1nto Node 

Nodes = xDoc.documentElement.childNodes 


, Clear all fields . 
ClearAll () 
, Loop through and d~splay rna erials. 
RefreshEntityListBox() 
, Enable 'Dele! L111Iaz,' and 'Ll-at Invalid', d1sab_e ,=verything els . 
ChangeObjectsAfterLoad() 

• Set the sta u b3C 

StatusBarl.Tex t = "Status: New XML file" + stFileNameOnly 
+ " created successfully . " 


End If 


End sub 

Private Sub DeleteXMLFile( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles btnDeleteFile.Click, Menultem6.Click 

If (stFilePathAndName <> "") Then 
If (MsgBox("Delete " + stFileNameOnly + "?", MsgBoxStyle.OKCancel. 

"Delete Confirmation") = MsgBoxResult.OK) Then 
, D_l t th tIl ~nd reset - appruptldre f.~ld 
Kill ( stFilePathAndName) 
txtEntityFile . Text ~ "" 

, Set the status bac . 

StatusBarl . Text = "Status: " + stFileNameOnly 


+ " has been successfully deleted." 

Clear the di 0 and ~sab~e 11 commands that can't be lsed. 
ClearAll () 
DisableCommandsOnDelete() 

End If 

End If 


End Sub 


Private Sub ClearAll() 

txtMatFile.Text = "" 

lstMaterials.ltems.Clear() 

lstEntity.ltems.Clear() 

txtName.Text = "" 


txtMat.Text ~ "" 

txtMatLib.Text = "" 


t x tID.Text = "" 


txtXFile.Text ~ "" 

chklmmobile.Checked = False 

chkAspect.Checked = False 

txtHeight.Text ~ "" 

txtwidth.Text 

txtDepth.Text 


End Sub 

Private Sub RefreshEntityListBox() 

Dim xNode As IXMLDOMNode 

Dim newEntity As String 


http:MsgBoxResult.OK
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IstEntity.ltems . Clear() 
For Each xNode In Nodes 

newEntity = xNode.attributes .getNamedltem("name") .nodeValue() 
+ " " + xNode . attributes.getNamedltem("ID") .nodeValue() 

IstEntity.ltems . Add(newEntity) 
Next xNode 

End Sub 

Private Sub RefreshMaterialListBOx() 
Dim xNode AS IXMLDOMNode 
Dim newMaterial As String 
IstMaterials . ltems.Clear ( ) 
For Each xNode In MatNodes 

n ewMaterial = xNode.attributes.getNamedltem("name") .nodeValue() 
+ " " + xNode.attributes.getNamedltem( " ID") .nodeValue () 

IstMaterials.ltems . Add(newMaterial ) 
Next xNode 

End Sub 

Private Sub ChangeObjectsAfterLoad() 
Menultem6.Enabled = True ' Delete File . 
MenultemB.Enabled = True ._reate Ent icy. 
Menultem12.Enabled = True , Load M L~b. 
btnDeleteFile.Enabled = True 
btnNewEntity.Enabled = True 
btnLoadMatLib.Enabled = True 

Menultem9.Enabled = False 
MenultemlO.Enabled False 
Menultem13.Enabled False 
Menultem15.Enabled False 

btnSaveEntity.Enabled = False 
btnDeleteEntity.Enabled = False 

btnSetMaterial.Enabled = False 
btnLoadMesh.Enabled c False 

txtName.ReadOnly = True 
chklmmobile.Enabled = False 

txtHeight.ReadOnly = True 
txtWidth .ReadOnly True 
txtDepth .ReadOnly True 
chkAspect .Enabled False 

End Sub 

Private Sub DisableCommandsOnDelete() 
Menultem6.Enabled False ' Delete File. 
MenultemB.Enabled = False , ":reate Encity. 
Menultem9.Enabled = False 
MenultemlO.Enabled False 
Menultem12.Enabled False , Load M- Lib . 
Menultem13.Enabled False 
Menultem15.Enabled False 

btnDeleteFile. Enabled = False 
btnNewEntity . Enabled = False 
btnSaveEntity.Enabled = False 
btnDeleteEntity . Enabled = False 

btnLoadMatLib.Enabled = False 
btnSe tMaterial . Enabled = False 
btnLoadMesh.Enabled ~ palse 

txtName.ReadOnly = True 
chklmmobile .Enabled = False 

txtHeight.ReadOnly = True 
t xtWidth.ReadOnly True 
txtDepth.ReadOnly = True 
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chkAspect.Enabled Fal se 

End sub 


Private Sub LoadMaterialXMLFile(8yVal sender As System.Object , ByVal e As 
System . EventArgs) Handles btnLoadMatLib.Click, MenuItem12.Click 

Dim openFileDialog1 As New OpenFileDialog 

Dim atFileName As String 


openFileDialog1.InitialDirectory = "xml\" 
openFileDialog1.Title = "Open Material Library" 
openFileDialog1.Filter = "Material Library (*.mlb) I*.mlb" 
openFileDialog1.FilterIndex = 1 
openFileDialog1.RestoreDirectory = True 

If openFileDialogl.ShowDialog() = DialogResult.OK Then 
, Extract f~le Btr~ngB from the dialog . 
stMatFilePathAndName = openFileDialog1.FileName 
Dim MyFile As FileInfo = New FileInfo(stMatFilePathAndName) 
stMatFileNameOnly = MyFile. Name ' Global data 
txtMatFile.Text = MyFile.Name ' Display to Scr~en . 

This loads the OIL into xDoc 

xDocMat.load(stMatFilePathAndName) 


1 This loads Node dat'l ~n 0 Nodes. 

MatNodes = xDocMat.documentElement . childNodes 


• Loop through and display rna erials. 

RefreshMateriaIListBox() 


, Set the status har 
StatusBarl.Text = "Status: Entity library" + MyFile.Name 

+ " loaded successfully." 

, Lisable the ' sec mater~al ' command . 

btnSetMaterial.Enabled = False 

MenuItem1S.Enabled = False 


End .If 

End Sub 


Private Sub RecalcMaxID() 

Dim xNode As IXMLDOMNode 

Dim newAttr As IXMLDOMAttribute 

D~m ProperMax As Tnteger 


ProperMax = 0 
For Each xNode In Nodes 

If (xNode.attributes.getNamedItem("ID") .nodeValue() > ProperMax) Then 
ProperMax = xNode.attributes.getNamedItem("ID") .nodeValue() 

End If 
Next 

, Update 'maxID' 

newAttr = xDoc.createAttribute("maxID") 

newAttr.nodevalue = ProperMax 

xDoc.documentElement.attributes.setNamedltem(newAttr) 

, Save XML datd . 

xDoc.save(stFilePathAndName) 


End Sub 


private Sub ClearEntityListSelections() 

For nlndex As Integer = 0 To (lstEntity . ltems.Count() - 1) 


IstEntity.SetSelected(nIndex, False) 

Next nlndex 


End Sub 


Private Sub ClearMaterialListSelections() 

For nlndex As Integer = 0 To (lstMaterials . Items .Count () - 1 ) 


IstMaterials.SetSelected(nlndex, False ) 

Next nlndex 


http:DialogResult.OK
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End Sub 

Private Function GetNodeFromID (ByVal id ~s String ) ~s IXMLDOMNode 

Dim xNode As I XMLDOMNode 

For Each xNode In Nodes 


If (xNode. attributes .getNamedltem (" 1D") . nodeValue () id) Then 

Re.turn xNode 


End If 

Next 


End Function 


Private Sub DeleteNodeByID (ByVal nID As Str~ng ) 


Dim xNode ~s IXMLDOMNode 

xNode = GetNodeFromID(nID) 

xDoc . documentElement.removeChild(xNode ) 


End Sub 

Private Function GetEntityNameFromID(ByVal id As String ) As StrLng 

Dim xNode As I XMLDOMNode 

For Each xNode In Nodes 


If (xNode . attributes.getNamedItem("ID") .nodeValue() = id) Then 

Return xNode.attributes.getNamed1tem("name") .nodeValue() 


gnd If 

Next 


End Funct:~on 


Pr~vate Function ParseNameFromString( ByVal aString As String ) As String 

Dim nLength As Integer 

nLe ngth = aString . IndexOf(" ") 

If (nLength < 0) Then 


ParseNameFromString 
Exit Function 


End If 

ParseName FromString aString.Substring(O, nLength) 


End Function 

Private Funct~on ParseIDFromString( ByVal aString As String ) As String 

Dim nLength As Integer 

nLength = (aString. Length( ) - aString.1ndexOf (" " ) ) - 1 


IE (nLength < 0) Then 

ParseIDFromString 
Exit l?unct~on 

End If 
Pars eIDFromString aString.Substring ( (aString.IndexOf(" ") + 1 ) , nLength ) 

End Function 

Private Sub NewEntity( ByVal sender As System . Object, ByVal e As System . EventArgs) 
Handles btnNewEntity.Click 

, Rese this value 0 its prope ~ 
RecalcMaxID ( ) 

, clear '_he Eorn 

t xtNa me . Tex t = "" 


txtMat.Tex t = "" 

txtMatLib . Text = "" 

txtID.Text = (xDoc . documentElement.attributes . getNamedItem( 

"maxID").nodeValue() + 1) 


txtXFile.Text = "" 

chkImmobile.Checked = False 


chkAspect.Checked = False 

txtHeight.Text = "" 

txtWidth.Text 

txtDepth.Text = "" 


, Enable the fields 

t xtName.ReadOnly = False 

chklmmobile . Enabled = True 


txtHeight . ReadOnly = True 

txtWidth.ReadOnly = True 
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txtDepth . ReadOnly True 

chkAspect.Enabled False 


, Set the focus ~ change commands available . 

txtName . Focus ( ) 


btnNewEntity.Enabled = False 

MenuItem8.Enabled = False 


btnSaveEntity.Enabled = True 

MenuItem9.Enabled = True 


btnDeleteEntity.Enabled = False 

MenuItemlO . Enabled = False 


, Only enable this command if ~he~e is a ma~erial 1 brary loaded 
If (txtMa tFile . Text . Length > 0) Then 


btnSetMaterial.Enabled = True 

MenuItemlS.Enabled = True 


Else 

btnSetMaterial . Enabled = False 

Me nuItemlS.Enabled = False 


End If 

btnLoadMesh . Enabled = True 

MenuItem13.Enabled = True 


, Ciear select~ons 


ClearEntityListSelections () 


• Set the global creation flag to true . 

bNewEntity = True 


Set the status bar 

StatusBarl.Tex t = "Status: EDGE ready for new entity input." 


End Sub 


Private Sub SaveEntity( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles 	b tnSaveEntity.Click 

Dim xNode, subNode , n e wNode As I XMLDOMNode 
Dim newAttr As IXMLDOMAttribute 
Dim mResult As MsgBoxResult 
Dim newElement As I XMLDOMElement 
Dim newText As I XMLDOMText 

, Check for proper syntax. 
If (tx tName.Text . Length = 0 Or txtIO.Text.Length = 0 Or t x tMat.Text . Length 0 
Or txtMa tLib.Text.Length = 0 Or txtXFile.Text . Length 0) Then 

StatusBarl . Text = 
"Error: One or more fields have been left blank. Entity not saved." 

Exit sub 

End If 

If (tx tDepth.Text.Length = 0 Or txtHeight . Text . Length = 0 _ 

Or txtWidth . Tex t . Length = 0) Then 


StatusBarl . Te x t = "Error: Error involving mesh dimensions. 

Please c hec k values. Entity not saved . " 


Exit Sub 

End If 


I ~ave the data appropriately. 
If (bNewEntity ) Then ' If bNewEnti y. save as a ne'N node . 

, Check to see if the 10 already exis s. 
Dim bIDEx i sts As Boolean 
For Each xNode In Nodes 

If (txtIO.Text() = xNode.attributes.getNamedItem("ID") . nodeValue () Then 
mResult = MsgBox("CoPY over old entity? ". MsgBoxSty l e .YesNo , _ 

"10 Already Exists") 
If (mReeult = MsgBoxResult.Yes) Then 

bIOEx ists = True 
Exit For 

Else 
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Exit Sub 
End If 

End If 
Next 

r Delete old node. 
If (bIDExists) Then 

DeleteNodeByID(txtID.Text) 
End IE 

r Save data ~n a new node. 
newNode xDoc. createElement ("entity") 
r 1D 
newAttr xDoc.createAttribute("ID") 
newAttr.nodeValue = txtID.Text() 
newNode.attributes . setNamedItem(newAttr) 
• NamE. 

newAttr = xDoc .createAttribute("name") 

newAttr.nodeValue = txtName.Text() 

newNode.attr ibutes.setNamedItem(newAttr) 


r MaL_ridl ~ibrary 


newElement = xDoc. createElement ("mlib") 

newText = xDoc.createTextNode(txtMatLib.Text) 

newElement.appendChild(newText) 

newNode.appendChild(newElement) 

, M..ter~al tD 

newElement = xDoc. createElement ("mID") 

newText = xDoc.createTextNode(txtMat.Text) 

newElement.appendChild(newText) 

newNode . appendChild (newElement) 

, X File 

newElement = xDoc. createElement ("xfile") 

newText = xDoc.createTextNode(txtXFile.Text) 

newElement.appendChild(newText) 

newNode.appendChild(newElement) 

· Immob~l!= Flag 

newElement = xDoc.createElement("immobile") 

If (chklmmobile.Checked) Then 


newText xDoc .createTextNode("l") 
Else 

newText xDoc.createTextNode("O") 
End 1.f 
newElement.appendChild(newText) 
newNode. appendChild (newElement) 

• Size variables 

newElement = xDoc.createElement("size") 


HFigbt 
newAttr = xDoc.createAttribute("height") 
newAttr.nodeValue = txtHeight . Text() 
newElement.attributes.setNamedltem(newAttr) 

Width 
newAttr = xDoc. createAttribute ("width") 
newAttr.nodeValue = txtWidth . Text() 
newElement.attributes.setNamedltem(newAttr) 

Depth 
newAttr = xDoc.createAttribute("depth") 
newAttr.nodeValue = txtDepth.Text() 
newElement.attributes . setNamedltem(newAttr) 

Aspect Ratio 
newAttr = xDoc.createAttribute("keepratio") 
If (chkAspect.Checked) Then 

newAttr.nodevalue "1 " 
Else 

newAttr.nodeValue "0" 
End If 
newElement.attributes.setNamedItem(newAttr) 
, Add th~ si,e nude . 

newNode. appendChild (newElement) 


r Add in the new information as a new node 
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xDoc . documentElement.appendChild(newNode) 

, update maxID. 

newAttr = xDoc. createAttribute ("maxID") 

newAttr.nodeValue = 


(xDoc.documentElement.attributes.getNamedltem("maxID") .nodeValue() + 1) 
xDoc.documentElement.attributes.setNamedltem(newAttr) 

, Save ~l t _iIe. 

xDoc . save (stFilePathAndName) 


, Reset st~le var1able and ~efreBh the En ity List. 

bNewEntity = False 

RefreshEntityListBox() 

SetEntityListboxFocus(txtID.Text()) 


, S t the status bar. 
StatusBar1.Text = "Status: New entity added successfully." 

Else ' Otherw1se. update old data. 
For Each xNode In Nodes 

If (txtID.Tex t = xNode . attributes.getNamedltem("ID n ) .nodeValue(») Then 
. Updat 'Name'. 
newAttr = xDoc.createAttribute("name") 
newAttr.nodeValue = txtName.Text() 
xNode.attributes.setNamedltem(newAttr) 
. Updar e the s .!JuedeS. 
For Each s ubNode In xNode.childNodes 

, Update 'M _erial' . 
If (subNode.nodeName = "mlib") Then 

subNode.firstChild.nodeValue = txtMatLib.Text 
End If 
If (subNode . nodeName = "mID") Then 

subNode.firstChild.nodeValue txtMat.Text 
End If 

Jpdate ;, F11e' 
If (subNode.nodeName = "xfile") Then 

subNode.firstChild.nodeValue = t x tXFile . Text 
E:nd If 
, Updal~ 'Immob Ie'. 
If (subNode.nodeName = "immobile") Then 

If (chkImmobile.Checked) Then 
subNode.firstChild.nodeValue 1 

Else 
s ubNode.firstChild.nodeValue 0 

8nd If 
End If 
, Update 'size' var·ables. 
If (subNode . nodeName = "size") Then 

, He1ghc 

newAt tr = xDoc. createAt tribute ( "height" ) 

newAttr.nodeValue = txtHeight.Text() 

subNode.attributes.setNamedltem(newAttr) 


Wi.dtt 
newAttr = xDoc. createAttribute ("width") 
newAttr.nodeValue = txtWidth.Text() 
subNode . attributes.setNamedltem(newAttr) 
, Oepti' 

newAttr = xDoc. createAttribute ("depth") 

newAttr.nodeValue = txtDepth.Text() 

subNode.attributes. setNamedltem (newAttr) 

, Original HeighL 

newAttr = xDoc. c r eateAttribute ("oheight") 

newAttr.nodeValue = oHeight.ToString() 

subNode.attributes. setNamedltem (newAttr) 


ligillal W1dth 
newAttr = xDoc.createAttribute("owidth") 
newAttr.nodeValue = oWidth.ToString() 
subNode.attributes.setNamedltem (newAttr) 
, On.ginal Dept.h 

newAttr = xDoc.createAttribute("odepth" ) 

newAttr.nodeValue = oDepth.ToString() 
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subNode.attributes.setNamedItem (newAttr ) 

, J spect Rat 10 

newAttr = xDoc.createAttribute("keepratio" ) 

If (chkAspect.Checked) Then 


newAttr.nodeValue 1 
Else 

newAttr.nodeValue 0 
End If 
subNode.attributes.setNamedItem(newAttr) 

End If 

Next 


av XML dat". 
xDoc. save (stFi lepathAndName) 
RefreshEntityListBox () 
SetEntityListboxFocus(txtID.Text()) 

I qet the status baT 
StatusBar l.Text = "Status : Entity successfully updated." 
Exit For 

End If 
I set the st~rus b_r 
Status Barl . Text = "Erro r: Update unsuccessful as the given 

ID matches n o kno wn existing node . " 

Next 


E:nd If 
End Sub 

Pr2vate Sub DeleteEntity (ByVal sender As System . Object , ByVal e As System. Ev entArgs) 
Handles btnDeleteEntity . Click 

Cancel d~lete 21 this is a new ellL1ty in progress. 
(sho~ld be impos 4ble bu I 

If (bNewEn tity) Then 
StatusBarl.Text = "Status: Cannot delete an unsaved entity." 
Exit Sub 

End [f 

. Confirm 2 h us_r u d let the entity. 

D2m dResult As MsgBoxResult 

dResult = MsgBox ("Delete currently selected Entity?", MsgBoxStyle .YesNo, _ 


"Entity Deletion") 
If (dResult = MsgBoxResult .Yes ) Then 


. Delete the ~urleft n de 

DeleteNodeByID(txtID . Text()) 

RefreshEntityListBox( ) 

xDoc.save(stFilePathAndName) 


Else 

Exit Sub 


End ff 


• Clear 11 Qf selec 10nO, clear [arm. change enables . 

ClearAll () 

RefreshEntityListBox() 


MenuItem9.Enabled = False 

MenuItemlO.Enabled False 

MenuItem13.Enabled False 

MenuItem15.Enabled False 


btnSaveEntity.Enabled = False 

btnDeleteEntity.Enabled = False 


btnSetMaterial.Enabled = False 

btnLoadMesh.Enabled = False 


txtName.ReadOnly = True 

txtHeight.ReadOnl y = True 

txtWidth.ReadOnl y True 

txtDepth.ReadOnly = True 

chkAspect.Enabled = False 

chkIrnmobile.Enabled = False 
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, Set ~he sta us bar. 

StatusBarl.Text = "Status: Entity successfully deleted." 


End SUb 


Public Sub OnMatSelect( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles lstMaterials.SelectedIndexChanged 

If (lstEntity.SelectedIndex > -l Or bNewEntity) Then 

btnSetMaterial.Enabled = True 

MenuItem15.Enabled = True 


IUse 

btnSetMaterial.Enabled = Palse 

MenuItem15.Enabled = False 


End If 

End Sub 


Public Sub OnEntitySelect (ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles 	lstEntity.SelectedIndexChanged 

Dim xNode, subNode As IXMLDOMNode 
Dlm idString As Strlng 
Dim mResult As MsgBoxResult 

Tf ((bNewEntity = True )) Then 
If (lstEntity . SelectedIndices.Count() = 1) Then 

mResult = MsgBox("Discard new entity?", Ms gBoxStyle.YesNo, 
"Discard new entity?") 

If (mResult = MsgBoxResult.Yes) Then 
, Cont1Ilue. 

Else 

ClearEntityListSelections() 

Exit Sub 


End If 

Else 


Exit Sub 

End It 


End If 


bNewEntity = 0 ' Res t this global flag. 

If (l s tEntity.SelectedIndices.Count() = 0) Then 

Exit: Sub 


End If 


idString = ParseIDFromString(lstEntity.SelectedItem()) 

FOl Each xNode In Nodes 
If (xNode.att r ibutes . getNamedItem("ID") .nodeValue() = idString) Then 

, Set Name and ID fields. 
txtName.Text = xNode.attributes.getNamedItem("name") .nodeValue() 
txtID.Text = xNode.attributes.getNamedItem("ID") .nodeValue() 

For Each subNode In xNode.childNodes 

Set MaterJ.al LJ.brat"'1 11.e1d. 


If (s ubNode.nodeName = "mlib") Then 

t x tMatLib.Text = subNode.tex t() 


End If 

I Set Material ID field. 
If (subNode . n odeName = "mID") Then 

txtMat . Text = subNode. text ( ) 
End If 
, Set .X Filename field 
If (subNode.nodeName = "xfile") Then 

t x tXFile.Text = subNode.text() 
End If 
, Set ImmobUe checkbox. 
If (subNode.nodeName = "immobile") Then 

If (subNode.text()) Then 
chkImmobile.Checked True 

Else 
chkImmobile.Checked False 

End If 

http:MaterJ.al
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End If. 
, Set s.ze val~es 
If (subNode.nodeName = "size") Then 

, U ed 0 pre eut recalculations on lnitial settlng of values . 

bFreezeAdjustAll = True 

LoadMeshValues(txtXFile . Text) 


txtHeight.Text = 
subNode. attributes . getNamedItem ( "height") . nodeValue () 

txtWidth . Text = 
subNode.attributes.getNamedItem("width") .nodeValue() 

txtDepth .Text = 
subNode. attrib;:;-tes . getNamedItem ( "depth") .nodeValue () 

bFreezeAdjustAll = False 

'Se Or~g.naID.mens~onsForMesh() ' Us d for resizing. 

If (subNode. attributes .getNamedltem ("keeprat i o") . nodeValue () ) 

Then 


chkAspect.Checked True 
Else 

chkAspect.Checked False 
End If 

End If 
Next 
Exit E'or , Ent~ y was found. exi the loop. 

End If 

Ne..xt 


, Enuble and d~aable commands . 

txtName . Re adOnly = False 

chklmrnobile.Enabled = True 

txtHeight.ReadOnly = False 

txtWidth.ReadOnly False 

txtDepth.ReadOnly False 

chkAspect.Enabled rrue 


btnNewEntity . Enabled = True 

Menultem8.Enabled = True 

btnSaveEntity . Enabled = True 

MenuItem9 . Enabled = True 

btnDeleteEntity.Enabled = True 

MenuItem10.Enabled = True 


btnLoadMesh.Enabled = True 

MenuItem13.Enabled = True 


If (lstMaterials.SelectedIndex > -1) Then 

btnSetMaterial.Enabled = True 

MenuItem1S.Enabled = True 


Else 

btnSetMaterial.Enabled = False 

Menultem1S . Enabled = False 


End If 

End Sub 


Private 	Sub LoadMesh( ByVal sender As System.Object, ByVal e As System . EventArgs) 
Handles 	btnLoadMesh.Click 

Dim openFileDialog AS New OpenFileDialog 
Dim stFilePath As Sering 

openFileDialog.lnitialDirectory = "xmesh\" 

openFileDialog.Tit l e = "Open .X Mesh" 

openFileDialog.Filter = "X- Mesh (*.x) I*.x" 

openFileDialog.Filterlndex = 1 

openFileDialog.RestoreDirectory = True 


If openFileDialog.ShowDialog() = DialogResult.OK Then 

, Extra-t tile BtrinqS from the d alog. 

stFilePath = openFileDialog . FileName 

Dim MyFile As FileInfo = New FileInfo(stFilePath) 


http:DialogResult.OK
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, Set the form data. 

t x tXFile.Text = MyFile . Name 


, Calcula e ~e mesh's bounding coordinates. 

LoadMeshValu es( MyFile.Name) 


, SeL th~ s stua bar 

StatusBarl.Text = "Status: X-Mesh loaded successfully." 


Else 

, set the status bar 

StatusBarl.Text = "Status: X- Mesh not loaded." 


End If 

End Sub 


Private 	Sub LoadMeshValues( ByVal stMesh As String) 
I This is ·"her.: the mesh loB load",d 

Dim dxMaterials() As Direct3D . ExtendedMaterial 


, G~t the .x Mesh from file. 

dxMesh = Direct3D.Mesh . FromFile("xmesh\ " + stMesh , 


MeshFlags.SystemMemory, dxDevice, dxMaterials) 


, Set up a stream and lock 1 . 

Dim dxStream As Micr osoft . DirectX.GraphicsStream 

Dl.m vb2 As Direct3D.VertexBuffer 

vb2 = dxMesh.VertexBuffer 

dxStream = vb2.Lock(0, 0, LockFlags . NoSystemLock) 


I Calculate the mesh dimensions. 
Dim v3min, v3max As Microsoft.DirectX.Vector3 
Direct3D.Geometry.ComputeBoundingBox(dxStream, dxMesh.NumberVertices, 

dxMesh.VertexFormat, v3min , v3max) 

, Unlock the stream . 

vb2 . Unlock () 

vb2 . Dispose () 


Set the 	tex box size properties to match the new mesh. 

, Used 1-0 prevent recal"'ulatinos on initial set ing of values , 

bFreezeAdjustAll = True 

txtHeight.Text = CDbl (v3max . Y - v3min.Y) .ToString("F" ) 

txtWidth.Text = CDbl (v3max .X - v3min.X) . ToString("F" ) 

txtDepth . Text = CDbl (v3max . Z - v3min.Z) .ToString("F" ) 

bFreezeAdjustAll = False 


chkAspect.Checked = True 

, S ores he i itisl 'llesh V<l.llles. for recalculation purposes 

SetOriginalDimensionsForMe sh() 


End Sub 


Private Sub SetOriginalDimensionsForMesh() 

, This sets global variables use when rGsi~ing meshes. 

oDepth = txtDepth.Text 

oHeight = txtHeight.Text 

oWidth = txtWidth.Text 


End Sub 

Private 	Suh SetMaterial( ByVal sender As System.Object, ByVal e As System. EventArgs ) 
Handles 	btnSetMaterial.Click 

txtMat.Text = ParseIDFromString (lstMaterials.Selectedltem( ) ) 
t xtMatLib . Text = txtMatFile.Text 

End Sub 

Private Sub SetEntityListboxFocus(ByVal nID As String) 

Dim mString As String = GetEntityNameFromID(nID) + n " + nID 

lstEntity . SetSele cted (lstEntity . ltems. IndexOf (mString) . True ) 


End Sub 
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Private Sub Height_TextChanged( ByVal sender As System.Object, ByVal e As 
System . EventArgs) Handles txtHeight.TextChanged 

, Thl.S check prevents calculat~ons from occurl.ng on l..O.l. _.LaJ. l oad or 
I ~hile other fields re updating. 

If (bFreezeAdjust Or bFreezeAdjustAII) Then 


Exit Sub 

End If 

bFreezeAdjust = True 


Dim ratio As Double 
If (chkAspect.Checked) Then 


, "Le k _.)1' J I blank values. 

If (txtHeight.Text.Length = 0) Then 


txtWidth.Text CDbl (oWidth) .ToString("F") 
txtDepth.Text = CDbl( oDepth) .ToString("F") 

Else 
' Adjust L1 box~s sinc~ the v,lue is not null. 
ratio = CDbl (CDbl (tx tHeight.Text) I oHeight) 
txtwidth . Text CObl (ratio * oWidth) .ToString("F") 
txtDepth . Text = CDbl (ratio * oDepth) .ToString("F") 

End If 

End 1: 


bFreezeAdjust False 
End Sub 

Private Sub Width_ TextChanged( ByVal sender As System.Object, ByVal e As 
System. EventArgs) Handles txtWidth . Tex tChanged 

, rhi check pre -'I:lltb c lculdtion" trom occuring on ·...nit ial load or 
, whlle other fl.elds are updatl.ng . 
If (bFreezeAdjust Or bFreezeAdjustAII) Then 

Exit Sub 

End If 

bFr eezeAdjust = True 


Dim ratio As Double 
If (chkAspect.Checked) Then 


. Chec~ ox 0 / lank values 

If (txtwidth . Text.Length = 0) Then 


txtHeight .Text = CDbl (oHeight) .ToString("F") 
txtDepth . Text = CDbl (oDepth) .ToString("F") 

Else 
I ~djusc dll box~s 9l.nCe tb~ value is not null . 
ratio = CDbl (CDbl( t x twidth.Text I owidth)) .ToString("F") 
txtHeight.Text = CDbl( ratio * oHeight) .ToString("F") 
txtDepth . Text = CDbl (ratio * oDepth) .ToString("F") 

End If 

End If 


bFreezeAdjust False 
End Sub 

Private Sub Depth_TextChanged( ByVal sender As System.Object, ByVal e As 
System. EventArgs) Handles t x tDepth . Tex tChanged 

, ThlS check prevents calculat i ons trom occlHlng OIl lnll:lal load 
I C'r while other fields are upda ing 
If (bFreezeAdjust Or bFreezeAdjustAII) Then 

Exit Sub 

End If 

bFreezeAdjust = True 


Dim ratio As Double 
If (chkAspect.Checked) Then 


, Che~k [01 0 / blank values. 

If (txtDep th . Tex t.Length = 0) Then 


txtwidth . Text = CDbl(oWidth) .ToString("F") 
txtHeight . Text = CDbl (oHeight) . ToString("F") 

Else 
, AdJust all boxes S1nce the value is not null. 
ratio = CDbl (CDbl (tx tDepth.Text I oDepth)) .ToString("F") 
txtWidth.Text = CDbl( ratio * oWidth) .ToString("F") 

http:updatl.ng
http:occurl.ng
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t x tHeight.Text CDbl (ratio * oHeight) .ToString("F") 

End If 


End If 


bFreezeAdjust False 

End Sub 


E:nd Class 
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Section 6 

W.I.M. Tool Code and Screenshots 
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W.I.M. Tool Screenshot (1 of 3) 
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W.I.M. Tool Screenshot (2 of 3) 

W.I.M. Tool vl.0 
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W.I.M. Tool Screenshot (3 of 3) 
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' . 
File: frmMain.vb 


, Denc' This is the primarf form Eor the WIM Tool . 

, First crea ed on: February 11th, 2005 
, Last mod~fication_ February 28th , 2005 

' Copyrl.gh (e) Jason M. Black (donb1as donblas.orgJ 

, P."v~sion Hlst.c,ry: 

• 02-11 05: File cr ate. Load, Ne~, Delete commands for Warl files added. 
, 02 15 05; ~1 functions added except the Bl.tmap ones (Eutl.ty manl.pulations 

and entity 11btary load~ng) . 
, 02-21-05: New/Load Bitmap functions dded. 
, 02 25 05: Bltmaps can no~ be saved to f1 
, 02 28 05: Cleaned up bltmap l.nstance han 110 . Can now save ove old files. 

Imports System 
Imports System.IO 
Imports MSXML2 

Public Class frmMain 
Inherits System.Windows.Forms.Form 
Dim stFilePathAndName As String 
Dim stFileNameOnly As Strl.ng 
, Entitl L1brar' fllename strlng~. 

Dim stEntFilePathAndName , stEntFileNameOnly As String 

I The ,orld .ML L_brary, anc th Ent~ty ~L L_btory. 

Dim xDoc, xDocEntity As New DOMDocument 


The nodes ~n tl _ ~orld XML ~ibrary, and he nodes in the Entity XML Llbrary 
Dim Nodes, EntityNodes, LocalEntityNodes As IXMLDOMNodeList 
Dim UserNode, BitmapNode As IXMLDOMNode 
, F~SE is normal TRUE lndl~a e~ ne. entlty process lS engaqed. 

Dim bNewLocalEntity As Boolean 


Dim F2 As New frmFilename 

Dim F3 As frmBitmap 

Public Shared objBitmap As Bitmap 

Public Shared GBitmapFilename As String 


1\11 cod~ in this ·I?egi~n· as cr~aL d b.t JS.aE'I' as the gr:aphlcal form was ssembled . 
fi RegioD " Wi ndows Form Designer generated code " 

, Auto gen ~at d cod~ rem~v d fo claL~ty . 

fi End Reglon 

Private Sub ExitProgram (ByVal sender As System.Object, ByVal e As System. EventArgs) 
HdIldles b t nExit.Click, MenuItem2.Click 

Close () 
End Sub 

Private Sub LoactxMLFile (ByVal sender As System.Object, ByVal e As Sy stem . BventArgs ) 
Handles btnLoa dWorld . Cl ick , MenuItem13 . Click 

Dim openFileDialogl As New OpenFileDialog 

Dim stFileName As String 

Pim xNode As IXMLDOMNode 


openFileDialogl.lnitialDirectory = "xml \ " 

openFileDialogl.Title = "Open World File" 

openFileDialogl . Filter = "World InstdIlce File (* . wid) 1* . wid " 

openFileDialogl . FilterIndex = 1 

openF i leD i alog1.RestoreDirectory = True 


1f openFileDial ogl.Sh owDialog () = DialogResult . OK Then 
Ext act t~le sL ings from thp dlalc~ 

stFilePathAndName = openFileDialogl . Fi leName 
Dim My File As Filelnfo = New FileInfo (stFilePathAndName ) 
stFileNameOnly = My File.Name Gl ba data 

http:btnLoadWorld.Cl
http:System.IO
http:Copyrl.gh
http:frmMain.vb
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txtWorldFile.Text ; MyFile.Name • Display to Screen. 

, This load ~he ~ lnta xDoc. 

xDoc.load (stFilePathAndName ) 


, This laOlds Node dOlta lnto Nodes. 

Nodes = xDoc.documentElement.childNodes 

For Each xNode In Nodes 


If (xNode.nodeName = "bitmap") Then 
BitmapNode = xNode 


End If 

If (xNode.nodeName = "user") Then 


UserNode = xNode 

End If 

IE (xNode.nodeName = "locals") Then 


LocalEntityNodes ; xNode.childNodes 

End If 


Next 


• Clear out any old data. 

ClearAll () 

, D1Spiay all wor_d da~d present. 

DisplayWorldData() 

• ELdbl., . D.. et W r ld' di sab IF mos other cOlllmands. 
ChangeObjectsAfterLoad() 

, Set hp st l~~ bOlL 

StatusBarl.Te x t = "Status: World file loaded successfully." 


End If 

End Sub 


Private Sub NewXMLFile( ByVal sender As System.Object , ByVal e As System. EventArgs) 
Handles btnNewWorld.Click, MenuItem12.Click 

Dim saveFileDialogl As New SaveFileDialog 

Dim xNode As IXMLDOMNode 


saveFileDialogl.InitialDirectory = "xml\" 

saveFileDialogl. Fil ter = "World Instance File (*. wid) 1*. wid" 

saveFileDialogl.FilterIndex = 1 

saveFileDialogl.RestoreDir ectory = T~e 


If saveFileDialogl . ShowDialog() = DialogResult . OK Then 

, Se up s~ e<1m tur'" 1 1.ng. 

D1.m filename As String = saveFileDialogl . FileName 

Dim myFileStream As New System.IO.FileStream(filename, 


System.IO.FileMode.OpenOrCreate, System. IO. FileAccess.Write, 
System.IO.FileShare . None) 

Dim XMLWriter As New System. IO.StreamWriter(myFileStream) 

r flrite 'lL ddta to tl.l 

XMLWriter.writeLine("<?xml version=""l . O"" encoding=" "UTF-8""?>") 

XMLwriter.writeLine("<world name;"""" >") 

XMLWriter .writeLine(" <bitmap filename=""""/>") 

XMLWriter.WriteLine(" <user X y=llI1"11 roll=llllnn=IIOIIII Z~II"'I" 

pitch="I",r, yaw='I'IIIII/ >") 
XMLWriter.WriteLine(" <locals>") 

XMLWriter.WriteLine (" </locals>") 

XMLWriter.WriteLine("</world>") 


, Close the treams 

XMLWriter.Close() 

myFileStream.Close() 


, Load thl.S new, empty file in 0 th~ p.og_dlT. 
stFilePathAndName = saveFileDialogl . FileName 
Dim MyFile As FileInfo = New FileInfo (stFilePathAndName) 
stFileNameOnly = MyFile.Name Gl ~1 data 
txtWorldFile.Text = MyFile.Name . Display to Screen 

I This Ivad the XML Loto ~oc. 

http:StatusBarl.Te
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xDoc.load(stFilePathAndName) 

This loads Nod~ data into Nod s 
Nodes = xDoc.documentElement.childNodes 
For Each xNode In Nodes 

If (xNode.nodeName = "bitmap") Then 
BitmapNode = xNode 

End If 
If (xNode.nodeName = "user") Then 

userNode = xNode 
End If 
If (xNode.nodeName = "locals") Then 

LocalEntityNodes c xNode.childNodes 
End If 

Next 

. Clear all f~elds . 
ClearAll () 
, Display all world da a presen 
DisplayWorldData() 
, Enabl~ ' Delele ~orld'. disahl most 0 hpr commands . 
ChangeObjectsAfterLoad() 

, .'et the nratus ar 
StatusBarl.Text "Status: New file created and loaded successfully." 

End If 

End sub 

Private Sub DeleteXMLFile( ByVal sender As System.Object, ByVal e As System . EventArgs ) 
Handles btnDeleteWorld.ClicK, MenultemlS.ClicK 

If (stFilePathAndName <> "") Then 
If (MsgBox("Delete " + stFileNameOnly + "?", MsgBoxStyle . OKCancel, 
"Delete Confirmation") = MsgBoxResult.OK) Then 

• Oe.e e ~ue f 1~ anI cleaL Ule pp.op i~t~ [~el . 

Kill (stFilePathAndName) 

txtWorldFile . Text = "" 


• Set the status bar 
StatusBarl.Text = "Status: " + stFileNameOnly 

+ " has been successfully deleted." 

Clear the ed~~or and disable all commandB tha can ' be used . 
ClearAll () 
DisableCommandsOnworldDelete() 

End "If 
E:nd If 

End Sub 

Priva e Sub ClearAll() 
txtEntityLibFile.Text 

txtUserX.Text = "" 

txtUserY.Text = "" 
txtuserRelZ.Text = 
txtUserRoll.Text = 
txtUserPitch.Text = "" 

txtUserYaw.Text = "" 

ClearLocalEntity() 

txtBitmapFilename.Text 
txtWorldName.Text = "" 

lstEntity.ltems.Clear() 
lstLocal . ltems.Clear ( ) 

If Not (boxThumb . lmage Is Nothing ) Then 
boxThumb. Image.Dispose () 
boxThumb.lmage = Nothing 

End If 

http:MsgBoxResult.OK
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txtWorldName.Text 
End Sub 

Private Sub ClearLocalEntity() 
txtEntityName.Text = 

txtEntityX.Text = '''' 
txtEntityY.Text = "" 
txtEntityRelZ.Text = 

txtEntityRoll . Text = 

txtEntityPitch . Text = "" 

txtEntityYaw.Text = "" 
txtEntityLibRef . Text = "" 
txtEntityIDRef.Text 

End Sub 

Private sub DisplayWorldData() 
Dim xNode As IXMLDOMNode 
Dim sLocal As String 

, Th~ name of he rId 

txtWorldName.Text 


xDoc. documentElement .attributes .getNamedltem ("name") . nodeValue () 


User data 
txtUserX.Text = UserNode.attributes.getNamedltem("x") .nodeValue() 
txtUserY.Text = UserNode.attributes.getNamedltem("y") .nodeValue() 
txtUserRelZ.Text = UserNode.attributes.getNamedltem("z") .nodeValue() 
txtUserRoll.Text = UserNode.attributes.getNamedltem("roll n ) .nodeValue() 
txtUserPitch.Text = UserNode.attributes.getNamedltem("pitch n) .nodeValue() 
txtUserYaw.Text = UserNode.attributes.getNamedltem("yaw") . nodeValue() 

, Bitmap patch. 
txtBitmapFil ename.Text 

BitmapNode.attributes.getNamedltem("filename") .nodeValue() 
GBitmapFilename = txtBitmapFilename.Text 
If Not (BitmapNode.attributes.getNamedItem("filename") .nodeValue() "") Then 

objBitmap = Image.FromFile("terrain\" _ 
+ BitmapNode. attributes .getNamedItem (" filename") . nodeValue () ) 

boxThumb.Image = objBitmap 

End If 


, Display th~ Local Entity list 
For Each xNode In LocalEntityNodes 

sLocal = xNode.attributes.getNamedItem(nname") .nodeValue() + " (n 
+ xNode.attributes.getNamedItem("x n) .nodeValue() + 
+ xNode.attributes.getNamedltem("y") .nodeValue() + n)" 

lstLocal.ltems.Add(sLocal) 

Next 


End Sub 

Pr~vate Sub ChangeObjectsAfterLoad() 
btnSaveWorld.Enabled = True 
btnDeleteWorld.Enabled = True 
Menultem14.Enabled True 
MenultemlS.Enabled = True 

btnLoadEntityLib.Enabled True 
Menultem9.Enabled = True 

btnNewLocalEntity.Enabled True 
Menultem16.Enabled = True 

btnNewBitmap.Enabled = True 

btnLoadBitmap.Enabled = True 

btnSaveBitmap.Enabled = True 

Menultem6.Enabled = True 

Menultem7.Enabled = True 

MenultemlB.Enabled = True 

If Not (txtBitmapFilename.Text "") Then 
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btnOpenBitmapEditor.Enabled True 

Menultem8.Enabled = True 


End If 


txtUserX.ReadOnly = False 

txtUserY.ReadOnly = False 

txtUserRelZ.ReadOnly = False 

txtUserRoll.ReadOnly = False 

txtUserPitch.ReadOnly = False 

txtUserYaw . ReadOnly = False 


txtWorldName.ReadOnly = False 

End Sub 

Privace Sub DisableCommandsOnWorldDelete() 

txtWorldName.ReadOnly = True 


txtUserX.ReadOnly = True 

txtUserY.ReadOnly = True 

txtUserRelZ.ReadOnly = True 

txtUserRoll.ReadOnly = True 

txtUserPitch.ReadOnly = True 

txtUserYaw.ReadOnly = True 


txtEntityName.ReadOnly = True 

txtEntityX.ReadOnly = True 

txtEntityY.ReadOnly = True 

txtEntityRelZ.ReadOnly = True 

txtEntityRoll.ReadOnly = True 

txtEntityPitch.ReadOnly = True 

txtEntityYaw.ReadOnly = True 

txtEntityLibRef.ReadOnly = True 

txtEntityIDRef.ReadOnly = True 


txtBitmapFilename .ReadOnly = True 
txtWorldName.ReadOnly = True 

btnSaveWorld.Enabled = False 

btnDeleteWorld . Enabled = False 

Menultem14.Enabled False 

Menultem15.Enabled = False 


btnLoadEntityLib.Enabled = False 
Menultem9.Enabled = False 

btnUseEntity.Enabled = False 

btnNewLocalEntity.Enabled = False 

btnSaveLocalEntity.Enabled = False 

btnDeleteLocalEntity.Enabled = False 

MenultemlO.Enabled False 

Menultemll.Enabled False 

Menultem16.Enabled False 

Menultem17.Enabled False 


btnNewBitmap.Enabled = False 

btnLoadBitmap.Enabled = False 

btnOpenBitmapEditor.Enabled = False 

btnSaveBitmap.Enabled = False 

Menultem18.Enabled = False 

Menultem6.Enabled False
r 

Menultem7.Enabled Falser 

Menultem8.Enabled False 

End Sub 


Private Sub SaveXMLFile (ByVal sender As System .Object, 8yVal e As System.EventArgs) 
Handles btnSaveWorld . Click, Menultem14.Click 

, Sa'J s User and B.l. map . r f~rmat on L >e 1 Eur l_y 'lala sto ed y B P L tt! tun_ .L01.S. 

