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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").

.bincode Bin a Numeric Vector

Description

Bin a numeric vector and return integer codes for the binning.

Usage

.bincode (x, breaks, right = TRUE, include.lowest = FALSE)

Arguments
X a numeric vector which is to be converted to integer codes by binning.
breaks a numeric vector of two or more cut points, sorted in increasing order.
right logical, indicating if the intervals should be closed on the right (and open on the

left) or vice versa.

include.lowest
logical, indicating if an ‘x[i]’ equal to the lowest (or highest, for right =
FALSE) ‘breaks’ value should be included in the first (or last) bin.
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Details

This is a ‘barebones’ version of cut.default (labels = FALSE) intended for use in other
functions which have checked the arguments passed. (Note the different order of the arguments
they have in common.)

Unlike cut, the breaks do not need to be unique. An input can only fall into a zero-length
interval if it is closed at both ends, so only if include.lowest = TRUE and it is the first (or last
for right = FALSE) interval.

Value

An integer vector of the same length as x indicating which bin each element falls into (the leftmost
bin being bin 1). NaN and NA elements of x are mapped to NA codes, as are values outside range
of breaks.

See Also

cut, tabulate

Examples

## An example with non-unique breaks:
x <- c¢(0, 0.01, 0.5, 0.99, 1)
b <- c¢c(0, 0, 1, 1)

.bincode (x, b, TRUE)
.bincode (x, b, FALSE)
.bincode (x, b, TRUE, TRUE)
.bincode (x, b, FALSE, TRUE)

.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 ac-
tive device (see dev.cur) is stored in .Device. Both are symbols and so appear in the base
namespace.

Usage

.Device
.Devices

Details

.Device is a length-one character vector.

.Devices is apairlist 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 simul-
taneously active. If a device has been removed, its entry will be "" until the device number is
reused.

Devices may add attributes to the character vector: for example devices which write to a file may
record its path in attribute "filepath".
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.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 subroutine MACHAR (Cody 1988). As all current implementations of R
use 32-bit integers and use IEC 60559 floating-point (double precision) arithmetic, the "integer"
and "double" related 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

double.

eps

the smallest positive floating-point number x such that 1 +x !=1.
It equals double.base " ulp.digits if either double.base is
2 or double.rounding is 0; otherwise, it is (double.base "
double.ulp.digits) / 2. Normally 2.220446e-16.

double.neg.eps

double.

double.

double.
double.

double.

xmin

Xmax

base

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

the smallest non-zero normalized floating-point number, a power of the radix,
i.e.,double.base » double.min.exp. Normally 2.225074e-308.

the largest normalized floating-point number. Typically, it is equal to (1 -
double.neg.eps)  double.base ~ double.max.exp, but on some
machines it is only the second or third largest such number, being too small by
1 or 2 units in the last digit of the significand. Normally 1.797693e+308.
Note that larger unnormalized numbers can occur.

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, one of
0 if floating-point addition chops;
1 if floating-point addition rounds, but not in the IEEE style;
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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;

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

Normally 5.

double.guard the number of guard digits for multiplication with truncating arithmetic. It is
1 if floating-point arithmetic truncates and more than double digits base-
double.base digits participate in the post-normalization shift of the floating-
point significand in multiplication, and 0 otherwise.
Normally 0.
double.ulp.digits
the largest negative integer i such that 1 + double.base ~ 1 != 1, except
that it is bounded below by — (double.digits + 3). Normally -52.
double.neg.ulp.digits
the largest negative integer i such that 1 - double.base ~ i !=1, except
that it is bounded below by — (double.digits + 3). Normally -53.
double.exponent
the number of bits (decimal places if double.base is 10) reserved for the
representation of the exponent (including the bias or sign) of a floating-point
number. Normally 11.
double.min.exp
the largest in magnitude negative integer i such that double.base ~ 1 is
positive and normalized. Normally —1022.
double.max.exp
the smallest positive power of double .base that overflows. Normally 1024.

