APPENDIX G

UsING THE ONLINE API
DOCUMENTATION

The documentation of the Application Programing Interface (API) is available online. To access
it, you can Google: Java API documentation and click the link that begins with docs.oracle.com/
javase, such as the one shown below:

http://docs.oracle.com/javase/7/docs/api/

To quickly locate the documentation on a particular class, you can Google the class’s name and
then click the link to the class’s documentation. The following link was displayed after Googling Java
Math class:

http://docs.oracle.com/javase/7/docs/api/java/lang/Math.html

Clicking this link displays the information shown in Figure G.1, which is typical of the format of
the documentation for any class. As shown in the figure, the class name is at the top of the documenta-
tion. Below it is the package that is imported into a class to gain access to the API class and its methods.
This package name can be copied from the documentation and pasted into the class’s file just before its
class heading. It is preceded by the keyword import and followed by a semicolon.

Below the package name is the specification of the class’s access and inheritance details. In the
case of the Math class, this information indicates that the class’s access is public, the class is final
(which means it cannot be extended as a parent class), and its parent class is the class Object. Below
that is a general description of the class.

Below the general descriptive information is a Field Summary (Figure G.2), which is a tabulation
of the name and description of all of the data members contained in the class. This is followed by a
Method Summary, which is a tabulation of the names of each method in the class and their parameter
list followed a brief description of the method’s functionality.

To the left of each data member’s name in the Field Summary is its type, which may be preceded by
the key word static. Static data members are accessed by preceding their name with the name of the
class followed by a dot. To the left of each method’s name in the Method Summary is the method’s re-
turned type, which may be preceded by the key word static. Static methods are invoked by preceding
their name with the name of the class followed by a dot. Non-static methods are invoked by preceding
their name with the name of an instance of the class followed by a dot.

More detained documentation on a data member or a method can be displayed by clicking the name
of the data member in the Field Summary or the name of the method in the Method Summary. Figure
G.3 was displayed when the method name acos, shown at the bottom of Figure G.2, was clicked.
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javalang

Class Math «—————— Class Name

Javalang.Object

javalang Malh —— Package to be imported

public final class Math g4————— Class access and inheritance details General description
extends Object

The class Math contains methods for performing basic numeric operations such as the elementary exponential, logarithm, square root, and frigonometric functions.

Uniike some of the numeric methods of class StrictMath, allimplementations of the equivalent functions of class Math are not defined to retum the bit-for-bit same results. This relaxation permits better-performing implementations where
strict reproducibility is not required.

By default many ofthe Math methods simply callthe equivalent method in StxictMath for their Code generators are Use platform-specific native lioraries or microprocessor instructions, where available, to
provide higher-performance implementations of Math methods. Such higher-performance implementations stil must conform to the specification for Math

The quality of implementation specifications concem two properties, accuracy of the retumed resuit and monotonicity of the method. Accuracy of the floafing-point Math methods is measured in terms of jps, units in the last place. For a given
floating-point format, an ulp of a specific real number value s the distance between the two floating-point values bracketing that numerical value. When discussing the accuracy of a method as a whole rather than at a specifc arqument, the
number of ulps cited is for the worst-case error at any argument. If a method always has an error less than 0.5 uips, the method always retums the floating-point number nearest the exact result; such a method is correctly rounded. A correctly
rounded method is generally the best a floating-point approximation can be; however, it is impractical for many floating-point methods to be comectly rounded. Instead, for the Math class, a larger emor bound of 1 or 2 ulps is allowed for certain
methods. Informally, with a 1 uip error bound, when the exact resultis a representable number, the exact result should be retumed as the computed result; otherwise, either of the two floating-point values which bracket the exact result may be
refuned. For exact results large in magnitude, one of the endpoints of the bracket may be infinite. Besides accuracy at individual arguments, maintaining proper relations befween the method at different arquments is also important. Therefore,
most methods with more than 0.5 ulp errors are required to be tonic: whenever the function is non-decreasing, so is the floating-point imation, ikewise, whenever the mathematical function is non-increasing, 5o is
the floating-point approximation. Not all approximations that have 1 ulp accuracy will ically meet the ici

Figure G.1
The top portion of the online documentation of the Math class.

Field Summary

The data member's type

and static designation
/ A data member followed by its description
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static dou.ble’ E

The double value that is closer than any other to e, the base of the natural logarithms.

static double PI
The double value that is closer than any other fo pi, the ratio of the circumference of a circle o its diameter.

Method Summary

The method's returned type

and static designation A GETEES G e peemerr [
/ ethod's name and parameter lis

Modifier and Type Method and Descriptio
: / ‘}/
static double abs (double &)

Returns fhe absolute value of a double value.
static float abs (float &)

Returns fhe absolute value of a £1oat value.
static int abs (int a)

Returns the absolute value of an 1nt value.
static long abs (long a)

Returns the absolute value of a Long value.
static double acos (double a)

Returns the arc cosine of a value; the retumned angle is in the range 0.0 through pi.

Figure G.2
The partial Field Summary and Method Summary of the API Math class.
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dacos

public static double acos(double a)

Returns the arc cosine of a value; the returned angle is in the range 0.0 through pi. Special case:
« |fthe argument is NaM or its absolute value is greater than 1, then the result is MaN.

The computed result must be within 1 ulp of the exact result. Results must be semi-monotonic.
Parameters:

a - the value whose arc cosine is to be returned.

Returns:

the arc cosine of the argument.

Figure G.3
Detailed documentation of the Math class’s acos method.