Dim xNode, newUser, newBitmap As IXMLDOMNode 
Dim newAttr As IXMLDOMAttribute 
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I Check for proper syncax. 
If (txtUserX.Text.Length = 0 Or t xtUserY.Text.Length = 0 
Or txtUserRelZ.Text. Length = 0 Or txtUserRoll.Text.Length = 0 
Or txtUserPitch.Text.Length = 0 Or txtUserYaw.Text.Length = 0 
Or txtBitmapFilename.Text.Length = 0 Or txtWorldName.Text.Length = 0) Then 

StatusBarl.Text = "Error: One or more fields have been left blank. 
World not saved." 

Exit Sub 
End If 

I Say data 1:0 81unapNode. 

newBitmap xDoc. createElement ("bitmap") 


newAttr = xDoc.createAttribute("filename") 

newAttr.nodeValue = txtBitmapFilename.Text() 

newBitmap.attributes.setNamedltem(newAttr) 


, Save data to UserNode . 

newUser xDoc. createElement ("user") 


newAttr xDoc. createAttribute ("x") 

newAttr.nodeValue = txtUserX.Text() 

newuser.attributes.setNamedltem(newAttr) 


newAttr = xDoc. createAttribute ("y") 

newAttr.nodeValue = txtUserY.Text() 

newUser.attributes.setNamedltem(newAttr) 


newAttr = xDoc.createAttribute("z") 

newAttr.nodeValue = txtUserRelZ.Text() 

newUser.attributes.setNamedltem(newAttr) 


newAttr = xDoc.createAttribute("roll") 

newAttr.nod eValue = t xtUserRoll.Text() 

newUser.attributes.setNamedltem(newAttr) 


newAttr = xDoc. createAttribute ("pitch") 

newAttr.nodeValue = txtUserPitch.Text() 

newUser.attributes.setNamedltem(newAttr) 


newAt tr = xDoc. createAt tribute ("yaw") 

newAttr.nodeValue = txtUserYaw.Text() 

newUser.attributes.setNamedltem(newAttr) 


, S ve world filename 

newAttr = xDoc. createAttribute ("name") 

newAttr.nodeValue = txtWorldName.Text 

xDoc.documentElement.attributes.setNamedltem(newAttr) 


, Append 1n£ormatlon into the document 

xDoc.documentElement.removeChild(BitmapNode) 

xDoc.documentElement.removeChild(UserNode) 


BitmapNode = newBitmap 

UserNode = newUser 


xDoc.documentElement.appendChild(BitmapNode) 

xDoc.documentElement.appendChild(UserNode) 


, Save xml to file. 

xDoc . save(stFilePathAndName) 


, Set I:he sta US bar. 
StatusBarl.Text = "Status: World file saved." 

End Sub 

, Listbox funcLions. 
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Private Sub RefreshEntityListBox() 
Dim xNode As IXMLDOMNode 
Dim newEntity As String 
IstEntity.Items . Clear() 
For Each xNode In EntityNodes 

newEntity = xNode.attributes.getNamedItem("name") .nodeValue() + " " 
+ xNode.attributes.getNamedItem("ID") .nodeValue() 


IstEntity . Items.Add(newEntity) 

Next xNode 

End Sub 

Private Sub RefreshLocaIEntityListBox() 
Dim xNode As IXMLDOMNode 
Dim newEntity As string 
I s tLocal.Items.Clear() 
For Each xNode 10 LocalEntityNodes 

newEntity = xNode.attributes.getNamedItem("name") .nodeValue() + " (" 
+ xNode.attributes.getNamedItem("x") .nodeValue() + 
+ xNode . attributes.getNamedItem("y") .nodeValue() + " ) " 


IstLocal. Items.Add (oewEntity ) 

Next xNode 

End Sub 

Private Sub ClearEntityListSelections() 
For nIndex As Integer = 0 To (lstEntity. Items.Count () - 1) 

IstEntity.SetSelected(nIndex, False ) 
Nex~ nIndex 

End Sub 

Private Sub ClearLocaIEntityListSelections() 
For nIndex As Integer = 0 To (lstLocal.Items.Count() - 1) 

IstLocal.SetSelected(nIndex, False ) 
Next nIndex 

End Sub 

Private Sub SetLocalEntityListboxFocus(Byval coor As Coor) 
Dim mString As String = GetEntityNameFromCoor(coor) + " (" + coor.x.ToString() _ 

+ ", " + coor. y. ToString () + ")" 
lstLocal.SetSelected(lstLocal.Items.IndexOf(mString), True ) 

End Sub 

I Local entity helper functions . 

Private Function GetNodeFromCoor( ByVal coor As Co~r) As IXMLDOMNode 
Dim xNode As IXMLDOMNode 
For Each xNode In LocalEntityNodes 

If ((xNode.attributes.getNamedItem("x") .nodeValue() coor . x) 
And (xNode.attributes.getNamedItem("y") .nodeValue() coor . y» Then 

Return xNode 
End If 

Next 
End Function 

Private Sub DeleteNodeByCoor(ByVal coor As Coor) 
Dim xNode, subNode As I XMLDOMNode 
xNode = GetNodeFromCoor(coor) 
For Each subNode In Nodes 

If (subNode.nodeName = "locals") Then 
subNode.removeChild(xNode) 

End If 
Next 

End sub 

Private Function GetEntityNameFromCoor (ByVal coor As Coor) As String 
Dim xNode As IXMLDOMNode 
For Each xNode In LocalEntityNodes 

If «xNode.attributes.getNamedItem("x") .nodeValue() = coor . x) 
And (xNode.attributes.getNamedltem("y") .nodeValue() = coor.y» Then 

Return xNode.attributes.getNamedltem("name") .nodeValue() 
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End If 

Next 


End Function 


Pr~vate Punction ParseNameFromString( ByVal aString As String ) As String 
Dim nLength As Integer 
n Length = aString.lndexOf(" ") 
If (nLength < 0) Then 

ParseNameFromString 
Exit Punction 


End If 

ParseNameFromString aString. Substring (0, nLength) 


Eud Punctioc 

private Function ParseIDFromString( ByVal aString As String) As String 

Dim nLengt h As Integer 

nLength = (aString . Length() - aString.lndexOf(" "» - 1 

If (nLength < 0) Then 


ParseIDFromString 
Exit Funct~on 

End If 
ParseIDFromString aString. Substring ( (aString. IndexOf (" ") + 1), nLength) 

End Punction 

Private Punction ParseCoorFromString(ByVal aString As String ) As Co~r 


Dim sTemp As String 

Dim cTemp As New Coor 


, If there is no string, return 0,0 as inval~d. 

If (aString.IndexOf(" ") = - 1) Then 

cTemp . x = 0 

cTemp . y = 0 

ParseCoorFromString cTemp 

Exit Function 


End If 

, Parse the string for the coordinates . 

sTemp = aString. Substring ( (aString. IndexOf (" (") + 1), 


(aString.Length() - aString . IndexOf("("» - 2) 

cTemp . x = sTemp.Substring(O, sTemp . lndexOf(","» 

cTemp.y = sTemp.Substring(sTemp . IndexOf("," ) + 2, 


(sTemp . Length() - sTemp . IndexOf( " ,"» - 2) 

ParseCoorFromString = cTemp 


End Function 


, Entity Punct~ons 

Private Sub LoadEntityLibrary( ByVal sender As System.Objec t, ByVal e As 
System . Ev e n tArgs) Handles btnLoadEntityLib . Click, Menultem9.Click 

Dim openFileDialogl As New OpenFileDialog 
Dim stFileName As String 

openFileDialogl . lnitialDirec t ory = "xml \ " 

openFileDialogl . Title = "Open Entity Library " 

openFileDialog1 . Filter = "Entity Library (*.elb) I* . elb" 

openFileDialog1.Filterlndex = 1 

openFileDialog1 . RestoreDirec t o ry = True 


If openFileDialogl.ShowDialog() = DialogResult.OK Then 
, Extract file strings from th~ dLalog 
stEntFilePathAndName = openFileDialogl.FileName 
Dim MyFile As Filelnfo = New Filelnfo(stEntFilePathAndName) 
stEntFileNameOnly = MyFile . Name Global data . 
txtEntityLibFile.Text = MyFile.Name • Display t SCLe~. 

, This loads the XML into xDoc. 

xDocEntity.load(stEntFilePathAndName) 


, This loadg Node data into Nodes. 

http:DialogResult.OK
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EntityNodes ~ xDocEntity.documentElement.childNodes 

, Loop through and display materials. 

RefreshEntityListBox() 


, Set the status bar. 

StatusBar1.Text ~ "Status: Entity library loaded successfully." 


, Disable the ' use entity' command. 

btnUseEntity.Enabled = False 

MenuItem10.Enabled = False 


End If 

End Sub 


Private Sub OnEntitySelect (EyVal sender As System.Object, ByVal e As 
System . EventArgs) Handles IstEntity . SelectedIndexChanged 

Enable 'Use Entity command . 
If (lstLocal.SelectedIndex > -1 Or bNewLocalEntity) Then 


btnUseEntity.Enabled ~ True 

MenuItem10.Enabled = True 


l::lse 

btnUseEntity . Enabled = False 

MenuItem10.Enabled False 


End If 

End Sub 


Private Sub UseEntity( ByVal sender As System . Object, ByVal e As System. EventArgs) 
Handles btnUseEntity.Click 

• Load Data into the forms 

txtEntityName.Text = ParseNameFromString(lstEntity.SelectedItem()) 

txtEntityLibRef.Text = txtEntityLibFile.Text 

txtEntityIDRef.Text ~ parseIDFromString(lstEntity.SelectedItem()) 


End 	Sub 

Private Sub OnLocalEntitySelect( ByVal sender As System.Object, ByVal e As 
System. EventArgs) Handles lstLocal.SelectedIndexChanged 

Dim xNode As IXMLDOMNode 
Dim cString As Co~r 
Dim mResult As MsgBoxResult 

If «bNewLocalEntity ~ True )) Then 
If (lstLocal.SelectedIndices.Count() = 1) Then 

mResult = MsgBox("Discard new entity?", MsgBoxStyle.YesNo, 
"Discard new entity?") 

If (mResult ~ MsgBoxResult.Yes) Then 
, ("ontinue 

g l se 

ClearLocalEntityListSelections() 

Exit Sub 


End If 

Else 


Exit Sub 

End If 


End If 


bNewLocalEntity = 0 'Reset this qlobal flag. 

If (lstLocal.SelectedIndices.Count() = 0) Then 

Exit Sub 


End If 


cString = ParseCoorFromString(lstLocal.SelectedItem()) 

For 	Each xNode In LocalEntityNodes 
If «xNode.attributes.getNamedItem("x") .nodeValue() cString.x)_ 
And (xNode.attributes.getNamedItem("y") . nodeValue() cString . y)) Then 

• S~t attributes to text t1e~ds. 


txtEntityName.Text = xNode.attributes.getNamedItem("name") .nodeValue() 

txtEntityX.Text = xNode.attributes.getNamedItem("x") .nodeValue() 

txtEntityY.Text = xNode.attributes.getNamedItem("y") .nodeValue() 

txtEntityRelZ.Text = xNode.attributes.getNamedItem("z") . nodeValue() 
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t x tEntityRoll. Text = xNode .attributes . getNamedItem ("roll") .nodevalue () 
t x tEntityPitch .Text = xNode.attributes.getNamedItem("pitch") .nodeValue() 
txtEntityYaw.Text = xNode.attributes.getNamedItem("yaw") . nodeValue() 
t x tEntityIDRef. Text = xNode. attributes .getNamedItem ("eID") .nodeValue () 
t x tEntityLibRef . Text = xNode. attributes .getNamedItem ("elib") . nodeValue () 
EXlot For 'En ity was t.ound exit the lOOp. 

End If 

Next 


, Enabl~ and disabl~ commands. 

txtEnt i tyX.ReadOnly = False 

txtEntityY.ReadOnly = False 

txtEntityRelZ.ReadOnly = False 

txtEntityRoll.ReadOnly = False 

txtEntityPitch.ReadOnly = False 

txtEntityYaw.ReadOnly = False 


btnNewLocalEntity.Enabled = True 

MenuItem16.Enabled = True 

btnSaveLocalEntity.Enabled = True 

MenuItem11.Enabled = True 

btnDeleteLocalEntity.Enabled = True 

MenuItem17.Enabled c True 


If (lstEntity.SelectedIndex > -1) Then 

btnUseEntity.Enabled = True 

MenuItem10.Enabled = True 


E.lse 

btnUseEntity . Enabled = False 

MenuItem10.Enabled False 


End If 

End Sub 


Private Sub NewLocalEntity(ByVal sender As System. Object, ByVal e As 
System. EventArgs) Handles btnNewLocalEntity.Click, MenuItem16 . Click 

, ~lear tht: tOl.'1T1 

ClearLocalEntity() 

, Enable the f~elQs 


txtEntityX.ReadOnly = False 

txtEntityY.ReadOnly = False 

txtEntityRelZ.ReadOnly = False 

txtEntityRoll.ReadOnly = False 

txtEntityPitch.ReadOnly = False 

txtEntityYaw.ReadOnly = False 


, Set the Eocus & change commands available. 
txtEntityX.Focus() 

btnNewLocalEntity.Enabled False 
MenuItem16.Enabled = False 

btnSaveLocalEntity . Enabled True 
MenuItem11.Enabled = True 

btnDeleteLocalEntity.Enabled False 
MenuItem17.Enabled = False 

, Enable this command if there loS an entity selected lon IstEntity . 
If (lstEntity.SelectedIndex > -1) Then 


btnUseEntity.Enabled = True 

MenuItem10.Enabled = True 


Else 

btnUseEntity.Enabled = False 

MenuItem10.Enabled False 


End If 

, rlear B~lections 


ClearLocalEntityListSelections() 


, Set the global creation flag to true. 
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bNewLocalEntity True 
End Sub 

Private SUb SaveLocalEncicy( ByVal sender As System.Object, ByVal e As 
SysCem.EventArgs) Handles bcnSaveLocalEntity . Click, Menultemll.Click 

Dim xNode, newNode As IXMLDOMNode 
Dim newAttr As IXMLDOMACCribuCe 
Dim mResult As MsgBoxResult 
Dim oldCoor As New Coor 

, Check Ear proper syntax 
If (txtEntityName.Texc.Length = 0 Or CxtEnCityX.Text.LengCh = 0 
Or txtEntityY.TexC.LengCh = 0 Or cxCEnticyReIZ.Texc.Length = 0 _ 
Or txtEntityRoll.TexC.Lengch = 0 Or CxtEnCicyPitch.Text.Length = 0 
Or CxtEncityYaw.Text.Length = 0 Or txtEnCicyIDRef.TexC.LengCh = 0 
Or txtEnticyLibRef . Text.Length = 0) Then 

Sec the status bar 
StatusBarl.Text = nError: One or more fields have been left blank. 

Local EnCiCy noC saved. n 

Exit Sub 
End If 

, Save the daca ppropriacely. 

If (bNewLo calEntity) Then ' 1£ bNe';lLocalEntity, save as a new nod"". 


, CneclC to see if the locatJ.on LS already used 

Dim bRemoveOccupanc As Boolean 

For Each xNode In LocalEncityNodes 


If «xNode.aCtribuCes.geCNamedICem(nxn) .nodeValue() txtEnticyX . TexC) 
And (xNode. accribuces .geCNamedICem (nyn) . nodeValue () txtEncicyY.Text) ) 
Then 

mResult = MsgBox(nRemove previous Local Entity at this location?n , 
MsgBoxStyle. YesNo, ncoordinates Occupiedn) 

If (mResult = MsgBoxResult.Yes) Then 
bRemoveOccupant = True 
But For 

Else 

Exit Sub 


Bnd If 

End If 


Next 


oldCoor.x txtEntityX.Text 
oldCoor.y txtEntityY.Text 

, Delete old node_ 
If (bRemoveOccupant) Then 

DeleteNodeByCoor(oldCoor) 
End If 

, Save data in a new node 
newNode xDoc. createElement (nentityn) 

lame 
newAttr xDoc.createAttribute(nname n) 
newAttr.nodeValue = txtEntityName.Text() 
newNode . attributes.setNamedltem(newAttr) 
, X. Y, Z 
newAttr = xDoc.createAttribute(nxn) 
newAttr.nodeValue = txtEntityX.Text() 
newNode . attributes.setNamedltem(newAttr) 
newAttr = xDoc. createAttribute (nyn) 
newAttr.nodeValue = txtEntityY.Text() 
newNode.attributes.setNamedltem(newAttr) 
newAttr = xDoc.createAttribute(nzn) 
newAttr.nodeValue = txtEntityRelZ.Text() 
newNode.attributes.setNamedltem(newAttr) 
• ~Jll Pitch Ya 

newAttr = xDoc . createAttribute(nroll n) 

newAttr . nodeValue = txtEntityRoll.Text() 

newNode. attributes. setNamedltem(newAttr) 

newAttr = xDoc. createAttribute (npitchn) 

newAttr . nodeValue = txtEntityPitch . Text{) 


http:locatJ.on
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newNode . attributes.setNamedltem(newAttr ) 

newAttr = xDoc. createAttribute ("yaw" ) 

newAttr . nodeValue = txtEntityYaw.Text() 

newNode . attributes . setNamedltem(newAttr) 

, Mater a1 Reference LD 

newAttr = xDoc. createAttribute ("eID") 

newAttr . nodeValue = txtEntityIDRef.Text() 

newNode . attributes.setNamedltem(newAttr) 

, Mater~al RelerenCE Lib~ary 


newAttr = xDoc. createAttribute("elib") 

newAttr.nodevalue = txtEntityLibRef.Text() 

newNode . attributes.setNamedltem(newAttr) 


, Add ~n the ne·.... intormatl.on as a new uode . 

For Each xNode In Nodes 


If (xNode.nodeName = "locals") Then 
xNode.appendChild(newNode) 
Exit For 

End If 
Next 

, Save XML to file 

xDoc.save(stFilePathAndName ) 


, Reset state var1able and refresh the Local Entity L1.st . 

bNewLocalEntity = False 

RefreshLocalEnt ityListBox() 

SetLocalEntityListboxFocus( o ldCoor) 


, Set the s atu bar 
StatusBarl. . Te x t = "Status : New local entity added successfully ." 

IUse 'Other ise, upcidt old data 
For 	Each xNode In LocalEntityNodes 

oldCoor = parseCoo rFromString(lstLocal . Selectedltem(» 
If ((xNode . attributes.getNamedltem("x") . nodeValue() oldCoor . x ) 
And (xNode. a ttributes.getNamedltem( "y " ) .nodeValue () = oldCoor.y» - Then 

, Update field 
, Namp. 
newAttr = xDoc. createAttribute ( "name" ) 

newAttr.nodeValue = txtEntityName.Text () 

xNode . attributes.setNamedltem (newAttr) 

, X Y Z 


newAttr = xDoc.createAttribute("x") 

newAttr.nodeValue = txtEntityX.Text() 

xNode.attributes.setNamedltem(newAttr) 

newAttr = xDoc. createAttribute ("y") 


newAttr . nodevalue = txtEntityY.Text() 

xNode. attributes. setNamedltem(newAttr) 

newAttr = xDoc.createAttribute("z") 

n ewAttr.nodevalue = txtEntityReIZ.Text() 

xNode . attributes. setNamedltem(newAttr) 

, Roll Pit~h raw 

newAttr = xDoc.createAttribute("roll") 

newAttr.nodeValue = txtEntityRoll.Text() 

xNode . attributes.setNamedltem(newAttr) 

newAttr = xDoc.createAttribute("pitch") 

newAttr.nodeValue = txtEntityPitch.Text() 

xNode . attributes.setNamedltem(newAttr) 

newAt tr = xDoc. createAt tribute ("yaw") 

newAttr . n odevalue = txtEntityYaw. Text() 

xNode.attributes.setNamedltem(newAttr) 

, Mate~ial Reference 1D 

newAtt r = xDoc.createAttribute ( "eID" ) 

newAttr.nodeValue = txtEntityIDRef.Text () 

xNode.attributes. setNamedltem (newAttr) 

I Mate ial Reference 4ibr~ 


newAttr = xDoc . c reateAttribute ( "elib " ) 

newAttr . nodevalue = txtEntityLibRef.Text() 

xNode.attributes.setNamedltem(newAttr) 


, Save XML da a 

http:intormatl.on
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xDoc. save (stFilePathAndName) 

RefreshLocaIEntityListBox() 

oldCoor.x = txtEntityX.Text 

oldCoor.y = txtEntityY.Text 

SetLocaIEntityListboxFocus(oldCoor) 

StatusBarl.Text = "Status: Local Entity successfully updated." 

E:xit For 


End If 
, Set he 8tat~6 bar. 
StatusBar l.Text = "Error: Update unsuccessful as the given 

Coordinates match no known existing node." 

Next 


End If 
End Sub 

Pr~vate Sub DeleteLocalEntity( 9yVal sender As System.Object, ByVal e As 
System. EventArgs) Handles btnDeleteLocaIEntity.Click, MenuItem17.Click 

, Cancel delete 1£ ~his is a ne~ local ~ntity in progr~s~ (sh~uld be ~mpossible .. . j 
If (bNewLocaIEntity) Then 

, Sel the stdtus bar. 
StatusBarl.Text = "Status: Ca=ot delete an unsaved local entity." 
Exit Sub 

End If 

, Confirm with user to delete the entity. 

Dim dResult As MsgBoxResult 

dResult = MsgBox("Delete currently selected Local Entity?", 


MsgBoxStyle.YesNo, "Local Entity Deletion") 
If (dResult = MsgBoxResult.Yes) Then 

DeleteNodeByCoor(ParseCoorFromString(lstLocal.SelectedItem())) 
RefreshLocaIEntityListBox() 
xDoc.save(stFilePathAndName) 
, Set the status bar 
StatusBarl.Text = "Status: Local entity successfully deleted." 

!;:lse 
, Set the status ba~. 


StatusBarl.Text = "Status: Local entity deletion aborted." 

Exit Sub 


End If 

, Clear l~st of selections, ,lear form, change enables. 

ClearLocaIEntity() 

RefreshLocalEntityListBox() 


txtEntityX.ReadOnly = True 

txtEntityY.ReadOnly = True 

txtEntityRelZ.ReadOnly = True 

txtEntityRoll.ReadOnly = True 

txtEntitypitch.ReadOnly = True 

txtEntityYaw.ReadOnly = True 


btnNewLocalEntity.Enabled = True 

MenuItem16.Enabled = True 

btnSaveLocalEntity.Enabled = False 

MenuItemll.Enabled = False 

btnDeleteLocalEntity.Enabled = False 

MenuItem17.Enabled = False 


End Sub 

, Bitmap Functions 

Private 	Sub NewBitmap( ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles 	btnNe wBitmap.Click 

D~m objGraphic s As Graphics 
Dim sName As String 

, Get the rilename from the user. 

F2.ShowDialog( Me ) 




, Set the atarus bar 
StatusBarl . Text ~ "Status: Terrain bitmap 

End If 
End Sub 

Private Sub OpenBitmapEditor(ByVal sender As 
System. EventArgs) Handles btnOpenBitmapEditor.C) 

• Check to see if a bitmap ~s loaded. 
If (tx tBitmapFilename . Text = "") Then 

'Set he status bar 
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If (F2 . GFilename . Text ~ "") Then 
StatusBar1.Text "Statue : Invalid name for new bitmap. Creation aborted." 
Ex~t Sub 

End I£ 

s Na me ~ F2.GFilename.Text + ".bmp" 


, Create ~he graphics obj~cts . 


objBitmap = New Bitmap(500, 500, Imaging.PixelFormat.Format2 4bppRgb) 

objGraphics = Graphics.FromImage(objBitmap) 


Ora'", on the bJ.~map v~a the graph_cB object.. 

objGraphics . FillRectangle(Brushes . Black, 1, 1, 500, 500) 


Set t.he im ge property oE r he PI ct rebt,x t J h", bitmd.p. 

boxThumb.Image ~ objBitmap 


, Save the ~mage to rile 

txtBitmapFilename . Text ~ sName 

GBitmapFilename = sName • Glvbal acress . 

objBitmap. Save ("terrain\" + sName, System. Drawing. Imaging . ImageFormat. Bmp ) 


, Clean up resour~es. 


objGraphics.Dispose() 


btnOpenBitmapEditor . Enabled True 

MenuItem8.Enabled = True 


, Set he tacus bar . 

StatusBar1.Text = "Status: New bitmap created." 


End Sub 


Private Sub LoadBitmap(ByVal sender As System.Object, ByVal e As System . EventArgs) 
Handles btnLoadBitmap.Click 

I Check It the Lmage is 500 x ~OO . then load . 
Dim openFileDialog1 As New OpenFileDialog 

openFileDialog1.InitialDirectory = "terrain\" 

openFileDialogl.Title ~ "Open Terrain Bitmap" 

openFileDialogl.Filter = "Bitmap Image (*.bmp) I*.bmp" 

openFileDialog1.FilterIndex = 1 

openFileDialogl.RestoreDirectory = True 


If openFileDialog1.ShowDialog() = DialogResult . OK Then 
, Extract. f le stringa rrom che dialug. 
Dim MyFile As FileInfo = New FileInfo(openFileDialog1.FileName) 

, Check for valid image si~e 
objBitmap = objBitrnap.FromFile("terrain\" + MyFile . Name) 
If ((objBitmap . Size . Height() <> 500) Or (objBitmap.Size .Wi 

, S~t the stacus b?r 
StatusBar1.Text = "Status: Invalid bitmap for terrail' 
E:xit Sub 

End If 

, Displa·, filenamf> and image. 

txtBitmapFilename.Text = MyFile . Name 

GBitmapFilename = MyFile.Name • Global acce 

boxThumb.Image = objBitmap 


1, 
btnOpenBitmapEditor . Enabled True 
MenuItem8.Enabled = True 
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StatusBarl.Text "Status : Cannot open bitmap edito r with no bitmap loaded ." 
Exit Sub 

End If 

I Open bitmap edlting form 

F3 = New frmBitmap 

F3.ShowDialog( Me } 


End Sub 

Private Sub SaveBitmap( ByVal sender As System . Object, ByVal e As System. EventArgs} 
Handles btnSaveBitmap . Click , MenuItem18 . Click 

• S ve the bitmdp ~v f' e 

I Check tor no b~cmap. 


If (txtBitmapFilename . Text "") Then 

Exit Sub 


End If 


I Sa e to file 

Dim dlg As SaveFileDialog = New SaveFileDialog 

dlg.Title = "Save BMP file" 

dlg . InitialDirectory = "terrain\ " 

dlg . Filte r = "bmp files ( * . bmp) 1* . bmpIAll files (* . *) 1* . *" 

If dlg . ShowDialog = DialogResult . OK Then 


D~m My File As FileInfo = New FileInfo(dlg.FileName} 

If (MyFile . Name = txtBitmapFilename .Text ) Then 


• ~rea ~ t e 9laph~~~ obJ LtB 


D~m tmpBitmap As Bitmap = New Bitmap(SOO, 500 , 

Imaging.PixelFormat . Format24bppRgb} 

Dim tmpGraphics As Graphics = Graphics . Fromlmage(tmpBitmap} 

, Copy the bitmap to he ternpcrary 8 dce via the graphlcs object. 

tmpGraphics . DrawImage(objBitmap , 0 , O} 


, Erage the lId b'trnap I pict x_ ~ox referenc~s . 


tmpGraphics . Dispose(} 

boxThumb . Image . Dispose(} 

objBitmap.Dispo se (} 


• Cupy the L~ map ua~k uv _ t objBl map . 

objBitmap = New Bitmap(500, 500, Imaging. PixelFormat . Format24bppRgb} 

tmpGraphics = Graphics . FromImage (objBitmap ) 

tmpGraphics . DrawImage(tmpBitmap , 0, O} 

tmpGraphics . Dispose(} 

t mpBitmap.Dispose (} 


I Save the olig~nal bitmap to flle 

objBitmap . Sav e (dlg.FileName, System.Drawing. Imaging. ImageFormat . Bmp} 


I Set the imaglc property of the picturebo;{ tv tbee bn r.ap. 
boxThumb . Image = objBitmap 

Else 
, Sa~e the 01 lO-) b_lrnap to ~l_ 

objBitmap . Save(dlg.FileName, System . Drawing. Imaging . ImageFo rmat . Bmp} 
, Set the image p~operty of the PlctULebOX to the bltn~p. 
boxThumb . Image = objBitmap 

End If 

GBi t mapFilename = MyFile.Name 

txtBitmapFilename . Text = MyFile.Name 


End If 

I Set the s~atus bar 
StatusBarl . Tex t = "Status : Terrain bitmap saved succes sfully . " 

End sub 
End Class 

Public Class Coo r 
Public x As Integer 
Public y As Integer 

End Class 
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, File: filename.vb 

, Desc: Tlli 8 is a f ilt:name ent ry form for the WIM Tool. 

, First created 00: February 21st, 2005 
, 	 Last modification: February 21st, 2005 

Copyr~9ht (c) Jason M. Bl cx (donblas donblas.org) 
1 ______________ _ 

, Revision HiscolJ': 

, 02 21 05: Form created 

Public Class frmFilename 
Tnherits System.Windows.Fo rms.Form 

?uhlic Shared GFilename As New TextBox 

All code in this ·Pegi...,n" was created by VS.NET as he graphical form was assembled. 
#RE:g~on " Windows Form Designer generated code " 

, futo genelCa ed 'Xi rem,.ved L_r c.l ~~t· . 
# End Region 

Private Sub Accept (ByVal sender As System.Object , ByVal e As System . EventArg s ) 
Handles 	btnOxay .Clicx 

GFilename.Text = txtFilename.Text 
Me . Clo se ( ) 

End Sub 

Private 	Sub Cancel (ByVal sender As System.Object , ByVal e As System . EventArgs ) 
Handles 	btnCancel.Clic x 

GFilename.Text 
Me . Close() 

End Sub 

End Class 

http:donblas.org
http:filename.vb
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I File: bitmap.vb 

I Desc: This is the bitmap edi ing form for the WIM rool. 

I First created on: February 21st , 2005 
I Last modification: March 12Lh, 2005 

I cooyright (c) Jason M. Black (donblas donbl s . org) 

, Rev~9ion History: 

, 02 21 05' Porm crca ed . 

, 02 22 05: iork on manLpulatLng bLtmaps continues ! 

I 02 25 05: 	Saving the bitmap is now done on the main form . 
I 02-27-05: 	 rhe mouse cursor tools now load and have proper hot spots . 


There is now a Z label that reporcs the elevation of a pixe_ _ 

, 02 28 05 : 	 This form now works on multiple uses SLnce it destructs on xi 

Added the CursorFactory from MSDN in order to allow colored mouse 
cursors . 

• 	 03 12 05: Added in tIle circle tool manipulations as w~11 as a control for 
their sensLtLvity . Perlin noise generatl.on functl.ons in. but no' 
working propeJ:ly . Added 1.n a 'Sub,hvide and Dpviate' tel·rain 
function , lends to look very fractaled . 

Public Class frmBitmap 
Lnherits System . Windows . Forms . Form 
Dim OffsetX , OffsetY As Integer 
Dim X, Y As Integer 

I A I code Ln ~is Region was Lreat d by VS.NET as the graphical form was assembl~d . 

#Region " Windows Form De signer generated code " 
uto-generated cooe relllov~d fo~ clarity 

!lEnd Region 

Private Sub OnFormLoad (ByVal sender As System.Object, ByVal e As System. EventArgs) 
Handles MyBase . Load, 14yBase . Activated 

I Copy oitmap to the pic~~rebox trom the pr~mari form . 
boxTerrain . lmage = frmMain . objBitmap 

Me .Cursor = System . Windows.Forms . Cursors .Default () 

RadioButton1 . Checked False 

RadioButton2 . Checked False 

RadioButton3 .Checked False 

RadioButton4 .Checked True 


End Sub 

Private Sub CloseBitmapEditor (ByVal sender As System. Object, ByVal e As 
System. EventArgs) Handles btnClose.Click 

boxTerrain .Dispose() . Thi, is goud as long as i doesn't ama e the Bitm p. 

Me . Dispose () 

End Sub 


Private Sub MouseMovesOverBitmap( ByVal sender As System . Object, ByVal e As 
System . Windows . Forms.MouseEventArgs) Handles boxTerrain . MouseMove 

, Calculatt:: the pm.it:Lon on the terra~n the mouse is hovel·l.ng oVt:r. 
OffsetX = frmBitmap . ActiveForm.Left() + boxTerrain . Left () + 4 
OffsetY = frmBitmap .ActiveForm.Top() + boxTerrain .Top() + 23 
X = boxTerrain . MousePosition.X() - OffsetX 
Y = boxTerrain. MousePosition.Y() - OffsetY 
IblX .Text "X:" + X.ToString() 
IblY.Text = "Y: " + Y.ToString() 

I Calculate th eleva ion of t:he rixe1 being how-red ,.:wer 
, ElevatLons ar whlt:e a 255 un~t:s above base, black = 0 unit abo"e bas 
Dim s As System.Drawing . Color = f rmMa in .objBitmap .GetPixel(X - 1, Y - 1) 
IblZ . Text = "Z : " + s.R .ToString() 

If (e . Button = MouseButtons.Left Or e .Button MouseBut:tons . Right) Then 

http:hovel�l.ng
http:generatl.on
http:bitmap.vb
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MouseClickOnBitmap(sender, e ) 

End If 


End Sub 


Private Sub MouseEntersBitmap( ByVal sender As System. Object, ByVal e As 
System. EventArgs) Handles boxTerrain. MouseEnter 

If (RadioButtonl.Checked) 'I'hen 
Me .Cursor = CursorFactory . Create("cursors/1.cur") Size 7. 

Elself (RadioButton2. Checked) Then 
Me . Cursor = CursorFactory. Create (" cursors/2 . cur") , Size 11. 

Elself (RadioButton3.Checked) Then 
Me .Cursor = CursorFactory.Create("cursors/3.cur") , Size 15 

Else 
Default mouse CllLSOL . 

Me .Cursor = System. Windows. Forms. Cursors.Cross () 
End If 

End Sub 

Private Sub MouseExitsBitmap( ByVal sender As System.Object, ByVal e As 
System. EventArgs) Handles boxTerrain.MouseLeave 

Me .Cursor System.Windows.Forms.Cursors.Default() 

IblX.Text "X:" 

IblY. Text "Y: " 

lblZ.Text "Z:" 


End Sub 

Private Sub MouseClickOnBitmap(ByVal sender As System . Object, Byval e As 
System.windows.Forms.MouseEventArgs) Handles boxTerrain.MouseDown 

, Calculate ·..,hat pl.xel the mouse was cllcked on X and Y range trom 1 to 500. 
OffsetX = frmBitmap.ActiveForm.Left() + boxTerrain.Left() + 4 
OffsetY = frmBitmap.ActiveForm.Top () + boxTerrain.Top() + 23 
X boxTerrain.MousePosition.X() - OffsetX 
Y = boxTerrain . MousePosition . Y() - OffsetY 

Transform the plxel that was ~llcked on . 

Dim bms As New BitmapManipStruct(frmMain.objBitmap) 


Last three arguments in these functions: Boolean for mOUSE button (false - left. 
rue = right) First integP! is the change in pixel v~lu~ whe th~ toal i_ used 

, Serond :Lnte er is the r3!lge or the circl.e tool as a raal.US. 
If (RadioButton1.Checked And e.Button = MouseButtons.Left) Then 

TFCircleTool(bms, frmMain . objBitmap . Width, frmMain. objBitmap . Height , X - 1, 
Y - 1, False , tbSensitivity.Value * 2, 2 ) 

ElseIE (RadioButton1.Checked And e.Button = MouseButtons.Right) Then 
TFCircleTool(bms, frmMain . objBitmap.Width , frmMain.objBitmap.Height, X - 1 , 

Y - 1, True , tbSensitivity.Value * 2, 2) 
EIselE (RadioButton2.Checked And e.Button = MouseButtons.Left) Then 

TFCircleTool(bms, frmMain.objBitmap.width, frmMain.objBitmap.Height, X - 1, 
Y - 1, False , tbSensitivity .Value * 2, 4) 

EIselE (RadioButton2.Checked And e.Button = MouseButtons.Right) Tben 
TFCircleTool(bms, frmMain . objBitmap.Width, frmMain.objBitmap.Height , X - 1, 

Y - 1, True , tbSensitivity.Value * 2, 4) 
Elself (RadioButton3.Checked And e.Button = l'IouseButtons.Left) Then 

TFCircleTool(bms, frmMain.objBitmap.Width, ErmMain.objBitmap.Height, X - 1, 
Y - 1, False , tbSensitivity.Value * 2, 6) 

EIselE (RadioButton3.Checked And e.Button = MouseButt ons.Right ) Then 
TFCircleTool(bms, frmMain.objBitmap . Width, frmMain . objBitmap.Height, X - 1, 

Y - 1, True , tbSensitivity.value * 2, 6) 
Else 

Exit Sub 
End If 

bms . Unlock ( ) 

boxTerrain.lmage = frmMain.objBitmap 


, Do not save to file, this is done back on the maLO form. 

End Sub 


Private Sub ChangeSensitivity( ByVal sender As System. Object, ByVal e Ag 
System. EventArgs) Handles tbSensitivity.Scroll 
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• B 	 t om-Left value 
If 	(xMin <= 500 And yMax <= 500) Then 

If Not (RNG.Next(O, 9» Then Sligh ly adjust the pixel 10 of the time .I 

rf (RNG.Next(O, 1» Then 

TFWritePixel(bms, xMin, yMax, nCenter + 1) 


Else 

TFWritePixel(bms, xMin, yMax, nCenter - 1) 


End If 

Else 'WL~ ,. ~eL' ~eight 90 ~f ~h t~me. 


TFWritePixe1(bms, xMin, yMax, nCenter) 

End If 


End If 


, Top R~ghl ,alue . 
If (xMax <= 500 And yMin <= 500) Then 

If Not (RNG.Next(O, 9» Then Sl~ghtly adjust the pixel 10% of the time . 
If (RNG.Next(O, 1» Then 

TFWritePixel(bms, xMax, yMin, nCenter + 1) 
Else 

TFWritePixel(bms, xMax, yMin, nCenter - 1) 
End .If 

Else Wr~ce c~nter' helght jO of the t~me. 
TFWritepixel(bms, xMax, yMin, nCenter) 

End If 
End Tf 

, Bottom Rlght al~~ 

If (xMax <= 500 And yMax <= 500) Then 
1.£ Not (RNG.Next (0 , 9» Then ' Slight I,' dJt!st he pixel 10% of the ime . 

If (RNG.Next(O, 1» Then 
TFWritePixel(bms, xMax, yMax, nCenter + 1) 

Else 
TFWritePixel(bms, xMax, yMax, nCenter - 1) 

end If 
Else 'Wtlt~ 'center' h~igut 90 of the t~me . 

TFWritePixel(bms, xMax, yMax, nCenter) 
End If 

End If 

, 4 t- ix > i pn, so ('xit Chis branch . 
Exit: Function 

End 1E 

, Calculate fOUl' ne'''' m~dpolnts . 
D~m nL, nR, nT, nB As Short 

Lett mJ..dpoint 
If (RNG.Next(O, 1» Then 

nL ((nCenter + nLeft) / 2) - RNG.Next(O, nSize / 2) 
Else 

nL ( (nCenter + nLeft) / 2) + RNG.Next(O, nSize / 2) 
End If 

, Pight midpC' r" 
I (RNG.Next(O, 1) ) Then 

nR ( (nCenter + nRight) / 2) - RNG.Next(O, nSize / 2) 
Else 

nR ( (nCenter + nRight) / 2) + RNG.Next (0, nSize / 2) 
End If 

, Top midpoint 
It (RNG.Next(O, 1» Then 

nT ((nCenter + nTop) / 2) - RNG.Next(O, nSize / 2) 
Else 

nT ((nCenter + nTop) / 2) + RNG.Next(O, nSize / 2) 
End If 

, Hotto~ m~dp0~nt. 