integer.max the largest integer which can be represented. Always 23! — 1 = 2147483647.

sizeof.long the number of bytes in a C ‘long’ type: 4 or 8 (most 64-bit systems, but not
Windows).

sizeof.longlong
the number of bytes in a C ‘1long long’ type. Will be zero if there is no such
type, otherwise usually 8.

sizeof.longdouble
the number of bytes in a C ‘1long double’ type. Will be zero if there is no
such type (or its use was disabled when R was built), otherwise possibly 12
(most 32-bit builds), 16 (most 64-bit builds) or 8 (CPUs such as ARM where
for most compilers ‘1long double’ is identical to double).

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

sizeof.time_t
the number of byfes in the C time_t type: a 64-bit time_t (value
8) is much preferred these days. Note that this is the type used by
code in R itself, not necessarily the system type if R was configured with
‘~—with-internal-tzcode’ as also used on Windows.

longdouble.eps, longdouble.neg.eps, longdouble.digits, ...
introduced in R 4.0.0. When capabilities ("long.double") is
true, there are 10 such "longdouble.kind" values, specifying the ‘long
double’ property corresponding to its "double. " counterpart. See also
‘Note’.
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Note

In the (typical) case where capabilities ("long.double") is true, R uses the ‘long
double’ C type in quite a few places internally for accumulators in e.g. sum, reading non-
integer numeric constants into (binary) double precision numbers, or arithmetic such as x $% v;
also, ‘long double’ can be read by readBin.

For this reason, in that case, .Machine contains ten further components, longdouble.eps,
*.neg.eps, x.digits, x.rounding x.guard, x.ulp.digits, r.neg.ulp.digits,
x.exponent, *.min.exp, and *.max.exp, computed entirely analogously to their
double. x counterparts, see there.

sizeof.longdouble only tells you the amount of storage allocated for a long double. Often
what is stored is the 80-bit extended double type of IEC 60559, padded to the double alignment used
on the platform — this seems to be the case for the common R platforms using ix86 and x86_64

chips. There are other implementation of long double, usually in software for example on Sparc
Solaris and AIX.

Note that it is legal for a platform to have a ‘longdouble’ C type which is
identical to the ‘double’ type — this happens on ARM CPUs. In that case
capabilities ("long.double") will be false but on versions of R prior to 4.0.4,
.Machine may contain "longdouble. kind" elements.

Source
Uses a C translation of Fortran code in the reference, modified by the R Core Team to defeat over-
optimization in modern compilers.

References

Cody WIJ (1988). “Algorithm 665: Machar: A Subroutine to Dynamically Determined Ma-
chine Parameters.” ACM Transactions on Mathematical Software, 14(4), 303-311. doi:10.1145/
50063.51907.

See Also

.Plat form for details of the platform.

Examples

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

.Platform Platform Specific Variables

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

Usage

.Platform


https://doi.org/10.1145/50063.51907
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Value

A list with at least the following components:

0S.type character string, giving the Operating System (family) of the computer. One of
"unix" or "windows".

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

dynlib.ext 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 macOS users: these are shared objects as loaded by dyn . load and
not dylibs: see dyn.load.)

GUI 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"), "AQUA" (running under R.app on ma-
cOS), "Rgui" and "RTerm" (Windows) and perhaps others under alternative
front-ends or embedded R.

endian 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.

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

This should not be used to identify the OS.

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

r_arch character string, possibly "". The name of an architecture-specific directory
used in this build of R.

AQUA
.Platform$GUI is set to "AQUA" under the macOS GUI, R. app. This has a number of conse-
quences:
* ‘/usr/local/bin’ is appended to the PATH environment variable.
* the default graphics device is set to quartz.

* selects native (rather than Tk) widgets for the graphics = TRUE options of menu and
select.list.

HTML help is displayed in the internal browser.

* the spreadsheet-like data editor/viewer uses a Quartz version rather than the X11 one.

See Also

R.version 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. osVersion may give more details about the platform R is running on.

.