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Chapter 3. Built-in Library Reference
393
We will now explore the core functionality that is built into the standard Ruby interpreter. You will find descriptions of more than 800 built-
in methods in 42 classes and modules. Topics covered include predefined variables, predefined global constants, and built-in functions.
1206121

3.1. Predefined Variables
594908

Ruby's predefined (built-in) variables affect the behavior of the entire program, so their use in libraries isn't recommended. The values in most
predefined variables can be accessed by alternative means.
1206121

$!
The last exception object raised. The exception object can also be accessed using => in rescue clause.

$@
The stack backtrace for the last exception raised. The stack backtrace information can retrieved by
Exception#backtrace method of the last exception.

$/
The input record separator (newline by default). gets, readline, etc., take their input record separator as optional argument.

$\
The output record separator (nil by default).

$,
The output separator between the arguments to print and Array#join (nil by default). You can specify separator explicitly to
Array#join.

$;
The default separator for split (nil by default). You can specify separator explicitly for String#split.

$.
The number of the last line read from the current input file. Equivalent to ARGF.lineno.

$<
Synonym for ARGF.

$>
Synonym for $defout.

$0
The name of the current Ruby program being executed.
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$$
The process.pid of the current Ruby program being executed.

$?
The exit status of the last process terminated.

$:
Synonym for $LOAD_PATH.

$DEBUG
True if the -d or --debug command-line option is specified.

$defout
The destination output for print and printf ($stdout by default).

$F
The variable that receives the output from split when -a is specified. This variable is set if the -a command-line option is specified
along with the -p or -n option.

$FILENAME
The name of the file currently being read from ARGF. Equivalent to ARGF.filename.

$LOAD_PATH
An array holding the directories to be searched when loading files with the load and require methods.

$SAFE
The security level. See Section 2.10.

0
No checks are performed on externally supplied (tainted) data. (default)

1
Potentially dangerous operations using tainted data are forbidden.

2
Potentially dangerous operations on processes and files are forbidden.

3
All newly created objects are considered tainted.

4
Modification of global data is forbidden.

$stdin
Standard input (STDIN by default).

$stdout
Standard output (STDOUT by default).

$stderr
Standard error (STDERR by default).
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$VERBOSE
True if the -v, -w, or --verbose command-line option is specified.

$- x

The value of interpreter option -x (x=0, a, d, F, i, K, l, p, v).

The following are local variables:
1206121

$_
The last string read by gets or readline in the current scope.

$~
MatchData relating to the last match. Regex#match method returns the last match information.

The following variables hold values that change in accordance with the current value of $~ and can't receive assignment:
1206121

$ n ($1, $2, $3...)
The string matched in the nth group of the last pattern match. Equivalent to m[n], where m is a MatchData object.

$&
The string matched in the last pattern match. Equivalent to m[0], where m is a MatchData object.

$`
The string preceding the match in the last pattern match. Equivalent to m.pre_match, where m is a MatchData object.

$'
The string following the match in the last pattern match. Equivalent to m.post_match, where m is a MatchData object.

$+
The string corresponding to the last successfully matched group in the last pattern match.

3.2. Predefined Global Constants
594908

TRUE, FALSE, and NIL are backward-compatible. It's preferable to use true, false, and nil.
1206121

TRUE
Synonym for true.
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FALSE
Synonym for false.

NIL
Synonym for nil.

ARGF
An object providing access to virtual concatenation of files passed as command-line arguments or standard input if there are no
command-line arguments. A synonym for $<.

ARGV
An array containing the command-line arguments passed to the program. A synonym for $*.

DATA
An input stream for reading the lines of code following the __END__ directive. Not defined if __END__ isn't present in code.

ENV
A hash-like object containing the program's environment variables. ENV can be handled as a hash.

RUBY_PLATFORM
A string indicating the platform of the Ruby interpreter, e.g., i686-linux.

RUBY_RELEASE_DATE
A string indicating the release date of the Ruby interpreter, e.g., 2001-09-19.

RUBY_VERSION
A string indicating the version of the Ruby interpreter, e.g., 1.6.5.

STDERR
Standard error output stream. Default value of $stderr.

STDIN
Standard input stream. Default value of $stdin.

STDOUT
Standard output stream. Default value of $stdout.

TOPLEVEL_BINDING
A Binding object at Ruby's top level.

3.3. Built-in Functions
594908

Since the Kernel module is included by Object class, its methods are available everywhere in the Ruby program. They can be called
without a receiver (functional form), therefore, they are often called functions.
1206121
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abort
Terminates program. If an exception is raised (i.e., $! isn't nil), its error message is displayed.

Array( obj)
Returns obj after converting it to an array using to_ary or to_a.

at_exit {...}
Registers a block for execution when the program exits. Similar to END statement (referenced in Section 2.8), but END statement
registers the block only once.

autoload( classname, file)
Registers a class classname to be loaded from file the first time it's used. classname may be a string or a symbol.

autoload :Foo, "foolib.rb".

binding
Returns the current variable and method bindings. The Binding object that is returned may be passed to the eval method as its
second argument.

block_given?
Returns true if the method was called with a block.

callcc {| c|...}
Passes a Continuation object c to the block and executes the block. callcc can be used for global exit or loop construct.

def foo(c)
  puts "in foo"           #
  c.call                  # jump out
  puts "out foo"          # this line never be executed
end
callcc{|c| foo(c)}        # prints "in foo"

caller([ n])
Returns the current execution stack in an array of the strings in the form file:line. If n is specified, returns stack entries from nth
level on down.

catch( tag) {...}
Catches a nonlocal exit by a throw called during the execution of its block.

def throwing(n)
  throw(:exit, n+2)
end

catch(:exit) {
  puts "before throwing"
  throwing(5)
  puts "after throwing"   # this line never be executed
} # returns 7
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chomp([ rs=$/])
Returns the value of variable $_ with the ending newline removed, assigning the result back to $_. The value of the newline string can
be specified with rs.

$_ = "foo\n"
chomp                     # $_ => "foo"
$_ = "foo"
chomp                     # no chomp

chomp!([ rs=$/])
Removes newline from $_, modifying the string in place.

chop
Returns the value of $_ with its last character (one byte) removed, assigning the result back to $_.

$_ = "foo\n"
chop                     # $_ => "foo"
$_ = "foo"
chop                     # $_ => "fo"

chop!
Removes the last character from $_, modifying the string in place.

eval( str[, scope[, file, line]])
Executes str as Ruby code. The binding in which to perform the evaluation may be specified with scope. The filename and line
number of the code to be compiled may be specified using file and line.

exec( cmd[, arg...])
Replaces the current process by running the command cmd. If multiple arguments are specified, the command is executed with no shell
expansion.

exec "echo *"           # wild card expansion
exec "echo", "*"        # no wild card expansion

exit([ result=0])
Exits program, with result as the status code returned.

exit!([ result=0])
Kills the program bypassing exit handling such as ensure, etc.

fail(...)
See raise(...)

Float( obj)
Returns obj after converting it to a float. Numeric objects are converted directly; nil is converted to 0.0; strings are converted
considering 0x, 0b radix prefix. The rest are converted using obj.to_f.

Float(1)                   # => 1.0
Float(nil)                 # => 0.0
Float("1.5")               # => 1.5
Float("0xaa")              # => 170.0
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fork

fork {...}
Creates a child process. nil is returned in the child process and the child process' ID (integer) is returned in the parent process. If a
block is specified, it's run in the child process.

# traditional fork
if cpid = fork
  # parent process
else
  # child process
  exit!           # child process termination
end

# fork using a block
fork {
  # child process
  # child terminates automatically when block finish
}

format( fmt[, arg...])
See sprintf.

gets([ rs=$/])
Reads the filename specified in the command line or one line from standard input. The record separator string can be specified explicitly
with rs.

# easiest cat(1) imitation 
while gets
  print $_             # gets updates $_
end

global_variables
Returns an array of global variable names.

gsub( x, y)

gsub( x) {...}
Replaces all strings matching x in $_ with y. If a block is specified, matched strings are replaced with the result of the block. The
modified result is assigned to $_. See String#gsub in the next section.

gsub!( x, y)

gsub!( x) {...}
Performs the same substitution as gsub, except the string is changed in place.

Integer( obj)
Returns obj after converting it to an integer. Numeric objects are converted directly; nil is converted to 0; strings are converted
considering 0x, 0b radix prefix. The rest are converted using obj.to_i.

Integer(1.2)            # => 1
Integer(1.9)            # => 1
Integer(nil)            # => 0
Integer("55")           # => 55
Integer("0xaa")         # => 170

lambda {| x|...}
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proc {| x|...}

lambda

proc
Converts a block into a Proc object. If no block is specified, the block associated with the calling method is converted.

load( file[, private=false])
Loads a Ruby program from file. Unlike require, it doesn't load extension libraries. If private is true, the program is loaded
into an anonymous module, thus protecting the namespace of the calling program.

local_variables
Returns an array of local variable names.

loop {...}
Repeats a block of code.

open( path[, mode="r"])

open( path[, mode="r"]) {| f|...}
Opens a file. If a block is specified, the block is executed with the opened stream passed as an argument. The file is closed
automatically when the block exits. If path begins with a pipe |, the following string is run as a command, and the stream associated
with that process is returned.

p( obj)
Displays obj using its inspect method (often used for debugging).

print([ arg...])
Prints arg to $defout. If no arguments are specified, the value of $_ is printed.

printf( fmt[, arg...])
Formats arg according to fmt using sprintf and prints the result to $defout. For formatting specifications, see sprintf for
detail.

proc {| x|...}

proc
See lamda.

putc( c)
Prints one character to the default output ($defout).

puts([ str])
Prints string to the default output ($defout). If the string doesn't end with a newline, a newline is appended to the string.

puts "foo"             # prints: foo\n
puts "bar\n"           # prints: bar\n

raise(...)
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fail(...)
Raises an exception. Assumes RuntimeError if no exception class is specified. Calling raise without arguments in a rescue clause
re-raises the exception. Doing so outside a rescue clause raises a message-less RuntimeError. fail is an obsolete name for
raise. See "raise method" in Chapter 2.

rand([ max=0])
Generates a pseudo-random number greater than or equal to 0 and less than max. If max is either not specified or is set to 0, a random
number is returned as a floating-point number greater than or equal to 0 and less than 1. srand may be used to initialize pseudo-
random stream.

rand(10)       # => 8 (initialized by arbitrary seed)
srand(42)      # initialize pseudo random stream
rand           # => 0.7445250001
rand           # => 0.3427014787
srand(42)      # re-initialize pseudo random stream
rand           # => 0.7445250001 (repeated random value)
rand           # => 0.3427014787 (repeated random value)

readline([ rs=$/])
Equivalent to gets except it raises an EOFError exception on reading EOF.

readlines([ rs=$/])
Returns an array of strings holding either the filenames specified as command-line arguments or the contents of standard input.

require( lib)
Loads the library (including extension libraries) lib when it's first called. require will not load the same library more than once.
If no extension is specified in lib, require tries to add .rb, .so, etc., to it.

scan( re)

scan( re) {|x|...}
Equivalent to $_.scan. See String#scan in the next section.

select( reads[, writes=nil[, excepts=nil[, timeout=nil]]])
Checks for changes in the status of three types of IO objects—input, output, and exceptions—which are passed as arrays of IO objects.
nil is passed for arguments that don't need checking. A three-element array containing arrays of the IO objects for which there were
changes in status is returned. nil is returned on timeout.

set_trace_func( proc)
Sets a handler for tracing. proc may be a string or Proc object. set_trace_func is used by the debugger and profiler.

sleep([ sec])
Suspends program execution for sec seconds. If sec isn't specified, the program is suspended forever.

sleep 1
sleep 1.5    # wait for 1.5 sec.

split([ sep[, max]])
Equivalent to $_.split. See String#split in the next section.

sprintf( fmt[, arg...])
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format( fmt[, arg...])
Returns a string in which arg is formatted according to fmt. Formatting specifications are essentially the same as those for
sprintf in the C programming language. Conversion specifiers (% followed by conversion field specifier) in fmt are replaced by
formatted string of corresponding argument.