If (RNG.Next(O, 1» Then 
nB = ((nCenter + nBottom) / 2) - RNG.Next(O, nSize / 2) 

Else 
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nB ((nCenter + nBottom) / 2) + RNG.Next(O, nSize / 2) 

End If 


Dim xMid, yMid As Short 

xMid (xMax + xMin - 1) / 2 

yMid = (yMax + yMin - 1) / 2 


, Top Left. 
SDHelper(nSize / 2, ((nLeft + nTL) / 2), nT, ((nTop + nTL) / 2), nL, nTL, 

nTop, nLeft, nCenter, bms, xMin, xMid, yMin, yMid) 
TOp RJ.ght. 

SDHelper(nSize / 2, nT, ((nRight + nTR) / 2), ((nTop + nTR) / 2), nR, nTop, _ 
nTR, nCenter, nRight, bms, xMid + 1, xMax, yMin, yMid) 

, Bottom Lett . 
SDHelper(nSize / 2, ((nLeft + nBL) / 2), nB, nL, ((nBottom + nBL) / 2), 

nLeft, nCenter, nBL, nBottom, bms, xMin, xMid, yMid + 1, yMax) 
, Bottom Right 
SDHelper(nSize / 2, nB, ((nRight + nBR) / 2), nR, ((nBottom + nBR) / 2), 

nCenter, nRight, nBottom, nBR, bms, xMid + 1, xMax, yMid + 1, yMax) 
End Function 

End Class 

The following claas adapted from MSON 
, ht p - //msdn microsoft.com/library/default.dsp 
, ?url=/archl'Te/ en -us/dnaraskdr/htmllaskglu 11182003. asp 

Public Class CUrsorFactory 
Private Declare Unicode Function LoadCursorFromFile Lib "user32.dll" All.as 

"LoadCursorFromFileW" (ByVal filename As string ) As IntPtr 

Public Shared Function Create (ByVal filename As String ) As Cursor 

Dim hCursor As IntPtr 

Dim result As CUrsor = Nothing 


Try 

hCUrsor = LoadCursorFromFile(filename) 

If Not IntPtr.Zero.Equals(hCursor) Then 


result = New Cursor(hCursor) 
Else 

, Could not create a curSOL. 
Throw New ApplicationException("Could not create cursor from file" 

& filename) 
Bnd If 

Catch e x As Exception 
, If I had an error log the command would go here _ 

End Try 

Return result 

End Function 


End Class 
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I FLle: bitmap~ma~p.vb 

I Desc: This class/ unc ion libr LY is used to store bitmap ma~pulat~on 


funccions. I d~d this to clear up space in bitmap. vb. 


, First created all: Fpbruary 22nd, 2005 
, l,asc modifl.c<!tLon: t~arch 12th, 2005 

, Copycighc (c) Jason M. Black (donblas'donblas.org) 

, Revision His ory' 

, 02 22 05: Fl1e created. BitmapMan1pS ruct created. 
, 03 12 05: CLrcle tool manipulations added. 

Module bitmap_manip 

Public Class BitmapManipStruct 'Use only with 24 bit RGB bitmaps: 

Public BitmapBytes() As By e 

Public nStride As Integer 

Dim TheBitmap As Bitmap 

Dim BitmapData As System.Drawing.Imaging.BitmapData 

Dim nTotalSize As Integer 


Public Sub New (ByVal bmpIn As Bitmap ) 

TheBitmap = bmpI n 


End Sub 


Public Sub Lock () 
, Loc~ the bitmap f~r ~riting 
Dim rect As New Rectangle (a, a, TheBi t map.Width, TheBitmap.Height) 
, There L" ::56 shades of grey' 
BitmapData = The Bitmap.LockBits(rec t, Imaging. ImageLockMode.ReadWrite , 

Imaging.PixelFo rmat.Format24bppRgb) 

, fuLo,-dte n tor the data 

nTo talSize = BitmapData.Stride * BitmapData . He ight 

ReDim Bi tmapBy tes(nTotalSize) 

nStride = Bi t mapData.Stride 


, Copy the data 1n thp Bi mapS} q a~rdy. 

System. Runtime. InteropService s . Marshal. Cop y( BitmapData . Scana , BitmapBytes , _ 
a, nTotalSize) 

E:nd Sub 

Public Sub Unlock() 
I Copy lh data back into rhe or1g1na1 Bitmap. 
Sy stem . Runtime . InteropSe rvices.Marshal.Copy(BitmapBytes, a , 

BitmapData.Scana, nTo talSize ) 

, Unlock the bLtm,p f 'orr riting. 

TheB i t map . UnlockBi t s (BitmapData) 


• Release all ca ed da 

BitmapBytes = Nothing 

BitmapData = Nothing 


Eud SUb 

End Class 


, Inverts the color of an entire bi map. 

Public Sub TFInvertBitmap( ByVal bms As BitmapManipStruct, ByVal nWidth As Integer , 


ByVal nHeight As Integer ) 
Dim nRow, nColumn, nPixel As Integer 
D1m pixel As Integer 

bms. Lock ( ) 

pixel = a 

For nRow = a To nHeight - 1 


http:donblas'donblas.org
http:bitmap~ma~p.vb
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For 	nColumn = 0 To nWidth - 1 
For 	nPixel = 0 To 2 

bms.BitmapBytes(pixel) 255 - bms.BitmapBytes(pixel ) 
pixel += 1 

Next nPixel 

Next nColumn 


Next nRow 

End Sub 


'~lakes pixel ',' it 

Public Sub TFWhitePixel (ByVal bms As BitmapManipStruct, ByVal nWidth As Integer , 


ByVal nHeight As Integer , ByVal X As Dnteger , ByVal Y As Integer ) 
Dim n As Integer 
Dim pixel As In eger 

bms . Lock () 

pixel = 	 (X • 3) + (Y * bms.nStride) 
For 	n = 0 To 2 


bms.BitmapBytes(pixel) = 255 

pixel += 1 


Next n 

End Sub 


, Used f0r wri t~n9 p r in n ise. (I ~ould be used to '=1 e any apec f c p xel. 

, Lork() rrot includ J 

public Sub TFWriteNoisepixel( ByVal bms As BitmapManipStruct, ByVal X As In eger , 


ByVal Y 	As In eger , ByVal dNoise As Double ) 
Dim n As Integer 
Dim pixel, value As In eger 

value 	 System.Math . Floor((dNoise + 1.0) * 128) 

pixel 	 «(X - 1) • 3) + ((Y - 1) * bms.nStride) 
Fo," 	 n 0 To 2 


bms.BitmapBytes(pixel) = value 

pixel += 1 


Next n 

End Sub 


o Use ~ th S~ ~ iJe ~ ulti~~aL rerlai, g~nerat~on ~e lcd. 
Public Sub TFWritePixel( ByVal bms As BitmapManipStruct, ByVal X As Integer , ByVal Y 

As Integer , ByVal nValue As Integer ) 
Dim n As Integer 
Dim pixel As Integer 

If (nValue > 255 ) Then 

nValue 255 


End If 


If (nValue < 0) Then 

nValue 0 


End If 


pixel = 	 ((X - 1 ) • 3) + «Y - 1) • bms . nStride) 
For 	n = 0 To 2 


bms.BitmapBy tes(pixel ) = nValue 

pixel += 1 


Next n 

End Sub 


• Controls the lnteractivn between the mouse cursor and the bitmap. 
Public Sub TFCircleTool( ByVal bms As BitmapManipStruct, 8yVal nWidth As In eger , 

ByVal nHeight As Integer , ByVal X As Integer , ByVal Y As Integer , ByVal bButton As 
Boolean , ByVal nStrength As Integer , ByVal nRange As Integer ) 

bJ ton t 1 i leE true i" rigl t. 

Dim nRow , nColumn, nPixel As Integer 

Dim pixel As Integer 


bms.Lock () 
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For 	nRow = Y - nRange To Y + nRange 
For nColumn = X - oRange To X + nRange 

I Prevenco ltering memory outside the bitmap. 
If (nRow > 0 And nColumn > 0) Then 

pixel = (nColumn * 3) + (nRow * bms.nStride) 
For 	nPixel = 0 To 2 

If ((nColumn > X - nRange And nColumn < X + nRange) 
Or (nRow > Y - nRange And oRow < Y + nRange) ) Then 

If (bButton) Then ighc ~ .ck 
I P~event bitmap byte elra 
If (bms.BitmapBytes(pixel) < 256 - nStrength) Then 

bms.BitmapBytes(pixel) bms.BitmapBytes(pixel) 
+ nStrength 

Else 
bms.BitmapBytes(pixel) 255 

End If 
Else I Left C~ 

• PIevent b~tmap byte error. 
If (bms.BitmapBytes(pixel) > -1 + nStrength) Then 

bms .BitmapBytes(pixel) bms.BitmapBytes(pixel) 
- nStrength 

Else 
bms.BitmapBytes(pixel) 0 

End If 
End If 

Else 
If (bButton) Then • Pight click . 

• Pte eLt b~tmap bye e 4 .'r 
If 	(bms.BitmapBytes(pixel) < 256 - (nStrength / 2)) Then 

bms.BitmapBytes(pixel) = bms.BitmapBytes(pixel) 
+ (nStrength / 2) • Corners 

Else 
bms.BitmapBytes(pixel) = 255 

End If 
Else Lelt CI1Ck . 

I Pre:te 1 I.'" r bytt' .LJI: 

If (bms.BitmapBytes(pixe l ) > -1 + (nStrength / 2)) Then 
bms.BitmapBytes(pixel) = bms . BitmapBytes(pixel) 

- (nStrength / 2) I _<..LfleI:S. 

Else 
bms.BitmapBytes(pixel) = 0 

End If 
End If 


End If 

pixel += 1 


Next nPixel 

End I 


Nex nColumn 

Next nRow 


End SLlb 


End 	r40dule 



208 Section 6 - W.I.M. Tool 



Section 7 - Interactive Terrain Simulator 209 

Section 7 

Interactive Terrain Simulator Code and Screenshots 
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I.T.S.Screenshot (1 of 14) 
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I.T.S. Screenshot (2 of 1.4) 
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LT.S. Screenshot (3 of 14) 
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I.T.S. Screenshot (4 of 14) 
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I.l.S.Screenshot (5 of 14) 

Below: This is a generic scene in a simulation. 
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I.T.5.5creenshot (6 of 1.4) 

Below: These boxes are entities being affected by gravity. 
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I.T.S. Screenshot (7 of 14 ) 

Below: The box entities have reached the ground. 
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I.T.S. Screenshot (8 of 14) 

Below: More of the terrain can be seen when the camera jumps. 
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LT.S.Screenshot (9 of 14) 

Below: This terrain was created by the W.I.M. Tool. 
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I.T.S. Screenshot 	 (10 of 14) 

Below: More terrain created by the W.I.M. Tool. 
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I.T.S. Screenshot (ll of :1.4 ) 

Below: The camera is pointed at nearby hills in this W.I.M. Tool terrain. 
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I.T.5. 5creenshot (12 of 14) 

Below: The command console displays the help menu. 
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LT.S. Screenshot (13 of 14) 

Below: The command console contains various entity-related commands. 
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1.1.5. Screenshot (14 of 14) 

Below: Visual infonnation and hidden infonnation are both managed here. 
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II 
II F'.lle: origins.epp 
II 
II Dese: This is the main file fo~ th In eractiv Terrain Simulator. 
II 
I I First created on: December 27th. 2004
II Last modifiedt ion: April 6th. 2005 
II 
II copyright (c) Jason M. Black (donblas donblas.org) 
II Pan:ially Bas"d on Original Code By: Petel' Walsh, au ho of 'The Zen of 

II Dl.rectJD Game Progr~ng· 
II 
II Revision History: 
II
II 12-27 04: Added revision history. File created. Conver ed code to DX9. 

II 12 28 04: Hollowed out code and commented everything.

II Mouse cursor and bacKgrolmd images are workl.ng. 

II 01 02-05: Console's now visible. 

II 01 04 05: Removed global objects Sl.nce they are all now Singletons. 

/1 01-05 05: Added in menu text.: as well as the l.lsting of .wid f.lles on the 

1/ screen in stale #2. 

II 01-]3 as: Ref~ned the menu calls. Set up the camera posl.tl.on. Pritnl.t.lves 

/1 now rendel in color. Meshes also render, 'lnd both m shes and 

II pnmi i V~9 load tex ures properly. 

1/ 03'01 05' World data now loads propecl.Y , and the console has been 

/1 update to allow an interface Wl.th his data. AlsQ, he eta 

II sWl.tching has been updated 0 reflect these changes. 

1/ 03'18-05: Objects now load and transform properly.

II 03-~5 05: Help menus add_d to the now cleaned up console. 

1/ 04-06 05: Added in some management of terrain/world data. 

11-- - -- -.-- -- -- - - - - - - ------ - -- - - - 

#include "common. h" / I Includes. globals. 

II include "debug. h" II Debuggl.ng functLons. 

II ~nclude "auxd3d. h" / I Aux~lary functions. Scpera od for cleanliness 

#include "zen.h" 1/ GrapbicB classes and functLons. 

lIinclude "zencamera.h" II Tic cam~ra class. 

'include "font . h" II CZenFoot for 30 fonts. 

lIinclude "console.h" 1/ Console classes. 

liinclude "input.h" II DlIee Input classes. 

#include "world.h" II S ructure to load. hold. and access Slm da~a. 


'include "screens.h" II Screens and menus. 

lIinclude " terrain.h" II T rraio class. 

'include "physics.h" II Physics funccLons. (Gravity) 


1/ - 
/1 Name: WndProc() 

II Desc' Processes system messages 

II 
long CALLBACK WndProc( HWND hWnd, UINT u Message , WPARAM wParam, LPARAM lParam 
( II P. ~ f __m ~<Jn," o.J 3 .J OT' message,; from he :'ndows' IS.I.. 

CConsole * Console CConsole::Instance(); 

switch ( uMessage ) 

{ 


case WM ACTIVATE : 

( 

1f ( LOWORD( wParam) != WA_INACTIVE 
{ 

9 bActive = TRUE; 
} 
else 
( 

FALSE; 

return Q . 

case WM CREATE: /1 CreateWLadow() was called. 

// GOl area for GO! version of Simlnit(). 

http:Debuggl.ng
http:posl.tl.on
http:workl.ng
http:donblas.org
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re urn 0; 

case WM_PAINT: // Message to redraw the w:'ndow. 
{ 


ValidateRect( hWnd, NULL ); 

return 0; 


case WM KEYDOWN: 

{ 


Console->OnKeyDown( wParam ); 


switch ( wParam ) 
{ 

case VI< LEFT : 
{ 

break ; 
} 
case VK RIGHT : 
{ 

break ; 
} 
case VI< UP: 
{ 

break ; 
} 
case VK DOWN : 
{ 

break ; 

return 0; 

case WM CHAR: 
{ 


Console->OnChar( (char )wParam ); 

return 0; 


case WM_DESTROY: // The ',ando'" 1.S cloB~ng. 
{ 

Po stQuitMessage( 0 ) ; /1 EX1.t program. 
return 0; 

case WM_SETCURSOR: 
( 

CZenMouse w g_Mouse = CZenMouse::Instance(); 
return g_Mouse ->HandleSetCUrso r () ; 

default : 
( // L \ooindo'''s h..Indle cheLS mLssage 

return DefWindowProe ( hWnd, uMessage , wParam , lParam ); 
} 

/1-- ---- ----------- - ---------
II Name: WlnMaLn() 

II Dese: En ry point to the program. Initializes evelyching, and go~s into a 

II message-processing loop. Idle t~me ].6 used ~o render the scep~ 


II -------
int WINAPI WinMain( HINSTANCE hInstance, HINSTANCE hPrevInstance, PSTR pstrCmdLine , int 
iCmdShow ) 
{ 

HWND hWnd; / I The handle to our main WUldow. 

MSG msg; II The message windows is sendl.ng us. 

WNDCLASSEX we; II The window class used to create our window. 


http:sendl.ng
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II The name of our class and also the title to our ~indo' 
static char strAppName[] ; "ITS - Interactive Terrain Simulator"; 

II Pill in the window class with the attributes for our main window. 

II The size of this s rutur in bytes. 

wC.cbSize sizeof ( WNDCLASSEX ); 

I I 111= tile ot tile '... ~ndo.... 

wc.style CS HREDRAW CS VREDRAW CS OWNDC; 

,I Jseless lnft") mation Just set 0 _e .;:) 

wC . cbClsExtra o · 


seless lnF rmat~op Jus~ set to zero. 
wc . cbWndExtra o· 
I I ht.o namt.o of our nt har.dlel:. 
wC . lpfnWndProc ; WndProc; 
II A handle to the appl~cat~ons ~nBtance. 
wc.hlnstance ; hlnstance; 
/ I The band.e to the brush to use for the ...·~ndow background 
wc.hbrBaekground ; (HBRUSH)GetStockObjeet( DKGRAY BRUSH); 
If 1\ bandle th ic T' t use f~r the window 
we . hleon ; Loadlcon( NULL, IDI APPLICATION); 
I I ' I' :lIldle to a smaller ve1:sion ot th", apps icon 
'lie. hleonSm ; Loadleon ( NULL, IDI_APPLICATION ) ; 
, I A band... to the cursor to use . bile tn", mouse ~" u ·er· our 'uldD'''' 

we.hCursor ; LoadCursor( NULL, IDC_CROSS ); 
I A t d ... r) hE' rp. OLlt'ce 1..ille a 0 U m"llU 

we . lpszMenuName ; NULL; 
II te human readable name for this class. 
we.lpszClassName ; strAppName; 

II Regis ex the -lasB ~th windows. 
RegisterClassEx( &wc ); 

II Cr-ate he w nd w taspd on he pre,ious class 
hWnd ; CreateWindowEx( WS_EX_TOPMOST, II Advanced style set ~ngs. 

strAppName, II The name of the class. 
strAppName, /1 .hL ·... indo.... captl.on. 
WS_POPUP I WS_SYSMENU I WS_VISIBLE , fl The Wl.naow style. 
CW_USEDEFAULT, // Th" ~n~ · dl x ositl.on. 
CW_USEDEFAULT. ,I Tbe 1.n~!..ial l pu:l 1.on. 
512, 512, II The inti~al wl.dtb I be1:gh 
NULL, /1 Handle to parent .....wdo....·• 
NULL, /1 Handle to the menu. 
hlnstanee, /1 Handle to the apps 1.nstance. 
NULL); II Advanced context. 

g_hwndMain ; hWnd; 

g_hlnstMain ; hlnstanee; 


II Dl.splay the W ndow Ne Just created. 

ShowWindow( hWnd, iCmdShow ); 

I I D a the ....·i,do conten 5 For the fl. rs t l.m". 

Updatewindow( hWnd ); 


if ( FAILED ( Simlnit () ) ) 

( 	 II Slmulatlon lnlt~al12at1.0n - eXl.t slrnulation if there is an error. 

Debug ( "Simulation initialization failed . Exiting." ) ; 
SimCleanup() ; 
return E_FAIL; 

while ( 	 TRUE) 
{ 	 I I This is the windo~,s messag'" l00p . 

if ( PeekMessage( &rnsg, NULL, 0, 0, PM_REMOVE) ) 
{ II If there 1. a meog~ge ~ Ir~,ec 

if ( msg.message ;; WM QUIT ) 

{ I I This means -we shou l.d exl. t the loop. 


break ; 
}
II Change the format of certain messages. 

http:lnlt~al12at1.0n
http:ositl.on
http:captl.on
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TranslateMessage( &msg ); 

1/ ~a~s the message to WndProc() for processing . 

DispatchMessage( &msg ); 


else 

{ 


SimLoop () ; 


SimCleanup() ; 

1/ Return ~ontro w ndows with the ex~t code 
return msg . wParam; 

1/ - - - -- - - - - - -------- - - . -- ----- .••.. - ---- •• -- - --- - - --- - --------- - ----- --
1/ Name S imInit ( ) 
1/ DeBc: In~tia11ze veryth~ng needed ~n the simulatlon. Should only be callea 
II once per B1mulation. 
II - ---- - --- . - - - - - - - -- -- -- -- ---- . 
~nt Simlnit () 
{ 

HRESULT r = 0; 
CZenMouse * g_ Mouse CZenMouse::lnstance(); 
CConsole * Console = CConsole: :Instance(); 

II Create the IDirect309 pointer 

g~D3D = Direct3DCreate9( D3D_SDK_VERSION ); 

if ( !Trycatch« vOld*)g~D3D, "g~D3D in Simlnit().") 

{ 


Debug( "D3D object creation failed."); 

return E_FAIL; 


II Create the DJD deVlce pOlnter. 

r = InitDirect3DDevice( 9 hWndMain, 1024, 768, FALSE, D3DFMT_A8R8G8B8, 

g~D3D, &g~Device ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Direct3D Device initialization failed." ); 
return E_FAIL ; 

II Sel up view1n~ informatlon. 

CreateViewport(); 

SetProjectionMatrix() ; 


II Cl.ar the bac b~ffer. 


g~Device->Clear( 0, 0, 03DCLEAR_TARGET I 030CLEAR_ZBUFFER, 

D3DCOLOR_XRGB( 0, 0, 100 ), 1.0f, 0 ); 


II Get a pointer to the back buffer . 

r = g~Device->GetBackBuffer( 0, 0, D30BACKBUFFER_TYPE_MONO, &g~BackSurface ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Couldn't get the backbuffer . " ); 

return E_FAIL; 


II Load the alphabet to be used for text. 

LoadAlphabet( " img\\Alphabet10.bmp", 8, 13 ); 


II IntLalize t1ming for frame rate counters, etc . 

srand( GetTickCount() ); 

InitTiming(); 


II I~itia ~ze he c -sole 

Console->Initialize( g~Device, g~BackSurface ); 

Console->SetParserCallback( ConsoleParser ) ; 
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II Se~ th~ vertex format for rendering. 

g~Device->SetFVF( ZENVERTEX_TYPE }; II Used to be SetVertexShader() , 


/1 In1tializ~ the Directlnput devices. 

r ~ Initializelnput(}; 

if ( FAILED ( r ) } 

{ 


Debug ( "Unable to initialize input in Simlnit () ." }; 

return E_FAIL; 


9 Mouse->ShowCursor( TRUE); 

1/ T =>h':luldn' t need Lh~l.J 1_.:1_ since W'M_S~'TCURSOR should, bu W' nd-o,~s 


/1 never calls i ' hom there . 

g_Mouse->HandleSetCursor(} ; 


II Set the default texture for undefined X-Meshes. 

r = D3DXCreateTextureFromFile{ g~Device, "img\\DefaultTexture.bmp" , 

&g~DefaultTexture }; 

1£ ( FAILED ( r } } 
( 

Debug ( "Unable to load default texture in Simlnit() , n }; 


return E FAIL; 


/1 Place the camera into 1tS 1nitial position 

CZenCamera * g_Camera = CZenCamera ::lnstance(}; 

g_Camera->SetPosition( 15, 5, 15 ); 


II Set the ambient l.ghc level, and other lighting and rendering information. 

g~Device->SetRenderState( D3DRS_AMBIENT, D3DCOLOR_XRGB( 200, 200, 200 ) }; 

SetAmbientLight( D3DCOLOR_XRGB( 0, 0, lOa} }; 

g~Device->SetRenderState( D3DRS_LIGHTING, FALSE}; II Allows color 0 show . 

g~Device->SetRenderState( D3DRS_CULLMODE, D3DCULL_CCW }; 


II rnitiallze tont objects tor the screens. 

HFONT h Font; 

CZenFont Font [MAX_FONTS] ; I I Create up 0 20 fonts since MA>:_FON'l'S = 20. 

Fontbank * FontBank = Fontbank: : Instance () ; 


I I F~I_N'ORMAL -" f"W_BOLD for bold text . 

I I Next t'",o BOOL values are Italics and Unae_line. 


hFont CreateFont( 36, 0, 0, 0, f"W NORMAL, 0, 0 , 0, ANSI_CHARSET, 
OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS , DEFAULT QUALITY , 
DEFAULT_PITCH I FF_ROMAN-:- "Times-New Roman" }; 

Font [0] . Initialize(hFont, D3DCOLOR_XRGB(0,0,0}}; II 3QPt Bla~k TN? 
FontBank->AddFont(l, Font[a] ); 

hFont = CreateFont( 24, 0, 0, 0, FW_NORMAL, 0, 0, 0, ANSI_CHARSET, 
OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS, DEFAULT QUALITY, 
DEFAULT_PITCH I FF_ROMAN-:- "Times-New Roman" ); 

Font[l].Initialize(hFont, D3DCOLOR_XRGB(a,O,a}}; I I _4pt Black TNR 
FontBank->AddFont(2, Font[l]}; 

hFont = CreateFont( 12, 0, 0, 0, FW_NORMAL, 0, 0, 0, ANSI_CHARSET, 
OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS, DEFAULT QUALITY, 
DEFAULT_PITCH I FF_ROMAN-:- "Times-New Roman" }; 

Font[2].Initialize(hFont, D3DCOLOR_XRGB(a,a,0}}; II 12pt Black TNR 
FontBank->AddFont(3, Font[2] }; 

hFont = CreateFont( 24, 0, 0, 0, FW_NORMAL, 0, 1, 0, ANSI_CHARSET , 
OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS , DEFAULT QUALITY , 
DEFAULT_PITCH I FF_ROMAN-:- "TimeS-New Roman" }; 

Font[3].Initialize(hFont, D3DCOLOR_XRGB(O , a,a»; /,24p Black TNR, UnderLine 
FontBank->AddFont(4 , Font[3]}; 

hFont = CreateFont( 72, 0, 0, 0, FW_NORMAL, 0, 0, 0, ANSI_CHARSET, 
OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS, DEFAULT QUALITY, 
DEFAULT_PITCH I FF_ROMAN-:- "Times-New Roman" }; 

Font [4] .Initialize(hFont, D3DCOLOR_XRGB(a,a,a»); II 72pt Black TNR 
FontBank->AddFont(5, Font[4]); 
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hFont ~ CreateFont( 16, 0, 0, 0, FW_NORMAL, 0, 0, 0, ANSI_CHARSET, 
OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS, DEFAULT QUALITY, 
DEFAULT_PITCH I FF_ROMAN-:- "Times-New Roman" ); 

Font [5] .Initialize(hFont, D3DCOLOR_XRGB(0,0,0»; /1 16pt Black T~m 
FontBank->AddFont(6, Font[S]); 

/1 Call a helper Eunct~othat perEorms state dependant in~tialization . 
InitScene() ; 

return S OK; 

/ /---------------- - ---------- - -- --- - --------- --- - --- - --- ------------ ---------
II Name: lnitScene() 

1/ Dese: Helper function to SimI~tl). Used co initialize Bcate - specific daca . 

/ / -- - - - - -- - - - - - - - --- - -- - - - - - - --- --- - -- -- -- - -- --- --- --- - ----- - --- -- 
HRESULT InitScene() 

( 

/ 1 Font pointer retrieval 

Fontbank * FontBank ~ Fontbank::lnstance(); 

CZenFont * FontTNR36 FontBank->GetFont(l); 

CZenFont * FontTNR24 ~ FontBank->GetFont(2); 

CZenFont * FontTNR12 ~ FontBank->GetFont(3); 

CZenFont * FontTNR24U ~ FontBank->GetFont(4); 

CZenFont * FontTNR72 FontBank->GetFont(S); 

CZenFont * FontTNR16 ~ FontBank->GetFont(6); 


1/ Get pointers to the necessary singletons . 

CZenCamera * 9 Camer a ~ CZenCamera::lnstance(); 

WorldSingleton * World ~ WorldSingleton::lnstance(); 

TerrainSingleton * Terrain ~ TerrainSingleton::lnstance(); 


1/ For world loading in State #1 . 

int nCounter ~ 0 ; 

vector<string> vecWIDFiles; 

vecWIDFiles.clear(); I I Is thls necessary: Precaution . 

vecWIDFiles.resize(2SS) ; 

char * tmpString; 

bool bNoFiles ~ false ; 


1/ Screen creation . 

Screen * theScreen ~ Screen :: lnstance(); 

i nt tWidth, tHeight; 


awi c h (g_nStateFlag) 

case 0: 	// Title Screen. 

theScreen->Clear() ; 


FontTNR36->GetBoundingBox("I.T.S.", tWidth, tHeight); 
theScreen->SetText(l, FontTNR36, "I.T.S.", 

((g_DeviceWidth / 2) - (tWidth / 2», 30); 

FontTNR36->GetBoundingBox("The Interactive Terrain Simulator", 
tWidth, tHeight); 

theScreen->SetText(2, FontTNR36, "The Interactive Terrain Simulator", 
((g_DeviceWidth / 2) - (tWidth / 2», 80); 

FontTNR24->GetBoundingBox("(Project Origins)", tWidth, tHeight); 
theScreen->SetText(6, FontTNR24, "(Project Origins)", 

((g_DeviceWidth / 2) - (twidth / 2», 120); 

theScreen->SetText(3, FontTNR24, "Main Menu:", 350, 300); 

theScreen->SetText(4, FontTNR24, "Load a Simulation", 400, 340); 
theScreen->SetFunc(4, LoadWorldScreen); 

theScreen->SetText(S, FontTNR24, "Exit the Simulator", 400, 380); 
theScreen->SetFunc(S, ExitSimulator); 
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LoadBitmapToSurface ( "img\\bg_state.bmp", &gyBackground, gyDevice ); 
break ; 

case 1: 1/ Load .Iorld Screen . 
theScreen->Clear() ; 

FontTNR36->GetBoundingBox("Simulation World Loader", twidth, tHeight); 
theScreen->SetText(l, FontTNR36, "Simulation World Loader", 

((g_DeviceWidth / 2) - (twidth / 2)), 80); 

FontTNR24U->GetBoundingBox("Simulation Variables", twidth, tHeight); 
theScreen->SetText(2, FontTNR24U, "Simulation Variables", 

((g_DeviceWidth / 4) - (tWidth / 2)), 200); 

FontTNR24U->GetBoundingBox("World Data Files", twidth, tHeight); 
theScreen->SetText (3, FontTNR24U, "World Data Files", 

(( (g_Devicewidth / 4) * 3) - (tWidth / 2)), 200); 

II L~sc the world Files available. 

vecWIDFiles = GetWIDFileNames() ; 

while (nCounter < 20) 1/ Print 20 filenames , maximum 

{ 

if (vecWIDFiles.size() == 0) 
{ 

Debug("Empty vector! "); 

bNoFiles = crue ; 

break ; 


if (vecWIDFiles [nCounter) == "") 
{ 

Debug ("Null pointer in vector!") ; 
break ; 

} 
/1 Send the sing to the Screen object be printed later. 

tmpString = new char (80) ; 

strcpy(tmpString, vecWIDFiles[nCounter) .c_str()); 

theScreen->SetText((4 + nCounter), FontTNR16 , tmpString, 700, 


(220 + (nCounter * 15))); 
theScreen- >SetworldFunc((4 + nCounter), CalILoadWorld); 
I I Saves Ie f 1..1 ename 
theScreen->SetWorldFile((4 + nCounter), vecWIDFiles[nCounter)); 
II TnCl:'cment the cCJunter 
nCounter++; 

I I I" here aLe no . .... id files to load .. . 

if (bNoFiles) 

{ 

tmpString = new char [eO] ; 

strcpy(tmpString, "The .wid directory is empty."); 

theScreen->SetText((4 + nCounter), FontTNR16, tmpString, 700, 


(220 + (nCounter ·15))); 

LoadBitmapToSurface( "img\\bg_state . bmp", &gyBackground, gyDevice ); 

9 bTerrainLoaded = false ; II Invalidate any prevlously loaded terrain . 
break ; 

case 2: /1 Waiting Screen 0 

II This state is not currently On use in the slmulator . More advanced tlming ana 
II management code must be 1n place before thlS state C~ be used p~operl~ . 

theScreen->Clear() ; 

FontTNR72- >GetBoundingBox("Please Wait:", twidth, tHeight); 
theScreen->SetText(l, FontTNR72, "please Wait:", 

((g_Devicewidth / 2) - (twidth / 2)), ((g_Devic;;Height / 2) - 150)); 

FontTNR72->GetBoundingBox("Simulation Loading ... ", twidth, tHeight); 
theScreen->SetText(2, FontTNR72 , "Simulation Loading ... ", 

((g_Devicewidth / 2) - (tWidth / 2)), ((g_DeviceHeight / 2) - 50)); 

LoadBitmapToSurface( "img\\bg_state.bmp", &gyBackground, gyDevice ); 
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break ; 
case 3: II Simular~on. 

theScreen- >Clear(): 
LoadBitmapToSurface( "img\\bg_state.bmp", &gyBackground, gyDevice ): 

if (!g bTerrainLoaded)
( 

/ , Load data ~nto the Terra1US1ngleton ' s Vertex Buffers . 

II Create the actual terrain. 
iE (Terrain- >CreateVertexBuffer() == 0) 
( I I El< It if there was an error . 

PostQuitMessage( 0 ): 
} 
/1 Create a slightly ~evated wireframe . 
if (Terrain->Cr eateElevatedVertexBuffer() 0) 

( Ii EX1t 1£ there was an error 
PostQuitMessage( 0 ); 

II Set thp s arting position for the camera. 

int cx, cy, cz; 

cx World->TheUser.x; 

cy World->TheUser.y; 

cz World->TheUser.z; 


g_Camera->SetPosition( cx*2, CZ + Terrain->GetHeight(( float )cx, 
( float )cy) , cy*2 ): 

g_bTerrainLoaded = true ; 

break ; 
case 4 : II Pause Screen 

theScreen- >Clear(); 

FontTNR36- >GetBoundingBox("Simulation Paused", tWidth, tHeight); 
theScreen- >SetText(l, FontTNR36, "Simulation Paused" , 

(( g_DeviceWidth I 2) - (twidth I 2)), 80); 

theScreen->SetText(2, FontTNR24, "Pause Menu:", 350, 300); 

theScreen- >SetText(3, FontTNR24, "Resume Simulation", 400, 340) ; 
theScreen->SetFunc(3, ResumeSim); 

theScreen->SetText(4, FontTNR24, "Exit to World Loading Screen", _ 
400, 380); 

theScreen->SetFunc(4, ExitToWorldScreen); 

theScreen->SetText(5, FontTNR24, "Exit the Simulator", 400, 420); 
theScreen- >SetFunc(5, ExitSimulator); 

LoadBitmapToSurface( "img\\bg_state.bmp", &gyBackground, gyDevice ); 
break ; 

case 5 : I I Ex_t Screen 
theScreen->Clear() ; 

II Title . 

FontTNR36- >GetBoundingBox("Thank you for using:", tWidth, tHeight); 

theScreen->SetText(l, FontTNR36, "Thank you for using:", 


(( g_Devicewidth I 2) - (twidth I 2)), 80); 

FontTNR36- >GetBoundingBox("I.T.S.", twidth, tHeight); 

theScreen->SetText(2, FontTNR36, "I.T.S.", 


((g_DeviceWidth I 2) - (tWidth I 2)), 140 ) ; 


FontTNR36- >Get BoundingBox("The Interactive Terrain Simulator", 
tWidth, tHeight); 

theScreen- >SetText(3, FontTNR36, "The Interactive Terrain Simulator" , 
((g_Devicewidth I 2) - (tWidth I 2)), 200); 
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II Credit o 

FontTNR24U- >GetBoundingBox ( "Credits " , tWidth, tHeight); 
theScreen- >SetText (4, FontTNR24U, "Credits", 

« g_ Devicewidth I 2) - (tWidth I 2», 400); 

LoadBitmapToSurface ( "img\\bg_state.bmp", &gyBackground, gyDevice ); 
break ; 

default : 
theScree n ->Clear() ; 
LoadBitmapToSurface( "img\\background.bmp", &gyBackground, gyDevice ) ; 
break ; 

II -------- -- ---- --- -- -------------------- -- ---------- 
II Name: Dest:royScene()
II Desc: Helper func~~on to SimCleanup(). Used for state specltic
II deconstl~ction 
//------------ ------- ------ - ---
HRESULT DestroyScene () 
{ 

1/ A 1 varlable -'"'t'lel han the backg::- und ,He 1! '1dl d by thf>~r .... 1 

II classes T~e ~nlt/~e truct pa~r ~l~ be b~tt~L organized 1n the tuure. 
if ( Trycat ch ( (void* ) gyBackground, "gyBackground in DestroyScene () " ) 
( 

g_pBackground - >Release() ; 

return S OK; 

II ----------------------------.---.- .. - -
II Name: SlmLOOp() 
II O.,sc; This ig the simula ion loop that is constantly being calle::!. Once 
1/ actlva ed, the loop handles tIming. lnpu . and renderlng to the 
II dISpl~y. 


II - - -- -- - -.--
int SimLoop () 
( 

if ( !g_bActive ) 

( II Only run the loop 1£ Windo\Ns bas activated it. 


return S OK; 


FrameCount() ; II Keep rack of he framerate. Used fOl display . 
/1 Synchronization could be added for stable framerates. 

Handlelnput( ) ; II Read in the Uger's lnpu and act accord ngly. 
SimRender() ; I I Render the '",orld (or screens) to he di splay. 
return S OK; 

II 
/1 Name: Handlelnput() 

II Dese: This is '",here toe loglC for t:he Directlnput devices goes. Opt ions are 

II given depend~ng on the state of the simulatIon. 

II 

HRESULT Handlelnput () 
( 

II Ge th necessary 8i gletQn p01nrers. 

CZenMouse * g _Mouse ; CZenMouse::lnstance() ; 

CZenKeyboard * g_ Keyboard ; CZenKeyboard: : Instance(); 


// Blocks kpyboard input from the console when L 1S not accivaced. 
if (!g bConsoleOn)
( 

If ( 9 Keyboard->IsKeyDo\NO( DIK ESCAPE) ) 
( - II Exit tb_ pr>.>gram wh".-n I-he 'E'sr' key is pressed. 

PostQuitMessage( 0 ) ; 
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~f (!g bPauseLock) 1/ Preserves exclusivity. 
- { 

if ( (g_nStateFlag == 3) && g _ Keyboard->IsKeyDown( DIK P ) ) 
{ 1/ P uses the program if iII S i mulat.i..., mode 

pauseSim() ; 
} 

else if ( (g nStateFlag == 4 ) && 9 Keyboard->IsKeyDown ( DIK P ) ) 
{ // Resum s th~ p rogram it in Pause mode -

ResumeSim () ; 

/1 R~trl.~ve the current state of the mouse . 

g_Mouse->Poll() ; 

g_Mouse->UpdateCursorPos() ; 


1/ Mouse logic 9 es her~ 

1/ Retrieve data from the necessary obJects. 

Screen * theScreen = Screen::lnstance(); I I The menu BC1·pen. 

list<Text> * lstText = theScreen->GetTextList(); II A list of all ext 

int rnx, my; 1/ For CUlsor p09~tion 


g_Mouse->GetCursorPosition(rnx, my); II Fill ill cursor p' s~ 


1/ Th~s section deal~ ith men1.- text and a tached functionall. ~. 


if (g_nStateFlag != 3) /1 There is no menu t xt in the slmulation 

{ 


II Th f 110 lng ~ode h~ghlights texr w~th attached co~ands 


in x, y; 

for (list<Text>: :iterator i = lstText->begin(); i != lstText->end(); 

{ 


II Sk. ch1s ext it th re s no fun~tionality 
if (i - >GetFuncPtr() == 0) 
( 

continue ; 

i->GetFontptr()->GetBoundingBox(i - >GetTextPtr(), x, y); 

if «rnx> i->GetX(» && (my> i->GetY(» && 

(rnx < (i - >GetX() + x» && (my < (i->GetY() + y») 

{ 


i - >GetFontPtr()->SetColor( D3DCOLOR_XRGB(255, 0, 0) 
if (g Mouse->IsButtonDown( 0 » 
{ 

voidFuncptr Funcptr = i->Ge t FuncPtr(); 
FuncPtr() ; 

break ; 

i->GetFontPtr()->RestoreColor() ; 
) 

I I Hanl.o.le~ III ,/0 IdFLJlcPll. 

for (list<Text>: : iterator i = lstText - >begin(); i != lstText->end(); 

{ 


/1 Skl.p tP~9 text 1f Lhere s no funet ulla11ty. 

if (i- >GetWorldFuncPtr () 0) 

{ 


continue ; 

i->GetFontPtr()->GetBoundingBox(i - >GetTextPtr(), x, y); 

if «rnx> i->GetX(» && (my> i->GetY(» && (rnx < (i - >GetX() 

&& (my < (i->GetY() + y») 

{ 


i - >GetFontPtr()->SetColor( D3DCOLOR XRGB(O, 128, 0) 
if (g Mouse->IsButtonDown( 0 » 
( -

WorldFuncptr FuncPtr = i->GetWorldFuncPtr(); 
FuncPtr( i->GetWorldFile() ); 

break ; 

items. 

lQII. 

i++) 

); 

i++) 

+ x» 

); 

http:Hanl.o.le
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i ->GetFontPtr{)->RestoreColor{) ; 

II Checy for key oard lnput related to the camera. 

if {(!g bConsoleOn) && (g nStateFlag 3» 
( - II Camera is only avallallle .1.11 Slmulat~oll Mode with no console. 

