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CLAIMS

1. A computer program product for transforming instruction specifiers of a cop uting

/

&

4

environment, the computer program product comprising:

a computer readable storage medium readable by a processing circuitﬁd storing
instructions for execution by the processing circuit for performing a method lcomprising:

obtaining, by a processor, from a first instruction defined for a | ifst computer
architecture, a non-contiguous specifier, the non-contiguous specifi a first portion
and a second portion, wherein the obtaining comprises obtaining first portion from a first
field of the instruction and the second portion from a second fé 1d of the instruction, the first
field separate from the second field; f

generating a contiguous specifier using the first p brtion and the second portion, the
generating using one or more rules based on the opcg de of the first instruction; and

using the contiguous specifier to indicate g fesource to be used in execution of a
second instruction, the second instruction defin, 44 for a second computer architecture
different from the first computer architecturg ‘and emulating a function of the first

instruction.

2. The computer program prog ict of claim 1, wherein the processor comprises an
emulator, and wherein the first prtion includes a first one or more bits, and the second
portion includes a second ong or more bits, and the generating comprises concatenating the
second one or more bits with the first one or more bits to form the contiguous specifier,

wherein the second ongor more bits are the most significant bits of the contiguous specifier.

3. The compf er program product of claim 2, wherein the first field has an operand
position assocfated therewith, and the second one or more bits are a subset of a plurality of
bits of the gécond field, and wherein the obtaining comprises selecting the second one or
more bigg from the plurality of bits of the second field based on the operand position of the

first Aeld.



10

15

20

25

30

WO 2013/136144 PCT/IB2012/056436
61

4. The computer program product of claim 3, wherein the operand position of the fiyst
field is as a first operand, and wherein the second one or more bits are selected from -/

most location of the second field.

5. The computer program product of any preceding claim, wherein the first field
consists of a register field, the second field consists of an extension field, first portion
4

consists of a plurality of bits from the register field, the second portion obnsists of a bit from

register field to provide the contiguous specifier.

‘«’/r
6. The computer program product of any preceding ¢faim, wherein the using the
contiguous specifier to indicate a resource includes the contiguous specifier to map to

a register to be used by the second instruction.

7. The computer program product of clain wherein the register mapped to by the

contiguous specifier has the same value as the contiguous specifier.

8. The computer program product /of claim 6, wherein the register mapped to by the

contiguous specifier has a differentAalue from the contiguous specifier.

9. The computer progra roduct of any preceding claim, wherein the first computer
architecture includes an ingfruction set comprising first instructions having register fields to
access a sub-section of 3 egister space of the first computer architecture, and having second

imstructions having ngh-contiguous register fields for accessing the sub-section and

remaining subsect idns of the register space, the first instructions precluded from accessing
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comprises concatenating the bit from the extension field with the bits from the registerfield
to provide the contiguous specifier, and further comprising:
obtaining, by the processor, from the first instruction, another non-contigy '
specifier, the another non-contiguous specifier having another first portion ang "
second portion, wherein the obtaining comprises obtaining the another first, rtion from
another first field of the instruction and the another second portion froother bit of the
extension field, the another first field separate from the first field and 4 fe extension field,;
generating another contiguous specifier using the another fj St portion and the
another bit, the generating using one or more rules based on thcode of the first
mstruction; and v V
using the another contiguous specifier to indicate to be used in execution
of the second instruction. ‘
11. A computer system for transforming inst specifiers of a computing
environment, the computer system comprising;/
a memory; and
a processor in communications h the memory, wherein the computer system is
configured to perform a method, said i thod comprising:
obtaining, by a processor, z a first instruction defined for a first computer
architecture, a non-contiguous o the non-contiguous specifier having a first portion
and a second portion, wherei “ obtaining comprises obtaining the first portion from a first
field of the instruction and j second portion from a second field of the instruction, the first
field separate from the field;
generating a tiguous specifier using the first portion and the second portion, the

generating using off¢ or more rules based on the opcode of the first instruction; and

The computer system of claim 11, wherein the processor comprises an emulator, and

herein the first portion includes a first one or more bits, and the second portion includes a
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second one or more bits, and the generating comprises concatenating the second one or u
bits with the first one or more bits to form the contiguous specifier, wherein the second 6 1
or more bits are the most significant bits of the contiguous specifier.
13.  The computer system of claim 12, wherein the first field has an operaosition
associated therewith, and the second one or more bits are a subset of a of bits of the
second field, and wherein the obtaining comprises selecting the second oz or more bits
from the plurality of bits of the second field based on the operand po of the first field.
14.  The computer system of claim 13, wherein the operand n ition of the first field is as
a first operand, and wherein the second one or more bits are § ected from a left-most
location of the second field.