The following conversion specifiers, are supported by Ruby's format:

b
Binary integer

c
Single character

d,i
Decimal integer

e
Exponential notation (e.g., 2.44e6)

E
Exponential notation (e.g., 2.44E6)

f
Floating-point number (e.g., 2.44)

g
use %e if exponent is less than -4, %f otherwise

G
use %E if exponent is less than -4, %f otherwise

o
Octal integer

s
String, or any object converted using to_s

u
Unsigned decimal integer

x
Hexadecimal integer (e.g., 39ff)

X
Hexadecimal integer (e.g., 39FF)

Optional flags, width, and precision can be specified between % and conversion field specifiers.

sprintf("%s\n", "abc")        # => "abc\n"    (simplest form)
sprintf("d=%d", 42)           # => "d=42"     (decimal output)
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sprintf("%04x", 255)          # => "00ff"     (width 4, zero padded)
sprintf("%8s", "hello")       # => "   hell"  (space padded)
sprintf("%.2s", "hello")      # => "he"       (trimmed by precision)

srand([ seed])
Initializes an array of random numbers. If seed isn't specified, initialization is performed using the time and other system information
for the seed. Also see rand.

String( obj)
Returns obj after converting it to a string using obj.to_s.

String(1)                    # => "1"
String(Object)               # => "Object"
String("1.5")                # => "1.5"

syscall( sys[, arg...])
Calls an operating system call function specified by number sys. The numbers and meaning of sys is system-dependant.

system( cmd[, arg...])
Executes cmd as a call to the command line. If multiple arguments are specified, the command is run directly with no shell expansion.
Returns true if the return status is 0 (success).

system "echo *"             # wild card expansion
system "echo", "*"          # no wild card expansion

sub( x, y)

sub( x) {...}
Replaces the first string matching x in $_ with y. If a block is specified, matched strings are replaced with the result of the block. The
modified result is assigned to $_. See String#sub in Section 3.4.

sub!( x, y)

sub!( x) {...}
Performs the same replacement as sub, except the string is changed in place.

test( test, f1[, f2])
Performs one of the following file tests specified by the character test. In order to improve readability, you should use File class
methods (for example File::readable?) rather than this function. Here are the file tests with one argument:

?r
Is f1 readable by the effective uid of caller?

?w
Is f1 writable by the effective uid of caller?

?x
Is f1 executable by the effective uid of caller?

?o
Is f1 owned by the effective uid of caller?

?R
Is f1 readable by the real uid of caller?
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?W
Is f1 writable by the real uid of caller?

?X
Is f1 executable by the real uid of caller?

?O
Is f1 owned by the real uid of caller?

?e
Does f1 exist?

?z
Does f1 have zero length?

?s
File size of f1(nil if 0)

?f
Is f1 a regular file?

?d
Is f1 a directory?

?l
Is f1 a symbolic link?

?p
Is f1 a named pipe (FIFO)?

?S
Is f1 a socket?

?b
Is f1 a block device?

?c
Is f1 a character device?

?u
Does f1 have the setuid bit set?

?g
Does f1 have the setgid bit set?

?k
Does f1 have the sticky bit set?

?M
Last modification time for f1.

?A
Last access time for f1.

?C
Last inode change time for f1.

File tests with two arguments are as follows:
?=

Are modification times of f1 and f2 equal?

?>
Is the modification time of f1 more recent than f2 ?
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?<
Is the modification time of f1 older than f2 ?

?-
Is f1 a hard link to f2 ?

throw( tag[, value=nil])
Jumps to the catch function waiting with the symbol or string tag. value is the return value to be used by catch.

trace_var( var, cmd)

trace_var( var) {...}
Sets tracing for a global variable. The variable name is specified as a symbol. cmd may be a string or Proc object.

trace_var(:$foo) {|v|
  printf "$foo changed to %s\n", v
}
$foo = 55              # prints: $foo changed to 55

trap( sig, cmd)

trap( sig) {...}
Sets a signal handler. sig may be a string (like SIGUSR1) or an integer. SIG may be omitted from signal name. Signal handler for
EXIT signal or signal number 0 is invoked just before process termination.

cmd may be a string or Proc object. If cmd is IGNORE or SIG_IGN, the signal will be ignored. If cmd is DEFAULT or SIG_DFL,
the default signal handler defined by the operating system will be invoked.

trap("USR1") {
  puts "receives SIGUSR1"
}
# prints message if SIGUSR1 is delivered to the process.

untrace_var( var[, cmd])
Removes tracing for a global variable. If cmd is specified, only that command is removed.

3.4. Built-in Library
594908

Ruby's built-in library provides you with a rich set of classes that form the foundation for your Ruby programs. There are classes for
manipulating text (String), operating system services and abstractions (IO, File, Process, etc.), numbers (Integer, Fixnum, etc.),
and so on.
1206121

Using these basic building blocks, you can build powerful Ruby programs. But wait, in the next chapter, I lay out the Standard Library, which
extends Ruby's flexibility.
1206121
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3.4.1. Objects
611213

Ruby couldn't lay claim to being an "object-oriented scripting language" without providing fundamental tools for OOP. This basic support is
provided through the Object class.
1206121

Object Superclass of all classes

Object is the parent class of all other classes. When a method is defined at the top level, it becomes a private method of this class, making
it executable by all classes as if it were a function in other languages.
1206121

Included Modules

Kernel
1206121

Private Instance Methods

initialize
Initializes an object. Any block and arguments associated with the new method are passed directly to initialize. It's assumed that
this method will be redefined by subclasses for object initialization.

Kernel Module containing built-in functions

Kernel is the module in which Ruby's built-in functions are defined as module functions. Since it's included in Object, Kernel is indirectly
included in all classes.
1206121

Private Instance Methods

Function-like methods are private methods of Kernel. Although the following methods fall into the same category, they are more similar to
standard private instance methods than function-like methods.
1206121

remove_instance_variable( name)
Removes instance variable specified by name.
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Instance Methods

o == other
Determines if the values are equal.

o === other
Comparison operator used by case statement (compares equality or confirms class membership).

o =~ other
Checks for pattern matches. The definition in Kernel calls ===.

o.class

o.type
Returns the class of the object o.

o.clone
Creates a copy of the object o (in as far as possible, including singleton methods).

o.display([ out=$defout])
Prints the object. The output is specified in the argument.

o.dup
Creates a copy of the object (copying the content).

o.eql?( obj)
Performs a hash comparison. In order for eql? to return true, the hash value of both objects must have equal hash values.

o.equal?( obj)
Returns true if the two objects are the same.

o.extend( mod)
Adds module features (instance methods, etc.) of mod to the object o.

o.freeze
Freezes the object o, preventing further modification.

o.frozen?
Returns true if the object is frozen.

o.hash
Creates a hash value for the object o. Used together with eql? when the object is used as the key of a hash.

o.id
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o. __id __

Returns the unique identifier value (integer) of the object o.

o.inspect
Returns the human readable string representation of the object o.

o.instance_eval( str)

o.instance_eval { ...}
Evaluates the string or block in the context of the object. Features of the object, such as its instance variables, can be accessed directly.

o.instance_of?( c)
Returns true if o is an instance of the class c.

o.instance_variables
Returns an array of the object's instance variable names.

o.kind_of?( mod)

o.is_a?( mod)
Returns true if the object is an instance of mod, one of its descendants, or includes mod.

o.method( name)
Returns a Method object corresponding to name. An exception is raised if the corresponding method doesn't exist.

plus = 1.method(:+)
plus.call(2)     # => 3 (1+2)

o.methods

o.public_methods
Returns an array of the object's public method names.

o.nil?
Returns true if o is nil.

o.private_methods
Returns an array of the object's private method names.

o.protected_methods
Returns an array of the object's protected method names.

o.public_methods
See o.methods.

o.respond_to?( name)
Returns true if method named name exists in the object o.

o.send( name[, arg...])
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o. __send __( name[, arg...])
Calls the method named name in the object.

o.singleton_methods
Returns an array of the object's singleton method names.

o.taint
Marks the object as tainted (unsafe).

o.tainted?
Returns true if the object o is tainted.

o.to_a
Returns an array representation of the object o. For objects that can't be naturally converted into an array, an array containing that o
as the sole element is returned.

o.to_s
Returns a string representation of the object.

o.type
See o.class.

o.untaint
Removes the taint from the object.

3.4.2. Strings and Regular Expressions
611213

Death, taxes, and ... processing text. Yes, these are virtually inescapable in a programmer's life. In Ruby, I share your pain. Using the
String, Regexp, and MatchData classes, Ruby provides sharp tools to slice, dice, and manipulate text to your heart's content.
1206121

String Character String class

String is one of Ruby's basic datatypes, which contain arbitrary sequences of bytes. String can contain \0.
1206121

Included Module

Enumerable, Comparable
1206121
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Class Method

String::new( str)
Creates a string.

Instance Methods

Methods of the String class ending in ! modify their receiver and return a string if modification took place, otherwise nil. Methods without
a ! return a modified copy of the string.
1206121

~ s

Attempts to match pattern s against the $_ variable. This method is obsolete.

s % arg

An abbreviated form of sprintf(s, arg...). Multiple elements are specified using an array.

s * n

Returns a string consisting of s copied end to end n times.

s + str

Returns a string with str concatenated to s.

s << str

Concatenates str to s.

s =~ x

Performs a regular expression match. If x is a string, it's turned into a Regexp object.

s[ n]
Returns the code of the character at position n. If n is negative, it's counted as an offset from the end of the string.

s[ n.. m]

s[ n, len]
Returns a partial string.

"bar"[1..2]   # => "ar"
"bar"[1..-1]  # => "ar"
"bar"[-2..2]  # => "ar"
"bar"[-2..-1] # => "ar"
"bar"[1,2]    # => "ar"
"bar"[-1, 1]  # => "r"

s[ n]= value

Replaces the n th element in the string with value. value may be a character code or string.

s[ n.. m]= str
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s[ n, len]= str

Replaces a part of the string with str.

s.capitalize

s.capitalize!
Returns a copy of s with the first character converted to uppercase and the remainder to lowercase.

"fooBar".capitalize            # => "Foobar"

s.center( w)
Returns a string of length w with s centered in the middle. s is padded with spaces if it has a length of less than w.

"foo".center(10)               # => "   foo    "
"foo".center(2)                # => "foo"

s.chomp([ rs=$/])

s.chomp!([ rs=$/])
Deletes the record separator from the end of the string. The record separator string can be specified with rs.

"foo\n".chomp                   # => "foo"
"foo".chomp                     # => "foo" (no chomp)
a = "foo\n"
a.chomp!                        # => "foo"
a                               # => "foo" (original changed)
a = "foo"
a.chomp!                        # => nil (no chomp)

s.chop

s.chop!
Deletes the last character (byte) from the string.

"foo\n".chop                     # => "foo"
"foo".chop                       # => "fo" (last byte chopped off)

s.concat( str)
Concatenates str to the string.

s.count( str...)
Returns the number of occurrences of the characters included in str (intersection of str if multiple str given) in s. str is negated
if str starts with ^. The sequence c1-c2 means all characters between c1 and c2.

"123456789".count("2378")         # => 4
"123456789".count("2-8", "^4-6")  # => 4

s.crypt( salt)
Encrypts the string s using a one way hash function. salt is a two-character string for seed. See crypt(3).

s.delete( str...)
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s.delete!( str...)
Deletes the characters included in str (intersection of str if multiple str given) from s. Uses the same rules for building the set of
characters as s.count.

"123456789".delete("2378")           # =>"14569"
"123456789".delete("2-8", "^4-6")    # =>"14569"

s.downcase

s.downcase!
Replaces all uppercase characters in the string with lowercase characters.

s.dump
Returns version of string with all nonprinting and special characters converted to backslash notation.

s.each([ rs=$/]) {|line| ...}

s.each_line([ rs=$/]) {|line| ...}
Invokes the block for each line in s. The record separator string can be specified with rs.

s.each_byte {| byte| ...}
Invokes the block for each byte in s.

s.empty?
Returns true if s has a length of 0.

s.gsub( x, y)

s.gsub( x) { ...}

s.gsub!( x, y)

s.gsub!( x) { ...}
Replaces all strings matching x in the string with y. If a block is specified, matched strings are replaced with the result of the block.

"hello world".gsub(/[aeiou]/, ".")         # => "h.ll. w.rld"
"hello world".gsub(/[aeiou]/){|x|x.upcase} # => "hEllO wOrld"

s.hex
Treats s as a string of hexadecimal digits and returns its integer value.

s.include?( x[, pos=0])
Returns true if str is present in s. x may be an integer representing the character code, a string, or a regular expression. If pos is
given, the search is started at offset pos.

s.index( x[, pos=0])
Returns the index of x in string s, or nil if x isn't present. x may be an integer representing the character code, a string, or a pattern.
If pos is given, the search is started at offset pos.
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s.intern
Returns the symbol corresponding to s.

s.length
See s.size.

s.ljust( w)
Returns a string of length w with s left-justified. s is padded with spaces if it has a length of less than w.

s.next

s.next!

s.succ

s.succ!
Retrieves the next logical successor of the string s.