CZenCamera * 9 Camera = CZenCamera::Instance(); 
TerrainSinglet~n * Terrain TerrainSin91eton: : Instance () ; 

float x, y, z, vx, vy, Vz; 

g_Camera- >Get Position(x, y, z ); 

g_Camera- >GetVelocity(vx, vy, vz); 

if {{vx == 0) && (vy == 0) && (vz 0» 

( 

II I ~h usel jumplng 
if ( g_Keyboard->IsKeyDown{ DIK_SPACE ) ) 
( 

CameraJump{); II T1.is is he initial JUmp. 
g_bCameraHitGround = false ; 
g_Camera->SetYaw(O.Of) ; 

} 

else 

( II Do e'ery hing else. 


g_Camera->GetRi9ht(x, y, z); 
if ( 9 Keyboard -> IsKeyDown( DIK Q 
I I 9_Keyboard->IsKeyDown{ DIK_LEFT 
( I Srr~fe lett. 

9_Camera- >Move(-x*9_fCameraSpeed, 0, 
-z*9_fCameraSpeed); 

} 
if { 9 Keyboard- >IsKeyDown{ DIK E 
I I g_Keyboard- >IsKeyDown{ DIK_RIGHT ) 
( /1 s 1. fe L .L9ht 

g_Camera- >Move(x*g_fCameraSpeed, 0, 
z*9_fCameraSpeed) ; 

1/ Update the camera posltion based on -he terrain. 

9_Camera->GetPosition(x, y, z) ; 

float fHeight = Terrain- >GetHei9ht(x, z); 

if (fHeight != -1.0 ) 

( 

g_Camera->SetPosition(x, fHeight + 5.0f, z); 

else / / UU" of !:!( und& Et tor, 

9_Camera - >SetPosition(x, y, z); 

/1 ,,110 the camera to go up/ 0'1.'11 If camera 
I I In· J ed ~d vu c,f LJolnd". 
if { 9_Keyboard-> IsKeyDown( DIK_R ) ) 
( II Hovel up 

9_Camera->Move(0, 9_fCameraSpeed, 0) ; 
} 
if ( 9 Keyboard->IsKeyDown( DIK F ) ) 
( - II H0Vt=1. do n. 

9_Camera->Move(0, - 9_fCameraSpeed, 0 ) ; 

g_Camera->GetLookPoint(x, y, z) ; 
if { 9 Keyboard -> IsKeyDown( DIK W 
I I 9_Keyboard- >IsKeyDown{ DIK_UP 
( II Nov;> ~Ul drd 

9_Camera ->Move{x*9_fCameraSpeed, 0, 
z*9_fCameraSpeed) ; 

http:g_Camera->SetYaw(O.Of
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if ( 9 Keyboard->IsKeyDown( DIK S )
I I g_Keyboard->ISKeyDown( DIK_DOWN 
{ II Mo bdd:..ard. 

g_Camera->Move(-x*g_fCameraSpeed, 0, 
-z*g_fCameraSpeed) ; 

9 Camera->SetYaw(O .Of); 
i f ( 9 Keyboard->IsKeyDown( DIK_A ) )
{ - / I Turn left. 

g_Camera->SetYaw(-g_fCameraYaw) ; 
} 
if ( g_Keyboard- >I sKeyDown( DIK_D ) ) 
{ 1/ TIL.I:. igot , 

g_Camera- >SetYaw(g_fCameraYaw) ; 
} 

II End f normal bluck. 


else 

if (y + vy < Terrain->GetHeight(x, z) + 5.0) 
{ 

g_bCameraHitGround = true ; 

II Not Jump, Just handlf' gt' ,,~t 


CameraGravity(g_bCameraHitGround) ; 


II Update the camera. 

g_Camera ->Update () ; 


11-- - - --- ---- ------------- - ------ 
II Name' S1mRender(l 
Ii Df> c: Il.ender to he screen bas d on the curren' state. 
1/ -- --- 
i nt SimRender () 
{ 

HRESULT r = 0; 

II Clear the buf. fer a b fOl°e render ing 
g~Device->Clear( 0, 0, D3DCLEAR_TARGET D3DCLEAR_ZBUFFER, 

D3DCOLOR_XRGB( 0, 0, 10 ), 1.0f, a ); 

/ I Confirm thaT' the deVl.ri; 1S vall.d before cont.nu.ng. 
if ( I Trycatch( ( void ')g~Device, "g~Device in SimRender() ") 
{ 

Debug ( "Cannot render because there is no device ." ); 
return E_FAIL; 

II Don't rendeL if the device isn't able 0 render anythL~g 
r = ValidateDevic e(); 
l.f ( FAILED ( r ) ) 
{ 

II ropv the background to the zD renderl.ng surfact. 
D3DXLoadSurfaceFromSurface( g~BackSurface, 0, 0, g~Background, 0, 0, 

D3DX_FILTER_NONE, a ); 

II Sets rhe ve.tex format before rendering . 

g~Device->SetFVF( ZENVERTEX_TYPE ); II Used ~o be SetVertexShader(). 


/1 Th~s s~t9 the world m tLix before doing a transform. 

D3DXMATRIX WorldMatrix; 


http:renderl.ng
http:cont.nu.ng
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D3DXMatrixldentity( &WorldMatrix ); 
g~Device->SetTransform( D3DTS_WORLD, &WorldMatrix ); 

/1 Pre ious locatl.on of 20 code . It was moved so l.t: would render over the 3D . 

// S~arL the 3D rendering process . 
g~Device->BeginScene() ; 

II Outpu dny nec~s~ary menu items here 

Scr een· theScreen = Screen::lnstance(); // The menu screen. 

list<Text> • lstText = theScreen->GetTextList(); /1 A lis ?f all text i ems . 

for (list<Text>: :iterator j = lstText->begin(); j 1= lstText->end(); j++) 

( 


j - >Render () ; 

1/ Render ~he terr in 

TerrainSingleton * Terrain TerrainSingleton::lnstance(); 

if «g nStateFlag == 3) && (!Terrain->bIsEmpty» 

( - II Only tender f the s ate is right- and the data e>:i8l:s 


g~Device->SetRenderState( D3DRS FILLMODE, D3DFILL WIREFRAME ); 

Terrain->Render( true ) ; 

g~Device->SetRenderState( D3DRS FILLMODE, D3DFILL_SOLID ); 

Terrain->Render( false ) ; 


1/ Render the world's entitl.es. 

worldSingleton * world WorldSingleton::lnstance(); 

if «g nStateFlag == 3) && (ITerrain->bIsEmpty»

( 

1/ Rend~t allot World's object~ . 
D3DXMATRIX TransMatrix, TempMat r ix, RotMatrix, ScaleMatrix; 

/1 Determin~ how to render the entl.ties . 

if (g bEntitywireframe)

( 

g~Device->SetRenderState( D3DRS_FILLMODE, D3DFILL WIREFRAME ); 
} 
else 
( 

g~Device->SetRenderState( D3DRS FILLMODE, D3DFILL SOLID) ; 

II Transform and render each entity. 

for (list<LocalEntity *>::iterator i = World->lstLocalEntities.begin(); 

i != world - >lstLocalEntities.end(); i++) 


II Start with a clean transformation matrix . 

D3DXMatrixIdentity( &WorldMatrix ); 

II Scale the ent1r.y . 

D3DXMatrixScaling(&ScaleMatrix, 


(float ) (*i) ->width I (float ) (*i) ->owidth, 
(float ) (*i) ->height I ( float ) (*i) ->oheight, 
( float ) (*i) ->depth I (float ) (*i) ->odepth) ; 

D3DXMatrixMultiply(&WorldMatrix, &WorldMatrix, &ScaleMatrix); 

/1 Rotate the entl.ty . 

D3DXMatrixRotationX(&RotMatrix, 


( float ) (*i)->ro11 * (float ) (6.28 I 360»; II Roll 
D3DXMatrixRotationY(&TempMatrix, _ 

(float ) (*i)->yaw * (float ) (6.28 I 360»; II Yaw 
D3DXMatrixMultiply(&RotMatrix, &RotMatrix, &TempMatrix); 
D3DXMatrixRotationZ(&TempMatrix, 

( float ) (*i) - >pitch * (float ) (6.28 I 360.0»; / / pit c h 
D3DXMatrixMultiply(&RotMatrix, &RotMatrix, &TempMatrix); 
D3DXMatrixMultiply(&WorldMatrix, &WorldMatrix, &RotMatrix); 
II r_anslat~ the ent~Ly 
EntityGravity(*i) ; 
D3DXMatrixTranslation (&TransMatrix, (float ) ( (* i) - >x) * 2, 

«*i) ->z + Terrain->GetHeight « float ) (*i) ->x*2, 
( float ) (*i) ->y*2», ( float ) «*i) ->y) * 2); 

// Do tranal tion aftec rotatl.vn ' 
D3DXMatrixMultiply (&WorldMatrix, &WorldMatrix, &TransMatrix); 

http:rotatl.vn
http:entitl.es
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II Se~ the ma~rix and render ~he entl.ty 
gyDevice ->SetTransform(D3DTS_WORLD, &WorldMatrix); 
(*i) ->xmesh.Render() ; 

gyDevice- >SetRenderState( D3DRS_FILLMODE, D3DFILL SOLID); 

II Rnd the 3D renderl.no process . 

gyDevice ->EndScene() ; 


/ I '...ock the 2D sur fare for rendering , 

D3DLOCKED_RECT Locked; 

gyBackSurface- >LockRect( &Locked, 0, 0 ); 


II Add any 20 rendering to th screen here that should cover up 

II he 30 r odering . HUD, etc. 

~f (g bShowFPS && (g nStateFlag == 3)) 

{ - /1 Displays t ho:. Flames Per Second 1.n the lower right . 


stringstream S5; 
99 « IIFPS(II « 9_FrameRate « ")"; 
PrintString ( (g_DeviceWidth - 75), (g_DeviceHeight - 50), _ 

(char *)ss.5tr() . c_5tr(), TRUE, D3DCOLOR ARGB( 255, 255, 0, 255 ), 
(DWORD*) Locked.pBit5, Locked . pitch ) ; 

} 
~f (g_bShowCameraLoc && (g_nStateFlag == 3)) 
{ 	 Ii D~spla's ~hc C;!TIle.d'S un:ent leca l.on 1n the lO''''er lett 

CZenCamera * g_Camera = CZenCamera: : Instance () ; 
float x, y, z; 
g_camera->Getposition(x, y, z); 

stringstream S5; 
98 « "Camera(" « x « ", II « y« "« z« tI)" ;II, 

printString( 50, (g_DeviceHeight - 50), (char *)ss.str() .c_str(), TRUE, 
D3DCOLOR_ARGB( 255, 255, 0, 255 ), (DWORD*) Locked.pBits, Locked.pitch ); 

} 
if (g bShowGravity && (g nStateFlag == 3)) 
{ - 1/ Dl.spldYs gra'h " , l.ntonttaLioo in Ule bor- '11 cenr-

stringstream 5S; 

55 « "Jump(" « g_dJumpVelocity « ,,) Gravity(" « g_dGravity « ") "; 


PrintString( (g_DeviceHeight I 2) + 50, (g_DeviceHeight - 50), 
(char *)5s.str() .c_5tr(), TRUE, D3DCOLOR_ARGB( 255, 255, 0, 255 ), 
(DWORD*) Locked . pBit5, Locked.pitch ); 

II Unlock ~he 2D surface since rendering is comple e. 

gyBackSurface- >UnlockRect() ; 


1/ The console renderl.ng raIl comes Tl ~<t 0 last sinc... it should appeal 

II above the simulation 

CConsole * Console CConsole::Instance ( ) ; 

Console - >Render() ; 


II Present the back buffer to the prl.mary surface . 

r = gyDevice- >Present( NULL, NULL, NULL, NULL ) ; 


/1 ~h.s block of code causes ~he simul ..tor to pause on h Credits scrpen 

/1 before closing the program, allowing the user co view che cred1ts. 

DWORD dwCUrrentTime ; 

if (g nStateFlag == 5)

{ 

stacie DWORD dwStartTime = timeGetTime ( ); 
d wCUrrentTime = timeGetTime(); 
l.f ((dwCurrentTime - dwStartTime) >= 7000) II Ml.lll.!leConds . 
{ 


postQuitMessage( 0 ); 


http:renderl.ng
http:renderl.no
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11-------------------------------------- --.---.--- ---.---.----------- ------
II Name: SimCleanup()
II Desc: This tunccion is che counterpart to Simln~t() and destroys all ptrs
II created in simlnit(l. 
II 
int SimCleanup () 
{ 

if ( Trycatch ( (void*) gyCursorSurf, "g_pCursorSurf in SimCleanup () ") ) 
( 

gyCursorSurf ->Release( ) ; 

DestroyScene() ; II Helper function. Paired with InitScene(). 

Shutdownlnput() ; I I Break do,on Dlrectlnput. 

CConsole * Console CConsole::lnstance(); 

Console ->Shutdown(); II Break down the console. 


UnloadAlphabet() ; I I BI:-eak down the alphabet ','e cl-eated for tex . 

II r~le ~ th_ d t ~L X Mesh t~xtur_ p~ nter 
if ( Trycatch ( (void*) gyDefaul tTexture, "gyDefaul tTexture in SimCleanup ()") ) 
{ 

gyDefaultTexture->Release() ; 

} 


II el_ase th 2~ surface pointer. 

if ( Trycatch« void*)gyBackSurface, "gyBackSurface in SimCleanup () ") ) 

{ 


gyBac kSurface->Release() ; 

} 


II Release the ID~rect3DDeV1ce9 p01nter 

it ( Trycatch ( (void ") gyDevice. "gyDevice in SimCleanup() ") ) 

{ 


gyDevice->Release() ; 

} 


II Re~ease the IDirect3D9 pointer. 

if ( Trycatch ( (void*) gyD3D, "gyD3D in SimCleanup () ") ) 

{ 


gyD3D ->Rele ase() ; 

} 


II - --------- -
II Na.m~: ConsoleParser() 

II Desc: This 15 ~here commands can be added to the console. 


II -- ------- ------------
int ConsoleParser ( CCommand" pCommand ) 
( 

CConsole * Console = CCons ole: :lnstance (); 
char" pstrCmd = pCommand->pstrCommand; 
char" pstrparams[MAX_PARAMS ]; 
memcpy( &pstrParams , &(pCommand->pstrParams) , sizeof ( pstrParams ) ); 
int NumParams = pCommand->NumParams; 

string sTemp ; 

stringstream ss; 

list<LocalEntity * >::i terator i; 


II Exit the Simulator. 

if ( MATCH ( pstrCmd, "exit" ) II MATCH ( pstrCmd, "quit" ) ) 

( I I Th1B xit is b d eXH 


PostQuitMessage(O) ; 

return 0; 
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II Clear the console screen . 

else if ( MATCH ( pstrCmd, "cIs" II MATCH( pstrCmd, "clear" ) ) 

{ 


Console->Clear() ; 

ret.urn 0; 


II Toggle the visib1lity of a framerate count in the lower right. 

else 1f ( MATCH ( pstrCmd, "togglefps" ) ) 

{ 


g_bShowFPS 19_bShowFPS; 

return 0; 


II List all of the command groups. 
else if ( MATCH ( pstrCmd, "help" ) ) 
{ 

Console->OutputString( "Clarity Console Help (Command List): ", false ); 
Console- >OutputString (" 'Help' - Displays this menu.", false ); 
Console->OutputString(" 'LEC' - List all Entity-related commands.", 

false ) ; 
Console->OutputString( " 'LCC' - List all Camera-related commands.", 

false ); 
Console->OutputString( " 'LOC' List all other commands.", false ); 
Console->OutputString( " , Clear' - Clears this console screen.", false ); 
Console- >OutputString ( " 'Exit' - Hard exit of the simulation.", false ); 
return 0; 

II LEe List 11 entity ~ommand8. 
else if ( MATCH ( pstrCmd, "lec" ) ) 
{ 

Console->OutputString( "Clarity Console Entity Command List: ", false ); 
Console->OutputString (" 'EntityList' - Lists all loaded entities 

and their IDs.", false ); 
Console->OutputString (" 'GetEntityPos ID' - Display's an entity's 

position.", false ); 
Console- >OutputString (" 'GetEntityTF ID' - Display's an entity's 

rotation.", false ); 
Console->OutputString(" 'GetEntityPosTF ID' - Displays both entity 

position and rotation.", false ); 
Console->OutputString(" 'GetEntityMeshlnfo ID' - Display's the 

filename of an entity's x-mesh as well as its size.", false ); 
Console->OutputString(" 'GetEntityAttr ID' - Display's the base Mass 

and the Friction values of the entity.", false ); 
Console->OutputString(" 'ToggleEntityRenderMode' - Toggles the 

render mode between solid and wireframe.", false ); 
return 0; 

II Lee List all camera commands. 
else if ( MATCH ( pstrCmd, "Icc" ) ) 
{ 

console->OutputString( "Clarity Console Camera Command List: ", false ); 
Console->OutputString(" 'ToggleCamPos' - Toggles the display of the 

camera's position.", false ); 
Console->OutputString(" 'GetUserPos' - Return's the coordinates of 

the user (camera).", false ); 
Console->Out.putString(" 'SetCameraSpeed X' - As the name implies. 

Range: 1.0-100.0.", false ); 
Console->OutputSt.ring(" 'SetCameraYaw X' - Sets how fast the 

camera turns. Range: 0.01-0.50.", false ); 
Console->OutputString(" 'ToggleCameraLock' - (Un)rest.ricts the camera 

t.o the terrain area.", false ); 

return 0; 


II LOC . List all other commands . 
else if ( MATCH ( pstrCmd, "loc" ) 

http:0.01-0.50
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Console->OutputString( "Clarity Console General Command List: ", false ); 
Console->OutputString(" 'ToggleFPS' - Toggles the display of the _ 

current framerate.", false ); 
Console->OutputString(" 'GetWorldName' - Displays the name of the 

current terrain.", false ); 
Console->OutputString(" 'GetBitmapFilename' - Displays the filename of 

the terrain's bitmap.", false ); 
Console->OutputString(" 'ToggleGravity' - Toggles the display of 

current gravity values.", false ); 
Console->OutputString(" 'SetJumpVelocity #' - Changes the strength of 

the user's jump. Range: 1.0-100.0 . ", false ); 
Console->OutputString(" 'SetGravity #' - Changes the strength of 

gravity, dividing 9.8 by #. Range: 0.01-100.0.", false ); 
return 0; 

II Get: th" point: _LS LO t.e necessary Singlet os 
WorldSingleton * World WorldSingleton::lnstance(); 
TerrainSingleton * Terrain = TerrainSingleton::lnstance(); 

I Only alJ.ow these commands J.( the s~ngletons have been filled with data . "·1 

II Get ~he World Name 
if ( MATCH ( pstrCmd, ngetworldname" ) ) 
{ 

if (World->bIsEmpty) 
( 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

re urn S_OK; 

else 
{ 

Console->OutputString( (char *)World->sWorldName.c_str(), false ); 
return S_OK; 

1/ Get Bitmap Filerdme
else 1.£ ( MATCH ( pstrCmd, "getbitmapfilename" ) ) 
{ 

if (World->blsEmpty) 
{ 

Console - >OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

return S_OK; 

else 
{ 

Console->OutputString( (char *)World->sBitmapFilename.c_str(), _ 
false ); 

return S_OK; 

II Get User Information. 

else if ( MATCH ( pstrCmd, "getuserpos" ) ) 

( 

if (World->blsEmpty) 
{ 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty . ", true ); 

return S_OK; 

else 
{ 


CZenCamera * g_Camera = CZenCamera::lnstance(); 

float x, y, Z; 


g_Camera->GetPosition(x, y, z); 
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59« "User position: ("« X«", "« y« ", 11« z« lI)I'; 

Console->OutputString( (cha r *)ss . str() .c_str(), false ); 
return S_OK; 

/1 Get Entity Information 

else if ( MATCH ( pstrCmd, "entitylist" ) ) 

( 

if (World->bIsEmpty) 
( 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

return S_OK; 

else 

1/ Add in a -::Oilllr:er later to handle the case ·,.there there are too 

I I many entities to displai ~ .:mc . 

Console->OutputString( "Entities Include: " false ); 


for (i = World->lstLocalEntities.begin(); 

i ! = World->lstLocalEntities.end(); i++) 


S8 «'I 11« (*i) ->ID « It .. « (*i) ->name 
« ". XMesh: " « (*i) ->xfile; 

Console->OutputString( (char *)ss.str() .c_str(), false ); 
ss.str("TI) ; 

return S OK; 

I) Get En-l y noslc.on and transformation 
else if ( MATCH ( pstrCmd, "getentitypostf" ) ) 
( 

if (World- >bISEmpty) 
( 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

return S_OK; 

else 
( 

if ( NumParams != 1 ) 

( 


Console ->OutputString( "Incorrect number of parameters 
for this command.", true ); 

return S_OK; 

int 10; 

stringstream ssIO; 
ssIO « pstrParams[O]; 
ssIO » 10; 

for (i = World->lstLocalEntit ies.begin(); 
i != World->lstLocalEntities.end(); i++) 

if (IO == (*i)->IO) 
{ 

ss « (*i) - >name « ": Pos(" « (*i)->x * 2 
« II, " « (* i) - >z 
+ Terrain- >GetHeight ( (float ) (* i) - >x * 2, 
( float ) (*i) ->y * 2) « ", " « (*i) ->y * 2; 

ss« "), Roll("« (*i)->roll « "), Pitch(" 
« (*i) - >pitch; 

99 « II), Yaw(1I « (*i)->yaw« ")"; 
break ; 

http:noslc.on
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Console->OutputString( (char *)ss.str() .c_str(), false ); 
return S_OK; 

I I Get E:ntit, pu"ition , 

else if ( MATCH ( pstrCmd, "getentitypos" ) ) 

{ 


if (World->bIsEmpty) 
{ 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

return S_OK; 

elae 
{ 


if ( NumParams != 1 ) 

{ 


Console->OutputString( "Incorrect number of parameters 
for this command.", true ); 

return S_OK ; 

int 10 ; 

stringstream saID ; 

ssIO « pstrParams(O]; 

ssIO » ID; 


for (i = World- >lstLocalEntities.begin () ; 
i != World- >l stLocalEntities.end (); i++) 
{ 

H ( ID== (*i)->ID) 
{ 

ss « (*i) ->name « " position : (" 
« (*i}->x * 2.0 « II, 11 

« (*i) ->z + Terrain->GetHeight « float ) (*i) - >x 
* 2, ( float ) (*i) - >y * 2) « 
« (*i)->y * 2.0 « ")"; 

break ; 

Console->OutputString( (char * )ss .str() .c_str (), false ); 
return S_OK; 

II Ge Entir" transfc"'lll<! • n 
else if ( MATCH ( pstrCmd, "getentitytf" ) ) 
{ 

if (World->bIsEmpty) 
{ 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

return S_OK; 

} 

else 

{ 


if ( NumParams != 1 ) 
{ 

Console->OutputString( "Incorrect number of parameters 
for this command.", true ); 

return S_OK; 

int 10; 

stringstream s9IO; 

ssIO « pstrParams(O]; 
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ssID » ID; 

for ti = World- >lstLocalEntities .begin () ; 
i != World- >lstLocalEntities . end(); i++ ) 
{ 

i£ (ID == (*i)->ID) 
{ 

SS « (*i) ->name « " Transformation: Roll(" 
« (*i)- >roll « "), Pitch(" « (*i)- >pitch7 

S9 « II) I Yaw (" « (*i)->yaw « 11)" ; 
break ; 

Console- >OutputString ( (char *)ss.str () .c_str() , false ); 
recum S_ OK; 

II Get Entity X Mesh 1nformatioo. 

else if ( MATCH ( pstrCmd , "getentitymeshinfo" ) ) 

( 

if (World- >bIsEmpty ) 
( 

Console ->OutputString( "Command unavailable while the 
WorldSingleton is empty . ", true ); 

return S_OK; 

else 
( 


if ( NumParams != 1 ) 

( 


Console->OutputString( "Incorrect number of parameters 

for this command.", true ) ; 

return S_OK ; 


int ID ; 

stringstream ssID; 

ssID « pstrParams[O ] ; 

ssID » ID; 


for ti = World- >lstLocalEntities . begin () ; 
i ! = World - >lstLocalEntities .end(); i++ ) 

if (ID == (*i) - >ID) 
{ 

ss« (*i) ->name« ": XMesh(" « (*i)- >xfile 
c < " ) , width(" « (*i)->width; 

ss « "), Height(" « (*i) ->height_ 
« "), Depth(" « ( *i ) - >depth« " ) " ; 

break ; 

Console->OutputString( (char * ) s s .str() .c_Btr () , false ); 
return S OK; 

II Get Ent1t atcributes of maSB and fri~t1on . 
else if ( MATCH ( pstrCmd, "getentityattr" ) ) 
( 

if (World ->bIsEmpt y ) 
( 

Console ->OutputString ( "Command unavailable while the 
WorldSingleton is empty. ", true ); 

return S_OK; 
} 
else 
( 



Section 7 - Interactive Terrain Simulator 245 

if ( NumParams != 1 ) 
{ 

Console- >OutputString( "Incorrect number of parameters 
for this command.", true ); 

recurn S_OK; 

int 10; 

stringstream ssID; 

ssID « pstrParams[Oj ; 

ssID » 10; 


for (i = World->lstLocalEntities.begin(); 
i != World- >lstLocaIEntities.end(); i++) 

1f (ID == (*i)- >ID ) 
{ 

ss « (*i)- >name « ": Mass(" « (*i) ->mass 
«" ), Friction(" « (*i)- >friction « " ) "; 

break ; 

Console->OutputString( (char *)ss.str().c str(), false ) ; 
return S_OK; 

II Set the Bre d fo:- the <"am""r 
else iE ( MATCH ( pstrCmd, "setcameraspeed" I I MATCH ( pstrCmd, "scs " ) ) 
{ 

i f (World- >bIsEmpty) 
{ 

Console- >OUtputString( "Command unavailable whil e the 
WorldS ingleton is empty . ", true ); 

return S_OK; 

else 

i E( NumParams != 1 ) 
{ 

Console- >OUtputString( "Incorrect number of parameters 
for this command .", true ); 

recurn S_OK; 

floac fSpeed; 

stringstream sss; 

sss « pstrParams[O); 

sss » fSpeed; 


g_fCameraSpeed = fSpeed; 

ss « "Camera Speed set to : " « fSpeed; 


ConBole- >OutputString( (char *) s s.str() . c_str() , false ) ; 
return S_OK ; 

II Set th~ t~ speed for the ~amera. 


else i f ( MATCH ( pstrCmd, "setcamerayaw" II MATCH ( pstrCmd, " scy " ) ) 

{ 


i f (World->bISEmpty) 
{ 

Console ->OutputString( "Command unavailable while the 
WorldSingleton is empty . ", t:rue ) ; 

return S_OK; 

else 

if ( NumParams != 1 ) 
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Console- >OutputString( "Incorrect number of parameters _ 
for this command.", true ); 

return S_OK ; 

float fSpeed; 

stringstream sss; 

sss « pstrParams(O]; 

sss » fSpeed; 


g_fCameraYaw = fSpeed; 

ss « "Camera Yaw set to : " « fSpeed; 


Console->OutputString( (char *)ss . str() .c_str(), false ); 

return S_OK ; 


II Lock or unlock tbe came a ' s restriction 0 the terrain's surface. 
else if ( MATCH ( pstrCmd, " togglecameralock" ) ) 

if (World->bIsEmpty) 
( 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

r",turn S_OK; 

else 
( 

g_bCameraLocked = 19_bCameraLocked; 

if (g bCameraLocked)
{ -

ss « "The camera is now locked above the terrain."; 
Console->OutputString( (char *)ss.str() .c_str(), false ); 

} 
else 
{ 

ss « "The camera is now unlocked."; 
Console - >OutputString ( (char *) ss. str () . c_str (), false ); 

II Toggl the display of the camera information on tbe screen. 

else if ( MATCH ( pstrCmd, "togglecampos" ) ) 

( 


if (World->bIsEmpty) 
( 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

return S_OK; 

else 
( 

g _bShowCameraLoc = 19_bShowCameraLoc; 
i f (g bShowCameraLoc)
{ -

SS « "The camera location is now visible."; 
Console->OutputString( (char *)ss . str() .c_str(), fa~se ); 

else 
{ 

SS « "The camera location is now bidden."; 
Console->OutputString( (char *)ss.str().c str(), false ); 
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// Toggle how encities are rendered solid or w~_eframe. 
else if ( MATCH ( pstrCmd, "toggleentityrendermode" ) ) 

If (World- >bIsEmpty) 
( 

Console - >OutputString( "Command unavailable while 
WorldSingleton is empty.", true ); 

return S OK; 

the 

else 

g_bEntityWireframe = Ig_bEntityWireframe; 
if (g bEntityWireframe)
{ -

ss « "Entity render state changed to: Wireframe."; 
Console- >OutputString ( (char *) ss. str () . c_str (), false ); 

else 
{ 

ss « "Entity render state changed to: Normal . "; 
Console->OutputString( (char *)ss.str() . c_str(), false ); 

return S OK; 

II Toggle the dlsplay of gravity lnformatlon to the screen. 
else if ( MATCH ( pstrCmd, "togglegravity" ) ) 
( 

if (World->bIsEmpty) 
( 

Console->OutputString( "Command unavailable while 
WorldSingleton is empty.", true ); 

return S_OK; 

the 

else 
( 

g_ bShowGravity = Ig_bShowGravity; 
i£ (g bShowGravity)
{ -

ss « "Gravity information is now visible."; 
Console->OutputString( (char *)ss.str() .c_str(), false ); 

else 
{ 

ss « "Gravity information is now hidden."; 
Console->OutputString( (char *)ss.str() . c_str(), false ); 

return S OK; 

/1 Change he power ~f th~ namera jump 
else if ( MATCH ( pstrCmd, "setjumpvelocity" ) ) 

if (World- >bIsEmpty) 
( 

) 
else 
{ 

Console->OutputString( "Command unavailable while the 
WorldSingleton is empty ." , rue ); 

return S_OK; 

if ( NumParams ! = 1 ) 
( 

Console- >OutputString( "Incorrect number of parameters 
for this command.", true ); 

return S_OK; 

_ 
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double dStrength; 

stringstream sss; 

sss « pstrParams[O]; 

sss » dStrength; 


g_dJumpVelocity = dStrength; 

ss « "Initial user jump velocity set to: " « dStrength; 


Console->OutputString( (char *)ss.str().c_str(), false ); 

return S_OK; 


1/ Change the strength f the environment's gravi:;y, 

else if ( MATCH ( pstrCmd, "setgravity" ) ) 

( 

if (World->bIsEmpty) 
( 

Console - >OutputString( "Command unavailable while the 
WorldSingleton is empty.", true ); 

recurn S_OK; 

else 
( 


if ( NumParams != 1 ) 

{ 


Console->OutputString( "Incorrect number of parameters _ 
for this command.", true ); 

return S_OK; 

double dFactor; 

stringstream sss; 

S8S « pstrParams[O]; 

sss » dFactor; 


g_dGravityFactor = dFactor; 

g_dGravity = 9.8 I g_dGravityFactor; 

ss « "Gravity value of 9.8 now divided by: " « dFactor; 


Console - >OutputString( (char *)ss.str() .c_str( ), false ); 

return S OK; 


return -1; 

HRESULT InitializeInput() 
{ 

if ( Trycatch( (void* )gyDI, "gyDI in InitializeInput () ") ) 
( 

gyDI->Release() ; 

HRESULT r = 0; 

/ Create the IDiLectlnput8 object 

r = DirectInput8Create( g_hInstMain, DIRECTINPUT_VERSION, 


IID_IDirectInput8, (void**)&gyDI, NULL ); 

l.f ( FAILED ( r ) ) 
{ 


Debug ( "Failed to create DirectInput," ); 

return E_FAIL; 


II Initialize he k yboar , 

CZenKeyboard * g_Keyboard = CZenKeyboard: :Instance(); 

r = g_Keyboard - >Initialize(); 

if ( FAILED ( r ) ) 

{ 
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Debug ( "Keyboard initialization failed." ); 
return E_FAIL; 

1/ Init~al~ze the mouae. 

CZenMouse * g_Mouse = CZenMouse :: Instance(); 

r = g_Mouse->Initialize() ; 

if ( FAILED ( r ) ) 

{ 


Debug ( "Mouse initialization failed." ); 
return E_FAIL ; 

HRESULT ShutdownInput() 
{ 

II Get r~d o~ the JDirectInput8 ubiect 

if ( Trycatch (( void * ) gyDI, "gyDI in ShutdownInput ()") 

( 

gyDI->Release() ; 
gyDI = 0; 

vector<string> GetWIDFileNames() 
( 

WIN32_FIND_DATA FindFileData; 

HANDLE hFind = INVALID HANDLE VALUE; 

char szDirectory(80) =- "xml \\;.wid" ; 

DWORD dwError; 

vector<string> szFilenames; 


hFind = FindFirstFile(szDirectory , &FindFileData); 


if (hFind == INVALID_HANDLE_VALUE) 
( 

Debug("Invalid Handle in GetWIDFileNames() to); 

return szFilenames; (I Return an empty ector 

else 
( 

Debug (FindFileData.cFileNarne ) ; 

szFilenames . push_back(FindFileData.cFileName) ; 

while (FindNextFile(hFind, &FindFileData) != 0) 

( 

Debug (FindFileData . cFileName) ; 
szFilenames.push_back (FindFileData . cFileName) ; 

dwError = GetLastError() ; 

FindClose(hFind) ; 

if (dwError != ERROR_NO_MORE_FILES) 

( 

Debug("Unknown error in GetWIDFileNames() . "); 
return szFilenames; 

return szFilenames; II Is th~B even needed? 
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II - ----- -- ---------
I I F~le: common.h 
II 
II Desc: This ile con ains the common include files for projectOdgins_cpp 
II that were not created by the author. 
1/
I I pirst created ou: Dec nther 27 h. 2004 
I I Last moal.ficatLoll: January 5th. 2005 
II 
II Copylight (cl Jason 1. Black (donblas nblas.org) 
II 
II Revision Historj: 
II 

II 12-27-04: Added re·.!'isl.on hl.story. File created . 

II 12 29-04: All global varl.ables commented. 

1/ 01 - (12-05: Added a function point~r detinLtl.on tor the console . 

II 01-0S-0S: Added a world function pointer defl.uition for load1.ng world 

1/ files . Also added some other global variables . 

1/ -

#define WIN32 LEAN_AND MEAN 
I I tide! ine QUIET_HODE 

JI In"]udes 

#include <windows.h> 

#include <commctrl . h > 

#include <stdio.h> 

#include <math.h> 

ninclude <mmsystem.h> II timeGetTime() 


lIinclude <stdlib.h> 

~include <malloc.h> 

#include <memory.h> 

#include <tchar.h> 


II BTL Includes. 

iiinciude <list> 

~include <vector> 

#1.nclude <string> 

~include <sstream> 


#import "msxm14. dll " 

II OX9 Include 

#~nc ude <D3DX9.h > 

lIinclude "DXUtil.h" 

lIinclude "D3DEnumeration.h" 

"include "D3DSettings.h" 

lIinclude "D3DApp.h" 

#include "D3DFile.h" 

lIinclude "D3DFont.h" 

~include "D3DUtil . h" 

lI~nclude "dinput.h" 


using namespace std; 

II r:onstants 
const int MAX CHARSPERLINE 256; II M~~ length of a line of text 1.n the console. 
canst int MAX_PARAMS = 25; II For the console. Params ot console commands 
conat int MAX_FONTS = 20; II Maximum number of fonts in the Fontbank claSS. 
canst int PAUSE_WAIT = 250; II Mill~BecondB between issuing PaUSe or 

II Resum~ ommands in screens.h. 
~define MATCH (a, b) (!strcmp( a. b » II Used tor matching console ommands 

II FLxed-~uncti n Vertex structure 
ijdefine ZENVERTEX TYPE (D3DFVF XYZ D3DFVF NORMAL D3DFVF DIFFUSE D3DFVF SPECULAR

I D3DFVF TEXI )- 

I Typedefs·-/ 
class CCommand; 
class CZenFrame; 

http:load1.ng
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void PrintStrin9( int , int , char * , BOOL, D3DCOLOR, DWORD*, int i; 

typedef Lnt (*CONSOLE_PARSER_CALLBACK) ( CCommand* pCommand ); II Console parser. 

typedeE int (*FRAME MOVEMENT CALLBACK) ( CZenFrame* pFrame, void* Parameter ); 

typedef void (*VoidF;:;:ncPtr) () -; I I A void a':ld null [unctl.on pointer . 

typedeE void (*worldFuncPtr) ( strin9 sWorldFile ); II A cal~ to a world 10a01ng functl.on 


I··· Global Flags •• 0/ 

BOOL 9 bActive; /1 Activation flag from wl.ndows to start my loop. 

int 9_DeviceHei9ht = 0; II Dimension of the D3D Device . 

int 9 DeviceWidth = 0; II Dim~nsion of th~ D3~ DeVIce 

int 9_nStateFla9 = 0; /1 Simulation state. GlObal and independant s.nce 


// the primary functions airectly deal with states . 
bool g_bShowFPS = true ; 1/ Display the FPS. 
bool g_bShowCameraLoc = true ; / I Dlspla:l he Camera Loeatlon. 
bool 9_bShowGravity = true ; // Display gravity informa lon . 
stacic UINT 9_Li9htCounter = 0; /1 Used f or the CZenLlght class . 
boo1 9_bConsoleOn false ; II Used to halt Simula or input while he 

1/ console is active 
bool 9-bPauseLock false ; I I Used to prevent input while sWJ.tchinq states 

II between 81m and Pause . 
float 9_fCameraSpeed = 5. 0; / I The speed at '",hleh t:.he camera moves when the 

II user nputs aetlons . 
float 9-fCameraYaw = 0.15; II Th~ speed at whiCh he c meta turns . 
bool 9_bCameraLocked = true ; / 1 The camera cannot leave the bounded reglon 

I above tbp terraln. 
bool g_bTerrainLoaded = false ; / I This variable is 'true ' '"hen th"re is vall 

/ / loaded terraln . 

I· G ~al Vari~lea ·1 

LPDIRECT3D9 9-pD3D(0); II This is pol.nter to the D3D obJec:. 

LPDIRECT3DDEVICE9 g-pDevice(O); /1 Thi is a pain er a th D3D Device. 

D3DPRESENT_PARAMETERS g_SavedPresParams; II D3D param~ ers Stored in 


/1 D3DDevlcelnit() . 
HWND g_hWndMain(O) ; /1 ThiS is a handle to the main window. 

1/ lr.itialized in WinHaln() . 
HINSTANCE g_hlnstMaln(O) ; / 1 Global copy of the handle to th19 program 

1/ ina ance passed 0 WinMain( J . 
LPDIRECTINPUT8 g-pD1 = 0; II DirpetlnpUL ob]ec 
bool g bEntityWireframe = false ; II When true . renders ent1ties as ·....ireframes 
DWORD 9_dwTerrainColor = OxOOOOFFOO; 1/ _or of the erraln 
DWORD 9_dwTerrainWireColor = OxOOOOOOOO; /1 Color of t:he terraln ' s ....i nefLame. 

LPDIRECT3DSURFACE9 9-pBack9round = 0; II The background ~mage surface . 
LPDIRECT3DSURFACE9 9-pBackSurface = 0; II Related 0 g-p8ackground. Probably used 

II for 20 renderin2 . 
LPDIRECT3DTEXTURE9 9-pDefaultTexture = 0; II Defaul X-Mesh texture . 
LPDIRECT3DSURFACE9 9-pCursorSurf = 0; II I mage for the mouse pointer . 

// Functlor prototypes 

HRESULT InitScene(); 

HRESULT DestroyScene(); 

int Simlnit(); 

lnt SimLOop(); 

int SimCleanup(); 

int SimRender () ; 

HRESULT Handlelnput(); 

int ConsoleParser( CCommand* pCommand ); 

HRESULT Initializelnput(); 

HRESULT Shutdownlnput(); 

vector<strin9> GetWIDFileNames(); 


http:functl.on
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1/------------------- - - -- ----------------------- ---------------- 
// File: Oebug.h 
/1 

/1 Desc: ThIs is a file for testing purposes (drivers, debug calls. etc) 

1/

II First created on: November 19lh 2004 

II Last modification' December 29 h. 2004 

//

II Copyrlghc (c) Jason M. Black (dQnblaa donblas.org) 

II - ----- ------------------- - 
II Revis~on History: 
II 

II 11-19 04: ere ted h s file . Added Debug!) . 

/1 2-28 04: Added Trycatch!) and successfully tesled le. 

II 12-29 04: Added DebugPtr() and successfully eeted i 

//--------------------- --------------- ---- --- - - - --- 

void Debug( char * szDebug) 
{ 

OutputDebugString ( "Error: " ); 

OutputDebugString( szDebug ); 

OutputDebugString ( "\n" ); 


void Debug( ~onst char * szDebug) 
{ 

OutputDebugString ( "Error: " ); 
OutputDebugString( szDebug ); 
OutputDebugString( "\n" ); 

void DebugPtr(void * ptr) 
( 	 II Output the address of a ptr to Debug(). 

stringstream str; 
str « (void*)ptr; 
string tempStr; 
str » tempStr; 
char * cString = (char *)tempStr.c_str(); 
Debug (cString) ; 

bool Trycatch( void * ptr, string pName) 
{ /1 P turns '1' if the p ! : valiJ, throws an exception and returns '0' 0 herwise. 

try 
( 

if (lptr) 
( 

pName = pName + " - invalid pointer."; 
throw ( pName.c_str() ); 

r e turn 	1; 

catch ( const char * str 

( Debug(str); return 0; 


bool QTrycatch( void * ptr, string pName) 1/ Quiet version 
{ I Returns 'I' f the ptr is valld, throws an exc'pt~on and returns '0' otherwise. 

try 
( 

if ( lptr) 
( 

pName = pName + " - invalid pointer . "; 
throw ( pName.c str() ); 

return 	l' 
} 

catch ( canst char * str ) // Debug(atr) would go here, but this .:s quiet. 

{ return 0; } 


http:donblas.org
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1/ - ------ -- - ---------------------------------------------- - --------- - --- - --- - . 