15.  The computer system of any of claims 11 to 4 , wherein the first field comprises a
register field, the second field comprises an - field, the first portion comprises a
plurality of bits from the register field, the o portion comprises a bit from the
extension field in a location corresponding - the register field, and the generating comprises
concatenating the bit from the extensiony with the bits from the register field to provide

the contiguous specifier.

16.  The computer system offany of claims 11 to 15, wherein the using the contiguous
specifier to indicate a c includes using the contiguous specifier to map to a register to

be used by the second insjt ‘

17. The computy ystem of claim 16, wherein the register mapped to by the contiguous
specifier has . the same value as the contiguous specifier or has a different value from
the contiguo : peciﬁer.

18. A ethod of transforming instruction specifiers of a computing environment, the
methgll comprising:

obtaining, by a processor, from a first instruction defined for a first computer

drchitecture, a non-contiguous specifier, the non-contiguous specifier having a first portion
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and a second portion, wherein the obtaining comprises obtaining the first portion from a fifst

using the contiguous specifier to indicate a resource to be used in ¢ ution ofa
second instruction, the second instruction defined for a second computer/a chitecture
different from the first computer architecture and emulating a functiog of the first
instruction.
19.  The method of claim 18, wherein the processor comp, an emulator, and wherein
the first portion includes a first one or more bits, and the Cond portion includes a second
one or more bits, and the generating comprises concate; ting the second one or more bits
with the first one or more bits to form the contiguous peciﬁer, wherein the second one or

more bits are the most significant bits of the cont] specifier.

20.  The method of claim 18 or claim 1fherein the first field comprises a register field,
the second field comprises an extension § 1d, the first portion comprises a plurality of bits
from the register field, the second po comprises a bit from the extension field in a
location corresponding to the field, and the generating comprises concatenating the
bit from the extension field e bits from the register field to provide the contiguous

specifier.
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CLAIMS

1. A computer program product for emulating instructions in a computing
environment, the computer program product comprising:

a computer readable storage medium readable by a processing circuit and
storing instructions for execution by the processing circuit for performing a method
éomprising:

determining from a first instruction defined for a first computer architecture that
the first instruction includes a non-contiguous register operand specifier having a first
portion and a second portion, non-contiguous with the first portion;

obtaining the non-contiguous register operand specifier from the first instruction
comprising obtaining the first portion from a first field of the first instruction and the second
portion from a second field of the first instruction, the first field separated
from the second field by at least one intervening field, wherein a portion of the opcode of
the first instruction specifies the first field and the second field used to designate the non-
contiguous specifier;

generating a contiguous register operand specifier using the first portion and the
second portion obtained from the first instruction, the generating using one or more rules
depending on the format of the instruction specified by the opcode of the first instruction;

using the contiguous register operand specifier in place of the non-contiguous
register operand specifier to indicate a resource to be used in execution of a second
instruction, the second instruction defined for a second computer architecture different
from the first computer architecture and emulating a function of the first instruction; and

executing the secbnd mstruction to emulate the function of the first instruction, the
executing using the resource indicated by the contiguous register operand specifier

without further regard to the non-contiguous register operand specifier.

2. The computer program product of claim 1, wherein the first portion includes a
first one or more bits, and the second portion includes a second one or more bits, and the
generating comprises concatenating the second one or more bits with the first one or
more bits to form the contiguous register operand specifier, wherein the second one or

more bits are the most significant bits of the contiguous register operand specifier.

3. The computer program product of claim 2, wherein the first field has an operand
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position associated therewith, and the second one or more bits are a subset of a plurality
of bits of the second field, and wherein the obtaining comprises selecting the second one
or more bits from the plurality of bits of the second field based on the operand position of
the first field.