"aa".succ               # => "ab"
"99".succ               # => "100"
"a9".succ               # => "b0"
"Az".succ               # => "Ba"
"zz".succ               # => "aaa"

s.oct
Treats s as a string of octal digits and returns its integer value. If s begins with 0x, it's treated as a hexidecimal string; if s begins with
0b, it's treated as a binary string.

s.replace( str)
Replaces contents of s with that of str.

s = "abc"
s.replace("foobar")      # => "foobar"
s                        # => "foobar" (contents replaced)

s.reverse

s.reverse!
Reverses the characters in the string s.

s.rindex( x[, pos])
Returns the index of last occurrence of x in s as calculated from the end of the string, or nil if x isn't present. x may be an integer
representing the character code, a string, or a pattern. If pos is given, the search is ended at offset pos.

s.rjust( w)
Returns a string of length w with s right-justified. s is padded with spaces if it has a length of less than w.

"foo".rjust(10)           # => "       foo"
"foo".rjust(2)            # => "foo"

s.scan( re)
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s.scan( re) {|x| ...}
Attempts to match the regular expression re, iterating through the string s. scan returns an array containing either arrays, which hold
the matched results from groups, or strings, which represent the matched results if there were no groups in the expression. If a block
is specified, it executes, iterating through each element in the array that would have been returned had scan been called without a
block.

"foobarbaz".scan(/(ba)(.)/)  # => [["ba", "r"], ["ba", "z"]]
"foobarbaz".scan(/(ba)(.)/) {|s| p s}
# prints:
#   ["ba", "r"]
#   ["ba", "z"]

s.size

s.length
Returns the length of the string.

s.slice( n)

s.slice( n.. m)

s.slice( n, len)
Returns a partial string.

s.slice!( n)

s.slice!( n.. m)

s.slice!( n, len)
Deletes the partial string specified and returns it.

a = "0123456789"
p a.slice!(1,2)         # "12"
p a                     # "03456789"

s.split([ sep[, max]])
Splits the contents of the string using sep as the delimiter and returns the resulting substrings as an array. If sep isn't specified,
whitespace (or the value of $; if it isn't nil) is used as the delimiter. If max is specified, the string is split into a maximum of max
elements.

"a b c".split            # => ["a","b","c"]
"a:b:c".split(/:/)       # => ["a","b","c"]
"a:b:c:::".split(/:/,4)  # => ["a","b","c","",":"]
"a:b:c::".split(/:/,-1)  # => ["a","b","c","",""]
"abc".split(//)          # => ["a","b","c"]

s.squeeze([ str...])
s.squeeze!([ str...])

Reduces all running sequences of the same character included in str (intersection of str if multiple str given) to a single character.
If str isn't specified, running sequences of all characters are reduced to a single character.

"112233445".squeeze        # =>"12345"
"112233445".squeeze("1-3") # =>"123445"
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s.strip
s.strip!

Deletes leading and trailing whitespace.

s.sub( x, y)
s.sub( x) { ...}
s.sub!( x, y)
s.sub!( x) { ...}

Replaces the first string matching x with y. If a block is specified, matched strings are replaced with the result of the block.

s.succ
See s.next.

s.succ!
See s.next.

s.sum([ n=16])
Returns an n-bit checksum of the string s.

s.swapcase
s.swapcase!

Converts uppercase characters to lowercase and vice-versa.

s.to_f
Converts the string into a floating point number. Returns 0.0 for uninterpretive string. For more strict conversion, use Float( ).

"1.5".to_f                      # => 1.5
"a".to_f                        # => 0.0
Float("a")                      # error!

s.to_i
Converts the string into an integer. Returns 0 for uninterpretive string. For more strict conversion, use Integer( ).

"1".to_i                       # => 1
"a".to_i                       # => 0
Integer("a")                   # error!

s.to_str
Returns s itself. Every object that has to_str method is treated as if it's a string.

s.tr( str, r)

s.tr!( str, r)
Replaces the characters in str with the corresponding characters in r.

s.tr_s

s.tr_s!
After replacing characters as in tr, replaces running sequences of the same character in sections that were modified with a single
character.
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"foo".tr_s("o", "f")             # => "ff"
"foo".tr("o", "f").squeeze("f")  # => "f"

s.succ
See s.next.

s.succ!
See s.next.

s.unpack( template)
Unpacks s into arrays, decoding the string by performing the opposite of Array#pack(template). template can consist of a
combination of the following directives:

a
ASCII string

A
ASCII string (deletes trailing spaces and null characters)

b
Bit string (ascending bit order)

B
Bit string (descending bit order)

c
Char

C
Unsigned char

d
Double (native format)

e
Little endian float (native format)

E
Little endian double (native format)

f
Float (native format)

g
Big endian float (native format)

G
Big endian double (native format)

h
Hex string (low nibble first)

H
Hex string (high nibble first)

i
Integer

I
Unsigned integer
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l
Long

L
Unsigned long

m
Base64 encoded string

M
Quoted printable string

n
Big-endian short (network byte order)

N
Big-endian long (network byte order)

p
Pointer to a null-terminated string

P
Pointer to a structure (fixed-length string)

s
Short

S
Unsigned short

u
UU-encoded string

U
UTF-8 string

v
Little-endian short (VAX byte order)

V
Little-endian long (VAX byte order)

w
BER-compressed integer

x
Null byte

X
Backs up one byte

Z
ASCII string (deletes trailing null characters.)

@
Moves to absolute position

Each directive may be followed by a decimal number, indicating the number of elements to convert, or an asterisk, indicating
that all remaining elements should be converted. Directives may be separated with a space. Directives sSiIlL followed by
_ use the native size for that type on the current platform.

"\001\002\003\004".unpack("CCCC")    # => [1, 2, 3, 4]
"\001\002\003\004".unpack("V")       # => [67305985]
"\001\002\003\004".unpack("N")       # => [16909060]
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s.upcase

s.upcase!
Replaces all lowercase characters in the string with uppercase characters.

s.upto( max) {| x| ...}
Returns x and continues to iterate to the next logical successor up to max. The method s.next is used to generate each successor.

"a".upto("ba") {|x|
  print x

}# prints a, b, c, ... z,aa, ... az, ba

Regexp Regular expression class

Regex is object representation of regular expression. Regular expression is a mini-language to describe patterns of strings. For its syntax, see
"Regular-expression patterns," which is under Section 2.4.6 in Chapter 2.
1206121

Class Methods

Regexp::new( str[, option[, code]])

Regexp::compile( str[, option[, code]])
Creates a Regexp object. option may be a logical OR of Regexp::IGNORECASE, Regexp::EXTENDED, and
Regexp::MULTILINE. code may be a string specifying a multibyte character set code.

Regexp::escape( str)

Regexp::quote( str)
Returns a copy of str with all regular expression meta characters escaped.

Instance Methods

~ r

Performs a regular expression match against $_. Equivalent to r =~ $_. This method is obsolete.
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r === str

Synonym for r =~ str used in case statements.

r =~ str

Performs a regular expression match, returning the offset of the start of the match, or nil if the match failed.

r.casefold?
Returns true if the Regexp object is case-insensitive.

r.match( str)
Performs a regular expression match, returning the resulting match information as a MatchData object, or nil if the match failed.

if m = /fo*b.r+/.match(str)
  puts m[0]          # print matched string
end

r.source
Returns the original regular expression pattern string.

MatchData Class for holding regular expression pattern match data

MatchData objects can be retrieved from the variable $~ or as return values from Regexp.match.
1206121

Example

if m = pat.match(str)   # MatchData object on success
  print "matched: ", m[0], "\n"
  print "pre: ", m.pre_match, "\n"
  print "post: ", m.post_match, "\n"
end

Instance Methods

m[ n]
Returns the match corresponding to the nth group of the regular expression. If n is 0, the entire matched string is returned.

m.begin( n)
Returns the offset of the start of the match corresponding to the nth group of the regular expression. If n is 0, the offset of the start of
the entire matched string is returned.

m.end( n)
Returns the offset of the end of the match corresponding to the nth group of the regular expression. If n is 0, the offset of the end of
the entire matched string is returned.
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m.length
See m.size

m.offset( n)
Returns a two-element array containing the beginning and ending offsets of the string corresponding to the nth group of the regular
expression.

m.post_match
Returns the part of the original string following the matched string.

m.pre_match
Returns the part of the original string preceding the matched string.

m.size

m.length
Returns the number of groups in the regular expression +1.

m.string
Returns the original string used for the match.

m.to_a
Returns an array of the matches (i.e.,[$&, $1, $2...]).

3.4.3. Arrays and Hashes
611213

One of the cornerstones of scripting languages is simple, flexible and powerful mechanisms for manipulating program data. In Ruby, the
Array and Hash classes provide intuitive and rich capabilities for doing just that.
1206121

Array Array class

Array is a class for an ordered collection of objects, indexed by integer. Any kind of object may be stored in an Array. Arrays grow as
you add elements.
1206121

Included Module

Enumerable
1206121
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Class Methods

Array[ x...]
Creates an array.

Array::new([ size=0[, fill=nil]])
Creates an array. Its size and initial values may also be specified.

Array::new(4, "foo")      # => ["foo","foo","foo","foo"]

Instance Methods

Methods of the Array class ending in ! modify their receiver and return an array if modification took place, otherwise nil. Methods without
a ! return a modified copy of the array.
1206121

arr & array

Returns an array of elements common to both arrays.

[1,3,5]|[1,2,3]           # => [1,3]
[1,3,5]|[2,4,6]           # => [1,2,3,4,5,6]

arr| array

Returns an array combining elements from both arrays.

[1,3,5]|[2,4,6]           # => [1,2,3,4,5,6]

arr * n

If n is an integer, returns a copy of array with n copies of arr concatenated to it. If n is a string, the equivalent of arr.join(n) is
performed.

[5] * 3                   # => [5, 5, 5].
["foo", "bar"] * "-"      # => "foo-bar"

arr + array

Returns a copy of arr with array concatenated to its end.

arr - array

Returns a new array that is a copy of arr, removing any items in array.

[1, 2, 3, 4] - [2, 3]     # => [1, 4]

arr << item
Appends item to arr.

arr[ n]
References the nth element of arr. If n is negative, it's interpreted as an offset from the end of arr.
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arr[ n.. m]

arr[ n, len]
Returns a partial string.

arr[ n]= item

arr[r.. m]= array

arr[r, len]= array

Assigns item or arr to the specified elements.

arr = [0, 1, 2, 3, 4, 5]
arr[0..2] = ["a", "b"]     # arr => ["a", "b", 3, 4, 5]
arr[1, 0] = ["c"]          # arr => ["a", "c", "b", 3, 4, 5]

arr.assoc( key)
Searches through an array of arrays, returning the first array with an initial element matching key.

a = [[1,2],[2,4],[3,6]]
a.assoc(2)                  # => [2, 4]

arr.at( n)
Returns the nth element of arr.

arr.clear
Removes all elements from arr.

arr.collect {| x| ...}

arr.collect! {| x| ...}

arr.map {| x| ...}

arr.map! {| x| ...}
Invokes the block on each element returning an array holding the results.

[1,2,3].collect{|x|x*2}    # => [2,4,6].

arr.compact

arr.compact!
Removes all nil elements from arr.

arr.concat( array)
Appends the elements of array to arr.

arr.delete( item)

arr.delete( item) {| item| ...}
Deletes all elements matching item using ==. With a block, it returns the result of the block if no elements were deleted.
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arr.delete_at( n)
Deletes the nth element of arr.

arr.delete_if {| x| ...}
Deletes elements where the value of block is true.

arr.each {| x| ...}
Invokes the block on each element of arr.

arr.each_index {| i| ...}
Invokes the block on each element, passing the index, which is an integer ranging from 0 to arr.length - 1.

arr.empty?
Returns true if the array length is 0.

arr.fill( value[, beg[, len]])

arr.fill( value, n.. m)
Sets the specified element (or range of elements) in arr to value.

arr.first
Returns the first element of arr. Equivalent to arr[0].

arr.flatten

arr.flatten!
Returns a flattened, one-dimensional array by moving all elements and subelements of arr into the new array.

[1, [2, 3, [4], 5]].flatten   #=> [1, 2, 3, 4, 5]

arr.include?( item)

arr.member?( item)
Returns true if arr contains item as an element.

arr.index( item)
Returns the index number of the first item in arr equal to item (with 0 being the first index number), or nil if item isn't present.

arr.indexes([ index...])

arr.indices([ index...])
Returns an array of elements from the specified indexes.

arr.join([ s=$,])
Returns a string by joining together all elements in arr, separating each substring with s.

