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Abstract

This is a (currently very incomplete) write-up of the many smaller
and larger design decisions we have made in organizing functionalities in
the Matrix package.

Classes: There’s a rich hierarchy of matrix classes, which you can
visualize as a set of trees whose inner (and “upper”) nodes are virtual
classes and only the leaves are non-virtual “actual” classes.

Functions and Methods:

- setAs()

- others

1 The Matrix class structures

Take Martin’s DSC 2007 talk to depict the Matrix class hierarchy; available
from https://stat.ethz.ch/ maechler/R/DSC-2007_MatrixClassHierarchies.pdf

From far, there are three separate class hierarchies, and every Matrix pack-
age matrix has an actual (or “factual”) class inside these three hierarchies: More
formally, we have three ( 3 ) main “class classifications” for our Matrices, i.e.,
three “orthogonal” partitions of “Matrix space”, and every Matrix object’s class
corresponds to an intersection of these three partitions; i.e., in R’s S4 class
system: We have three independent inheritance schemes for every Matrix, and
each such Matrix class is simply defined to contain three virtual classes (one
from each partitioning scheme), e.g,

The three partioning schemes are

1. Content type: Classes dMatrix, 1Matrix, nMatrix, (iMatrix, zMatrix)
for entries of type double, logical, pattern (and not yet integer and com-
plex) Matrices.

nMatrix only stores the location of non-zero matrix entries (where as
logical Matrices can also have NA entries!)
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2. structure: general, triangular, symmetric, diagonal Matrices
3. sparsity: denseMatrix, sparseMatrix

For example in the most used sparseMatrix class, "dgCMatrix", the three
initial letters dgC each codes for one of the three hierarchies:

d: double
g: general
C: CsparseMatrix, where C is for Column-compressed.
Part of this is visible from printing getClass("<classname>"):

> getClass("'dgCMatrix')

Class "dgCMatrix" [package "Matrix"]

Slots:

Name: i P Dim Dimnames x factors
Class: 1integer integer integer list numeric list
Extends:

Class "CsparseMatrix", directly

Class "dsparseMatrix", directly

Class "generalMatrix", directly

Class "dCsparseMatrix", directly

Class "dMatrix", by class "dsparseMatrix", distance 2
Class "sparseMatrix", by class "dsparseMatrix", distance 2
Class "compMatrix", by class "generalMatrix", distance 2
Class "Matrix", by class "CsparseMatrix", distance 3
Class "xMatrix", by class '"dsparseMatrix", distance 3
Class "mMatrix", by class "CsparseMatrix", distance 4
Class "replValueSp", by class "Matrix", distance 4

Another example is the "nsTMatrix" class, where nsT stands for

n: nis for “pattern”, boolean content where only the locations of the non-zeros
need to be stored.

t: triangular matrix; either Upper, or Lower.

T: TsparseMatrix, where T is for Triplet, the simplest but least efficient way
to store a sparse matrix.

From R itself, via getClass(.):

> getClass("ntTMatrix")


















