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[bookmark: _Toc8162976]Introduction
This report contains details of features added to an existing game loop alongside descriptions of other game engine patterns considered.
1. [bookmark: _Toc8162977]Implemented Features
1.1 [bookmark: _Toc8162978]Implemented engine pattern
1.1.1 [bookmark: _Toc8162979]Input/render/update pattern
A game loop has been implemented containing an input method, a render method, and an update method. The overall game loop is displayed below:
[image: ]
[bookmark: _Toc8162989]Figure 1. Implemented game loop
At the start of the loop the current time is retrieved and used to calculate the elapsedTime between iterations of the loop. The lag per frame is calculated using this value. User input is processed first as user inputs can affect forces applied to objects that are calculated in the update method. After the game objects have been updated, the scene is rendered.
1.1.2 [bookmark: _Toc8162980]Variable rate rendering
In a variable time step game loop, the amount of lag is updated based on the amount of real time that has passed between updates. This is used to measure how far behind the game time is from real time. An inner update loop is used to catch up to real time by updating game objects until the lag counter is below the msPerUpdate value. Once the game time has caught up, the scene is rendered. Using this method, the simulation of game objects remains consistent on machines with different hardware, though movement will appear smoother on faster machines [1] [2, pp. 123-133].
1.2 [bookmark: _Toc8162981]Object loader implementation
An existing object loader was modified and implemented into the prototype’s Mesh class.
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[bookmark: _Toc8162990]Figure 2. obj and bmp loader methods
The obj loader method loads the object’s vertices, texture coordinates, vertex normals and faces.
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[bookmark: _Toc8162991]Figure 3. torus.obj data 
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[bookmark: _Toc8162992]Figure 4 obj vertex loading
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[bookmark: _Toc8162993]Figure 5. obj face loading
 
The object coordinates were successfully imported for rendering as seen below.
[image: ]
[bookmark: _Toc8162994]Figure 6. Partially rendered torus
The bitmap loader successfully loaded texture coordinates, however texture mapping has not been implemented. 
[image: ]
[bookmark: _Toc8162995]Figure 7. bmp loader test
The SOIL_load_image method returns 0 if loading has failed, otherwise the image has successfully loaded. 
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//Enter the gane loop
while (1Display.isclosed())
1

//nicialise the currentTine at the start of the loop
1ozt currentTine - Getcurrentrine();

J/7ing the elspsed vine from the start of the last loop to here
Flost elapsadTine - currentrine - previousTise;

/58t the previous tine to the tise of the current Loop
previousTine - currentrine;

/1138 #rom previous gase loop iteration

1ag += elapsedrine;

Iprocess the user inputs
Display.processuserInput();

//#hile <he 1ag is greater than tise per update
while (1ag > nspervpdate)

€
//tpdate the physics using the tine per update
Display. update(nsperupdste);
//73ke the tine per updste valu From the ssaunt of lag remsining
128 -= msperupdate;
stdz:cout << 100 / elapsedrise <c std:zendl;
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71 render.

Display.render(_mesh);
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void LoadoB)(const char® fname);  //obj file loader
Void Loadawp(const char® fiame); //bitnsp file loader
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# Blender v2.79 (sub 0) OBJ File
# wi.blender.org

mellib torus.mel

o Torus

.250000 0.000000 0.000000
.216506 0.125000 0.000000
.125000 0.216506 0.000000
000000 0.250000 0.000000
.875000 0.216506 0.000000
.78349¢ 0.125000 0.000000
.750000 0.000000 0.000000
.78349¢ -0.125000 0.000000
.875000 -0.216506 0.000000
000000 -0.250000 0.000000
.125000 -0.216506 0.000000

A S A A9 ds a4
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#scant_s(fp, "%,
|

Switch (currchar)

scurrehar);

T
Case * ": /s vercex —expact and 20 resc 3 floses nexe
I S I o e (T e, (R ),
break; B

case "n’: //a normal -expect and 5o read 3 Floats next
#scané_s(fp, "XF %F %, Snoracoord[norsalcount].i, Snoracoord[noraalCount].J, Inormcoord[norazlcount] K);
norsslCounte;
break;

case "t: //a texture map coord-expect and so read 2 flosts next
#scané_s(fp, "XF XF", Saapcoord[napcount].u, Saapcoord[azpcount].v);
mapcount+;
break;

} fend swizen

=5
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case “F

/3 face read next assume format is -> £ 1/1/1 2/2/2 3/3/3

For (ine 1=
1

; 1 < 33 1+4) //for each vertex of polygon (triangle)

fscan_s(fp, X"c"); //read space char - ignors this
#scanf_s(fp, “%d", polygonlpolygoncount].v[il); //red vertex.
fscant_(fp, X"c"); //read cpace char - ignore thiz
fscanf_s(fp, “%d", Spolygonpolygoncount].t[11); //resd text coord.
fscant_(Fp, X"c"); //read cpace char - ignore thiz
#scanf_s(fp, “%d", polygonlpolygoncount].n[i]); //resd nornal.
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polygoncounts;
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unsigned chart inage = So1L_load _isage(¥iane, width, height, chamnels, o);
e
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