["foo", "bar].join          # => "foobar"
["hello", "world].join(" ") # => "hello world"
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arr.last
Returns the last element of arr. Equivalent to arr[-1].

arr.length
See arr.size

arr.map {| x| ...}
See arr.collect {|x|...}

arr.map! {| x| ...}
See arr.collect {|x|...}

arr.member?( item)
See arr.include?(item)

arr.nitems
Returns the number of elements with non-nil values.

arr.pack( template)
Packs the elements of an array into a string according to the directives in template. template may consist of a combination of
these directives:

a
ASCII string (null padded)

A
ASCII string (space padded)

b
Bit string (ascending bit order)

B
Bit string (descending bit order)

c
Char

C
Unsigned char

d
Double (native format)

e
Little endian float (native format)

E
Little endian double (native format)

f
Float (native format)

g
Big endian float (native format)

G
Big endian double (native format)
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h
Hex string (low nibble first)

H
Hex string (high nibble first)

i
Integer

I
Unsigned integer

l
Long

L
Unsigned long

m
Base64-encoded string

M
Quoted printable string

n
Big-endian short (network byte order)

N
Big-endian long (network byte order)

p
Pointer to a null-terminated string

P
Pointer to a structure (fixed-length string)

s
Short

S
Unsigned short

u
UU-encoded string

U
UTF-8 string

v
Little-endian short (VAX byte order)

V
Little-endian long (VAX byte order)

w
BER-compressed integer

x
Null byte

X
Backs up one byte

Z
ASCII string (space padded)
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@
Moves to absolute position

Each directive may be followed by either a decimal number, indicating the number of elements to convert, or an asterisk,
indicating that all remaining elements should be converted. Directives may be separated with a space. Directives sSiIlL
followed by _ use the native size for that type on the current platform.

[1, 2, 3, 4].pack("CCCC")     # => "\001\002\003\004"
[1234].pack("V")              # => "\322\004\000\000"
[1234].pack("N")              # => "\000\000\004\322"

arr.pop
Removes the last element from arr and returns it.

arr.push( obj...)
Appends obj to arr.

arr.rassoc( value)
Searches through an array of arrays, returning the first array with a second element matching value.

[[1,2],[2,4],[3,6]].rassoc(2) # => [1, 2]

arr.reject {| x| ...}

arr.reject! {| x| ...}
Deletes elements where the value of block is true.

arr.replace( array)
Replaces the contents of arr with that of array.

arr.reverse

arr.reverse!
Puts the elements of the array in reverse order.

arr.reverse_each {| x| ...}
Invokes the block on each element of arr in reverse order.

arr.rindex( item)
Returns the index of the last object in arr equal to item.

a = [1, 2, 3, 1, 3, 4]
a.rindex(3)                  #=> 4
a.rindex(9)                  #=> nil

arr.shift
Removes the first element from arr and returns it.

a = [1, 2, 3, 1, 3, 4]
a.shift                      #=> 1
a                            #=> [2, 3, 1, 3, 4]
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arr.size

arr.length
Returns the number of elements in arr.

arr.slice( n)

arr.slice( n.. m)

arr.slice( n, len)
Deletes the partial string specified and returns it.

a = "0123456789"
a.slice!(1,2)    # => "12"
a                # => "03456789"

arr.slice!( n)

arr.slice!( n.. m)

arr.slice!( n, len)
Deletes the partial string specified and returns it.

a = [0,1,2,3,4]
a.slice!(4)       # => 4
a                 # => [0,1,2,3]
a.slice!(1..2)    # => [1,2]
a                 # => [0,3]

arr.sort

arr.sort!
Sorts the array.

arr.sort {| a, b| ...}

arr.sort! {| a, b| ...}
Arrays can be sorted by specifying the conditions for the comparison using a block. The block must compare a and b, returning 0 when
a == b, a negative number when a < b, and a positive number when a > b.

arr.uniq

arr.uniq!
Deletes duplicate elements from arr.

arr.unshift( item)
Prepends item to arr.

a = [1,2,3]
a.unshift(0)      #=> [0,1,2,3] 
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Hash Hash class

Hash is a class for collection of key-value pairs, or in other words, a collection indexed by arbitrary type of objects, which define proper
hash and eql? methods.
1206121

Included Module

Enumerable
1206121

Class Methods

Hash[key, value ...]
Creates a Hash.

Hash[1,2,2,4]  # => {1=>2, 2=>4} 

Hash::new([default=nil])
Creates a Hash. A default value may also be specified.

h = Hash::new(15)   # => {}
h[44]               # => 15 (no key; default returned)

Instance Methods

Methods of the Hash class ending in a pipe ! modify their receiver and return a hash if modification took place, otherwise nil. Methods
without a ! return a modified copy of the hash.
1206121

h[ key]
Returns the value associated with key.

h[ key]= value

Associates value with key.

h.clear
Deletes all key-value pairs from h.

h = {1=>2, 2=>4}
h.clear
h                  # => {}
h = {1=>2, 2=>4}
h.delete_if{|k,v| k % 2 == 0}
h         # => {1=>2}
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h.default
Returns the default value for a key that doesn't exist. Note that the default value isn't copied, so that modifying the default object may
affect all default values thereafter.

h.default= value

Sets the default value.

h.delete( key)
Deletes a key-value pair with a key equal to key.

h.delete_if {| key, value| ...}
Deletes key-value pairs where the evaluated result of block is true.

h.each {| key, value| ...}

h.each_pair {| key, value| ...}
Executes the block once for each key-value pair. Pairs are in unspecified order.

h.each_key {| key| ...}
Executes the block once for each key. Keys are in unspecified order.

h.each_value {| value| ...}
Executes the block once for each value. Values are in unspecified order.

h.empty?
Returns true if the hash is empty.

h.fetch( key[, ifnone=nil])

h.fetch( key) {| key| ...}
Returns the value associated with key. If key isn't present in h, the value of the block is returned. If no block is specified, ifnone
is returned.

h.has_value?( value)
See h.value?(value)

h.index( value)
Returns the key for value, or nil if it isn't present.

h = {1=>2, 2=>4}
h.index(4)       # => 2
h.index(6)       # => nil

h.indexes([ key...])

h.indices([ key...])
Returns an array of values associated with the specified keys.

h.invert
Returns a hash containing h's values as keys and h's keys as values. If more than one keys have same value, arbitrary key is chosen.

Chapter 3. Built-in Library Reference Page 37 Return to Table of Contents

Chapter 3. Built-in Library Reference
Ruby in a Nutshell By Yukihiro Matsumoto
ISBN: 0-59600-214-9 Publisher: O'Reilly Print Publication Date: 11/1/2001
No part of any chapter or book may be reproduced or transmitted in any form by any means without the prior written permission for reprints and excerpts from the publisher of the
book or chapter. Redistribution or other use that violates the fair use privilege under U.S. copyright laws (see 17 USC107) or that otherwise violates these Terms of Service is
strictly prohibited. Violators will be prosecuted to the full extent of U.S. Federal and Massachusetts laws.

Prepared for Ronald Fischer, Safari ID: mn-pg-p-e-b-consultant-3.com@siemens.com, User number: 611213
Copyright 2006, Safari Books Online, LLC.



h = {"y" => 365, "m" => 31, "d" => 24, "h" => 60}
p h.invert   # => {60=>"h", 365=>"y", 31=>"m", 24=>"d"}

h.key?( key)

h.has_key?( key)

h.include?( key)

h.member?( key)
Returns true if key is present in h.

h.keys
Returns an array of all keys.

h.rehash
Rebuilds the hash. If a hash isn't rebuilt after one of its key hash values is changed, that key will no longer be accessible.

a = [1,2]       # array as key
h = {a=>3}
h[a]            # => 3
a[0] = 2        # modify key
h[a]            # => nil (cannot find)
h.rehash
h[a]            # => 3

h.reject {| key, value| ...}

h.reject! {| key, value| ...}
Deletes key-value pairs where the value of block is true.

h.replace( hash)
Replaces the contents of h with that of hash.

h.shift
Removes a key-value pair from h and returns it.

h.size

h.length
Returns the number of key-value pairs in h.

h.sort

h.sort {| a, b| ...}
Produces an array using h.to_a and returns it sorted.

h.store( key, value)
Synonym for h[key]=value.
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h.to_a
Returns an array containing the array equivalent (key, value) of h.

h = {"y" => 365, "m" => 31, "d" => 24}
h.to_a        # => [["m", 31], ["d", 24], ["y", 365]]

h.to_hash
Returns h itself. Every object that has a to_hash method is treated as if it's a hash by h.replace and h.update.

h.update( hash)
Updates h with the contents of the specified hash. If duplicate keys exist, the associated value of hash takes precedence and overwrites
that of h.

h1 = { "a" => 100, "b" => 200 }
h2 = { "b" => 300, "c" => 400 }
h1.update(h2)   #=> {"a"=>100, "b"=>300, "c"=>300}

h.value?( value)

h.has_value?( value)
Returns true if value is present in h.

h.values
Returns an array of all values.

h = {"y" => 365, "m" => 31, "d" => 24}

p h.values        # => [31, 24, 365]

Enumerable Enumerable mix-in module

The Enumerable module assumes that the including class has an each method. You can add the following methods to a class that provides
each, by just including this module.
1206121

Instance Methods

e.collect {| x| ...}

e.map {| x| ...}
Returns an array containing the results of running the block on each item in e.
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e.detect {| x| ...}
See e.find {|x|...}

e.each_with_index {| x, i| ...}
Executes the block once for each item in e, passing both the item and its index to the block.

["foo","bar","baz"].each_with_index {|x,i|
  printf "%d: %s\n", i, x
}
# prints:
#  0: foo
#  1: bar
#  2: baz.

e.entries

e.to_a
Returns an array containing the items passed to it by e.each.

e.find {| x| ...}

e.detect {| x| ...}
Returns the first item for which the block returns true.

["foo","bar","baz"].detect {|s| /^b/ =~ s} # => "bar"

e.find_all {| x| ...}

e.select {| x| ...}
Returns an array of all items for which the block returns true.

["foo","bar","baz"].select {|s| /^b/ =~ s} # => ["bar","baz"]

e.grep( re)

e.grep( re) {| x| ...}
Returns an array containing all items matching re. Uses ===. If a block is specified, it's run on each matching item, with the results
returned as an array.

["foo","bar","baz"].grep(/^b/)  # => ["bar","baz"]
[1,"bar",4.5].grep(Numeric)     # => [1,4.5]
[1,"bar",4.5].grep(Numeric) {|x|
   puts x+1
}
# prints:
#  2
#  5.5

e.include?( item)

e.member?( item)
Returns true if an item equal to item is present in e. Items are compared using ==.

e.map {| x| ...}
See e.collect {|x|...}
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e.max
Returns the item in e with the maximum value. Assumes a <=> comparison is possible between the items.

[1,5,3,2].max         # => 5

e.member?( item)
See e.include?(item)

e.min
Returns the item in e with the minimum value. Assumes a <=> comparison is possible between the items.

[1,5,3,2].min         # => 1

e.reject {|x| ...}
Returns an array of all items for which the block returns false.

["foo","bar","baz"].reject {|s| /^b/ =~ s} # => ["foo"]

e.select {| x| ...}
See e.find_all {|x|...}

e.sort

e.sort {| a, b| ...}
Returns an array of sorted items from e. If a block is specified, it's used for the comparison. Like <=>, the block must compare the two
items and return a positive number (a> b), 0(a == b), or a negative number (a<b).

e.to_a
See e.entries

3.4.4. Numbers
611213

As you'd expect, Ruby provides a suitably powerful set of classes for manipulating numeric data, through the classes Numeric, Integer,
Fixnum, Bignum, and Float. In addition, further tools are available in the Precision and Math modules for manipulating numeric
data.
1206121

Numeric Superclass of all concrete numbers

Numeric provides common behavior of numbers. Numeric is an abstract class, so you should not instantiate this class.
1206121
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Included Module

Comparable
1206121

Instance Methods

+ n

Returns n.

- n

Returns n negated.

n + num

n - num

n * num

n / num
Performs arithmetic operations: addition, subtraction, multiplication, and division.

n % num
Returns the modulus of n.

n ** num
Exponentiation.

n.abs
Returns the absolute value of n.

n.ceil
Returns the smallest integer greater than or equal to n.

n.coerce( num)
Returns an array containing num and n both possibly converted to a type that allows them to be operated on mutually. Used in automatic
type conversion in numeric operators.

n.divmod( num)
Returns an array containing the quotient and modulus from dividing n by num.

n.floor
Returns the largest integer less than or equal to n.

1.2.floor            #=> 1
2.1.floor            #=> 2
(-1.2).floor         #=> -2
(-2.1).floor         #=> -3
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n.integer?
Returns true if n is an integer.

n.modulo( num)
Returns the modulus obtained by dividing n by num and rounding the quotient with floor. Equivalent to n.divmod(num)[1].

n.nonzero?
Returns n if it isn't zero, otherwise nil.

n.remainder( num)
Returns the remainder obtained by dividing n by num and removing decimals from the quotient. The result and n always have same
sign.

