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Chapter 1

The base package

base-package The R Base Package

Description

Base R functions

Details

This package contains the basic functions which let R function as a language: arithmetic, in-
put/output, basic programming support, etc. Its contents are available through inheritance from
any environment.

For a complete list of functions, use 1ibrary (help="base").

.Device Lists of Open/Active Graphics Devices

Description

A pairlist of the names of open graphics devices is stored in .Devices. The name of the active
device (see dev.cur) is stored in .Device. Both are symbols and so appear in the base name
space.

Value

.Device is a length-one character vector.

.Devices is a pairlist of length-one character vectors. The first entry is always "null
device™", and there are as many entries as the maximal number of graphics devices which have
been simultaneously active. If a device has been removed, its entry will be "" until the device
number is reused.



.Machine

.Machine

Numerical Characteristics of the Machine

Description

.Machine is a variable holding information on the numerical characteristics of the machine R is
running on, such as the largest double or integer and the machine’s precision.

Usage

.Machine

Details

The algorithm is based on Cody’s (1988) subroutine MACHAR. As almost all current inplements
of R use 32-bit integers and IEC 60059 floating-point (double precision) arithmetic, most of these
values are the same for almost all R builds.

Note that on most platforms smaller positive values than .Machine$double.xmin can occur.
On a typical R platform the smallest positive double is about 5e—324.

Value

A list with components (for simplicity, the prefix ‘double’ is omitted in the explanations)

double.

double.

double.

double.

double.

double

double.

eps the smallest positive floating-point number x suchthat 1 + x != 1. Itequals
base”ulp.digits if either base is 2 or rounding is 0; otherwise, it is
(base”ulp.digits) / 2.Normally 2.220446e-16.

neg.eps
a small positive floating-point number x such that 1 - x != 1. It equals
base”neg.ulp.digits if base is 2 or round is 0; otherwise, it
is (base”neg.ulp.digits) / 2. Normally 1.110223e-16. As
neg.ulp.digits is bounded below by — (digits + 3),neg.eps may
not be the smallest number that can alter 1 by subtraction.

xmin the smallest non-vanishing normalized floating-point power of the radix, i.e.,
base”min.exp. Normally 2.225074e-308.

xmax the largest finite floating-point number. Typically, it is equal to (1 -
neg.eps) * base”max.exp, but on some machines it is only the second,
or perhaps third, largest number, being too small by 1 or 2 units in the last digit
of the significand. Normally 1.797693e+308.

base the radix for the floating-point representation: normally 2.

.digits

the number of base digits in the floating-point significand: normally 53.

rounding

the rounding action.

0 if floating-point addition chops;

1 if floating-point addition rounds, but not in the IEEE style;

2 if floating-point addition rounds in the IEEE style;

3 if floating-point addition chops, and there is partial underflow;

4 if floating-point addition rounds, but not in the IEEE style, and there is partial
underflow;



.Machine

double.

double.

double.

double.

double.

double.

5 if floating-point addition rounds in the IEEE style, and there is partial under-
flow. Normally 5.

guard the number of guard digits for multiplication with truncating arithmetic. It is 1
if floating-point arithmetic truncates and more than digits base base digits
participate in the post-normalization shift of the floating-point significand in
multiplication, and O otherwise.

ulp.digits
the largest negative integer i such that 1 + base”i !'= 1, except that it is
bounded below by - (digits + 3). Normally —-52.

neg.ulp.digits

the largest negative integer i such that 1 - base”i != 1, except that it is
bounded below by — (digits + 3). Normally -53.

exponent
the number of bits (decimal places if base is 10) reserved for the representation
of the exponent (including the bias or sign) of a floating-point number. Normally
11.

min.exp
the largest in magnitude negative integer i such that base ~ 1 is positive and
normalized. Normally —-1022.

max.exp

the smallest positive power of base that overflows. Normally 1024.

integer.max the largest integer which can be represented. Always 2147483647,

sizeof.

sizeof.

sizeof.

sizeof.

References

long the number of bytes in a C long type: 4 or 8 (most 64-bit systems, but not

Windows).

longlong
the number of bytes in a C long long type. Will be zero if there is no such
type, otherwise usually 8.

longdouble
the number of bytes in a C long double type. Will be zero if there is no
such type, otherwise possibly 12 (Windows, 32-bit Linux/Solaris) or 16 (64-bit
Linux/Solaris, Intel Mac OS X).

pointer

the number of bytes in a C SEXP type. Will be 4 on 32-bit builds and 8 on
64-bit builds of R.

Cody, W. J. (1988) MACHAR: A subroutine to dynamically determine machine parameters. Trans-
actions on Mathematical Software, 14, 4, 303-311.

See Also

.Plat form for details of the platform.

Examples

.Machine
## or for a neat printout
noquote (unlist (format (.Machine)))



.Platform

.Platform

Platform Specific Variables

Description

.Platform is a list with some details of the platform under which R was built. This provides
means to write OS-portable R code.

Usage

.Platform

Value

A list with at least the following components:

OS.type

file.sep

dynlib.ext

GUI

endian

pkgType

path.sep

r_arch

See Also

R.version

character string, giving the Operating System (family) of the computer. One of
"unix" or "windows".

character string, giving the file separator used on your platform: " /" on both
Unix-alikes and on Windows (but not on the once port to Classic Mac OS).

character string, giving the file name extension of dymamically loadable
libraries, e.g., ".d11" on Windows and ".so" or ".s1" on Unix-alikes.
(Note for Mac OS X users: these are shared objects as loaded by dyn.load
and not dylibs: see dyn . load.)

character string, giving the type of GUI in use, or "unknown" if no GUI
can be assumed. Possible values are for Unix-alikes the values given via the
‘~g’ command-line flag ("X11", "Tk", "GNOME"), "AQUA" (running under
R.app on Mac OS X), "Rgui" and "RTerm" (Windows) and perhaps others
under alternative front-ends or embedded R.

character string, "big" or "1ittle", giving the endianness of the processor
in use. This is relevant when it is necessary to know the order to read/write bytes
of e.g. an integer or double from/to a connection: see readBin.

character string, the preferred setting for options ("pkgType"). Values
"source", "mac.binary" and "win.binary" are currently in use.

character string, giving the path separator, used on your platform, e.g., " : " on
Unix-alikes and " ; " on Windows. Used to separate paths in variables such as
PATH and TEXINPUTS.

character string, possibly "". The name of the architecture-specific directories
used in this build of R.

and Sys.info give more details about the OS. In particular,

R.version$platform is the canonical name of the platform under which R was com-

piled.

.Machine for details of the arithmetic used, and system for invoking platform-specific system

commands.
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Examples

## Note: this can be done in a system-independent way
## by file.info () $isdir
if(.Platform$0S.type == "unix") {
system.test <- function(...) { system(paste("test", ...)) == 0 }
dir.exists <- function (dir)
sapply(dir, function(d)system.test ("-d", d))

dir.exists(c(R.home (), "/tmp", "~", "/NO"))# > T T T F
}
abbreviate Abbreviate Strings
Description

Abbreviate strings to at least minlength characters, such that they remain unique (if they were),
unless st rict=TRUE.

Usage
abbreviate (names.arg, minlength = 4, use.classes = TRUE,
dot = FALSE, strict = FALSE,
method = c("left.kept", "both.sides"))
Arguments
names.arg a character vector of names to be abbreviated, or an object to be coerced to a
character vector by as.character.
minlength the minimum length of the abbreviations.

use.classes logical (currently ignored by R).

dot logical: should a dot (" . ") be appended?
strict logical: should minlength be observed strictly?  Note 