II File : auxd3d.h 

// 

1/ Desc: This fil~ contains all of the auxilary functions that pertain to 

1/ the Direct3D functiolls ill the main .cpp flle . 

/1 

II First created on: December 28th. 2004 

/1 wast m~ficat~on : December 29th. 2004 

// 

II C"py~ight (c) Jason 11 . B1 ck (donblas donblas . org) 

/ / Partially Based on Original Code By: Peter Walsh. author of "The Zen of 

1/ Oirect30 Game PL"og~ammlng" 


II ------ --- - ----- ----. 
/1 Revision Hlstory : 

/1

II 12 28 0 : Added rev~6ion hlstory F~le created . converted code to DX9. 

II 12 29 04: Cleaned up and recommented all of the code in this tile . 

II 


~ Sec i on: Direct3D Initialization Helper Func ion 
~ .••..••.••......•..•. .•........•.• _.......................•. / 


' nt InitDirect3DDevice( HWND hWndTarget, int Width. int Height, BOOL bwindowed, D3DFORMAT 
FullScreenFormat , LPDIRECT3D9 pD3D, LPDIRECT3DDEVICE9* ppDevice ) 
{ 

II St ru tur" rc no d 11 fonn t" .un about he ~endE:L ~1l9 method . 

D3DPRESENT_PARAMETERS d3dpp; 

/1 Stru<.tur to huld infol"llldtion about the cu=ent displa:: mode 

D3DDISPLAYMODE d3ddm; 

HRESULT r = 0; 


if ( *ppDevice ) II If the device already exists. release It . 

{ 


(*ppDevice)->Release(); 


/1 rn.tial~~e rhe structu ~ to 0 

ZeroMemory( &d3dpp, sizeof ( D3DPRESENT PARAMETERS) ); 


II ~t he sett~ngs for the current dlsplal mode 

r = pD3D->GetAdapterDisplayMode( D3 DADAPTER_DE FAULT , &d3ddm ); 

if ( FAILED ( r ) ) 

( 

Debug ( "Could not get display adapter information." ); 
return E_FAIL; 

II Tie ~idtn of the ba~k buffe~ in pixels . 

d3dpp.BackBufferWidth = Width; 

/1 The he~ght ot th butter in pixels . 

d3dpp . BackBufferHeight = Height; 

/. The tormat of _he back but rer . 

d3dpp.BackBufferFormat = bWindowed ? d3ddm.Format FullScreenFormat; 

1/ The number of back buffers 

d3dpp.BackBufferCount = 1; 


II The type of multisampllng. 

d3dpp.MultiSampleType = D3DMULTISAMPLE NONE; 

II Tie swap eft ct. 
d3dpp.SwapEffect = D3DSWAPEFFECT_COPY; 


II Tre ~dDdle 0 the window that we want to render to . 

d3dpp.hDeviceWindow = hWndTarget; 

1/ Wind, ,,~t:-d or tu.1L9creen? 

d3dpp.windoYJed = bWindowed; 


II Let Dire t3D manage the depth buffer . 

d3dpp.EnableAutoDepthStencil = TRUE; 

II Set the depth buffer tormat to 16 bits 

d3dpp.AutoDepthStenci lFormat = D3DFMT_D16; 
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// Use the def u~t r fresh rate ava~lable. 


d3dpp . FullScreen_RefreshRatelnHz = D3DPRESENT_RATE DEFAULT; 


1/ ~reBent the 1nformatioo as fast as possible. 

d3dpp.Presentationlnterval = b Windowed ? Q : D3DPRESENT_INTERVAL_ONE; 

I I Allo'" the back bu f Eer to be acceBded for 20 rendering 

d3dpp.Flags = D3DPRESENTFLAG_LOCKABLE_BACKBUFFER; 


1/ ACqu1rf.. a oint r to IDirect3DDevice9 

r = pD3D->CreateDevice( D3DADAPTER_DEFAULT, D3DDEVTYPE_HAL, hWndTarget, 


D3DCREATE_SOFTWARE_VERTEXPROCESSING, &d3dpp, ppDevice ); 
if ( FAILED ( r ) ) 
{ 

Debug ( "Could not create the render device . " ); 
return E_ FAIL; 

/1 Save global cop_es of the device d1mensions . 

9 DeviceHeight = Height; 

g=DeviceWidth = width; 


1/ Sa" a -or' o. I~e pr s pa~am5 for use in device valida i o n later . 
g _ SavedPresparams = d3dpp; 

• Sect1on: D1reCL30 Dev~ce Va l.datlon
... .•...•...• ················**·*···········~·*····*··~·····~I 
HRESULT InitScene( ); 


1/ Use thls funet 10f' ri" r inlot. any surfaces that wer los when the device was lost . 

HRESULT RestoreGraphics() 

{ 


InitScene() ; 1/ ~ dOO'L think anythIng ~lse is needed here . 

return S_OK; 


II ~al' every fr3me to check if the device is valld . 

II It 1t 19 not thef' 1t 19 reaqu1red l.f p0881ble 

HRESULT ValidateDevice () 

{ 


HRESULT r = Q . 

II Test the cur 'pnt state of the device . 

r = g-pDevice->TestCooperativeLevel(); 

if ( FAILED ( r ) ) 

{ 


// It t le deo,1ce loS lost then return fallure . 

if ( r == D3DERR DEVICELOST 

{ 


II If the device is read:, to be e'3et hen attempt to do so. 

if ( r == D3DERR_DEVICENOTRESET ) 

{ 


/ / R It.as the bac- sU"fare 9 lt can be recr"'a d . 

g-pBackSurface->Release() ; 


II Peset the ~~vic~ 


r = g-pDevice - >Reset ( &g_SavedPresParams ) ; 

if ( FAILED ( r ) ) 

{ II If Lhp de L::~ a h.J_! e t:t ~hen _xi th simulat i on . 


Debug ( "Could not reset device." ) ; 
PostQuitMessage( E_FAIL ) ; 
recurn E_FAIL ; 
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II Reaquire ~ pointer to t oe bal k buffer. 
r = g-pDevice->GetBackBuffer ( 0, 0, D3DBACKBUFFER_TYPE MONO, 

&g-pBackSurface ); 
if ( FAILED ( r ) ) 
{ 

Debug ( "Unable to reaquire the back buffer . " ); 

postQuitMessage( 0 ); 

return E_FAIL; 


g-pDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB( 0, 0, 
o ), O. Of, 0 ); 


RestoreGraphics(); 


return 	S OK; 

/ •••••••••• ~•••••••••••••• + ••••••••••••••••••••••• 7.~•••••.•.•. 
• Sectlon: Matrix ManIpulation 

HRESULT CreateViewport () 
{ / / (' -eat,=" a " :port. 

HRESULT r = 0; 

~f ( !g-pDevice 
( 

return 	E FAIL; 

D3DVIEWPORT9 Viewport; 

Viewport.X = 0; 

Viewport.Y = 0; 

Viewport.Width = g_DeviceWidth; 

Viewport.Height = g_DeviceHeight; 

Viewport.MinZ O.Of; 

Viewport.MaxZ = 1.Of; 


r = 9-pDevice->SetViewport ( &Viewport ); 

return 	r; 

void SetProjectiOnMatrix() 
( 	 II Sets up the proJect~on matrix. 

D3DXMATRIX ProjectionMatrix; 
ZeroMemor/( &ProjectionMatrix , sizeof ( D3DXMATRIX ) ); 

float ScreenAspect = (float )g_DeviceWidth I ( float ) 9_DeviceHeight; 

float FOV = D3DX_PI I 4; 


D3DXMatrixPerspectiveFovLH ( &ProjectionMatrix, FOV, ScreenAspect, 1.Of, 1000.Of ); 

g-pDevice- >SetTransform( D3DTS_PROJECTION, &ProjectionMatrix ) ; 
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II 
II ;"ile: ::en.h 
II 
// Desc: This file contains the bulk of the Zen classes and functlons. 
II 
II Flrst created on: December 28th, 2004 
II Last modiflcdtion: Janua~1 13th, 2005 
1/ 
1/ Copyright Ie) Jason ~I. Black (donblas onbl 8.org) 

/1 partlally Based on Or1g1na1 Code By: Peter ,ialsh, author of "The Zen or 

1/ Dlrect3D Game Programmlng" 

II 

/1 RevlS10D H1S ory' 

II 
II 12 28 04: 

II 12 ~9-04: 


II 01 02 05: 

II 01 03 05: 

II 

II 

II 01-03 05: 

II 

II 01-0-1 as: 

II 01 13 05: 

II 
/1 

Added reviaion history. File crea ed. Convelt:ed code to DX9. 

Began to seperate content out of thlS file intn other .h flIes. 

Cleaned up and recommen ed the code up to CZenMaterial. 

Switched D3DPOOL_DEFAULT to D3DPOOL_SYSTE~mM in 

LoadBltmapToSurface. This fixed the slow console problem. 

Finished cleaning ~ld recommented the code in thie fil . 

Added SetColor(), RestoreColor() and GetBoundingBox() co 

che CZenFont class. This allo'",s for text: dispJ ay on menus 

Convelted the CZenCamer cl ss 0 a Slng eton. 

Removed he Pc'Ult, l..Lne, and relaced classes Slnce theY're not: 

needed. 1\1sI') made adjustments to the camera and cube cl sees. 


• Sectionl 2D Direct3D ,...raphics Functions 
••••• ~ •••••••••••• w ••••••••••••••••••••••••••••• *.~ ••• •••••••• 

int LoadBitmapToSurface( char* PathName, LPDIRECT3DSURFACE9* ppSurface, LPDIRECT3DDEVICE9 

pDevice ) 

{ 1/ Loads a bl llIap to a surface. 


HRESULT r; 

HBITMAP hBitmap; 

BITMAP Bitmap; 


II Load che bltmap uB~ng the CDI to get information 

hBitmap = (HBITMAP) Loadlmage( NULL, PathName, IMAGE BITMAP, 0, 0, 


LR_LOADFROMFILE I LR_CREATEDIBSECTION ); 


if ( hBitmap == NULL II T~e file rr~bably does not eXlg_. 
{ 


Debug ( "Unable to load bitmap . " ); 

return E_FAIL; 


II G~c ~nformatiol bout he objec' 

GetObject( hBitmap, sizeof ( BITMAP ), &Bitmap ); 

I I r nl~, d t:h 1::.1-_m p tlc- memo If 


DeleteObject( hBitmap ); 


I I Create a slJ.r ace t.l ~ng 1.Diol"n'k1tir n fr"'TII LoadImage () 
r = pDevice->CreateOffscreenPlainSurface( Bitmap .bmWidth, Bitmap.brnHeight, 

D3DFMT A8R8G8B8, D3DPOOL SYSTEMMEM, ppSurface, NULL ); 

if ( FAILED ( r ) ) 
{ 


Debug ( "Unable to create surface for bitmap load." ); 
return E_FAIL; 

II Load the Image di~ectly to the new surf ce 
r = D3DXLoadSurfaceFromFile ( *ppSurface, NULL, NULL, PathName, NULL, 

D3DX_FILTER_NONE, 0, NULL ); II r ~F999~Qq 


if ( FAILED ( r ) ) 

{ 


Debug ( "Unable to load file to surface ." ); 

return E FAIL; 




Section 7 - Interactive Terrain Simulator 257 

• Section : Timing and Framerate Funct~ons 

INT64 g_Frequency = 0 ; 1/ The number of hlgh perfo~~ce ticks per second . 
~nt 9 FrameCount = 0; II The number of elapsed frnmeB this counting period 
int 9 FrameRate = 0; /1 The number of elapsed trames h1B second. 
flo~t-g_FrameDeviance O· I I Percentage th", frame rate has changed from 25fps . 

HRESULT InitTiming () 
{ 

/1 Get the umber of co per second. 

QueryPerformanceFrequency( (LARGE_INTEGER*)&g_Frequency ); 


I I I. tlk frequen y • I 0 then thls system oes r.o ha . e high performance timers 
1f ( g_Frequency == 0 ) 
{ 

Debug ( "The system does not support high resolution timing." ) ; 
return E_FAIL; 

void Pause ( inc Milliseconds ) 
{ 	 1/ Pause the B~muldt~on for a certaIn ~m~. 

INT64 Secon d s Delay = (INT64)Milliseconds * 1 000 ; 
INT64 Start Time ; 
INT64 CurrentTime; 

QueryperformanceCounter( (LARGE INTEGER*)&StartTime ) ; 

'"hile (l) 
{ 

QueryPerformanceCounter( (LARGE INTEGER* ) &CurrentTime ) ; 
if ( (CurrentTime - StartTime) >-(INT64 )SecondsDelay ) 
( 

break ; 

float GetNumTicksPerMs() 
{ II R~turuB he number of ticks in a millisecond. 

return « float )g_Frequency I 1000 . 0f); 

void FrameCount () 
{ 

INT64 NewCount = 0 ; II The current eoullt. 
Btatic INT64 La stCount O· // The las coun 
INT64 Difference = o· 1/ The differnce s ~nc the last c oun . 

1/ Get the c~rent frame count . 

QueryPerformanceCounter( (LARGE INTEGER*)&NewCount ); 


II If the count i ~ lhen ttls system dve nol have high performance imera . 
if ( NewCount == 0 
{ 

Debug ( "The system does not support high resolution timing" ); 
} 

1/ Tncrease the frame coun . 

g_FrameCount++; 


/1 Campu e he differ~ce since thp las count . 

Difference = NewCount - LastCount; 
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// If more chan second has passed . 

if ( Difference >= 9 _ Frequency ) 

{ 


9_FrameRate = 9_FrameCount; /1 Record the numb~r of elapsed frames . 

9_FrameCount = 0; II Reset the countel . 

LastCount = NewCount; 1/ Upd3te the last coun 


9_FrameDeviance ( float )g_FrameRate / 25.0f; 

I··*·········*···~··*··**· .*_.** •••••• * ••••••••••••••••••••••• 
• Sect:.:ron : 3D Direc t3D PUnct:rons 

/.. 1'~ ' class nolds vertex lnfonnacl.on ~··I 
class CZenVertex 
{ 
publl.c : 

CZenVertex() ; 
CZenVertex( float x, float y, float z, floac nx, float ny, float nz, 

D3DCOLOR DiffuseColor, D3DCOLOR SpecularColor, float tu, Eloac tv); 
- CZenVertex ( ) ; 

publl.c : 
void Set( float x, float y, floa z , float nx , float ny , float nz, _ 

D3DCOLOR DiffuseCo lor, D3DCOLOR SpecularColor, flo t tu , float tv) ; 
publ:rc : 

D3DVECTOR m_positi on; 
D3DVECTOR m_Nonnal; 
D3DCOLOR m_DiffuseColor; 
D3DCOLOR m_Specul a rColor; 
floac m_tu, m tv; 

} ; 

CZenVertex : :CZenVertex() 
{ 

ZeroMemory( &m_ Position, sizeof ( D3DVECTOR ) ) ; 
zeroMemory( &m_ Normal, sizeof ( D3DVECTOR ) ); 
zeroMemory( &m_ SpecularColor, 51-zeof ( D3DCOLOR ) ; 

m_Diffu5eCo l o r = D3DCOLOR_ARGB( 255, 255, 255 , 255 ) ; 

m tu m tv = O. Of ; 

CZenVertex::CZenVertex ( float x, float y, float z , float nx, float ny, float nz , 

D3DCOLOR DiffuseColor , D3DCOLOR SpecularColor, float tu , float tv) 

{ 


m position.x X· 


m_Position.y y; 

m Position.z z· 


m Normal.x nx; 

m_Normal.y ny ; 

m Normal.z nz; 


m DiffuseColo r DiffuseColor; 

m_SpecularColor SpecularColor; 

m tu tu; 

m tv = tv; 


CZenVertex : : -CZenVertex() 
{ 

II Nothing to des nlC . 

void CZenVertex::Set( float x, float y, float z, float nx, float ny, float nz, 

D3DCOLOR DiffuseColor, D3DCOLOR SpecularColor, float tu, float tv) 

{ 


m position.x X; 

http:lnfonnacl.on
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m_Position.y y; 

m position.z z· 


m Normal.x nx' 

m_Normal.y ny ; 

m Normal.z nz; 


m DiffuseColor DiffuseColor; 

m_SpecularColor SpecularColor; 

m tu tu; 

m tv = tv ; 


/ •• * Th 5 class is a base class for all other obJects . ••• / 
class CZenObject 
( 
public : 

CZenObject() ; 
-CZenObject() ; 
CZenObject( CZenObject& OtherObject ); 

public ; 
virtual HRESULT Render() ; 
void SetNext( CZenObject* pNext ) ( m-pNext = pNext; 
void * GetNext() { re urn m-pNext; } 
void * GetParentFrame() { return m-pParentFrame; } 
void SetParent Frame ( void * pFrame ) ( m_pParentFrame pFrame; } 
virtual int GetSize() ( return sizeof ( * ch~s ); } 

publ~c : 

void * m-pParentFrame; 
protected : 

CZenObject* m-pNext; 
} ; 

CZenObject::CZenObject( CZenObject& OtherObject 
( 

m_strName = OtherObject.m_strName; 
m_pParentFrame = OtherObject.m-pParentFrame; 
m-pNext = OtherObject.m-pNext ; 

CZenObject: :CZenObject() 
( 

m_strName = 0; 


m-pNext = 0; 

m-pParentFrame NULL; 


CZenObject: :-CZenObject() 
{ 

if ( 
{ 

delete m strName; 

} 


HRESULT CZenObject::Render( ) 
{ 

return S OK; 
} 

" •• A face (triangle) objects. Contains geometry and rendering functionality . ••• / 
class CZenFace : public CZenObject 
( 
public : 

CZenFace() ; 
-CZenFace() ; 
CZenFace( CZenFace& OtherFace ); 

public : 
void SetProps( int Vertex, float x, float y, float z, float nx, Eloat ny, 

float nz, D3DCOLOR DiffuseColor, D3DCOLOR SpecularColor, float tu, float tv ); 
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HRESULT SetTexture ( LPDIRECT3DTEXTURE9 pTexture ) ; 

HRESULT SetTexture( char* strPathName ); 

HRESULT Render () ; 

lnt GetSize( ) ( return sizeof ( ·~s ) ; } 


protected : 
CZenVertex m_Vertices[3]; 
LPDIRECT3DTEXTURE9 m-pTexture; 
BOOL m_bTextureSet; 

}; 

CZenFace: :CZenFace( CZenFace& OtherFace ) 
( 

m_bTextureSet = OtherFace.m_bTextureSet; 

m~Texture = OtherFace.m-pTexture; 

m-pTexture->AddRef( ); 

CopyMemory( &m_Vertices , &OtherFace . m_Vertices , slzeof ( m_Vertices ) ); 


CZenFace : :CZenFace( ) 
( 

m~Texture = o · 
m bTextureSet FALSE; 

CZenFace : :-CZenFace() 
{ 

if ( Trycatch( (vold* )m-pTexture, "m~Texture in -CZenFace() ") ) 
( 

m~Texture- >Release() ; 

HRESULT CZenFace::SetTexture( LPDIRECT3DTEXTURE9 pTexture 
{ 	 // Sets the texture u ia~ d l~tu ~ from m~m(lf . 

/1 Ma e sure a V~lld texLure as speci~lea 
it ( 1Trycatch ( (voi d ·) pTexture , "pTexture in CZenFace: : SetTexture () ") 
{ 

m bTextureSet = FALSE ; 

return E_FAIL ; 


/1 If a texture is alt·eadj. assigned hen relpas i. 

if ( Trycatch ( (void*) m_pTexture, "m-pTexture in CZenFace: : SetTexture () ") 

( 

m_pTexture ->Release() ; 

// Set ~he ~e~ te lu~ 


m-pTexture = pTexture; 

m_pTexture->AddRef() ; 

m bTextureSet = TRUE; 


return 	S OK; 

HRESULT CZenFace::SetTexture( char* strPathName 
{ /1 Ser the textur us 9 a t xture t.om he disk. 

HRESULT r = 0; 

// Release the current texture It one 18 set 

if ( Trycatch ( (void·) m-pTexture , "m-pTexture in CZenFace: : SetTexture () ") ) 

( 

m-pTexture- >Relea8e() ; 

/1 Load the texture from dlBK. 

r = D3DXCreateTextureFromFile ( 9-pDevice , strPathName, &m-pTexture ) ; 

if ( SUCCEEDED ( r ) ) 

{ 


m bTextureSet TRUE ; 

return S_OK; 
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II Sets th proper ~e9 for the fac vert~ces 


void CZenFace: :SetProps( ~nt Vertex, float x, float y, float z, floa nx, float ny, 

float nz, D3DCOLOR DiffuseColor, D3DCOLOR SpecularColor, float tu, float tv ) 

( 

m Vertices [Vertex] .m Poeition.x X· 


m=Vertices[Vertex] .m=position.y y; 

m_Vertices[Vertex] .m_Position.z z; 


m_vertices[Vertex] .m_Normal.x nx; 

m Vertices [Vertex] .m Normal.y ny; 

m=vertices[Vertexl.m=Normal.z nz; 


m Vertices [Vertex] .m DiffuseColor = DiffuseColor; 

m=Vertices[Vertex] . m=SpecularColor = SpecularColor; 

m Vertices [Vertex] .m tu tu; 

m=Vertices[Vertex] .m=tv = tv; 


HRESULT CZenFace ::Render() 
( 

HRESULT r = 0; 
LPDIRECT3DVERTEXBUFFER9 pVB 0; 

II Create the vertex buff~r 


r = g-pDevice- >CreateVertexBuffer( sizeof ( CZenVertex )*3, D3DUSAGE_WRITEONLY, 

ZENVERTEX_TYPE, D3DPOOL_DEFAULT, &pVB, NULL ); 


if ( FAILED ( r ) ) 

{ 


BYTE* pData 0; II POI..nter to the ver e:-: buE fer. 

I Lock the .t x buFfer 

r = pVB->Lock( 0, 0, (void**)&pData, ° ); 

if ( FAILED ( r ) ) 

( 

pVB ->Re lease(); 

re urn E FAIL; 


II Copy the face vert~ces into th~ buffer 

CopyMe mory( pData, (void* ) &m_Ver tices, sizeof ( CZenVertex )*3 ); 


II Unlock the vETte bufEe . 

pVB->Unlock() ; 


II Sptur th .tUL f~t ~e face 

if ( QTrycatch( (void*) m-pTexture, "m-pTexture in CZenFace: :Render() ") ) 

{ 

g-pDevice->SetTexture( 0, m-pTexture ); 

II Conn ct th v treY, b~Efe a ~ der~ng redm. 

g-pDevice ->SetStreamSource( 0, pVB, 0, sizeD ( CZenVertex ) ); 


II Render the face. 

g-pDevice->DrawPrimitive( D3DPT_TRIANGLELIST, 0, 1 ); 


II Reset the texturA 


iE ( QTrycatch« void*)m-pTexture, "m-pTexture in CZenFace : :Render() ") ) 

{ 

g-pDevice ->SetTexture( 0, NULL ); 

} 
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II Release the v~tex buffer. 
pVB->Release() ; 

100 r~9 16 th~ material (lighting surface) of an obJect . ••• j 
class CZenMaterial 
( 
public : 

CZenMaterial() ; 
- CZenMaterial() ; 

public : 
void SetDiffuse( float r, float g, float b ); 
void SetAmbient( float r, float g , float b ) ; 
void SetSpecular( float r , float g, float b, float Power ) ; 
void SetEmissive( float r, float g, float b ); 
HRESULT Update() ; 

public : 
D3DMATERIAL9 m_Material; 

CZenMaterial: :CZenMaterial() 
( 

ZeroMemory( &m_Material, sizeof ( D3DMATERIAL9 ) ); 

m Material.Diffuse . r 1. Of; 

m-Material.Diffuse.g 1.0f ; 

m=Material.Diffuse . b 1.0f; 


m Material.Ambient.r 0.5f ; 

m-Material.Ambient . g 0.5f; 

m-Material.Ambient . b 0.5f; 


CZenMaterial::-CZenMaterial() 
{ 

If rhere 16 noth1ng to destruct. 

void CZenMaterial: : SetDiffu6e( float r, float g, float b ) 
{ 

m Material.Diffuse . r r; 
m-Material . Diffuse.g g; 
m-Material.Diffuse . b b· 

void CZenMaterial::SetAmbient( float r, float g, float b ) 
{ 

m_Material.Ambient . r r ; 
m_Material.Ambient . g g; 
m Material.Ambient . b b ; 

void CZenMaterial : :SetEmissive( float r, float g , float b ) 
{ 

m Material. Emissive.r r; 
m Material.Emissive.g g; 
m=Material.Emissive.b b; 

void CZenMaterial: :SetSpecular( float r, float g, float b, float Power) 
{ 

m_Material.Specular.r r; 
m_Material.Specular . g g; 
m Material.Specular . b b· 
m=Material.Power = Power; 
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HRESULT CZenMaterial :: Update() 
( II Set hlS mat~rldl as active. 

return 9-pDevice ->SetMaterial( &m_Material ); 

1* Thic, object ontaine ~ 3D Y Mesh *1 
class CZenMesh : public CZenObject 
( 
public ! 

CZenMesh() ; 
-CZenMesh () ; 
CZenMesh( CZenMesh& OtherMesh ); 

public : 
int m_NumMats; 

protected : 
LPD3DXMESH m-pMesh; 1/ The mesh. 
LPDIRECT3DTEXTURE9 * m-pTextures; II The mesh's textures . 
CZenMaterial* m-pMaterials; II The mesh's mater~ale 

publlC : 
HRESULT LoadXFile( char * pstrPathName ); IILoads a mesh . 
HRESULT Render() ; / 1 Renders the mesh . 
void SetMaterial( CZenMaterial* pMaterial ); 
int GetSize(){ return sizeof ( *this ); } 
LPD3DXMESH GetMesh() { return m-pMesh; } 

CZenMesh::CZenMesh( CZenMesh& OtherMesh 
{ 

m_NUmMat s = OtherMesh.m_NUmMats; 
m-pMesh = OtherMesh . m-pMesh ; 
m-pMesh->AddRef() ; 

m-pTextures = new LPDIRECT3DTEXTURE9[ m NumMats ]; 

CopyMemory( m-pTextures, OtherMesh.m-pTextures. sizeof ( m-pTextures ) ); 


for I lnt i = 0 ; i < m_NUmMats ; i++ ) 
{ 

m-pTextures[i]->AddRef() ; 

} 


m-pMaterials = new CZenMaterial[ m_NumMats ] ; 

CopyMemory( m-pMaterials, OtherMesh.m-pMaterials, sizeof ( m-pMaterials ) ); 


CZenMesh::CZenMesh() 
{ 

m-pMesh = 0; 
m_NumMats = 0; 
m-pTextures = 0; 
m-pMaterials = 0; 

CZenMesh: :-CZenMesh() 
{ 

if ( Trycatch( (void* )mJlMesh, "myMesh in -CZenMesh() ") ) 

{ 


m-pMesh->Release() ; 


if ( Trycatch( (void*)m-pTextures. "m-pTextures in -CZenMesh() ") ) 

{ 


delete [] m-pTextures; 


if ( Trycatch( (void*)m-pMaterials , "m-pMaterials in -CZenMesh() ") ) 
{ 

delete [] m-pMaterials; 
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void CZenMesh: :SetMaterial( CZenMaterial* pMaterial ) 
{ II sets all the marerials for ehe obJect tv the spec~fied material . 

for t int i = 0 ; i < m NumMats ; i++ )
{ -

CopyMemory( &m-FMaterials[i] .m_Material, &pMaterial->m_Material, _ 
sizeof ( D3DMATERIAL9 ) ); 

HRESULT CZenMesh::LoadXFile( char* pstrPathName ) 
{ 

HRESULT r = 0; 
LPD3DXBUFFER pMaterialBuffer = 0; 

I I Load he x file ft'om disk 6th parameter is ne ..... in DX9 
r = D3DXLoadMeshFromX( pstrPathName, D3DXMESH_SYSTEMMEM, g-FDevice, 0, 

&pMaterialBuffer, 0, (DWORD*)&m_NUmMats, &m_pMesh ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Failed to load .X File with filename:" ); 

Debug ( pstrPathName ); 

return E_FAIL; 


/ I Create a new text" ure array 

m-FTextures = new LPDIRECT3DTEXTURE9[ m NurnMats 1; 

1/ Cr ate a new matertal arlay 

m-FMaterials = new CZenMaterial[ m_NurnMats ]; 


II Get a pointer to the start of the mater~a buffer 

D3DXMATERIAL* pMaterials = (D3DXMATERIAL*)pMaterialBuffer- >GetBufferPointer(); 


II Loop for each mater~al tn the buffer . 

for t int i = 0 ; i < m NurnMats i++) 

{ 


/ / Extract the mat r~ai rrum the butfer. 

m-FMaterials[i] .m_Material = pMaterials[i] .MatD3D; 

II BrLgh en th maten.al 

m-FMaterials[i] .m_Material.Ambient = m-FMaterials[i] .m_Material.Diffuse; 


/1 If a texture L8 not set for this material . 

if ( lpMaterials[i] .pTextureFilename ) 

{ 


/1 Set the texture to the detault texture . 
m-FTextures[i] = g-FDefaultTexture; 

II Iterate to the next loop because ehere is no texture. 
continue ; 

.II Crea~e " UCIh textur fr.:>m the filename fiuppl i ed . 
r = D3DXCreateTextureFromFile( g-FDevice, _ 

pMaterials[i] .pTextureFilename, &m-FTextures[i] ); 
if ( FAILED ( r ) ) 
{ 

Debug ( "Unable to load texture for mesh with filname:" ); 

Debug ( pMaterials[i] .pTextureFilename ); 

II It the texture load failed then set it to the Get ule texture. 

m-FTextures[i] = g-FDefaultTexture; 


pMaterialBuffer->Release() ; / 1 Release the mater~al buffer. 

return S OK; 

HRESULT CZenMesh: :Render() 
{ 

HRESULT r = E_FAIL; 

http:maten.al
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for ( int i = 0 ; i < m NumMats i++ II LOop for each rna er~al. 
( 

II Set chi m. eer~al as act~~e. 


m-pMaterials[i] .Update(); 

II Set this texture as act~ve. 


9-pDevice->SetTexture( O. m-pTextures[i] ); 

II R~nde_ this subset of the mesh 

r = m-pMesh->Drawsubset(i); 


II ReBP~ thp ve~~ex shader 

9-pDevice->SetFVF( ZENVERTEX TYPE); II Used to be S~tVertexShader() . 


II Re_uJ.TI the resul of he render opera · ion . 

return r; 


I A Frame oDJect provides a context of position for sets of objects and other frames. "/ 
class CZenFrame 
( 
public : 

CZenFrame() ; 
-CZenFrame() ; 

public : 
void * m-pParameter ; 

protected : 
D3DXMATRIX m_mLocal ; II -rhe I oea matrix :cor th1s f:tame . 
D3DXVECTOR3 m_vPosition; 1/ The position of this frame . 
D3DXVECTOR3 m_vVelocity; II The veloci y of thlS frame . 
float m_Yaw. m_Pitch, m_Roll; II The orl.entatl.OO of thl.s frame . 

CZenObject* m-pObjectList; II The list ot obJects 1.0 this frame . 
CZenFrame* m-pNext; // Pointer to the nexe frame 1.n he list . 

CZenFrame* m-pChildFrameList; 

CZenFrame* m-pParentFrame; 


FRAME_MOVEMENT CALLBACK m-pfnCallback; 

BOOL m_bCallback; 


public : 
HRESULT SetCallback( FRAME_MOVEMENT_CALLBACK pfnCallback ); 

void SetVelocity( float x, float y, float z ); 
void GetVelocity( flodt & x, float & y, float & z ); 

void SetPosition( float x. float y, float z ); 
void GetPosition( float & x, float & y, float & z ); 

II Returns th~ local matrix for Ch1.S frame . 

void Get Local ( D3DXMATRIX& pMatrix ); 


void SetYaw( floae Yaw )( m Yaw = Yaw; } 

void GetYaw( float & Yaw) { Yaw ffi_Yaw; } 


void SetPitch( float pitch )( m pitch = Pitch; } 
void GetPitch( float & Pitch) { pitch = m_Pitch; } 

void SetRoll( float Roll )( m Roll = Roll; } 
void GetRoll( float & Roll) { Roll = m_Roll; } 

/1 Update the position of the objects. 

void Update(); 


1/ Add an 0b)ect to the frame 
HRESULT AddObject( CZenObject* pNewObject ); 

I I ~ende Lhe objects. 

HRESULT Render() ; 


1/ Set/Get the next pointer for u e in the list . 
void SetNext( CZenFrame* pNext )( m-pNext = pNext; 

http:orl.entatl.OO
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CZenFrame* GetNext() { return m~Next; } 

HRESULT AddFrame( CZenFrame* pNewFrame ); 
protected : 

void SetParent ( CZenFrame* pParent )( m~ParentFrame pParent; } 
CZenFrame* GetParent(){ return m~ParentFrame; } 

} ; 

CZenFrame: :CZenFrame() 
( 

II Set he orientation to o. 

m Yaw = O. Of; 

m_Pitch = O.Of; 

m_Roll = O.Of; 


/1 Set the position and veloci y to O. 

m vPosition D3DXVECTOR3 { O.Of, O.Of, O.Of ); 

m_vVelocity = D3DXVECTOR3{ O.Of, O.Of, O.Of ); 


1/ Inl-t. t.he local matrix to an l.dent.ity. 

D3DXMatrixldentity{ &m_mLocal ); 


if Zero out the object J..l.Bt. 

m~ObjectList O' 


m~Next = 0; 

m~ChildFrameList 0; 

m~ParentFrame = 0; 

m_pfnCallback = 0; 

m bCallback FALSE; 


CZenFrame: :-CZenFrame{) 
( 

/1 Ther~ ~S not.hing to deconstruct. 

HRESULT CZenFrame::SetCallback{ FRAME_MOVEMENT_CALLBACK pfnCallback ) 
{ 

if { ! Trycatch ( (void*) pfnCallback, "pfnCallback in CZenFrame: : SetCallback () " ) 
{ 

m_bCallback = FALSE; 

m~fnCallback = NULL; 

return E FAIL; 


m~fnCallback = pfnCallback; 

m_bCallback = TRUE; 

return S OK; 


HRESULT CZenFrame::AddFrame( CZenFrame* pNewFrame 
{ 

II Make sure the new trame ~ s val~d. 

if ( ! Trycatch { (void *) pNewFrame, "pNewFrame in CZenFrame: : AddFrame () ") 
( 

Debug { "Failed in attempt to add an invalid child frame." ); 
return E FAIL; 

pNewFrame->SetParent( his ); 

if { !Trycatch{ ( void *)m~ChildFrameList, 


"m~ChildFrameList in CZenFrame: : Add Frame () ") 

{ 


m~ChildFrameList = pNewFrame; 

else 

{ 


CZenFrame* pTempFrame m~ChildFrameList ; 
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while ( pTempFrame- >GetNext() ) 
{ 

pTempFrame = pTempFrame- >GetNext(); 
} 
pTempFrame- >SetNext( pNewFrame ); 

HRESULT CZenFrame::AddObject( CZenObject* pNewObject 
{ 

II Return if tte le-,., obje t _ :n allj 
if ( !Trycatch ( (void*) pNewObject, "pNewObject in CZenFrame: :AddObject () ") ) 
( 

II Tell the object it has new parent frame . 

pNewObject->SetParentFrame( th1S ); 


II If he ubJe t l~at 3C 9 not ex'st Ie 
if ( !Trycatch( ( void * )m~ObjectList, "m~ObjectList in CZenFrame: :AddObject () ") 
{ 

1/ .. I:'t ~ 11 ,b) t t ... t e 5 of tie 1 st 
m~ObjectList = pNe wObject; 


} 

else 

( 

II he liat haa lready been cr~ated 
II Add th19 obJect to the ena of the 115t 

II Get a pointer to the ~Lart of the list. 
CZenObject* pOb j ect = m~ObjectList; 

II Find the last )bject In ne 1i t. 

while ( pObject->GetNext() ) 

( 

pObject = (CZenObject*)pObject->GetNext (); 

II Ad rhis to tel at ltem 10 the list. 
pObject ->SetNext( pNewObject ); 

HRESULT CZenFrame::Reoder() 
( 

II Update the tlame and set the new world transform matrix. 

Update() ; 


CZenFrame* pFrame m~ChildFrameLiat; 

·Nhile ( pFrame ) 
{ 


pFrame->Render(); 

pFrame = pFrame->GetNext(); 


II Return 1f thlS frame has no ~i6ual~ 0 render. 
if ( !Trycatch((void*)m~ObjectList, "m~ObjectLi9t in CZenFrame :: Render()") ) 
{ 

} 

II Get a pointer to the start of the ist. 

CZenObject* pObject = m~ObjectList ; 
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II Reset he trapsform in rase hose pesky hilaren modi ied it. 
9-pDevice->SetTransform( D3DTS_WORLD, &m mLocal ); 

II Loop for ach ~~Jer in the list 
wh~le ( Trycatch( (void*)pObject, "pObject in CZenFrame: :AddRender() ") ) 
{ 

II R~nd r the obj~ct. 


pObject->Render() ; 

II I Cleme he nel<.~bj c n lle is 

pObject = (CZenObject*)pObject - >GetNext(); 


void CZenFrame::update() 
{ 

if ( m_bcallback ) 
{ 

m-pfnCallback( this , m-pParameter ); 

II Crea~e 9 me tempo ~. matr~ es for he rQtati~n and 

II tran la lon tr n~ ~rm.t~~D~ . 


D3DXMATRIX mRotX, mRotY , mRotZ, mTrans, mRotTemp; 


II 'pdate tre p r s1tion by the veloc1 y. 

m vPosition.x += m_vVelocity.x; 

m_vPosition.y += m_vVelocity.y; 

m vposition.z += m_vVelocity.z; 


/ I set the tI an lat: ion rnat r x. 

D3DXMatrixTranslation( &mTrans, m_vPosition.x, m_vPosition.y, m vposition.z ); 


/1 Set the ~otat10n around the x axis. 

D3DXMatrix RotationX( &mRotX, m_Pitch ); 

/1 Set ne CJt' ~,Jn • )WlJ th dY..S. 


D3DXMatrixRotationY( &mRotY, m_Yaw ) ; 

II Set the r~t t 0.1 a ,und the z ax_ . 

D3DXMatrixRotationZ( &mRotZ, m_Roll ); 


1/ Concatenate rhe y axis and x axis rotation matrices. 

D3DXMatrixMultiply( &mRotTemp, &mRotX, &mRotY ); 

1/ <.;oncatenat.e 'h xy xes and z a:-as rotatJ.on matrH:"es. 

D3DXMatrixMultiply( &mRotTemp, &mRotZ, &mRotTemp ); 

/1 COlcaten Le the y7 axes ~d .ransl t1 n md r1 es 

D3DXMatrixMultip1y( &mTrans, &mRotTemp, &mTrans ); 


1/ tJpdat the copy of he local matri.~ 


m mLocal = mTrans; 


if ( GetParent() ) 
{ 

D3DXMATRIX mParent; 

GetParent() - >GetLocal( mParent ); 

D3DXMatrixMultiply( &m_mLocal. &m_mLocal, &mParent); 


II s t the ~_lJ t u.x . 

9-pDevice->SetTransform( D3DTS_WORLD, &m_mLOcal ); 


void CZenFrame::GetLocal( D3DXMATRIX& Matrix) 
( 	 II Returns he 1 C C'l transEo"ITI matl_x. 

Update() ; 
Matrix = m_mLocal; 

void CZenFrame::GetVelocity( f1oat & x, f10at & y, float & z ) 
{ II Returns the velocity of th frame. 

x = m_vVelocity.x; 

http:rotatJ.on
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y m_vVelocity.y; 
z m_vVelocity.z; 

void CzenFrame::Setvelocity( float x, float y, float z ) 
{ 	 II Set the vel CiL~ of the frame 

m vVelocity.x X· 

m=vvelocity.y y; 
m_vVelocity.z z; 

void CZenFrame::GetPosition( float & x, float& y, float & z ) 
{ 	 II Returns ~~e pos_t.on of the &rame 

x = m_vPosition.x; 
y m_vPosition.y; 
z m_vPosition.z; 

void CZenFrame::SetPosition( float x, float y, float z ) 
{ 	 / I SetD tlle pO"nll.v[ ot th_ frame . 

m vposition.x X; 
m_vPosition . y y; 
m vposition.z Z; 

/* bis class creates a llgtt object. +/ 

class CZenLight : public CZenObject 

{ 

public : 


CZenLight() ; 

-CZenLight() ; 

CZenLight( CZenLight& OtherLight ); 


public : 
D3DLIGHT9 m_Light; 

protected : 
int m_ID; /1 rhe ll.ghts index. 
BOOL m_bIsOn; (I Is the l~ght on? 

public : 
I { S~ts the lrght's color propertles 
void SetDiffuse( float r, float g, float b ); 
void SetSpecular( float r, float g, float b ); 
void SetAmbient( float r, El oat g, float b ); 

II T rns the l~ght on Jr ofE . 

vor d Enable( BOOL bEnable ); 

II Returns the status of the light. 

BOOL IsOn(){ return m_bIsOn; } 

/1 Updates the statls f t- f" 1 gilt. 