(13.modulo(4))         #=>  1
(13.modulo(-4))        #=> -3
((-13).modulo(4))      #=>  3
((-13).modulo(-4))     #=> -1

(13.remainder(4))      #=>  1
(13.remainder(-4))     #=>  1
((-13).remainder(4))   #=> -1
(-13).remainder(-4))   #=> -1

n.round
Returns n rounded to the nearest integer.

1.2.round              #=> 1
2.5.round              #=> 3
(-1.2).round           #=> -1
(-2.5).round           #=> -3

n.truncate
Returns n as an integer with decimals removed.

1.2.truncate           #=> 1
2.1.truncate           #=> 2
(-1.2).truncate        #=> -1
(-2.1).truncate        #=> -2

n.zero?
Returns zero if n is 0.

Integer Integer class

Integer provides common behavior of integers (Fixnum and Bignum). Integer is an abstract class, so you should not instantiate this
class.
1206121
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Inherited Class

Numeric
1206121

Included Module

Precision
1206121

Class Method

Integer::induced_from(numeric)
Returns the result of converting numeric into an integer.

Instance Methods

~ i

Bitwise operations: AND, OR, XOR, and inversion.

i & int

i | int

i ^ int

i << int

i >> int

Bitwise left shift and right shift.

i[ n]
Returns the value of the nth bit from the least significant bit, which is i[0].

5[0]      # => 1
5[1]      # => 0
5[2]      # => 1.

i.chr
Returns a string containing the character for the character code i.

65.chr    # => "A"
?a.chr    # => "a"
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i.downto( min) {| i| ...}
Invokes the block, decrementing each time from i to min.

3.downto(1) {|i|
  puts i
}
# prints:
#  3
#  2
#  1  

i.next

i.succ
Returns the next integer following i. Equivalent to i + 1.

i.size
Returns the number of bytes in the machine representation of i.

i.step( upto, step) {| i| ...}
Iterates the block from i to upto, incrementing by step each time.

10.step(5, -2) {|i|
  puts i
}
# prints:
#  10
#  8
#  6  

i.succ
See i.next

i.times {| i| ...}
Iterates the block i times.

3.times {|i|
  puts i
}
# prints:
#  0
#  1
#  2  .

i.to_f
Converts i into a floating point number. Float conversion may lose precision information.

1234567891234567.to_f   # => 1.234567891e+15

i.to_int
Returns i itself. Every object that has to_int method is treated as if it's an integer.

i.upto( max) {| i| ...}
Invokes the block, incrementing each time from i to max.
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1.upto(3) {|i|
  puts i
}
# prints:
#  1  
#  2

#  3

Fixnum Fixed-length number class

Fixnum objects are fixed-length numbers with a bit length of either 31 bits or 63 bits. If an operation exceeds this range, it's automatically
converted to a Bignum.
1206121

Inherited Class

Integer
1206121

Bignum Infinite-length integer class

Bignum objects are infinite-length integers capable of handling numbers as large as memory can hold. Conversions between Fixnum and
Bignum integers are performed automatically.
1206121

Inherited Class

Integer
1206121

Float Floating-point number class

Float objects represent floating-point numbers. They use double precision floating-point numbers as internel representation of the platform
architecture.
1206121

Inherited Class

Numeric
1206121
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Included Module

Precision
1206121

Class Method

Float::induced_from( num)
Returns the result of converting num to a floating-point number.

Instance Methods

f.finite?
Returns true if f isn't infinite and f.nan is false.

f.infinite?
Returns 1 if f is positive infinity, -1 if negative infinity, or nil if anything else.

f.nan?
Returns true if f isn't a valid IEEE floating point number.

Precision Precision conversion module

Precision is a module to provide a conversion system between numbers.
1206121

Instance Methods

prec( c)
Returns the result of converted self to the precision of class c. The definition in the Precision module actually returns
c.induced_from(self).

prec_f
Equivalent to prec(Float).
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prec_i
Equivalent to prec(Integer).

Comparable Comparable mix-in module

The Comparable module assumes that the including class has a <=> method defined. The <=> method compares two objects and returns
a positive number if the left operand is greater, 0 if it's equal to the right operand, or a negative number if it's smaller. You can add the following
methods to a class that provides <=>, by just including this module.
1206121

Instance Methods

c < other

Returns true if c is less than other (i.e., c <=> other returns a negative number).

c <= other

Returns true if c is less than or equal to other (i.e., c <=> other returns either a negative number or 0).

c > other

Returns true if c is greater than other (i.e., c <=> other returns a positive number).

c >= other

Returns true if c is greater than or equal to other (i.e., c <=> other returns either a positive number or 0).

c == other
Returns true if the objects are equal (i.e., c <=> other returns 0).

c.between?( min, max)
Returns true if c is between min and max.

Math Module of math functions

The Math module provides a collection of math functions. The Math module defines private instance methods and module methods that
possess the same name and definition.
1206121

Module Functions
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atan2( x, y)
Calculates the arc tangent.

cos( x)
Calculates the cosine of x.

exp( x)
Calculates an exponential function (e raised to the power of x).

frexp( x)
Returns a two-element array containing the nominalized fraction and exponent of x.

ldexp( x, exp)
Returns the value of x times 2 to the power of exp.

log( x)
Calculates the natural logarithm of x.

log10( x)
Calculates the base 10 logarithm of x.

sin( x)
Calculates the sine of x.

sqrt( x)
Returns the square root of x. x must be positive.

tan( x)
Calculates the tangent of x.

Constants

E
e, the base of natural logarithms

pi; the Ludolphian number

3.4.5. Operating System Services
611213
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Ruby's portability necessitates some level of abstraction between your Ruby scripts and the underlying operating system. Abstractions of I/O,
filesystems and processes are provided through the Ruby built-in classes IO, File, File::Stat, FileTest, Dir, and Process.
1206121

IO I/O class

IO is object-oriented representation of stdio. IO is a superclass of other IO related classes, such as File, BasicSocket, etc.
1206121

Included Module

Enumerable
1206121

Class Methods

IO::foreach( path) {| x| ...}
Opens the file and executes the block once for each line, closing the file when the block exits.

n = 1
IO::foreach(path) {|line|
  print n, ":", lib
  n+=1
}

IO::new( fd[, mode="r"])
Returns a new IO stream for the specified integer file descriptor fd.

IO::pipe
Creates a pair of IO streams connected to each other and returns them as an array ([readIO, writeIO]).

IO::popen( cmd[, mode="r"])

IO::popen( cmd[, mode="r"]) {| io| ...}
Executes the command specified by cmd as a subprocess and creates an associated stream connected to it. If cmd is -, a new instance
of Ruby is started as a subprocess with an IO object returned in the parent and nil returned in the child process. If a block is specified,
it's run with the IO object as a parameter. The stream is closed when the block exits.

IO::readlines( path)
Returns the contents of a file as an array of strings.

IO::select( reads[, writes=nil[, excepts=nil[, timeout=nil]]])
Checks for changes in the status of three types of IO objects, input, output, and exceptions, which are passed as arrays of IO objects.
nil is passed for arguments that don't need checking. A three-element array containing arrays of the IO objects for which there were
changes in status is returned. nil is returned on timeout.
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IO::select([STDIN], nil, nil, 1.5)  # wair data for STDIN for 1.5 sec

Instance Methods

io << str

Prints str to IO.

io.binmode
Enables binary mode (for use on DOS/Windows). Once a stream is in binary mode, it can't be reset to non-binary mode.

io.close
Closes the io.

io.close_read
Closes the read-only end of a duplex IO stream.

io.close_write
Closes the write-only end of a duplex IO stream.

io.closed?
Returns true if io is closed.

io.each {| x| ...}

io.each_line {| x| ...}
Reads in the contents of io one line at a time, invoking the block each time.

f = open(path)
n = 1
f.each_line {|line|
  print n, ":", lib
  n+=1
}.

io.each_byte {| x| ...}
Reads in the contents of io one byte at a time, invoking the block each time.

io.eof

io.eof?
Returns true if EOF has been reached.

io.fcntl( req[, arg])
Calls fcntl(2) system call. Arguments and results are platform dependent. Not implemented on all platforms.
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io.fileno

io.to_i
Returns the file descriptor number for io.

io.flush
Flushes output buffers.

io.getc
Reads one character (8-bit byte) from io and returns its character code. Returns nil on EOF.

io.gets([ rs=$/])
Reads one line from io. Returns nil on EOF.

io.ioctl( req[, arg])
Calls ioctl(2) system call. Arguments and results are platform dependent. Not implemented on all platforms.

io.isatty
See io.tty?

io.lineno
Returns the current line number in io.

io.lineno=n
Sets the current line number in io.

io.pid
Returns the process ID associated with io. Returns nil if no process exists.

io.pos

io.tell
Returns the current position of the file pointer.

io.pos= offset

Sets the position of the file pointer.

io.print( arg...)
Writes the specified arguments to io.

io.printf( fmt[, arg...])
Writes the specified arguments to io after formatting them. For formatting specifiers, see sprintf in Section 3.3.

io.putc( c)
Writes one character to io.

io.puts( str)
Writes str to io, appending newline if str doesn't end with newline.
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io.puts("foo")     # prints "foo" and newline
io.puts("bar\n")   # prints "bar" and newline

io.read([ len])
Reads only the specified number of bytes from io. If len isn't specified, the entire file is read.

io.readchar
Reads one character (8-bit byte) from io. Raises an exception on EOF.

io.readline([ rs=$/])
Reads one line from io. Raises an exception on EOF.

io.readlines([ rs=$/])
Reads all lines in io and returns them in an array.

io.reopen( f)
Resets io to a copy of f. The class of io may be changed as well.

io.rewind
Moves the file pointer to the beginning of io.

io.seek( pos[, whence=IO::SEEK_SET])
Moves the file pointer. The starting point whence may be set to IO::SEEK_SET (beginning of stream), IO::SEEK_CUR (current
position) or IO::SEEK_END (end of stream).

io.stat
Calls fstat(2) system call and returns a File::Stat object.

io.sync
Returns true if sync mode is enabled for output. In sync mode, the buffer is flushed after each write.

io.sync= mode

Sets the sync mode for output to true or false.

io.sysread( len)
Reads len bytes from io using read(2) system call. sysread should not be mixed with other reading IO methods.

io.syswrite( str)
Writes str to io using write(2) system call. syswrite should not be mixed with other writing IO methods, or you may get
unpredictable results.

io.tell
See io.pos

io.to_i
See io.fileno

io.to_io
Returns io itself. Every object that has to_io method is treated as if it's an IO by IO::select and io.reopen.
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io.tty?

io.isatty
Returns true if io is connected to tty (terminal device).

io.ungetc( c)
Pushes one character back onto io.

io.write( str)
Writes str to io. Every object that has a write method can be assigned to $defout, the default output destination.

File File class

A File represents an stdio object that connected to a regular file. open returns an instance of this class for regular files.
1206121

Inherited Class

IO
1206121

Class Methods

File::atime( path)
Returns the last access time for path.

File::basename( path[, suffix])
Returns the filename at the end of path. If suffix is specified, it's deleted from the end of the filename.

File.basename("/home/matz/bin/ruby.exe")         #=> "ruby.exe"
File.basename("/home/matz/bin/ruby.exe", ".exe") #=> "ruby"

File::blockdev?( path)
Returns true if path is a block device.

File::chardev?( path)
Returns true if path is a character device.

File::chmod( mode, path...)
Changes the permission mode of the specified files.
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File::chown( owner, group, path...)
Changes the owner and group of the specified files.

File::ctime( path)
Returns the last inode change time for path.

File::delete( path...)

File::unlink( path...)
Deletes the specified files.

File::directory?( path)
Returns true if path is a directory.

File::dirname( path)
Returns the directory portion of path, without the final filename.

File::executable?( path)
Returns true if path is executable.

File::executable_real?( path)
Returns true if path is executable with real user permissions.

File::exist?( path)
Returns true if path exists.

File::expand_path( path[, dir])
Returns the absolute path of path, expanding ~ to the process owner's home directory, and ~user to the user's home directory.
Relative paths are resolved from the directory specified by dir, or the current working directory if dir is omitted.

File::file?( path)
Returns true if path is a regular file.

File::ftype( path)
Returns one of the following strings representing a file type:

file
Regular file

directory
Directory

characterSpecial
Character special file

blockSpecial
Block special file

fifo
Named pipe (FIFO)
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link
Symbolic link

socket
Socket

unknown
Unknown file type

File::grpowned?( path)
Returns true if path is owned by the user's group.

