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Application Programming Interface is a set of reatyde classes, procedures,
functions, structures and constants provided byagi@ication (libraries, services) for use in
external software. It is used by programmers tdéemrarious applications.

DirectX is a set of API which was created for paogming on Microsoft Windows
operating system. Mostly it is used to write congpgames. DirectX Software Development
Kit is available for free downloading from Microsdiomepage. The updated versions of
DirectX are usually included with the gaming apgltion because of constant updates and
additions.

Almost all of the DirectX API parts are a set of I@ompatible objects. Component
Object Model is a technological standard from Msofh designed to create software, based
on the interactive components, where each of tham ke used simultaneously in many
programs.

General components of DirectX are:

» DirectDraw for video renderer in media applications

» DirectWrite for Fonts;

» Direct2D for 2D Graphics;

» Direct3D (D3D) for drawing 3D graphics;

o DXGI for support Direct3D 10 and up;

» DirectCompute for GPU Computing;

» DirectSound3D (DS3D) for the playback of 3D sounds;

» DirectX Media, consisting of DirectAnimation for 2ZED web animation, DirectShow
for multimedia playback, DirectX Transform for weteractivity and Direct3D Retained
Mode for higher level 3D graphics; DirectShow caméaDirectX plug-ins for audio signal
processing and DirectX Video Acceleration for aecaed video playback.

» DirectX Diagnostics (DxDiag) to diagnose and geteeraports on components related
to DirectX, such as audio, video, and input drivers

» DirectSetup for the installation of DirectX compote and the detection of the
current DirectX version.

DirectX 11 (D3D11) is a component of API, the 1isrsion of Direct3D and the
successor to Direct3D 10/10.1. Direct3D 11 provifiggtions to communicate the operating
system and applications from the video card driveestly D3D11 works on Direct3D 9-10
card-level.

The official final version was released on Octob2y 2009 as a part of Windows 7.

The first D3D11 graphics processor became the AMIBR) whose publication took
place on September 23, 2009. NVIDIA GF100 becareeritral of AMD RV870 chip based
on Fermi architecture, which also had hardware st Direct3D 11.

One of the most important DirectX 11 features issBdlation which can significantly
change the work with 3D graphics on PC. Basicdklgsellation is a method to partition
polygons into smaller parts. For example, if oneesaa square and cuts the diagonal, this
square is "tessellated" into two triangles. Teasielh does not greatly contribute realism —
nothing changes if in a computer game the squaenidered as two triangles or two thousand



triangles. Tessellation improves realism in theedasew triangles are used to describe some
new information.

The easiest and most popular way to take advarmtiigew triangles is displacement
maps. The displacement map is a texture that stweeght data. The map applied to the
surface allows you to "shift" the top surface uglown based on the height data.

Tessellation is involved to create flat and smowotbdel lines. The Valve and id
Software developers have done a great job to iateghese technologies to the existing game
characters and got promising results.

Fig.1. The process of tessellation model, id saftwa

Displacement map can be applied as an alternadiveutrent techniques of bump
mapping. Recent technologies such as a methode@tecrelief with normals, make the
illusion of bumpy surface due to more accurate stpgixels. All similar techniques work
only in certain cases and seem partly convincimy. éxample, parallax occlusion mapping
method is the most advanced one to produce bumgsough there is an illusion of self-
shadowing geometry the method can be applicabléolidt surfaces and can create an effect
only on the inside of the object. The creation @fef with the displacement map which is
supported tessellation has no such problems anddeoaccurate results from any angle.
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Fig.2. Comparison of bump’s technology.

Another close tessellation assistant is a modelomipg algorithm. It takes a rough
model and uses tessellation to create a smootllemane accurate model. These algorithms
allow avoiding many visual artifacts of modern gamfr example, the car wheels with a
polygonal appearance.




In games with large open landscapes distant obgggisar and disappear in the scene.
This results from the game engine switching betwémrels of detail, optimizing the
processing of loading geometry. Originally thereswat a simple and convenient method of
smooth variation of the detail level, since it wbuéquire keeping many versions of a model
or the scene environment. The dynamic tessellateonsolve the problem by changing the
level of detail in real time, for example, when tirst appearance of a distant building is
rendered using only ten triangles. When approachingre detailed features appear and
additional triangles are used to clarify detailslsas windows and roof. When one finally
reaches the door, thousands of triangles are wseehtler the only one door’s handle, and
each bend is carefully carved with displacementsnapus, due to the dynamic tessellation
objects do not appear and disappear in the frardegaming environment can be infinitely
detailed.

DirectX 11 is not a cross platform API (like OpenGlvhat probably is its main
weakness. But still, APl under Microsoft Windowssha huge visual and software
possibilities, which makes it not just another nficdtion of itself, but a new standard for
developers of graphics and gaming applications.