HRESULT Render(); 

II R",tl II.S thL drz o.t the lrght object (2n bytes) . 

int GetSize(){ return sizeof ( *this ); } 


CZenLight: :CZenLight( CZenLight& OtherLight 
{ 

m_bI80n = OtherLight.m_bIsOn; 
m_ID = OtherLight.m_ID; 
m Light = OtherLight.m Light; 
CopyMemory( &m_Light, &OtherLight.m_Light, sizeof ( D3DLIGHT9 ) ); 

CZenLight: :CZenLight() 
{ 

II ~ero cut the DJDLIGHTq struct~re 
ZeroMemory( &m_Light, sizeof ( D3DLIGHT9 ) ); 

II Set the inrtial type to porat . 

m_Light.Type = D3DLIGHT_POINT; 


http:pos_t.on
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'/ Set he ini ial ~olox white. 

m Light.Diffuse . r 1.Of ; 

m=Light.Diffuse.g l,Of ; 

m_Light.Diffuse.b 1 . Of ; 


II Set the attenuatijn 

m_Light.AttenuationO = l,Of ; 


I' Set the in~tl. 1 ~_llg_ to 100 units. 

m_Light.Range = 100.Of; 


1/ S"'t t-he 1. de based n a static counter. 

m 10 = g_LightCounter++; 


// Set the light st tus tracker to off. 

m bIsOn = FALSE ; 


CZenLight::-CZenLight( ) 
( 

/1 Nothing ~u destruct 

void CZenLight::SetAmbient( float r, float g, float b ) 
Sets he mbl. nt C<.>lor ..)f the llght . 


m_Light.Ambient,r r' 

m_Light.Ambient . g g ; 

m_Light.Ambient . b b · 


vOld CZenLight: :SetDiffuse( float r, float g, float b ) 
( 	 /( Sets -he ji uBP olo~ of the light . 

m Light.Diffuse,r r; 
m=Light.Diffuse,g g; 
m_Light.Diffuse,b b; 

voi CZenLight::SetSpecular( float r, float g, float b ) 
( 	 / 1 Se s the ~peculdr col~t 0L the _ight . 

m_Light.Specular , r r' 
m Light . Specular , g g; 
m=Light.Specular,b b ' 

void CZenLight::Enable( BOOL bEnable 
{ 1/ Turns th ll.gut or. OL off, 

m_bIsOn = bEnable ; II Update the tracking varlable. 
g~Device - >LightEnable( m_ID, bEnable ); JI Change he sta 'JS of h .. 1 ight . 

HRESULT CZenLight : :Render() 
{ 	 / I l'uts ~ lIe 1~gl t at h sam locat lon as the pat en frame:. 

/1 Th local ma~rix ot the parent frame , 
D3DXMATRIX ParentMatrix; 
// The poslti)n of thlB light = Cent r ot rrame . 
D3DXVECTOR3 position = D3DXVECTOR3( 0, 0 , a ) ; 

if ( Trycatch( ( void· )m~parentFrame , "m~ParentFrame in CZenLight: :Render() ") ) 
{ 

II ~ t the positio from the p ~ent E_arne . 
«CZenFrame*)m~ParentFrame)- >GetLocal( ParentMatrix ); 
II TL form the ~ight~ position b~ ~e ma'r h ' 

D3DXVec3TransformCoord ( &Position, &Position, &ParentMatrix ); 
i Update the posu:ion. 


m_Light . Position = Position ; 


else 

II • t the ight to be at the origl.n 

m_Light.Position , x 0; 

m_Light . Position ,y = 0 ; 
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m_Light.Position.z = 0; 

Debug ( "Light being rendered without a parent frame." ); 


/1 Update the light with O~rect3D. 


g~Device->SetLight( ffi_ID, &ffi_Light ); 


return S_OK; 

\ro~d SetAmbientLight ( D3DCOLOR AmbientColor ) 
{ 

g~Device->SetRenderState( D3DRS_AMBIENT, AmbientColor ); 
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//---------------------------------------------------------------------------- 
1/ F~le: zencamera.h 
1/
II DeBe; This file Conta1nB the Zen camera class. 
1/ 
/1 F~rst created on: March 2nd, 2005 
// Last modification: March 3rd. 2005 
1/
II Copyright (c) Jason M. Blad. (ooblas ooblas .erg) 

II Partl.ally Based on Or.lg.lnal Code By: Peter Walsh, author of "The Zen of 


Dlrect3D Game Programming"II 
II 

/1 Revis~on H1stor.,-: 

II 
/1 03-02-05: This file created. CZenCamera removed from zen.h. This class 
II may recieve slight mo(hficat ion later, bue: as far as I can 
/1 tell, here ~s no need Co alter Peter ~alBh's design in his 
II caSe. 
II 03 03-05: Adjusted the Maven functlon to constrain the camela 
1/---------------------------------------------------- - ----- 

I~·· CZenCamera encapsulates the View matr1x inlo a 'camera' class. ·"1 

class CZenCamera : public CZenObject 
{ 
public : 

stat1c CZenCamera* Instance(); 
protected : 

CZenCamera() ; 
-CZenCamera() ; 
CZenCamera( CZenCamera& OtherCamera ) ; 

public : 
II Sets/Gets the up Vector 
void SetUp( float x, float y, float z ); 
void GetUp ( float & x, float & y, float & z ) ; 

II S~t9/Gets the t:l.ght ·.rector. 

void SetRight( tloat x, Eloat y, float z ) ; 

void GetRight( float & x, float & y, float & z ) ; 


II Sets/Gets the velocity. 

void SetVelocity( float x , float y, float z ) ; 

void GetVelocity( £loat& x, float & y, float & z ) ; 


1/ Seta/Gets Posilion . 

void SetPosition( float x, floae y, float z ); 

void GetPosition( floae & x, float & y, Iloat & z ); 


/ I Sees/Gets ene loo}. point. 

void SetLookPoint( float x, float y, float z ); 

void GetLookPoint( float & x, float & y , float & z ); 


/1 Updates t'le pOSition of the CdlIlera. 

void Update() ; 


1/ Moves the camera. 

void Move( f l oat x, float y, float z ); 


/1 Sets the all. pitch, or yaw . 

void SetRoll( float Roll); 

void SetYaw( float Yaw); 

void SetPitch( float Pitch); 


II Returns the roll, pitch, or yaw. 

void GetRoll( float & Roll); 

void GetYaw( float & Yaw) ; 

void GetPitch( £loat& Pitch) ; 


II Resets the camera back to the orig~n. 


void Reset( ) ; 
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HRESULT Render() ; 

// Re urns the size (in bytes) of this object. 
illt GetSize () { return sizeof ( *chis ); } 

protected : 
II The roll. pitch. and yaw for the camera's ~riell ation. 
float rn_Roll; 
float rn_Pitch; 
float rn_Yaw; 

II The pos1tion . 

D3DXVECTOR3 rn_Position; 

II The look at vector. 

D3DXVECTOR3 rn LookAt; 

II Th~ up ve~tot . 

D3DXVECTOR3 rn Up; 

/1 The right ~ectol 

D3DXVECTOR3 rn_Right; 


II The camera's v~locity. 
D3DXVECTOR3 rn_velocity; 

private : 
static CZenCarnera* instance; 

} ; 

CZenCarnera* CZenCarnera: : instance = 0; 

CZenCarnera* CZenCarnera: : Instance() 
{ 

if ( instance == 0 ) 

{ 
instance new CZenCarnera; 


} 

return instance; 


CZenCarnera: :CZenCarnera( CZenCarnera& OtherCarnera 
{ 

rn_LookAt = OtherCarnera.rn_LookAt; 
rn_Pitch = OtherCarnera.rn_pitch; 
rn_position = OtherCarnera.rn_Position; 
rn_Right = OtherCarnera.rn_Right; 
rn_Roll = OtherCamera.rn_Roll; 
rn_Up = OtherCarnera.rn_Up; 
rn_Velocity = OtherCarnera.rn_Velocity; 
rn_Yaw OtherCarnera.rn_Yaw; 

CZenCarnera::CZenCarnera() 
{ 

I I Set tho. POb.1.tOI 

II The ramera is one unit beh1nd the orlqin 
rn position = D3DXVECTOR3( O.Of, O.Of, -l . Of ) ; 
II Set the 'eloc1ty to O. 
rn_velocity = D3DXVECTOR3( O.Of, O.Of, O.Of ); 
II Set tb lookat vector to straight ahead . 

1/ LOOK straight ahead. 
m_LookAt D3DXVECTOR3( O.Of, O.Of, 1.Of ); 
/1 S~t the righc vector to right . 
rn_Right = D3DXVECTOR3( 1.Of, O.Of, O.Of ); 
/1 Set the up vector to up 
rn_Up D3DXVECTOR3( O.Of, 1.Of, O.Of ); 
II Set the roll, pl.tch. and yaw 0 0 
rn Roll rn pitch rn Yaw = O.Of; 

CZenCarnera::-CzenCarnera() 
{ 

1/ Noch1ng to deatroy. 
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void CZenCamera : :Reeet() 
( 	 II Moves che camera back co che orig1n. 

m_Position D3DXVECTOR3( O.Of, O.Of, -loaf); Il 
m LookAt D3DXVECTOR3( O.Of, O.Of, 1. Of ); /1 z + 

m_Right D3DXVECTOR3( 1.Of, O.Of, O.Of); II Y

m_Up D3DXVECTOR3( O.Of, 1.Of, O. Of ); II y 
m_Roll m Pitch m Yaw = O.Of; 

void CZenCamera::Update() 
( 	 /1 Updaces en Dlrecc3D Vlew matrix. 

II Updace Lhe po_i ion 
m position.x += m_Velocity.x * m_Right.x; 
m_Position.y += m_Velocity.x * m_Right.y; 
m position.z += m_Velocity.x * m_Right.z; 

II update the Y posltion 

m position.x += m_Velocity.y * m_Up.x; 

m_Position.y += m_Velocity.y * m_Up.y; 

m_Position.z += m_Velocity.y * m_Up.z; 


II Lpdate the z P06ltl0n. 

m_Position.x += m_Velocity.z * m_LookAt.x; 

m_Position.y += m_Velocity.z * m_LookAt.y; 

m_Position.z += m_Velocity.z * m_LookAt.z; 


D3DXMATRIX mPitch, mRoll, mYaw; 

II Normalize and Regenerate the LoOK. Right. and Up Vectors. 

D3DXVec3Normalize( &m_LookAt, &m_LookAt ); 

D3DXVec3Cross( &m_Right, &m_Up, &m_LookAt ); 

D3DXVec3Normalize( &m_Right. &m_Right ); 

D3DXVec3Crose( &m_Up. &m_LookAt, &m_Right ); 

D3DXVec3Normalize( &m_Up. &m_Up ); 


II Set up the y-axis rotatl0n. 

D3DXMatrixRotationAxis( &mYaw. &m_Up. m_Yaw); 

D3DXVec3TransformCoord( &m_LookAt, &m_LookAt, &mYaw ); 

D3DXVec3TransformCoord( &m_Right, &m_Right, &mYaw ); 


II Set up the x-~xis rotaelon. 

D3DXMatrixRotationAxis( &mPitch, &m_Right, m_pitch ); 

D3DXVec3TransformCoord( &m_LookAt, &m_LookAt, &mPitch ); 

D3DXVec3TransformCoord( &m_Up, &m_Up, &mPitch ); 


II Set up the aX1S rotation. 

D3DXMatrixRotationAxis( &mRoll, &m_LookAt, m_Roll ); 

D3DXVec3TransformCoord( &m_Right, &m_Right, &mRoll ); 

D3DXVec3TransformCoord( &m_Up, &m_Up, &mRoll ); 


D3DXMATRIX mview; 

/ 1 Inlt the view matrlx to an l cient:l.ty. 

D3DXMatrixldentity( &mView ) ; 


II Fill in the \ ieloo matrix . 

mView(O,O) m_Right.x; 

mView(O , l) m_Up.x; 

mView(O,2) m LookAt.x; 


mView(l,O) m_Right.y; 

mView(l,l ) m_Up.y; 

mView(1,2) m_LookAt.y; 


mView(2,O) m_Right.z; 

mView(2,1) m_Up.z; 

mView(2,2) m LookAt.z; 


mView(3,O) - D3DXVec3Dot( &m Position, &m_Right ) ; 

mView(3,1) - D3DXVec3Dot( &m Position, &m_Up ) ; 

mView(3 , 2) - D3DXVec3Dot( &m Position, &m LookAt ) ; 

http:cient:l.ty
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II Set the v~ew watT1Y 
g-pDevice->SetTransEorm( D3DTS VIEW, &mView ); 

HRESULT CZenCamera: : Render () 
( 

II we do not L~ndeL che camera BO no code goes here! 
return S_OK; 

void CZenCamera: : Move( float x, float y, floa z) 
( II Moves rhe cam ra r 1 tive to ~ts currLnt positlon. 

m position.x +~ X' 

m_Position.y +~ y; 
m Position.z += z;-

i f (g bCameraLocked)
{ 

if (m_Position.x > 983) ( m position . x = 983; 
if (m_Position.x < 15) ( m Position.x = 15; ) 
if (m_Position.z > 983) ( ;;; position.z = 983; 
if (m_Position.z < 15) ( m Position . z = 15; ) 
l.f (m_Position.y> 275) ( ;;; Position .y = 275; 
if (m_position.y < 5) { m_position.y = 5; } 

void CZenCamera::SetPosition( float x, float y, float z ) 
( II Sets the pos~tiOD of the camera. 

m_Position.x x; 
m_Position.y y; 
m_Position .z z; 

vo~d CZenCamera: : GetPos ition( Eloat & x, float & y, float & z ) 
( 	 1/ Gets th p slti n EuL the _amera. 

x m_Position.x; 
y m_Position .y; 
z m_Position .z; 

void CZenCamera: :SetRoll( Eloat Roll) 
( /1 Sets the rOll of he camera 

m_Roll = Roll; 

void CZenCamera: :GetRoll( float & Roll) 
( / / Get tne I 11 EC'T the camera . 

Roll = m_Roll; 

void CZenCamera::GetYaw( flaat & Yaw) 
( 1/ G~'b t~ Y ~ tal the ~~erd 

Yaw = m_Yaw ; 

void CZenCamera :: SetYaw( float Yaw) 
( / I s r" ~b" • w for the camera. 

m_Yaw = Yaw ; 

va~d CZenCamera: :GetPitch( float & pitch) 
( II Gets the pitch for the came ~. 

pitch = m_pitch; 

void CZenCamera :: SetPitch( float Pitch) 
{ 1/ Sets the pl.tch for the camera 

m_Pitch = Pi tch; 
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void CZenCamera::SetLookPoint( float x, float y, float z ) 
{ II S ta the point tOl the camera to look at 

m LookAt.x X· 

m_LookAt.y y; 
m LookAt. z z . 

void CZenCamera : : GetLookPoint( float & x, float & y, floa & z ) 
{ 1/ Gels the lODY vector 

x m_LookAt . x ; 
y m_LookAt . y; 
z m_LookAt . z; 

void CZenCamera: : SetUp ( float x, £loat y, float z ) 
{ 	 1/ Sets the up Jirection 

m_Up.x x; 
m Up.y y; 
m Up.z z· 

void CZenCamera::GetUp( float & x, float & y, float & z ) 
{ 	 1/ ~et5 the up 'ectnr 

x m_Up.x; 
y m_Up.y; 
z m_Up.z; 

void CZenCamera::SetVeloeity( float x, float y, float z ) 
{ 	 1/ Sets the Teloel i 

m_Velocity . x x' 
m_Velocity.y y; 
m_Velocity.z z; 

void CZenCamera::GetVeloeity( float & x, float & y, float & z ) 
{ 	 /1 Gets the veloc~ £ 

x m_Veloeity.x; 
y m_Veloeity.y; 
z m_Veloeity . z; 

void CZenCamera::SetRight( float x, float y, float z ) 
{ 	 1/ Sets the r~ghL vector 

m_Right.x X ' 

m_Right.y y; 
m_Right. z z · 

void CZenCamera::GetRight( float & x, float & y, float & z ) 
{ 	 1/ Get" the rIght veet ',r 

x m_Right . x ; 
y m_Right.y; 
z m_Right . z : 
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// - - _____ ___________ ___ ___________ ___ . --0---- ____ ___ 0 __ ____ _ 
// File: font . 
II 
II Desc: This file contains the CZenPont class for rendering 3D text . 
1/ 
// Plrst created on : January 4th. 2005 

I I Last modification: January 4th , 2005 

I I 

/ 1 Copyright (c) JasO! M. Bl ack (donblas donblas . org) 

/1 Partial l y Based on Or! inal Code Bi': Peter Walsh , author af "The Zen o f 

/ / Direc 3D Gam pl.ogl·amming" 

I I 
II Revisl0n H1StOry: 

II 

II 01- 04 05 ' This file was created to store CZenFont . 

/ 1 ------------ - ------- - 

1* Thi~ class 1hstracts away font creation and use .• / 
class CZenFont 
( 
public : 

CZenFont() ; 
-CZenFont() ; 

public : 
D3DCOLOR m FontColor; 
D3DCOLOR m=OrigColor; 
int m_Align; 

protected : 
LPD3DXFONT m~Font; 
BOOL m_bInitialized; 

public : 
HRESULT Initialize( HFONT hFont, D3DCOLOR FontColor ); 
HRESULT SetColor( D3DCOLOR FontColor ); 
void RestoreColor() ; 
HRESULT OutputText( char * pString, int x, int y ); 
void GetBoundingBox( char * pString, int & x, int & y ); 
CZenFont* GetPtrToSelf(); 

} ; 

CZenFont: :CZenFont() 
( 

m~Font = 0; 

II set the default font eOior ro blnck 

m_FontColor = D3DCOLOR_XRGB( 0, 0, 0 ); 

m OrigColor = D3DCOLOR XRGB( 0, 0, a );

1/ The obJec .: held not b _ inltlallZed yet 

m bInitialized = FALSE; 

I I Align fon to Lhe left by default . 

m_Align DT_LEFT; 


CZenFont: :-CZenFont() 
( 

#ifdef QUIET MODE 

II Release th~ tont if it has been created . 

if ( QTrycatch«void*)m~Font, "m~Font in -CZenFont()") 

( 

II ThlS causes a program c_ash it enableu. 

II Is i because of delecing data with pOl ntet still o n it ? 


Ilm-pFont >Release(); 


/telse 

I I Re .ase th font if i has been ~rea ed 

if ( QTrycatch ( (void· )m~Font, "m~Font in -CZenFont () ") 

( 

rhis causes a p vgram crash _f ~nab~~d . 

/ I Is i becaus of del",tlng data ·.rnh a p OInter Btl-lIon It? 

l/m_pFont - >Release() ; 
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#endif 

II Add a cryca ch to he str1ng 
void CZenFont;;GetBoundingBox( char · pString, inc & x, int & y ) 
{ 

II Recun 1t the class has not been 1n~t~a~ized yet . 

1f ( lm blnitialized )

{ 

return ; 

II Fili in the rect structure wltht the des coords for the font . 
RECT FontRect = { 0, 0, 0, 0 }; 

myFont->Begin() ; II Used for pseudo- renderlnq. 

myFont->DrawText( pString, -1, &FontRect, DT_CALCRECT, 0 ); 

x FontRect.right - FontRect.left; 

y = FontRect.bottom - FontRect.top; 


myFont->End() ; /1 Used for pseudo rendering. 

CZenFont* CZenFont; ;GetPtrToSelf() 
{ 

return this ; 
} 

II Add a t~;/cacch to the scring. 

RRESULT CZenFont;;OutputText( char· pString, inc x, int y ) 

( 


II Relu1 1 the clad has not b"'ton initialb,ed let . 

if ( lm blnitial ized )

{ 

return E_FAIL; 

} 


HRESULT r' 

1/ F1ll 1n the rect structure wlcht the deat coords [or the font. 
RECT FontRect = { x, y , 0, 0 }; 

II Tell the tont we are about to begin render1ng. 

myFont - >Begin() ; 


II Calculate the rectangie for the string 

myFont->DrawText( pString, -1, &FontRect, DT_CALCRECT, 0 ); 


II Rt>nder ltv s"rlllg ::, the screen. 

r = myFont- >DrawText( pString, -1, &FontRect, m_Align, m_FontColor ); 


II ~e ar- dJne rendering . 

myFont->End( ) ; 


return r; 

HRESULT CZenFont; ;SetColor( D3DCOLOR FontColor ) 
{ 

if ( lTrycatch( (void*)myFont, nmyFont in CZenFont; ;Initialize() n) 
( 

Debug("Cannot set CZenFont color before initializing."); 
return E_FAIL; 

II Sav~ the rolor 

m FontColor FontColor; 
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void CZenFont::Restor eColor( ) 
( 

m FontColor = m_OrigColor; 

HRESULT CZenFont::lnitialize( HFONT hFont, D3DCOLOR FontColor ) 
{ 

HRESULT r; 

#ifdef QUIET_MODE 
/ / ReI s th E,m'" ~f l.t has al~eady been cre ed 
if ( QTrycatch ( (void*) myFont , "myFont in CZenFont : : Initialize () ") 
( 

myFont- >Release() ; 

myFont = 0; 


Ueise 
II ReI ase th~ fonL it 1.t has a ready been created 
if ( Trycatch ( (void *) myFont, "myFont in CZenFont : : Initialize () ") 
( 

myFont- >Release() ; 

myFont = 0; 


#endif 

/1 ReleasEo tll font 1.f l.t has already been creaced . 

if ( Trycatch( (void* )myFont, "myFont in CZenFont : : Initialize() " ) 

( 

m_pFont ->Release( ); 

myFont = 0; 


1/ CI: ate t.b fent 

r = D3DXCreateFont( gyDevice, hFont, &myFont ); 

if ( FAILED ( r ) ) 

( 

Debug ( "Could not create font" ); 
return E_FAIL ; 

/ 1 Save he color . 

m FontColor FontColor; 

m_OrigCo lor = FontColor ; 


/1 Sec l.niti lizacion flag to true . 

m blnitialized = TRUE; 
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11-- ---------------------------------------------- 
II Flle: conaole.h 
II 
II Dese, This tile contalns the Zen font engine. 
II 
II F1Iet created on: December 28th, 20Q4 
II Last modification, March 1st. 2005 
II 
II Copjrright (c) J ason ~. Black (donbl as dOl las. org) 

1/ Partl~lly Based on Orig nal Code By: Peter Walsh, author of "The Zen of 

// D~rect3D Game Programming'

II 
I Revlsion HlstOry: 

II 

/1 12 28 04: Added revision history. File created. Converted code to DX9. 

II 01 02 05: Console lS no'~' vJ.sible and ·"orkIng. Cleaned up and recommented 

/1 all of the code 1n thIS file. 

II 01 03 OC;: Created a new, cleaner alphabet to be loaded into the console. 

II FIxed the console speea lBsue with syntax in zen.h. Created a 

II gray console backgL'ound un il transparencr works, if ever. 

II 01 0-1-05, converted the CConsole class to a Slngle o.• 

II 03 01-05: ~"eake some ot the cor.sole code to fOl~at nicer. 

/I 
// To Do: - Allow background image to be transparent. 
II - Make console display more messages. blInking curSOt-. e c. 
II 

• Section: Font Engine 
••••••••• ~ •• T •••••••••••••••••••••••••••••••••• ~ •• ~ ••• ~ ••••••• / 

int 9 AlphabetWidth = 0; II The widtil of the Alphabet: hi tmap. 
int g=AlphabetHeight = 0; /1 Th~ height of the Alphabet b1tmap. 
int g_AlphabetLetterWidth = O· II The width of a let er. 
iot g_AlphabetLetterHeight = o- II The height of a letter. 
int g_AlphabetLettersPerRow = 0; 1/ The number of leLters per L-OW 

'I T'1e 11 face hold.ng the <...o.phcW<t b1tman 
LPDIRECT3DSURFACE9 g-pAlphabetSurface = 0; 

,I »" s the alphabo;t b'tmar ,.e n _o-ded yet. 
BOOL g_bAlphabetLoaded = FALSE; 

HRESULT LoadAlphabet( char* strPathName, 1nt LetterWidth. int LetterHeight ) 
( 

/1 Ma/l:e S1.lre a valid path wat! 9p cified. 

if ( !strPathName ) 

( 

II Make sure tho; S1ze or the le ters 19 greater tban O. 

if ( !LetterWidth I I !LetterHeight ) 

{ 


HRESULT r = o· 

I I Load the hitmap lllto memory. 

r = LoadBitmapToSurface( strPathName. &g-pAlphabetSurface. g-pDevice ); 

if ( FAILED ( r ) ) 

( 


Debug ( "Unable to load alphabet bitmap" ); 
return E_FAIL; 

1/ dolds infonna ion ab. u he alpahbet surface. 

D3DSURFACE_DESC d3dsd; 
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II Get informat~on about the a1phab~t surface. 
g-pAlphabetSurface ->GetDesc ( &d3dsd ); 

II Opdate glob ls 'ith the letter dimensions. 

9 AlphabetWidth = d3dsd . width ; 

9=AlphabetHeight = d3dsd.Hei9ht; 

9_AlphabetLetterwidth = LetterWidth; 

9_AlphabetLetterHei9ht = LetterHeight; 


II Compute r-hp numbe of 1 tters ~n a ro...... 
g_AlphabetLettersPerRow = g_AlphabetWidth I g_AlphabetLetterWidth; 

I I Set he loadej ....ag to '1 RUE. 
9_bAlphabetLoaded = TRUE; 

HRESULT UnloadAlphabet( ) 
{ 

if ( Trycatch ( (void") 9-pAlphabetSurface, "9-pAlphabetSurface in UnloadAlphabet () ") 

I, 1~ he alphab~t ~hists 

9-pAl phabetSurface- >Release() ; II Release the surface. 
9-pAlphabetSurface = 0; II ULL the pointel. 
9_bAlphabetLoaded = FALSE ; II Set the loaded nag to FALSE 

return S OK; 

II Pri~t a chara~t to a urf c using he 1 dd d alphabet 
void PrintChar ( int x , int y, char Character, BOOL bTransparent, D3DCOLOR ColorKey , 
DWORD" pDestData, int DestPitch ) 
{ 

HRESULT r = 0; 

div_t Result; II Holds the result of dlvill~on8. 

I The offse lnto the llpl1d..b<ot image. 
int Offs etX = 0, OffsetY = 0; 

POINT LetterDestPoint = { 0, ° }; II The destination poin for the letter. 
RECT LetterRect = { 0, 0, 0, ° }; II Th.,. source rectangle Eo~' the letter. 

II If the alp~abEt has no~ been loaded yet hen exit. 
if ( !g bAlphabetLoaded )
( 

return ; 


II ~~P C araet r ar spec~Eipd in ASCII code. ~hich begin~ at 32 so 
II ""e "'ant. to de lement this value by 3:! to make it zero baseo. 
Character -= 32; 

II Divide the character code by the number of letters per row. The quotient will 
II get th ert~cal offset and the I mainder will get the horizontal orEse- . 
Result = div( Character, 9_AlphabetLettersperRow ) ; 

II Get the ho-izonL ..1 (Jff ~t b} multiplying l <= m ~nder by the wid h of th Ie ter. 
OffsetX = Result.rem * 9_AlphabetLetterWidth;

II Get r.:.he '"ertlcal Offset by mUltiplying the quc,t.lenl by the he ght oE he let er. 
OffsetY = Result.quot * g_AlphabetLetterHeight; 

II Fill Ul the source re~tangle with the ~ompu-~d oEEse s. 

SetRect( &LetterRect, OffsetX, OffsetY, 

OffsetX + 9_AlphabetLetterWidth, OffsetY + 9_AlphabetLetterHeight ); 


II pill in th degt~n t~on POLOt. 

LetterDestPoint.x X; 

LetterDestPoint .y ; y; 
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D3DLOCKED_RECT LockedAlphabe~; II Holds ~nfo about he ~lphabe~ surface. 

II Lock the source surface . 

r = g-pAlphabetSurface->LockRec~( &LockedAlphabe~, 0, D3DLOCK READONLY ); 

.l.f ( FAILED ( r ) ) 

( 

Debug ( "Couldn~ lock alphabe~ surface for Prin~Char()" ); 
return ; 

II Ge~ a D~ORD poin~er to each BurfdCe 

DWORD* pAlphaData = (DWORD*) LockedAlphabet.pBits; 


1/ Convert the BYTE p.1.tch po~nter to a D',~ORD p~r. 


LockedAlphabet.Pitch 1=4; 

DestPitch 1= 4; 


II ,-ompule th ,fEse lonto tl:.e alphabet 

int AlphaOffset = OffsetY * LockedAlphabet.Pitch + OffsetX; 

/1 Compute th~ offse~ into th dcB~ination surface 

int DestOffset y. DestPitch + X; 


/ / Lo:lOp for ea h T" W in the let' ~ 


for ( in cy = 0 ; ey < g_AlphabetLetterHeight ey++ ) 

( 

II Lo.:lp -"'r pach olumn.1.11 ~t.. etter 
for ( in~ cx = 0 ; cx < g_AlphabetLetterWid~h cx++ ) 
( 

if ( bTransparent ) 
( 

if ( pAlphaData[ AlphaOffset 1 != ColorKey ) 
( 

'/ If this alphabet ~xel 19 net tl.an paren then 

II ".:lpy he p xp_. 

pDestData[ DestOffset 1 = pAlphaData[ AlphaOffset 1; 


else 
{ 

pDestData[ DestOffse~ 1 pAlphaData[ AlphaOffset 1; 
} 
AlphaOffset++; 

DestOffset++; 


II ove tn 0 f~e tu t~e Start of the n~xt row 

DestOffset += DestPiteh - g_AlphabetLetterWidth; 

AlphaOffset += LoekedAlphabet.Piteh - g_AlphabetLetterWidth; 


1/ Unlock th~ Surf3 

g_pAlphabetSurfaee->UnloekReet() ; 


void PrintStrin9( inc X, int y, char* String, BOOL bTransparent. D3DCOLOR ColorKey, 
DWORD* pDestData, int DestPiteh ) 
{ 

II Loop for ~ch characrer in the St~l.ug. 


for ( UINT i = 0 ; i < strlen ( String ) ; i++ 

{ 


II Prl.nt che current character . 

int cx X + (g_AlphabetLetterWidth * i); 


if ( ex + g_AlphabetLetterWidth > 9_DeviceWidth 
( 

continue ; 
) 
PrintChar(cx, y, String[il, bTransparent, ColorKey, pDestData, DestPitch); 

http:olumn.1.11


Section 7 - Interactive Terra in Simulator 283 

• Sectl.on: Console 

I··· Th1.9 is a row of text .••• / 
class CEntry 
( 
public : 

CEntry () ; 
-CEntry() ; 

protected : 
char* m-pstrText ; // The text buffer for his entry. 
CEntry* m_pNext; // POl.Oter to next entry ( row) 
int m_nVerticalPo s ; /1 The y positl.on to render 

public : 
1/ Draws the e~t using the GDI to che console surface 
int RenderText( int NumHorzChars , DWORD* pData, int Destpitc h ); 

CEntry* GetNext(); II Recurns the next entry row). 

void SetNext( CEntry* pNext ) ; /1 Sets he next entry (row) . 

int OnChar( char Key) ; 1/ Adds a character 0 the text buffer. 

int GetText( char* p s trText, int Length); II Returns the text ' n the buEfer. 

int SetText( char* pstrText ) ; 1/ Cle~r_ and then sets tho text 'n th_ buffe_ , 


int GetTextLength ( ) ( return strlen( m-pstrText ); ) 

void SetVerti c a l Po s ( int Pos ) ( m nVerticalPo s = Po s; 

int GetVertic alPos( ) ( return m_nVerticalPos; ) 


) ; 

CEntry : :CEntry() 
{ 

m_ pstrText = new char [MAX_CHARSPERLINE] ; 
if ( m-pstrText ) 
( 

ZeroMemo ry( m-pstrText, sizeof ( char [MAX_CHARSPERLINE] ) ); 
) 
else 
( 

m-pstrTe xt 0 ; 

m-pNext = 0; 

m nVerticalPos 0; 


CEntry: : -CEntry () 
{ 

if ( m-pstrText 
( 

delete m-pstrText; 

m_pstrText = 0; 


CEntry* CEntry :: Ge tNe xt( ) 
{ 1/ Returns th [ext entry (row). 

return m-pNext; 

void CEntry ; :SetNext( CEntry* pNext 
{ /1 Sets the next entry (row!. 

m-pNext = pNext; 

1/ -h~s f~ tion pies th text in tve buffer 0 the 9uppli~d tring vaLiabl~. 
int CEntry; : GetTe xt( char * pstrText, int Length 
( 

/1 ,·lake SUIe _ e It:.ngtb d snt ov I ~<Ll <.lur buffer. 

if ( Length > MAX_CHARSPERLINE ) 

{ 


Length = MAX_CHARSPERLINE; 

http:positl.on
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II Copy the ing. 

CopyMemory( pstrText, m~strText, Length); 


int CEntry: : SetText( cbar* pstrText ) 

{ II ThlS f1..nction SeC tne _ext in the buffer . 


II Clear out any text- tIl t is already there 

ZeroMemory( m~strText, sizeof ( char [MAX_CHARSPERLINE] ) ); 


II Malte sure the supplied text doesn't overrun our buff",r . 

int Length strlen( pstrText ); 

if ( Length> MAX_CHARSPERLINE ) 

{ 


Length = MAX_CHARSPERLINE; 

II Copy tl sup lH..d t 'xt i Ito 0U4 buffel. . 

CopyMemory( m~strText, pstrText, strlen( pstrText ) ); 


II Th1 functlon dra~ th text to the co sole Bu'f3ce using the GUI 
int CEntry::RenderText( Lnt NumHorzChars, DWORD* pData, int DestPitch 
{ 

II Onl\ dIaN the numbe_ E h 1 ~t ~e tt~t __ t 

int Length strlen( m~strText ); 

if ( Length> NumHorzChars ) 

{ 


Length = NumHorzChars; 

PrintString( 10, m_nVerticalPos - 5, m~strText, TRUE, 
D3DCOLOR_ARGB( 255, 255, 0, 255 ), pData, Destpitch ); 

II Th1S funct10n ~s called whenever a character key is pressed that needs 
II to be added to he bu f er 
int CEntry::OnChar( char Key 
{ 

if ( Key == '\h' ) II rheck if I-h bacKspace key was pressed . 
{ 

char pstrTemp[MAX_CHARSPERLINE]; II MaY. a emporaty s ring holder . 
int Length = strlen( m~strText ); II Get the length o f he buf:el .. 

if ( Length ° ) ( return S_OK;) II rf the buffer is emp it then re urn . 

Length - -; /1 RedUCE: I 1 ng h of th sttlng b~' one . 


/1 Copy the string ( -1) to the temp string. 

CopyMemory( pstrTemp, m~strText, Length );

II Zero out. the butter. 

ZeroMemory( m~strText, sizeof ( char [MAX_CHARSPERLINE] ) ); 

/1 Copy the text back into the butter .. 

CopyMe mory( m~strText, pstrTemp, Length ); 


else II normal key was pressed .. 
( 


I ke su.. e the b1..ffer ltas n J :)Ver t 1 ,,,,,,,d 

1f ( strlen( m_pstrText ) > MAX_CHARSPERLINE 

( 

) 
1/ App nd ~e text buffer the charac Er 
strncat( m_pstrText, &Key, 1 ); 
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return S OK; 

1-·<1'11is hold pre-parsed commands. - .. I 
class CCommand 
{ 
public : 

char· pstrCommand; II Name of the command. 

int NumParams; /1 NumbeL of parameters. 

char· pstrParams[MAX_PARAMS]; II Pat-am· tera 

CCommand() 

( 


pstrCommand = 0; 

NumParams = 0
ZeroMemory( &pstrParams. aizeof ( pstrParams ) ); 


-CCorrnnand () 
{ 

H ( pstrCommand ) // Oe3troy the command str~ng ~f it exists. 
{ 

delete pstrCorrnnand; 

} 


1/ Destroy an' paramLt st.rings i t.he/ exist.1 

£or ( int i = 0 ; i < MAX_PARAMS ; i++ ) 
{ 


if ( pstrParams[i] ) 

{ 


delete pstrParams[i]; 

} ; 

/_. 'on'iole class. _.. "/ 

class CConsole 

{ 

public : 


static CConsole· Instance(); 
protected : 

CConsole() ; 
-CConsole() ; 

public : 
void Shutdown(); 
HRESULT Initialize( LPDlRECT3DDEVICE9 pDevice, LPDIRECT3DSURFACE9 pTargetSurface 

) ; 

void Render(); 

BOOL GetVisibility() { return m_bVisible; } 

void SetVisibility( BOOL bVisible ) {m_bVisible bVisible;} 

void OutputString( char · pString, boo I bType ); 

void Clear(); 

~nt OnChar( char Key); 

int. OnKeyDown ( WPARAM wParam ); 

void SetParserCallback( CONSOLE PARSER CALLBACK pfnCallback ); 

void PreParse( char · pstrText, CCommand* pCommand ); 


1/ Command helper functions. 
int ParseStringForNumber( char· pString ); 

protected : 
void RotateEntries(); 

protected : 
BOOL m_blnitialized; // Has the console been initi l~zed? 
int m_Width; 1/ The width of the console surface. 
int m_Height ; II The height or the console surface. 

1/ Pointer to the console surface. 

LPDIRECT3DSURFACE9 m~ConsoleSurface; 


// Po~nter to the background bitmap surface. 

LPDlRECT3DSURFACE9 m_pConsoleBackgroundSurf; 
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'I Poincer t the targec render urfac ( eg back buffer). 

LPDIRECT3DSURFACE9 m-pTargetSurface; 

LPDIRECT3DDEVICE9 m-pDevice; II Pointer to the device. 

BaaL m_bvisible; II Is the cODsole vLsLble? 


CEntry* m-pActiveEntry; II The active en~y(accepts key input) . 

CEntry* m-pEntryLi s t; II The lLst of old entrles . 


/1 Jilt~r ~ e~t ~al c~usol pars-r 

CONSOLE PARSER_CALLBACK m-pfnCallback ; 

II Ts tile", a. xteLnal p rSEI? 


BOOL m_bParserCallback ; 

private : 

static CConsole* instance; 
} ; 

CConsole* CConsole:: instance = o· 

CConsole* CConsole::lnstance() 
{ 

if ( instance == 0) 
{ 

instance ne'~' CConsole; 
} 
return instance; 

CConsole: : CConsole () 
{ 

m-pConsoleSurface = 0; 

m-pConsoleBackgroundSurf 0; 

m-pTargetSurface = 0; 


m_Width = 0; 

m_Height = 0; 


m blnitialized = FALSE; 

m_bvisible = FALSE; 


m_pActiveEntry = 0; 

m-pEntryList = 0; 


m-pfnCal lback = 0; 

m bParserCallback FALSE; 


CConsole: : -CConsole() 
{ 

if ( m-pConsoleSurface 1/ Release the console surface 
{ 

m-pConsoleSurface->Release() ; 

m-pConsoleSurface = 0; 


if ( m-pConsoleBackgroundSurf ) /1 Release the background hi map surface . 
{ 


m-pConsoleBackgroundSurf->Release() ; 

m-pConsoleBackgroundSurf = 0; 


if ( m-pTargetSurface ) // Release the target surface . 
{ 

m-pTargetSurface->Release() ; 
m-pTargetSurface = 0; 

/ DestroY all of the entries. 

CEntry* pEntry = m-pEntryList; 

CEntry* pTemp 0; 


if ( ! pEntry ) return ; 
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while ( pEntry->GetNext() ) 
( 

pTemp = pEntry->GetNext(); // Copy the next entry into a temp pointer . 

delete pEntry; II Delete the curren t pointer . 

pEntry = pTemp; II Set the current pointer to he next pointer 


void CConsole: : Shutdown () 

!:bis - >-CConsole () ; / I This should .....ork. Sl.oce . his' points 0 the conso le. 

m~EntryList = 0; 

m blnitialized = FALSE ; 


void CConsole: :SetParserCallback( CONSOLE_PARSER_CALLBACK pfnCallback 
I I Set>! t~'" t n c01nmand parser 
m_pfnCallback = pfnCallback; 11 Set the tunct10n pol.nter. 
m bParserCallback = TRUE; // FI g of whether Ptr has been se • 

void CConsole: :Clear() 
( I ' ~lears 'he ~0nt~lta ot a'l the entries . 

CEntry' pEntry = m_pEntryList; /1 Crpate a pointer t~ he f i rst entr. 

while ( pEntry->GetNext() 
( 

pEntry- >SetText( ); /1 Sec the entries text to noching . 
pEntry = pEntry->GetNext(); /1 Get the next entry. 

int CConsole::OnChar( char Key) 
{ / I Hancil " ch ractel input . 

static char LastKey = 0; / 1 Thl.S holds the las k y pressed . 

if ( ! m bVisible return 0; ) I I Ignore the keypress lof J.nvJ.Bib l e . 

if (Key ' \ r' retu= 0; ) II Ignore the enter key . 

if ( Key ~= ' \ t ' Key = ' '; ) 1/ Clange the tab key to a pace k y. 


/ I ChI allo' on sf ce. 

if ( (Key == ' ') && (LastKey ') ) 

{ 


return 0; 

II Make >lJre the fi'st ~haracter in a line is not a space . 

if ( (Key == ' ') && (LastKey == 0 ) ) 

( 


return 0

/1 Only send the messag to the active entr/ if the Las Key IS not be i ng reset . 
J. f ( Key != 0 ) 

( 


m~ActiveEntry->OnChar( Key); 

LastKey Key; II Update the last key pressed variable. 

return 0; 

int CConsole : :OnKeyDown( WPARAM wParam ) 
/1 Handl ~ non character keyboard input. 
int Result = 0; / 1 Holds result of pars~ opera ion. 

sw~tch ( wParam ) II Figure out wh1ch key was pressed. 

{ 


case VK Fll: II The Fll key was pressed. 
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SetVisibility( lGetVisibility() ); 
g_bConsoleOn 19_bConsoleOn; 
break ; 

case VK RETURN : II The enter key ,.,as pressed. 
{ 	 II Igno~e ~f ~e coosvle is not visible. 

if ( lm_bVisible ) { return 0 ; } 
OnChar( 0 ); II ReBe h last k ypregsed. 

if ( m bParserCallback 1/ Check ~f a parser has been set . 
{ 

,/ Create temporary str~ng 
char* String = new char [MAX CHARSPERLINE]; 
/1 Get thE string from ~e :~ti,e ot~ . 
m-pActiveEntry- >GetText( String, MAX_CHARSPERLINE ) ; 

II If nothing was typed Ju.st l.gnore it 
l.f ( l MATCH ( String, "" ) && l MATCH ( String, " " ) ) 
{ 

II ~reate a ne~ command class. 
CCommand Command; 
I I ~',n" ~ th", at 'ing if'tLl command. 
PreParse( String, &Command ); 
/1 Send the cOmffidlld to th~ par er 
Result = m-pfnCallback( &Command ); 
If ( FAILED ( Result ) ) 
{ 

OutputString ( "Unknown Command.", true ); 
} 

delete 	String; 1/ De troy the tt::mporary stn.ng. 