File::join( item...)
Returns a string consisting of the specified items joined together with File::Separator separating each item.

File::join("", "home", "matz", "bin") # => "/home/matz/bin"

File::link( old, new)
Creates a hard link to file old.

File::lstat( path)
Same as stat, except that it returns information on symbolic links themselves, not the files they point to.

File::mtime( path)
Returns the last modification time for path.

File::new( path[, mode="r"])

File::open( path[, mode="r"])

File::open( path[, mode="r"]) {|f| ...}
Opens a file. If a block is specified, the block is executed with the new file passed as an argument. The file is closed automatically
when the block exits. These methods differ from Kernel#open in that even if path begins with |, the following string isn't run as
a command.

File::owned?( path)
Returns true if path is owned by the effective user.

File::pipe?( path)
Returns true if path is a pipe.

File::readable?( path)
Returns true if path is readable.

File::readable_real?( path)
Returns true if path is readable with real user permissions.

File::readlink( path)
Returns the file pointed to by path.
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File::rename( old, new)
Changes the filename from old to new.

File::setgid?( path)
Returns true if path's set-group-id permission bit is set.

File::setuid?( path)
Returns true if path's set-user-id permission bit is set.

File::size( path)
Returns the file size of path.

File::size?( path)
Returns the file size of path, or nil if it's 0.

File::socket?( path)
Returns true if path is a socket.

File::split( path)
Returns an array containing the contents of path split into File::dirname(path) and File::basename(path).

File::stat( path)
Returns a File::Stat object with information on path.

File::sticky?( path)
Returns true if path's sticky bit is set.

File::symlink( old, new)
Creates a symbolic link to file old.

File::symlink?( path)
Returns true if path is a symbolic link.

File::truncate( path, len)
Truncates the specified file to len bytes.

File::unlink( path...)
See File::delete(path...)

File::umask([ mask])
Returns the current umask for this process if no argument is specified. If an argument is specified, the umask is set, and the old umask
is returned.

File::utime( atime, mtime, path...)
Changes the access and modification times of the specified files.

Chapter 3. Built-in Library Reference Page 57 Return to Table of Contents

Chapter 3. Built-in Library Reference
Ruby in a Nutshell By Yukihiro Matsumoto
ISBN: 0-59600-214-9 Publisher: O'Reilly Print Publication Date: 11/1/2001
No part of any chapter or book may be reproduced or transmitted in any form by any means without the prior written permission for reprints and excerpts from the publisher of the
book or chapter. Redistribution or other use that violates the fair use privilege under U.S. copyright laws (see 17 USC107) or that otherwise violates these Terms of Service is
strictly prohibited. Violators will be prosecuted to the full extent of U.S. Federal and Massachusetts laws.

Prepared for Ronald Fischer, Safari ID: mn-pg-p-e-b-consultant-3.com@siemens.com, User number: 611213
Copyright 2006, Safari Books Online, LLC.



File::writable?( path)
Returns true if path is writable.

File::writable_real?( path)
Returns true if path is writable with real user permissions.

File::zero?( path)
Returns true if the file size of path is 0.

Instance Methods

f.atime
Returns the last access time for f.

f.chmode( mode)
Changes the permission mode of f.

f.chown( owner, group)
Changes the owner and group of f.

f.ctime
Returns the last inode change time for f.

f.flock( op)
Calls flock(2). op may be 0 or a logical or of the File class constants LOCK_EX, LOCK_NB, LOCK_SH, and LOCK_UN.

f.lstat
Same as stat, except that it returns information on symbolic links themselves, not the files they point to.

f.mtime
Returns the last modification time for f.

f.path
Returns the pathname used to create f.

f.reopen( path[, mode="r"])
Reopens the file.

f.truncate( len)
Truncates f to len bytes.
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Constants

Constants in the File class are also defined in the module File::Constants so that they may be included separately if necessary.
1206121

open constants

RDONLY
Read-only mode

WRONLY
Write-only mode

RDWR
Read and write mode

APPEND
Append mode

CREAT
Create file

EXCL
Exclusive open

ioctl constants

NONBLOCK
Nonblocking mode

TRUNC
Truncate to 0 bytes

NOCTTY
Don't allow a terminal device to become the controlling terminal

BINARY
Binary mode

SYNC
Sync mode

flock constants

LOCK_EX
Exclusive lock

LOCK_NB
Don't block when locking

LOCK_SH
Shared lock

LOCK_UN
Unlock

File::Stat File status class

Chapter 3. Built-in Library Reference Page 59 Return to Table of Contents

Chapter 3. Built-in Library Reference
Ruby in a Nutshell By Yukihiro Matsumoto
ISBN: 0-59600-214-9 Publisher: O'Reilly Print Publication Date: 11/1/2001
No part of any chapter or book may be reproduced or transmitted in any form by any means without the prior written permission for reprints and excerpts from the publisher of the
book or chapter. Redistribution or other use that violates the fair use privilege under U.S. copyright laws (see 17 USC107) or that otherwise violates these Terms of Service is
strictly prohibited. Violators will be prosecuted to the full extent of U.S. Federal and Massachusetts laws.

Prepared for Ronald Fischer, Safari ID: mn-pg-p-e-b-consultant-3.com@siemens.com, User number: 611213
Copyright 2006, Safari Books Online, LLC.



File::Stat contains file status information given by File#stat and other similar methods.
1206121

Included Module

Comparable
1206121

Instance Methods

s <=> stat

Compares the modification times of s and stat.

s.atime
Returns the last access time for s.

s.blksize
Returns the block size of s's file system.

s.blockdev?
Returns true if s is a block device.

s.blocks
Returns the number of blocks allocated to s.

s.chardev?
Returns true if s is a character device.

s.ctime
Returns the last inode change time for s.

s.dev
Returns an integer representing the device on which s is located.

s.directory?
Returns true if s is a directory.

s.executable?
Returns true if s is executable.

s.executable_real?
Returns true if s is executable with real user permissions.
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s.file?
Returns true if s is a regular file.

s.ftype
Returns one of the following strings representing a file type of s:

file
Regular file

directory
Directory

characterSpecial
Character special file

blockSpecial
Block special file

fifo
Named pipe (FIFO)

link
Symbolic link

socket
Socket

unknown
Unknown file type

s.gid
Returns the group ID.

s.grpowned?
Returns true if s is owned by the user's group.

s.ino
Returns the inode number for s.

s.mode
Returns the access permission mode for s.

s.mtime
Returns the modification time for s.

s.nlink
Returns the number of hard links to s.

s.owned?
Returns true if s is owned by the effective user.

s.pipe?
Returns true if s is a pipe.
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s.rdev
Returns an integer representing the device type on which s is located.

s.readable?
Returns true if s is readable.

s.readable_real?
Returns true if s is readable with real user permissions.

s.setgid?
Returns true if s's set-group-id permission bit is set.

s.setuid?
Returns true if s's set-user-id permission bit is set.

s.size
Returns the file size of s

s.size?
Returns the file size of s, or nil if it's 0.

s.socket?
Returns true if s is a socket.

s.sticky?
Returns true if s's sticky bit is set.

s.symlink?
Returns true if s is a symbolic link.

s.uid
Returns the user ID.

s.writable?
Returns true if s is writable.

s.writable_real?
Returns true if s is writable with real user permissions.

s.zero?
Returns true if the file size of s is 0.

FileTest File testing module
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The FileTest module contains methods for testing files. The methods in this module are also provided as class methods of the File class.
1206121

Module Functions

blockdev?( path)
Returns true if path is a block device.

chardev?( path)
Returns true if path is a character device.

directory?( path)
Returns true if path is a directory.

executable?( path)
Returns true if path is executable.

executable_real?( path)
Returns true if path is executable with real user permissions.

exist?( path)
Returns true if path exists.

file?( path)
Returns true if path is a regular file.

grpowned?( path)
Returns true if path is owned by the user's group.

owned?( path)
Returns true if path is owned by the effective user.

pipe?( path)
Returns true if path is a pipe.

readable?( path)
Returns true if path is readable.

readable_real?( path)
Returns true if path is readable with real user permissions.

setgid?( path)
Returns true if path's set-group-id permission bit is set.
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setuid?( path)
Returns true if path's set-user-id permission bit is set.

size( path)
Returns the file size of path.

size?( path)
Returns the file size of path or nil if it's 0.

socket?( path)
Returns true if path is a socket.

sticky?( path)
Returns true if path's sticky bit is set.

symlink?( path)
Returns true if path is a symbolic link.

writable?( path)
Returns true if path is writable.

writable_real?( path)
Returns true if path is writable with real user permissions.

zero?( path)
Returns true if the file size of path is 0.

Dir Directory class

A Dir is a class to represent a directory stream that gives filenames in the directory in the operating system. Dir class also holds directory
related operations, such as wild card filename matching, changing current working directory, etc. as class methods
1206121

Included Module

Enumerable
1206121

Class Methods

Dir[pat]
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Dir::glob( pat)
Returns an array of filenames matching the specified wildcard pattern pat :

*
Matches any string including the null string

**
Matches any string recursively

?
Matches any single character

[...]
Matches any one of enclosed characters

{a,b...}
Matches any one of strings

Dir["foo.*"]     # matches "foo.c", "foo.rb", etc.
Dir["foo.?"]     # matches "foo.c", "foo.h", etc.
Dir["*.[ch]"]    # matches "main.c", "ruby.h", etc.
Dir["*.{rb,c}"]  # matches "main.c", "config.rb", etc.
Dir["**/*.c"]    # recursively matches any ".c" file

Dir::chdir( path)
Changes the current directory.

Dir::chroot( path)
Changes the root directory (only allowed by super user). Not available on all platforms.

Dir::delete( path)
See Dir::rmdir(path).

Dir::entries( path)
Returns an array of filenames in directory path.

Dir::foreach( path) {| f| ...}
Executes the block once for each file in the directory specified by path.

Dir::getwd

Dir::pwd
Returns the current directory.

Dir::glob( pat)
See Dir[pat].

Dir::mkdir( path[, mode=0777])
Creates the directory specified by path. Permission mode may be modified by the value of File::umask and is ignored on Win32
platforms.

Dir::new( path)

Dir::open( path)
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Dir::open( path) {| dir| ...}
Returns a new directory object for path. If open is given a block, a new directory object is passed to the block, which closes the
directory object before terminating.

Dir::pwd
See Dir::getwd.

Dir::rmdir( path)

Dir::unlink( path)

Dir::delete( path)
Deletes the directory specified by path. The directory must be empty.

Instance Methods

d.close
Closes the directory stream.

d.each {| f| ...}
Executes the block once for each entry in d.

d.pos

d.tell
Returns the current position in d.

d.pos= offset

Sets the position in the directory stream.

d.pos= pos

d.seek(po s)
Moves to a position in d. pos must be a value returned by d.pos or 0.

d.read
Returns the next entry from d.

d.rewind
Moves position in d to the first entry.

d.seek(po s)
See d.pos=pos.

d.tell
See d.pos.

Chapter 3. Built-in Library Reference Page 66 Return to Table of Contents

Chapter 3. Built-in Library Reference
Ruby in a Nutshell By Yukihiro Matsumoto
ISBN: 0-59600-214-9 Publisher: O'Reilly Print Publication Date: 11/1/2001
No part of any chapter or book may be reproduced or transmitted in any form by any means without the prior written permission for reprints and excerpts from the publisher of the
book or chapter. Redistribution or other use that violates the fair use privilege under U.S. copyright laws (see 17 USC107) or that otherwise violates these Terms of Service is
strictly prohibited. Violators will be prosecuted to the full extent of U.S. Federal and Massachusetts laws.

Prepared for Ronald Fischer, Safari ID: mn-pg-p-e-b-consultant-3.com@siemens.com, User number: 611213
Copyright 2006, Safari Books Online, LLC.



Process Process handling module

The Process module provides methods to manipulate processes. Some operations are platform dependent.
1206121

Module Methods

Process.egid
Returns the effective group ID of this process.

Process.egid= gid

Sets the effective group ID of this process.

Process.euid
Returns the effective user ID of this process.

Process.euid= uid

Sets the effective user ID of this process.

Process.gid
Returns the group ID of this process.

Process.gid= gid

Sets the group ID of this process.

Process.pid
Returns the process ID of this process.

Process.ppid
Returns the process ID of the parent of this process.

Process.uid
Returns the user ID of this process.

Process.uid= uid

Sets the user ID of this process.

