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METHOD AND APPARATUS FOR IMPROVED
COMPUTER LOAD AND STORE
OPERATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. patent application
Ser. No. 09/629,805 entitled METHOD AND APPARATUS
FOR IMPROVED COMPUTER LOAD AND STORE
OPERATIONS, having a common assignee and common
inventors, and filed on Jul. 31, 2000. That application claimed
priority from provisional application Ser. No. 60/176,937. In
addition, that application is a continuation-in-part of the fol-
lowing U.S. Pat. Nos. 6,477,562, 6,292,888, and 6,389,449,
and 7,020,879.

FIELD OF THE INVENTION

The present invention is in the field of digital processing
and pertains more particularly to apparatus and methods for
loading and storing data entities in computer operations.

BACKGROUND OF THE INVENTION

The present invention is in the area of CPU operations in
executing instructions from software. As is known in the art
there are many kinds of instruction set architectures (ISA),
and certain architectures have become favored in many com-
puter operations. One of those architectures is the well-
known MIPS ISA, and the MIPS ISA is used in the present
specification in several examples. The invention, however, is
not limited to MIPS ISA.

One of the necessary operations in computer processes
when executing instructions is moving data entities between
general-purpose or cache memory and register files in a CPU
where the datais readily accessible. When more than one data
entity must be loaded or stored before execution can com-
mence or continue, several instructions are needed in a con-
ventional instruction set architecture. In applications that
need to access data the present inventors have discovered that
it would be desirable to have a single instruction that could
load or store data entities that are related in a known pattern,
and that a single instruction capable of such operation would
significantly improve the speed and efficiency of many com-
puter operations.

What is therefore clearly needed is a method and apparatus
comprising a single instruction for indicating data entities
having a known positional relationship in memory, and for
loading or storing a series of such data entities as a result of
executing the single instruction.

SUMMARY OF THE INVENTION

In a preferred embodiment of the present invention, in
computer operation, a method for selecting data entities from
a memory and writing the data entities to a register file is
provided, comprising steps of (a) selecting and reading N
entities beginning at a first address; and (b) writing the entities
to the register file from a first register in the order of the
entities in the memory. In preferred embodiments the steps
follow from a Stream Load instruction implemented accord-
ing to an instruction set architecture (ISA), and the ISA may
be MIPS. Also in a preferred embodiment arguments of the
Stream Load instruction indicate a beginning memory
address from which to read data entities, a first register in the
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2

register file at which to begin writing the data entities, and a
number indicating the number of data entities to read and
write.

In another aspect of the invention, in computer operation, a
method for selecting data entities from a register file and
writing the data entities to a memory is provided, comprising
steps of (a) selecting and reading N entities beginning at a first
register; and (b) writing the entities to the memory from a first
address in the order of the entities in the register file. In
preferred embodiments the steps follow from a Stream Store
instruction implemented according to an instruction set archi-
tecture (ISA), and the ISA is MIPS. Also in preferred embodi-
ments arguments of the Stream Store instruction indicate a
beginning register from which to read data entities, an address
in memory from which to write the data entities, and a number
indicating the number of data entities to read and write.

In another aspect of the invention, in computer operations,
a method for selecting data entities from a memory and writ-
ing the data entities to a register file is provided, comprising
steps of (a) consulting a first map of entities to copy relative to
a first address; (b) selecting and reading those entities indi-
cated by the map; (c) consulting a second map of positions to
write the entities copied from the memory, relative to a first
register; and (d) writing the entities to the register file accord-
ing to the second map. In preferred embodiments the steps
follow from a Masked Load instruction implemented accord-
ing to an instruction set architecture (ISA). Also in preferred
embodiments the ISA is MIPS. Also in preferred embodi-
ments arguments of the Masked Load instruction indicate a
beginning memory address for positioning a mask, a mask
number to be used, and a first register where to begin writing
data entities in the register file. In some embodiments the first
and second maps are implemented as bit strings, wherein the
position of bits in the string indicate the positions for data
entities to be selected from memory, and the registers to
which data entities are to be written.

Inyet another aspect of the invention a method for selecting
data entities from a register file and writing the data entities to
a memory is provided, comprising steps of (a) consulting a
first map of entities to read relative to the first register; (b)
selecting and reading those entities indicated by the map; (c)
consulting a second map of positions to write the entities read
from the register file, relative to the first address; and (d)
writing the entities to the memory file according to the second
map. In preferred embodiments the steps follow from a
Masked Store instruction implemented according to an
instruction set architecture (ISA), and the ISA may be MIPS.
Also in preferred embodiments arguments of the Masked
Store instruction indicate a beginning register for positioning
a mask, a mask a number to be used, and a first register where
to begin writing data entities in the memory. In some embodi-
ments the first and second maps are implemented as bit
strings, wherein the position of bits in the string indicate the
positions for data entities to be read, and the registers to which
data entities are to be written.

In yet another embodiment of the invention, for use in
computer operations, a Stream Load instruction is provided
comprising an indication of the instruction; a first argument
indicating a first address in a memory from which to begin
reading data entities; a second argument indicating a first
register in a register file from which to write the data entities
read from the memory; and a third argument indicating a
number of data entities to be read and written.

In another aspect a Stream Store instruction is provided
comprising an indication of the instruction; a first argument
indicating a first address in a register file from which to begin
reading data entities; a second argument indicating a first


