RotateEntries() ; // Move all the entri s p. 
break ; 

case VK LEFT: I J The l ... tt: at. row key '..-as press~d 

OnChar ( '\b' ); 1/ Treat thiS 11.Ke a backspace press. 
break ; 

return 	o· 

// Converts the <'1111Iland Rtring ~ntc a command and d list of p...rameters 
void CConsole::PreParse( char* pstrText, CCommand" pCommand ) 
{ 

string sTemp = pstrText; 

string sTemp2(sTemp, 3, sTemp.length()); 

pstrText = (char *)sTemp2.c_str( ) ; 


II The pa~ameter separators are the comma and space characters 

char Separators [] = • •. 


char " Token; / 1 StrLUg to hold the current parameter. 

int TokenCount = o· 1/ The number of parameters. 


strlwr( pstrText ) ; 1/ Convert the str~ng to lo~ercase. 
Token ~ strtok( pstrText, Separators); 1/ Get he command string. 

if ( Token) I I The line was not blank. 
{ 

/1 ~et t e command string to th tok_n 
I I Create a st~in9 in the command to hold thE, comm.~nd tn.og . 
pCommand->pstrCommand = new char [ strlen( Token) + 1 ]; 
II copy he string into the command string 
strcpy( pCommand->pstrCommand, Token ); 

else /1 Th~ 1 ne ~as blank. 

{ 


II Create a single cbaracter to hold a blank character. 
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/1 Th_s ill notify Chc keypress event that the line was empty. 

pCommand->p strCommand ~ new char; 

II Co~ a blan}. ~hdIacter into a new. 

strcpy( pCommand->pstrCommand, " " );

II Set the nun~er ot parameters to zero. 

pCommand->NumParams ~ 0; 

II Relurn; here ~9 nothing Iefe to do . 

return ; 

II Ge the next token in the string 

Token strtok( NULL , Separators); 


II Loop for the rest of t:he tokeIl!l. 

while ( Token !~ NULL) 

( 

II Allocate memor, n the command for his parameter. 

pCommand- >pstrParams[TokenCount) ~ new char [ strlen( Token ) + 1 ); 

1/ COy the parameter ~nto the allocated memor/ . 

strcpy( pCommand->pstrParams[TokenCount), Token);

II Get the next: token ~n the sering . 

Token ~ strtok( NULL, Separators);

II . L a e tne pa_·meL~ COUDL . 

TokenCount++ ; 

II M ~ su - t~pyP are O~ too many parameeers. 

if ( TokenCount > MAX PARAMS ) 

{ 


break ; 


II Set the nLrnber of parameters ~n command. 

pCommand ->NumParams ~ TokenCount ; 


void CConsole::OutputString( char. " pString, bool bType 
( 	 II Outr' a R ,og tc tre ~ os Ie 

II false/O 19 norma. , true/l ~s an error . 
RotateEntries(); II Move the en ries up . 
string sNew ~ pString; 
if (bType) 
{ II hi a special console message . 

sNew = 	 "*> II + sNew; 
} 

else 

( /1 his ~S normal output . 


sNew = II + sNew;II » 

m-FActiveEntry - >SetText( (char *)sNew .c_str() ); / I Set the ne'" ac t lve entry . 

I;' Moves the entr~es up one ro·". The top enery ~s deleted and a 

I I ne' ne is ~reated for thp bo tom. 

void CConsole ::RotateEntries() 

( 

CEntry* pEntry ~ m-FEntryList; I I Get a pointe.' ' 0 the first entL-Y. 
CEntry* pTempEntry ~ 0; I I A empor-ar-y enn-y pointer 
CEntry* pNewEntry ~ 0; II A pointer 0 the new entr, . 

while ( pEntry->GetNext() II Loop Lor each entry . 
{ 

II Set th temp en ry to Che current ~ntry . 
pTempEntry ~ pEntry; 
I I Inc1'eaae the ve:Ltical oSltion of the cllr-~l ..,at 
pEntry->SetVerticalPos (pEntry- >GetVerticalPos () - 9_AlphabetLetterHeight); 
II S~t the cu~rent entry _0 the nex ~ntr . 
pEntry ~ pEntry->GetNext(); 

II The pEn ry variable now points to the last 

/1 entry in the l:Lst and pTempEnt~1 to the 2nd last . 
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delete pEntry; II Delete the last entry 1n the list. 

pEntry = pTempEntry; /1 Get a pointer to the new last entry. 

pEntry->SetNext( NULL); /1 Set the ne'... last eOl:r.l.es pNext pointer to zero . 


pNewEntry = new CEntry; II Creare a new entry £01 ~he rop of the list. 

1/ Set new entries pNext varlable to last first entry. 

pNewEntry- >SetNex t( m~EntryList ); 

/1 Set the start of the En r/ l~st to the new en ry . 

m~EntryList = pNewEntry; 


I Set che act.ve entry to the ne'''' entry. 

m~ActiveEntry = pNewEntry ; 

II SeC ~~e ver~ical posicion of the new en ry to the bottom of the console . 

m~ActiveEntry->SetVerticalPos( (m_Height-5) - g_AlphabetLetterHeight ); 


II s t the conJole prefix for ~he new line. 

m~ActiveEntry->SetText(n> "); 


HRESULT CConsole: :Initialize( LPDIRECT3DDEVICE9 pDevice, LPDIRECT3DSURFACE9 
pTargetSurface ) 
( 

1.f ( !pDevice 1/ Make 9ure a vall.d devicp '....as pecified . 
( 

.l.f ( !pTargetSurface ) 1/ Make Bure a valid target surface was specified . 
( 

HRESULT r = 0; 

II Keep a local poirter 0: the device. 

m~Device = pDe vice; 


II Keep d local coy f the target suEace. 

m~TargetSurface = pTargetSurface; 

m_pTargetSurface->AddRef() ; 


D3DSURFACE_DESC d3dsd; II Holds .l.nformation about the target surface . 
m_pTargetSurface - >GetDesc ( &d3dsd ); ! I Get informa ion about the targe surfac 

1/ Set the dimens10ns of the console. 

m Width = d3dsd.width - 40; 

m_Height = 240; 


1/ Creat a cuxfdce EoI' the console. 

r = m~Device->CreateOffscreenPlainSurface( m_Width, m_Height, _ 


D3DFMT_A8R8G8B8,D3DPOOL_SYSTEMMEM, &m~ConsoleSurface, NULL); 

iE ( FAILED ( r ) ) 

{ 


Debug ( "Unable to create image surface for console." ); 

Shutdown() ; 

recurn E_FAIL; 


II Load the background bitmap for the console 

r = LoadBitmapToSurface( "img\\console_bg.bmp", &m~ConsoleBackgroundSurf, _ 

m~Device ); 


if ( FAILED ( r ) ) 

{ 


Debug ( "Unable to load console background image ." ); 

Shutdown () ; 

return E_FAIL; 


m~EntryList new CEntry; / / Scat't he list wiCh a new entry . 

http:eOl:r.l.es
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CEntry* pEntry myEntryList; /1 Get a cemp poincer co the new entry. 
m_pActiveEntry myEntryList; /1 Sec the act1ve ent~1 to the start of the list . 

! I Set b console prefix for the ne'''' line. 

myActiveEntry->SetText("> "); 


1/ Compuce the number () isibis ro.s of text: 

i n t VisibleRows = (m_Height / g_AlphabetLetterHeight) - 1; 


/1 Loop for each pOl'ls1ble v1aibl!: row of t!:xt. 

or ( int i = 1 ; i < VisibleRows ; i++ ) 


{ 
/1 Cr~atL a new enrr/ 

pEntry->SetNext( new CEntry ); 

II !>et ta vertical position 0 bOHe the previous row. 

pEntry->SetverticalPos( (m_Height-5) - (i * g_AlphabetLetterHeight) ); 

II G t a po Lter to the ne~ enr_y 

pEntry = pEntry - >GetNext(); 


1/ Set the n1 ialized flag 0 'true' . 

m bInitialized = TRUE; 


void CConsole: :Render() 
{ 

II Make au to dl~ ,..onsale has been initialized. 
if ( !m_bInitialized ) { return ; } 

II If ch console 1S not vlBible then return . 

if ( !m_bVisible ) { return ; } 


II Set 'he sau.ce ler angle 

RECT SourceRect = { 0, 0, m_Width, m_Height }; 

/I!>E 'b~ estinatian pO_lt 

POINT DestPoint = { 20, 20 }; 


II 20py the ba vg ~ nd su f Ce t~ tt, onsol~ Ut ne 
D3DXLoadSurfaceFromSurface( myConsoleSurface, NULL, NULL, 

myConsoleBackgroundSurf, NULL, NULL, D3DX_FILTER_POINT, a ); 

,I Get a pointe~ to the start ~E the entr list . 

CEntry* pEntry = myEntryList; 

D3DLOCKED_RECT LockedRect; 

m_pConsoleSurface->LockRect( &LockedRect, 0, a ); 


/' -r1nr the tit e . 

char * szTitleString = "Clarity Console vl.0:"; 

PrintString( 12, 10, szT1tleString, TRUE, D3DCOLOR_ARGB( 255, 255, 0, 255 ), 


(DWORD*) LockedRect . pBits, LackedRect.Pitch ); 

II uOOV Eo~ e h LIlt_I .r- ~~e sr 

while ( pEntry->GetNext() ) 

{ 

pEntry->RenderText ( MAX CHARSPERLINE, (DWORD*)LockedRect . pBits, 
LackedRect.pitch ); 

pEntry = pEntry->GetNext(); II ~ove o thp nex e l z t lld ..L 

myConsoleSurface->UnlockRect() ; 

II Copy the console to t.l.e target "Iurrace. 

m-pDevice - >UpdateSurface( myConsoleSurface, &SourceRect, 


m-pTargetSurface, &DestPoint ); 
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11--------------- 
II File: nput.h 
II 
II Dese: This f~le contains both D~rectlnput classes_ 
II 

II Firse created on December 28th, 2004 

II Lase modification: January 4th, 2005 

II 

II Copyright (el Jason M. Bla k (donblas onblas.ot-g) 

II Pare~ally Based on Or~ginal Code By; Pe er Walsh, author of "The Zen of 

II D~rect30 Game Programming" 

II 
II Revision History: 

II 

II 12 ~8 04: Added r vi~ion rdstory. F~le created Converted code co DX9. 

II 12 29 04: Cleaned up and recommented all of the code ~n th~s f~le. 


/1 01-04-05: Conv r ed both input classes 0 S~ngletons_ 


II -------------- 

class CZenMouse 
( 
public : 

static CZenMouse* Instance(); 
protected : 

CZenMouse() ; 
-CZenMouae(); 

proeected : 
LPD I RECTINPUTDEVICEB m-FMouseDev; II The mouse device_ 
BOOL m_bInitialized; II Has the mouse h_en initialized? 
BOOL m_bShowCuraor; II Is the cursor vis1ble7 
DIMOUSESTATE m_MouseData; II Used to store mouse data from windows, 

II The cursor posiLion 
public ; 

HRESULT Initialize(); 
HRESULT Poll(); II Is he mouse in focus? 
POINT GetMousePos(); 
BOOL IsButtonDown( iot Button) ; 
BOOL HandleSetCursor(); II Handles th~ ...01 SETCURSOR message. Or should. 
void ShowCursor( BOOL bShow )( m_bShowCursor = bShow; } 
void SetCUrsorPosition( int x, int y ); 
void GetCursorPosition( int& x, int& y ); 
void MoveCUrsor( int x, int y ); 
void UpdateCursorPos(); II Updat~d from movement data from Windows. 

prl.vate : 
static CZenMouse* instance; 

CZenMouse * CZenMouse:: instance = 0

CZenMouse* CZenMouse: : Instance () 
( 

Lf ( instance == 0) 
( 

instance new CZenMouse; 

return instance; 

CZenMouse::CZenMouse() 
( 

m-FMouseDev = 0; 
m bInitialized FALSE ; 

CZenMouse :: -CZenMouse() 
( 

if ( Trycatch(( void *)m-FMouseDev, "m-FMouseDev in -CZenMouse()") ) 
( 

m-FMouseDev->Unacquire () ; 

m-FMouseDev->Release() ; 
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void CZenMouse::SetCursorPosition( ~nt x, int y ) 
{ 

/ / The mouse cut'sor needs to sta:! l.Qsl.de of the scr€:en. 
if ( x < 0 ) { x = 0; } 
if ( y < 0 ) { y = 0; } 
if ( x > 9_DeviceWidth-l ) { x = 9_DeviceWidth- l; } 
if ( y > 9_DeviceHei9ht - l ) { y = 9_DeviceHeight-l; 

II Update the postl.on tracker. 

m_Position.x x; 

m_position.y = y; 


Ii Opda P. th~ P bi ~on ~n the D3D d v_ 

9-pDevice->SetCursorPosition( x, y, 0 ); 


void CZenMouse: :GetCursorPosition( l.nt & x, int & y ) 
{ 

x m_Position.x; 

y m_Position.y; 


void CZenMouse: : MoveCursor( int x, int y ) 
( 

m position.x += X; 
m_Position.y += y; 

1/ UpClat th P09l.tl.On in the D3D de'71ee. 

g-pDevice->SetCursorPosition( x, y, 0 ); 


void CZenMouse::UpdateCursorPos() 
{ 

I I Get che n"l.r:- ive movement out 01' the DIMOUSESTATE structure. 
m position.x += m_MouseData.IX; 
m_Position.y += m_MouseData.IY; 

f ~ake 9 re Ire ~o ' t L_ w~th~ s~re bOll1ds. 

if ( m position.x < 0 ) {m_Position.x O;} 

if ( m_Position.y < 0 ) {m_position . y O;} 

if ( m position. x > 9 DeviceWidth-l ) { m position.x = 9 DeviceWidth-l; } 

if ( m_Position . y > g=DeviceHeight-l ) { m_position.y = g_DeviceHei9ht-l; 


II Opdate h~ posit1vn in the D3C dc ic 

9-pDevice->SetCursorPosition( m_Position.x, m_Position.y, 0 ); 


BOOL CZenMouse: :HandleSetCursor() 
{ 	 II his ~urlc.tion d'lrlle" the I-fM_SETCURSOR mefisage. Supposedly. 

II :'h.,re rome p (,OH:m", ,:;alling It from WM SF.:TCURSOR. 
if ( !m_blnitialized) 
{ I I ~ _t Lh tunc ion if "h.. mullse lsn' Ullt iall zed 

r-eturn 	FJl.LSE; 

if ( m_bShowCursor 
{ 	 / I 1 f the 'UL !lor 19 set to be vl.s1ble . . . 

SetCursor ( NULL ); II Tut~ off he Window cursor. 
9-pDevice - >ShowCursor( TRUE ); II rum on the custom curaor. 
return TRUE; I' ris te 5 windows not 0 contl'ol he CUI sor. 

return 	FALSE; II This tells windows 0 control th cursor. 

POINT CZenMouse::GetMousePos() 
{ 

POINT MousePos; 

http:m_MouseData.IY
http:m_MouseData.IX
http:P09l.tl.On
http:postl.on
http:l.Qsl.de
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II Get moUb~ posi ion data fr m he buffer. 

MousePos.x m_MouseData.lX; 

MousePos.y = m_MouseData.lY; 


return MousePos; 

II 0 is r.he primary mouse button 1 1.S secondary. :! ia mlddle. 

BOOL CZenMouse : :IsButtonDown( int Button) 

{ II Return the button btacLB tram the bur~er 


if ( m_MouseData.rgbButtons[Button] & Ox80 ) 
{ 

return TRUE; 
} 
else 
{ 

return FALSE; 

HRESULT CZenMouse: :Poll() 
{ 

HRESULT r = 0; 

if ( !m_bInitialized 
{ II E ..1L h~ tun ion 1f tll mouse lsn I t lnit ial1;:>':d. 

re urn E_FAIL ; 

II Ge the state of the mouse 

r = m~MouseDev- >GetDeviceState( sizeof ( DIMOUSESTATE ). &m MouseData ); 

if ( FAILED ( r ) ) 

{ 


if ( r == DIERR INPUTLOST ) II IE thF- mouse has moved foclis ... 
{ 

while ( r == DIERR_INPUTLOST 
{ R~acq' "·0 tb.t: IluLlSt:. 

r = m~MouseDev- >Acquire(); 

II Try to test the state aga10. 

if ( SUCCEEDED ( r ) ) 

{ 


m~MouseDev- >GetDeviceState( sizeof ( DIMOUSESTATE ). 
&m_MouseData ); 

else 
{ 

return FALSE; 

else 
{ 

HRESULT CZenMouse::lnitialize() 
{ 

HRESULT r = 0; 

II Re UrTI if re D re :npLl onje t d _s n t 'X~ t 
if ( ! Trycatch ( (void " ) g~DI. "g~DI in CZenMouse : : Initialize () ") 
{ 

http:m_MouseData.lY
http:m_MouseData.lX
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1/ Rele~ e t e mouse dev1ce if it has a-ready b.,en created. 

if ( Trycatch( (void*)myMouseDev, "myMouseDev in CZenMouae: : Initialize () ") 

{ 


myMouseDev->Release() ; 

} 


// create Lhe mouse device 

r = gyDI->CreateDevice( GUID_SysMouse, &myMouseDev, NULL); 

if ( FAILED ( r ) ) 

( 

Debug ( "Unable to create mouse device." ); 
return E FAIL; 

// Set the d ta format for the mouae 

r = myMouseDev->SetDataFormat( &c dfDIMouse ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Unable to set the mouse data format." ); 
retu= E_FAIL; 

I I SF'L 1,= ,"pel t e Ie el f olt h~ mnuse 

r = myMouseDev- >SetCooperativeLevel( g_hWndMain, 


DISCL_EXCLUSIVE I DISCL_FOREGROUND ); 

if ( FAILED ( r ) ) 

( 

Debug ( "Unable to set the cooperative level for the mouse." ); 
return E_FAIL; 

,/ Acqu;re rhe physical mo~se into the device. 

r = myMouseDev->Acquire(); 

if ( FAILED ( r ) ) 

( 


Debug ( "Unable to acquire mouse." ); 
t"eturn E FAIL; 

/ / rea f1e'.... U face for tb mOll e pc.1m:er iT1l...lg 
gyDevice- >CreateOffscreenPlainSurface( 16, 32, D3DFMT_A8R8G8B8 , 

D3DPOOL_SCRATCH, &gyCursorSurf, NULL ); 
/1 LVdd the 1mag til~ tram tl1SY 
D3DXLoadSurfaceFromFile( gyCursorSurf, 0, 0, "img\\blue_mouse.bmp" , _ 

0, D3DX_FILTER_NONE, 0, ° );

1/ set the hotspot t~r the cursor 

gyDevice- >Se tCursorproperties( 0, 0, gyCursorSurf ); 


II Set the 1n.tia11zat on flag to true. 

m blnitialized = TRUE; 


class CZenKeyboard 
( 
public : 

static CZenKeyboard* Instance(); 
protecled : 

CZenKeyboard() ; 
-CZenKeyboard() ; 

protected : 
LPDIRECTINPUTDEVICE8 myKeyDev; 
char m_KeyBuffer[256]; 
BOOL m_blnitialized ; 

public : 
HRESULT Initialize() ; 
BOOL ISKeyDown( int Key); 

pr1vate : 
sta ic CZenKeyboard* instance; 

} ; 
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CZenKeyboard* CZenKeyboard:: ~nstance = 0; 

CZenKeyboard* CZenKeyboard::Instance() 
{ 

if ( instance == 0) 
{ 

_instance new CZenKeyboard; 

} 

return instance; 


CZenKeyboard: :CZenKeyboard() 
{ 

ZeroMemory( &m_KeyBuffer, sizeof ( m_KeyBuffer ) ); 
myKeyDev = 0; 
m bInitialized = FALSE; 

CZenKeyboard: :-CZenKeyboard() 
{ 

if ( Trycatch« void* )myKeyDev, "myKeyDev in -CZenKeyboard()") ) 
{ 

myKeyDev->Unacquire(); 

myKeyDev - >Release() ; 


HRESULT CZenKeyboard::Initialize() 
{ 

HRESULT r; 

/1 Return ~f th Directlnput object does not exist 
i f ( !Trycatch ( (void * ) gyDI, "g_pDI in CZenKeyboard: : Initialize () ") 
{ 

return E_FAIL; 

/' Relea" the d '';''ce 1 it bas ill eadv been ('rea ed 

i f ( Trycatch ( (void * ) myKeyDev, "myKeyDev in CZenKeyboard: : Initialize () ") 

{ 

myKeyDev ->Unacquire() ; 

myKeyDev->Release(); 


II ~reate th de/lc Eor the keyboard. 

r = gyDI- >CreateDevice( GUID_SysKeyboard, &myKeyDev, NULL ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Failed to create key device ." ); 
return E_FAIL; 

1/ S~t h dat format :vr toe devir.e 

r = myKeyDev->SetDataFormat( &c_dfDIKeyboard ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Unable to set the keyboard data format." ); 
return E_FAIL; 

1/ Set he co~peL til 1 vpl 

r = myKeyDev->SetCooperativeLevel( g_hWndMain, 


DISCL_FOREGROUND I DISCL NONEXCLUSIVE ); 

if ( FAILED ( r ) ) 

{ 


Debug ( "Unable to set keyboard cooperative level." ); 
return E_FAIL; 
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II Acquire the device 

r = m-pKeyDev->Acquire(); 

if ( FAILED ( r ) ) 

( 

Debug ( "Unable to acquire the keyboard." ); 

return E_FAIL; 


/1 Set he ~l~!..,,-l~~atL~n flag to tru.".. 

m bInitialized = TRUE; 


BOOL CZenKeyboard::IsKeyDown( int Key ) 
( 

HRESULT r = 0; 

II Make sur~ he keJboard nas been in'tialized. 

if ( !m bInitialized )

{ 

return FALSE; 

} 

II Get ~e at of ~l€' ke'lhoard ~nt0 che key 'ufrel 
r = m-pKeyDev->GetDeviceState( slzeof ( m_ KeyBuffer ), &m_KeyBuffer ); 
it ( FAILED ( r ) ) 
( 

~f ( r == DIERR INPUTLOST ) / If the devlce 15 not dcqu.l.red • • . 
( 

wh~le ( r == DIERR_INPUTLOST ) /1 ben reacquire the devlce. 
( 

r = m-pKeyDev - >Acquire() ; 

iE ( SUCCEEDED ( r ) ) 
( 

m-pKeyDev ->GetDeviceState( sizeof ( m_KeyBuffer ), _ 
&m_KeyBuffer ); 

} 
else 
{ 

return FALSE ; 

else 1/ Otherwlse iL wae some otheI error . 
( 

return FALSE; 

/1 Check if r:he kev ~Cls sel. 

if ( m KeyBuffer[Key] & Ox80 )

{ 

return TRUE; 


else 
{ 

return FALSE; 
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1/
/1 F~le: world.h 
/1 
II DeBe: This file con aLnS the classes and functions for the World . This 
II includes: WorldS~ngleton. User. and LocalEntity. 
/I 
1/ First created on: Oetobel 26th, 2004 
/I Last modification: February 29th. 2005 
II 
/I Copyright (c) Jason M. alack (donblas donblas.org) 
II 

/1 R vision History: 

1/ 

// 11-16-04: Added reV~Slon h~story. WorldSingleton c_ass is defined. 

/1 02 "7 05: WorldSingleton class finished. User and LocalEntity added 

II String conversion and da a loading functions implemen ed. 

/1 02 28-05: Added in loadlDg of referenced XML files, and .x meshes . 

/1 Can now load bitmap data into memory. 

II 03-01-05: Synchronized this flle's code with the main simulation. 

II 
/ •• ~ •• k~**~.* ••••••••• ~ •• ~ •••••• ~ ••••••••• T••••••••••• •••••••••••••••••••••••••• / 

! ..•••••.•• **~ •• *.~~**.* ••• * ••• World SIngleton ••••••• *.*.* ••••••••••• ~ •• * •••••• / 
1··············*··················*·~·T .•.. e •••••••••• ** •• * •••••••••••••••••••• *./ 

struct User 
{ 

int x, y, z; 
double roll, pit c h , yaw; 

} ; 

strucr LocalEntity 
{ 

string name; 
inc x, y; 
float z; 
double roll, pit c h , yaw; 
inc eid, mid; 
string elib, mlib; 
string xfile; 
bool immobile; 
double height, width, depth; 
double oheight. owidth, odepth; 
double mass, fri ct ion; 
f.Loat velocity; 
CZenMesh xmesh; 
int ID; 
bool bOnGround ; 

class WorldSingleton 
{ 
publ~c : 

// Re ULI1J .. pointer (" thfo "c,I.l!Lingle on. 
static WorldSingleton· Instance() ; 

II COM' rapp 

hool WIDFuncCOMWrapper(string filename); 


/1 Load data t me'\lor}! . 

bool LoadWIDFile(string filename); 

bool LoadEntityData(LocalEntity • LocalEntity); 

bool LoadMaterialData(LocalEntity • LocalEntity); 

BYTE· LoadBitmap(); 


1/ Daca mernbeLa 
string sWorldNa me ; 
string sBitmapFilename; 
User TheUser; 
list<LocalEntity . > lstLocalEntities; 
BYTE· He i ghtMap; 

http:donblas.org
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long ByteRowWidth; // A row offsec in HeightMap 

bool bIsEmpty; 
pro ected : 

WorldSingleton() ; 
-WorldSingleton() ; 

private : 
l.nt nMaxID; / / Used for ent.lty IDs. 

static 	WorldSingleton* instance; 


II str Lng cOl1'\, erBi<J~ EU(lC't iol's 

string Conver tBSTRTtoString(_bstr_t bstrString); 

BSTR TB( const char * temp); 

int StringTolnt(string temp); 

double StringToDouble(string temp); 


} ; 

WorldSingleton* WorldSingleton:: instance = o· 

WorldSingleton* WorldSingleton: :Instance() 
{ 

if ( instance == 0) 
{ 

instance new WorldSingleton; 

recum instance; 

WorldSingleton::WorldSingleton() 
{ 

bIsEmpty = true ; 
nMaxID = l' 

WorldSingleton::-WorldSingleton() 
{ 

II Destructor- I 

/ ••• TfP& Deilnitl.OnS •• / 
cypedef WorldSingleton CWorldSingleton; 

string WorldSingleton :: ConvertBSTRTtoString(_bstr_t bstrString) 
{ /1 Convert a BSTR to a string. 

return (LPCTSTR)bstrString; 

BSTJ{ WorldSingleton: : TB( coDat char * temp) 
{ 	 1/ Convert a string 0 a BSTR 

_bstr_t bsl = temp; 
return bsl.copy(); 

int WorldSingleton: :StringTolnt(string temp) 
{ 

int n; 
str i ngstream ssBuffer; 
ssBuffer « temp; 
ssBuffer » n' 
return n; 

double 	WorldSingleton: :StringToDouble(string temp) 
{ 

double n; 
stringstream ssBuffer; 
ssBuffer « temp; 
ssBuffer » n ' 
return n; 
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bool WorldSingleton::WIDFuncCOMWrapper(string filename) 

{ 

II The tollowing 'Co' functLons are for purposes of handling COM . 


CoInitialize(NULL) ; 

{ II Extra brares for scope only . 


bool bTest ; LoadWIDFile(filename); 

1.f (!bTest) 
{ 

Debug ( "Loading this .wid file failed," ); 
return false ; 

COUninitialize() ; 

return true ; 

bool WorldSingleton::LoadWIDFile(string filename) 
{ 

II Varl.able derlaratLor 
MSXML2: :IXMLDOMNodePtr xNode, xLocalNode, xTemp; 
MSXML2: :IXMLDOMNodeListPtr NodeList, EntityList; 
MSXML2::IXMLDOMDocumentPtr xmlDoc; 
string sData; 
LocalEntity * tempLocalEntity; 
_bstr_t bstrTemp; 

II ~reate the XML document and load it from file 

xmIDoc . CreateInstance("MSXML2.DOMDocument.4.0") ; 

xmIDoc- >async ; false ; 

filename; "xml\\" + filename; 

bool bLoa~XML = xmIDoc->load(filename.c_str(»; 


I I Make SUI'" the document loaded . 

if (!bLoadXML) 

{ 


Debug ( "XML WID file failed to load." ); 
return false ; 

I I Load 'world l name attribute. 
bstrTemp = _ 

xmIDoc- >documentElement->attributes->getNamedItem(TB("name"»->nodeValue ; 
sWorldName = ConvertBSTRTtoString(bstrTemp}; 

/1 Loop through world's data nodes. 

NodeList = xmIDoc->documentElement->childNodes; 

long INodeCount; 

NodeList- >get length(&INodeCount}; 

for (int i = 0; i < INodeCount; i++) 


/1 Get ne.<t child node 

NodeList->get item(i, &xNode); 

sData = Conve;tBSTRTtoString(xNode->GetnodeName(»; 


if (sData == "locals") 
{ 

EntityList = xNode->childNodes; 
long IEntityCount; 
EntityList->get_Iength(&IEntityCount) ; 
for ( int j = 0; j < IEntityCount; j++) 
{ 

I I Gel next chl.ld node , 
EntityList->get item(], &xLocaINode); 

/1 Point the temp pol.nter to a ne.... struct . 
tempLocalEntity ; new LocalEntity; 
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II Load all of t..he '...alues from file into the new strucrure. 
tempLocalEntity->name ~ ConvertBSTRTtoString( _ 

(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"name"»->nodeValue ); 

tempLocalEntity->x = StringTolnt( ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"x"»->nodeValue) ); 

tempLocalEntity->y ~ StringTolnt( ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( _ 
"y"»->nodeValue) ); 

tempLocalEntity->z = StringTolnt( ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"z"» ->nodeValue ) ); 

tempLocalEntity->roll ~ StringToDouble( _ 
ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"roll"» ->nodeValue ) ); 

tempLocalEntity->pitch ~ StringToDouble( 
ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"pitch"»->nodeValue) ); 

tempLocalEntity->yaw ~ StringToDouble( _ 
ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"yaw"»->nodeValue) ); 

tempLocalEntity->eid = StringTolnt( ConvertBSTRTtoString( 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"eID"»->nodeValue) ); 

tempLocalEntity->elib ~ ConvertBSTRTtoString( _ 
(_bstr_t)xLocalNode->attributes->getNamedltem(TB( 
"elib"»->nodeValue ); 

tempLocalEntity->velocity = 0.0; 
tempLocalEntity->bOnGround = false ; 

II Load entity information into memar/. 
if ( LoadEntityData(tempLocalEntity) =~ false 
{ 

I"eturn false ; 

II Save the ne~ stI"Ucture to rhe list. 
tempLocalEntity->ID = nMaxID; 
nMaxID++; 
lstLocalEntities.push_back(tempLocalEntity) ; 

II Clear the temp pOLater. 

tempLocalEntity ~ 0; 


Debug ( "Found locals node!" ); 

else if (sData =~ "bitmap") 
{ 

II ~oad bitmap da a rom fil~. 
bstrTemp ~ xNode->attributes->getNamedltem(TB( 

"filename"»->nodeValue; 
sBitmapFilename ~ ConvertBSTRTtoString(bstrTemp); 

else if (sData =~ "user") 
{ 

II Load useI" data from file into the User structure 
TheUser.x = StringTolnt( ConvertBSTRTtoString( 

(_bstr_t)xNode->attributes->getNamedltem(TB("x"»->nodeValue ); 
TheUser.y ~ StringTolnt( ConvertBSTRTtoString( 

(_bstr_t)xNode->attributes->getNamedltem(TB("y"»->nodeValue ); 
TheUser.z = StringTolnt( ConvertBSTRTtoString( 

(_bstr_t)xNode->attributes->getNamedltem(TB("z"»->nodeValue ); 
TheUser.roll = StringToDouble( ConvertBSTRTtoString( 

(_bstr_t)xNode->attributes->getNamedltem(TB( _ 
"roll"»->nodeValue) ); 

TheUser.pitch ~ StringToDouble( ConvertBSTRTtoString( 
(_bstr_t)xNode->attributes->getNamedltem(TB( 
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"pitch"»->nodeValue) ); 
TheUser.yaw = StringToDouble( ConvertBSTRTtoString( 

(_bstr_t)xNode->attributes->getNamedItem(TB( 
"yaw") )->nodeValue ) ); 

else 
( 

Debug("An invalid node has been found while loading the WID file."); 
return false ; 

Debug ( 	 "The world file has been loaded successfully." ); 

II Load the bitmap to memory. 

HeightMap = LoadBitmap( ); 


Debug ( 	 "The height map has been loaded successfully." ) ; 

bISEmpty = false ; 

return 	true ; 

bool WorldSingleton :: LoadEntityData(LocalEntity * LocalEntity) 
( 	 I I ~ ill ~n mid m.l.1b . xi.le immobile . he 19l r id--t·. dep h . 

II Var~able declaraclon. 
MSXML2: : IXMLDOMNodePtr xNode. xSubNode; 
MSXML2::IXMLDOMNodeListPtr EntityList, SubList; 
MSXML2: :IXMLDOMDocumentPtr xmlDoc; 
string sData; 
int nID; 
bool bFound; 

II Cr are the XML document and load ir from file 

xmlDoc.CreateInstance("MSXML2 .DOMDocument.4.0" ) ; 

xmlDoc->async = false ; 

string sTemp = "xml\\" + LocalEntity->elib; 


boo1 bLoadXML = xmlDoc->load(sTemp.c str(»; 

II Make sure the document loaded . 

if (lbLoadXML) 

{ 


Debug ( "XML ELB file failed to load . " ); 

return false ; 


II wop through the en itl objects 

EntityList = xmlDoc->documentElement ->childNodes; 

long lEntityCount; 

EntityList- >get_length(&lEntityCount); 

for ( ~nr i = 0; i < lEntityCount; i++) 

( 


I I Go=- - H~xt ~'h 1'j nod", 

EntityList- >get_item(i. &xNode); 

nID = StringToInt( ConvertBSTRTtoString( 


(_bstr_t)xNode ->attributes->getNamedItem(TB("ID"»)->nodeValue ) ); 
if (nID == LocalEntity- >eid) 
( 

II Load cD ~ty ddta from flle into the structure . 

SubList = xNode- >childNodes; 

long lSubCount; 

SubList->get_length(&lSubCount) ; 

for ( ~nt j = 0; j < lSubCount; j++) 

( 


1/ Get next ch~ld node. 

SubList ->get_item(j. &xSubNode); 

sData = ConvertBSTRTtoString(xSubNode->GetnodeName(»); 


if (sData == "mlib") 

( 
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LocalEntity->mlib = ConvertBSTRTtoString( 
(_bstr_t)xSubNode->text ); 

else if (sData == "mID") 
{ 

LocalEntity->mid = StringToInt( 
ConvertBSTRTtoString( (_bstr_t)xSubNode->text ) ); 

else if (sData == "xfile") 

LocalEntity->xfile = ConvertBSTRTtoString( 
( bstr t)xSubNode->text ); 

string temp = "xmesh\\ " + LocalEntity->xfile; 
1/ Load a . x mesh 
LocalEntity->xmesh.LoadXFile« c har *)temp.c_str(»; 

else i f (sData == "immobile") 

~nt n = StringToInt( ConvertBSTRTtoString( 
(_bstr_t)xSubNode - >text) ); 

if (n == 1) 

{ 
LocalEntity- >immobile true ; 

} 
else 
{ 

LocalEntity->immobile false ; 

else 1f (sData == "size" ) 

LocalEntity->height = StringToDouble( 
ConvertBSTRTtoString( _ 
(_bstr_t)xSubNode->attributes->getNamedItem(TB( 
"height"»->nodeValue) ); 

LocalEntity- >width = StringToDouble( _ 
ConvertBSTRTtoString( _ 
(_bstr_t)xSubNode - >attributes - >getNamedItem(TB( 
"width"» - >nodeValue) ); 

LocalEntity->depth = StringToDouble( _ 
ConvertBSTRTtoString( _ 
(_bstr_t)xSubNode->attributes->getNamedItem(TB( 
"depth"»->nodeValue) ); 

LocalEntity - >oheight = StringToDouble ( _ 
ConvertBSTRTtoString( _ 
(_bstr_t)xSubNode->attributes->getNamedItem(TB( 
"oheight"»->nodeValue) ); 

LocalEntity- >owidth = StringToDouble( _ 
ConvertBSTRTtoString( _ 
( bstr t)xSubNode->attributes->getNamedItem(TB( 
"owidth"»- >nodeValue) ); 

LocalEntity->odepth = StringToDouble( _ 
ConvertBSTRTtoString( _ 
(_bstr_t)xSubNode->attributes - >getNamedItem(TB( 
"odepth"»- >nodeValue) ); 

else 
{ 

Debug ( "An invalid node has been found while 
loading an ELB file." ); 

return false ; 

II Lvad material information lnto memo~/. 
i f ( LoadMaterialData(LocalEntity) == false 
{ 

return fa l se ; 
} 

/ / We found the entit:.' . . . 



304 Section 7 - Interactive Terrain Simulator 

bFound true ; 

break ; 


if (bFound false ) { return false ; } 

return 	true ; 

bool WorldSingleton::LoadMaterialData(LocalEntity * LocalEntity) 
{ 	 1/ Fill in mass and fl'~ction. 

II Variable declaratioD. 
MSXML2::IXMLDOMNodePtr xNode; 
MSXML2: :IXMLDOMNodeListPtr MaterialList; 
MSXML2: : IXMLDOMDocumentPtr xmlDoc; 
string sData; 
int nID; 
bool bFound; 

II Creat th XML document and load it from Eile 

xmlDoc.CreateInstance("MSXML2.DOMDocument.4.0") ; 

xmlDoc- >async = false ; 

string sTemp = "xml \\ " + LocalEntity->mlib; 

bool bLoadXML = xmlDoc->load(sTemp.c_str()); 


II Make sure the d~nnent loaded. 

if (!bLoadXML) 

{ 


Debug ( "XML MLB file failed to load." ); 
return false ; 

II Loop through he .:en it}'> objects . 

MaterialList = xmlDoc ->documentElement->childNodes; 

loog lMatCount; 

MaterialList - >get length (&lMatCount) ; 

for (Lat i = 0; i-< lMatCount; i++) 

{ 


! / ,;~ ".x ell'ld lode 

MaterialList->get item(i, &xNode); 

nID = StringToInt( ConvertBSTRTtoString( 


(_bstr_t)xNode->attributes - >getNamedItem(TB("ID"))->nodeValue) ); 

if (nID == LoealEntity- >mid) 

{ 


LocalEntity->mass = StringToDouble( ConvertBSTRTtoString( 
(_bstr_t)xNode->attributes->getNamedItem(TB( _ 
"mass"))- >nodeValue) ); 

LoealEntity- >friction = StringToDouble( ConvertBSTRTtoString( 
(_bstr_t)xNode- >attributes - >getNamedItem(TB( 
"friction"))- >nodeValue) ); 

bFound = true ; 

break ; 


if (bFound false ) { return false ; } 

return 	true ; 

BYTE* WorldSingleton : : LoadBitmap() 
I A b1q thank you to ' E 1- Carr' whose code this function is based on 

il ht tp. I I ",-,M .gamedE'v. DE' /commun~ J I oruma/prof i Ie. aap7mcde=dlspl..y&id~674 8 
/ I http://www wannawiki c m!wik:t./index.php!Loading_a_24bit_bi map_:t.o_Daect_Dra 
{ 

BITMAPINFOHEADER infoheader; 

BYTE *bitmapData; 

BYTE *bitmapDone; 

FILE *bitmapFile; 


http://www
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BYTE red, blue, green; 

Iut padding; 

String sTemp = "terrain\\" + sBitmapFilename; 

char * filename = (char *)sTemp.c str(); 


1/ Open the bitmap 1ll o~der to read ~rom It. 

bitmapFile = fopen(filename, "rb"); 

fseek(bitmapFile, sizeof (BITMAPFILEHEADER), SEEK_SET); 

fread(&infoheader, sizeof (BITMAPINFOHEADER), 1, bitmapFile); 


If Save ~nfoheader.b~W~dth to a structure ~n the WorldS~ngleton. 


ByteRowWidth = infoheader.biWidth; 


II Get the padding at the end of the bitmap 

padding = 4 - ((infoheader.biWidth * 3) % 4); 

if (padding == 4) 

{ 


padding = 0; 

II Create space for th bitmap's original and transformed informdtion. 
bitmapData new BYTE [infoheader.biWidth * infoheader.biHeightl; 
bitmapDone new BYTE [infoheader.biWidth * infoheader.biHeightl; 

Eor ( int y 0; y < infoheader.biHeight; ++y) 
( 

for ( in x = 0; x < infoheader.biWidth; ++x) 
( 

fread(&blue, sizeof (BYTE) , 1, bitmapFile); 

fread(&green, sizeoE (BYTE) , 1, bitmapFile); 

fread(&red, sizeof (BYTE) , 1, bitmapFile); 


1/ Write each p~xel of data into the b~tmapData structure. 
bitmapData[y*infoheader.biWidth + xl = red; II whLte = 255. black O. 