Module Functions

exit!([ result=0])
Kills the program bypassing exit handling such as ensure, etc.
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fork

fork { ...}
Creates a child process. nil is returned in the child process, and the child process' ID (Integer) is returned in the parent process. If
a block is specified, it's executed in the child process.

getpgid( pid)
Returns the process group ID for process pid. pid 0 means the current process ID.

getpgrp([ pid=$$])
Returns the process group ID for this process.

getpriority( which, who)
Returns the current priority.

kill( sig, pid...)
Sends signal to a process. sig is specified with a string such as KILL or an integer.

setpgid( pid)
Sets the process group ID for process pid.

setpgrp
Equivalent to setpgid(0,0).

setpriority( which, who, prio)
Sets process priority.

setsid
Establishes this process as a new session.

wait
Waits for a child process to exit and returns its process ID.

wait2
Waits for a child process to exit and returns its process ID and exit status as an array.

waitpid( pid[, flags])
Waits for child process pid to exit and returns its process ID. Waits for any child process if pid=0 is specified. Flags may be 0 or a
logical or of the constants WNOHANG and WUNTRACE.

waitpid2( pid[, flags])
Waits for child process pid to exit and returns its process ID and exit status as an array.

Constants
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PRIO_PROCESS
Process priority. Specified in a logical or as the third argument of the setpriority method.

PRIO_PGRP
Process group priority. Specified in a logical or as the third argument of the setpriority method.

PRIO_USER
User priority. Specified in a logical or as the third argument of the setpriority method.

WNOHANG
Terminate immediately without blocking if no child has exited. Specified in a logical or as the second argument of the waitpid and
waitpid2 methods.

WUNTRACED
Terminate any stopped children whose status has not been reported. Specified in a logical or as the second argument of the
waitpid and waitpid2 methods.

3.4.6. Threads
611213

Threads are a powerful tool for creating and maintaining cleaner code, and in many implementations, for making your software more responsive.
In Ruby, the former benefit is the one emphasized—cleaner code—since Ruby implements "microthreads." Microthreads are in-process threads
simulated with setjmp/longjmp in the Ruby interpreter itself. Hence, Ruby's Thread class isn't dependent on the underlying threads
library or operating systems, making Ruby more portable.
1206121

Thread Thread class

The class for user-level threads. When the main thread terminates, the other threads are killed, and the interpreter quits.
1206121

Class Methods

Thread::abort_on_exception
Returns true if thread is set to abort on an exception.

Thread::abort_on_exception= bool

Sets whether or not to abort on an exception. When aborting on an exception, displays an error message for exceptions raised in the
thread and quits the program.
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Thread::critical
Returns true when scheduling of existing threads is prohibited.

Thread::critical= bool

Sets the status of thread-scheduling prohibition.

Thread::current
Returns the current thread.

Thread::exit
Terminates the current thread.

Thread::fork([ arg...]) {| x...| ...}
See Thread::start([arg...]) {|x...|...}.

Thread::kill( th)
Terminates the specified thread.

Thread::list
Returns an array of all threads.

Thread::main
Returns the main thread.

Thread::new([ arg...]) {| x...| ...}
See Thread::start([arg...]) {|x...|...}.

Thread::pass
Passes execution to another thread.

Thread::start([ arg...]) {| x...| ...}

Thread::fork([ arg...]) {| x...| ...}

Thread::new([ arg...]) {| x...| ...}
Creates a new thread and executes the block in it. Arguments are passed directly to the block.

Thread::stop
Stops the current thread.

Instance Methods

t[ name]
Retrieves the value of a thread-local variable associated with name. The name is either a string or a symbol.

t[ name]= value

Sets the value of a thread-local variable.
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t.abort_on_exception
Returns true if thread is set to abort on an exception.

t.abort_on_exception= bool

Sets whether or not this thread will abort on an exception. When aborting on an exception, displays an error message for exceptions
raised in the thread and quits the program.

t.alive?
Returns true if the thread is alive (sleeping or running).

t.exit
See t.kill.

t.join
Waits for the thread to terminate. If the thread is terminated with an exception, that exception is raised again.

t.key?( name)
Returns true if a thread-local variable associated with name exists.

t.kill

t.exit
Terminates the thread.

t.raise( exc[, mesg])
Raises an exception from the thread.

t.run
Makes the thread eligible for scheduling and invokes the scheduler.

t.safe_level
Returns the value of $SAFE, the thread's safe level.

t.status
Returns the status of thread (true if alive, false if terminated normally, and nil if terminated with an exception).

t.stop?
Returns true if the thread is stopped.

t.value
Waits for the thread to terminate and returns the value of the last expression evaluated. If the thread is terminated with an exception,
that exception is raised again.

t.wakeup
Marks the thread as eligible for scheduling.

ThreadGroup Thread group class
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A thread can belong to only one thread group at a time. Until a change of group is specified, a newly created thread belongs to the same thread
group as the thread that originally created it.
1206121

Class Method

ThreadGroup::new
Creates a new thread group.

Instance Methods

tg.add( th)
Adds th to the thread group. A thread can belong to only one group at a time.

tg.list
Returns an array of threads belonging to the thread group.

Constants

Default
The default thread group.

3.4.7. Exceptions
611213

Ruby's exception handling class, Exception, and its descendents provide support for the notion that the code discovering some sort of error
condition may not be the same code that can handle that error condition.
1206121

Exception Superclass for exceptions
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Instance Methods

e.backtrace
Returns backtrace information (from where exception occurred) as an array of strings.

e.exception
Returns clone of the exception object e. This method is used by raise method.

e.message
Returns exception message.

Errno System call exceptions module

Errno::ENOENT and other errors are defined in this module.
1206121

3.4.8. Built-in Exceptions
611213

Exception and the classes derived from it provide a variety of fundamental building blocks for handling error conditions in your Ruby
scripts. Of course with the power you know and love from OOP, you can easily extend and adapt these basic classes as you see fit.
1206121

The following are abstract Exception classes:
1206121

Exception
Superclass of all exceptions

ScriptError
Error originating from program mistakes

StandardError
Superclass of standard error exceptions; caught if no class is specified by rescue

The following are subclasses of StandardError:
1206121

ArgumentError
Argument error (incorrect number of arguments, etc.)
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EOFError
End of file reached

FloatDomainError
Float calculation error

IndexError
Error related to index.

IOError
Error related to input or output.

LocalJumpError
Error related to break, next, redo, retry, or return from wrong place.

NoMemoryError
Insufficient memory.

RangeError
Error produced when range exceeded

RegexpError
Regular expression error

RuntimeError
General runtime error

SecurityError
Error related to security

SystemCallError
Superclass of system call exceptions

SystemStackError
Insufficient stack area

TypeError
Error produced when types don't match

ZeroDivisionError
Error produced when attempting to divide by zero

The following are two subclasses of SystemCallError. See <sys/errno.h> for details.
1206121

Errno::ENOENT
File or directory doesn't exist
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Errno::EPERM
Insufficient access rights

The following are subclasses of ScriptError:
1206121

LoadError
Error occurring during the loading of libraries

NameError
Name error caused by accessing undefined name, etc.

NotImplementedError
Function not supported by interpreter called

SyntaxError
Error related to syntax

The following are subclasses of Exception:
1206121

Fatal
Fatal error that can't ever be caught

Interrupt
Interrupt (SIGINT) received

SystemExit
exit called

3.4.9. Classes and Modules
611213

Support for OOP in Ruby can be found in the Ruby classes Class and Module. All class objects are of class Class, and the Module class
provides support for namespaces and mix-ins.
1206121

Module Module class

A Module is similar to a class, except that it has no superclass and can't be instantiated.
1206121

Chapter 3. Built-in Library Reference Page 75 Return to Table of Contents

Chapter 3. Built-in Library Reference
Ruby in a Nutshell By Yukihiro Matsumoto
ISBN: 0-59600-214-9 Publisher: O'Reilly Print Publication Date: 11/1/2001
No part of any chapter or book may be reproduced or transmitted in any form by any means without the prior written permission for reprints and excerpts from the publisher of the
book or chapter. Redistribution or other use that violates the fair use privilege under U.S. copyright laws (see 17 USC107) or that otherwise violates these Terms of Service is
strictly prohibited. Violators will be prosecuted to the full extent of U.S. Federal and Massachusetts laws.

Prepared for Ronald Fischer, Safari ID: mn-pg-p-e-b-consultant-3.com@siemens.com, User number: 611213
Copyright 2006, Safari Books Online, LLC.



Class Methods

Module::class_variables
Returns an array of class variable names.

Module::constants
Returns an array of constant names.

Module::nesting
Returns an array of classes and modules nested at the point of call.

Module::new
Creates a new anonymous module.

Instance Methods

m < mod

Returns true if m is a descendant of mod.

m <= mod

Returns true if m is a descendant of or equal to mod.

m <=> mod

Returns +1 if m is an ancestor of mod, 0 if m is the same as mod, and -1 if m is a descendant of mod.

m === obj

Returns true if obj is an instance of m or one of its descendants.

m > mod

Returns true if m is an ancestor of mod.

m >= mod

Returns true if m is an ancestor of or equal to mod.

m.ancestors
Returns an array of ancestors, including both classes and modules.

m.const_defined?( name)
Returns true if the constant specified by name is defined.

m.const_get( name)
Returns the value of the specified constant.
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m.const_set( name, value)
Sets the value of a constant.

m.constants
Returns an array of constant names.

m.included_modules
Returns an array of names of included modules.

m.instance_method( name)
Returns a UnboundMethod object corresponding to name. An exception is raised if the corresponding method doesn't exist.
UnboundMethod should be bound before invocation.

unbound_plus = Fixnum.instance_method(:+)
plus = unbound_plus.bind(1)
p plus.call(2)          # => 3 (1+2)

m.instance_methods([ all=false])
Returns an array of instance method names. If all is true, instance methods from superclasses are also returned.

m.method_defined?( name)
Returns true if the method specified by name is defined m.

m.module_eval( str)

m.module_eval { ...}
Evaluates str or block in the context of m. If a method is defined, that method is added to m.

m.name
Returns the module's name.

m.private_class_method( name...)
Sets visibility of class methods to private. name can be either a symbol or string.

m.private_instance_methods([ all=false])
Returns an array of instance methods whose visibility is private. If all is true, instance methods from superclasses are also returned.

m.protected_instance_methods([ all=false])
Returns an array of instance methods whose visibility is protected. If all is true, instance methods from superclasses are also returned.

m.public_class_method( name...)
Sets visibility of class methods to public. name can be either a symbol or string.

m.public_instance_methods([ all=false])
Returns an array of instance methods whose visibility is public. If all is true, instance methods from superclasses are also returned.
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Private Instance Methods

alias_method( new, old)
Creates an alias for a method. Equivalent to the alias statement except that the name is specified with a symbol or string.

append_features( mod)
Adds module definitions (methods and constants) of mod to the current module. This is the callback method used by include. Can
be redefined for callback processing during the inclusion of modules. Used as a hook.

attr( name[, flag=false])
Defines a named attribute, creating a method, name, for accessing the instance variable @name. If flag is true, also defines a
writable method name= for setting the attribute.

attr_accessor( name...)
Defines read accessor (name) and write accessor (name=) for each instance variable @name.

attr_reader( name...)
Defines read accessor (name) for each instance variable @name.

attr_writer( name...)
Defines write accessor (name=) for each instance variable @name.

extend_object( obj)
Adds the current module's methods and constants to obj. This is the callback method used by Object#extend. Used as a hook.

include( mod...)
Includes the methods and constants of mod.

method_added( name)
Method called by the interpreter every time a method is defined with the def statement. The standard definition does nothing. Used
as a callback.

module_function( name...)
Copies the definition of each of the instance methods specified by name as a class method and converts it to a module function.

private([ name...])
Sets the visibility of each instance method specified by name to private. If used with no arguments, sets the visibility of subsequently
defined methods to private.

protected([ name...])
Sets the visibility of each instance method specified by name to be protected. If used with no arguments, sets the visibility of
subsequently defined methods to be protected.

public([ name...])
Sets the visibility of each instance method specified by name to public. If used with no arguments, sets the visibility of subsequently
defined methods to public.
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remove_const( name)
Removes the definition of constant, name.

remove_method( name)
Removes method (name) from the current class. If a method of the same name is defined in a superclass, it becomes visible.

class Foo
        def foo
          puts "Foo"
        end
      end

      class Bar<Foo
        def foo
          puts "Bar"
        end
      end

      b = Bar.new
      b.foo
      class Bar
        remove_method :foo
      end
      b.foo

undef_method( name)
Turns method (name) into an undefined method. Even if a method of the same name is defined in a superclass, it becomes invisible
to that class or module.

class Foo
        def foo
        end
      end

      class Bar<Foo
        undef_method :foo
      end

      b = Bar.new
      b.foo

Class Class class

A class named Class is a class for every class of Ruby :-). This means classes are first-class objects in Ruby. Class can be created by a
class statement. In addition, even unnamed classes can be created by Class::new.
1206121

Inherited Class

Module
1206121
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Inherited Class

Object
1206121

Class Methods

Class::inherited( c)
Called when a subclass is defined. Used as a callback.

