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0000 OO0 Ifprimitives are the what of an API-the primitive objects that can be displayed-then attributes
are the how.That is,the attributes govern the way that a primitive appears on the display.Attribute functions allow us
to perform operations ranging from choosing the color with which we display a line segment,to picking apattern
with which to fill the inside of a polygon,to selecting a typeface for the titles on a graph.In OpenGL,we can set
colors by passing the information from the application to the shader or by having a shader compute a color,for
example,through a lighting model that uses data specifying light sources and properties of the surfaces in our
model. Our synthetic camera must be described if we are to create an image. As we saw in Chapter I,we must
describe the camera’s position and orientation in our world and must select the equivalent of a lens. This process
will not only fix the view but also allow us to clip out objects that are too close or too far away.The viewing
functionsallow us to specify various views,although APIs differ in the degree of flexibility they provide in choosing a
view.OpenGL doesnot provide any viewing functions but relies on the use of transformations in the shaders to
provide the desired view. One of the characteristics of a good API is that it provides the user with a set of
transformation functions that allows her to carry out transformations of objects,such as rotation,translation,and
scaling.Our developments of viewing in Chapter 4 and of modeling in Chapter 8 will make heavy use of matrix
transformations.In OpenGL,we carry out transformations by forming transformations in our applications and then
applying them either in the application or in the shaders. For interactive applications, an APl must provide a set of
input functions to allow us to deal with the diverse forms of input that characterize modern graphics systems.We
need functions to deal with devices such as keyboards,mice,and data tablets.Later in this chapter,we will introduce
functions for working with different input modes and with a variety of input devices. In any real application,we also
have to worry about handling the complexities of working in a multiprocessing,multiwindow environment-usually
an environment where we are connected to a network and there are other users.The control functions enable us to
communicate with the window system,to initialize our programs,and to deal with any errors that take place during
the execution of our programs.
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