1/ SYip pas the padding iu the file. 

fs e ek(bitmapFile, padding, SEEK_CUR); 


1/ Transform bitmapDaLa's in£ormat~on LUto the proper layout. 

int height Index = 0; 

for ( y = infoheader.biHeight - 1; Y >= 0; --y) 

( 

for ( int x = 0; x < infoheader.biWidth; ++x) 
( 

bitmapDone[heightlndex*infoheader.biWidth + xl 

bitmapData[y*infoheader.biWidth + xl; 


++heightlndex; 

II Clean up before returning the bitmap . 

delete bitmapData; 

fclose(bitmapFile) ; 


return bitmapDone; 
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//--------- ----------------------------- -------- -- --- ---------
// Fl.le: screens.h 
/ 1 
1/ Desc : All of the classes involving screens are defined here . These 
II include: Fontbank. Screen. and Text. 
II 
II Fi1S~ created on: October 25th. 2004 
II Last modifiea ion: March 1st , 2005 
I I 
I I Copyn..ght (c ) Jasvn N Black (donblas donblas.org) 
11 
f l Revi sion History : 
/ 1 
II 11 16 04: Added revision hlstory . Text. Screen and ScreenFacto~1 classes 
// are defined. 
II 01 - 03 - 05: Completely re~ote this El.le from scra~ch . Implemen~ed the 
/1 entirety of the Tex and Screen classes . Tested text output to 
/1 the screen 
/1 01 04 05: Added the Fontbank Sl.ngleton class to store CZenFont objects. 
/1 01 - 05 - 05 : Updated the Screen and Text classes to be able ~o han Ie he 
1/ ",~oring and retrieval of a WorldPunPtr (a pointer to a functlOn 
/ 1 that can load world data) and a Strlng to store the filename of 
II the • 'Hid f lie '",here the w·:>rld ata is st<.Jred . Also added mor" 
II VoidFunePtr functlons EOL the menus 
I I 01 13 as: Re ined thE void merm funct ions _ 
// 0 3 - 01-05 : Screen handling :.Ihl.le loa lng world data works properly . 
11- - - -- ---- -- - -- - ---- - ---- - -

• Section: Text Class - re»resents a .ow of text 1.n a menu . 

class Text 
( 
public : 

Text() ; 
Text (int , CZenFont, char * int , int ); 
-Text() ; 
Text (const Text& t); 1/ Copy conat1~ctor ~ 
void operator = (const Text &t); I I rJVerloaded assignmen ope'~a or . 

public : 
void SetAttributes( int , CZenFont, char *, int , int ); 
int GetID(); 
void SetFuncPtr(VoidFuncPtr); 
VoidFuncPtr GetFuncPtr() ; 
void SetWorldFuncPtr(WorldFuncPtr); 
WorldFuncptr GetWorldFuncPtr() ; 
void SetWorldFile(string); 
string GetWorldFile(); 
CZenFont * GetFontPtr() ; 
char * GetTextPtr(); 
int Getx(); 
int GetY () ; 
void Render() ; 

protected : 
int m_nID; 
CZenFont m Font; 
char * m~TextString; 
int m_x; 
int m_y; 
II This pOl.ntB to a functl.on tha~ the tEXt is attached to . 
VoidFuncptr m~fnFuncPtr ; 

II n 18 pol.nts to Eunctlon rhdt handl~s ....orld files 
WorldFuncptr m~fnWorldFuncPtr; 
string sWorldFilename; 

} ; 

Text: : Text ( ) 
{ 

m~TextString = 0; 
m_pfnFuncPtr = 0; 

http:functl.on
http:donblas.org
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m-pfnWorldFuncPtr = 0; 
sWorldFilename = "". 

Text: :Text( int ID, CZenFont Font, char * pTextString, int x, ~nt y) 
{ 

m_nID = ID; 
m_Font = Font; 
m-pTextString pTextString; 
m x x' 

m-pfnFuncPtr = 0; 

m-pfnWorldFuncPtr = 0; 

sWorldFilename = "". 


Text: : -Text ( ) 
( 

#ifdef QUIET_MODE 
if ( QTrycatch((void*)m-pTextString, "m-pTextString in -Text()") ) 
{ 

m_pTextString = 0; 
} 
if ( QTrycatch(( void * )m-pfnFuncPtr, "m-pfnFuncPtr in -Text()") ) 
( 


m-pfnFuncPtr = 0; 


if ( QTrycatch((void*)m-pfnWorldFuncPtr, "m-pfnWorldFuncPtr in -Text()") ) 
{ 

m-pfnWorldFuncPtr = 0; 

lIelse 
if ( Trycatch ( (void*) m-pTextString, "m-pTextString in -Text () ") ) 
{ 

m_pTextString = 0; 
} 
if ( Trycatch(( void*)m-pfnFuncPtr, "m-pfnFuncPtr in -Text()") ) 
{ 

m-pfnFuncPtr = 0; 
} 
if ( Trycatch ( (void* ) m-pfnWorldFuncPtr, "m-pfnWorldFuncPtr in -Text () ") ) 
{ 

m-pfnWorldFuncPtr = 0; 

} 

!lendif 


void Text: :SetAttributes( int ID, CZenFont Font, char * pTextString, int x, int y) 
( 

m_nID = ID; 

m_Font = Font; 

m-pTextString pTextString; 

m x x; 


Text::Text( const Text& t) 
{ 

this - >m nID = t.m nID; 
this - >m_Font = t.m_Font; 
this- >m_pTextString = t.m_pTextString; 
this - >m_x = t.m_x; 
this - >m_y = t.m_y; 
~i9 - >m-pfnFuncPtr = t.m-pfnFuncPtr; 
this - >m-pfnWorldFuncPtr = t.m-pfnWorldFuncPtr; 
this - >sWorldFilename = t.sWorldFilename; 

void Text: : operator (const Text &t) 
{ 
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this ->m_nID = t.m_nID ; 

this ->m Font = t.m Font ; 

this ->m~TextString = t .m-pTextString ; 

this ->m_x = t.m_x ; 

this ->m~ = t.m_y; 

thia->m-pfnFuncPtr = t.m-pfnFuncPtr; 

thl s ->m-pfnWorldFuncPtr = t . m_pfnworldFuncPtr; 

this ->sWorldFilename = t.sWorldFilename ; 


int Text: :GetID () 
( 

recurn m_nID; 

void Text::SetFuncPtr(VoidFuncPtr FuncPtr) 
( 

m-pfnFuncPtr = FuncPtr; 

VoidFuncptr Text::GetFuncPtr() 

return m-pfnFuncPtr ; 

void Text: :SetWorldFuncPtr (WorldFuncPtr FuncPtr) 
( 

m-pfnWorldFuncPtr = FuncPtr; 

WorldFuncPtr Text::GetWorldFuncPtr () 
( 

return m-pfnWorldFuncPtr; 

void Text::SetWorldFile(string sString) 
( 

sWorldFilename = sString ; 

string Text::GetWorldFile ( ) 
( 

recurn sWorldFilename ; 

CZenFont * Text: :GetFontPtr( ) 

return &m_Font; 

char * Text: :GetTextPtr() 
( 

return m-pTextString; 

int Text: :GetX ( ) 
( 

lnt Text : :Gety () 
{ 

} 

void Text::Render () 
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• Section: Screen class represents a screen I menu. 

class Screen 
( 
public : 

static Screen* Instance(); 
void Clear(); 
HRESULT SetText( int , CZenFont * char *, int , 1nt ); 
HRESULT SetFunc( int , VoidFuncPtr); 
HRESULT SetWorldFunc( int , WorldFuncPtr); 
HRESULT SetWorldFile( int , string); 
list<Text> * GetTextList(); 

protected: 
Screen() ; 
-Screen() ; 

protected : 
list<Text> m_lstScreenText; II This 1S a 11st of all text displayed. 

private : 
static Screen* instance ; 

Screen* Screen:: instance 0; 

Screen* Screen: ; Instance() 
( 

if ( instance == 0 ) 
{ 

instance ne.... Screen; 

return instance; 

Screen : : Screen ( ) 
( 

II No 11n9 to construct. 

Screen; ; -Screen () 
( 

m_lstScreenText.clear(); 

void Screen;; Clear ( ) 
( 

m_IstScreenText.clear() ; 

HRESULT Screen: :SetText( int ID, CZenFont * Font, char * pTextString, int x, int y) 
( 

Text tmpText(ID, *Font, pTextString , x, y ) ; 
for (list <Text>::iterator i = m_lstScreenText .begin ( ); 
i != m_lstScreenText.end(); i++) 

if (i - >GetID() == ID) II This ID 
( 

Debug("Duplicate ID found 
Screen construction."); 

return E_FAIL; 

lr .ady exists. 

while creating Text for 

m_l stScreenText.push_back(tmpText ) ; 
return S_OK; 

HRESULT Screen; ; SetFunc( int ID , VoidFuncptr FuncPtr ) 
( 

for (list<Text > ;;iterator i = m_ls tScreenText.begin ( ); 
i != m_lstScreenText.end () ; i++ ) 
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if (i- >GetID(} == ID} II A macch bas been found. 
{ 

i- >SetFuncPtr(FuncPtr} ; 
retu= S OK; 

Debug("Tried to set a voidFuncptr with an invalid ID."}; 
return E_FAIL; 

HRESULT Screen::SetWorldFunc( int ID, WorldFuncptr FuncPtr} 
{ 

for (list<Text> : : iterator i = m_lstScreenText .begin(}; 
i != m_lstScreenText.end(); i++} 

if (i->GetID(} == ID} 1/ A macch has been found. 
{ 

i- >SetWorldFuncPtr(FuncPtr} ; 
return S_OK; 

Debug("Tried to set a WorldFuncPtr with an invalid ID."}; 
.et:urn E_FAIL; 

HRESULT Screen::SetWorldFile( int ID, string sString} 
{ 

for (list<Text >:: iterator i = m_lstScreenText.begin(); 
i != m_lstScreenText.end(); i++ ) 

if (i->GetID() == ID} II A macch has been found. 
{ 

i- >SetWorldFile(sString} ; 
return S_OK; 

Debug("Tried to set a WorldFile with an invalid ID."}; 
return E FAIL; 

list<Text> * Screen: :GetTextList(} 
{ 

return &m_lstScreenText; 
} 

/9.~ ••••••••••••••••• * •••••• + •• ~' ••••• ~.~ ••••••• _ ••••• •••••••• • 

* Section : Fontbank Stores CZenFont objects by ID. 

class Fontbank 
{ 
publJ.c : 

static Fontbank* Instance(}; 
void AddFont( int , CZenFont}; 
CZenFont* GetFont( int ); 

protected : 
Fontbank(}; 
-Fontbank () ; 

protected : 
vector<CZenFont > m_Fonts; 

prJ.vate : 
static Fontbank* instance; 

} ; 

Fontbank* Fontbank:: instance 0; 

Fontbank* Fontbank::lnstance(} 
{ 

if ( instance == O} 
{ 

instance new Fontbank; 
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return instance; 

Fontbank::Fontbank() 
( 

) 

Fontbank: : -Fontbank () 
( 

m_Fonts.clear() ; 
) 

void Fontbank::AddFont( int ID . CZenFont Font) 
{ 

m_Fonts[ID] = Font; 

CZenFont* Fontbank::GetFont(int ID) 
( 

return m_Fonts[ID] .GetPtrToSelf(); 
) 

/ •• ~ •••• * ••• * ••••••••• ~ ••••••• ~ ••••••••••••••••••• ** •• ••••••••• 
9 Section : void Menu funct1ons • 
••••••••• * ••••• ~ •••••• ** •• ~ ••• ~ •• ~~ •••••• *.* •••••••••• •••••••• / 

void ExitSimulator() II Called fro States 0 , 4 . (Ma1n . Pause) 
{ 

static bool called = 0; II Do not need to r'eset th1S . Only called one . max . 
if ( ! called) 
( 

g_nStateFlag = 5; 

DestroyScene() ; 

InitScene() ; 

Debug("ExitSimulat or() called . "); 

called = 1; 


v01d LoadWorldScreen() II Called from State O. (Mal-nl 
{ 

static bool called = 0; II Do not need to reset . Only called once, max . 
if ( ! called) 
{ 

g_nStat eFlag = 1; 

DestroyScene() ; 

InitScene() ; 

Debug ("LoadWor ldData () called."); 

called = 1; 


void ResumeSim() II Called from State 4 . (Pause ) 
( 

g_bPauseLock true ; 

DWORD dwLastPauseTime = timeGetTime( ) ; 

DWORD d wCurrentTime timeGetTime() ; 

while (l) 

{ 


i£ «dwCurrentTime - d wLastPauseTime) >= PAUSE_WAIT) 
{ 

break ; 

dwCurrentTime timeGetTime() ; 

g_nStateFlag = 3 ; 

DestroyScene (J ; 
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InitScene(); 

Debug (" ResumeSim () called."); 


g_bPauseLock = false ; 

void CallLoadWorld( string sWorldFil e // Called from State 1 . (Load World) 
{ 

static bool called = 0; 
if (sWorldFile == "ResetCalled") { called 0; return ; } // Reset. 
if ( ! called) 
{ 

Debug ("CalILoadWorld () called for filename;"); 

Debug(sWorldFile.c_str(» ; 


CZenCamera * g_Camera = CZenCamera ;; Instance(); 

9 Camera->Reset();

1/ This ~s where the call to World.LoadWorldFromFile(sWorldFil~) would go. 

WorldSingleton * World = WorldSingleton; ;Instance(); 

II Removes previously loaded entities from the WorldSingleton. 

world - >lstLocaIEntities.clear() ; 

If (World->WIDFuncCOMWrapper(sWorldFile)) 

{ I I Every hing loaded con e - 1;1 


g_nStateFlag = 3; 

DestroyScene() ; 

Initscene() ; 


} 

else 

{ II Something ~ailed to load. 


1/ Clear out WorldSingleton ano retry? Not necessary. 

II Exit for now 
postQuitMessage( 0 ) ; 

called = 1; 

void ExitToWorldScreen() II Called trom Statp 4. (Pausel 
{ 

g_nStateFlag = 1 ; 
DestroyScene( ) ; 
InitScene( ) ; 
Debug ("ExitToWorldScreen ( ) called . "); 
CaIILoadWorld ( "ResetCalled"); II 1\11 s access to the menu item aga1n. 

II Destruct simulation and then proceed to SW1tch to sta e nl? 

void PauseSim ( ) II Called from Handlelnput() in orlgins.cpp. 
{ 

true ; 

DWORD dwLastPauseTime = timeGetTime(); 

DWORD dwCurrentTime timeGetTime(); 

while (1) 

{ 

if «dwCurrentTime - dwLastPauseTime) >= PAUSE_WAIT ) 
{ 

break ; 

dwCurrentTime timeGetTime() ; 

9_nStateFlag = 4; 

DestroyScene() ; 

InitScene() ; 

Debu9 (" PauseSim ( ) called . "); 


9_bPauseLock = false ; 
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11----------------
II File: terrain.h 
II 
II Desc: The classes ne_ded to manipulate and render the terrain. 
II 
II F~rst created on: March 1st, 2005 
II Last modification: March 12 h, 2005 
/1
1/ Copyright (c) Jason M Black (donblas oOO18S.01'g) 

II 

II Revision History: 

II 

1/ 03-01 05: This file was created. A rough outllne of how to organize and 

II render the terrain has been put tage her. 

II 03-02-05: The creat~on of the 2501( Vertic,_s has been tested successtul y.

II 03-02-05: The very compllcated GetHeight(1 function no.... returns th" 

1/ height of the terrain at any locat~on. 


II 03 12-05: Added ~n a second Vertex Bufftr to cont in an elevated version 

II of the terra n ~n order to render a wlremap on top of he 

II errain as a temporary alternative 0 shadows and shading. 

11

#deflne DEBUG a 

const double SHORT_SIZE = 2.0; 
const double RAISE WIREFRAME 0,03; 

class TerrainSingleton 
{ 
public : 

1/ Ret~rns pOlnter to the TerrainS ngleton. 
static TerrainSingleton* Instance(); 

1/ Functions. 

bool CreateVertexBuffer(); 

bool CreateElevatedVertexBuffer( ) ; 

bool Render (bool ) ; 

floa GetHeight( float x, float y); 


II Vertex bufter . 

CZenVertex zvTerrain [500] [500 ] ; 

CZenVertex zvTerrainWire [5 00] [500] ; 


bool blsEmpty; 
protected: 

TerrainSingleton() ; 
-TerrainSingleton() ; 

private : 
static TerrainSingleton* instance; 
LPDIRECT3DVERTEXBUFFER9 pVB[499]; II Buffers to hold ver ces. 
LPDIRECT3DVERTEXBUFFER9 pVBW[499]; II Buf~ers 0 hold vertices. 

} ; 

TerrainSingleton* TerrainSingleton:: instance = 0; 

TerrainSingleton* TerrainSingleton::Instance() 
{ 

if ( instance == 0) 
{ 

instance = new TerrainSingleton; 

return instance; 

TerrainSingleton::TerrainSingleton() 
{ 

bIsEmpty = true ; 

TerrainSingleton: :-TerrainSingleton() 
{ 
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II Destructor! 

I·' Type DefLnitions '*1 
typedef TerrainSinglet on CTerrainSingleton; 

bool TerrainSingleton:: CreateVertexBuffer() 
( 

WorldSingleton * World WorldSingleton::lnstance(); 

if (World->bIsEmpty ) 
( 

Debug("The TerrainSingleton tried to created a VB without 
the Wo rldSingleto n being initialized."); 

return 0; 

int nSum; 

float fMagnitude; 


II Add vertex positions 0 my vertex 11st. Also compute vertex normals. 

for ( int i = 0 ; i < 500 ; i++) 

{ 


tor ( int = 0 ; j < 500; j++ ) 

( 


II x +_ y (h~~ hti 

zvTerrain[i] [j] .m_Position.x j*2; 

zvTerrain[i] [j] . m_position.z 998 - i*2; II S',litcn y and z . 

zvTerrain til [j] . m_Position. y 


( int )World->HeightMap[i * World->ByteRowWidth + j] / SHORT_SIZE; 
II Vert!: ..; ncnual,;! 

nSum = 	 (zvTerrain[i] [j].m_Position.x * zvTerrain[iJ [j].m_Position.x) + 
(zvTerrain[i] [j].m_Position.y * zvTerrain[i] [j].m_Position.y) + 
(zvTerrain[i] [j] .m_Position.z * zvTerrain[i] [j] .m_Position.z); 
fMagnitude = sqrt( (float )nSum); 

zvTerrain[i] [j] .m Normal . x zvTerrain[i] [j] .m_Position . x / fMagnitude; 

zvTerrain[i] (j] . m=No rmal. y zvTerrain[i] [j] .m_Position. y / fMagnitude; 

zvTerrain[i] (j] . m_Normal.z zvTerrain[i] [j] . m_Position.z / fMagnitude ; 


II Color 

zvTerrain[i] [j] . m_DiEEuseCo lor = g_dwTerrainCo lor ; 

zvTerra i n[i] [j] . m_Spec ularColor = g_dwTerrainColor ; 


II Arrange v tlces in a specific order. 

DWORD m_dwSizeoEVerti c es; 

CZenVertex zvStrip[1000]; II Should I add a safety co clear out data each loop? 


for ( int k = 0; k < 499; k++) 

( 


II The s dp is fil]"d ....,i II 1 e approp:da ever ices . 

for t ine m = 0 ; m < 500; m++) 

{ 


zvStrip [ (m * 2) + 1] = zvTerrain [k] [m] ; 
zvStrip[m * 2] = zvTerrain[k +1] [m]; 

II Calculate the si~e of the vertex strip. 

m_dwSizeofVertices = sizeof (zvStrip) ; 


/1 II create the vertex buffer. 

if ( FAILED ( g-pDevice->CreateVertexBufEer( m_dwSizeofVertices, 

D3DUSAGE WRITEONLY, ZENVERTEX TYPE , D3DPOOL MANAGED , &pVB[k], NULL) )

(	 - - 

Debug ( "The creation of a VB in the TerrainSingleton failed." ); 
return 0; 

II Lock 	ehe buffer, copy the data in . unlock. 
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CZenVertex* pVertices ~ new CZenVertex;; 

II The hird parameter changed from BYTE·· to Vorn"" ~n DX9. 

if ( FAILED ( pVB[k]->Lock( 0, m_dwSizeofVertices, 

(VOID**) &pVertices, 0 ) ) ) 

( 

Debug("The filling of a VB in the TerrainSingleton failed . "); 
return 0; 

memcp'l( pVertices, zvStrip, m_dwSizeofVertices); 

pVB[k]- >Unlock() ; 

blsEmpt'l false ; 

return 1; 


bool TerrainSingleton::CreateElevatedVertexBuffer() 
{ 

WorldSingleton * World WorldSingleton::lnstance() ; 

if (World- >bIsEmpt'l) 
{ 

Debug("The TerrainSingleton tried to created a VB-W without 
the WorldSingleton being initialized."); 

return 0; 

l.nt nSum; 

float fMagnitude; 


II Add vertex positions to my vertex list. Also compute vertex normals. 

for ( int i ~ 0; i < 500; i++) 

{ 


for (int ~ 0; j < 500; j++) 

{ 


II tx, +Z , +y (he~ghL) 


zvTerrainWire[i] [jl.m_Position.x j*2; 

zvTerrainWire[il [jl.m_Position.z 998 - i*2; 1/ S l.t t> '1 and" 

zvTerrainWire[i] [j].m position.'l (( int )World->HeightMap[i 


* World->B'lteRowWidth + jl + RAISE_WIREFRAME) I SHORT_SIZE7 
II Vertey nornalsi 
nSum = (zvTerrainWire [i] [j I .m_Position.x * zvTerrainWire [iJ [j] .m_Position.x) + 

(zvTerrainWire [i] [j 1 .m_Position.'l * zvTerrainWire [i] [j] .m Position.'l) + 
(zvTerrainWire[i] [j].m position.z * zvTerrainWire[i] [j] .m=position.z); 
fMagnitude = sqrt(( float )nSum); 

zvTerrainWire til [j] . m_Normal. x zVTerrainWire [i] [j] . m_Position. x I fMagnitude; 
zvTerrainWire til [j] . m_Normal. 'l zVTerrainWire til [j] . m position. 'l I fMagnitude; 
zvTerrainWire til [j] . m_Normal. z zvTerrainWire[i] [j] . m::)osition.z I fMagnitude; 

1/ ~olo~. 
zvTerrainWire[i] [j].m DiffuseColor = 9 dwTerrainWireColor; 
zvTerrainWire[i] [j] .m=specularColor = 9_dwTerrainWireColor; 

II Ar~ang verti~e9 in specific orde~. 


DWORD m_dwSi zeofVertices; 

CZenVertex zvStrip[10001; /1 Should I add a satety to clear out data each loop~ 


for ( l.nt k = 0; k < 499; k++) 
{ 


II The stri~ 5 fllled wir~ he appropria p vertir.es, 

for (int m ~ 0; m < 500; m++) 

{ 

zvStrip [(m * 2) + 1] = zvTerrainWire [kl [m] ; 
zvStrip [m * 21 = zvTerrainWire [k+1] [m] ; 

http:vertir.es
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II Calculate the size of the vertex strip. 

m_dwSizeofVertices = aizeof (zvStrip); 


i I II ere te che v~rt:ex buffer 

if ( FAILED ( g-pDevice->CreateVertexBuffer( m_dwSizeofVertices, 

D3DUSAGE WRITEONLY, ZENVERTEX TYPE, D3DPOOL MANAGED, &pVBW[k], NULL) ) )
(- - 

Debug("The creation of a VB in the TerrainSingleton failed."); 
return 0; 

II Lock he buffer, copy the d4ta in, unlock . 
CZenVertex* pVertices = new CZenVertex;; 

II The ~rd parameter changed from BYTE** to VOID·' ~n DX9. 
if ( FAILED ( pVBW[k]- >Lock( 0, m_dwSizeofVertices, 
(VOID**)&pVertices, 0 ) ) ) 
( 

Debug("The filling of a VB in the TerrainSingleton failed."); 
return 0; 

memcpy( pVertices, zvStrip, m_dwSizeofVertices); 

pVBW[k]->Unlock() ; 

bIsEmpty false ; 

return 1; 


bool TerrainSingleton: : Render (bool bWire) 
{ 

if (bWire) 
( 


for (int k = 0; k < 499; k++) 

( 


,/ Pd9s~ng an FVF tu ID'rect3DDevlr:e9 :SetFVF specifies 

/ / d legac" F"" 1th stream O. 

g-pDevice->SetFVF( ZENVERTEX_TYPE ); 

g-pDevice- >SetStreamSource( 0, pVBW[k] , 0, sizeof (CZenVertex) ); 

g-pDevice ->DrawPrimitive (D3DPT_TRIANGLESTRIP, 0, 998); 


} 
else 
( 


for ( int k = 0; k < 499; k++) 

( 


II Pass1ng an FVF to IOirec 3DDevice9: SetFVF specifies 

I I a legacj FVF ·"rith stream 0 

g-pDevice->SetFVF( ZENVERTEX_TYPE ); 

g-pDevice->SetStreamSource( 0, pVB[k] , 0 , sizeof (CZenVertex) ); 

g-pDevice - >DrawPrimitive (D3DPT_TRIANGLESTRIP, 0, 998); 


return l' 

/1 Depending on where the camera is, there are 30 possible mathematical equations
II n~cessary 1n order t~ calculate the proper he1ght of the terrain at any given point. 
float TerrainSingleton: :GetHeight ( float x, float z) II Not afEec ed by SHORT SIZE. 
( 

if (x < 0 II x > 998 II z < 0 II z > 998) 1/ Out of bounds. 

( 


re urn -1.0; 

float fResult; 

float fx, fz; 

1f (x != 0) { fx x I 2. Of; } 

else { fx = 0; } 
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if (z != 0) { fz z/2.0E;} 
else { fz = 0; } 

inc xMin, xMax, zMin, zMax; 
xMin Eloor(Ex) ; 
xMax ceil(Ex); 
zMin Eloor(Ez) ; 
zMax ceil(Ez); 

float fxRem Ex - xMin; 
float EzRem Ez - zMin; 

iE ((xMin == xMax) && (zMin == zMax» 
{ II tI on "e tel(L L 


EResult = zvTerrain[499-zMin] [xMin] .m_Position.y; 

!lif DEBUG 

Debug ("Case 1"); 


ltendH 

} 

else if (xMin == xMax) 

{ II W ~re on a vertical lIne between v~rtic~ 


Lot yl = zvTerrain[499-zMin] [xMin] .m_Position.y; II x 1 arbltrary . 

int y2 = zvTerrain[499-zMax] [xMin] .m_Position.y; II x ia arbi '-'11 y. 

If (yl y2) The gr0und her 13 flat 

{ 


EResult = yl;"if DEBUG 
Debug ("Case 2"); 
lIeodif 


} 

else if (yl < y2) II Looking n rth. slope is up. 

{ 


fResult = yl + EzRem * (y2 - yl); 

lliE DEBUG 

Debug ("Case 3"); 

lIendiE 


} 
else II Looklng north . slcpe 1S o~. 
{ 

fResult = yl - fzRem * (yl - y2); 

lliE DEBUG 

Debug ("Case 4"); 

IIendif 


} 
else if (zMin == zMax) 
{ II We are on d hOlizontal l in betweel vertl~es 

inc yl = zvTerrain[499 - zMin] [xMin] .m_Position.y; II z is rbicrary. 

int y2 = zvTerrain[499-zMin] [xMax] .m_Position.y; II ~ .9 arb! rary. 

if (yl y2) II Th_ ground he -e 1 lat 

{ 


EResult = yl; 

lIif DEBUG 

Debug("Case 5"); 

lIendif 


} 

else l.f (yl < y2) II ~~k'ng ~as~ slope _5 up. 

{ 


fResult = yl + fxRem * (y2 - yl); 

lIif DEBUG 

Debug("Case 6"); 

lIendif 


} 

else II Look ng ~as . slope is own_ 

{ 


fResult = yl - fxRem * (yl - y2); 

/iif DEBUG 

Debug("Case 7"); 

/lendiE 
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else if «(fxRem + fzRem) > 0.99f) && «fxRem + fzRem) < 1.01f» 
{ 	 II We are on a diagonal lin betweer the TL and BR veItices in a square. 

int yl = zvTerrain[499-zMax] [xMin] .m_Position . y; II TL vertex. 
int y2 = zvTerrain[499-zMinj [xMax].m Position .y ; /1 BR vertex. 
if (yl y2) I I The gr':TIilld h et.e is flat. 
( 

fResult = yl; 
lIit DEBUG 
Debug("Case 8"); 

lIendif 
} 
else if (yl < y2) II Looking south-east, slop~ is up . 
{ 

fResult = yl + fxRem * (y2 - yl ) ; 1/ fx lS a good est~te 
#iE DEBUG 
Debug("Case 9" ) ; 
/tendif 

else 	 I I Looking south- east, slope is do·..m. 
{ 

fResult = yl - fxRem * (yl - y2); II fx is a good estimate. 
/fie DEBUG 
Debug("Case 10"); 

#endiE 


} 

else if ({fxRem + fzRem) > 1 . Of) ' I 13 ~ages at triangle s opes . 

{ I I Ihe camera 1S in th~ top right triangle of the current cell . 


int yl zvTerrain[499-zMax] [xMin] .m Position.y; II TL vertex 
i n y2 = zvTerrain[499-zMax] [xMax] .m=Position.y ; 1/ TR v.,r ex . 
int y3 = zvTerrain[499-zMin] [xMax].m_Position.y; /1 BR vertex 
if ({yl == y2) && (y2 == y3» ,I Cdse 1. 
( 

fResult = yl; 

hI: DEBUG 

Debug ("Case 11"); 
/lendif 


} 

else i f (yl == y2) 

( 

if (y3 < y2) ' I Ca e C; . 

{ 	 /1 Look~ng north, slopp is p . 

fResult = y3 + fzRem * (y2 - y3); 
/fit DEBUG 
Debug ("Case 12" ) ; 
/tenaif 

} 
else II Case 2 
{ II L<.loking nor'h lop_ is tiown 

fResult = y3 - fzRem * (y3 - y2); 

#if DEBUG 

Debug("Case 13" ) ; 

#endit 


} 

else If {y2 == y3 ) 

{ 

if (yl < y2) // Case 7 

( II LooK_ng east, s~ope 1S up 
fResult = yl + fxRem * (y2 - yl); 

lIif DEBUG 

Debug{"Case 14"); 

lIendif 


} 
else 1/ Case 4 
{ I LookLS ea,st. "I pe LS d0 m . 

fResult = yl - fxRem * (yl - y2 ); 
lIif DEBUG 
Debug("Case 15" ) ; 
lIendif 
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else iE (y1 == y3) 
{ 

if (y1 
{ 

< y2) / / Case 
II Looking north-east, 
fResult = y1 + «ExRem 
#if DEBUG 

3. 
l ope is up 

+ EzRem) - 1.0) * (y2 - y1); 

Debug ("Case 16"); 
lIendif 

else 
{ 

I I C' e 
/ I Luoklilg nor~n cadt 
EResult = yl - «ExRem 
#if DEBUG 
Debug ( "Case 1 7" ) ; 
jl.endif 

",lOp 1.5 dow 
+ EzRem ) - 1 . 0) * (y1 - y 2 ) ; 

else if «y1 < y2) 
{ 

EResult = 

#iE DEBUG 

&& (y2 < y3 » 

yl + (ExRem * (y2 - yl» 

1/ Ca e 8 . 

+ «1.0 - EzRem) * (y3 - y2» ; 

Debug ("Case 18") ; 
#endif 

else if «y3 < y2) 
{ 

fResult = 

#iE DEBUG 

&& (y2 < yl» 

y3 + (EzRem * (y2 - y3» 

/ / Cas'" 13 

+ «1 . 0 - fxRem) * (yl - y2» ; 

Debug("Case 19") ; 
#endif 

else 
{ 

if ( (y2 < yl) 

fResult = 
#Lf DEBUG 

&& (yl < y3» 

yl - (ExRem * (yl - y2) ) 

I I Ca;: e 10 . 

+ «1.0 - fzRem ) * (y3 - y2» ; 

Debug ("Case 
lIendlf 

20 " ) ; 

else 
{ 

it «y2 < y 3) && (y3 < yl » 

fResult = y 3 - ( fzRem * (y3 
#iE DEBUG 
Debug ( "Case 21" ) ; 
lIendif 

- y2 » 

II Case 11 

+ « 1.0 - fxRem) * (yl - y2 » ; 

else 
{ 

if «y3 < yl) && (yl < y2» 

fResult = yl + (fxRem * (yl 
#iE DEBUG 
Debug ("Case 22") ; 
#endif 

- y3) ) 

II Ca e 12 

- ( (1 . 0 - fzRem) * (y2 - y3» ; 

else 
{ 

If «yl < y3) && (y3 < y2» 

fResult = y3 + (fzRem * (y3 
#if DEBUG 
Debug ( "Case 23") ; 
lIendlf 

- y1» 

II Ca"e 9 

- «1.0 - fxRem) * (y2 - yl» ; 

else 
{ 

Debug("An error has occurred while 
terrain height . "); 

fResult = -1.0; 

calculating the _ 

} 
else 
{ 

/1 CfxPem + zRem) 1 Of 
II The c~m ra is in the bott~ left t~langle of th~ 
int y l zvTerrain[499-zMin] [xMin] .m_Position . y; 
int y2 = zvTerrain [499-zMax] [xMin] .m_Position . y; 

curren cell 
I I BL vet"tex. 
1/ TL vertex. 
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lont y3 = zvTerrain[499-zMin] [xMax] ,m_position,y; II BR vertex, 

if ( (yl == y2 ) && (y2 == y3» /I Case 1. 

{ 


fResult = yl ; 

#if DEBUG 

Debug("Case 24"); 

lIendif 


else if (yl == y2) 
{ 

if (y3 < y2) / I c- se " 
{ II Looking east, slope 18 do~~ 

fResult = y3 + (1,0 - fxRem) * (y2 - y3); 

lIit DEBUG 

Debug ("Case 25"); 

lIendif 


else 	 1/ Case 2, 
{ 	 1/ r....:,UIlg S~, slop.. 1s ut' 


fResult = y3 - (1 , 0 - fxRem) * (y3 - y2); 

IIlf DEBUG 

Debug ("Case 26"); 

lIendif 


else l.f (y2 == y3 ) 
{ 

if (yl < y2) II Case 7 
( II Lookl.ng Bouth west. slope l.S down 

fResult = yl + (fxRem + fzRem) * (y2 - yl); 

!liE DEBUG 

Debug("Case 27"); 

lIendif 


else 	 I I CaS"! -I, 

( 	 /1 Looku9 ~ourp-';"'5 S ,{Ie 5 u[. 

fResult = yl - (fxRem + EzRem) * (yl - y2); 
/hf DEBUG 
Debug ("Case 28"); 
#endl.f 

else l.f (yl == y3 ) 
{ 

if (yl < y2) 1/ ~~5e 3 
{ II Lookl.ng north, slop 19 up. 

fResult = yl + fzRem * (y2 - yl); 

hE DEBUG 

Debug("Case 29"); 

lIendif 


else 	 1/ Case 6 
{ 	 / / L,,)0lc1ug nor~t slupe.1 do III 


fResult = yl - fzRem * (yl - y2) ; 

llii DEBUG 

Debug("Case 30"); 

!lendl.f 


else H ( (yl < y2) && (y2 < y3» 	 II Case 8 
{ 

fResult = y2 + (fxRem * (y3 - yl) ) - ( (1.0 - fzRem) * (y2 - y1» ; 
lIif DEBUG 
Debug ( "Case 31") ; 
#endl.f 

else if «y3 < y2) && (y2 < yl» Ii Case 1 
{ 

fResult = y2 - (fxRem * (yl - y3) ) + ( (1.0 - fzRem) (yl - y2» ;* 
IIi! DEBUG 

Debug ("Case 32"); 


http:Lookl.ng
http:Lookl.ng
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#endif 

else i f «y2 < yl) && (yl < y3» II Case 10 
{ 

fResult = yl + (fxRem * (y3 - yl» - (fzRem * (yl - y2»; 
!lif DEBUG 
Debug("Case 33"); 
lIendif 

else ~f «y2 < y3) && (y3 < yl» II case " 
( 

fResult = y3 + «1.0 - fxRem) * (yl - y3» - (fzRem * (yl - y2»; 
!lif DEBUG 
Debug("Case 34"); 

#endif 


} 

else if «y3 < yl) && (yl < y2» I I Case 12. 

( 


fResult = yl - (fxRem * (yl - y3» + (fzRem * (y2 - yl»; 
lIif DEBUG 
Debug("Case 35"); 

#endif 


else if «yl < y3) && (y3 < y2» II Case 9 
( 

fResult = y3 - «1 . 0 - fxRem) * (y3 - yl» + (fzRem * (y2 - yl»; 
#if DEBUG 
Debug("Case 36" ); 
#endif 

} 
else 
( 

Debug("An error has occurred while calculating the _ 
terrain height . " ); 

fResult = -1.0; 

return fResult; 
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/1--- --- ---- - - --- - - --- - - -- --- ------ - ---- -- ----- - - - ---- .--- ----- -- -- ---------- 
I I File: phys1cs . h 
II 
II Desc: This file contains physics functions. 
1/
II First created on: March 25th, 2005 
II Last modif~cation: April 7th, 2005 
I I 
// Copyright (e) Jason M Black (donblas oonblas . orgl 

// 

II ReV1sion His o ry : 

II 
I I 03-25 OS: File created . Added 10 gravity for the user/camera. 
/1 O-i - 07 as; Added in gravity for ent~ties. 
I I 

bool g_bCameraHitGround = true ; 
double g_dJumpVelocity = 5.0; 
double g_dGravityFactor 8.0; 
double g_dGravity = 9.8 / g_dGravityFactor; 

CZenCamera * Camera CZenCamera: :Instance(); 
TerrainSingleton * Terrain = TerrainSingleton::Instance(}; 

void CameraJump(} 
{ 

Camera->SetVelocity(O, (float }g_dJumpVelocity, O); 

void CameraGravity(bool bHitGround} 
{ 

float x, y , z; 

if ( !bHitGround) 
{ 


Camera->GetVelocity(x, y, z}; 

float newVelocity = y - (float }g_dGravity; 

Camera- >SetVelocity(x, newVelocity , z); 


else 
{ 


Camera->GetVelocity(x, y, z} ; 

Camera- >SetVelocity(x, 0, z}; 


Camera->GetPosition(x, y, z}; 

Camera->Setposition(x, Terrain->GetHeight(x, z} + 5.0, z); 


/ I This searched for the highest 'Vertex 1.n a gloven area where Yo. y is " cent.ra l 
/1 poi nt of a squal.e ·~th the idth ~nd depth 9pec~f~ed _ ThlS ~s used 
II in order to det:E:ct ·....hen a flat. sq1.Iare "urEa"" collides ...·ith the terJ:al.n 
Eloat FindHighestTerrainVertex( float x, float y, float width, float depth} 
{ 

int i, j; 

float fGreatestHeight = Terrain->GetHeight(x, y}; 


float left, right, front, back; 

left = x - (0.5 * width); 

right = x + (0.5 * width); 

front = y - (0.5 * depth); 

back = y + (0.5 * depth); 


II ~beck covered vertlces. 

for (i = (int}ceil(left); i < (int ) floor (right) ; i++} 

{ 


for (j = (int }ceil(front); j < ( int ) floor (back) ; j++} 
{ 

if ( Terrain->GetHeight« f loat }i, ( El oat }j) > fGreatestHeight } 
( 

fGreatestHeight = Terrain->GetHeight « float ) i, ( float ) j} ; 
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II Check edges 

for ti = (int ) ceil (left) ; i " (int ) floor (right) ; i++) 

( 

if ( Terrain->GetHeight« float )i, back) > fGreatestHeight 
{ 

fGreatestHeight = Terrain->GetHeight« float )i, back); 
} 
iE ( Terrain- >GetHeight« float )i, front) > fGreatestHeight ) 
( 

fGreatestHeight = Terrain->GetHeight« float )i, front); 

for (j = (int )ceil(front); j " ( int ) floor (back) ; j++) 
{ 

if ( Terrain- >GetHeight(left, (float )j) > fGreatestHeight 
{ 

fGreatestHeight = Terrain- >GetHeight(left, ( float )j ) ; 
} 
if ( Terrain- >GetHeight(right, (float )j) > fGreatestHeight ) 
( 

fGreatestHeight = Terrain- >GetHeight(right, (float )j); 

II Check corners 

If ( Terrain->GetHeight(left, front) > fGreatestHeight ) 

( 

fGreatestHeight = Terrain- >GetHeight(left, front); 

} 

i f ( Terrain->GetHeight(left, back) > fGreatestHeight ) 

( 

fGreatestHeight = Terrain- >GetHeight(left, back); 

} 

if ( Terrain->GetHeight(right, front) > fGreatestHeight ) 

( 

fGreatestHeight = Terrain->GetHeight(right, front); 

} 

if ( Terrain->GetHeight(right, back) > fGreatestHeight ) 

( 

fGreatestHeight = Terrain->GetHeight(right, back); 

return 	fGreatestHeight; 

/1 This functions causes grav~ty to effect all luaded en iti_s. 
void EntityGravity(LocalEntity * obj) 
( 

if (obj->bOnGround) 

( II This objer.t is done tall~ng . 


return ; 


if (obj->z > 0) 
{ 	 /1 Object is at least above its ~entral '.rertl::x. 

float fTerrain, fCentral; 
fTerrain = FindHighestTerrainVertex(obj->x*2, obj->y*2, obj->width, _ 

obj->depth) ; 
fCentral = Terrain->GetHeight(obj ->x*2, obj->y*2); 

i f ( ( (fTerrain - 0.01) " (fCentral + obj - >z) ) _ 
&& ( (fTerrain + 0.01) > (fCentral + obj->z) ) ) 
( /1 rlle entity is touch~ng er1d~n. 

obj->bOnGround = ~e ; 

obj->velocity = 0; 
return ; 
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else 
{ II The enti y is still falling 

obj- >veloc i ty ( float )g dGravity ; 
if ((obj->z + obj->velocity) > fTerrain) 
{ II Keep f llingl 

Debug ( "Falling! ") ; 
obj- >z += obj - >velocity ; 

else 
{ /1 Fi ~sh fallLGg. 

Debug("Finished Fallingl"); 
obj->z = (fTerrain - fCentral); 
obj->bOnGround = true ; 
obj- >velocity = 0; 

else 
{ 	 II Objec ia defllately lesting OIl the 91.·ound. 

obj- >bOnGround = true ; 
return ; 
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