Class::new([ superclass=Object])
Creates a new class.

Instance Methods

Class class doesn't inherit the module_function method.
1206121

c.class_eval
Alias for c.module_eval.

c.name
Returns the class name.

c.new([arg ...])
Creates an instance of the class. Any arguments or blocks get passed directly to the initialize method of the object created.

c.superclass
Returns the class's superclass.

3.4.10. Proc Objects and Bindings
611213

The Proc class provides support for converting blocks into objects and manipulating them just like other objects in Ruby. The nice thing is
that the Proc object you create can recreate its execution environment when you need to call it. Ruby also provides you with a tool for
packaging up an execution environment for use later, via the Binding class.
1206121

Proc Procedure object class

Proc is an objectified block that is given to a method. You can create a Proc object by calling the proc method or by using the block
argument of the method.
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1206121

p1 = proc{|a| a + 1}    # Proc from a block
p2 = proc               # Proc from a block given to this method

def foo(&proc)          # Proc from a block given to this method
  proc.call(42)         # invoke Proc, equivalent to yield
end

Proc::new

Proc::new {| x| ...}
Converts the block into a Proc object. If a block isn't passed, the block associated with the calling method is converted into a Proc
object. Equivalent to built-in functions lambda and proc.

Instance Methods

p[ arg...]

p.call([ arg...])
Calls a Proc object.

p.arity
Returns the number of arguments accepted by a Proc object p. For p that take a variable number of arguments, returns -n-1, where
n is the number of mandatory arguments. Notice {|a|} gives -1, since it works like {|*a|} when multiple arguments are passed.

Proc.new{||}.arity        #=> 0
Proc.new{|a|}.arity       #=> -1
Proc.new{|a,b|}.arity     #=> 2
Proc.new{|a,b,c|}.arity   #=> 3
Proc.new{|*a|}.arity      #=> -1
Proc.new{|a,*b|}.arity    #=> -2

Method Method object class

The method of an object that has been made into an object in its own right. Created using the method obj.method(name).
1206121

Instance Methods

m[ arg...]
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m.arity
Returns the number of arguments accepted by m. For methods that take a variable number of arguments, returns -n-1, where n is the
number of least required arguments.

m.call([ arg...])
Calls a method object.

m.to_proc
Converts m into a Proc object.

m.unbind
Returns an UnboundMethod object corresponding to m.

UnboundMethod Method without receiver bind class

The method definition without a receiver relationship. You can't invoke UnboundMethod. You have to bind UnboundMethod to get a
callable Method object. Created using the method Module#instance_method(name) or Method#unbind.
1206121

Inherited Class

Method
1206121

Instance Method

um.bind( obj)
Returns callable Method object bound to obj. obj must be an instance of the class from which UnboundMethod retrieved.

unbound_plus = String.instance_method(:+)
plus = unbound_plus.bind("a")     # bind it first
p plus.call("b")                  # => "ab" ("a"+"b")
unbound_plus.bind(1)              # error! 1 is not a String.

Binding Encapsulated execution context class

An object encapsulating the execution context (variables, methods, self, blocks, etc.) at some place in the code. Created using the built-in
function binding. Used as the second argument of the built-in function eval. See eval in the previous section.
1206121
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Continuation Continuation class

Allows a return to (continuation of) execution from a certain place in the code. Created using the built-in function callcc. See callcc in
the previous section.
1206121

Instance Method

c.call([ arg...])
Continues execution from the end of the callcc block that created the Continuation. callcc returns arg..., or nil if no arguments
are specified.

3.4.11. Miscellaneous Classes and Modules
611213

Of course, there's a whole lot of other stuff that you need in just about every Ruby program: things like garbage collection (GC module),
Truth (via TrueClass and FalseClass), the ability to poke around at the objects inside a running Ruby script (via ObjectSpace),
and so on. There's nothing here that you won't find consistent with Ruby's philosophy of transparency, so dive right in.
1206121

GC GC module

GC module is a collection of garbage collection related operations.
1206121

Module Methods

disable
Disables GC

enable
Enables GC

start
Starts GC
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Instance Method

g.garbage_collect
Starts GC

ObjectSpace ObjectSpace module

ObjectSpace module provides manipulation on collection of existing objects.
1206121

Module Functions

_id2ref( id)
Obtains object from id. Do not use this method (intended for internal use only), especially in finalizers. id is already made unavailable
when finalizers are called.

define_finalizer( obj, proc)

define_finalizer( obj) {| id| ...}
Creates a finalizer for obj. obj should not be referenced directly nor indirectly from the finalizers.

class Foo
def Foo::finalizer(io)     # typical idiom for finalizers
io.close
end
def initialize(path)
@io = open(path)
ObjectSpace.define_finalizer(self, Foo::finalizer(@io))
end

each_object([ c]) {| x| ...}
Calls the block once for all objects. When c is specified, executes the block once for all objects that match c or are subclasses of c (for
which kind_of?(c) is true).

garbage_collect
Starts GC. Alias for GC::start.

undefine_finalizer( obj)
Removes all finalizers for obj.
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NilClass Nil class

The only instance of NilClass is nil. NilClass has no special methods of its own.
1206121

TrueClass True class

The only instance of TrueClass is true. TrueClass provides a few logical operations, which evaluate both operands before executing
the methods, unlike && or || operators.
1206121

Instance Methods

true & other

Logical AND, without short circuit behavior

true | other

Logical OR, without short circuit behavior

true ^ other

Logical exclusive Or (XOR)

FalseClass False class

The only instance of FalseClass is false. FalseClass provides a few logical operations, which do evaluate both operands before,
unlike && or || operators.
1206121

Instance Methods

false & other

Logical AND, without short circuit behavior
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false | other

Logical OR, without short circuit behavior

false ^ other

Exclusive Or (XOR)

Data C data wrapper class

Data is an external language data wrapper used by extension libraries. It has no special methods of its own.
1206121

Marshal Object storage module

Marshal is a module for dumping objects to and loading them from a file or string.
1206121

Module Functions

dump( obj[, port][, level])
Dumps an object. Dumps to port if an IO object is specified as port. If port isn't specified, obj is returned as a dumped string. If
level is specified, subobjects up to that depth are dumped.

load( from)

restore( from)
Restores a dumped object. The string or IO object dumped to is specified in from.

Range Range class

Range is a class for interval. Ranges can be created using .. or ... operators or using the Range::new method.
1206121

Included Module

Enumerable
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Class Method

Range::new( first, last[, excl=false])
Creates a Range object. Does not include the end value if excl is true. first and last should be comparable using <=> and
should have succ method.

Instance Methods

r === other

Returns true if other is within the range.

r.begin

r.first
Returns the first object in the range.

r.each {| x| ...}
Executes the block for each object within the range.

(1..5).each {|x|
puts x         # prints 1 to 5
}
(1...5).each {|x|
puts x          # prints 1 to 4
}

r.end

r.last
Returns the last object in the range.

r.size

r.length
Returns the number of objects in the range. If the range is specified by something other than an integer, the number of objects is counted
using the each method.

Struct Structure class
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Stuct is a abstract class that collects named attributes bundled in an object. You have to generate your own Struct class (subclass of
Struct) using Struct::new, which returns new Struct class.
1206121

Example

S = Struct::new(:foo, :bar)
s = S::new(1,2)
s.foo              # => 1
s.bar = 5          # update the member
s.bar              # => 5
s                  # => #<S foo=1, bar=5>

Included Module

Enumerable
1206121

Class Method

Struct::new([ name,] mem...)
Creates a new structure class containing members specified by mem... . If name is given, the structure class is bound to the constant
under Struct, for example Struct::Passwd. Note that Struct::new doesn't return a structure object itself, but rather a class
that is used as a template for creating each structure.

Structure Class Methods

S::members
Returns an array of member names.

S::new( value...)
Creates a new structure object. value objects specify the initial value of each member and must match the number of members specified
when the structure was created.

Instance Methods

s[ mem]
Returns the value of member mem where mem is a symbol or integer. If mem is an integer, the value of the memth member is returned.
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s[ mem]= value

Sets the value of member mem. mem may be a symbol or integer.

s.each {| x|...}
Calls block once for each member.

s.members
Returns an array of member names.

s.values
Returns an array containing the value of each member.

Time Time class

Time is an object corresponding to a certain time. Internally, it's stored as a number of seconds since the epoch, 00:00:00, January 1, 1970
UTC. Time class can handle both a system's local time and UTC at the same time, but no other time zones can be handled.
1206121

Included Module

Comparable
1206121

Class Methods

Time::at( time[, usec=0])
Creates a Time object. time may be a Time object or an integer representing the number of seconds elapsed since the epoch, 00:00:00,
January 1, 1970 UTC.

Time::gm( year[, month=1[, day=1[, hour=0[, min=0[, sec=0[, usec=0]]]]])
see Time::utc(year[,month=1[,day=1[,hour=0[,min=0[,sec=0 [,usec=]]]]]])

Time::local( year[, month=1[, day=1[, hour=0[, min=0[, sec=0 [, usec=0]]]]]])

Time::mktime( year[, month=1[, day=1[, hour=0[, min=0[, sec=0 [, usec=0]]]]]])
Creates a Time object interpreted in the local time zone.

Time::new

Time::now
Creates a Time object expressing the current system time.
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Time::times
Returns a Tms structure containing user and system CPU times retrieved by the times system call. Here are the Tms structure members:

utime
User CPU time

stime
System CPU time

cutime
CPU time elapsed for user child processes

cstime
CPU time elapsed for system child processes

Time::utc( year[, month=1[, day=1[, hour=0[,min=0[, sec=0 [, usec=0]]]]]])

Time::gm( year[, month=1[, day=1[, hour=0[, min=0[, sec=0[, usec=0]]]]])
Creates a Time object interpreted as UTC (Coordinated Universal Time, formally known as GMT).

Instance Methods

t + n

Returns a Time object with n number of seconds added.

t - x

If x is another Time object, the time difference is returned in seconds as a Float. If x is a number, a Time object with x number of
seconds subtracted is returned.

t <=> other

t > other

t >= other

t < other

t <= other

Time comparisons.

t.asctime

t.ctime
Returns t as a string.

t.day
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t.mday
Returns the day of the month (1-31) for t.

t.gmtime
See t.utc

t.gmtime?
See t.utc?

t.hour
Returns the hour of the day (0-23) for t.

t.isdst
Returns true if t occurs during daylight saving time.

t.localtime
Turns on representation mode of t to local time.

t.min
Returns the minute of the hour (1-59) for t.

t.mon

t.month
Returns the month of the year (1-12) for t.

t.sec
Returns the second of the minute (1-60) for t. There can be a 60th second of the minute due to leap second.

t.strftime( format)
Formats t according to formatting directives, which may be any of these:

%A Full weekday name (Sunday, Monday...)
1206121

%a Abbreviated weekday name (Sun, Mon...)
1206121

%B Full month name (January, February...)
1206121

%b Abbreviated month name (Jan, Feb...)
1206121

%c Date and time
1206121

%d Day of the month in decimal (01-31)
1206121

%H Hour, 24-hour clock (00-23)
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%I Hour, 12-hour clock (01-12)
1206121

%j Day of the year (001-366)
1206121

%M Minutes (00-59)
1206121

%m Month in decimal (01-12)
1206121

%p Meridian indicator (A.M. or P.M.)
1206121

%S Seconds (00-60)
1206121

%U Week number, with the first Sunday as the first day of the first week (00-53)
1206121

%W Week number, with the first Monday as the first day of the first week (00-53)
1206121

%w Day of the week, Sunday being 0 (0-6)
1206121

%X Time only
1206121

%x Date only
1206121

%Y Year with century
1206121

%y Year without century (00-99)
1206121

%Z Time zone
1206121

%% Literal % character
1206121

t.to_f
Returns the value of t as a Float of seconds since the epoch, including microseconds.

t.to_i

t.tv_sec
Returns the value of t as an integer number of seconds since the epoch.

t.tv_usec
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t.usec
Returns just the number of microseconds of t.

t.utc

t.gmtime
Converts t to UTC, modifying the receiver.

t.utc?

t.gmt?
Returns true if t represents a time in UTC.

t.wday
Returns the day of the week (0-6, Sunday being 0) for t.

t.yday
Returns the day of the year (1-366) for t.

t.year
Returns the year for t.

t.zone
Returns the local time zone for t.
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