4, The computer program product of claim 3, wherein the operand position of the first
field is as a first operand, and wherein the second one or more bits are selected from a

left- most location of the second field.

5. The computer program product of any one of the preceding claims, wherein the first
field consists of a register field, the second field consists of an extension field, the first
portion consists of a plurality of bits from the register field, the second portion consists of a
bit from the extension field in a location of the instruction corresponding to the register
field, and the generating comprises concatenating the bit from the extension field with the

bits from the register field to provide the contiguous register operand specifier.

6. The computer program product of any one of the preceding claims, wherein the
using the contiguous register operand specifier to indicate a resource includes using the
contiguous register operand specifier to map to a register to be used by the second

mstruction.

7. The computer program product of claim 6, wherein the register mapped to by the
contiguous register operand specifier has the same value as the contiguous register

operand specifier.

8. The computer program product of claim 6, wherein the register mapped to by
the contiguous register operand specifier has a different value from the contiguous

register operand specifier.

9. The computer program product of any one of the preceding claims, wherein the first
computer architecture includes an instruction set comprising first instructions having register
fields to access a sub-section of a register space of the first computer architecture, and having
second instructions having non-contiguous register fields for accessing the sub-section and

remaining subsections of the register space, the first instructions precluded from accessing
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the remaining subsections.

10. The computer program product of claim 1, wherein the first field consists of a
register field, the second field consists of an extension field, the first portion consists of a
plurality of bits from the register field, the second portion consists of a bit from the extension
field in a location of the instruction corresponding to the register field, and the generating
comprises concatenating the bit from the extension field with the bits from the register field
to provide the contiguous register operand specifier, and further comprising:

obtaining, by the processor, from the first instruction, another non-contiguous
register operand specifier, the another non-contiguous register operand specifier having
another first portion and another second portion, wherein the obtaining comprises obtaining
the another first portion from another first field of the instruction and the another second
portion from another bit of the extension field, the another first field separate from the first
field and the extension field;

generating another contiguous register operand specifier using the another first
portion and the another bit, the generating using one or more rules based on the opcode of
the first instruction; and

using the another contiguous register operand specifier to indicate a resource to

be used in execution of the second instruction.

11. A computer system for emulating instructions in a computing environment,
the computer system comprising:

a memory; and

a processor in communications with the memory, wherein the computer system
is configured to perform a method, said method comprising:

determining from a first instruction defined for a first computer architecture that
the first instruction includes a non-contiguous register operand specifier having a first
portion and a second portion, non-contiguous with the first portion;

obtaining the non-contiguous register operand specifier from the first instruction
comprising obtaining the first portion from a first field of the first instruction and the
second portion from a second field of the first instruction, the first field separated from the
second field by at least one intervening field, wherein a portion of the opcode of the first
instruction specifies the first field and the second field used to designate the non-

contiguous specifier;
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generating a contiguous register operand specifier using the first portion and the
second portion obtained from the first instruction, the generating using one or more rules
depending on the format of the instruction specified by the opcode of the first instruction;

using the contiguous register operand specifier in place of the non-contiguous
register operand specifier to indicate a resource to be used in execution of a second
instruction, the second instruction defined for a second computer architecture different
from the first computer architecture and emulating a function of the first instruction; and

executing the second instruction to emulate the function of the first instruction,
the executing using the resource indicated by the contiguous register operand specifier

without further regard to the non-contiguous register operand specifier.

12. The computer system of claim 11, wherein the first portion includes a first one or
more bits, and the second portion includes a second one or more bits, and the generating
comprises concatenating the second one or more bits with the first one or more bits to
form the contiguous register operand specifier, wherein the second one or more bits are

the most significant bits of the contiguous register operand specifier.

13.  The computer system of claim 12, wherein the first field has an operand position
associated therewith, and the second one or more bits are a subset of a plurality of bits of the
second field, and wherein the obtaining comprises selecting the second one or more bits

from the plurality of bits of the second field based on the operand position of the first field.

14, The computer system of claim 13, wherein the operand position of the first field is
as a first operand, and wherein the second one or more bits are selected from a left-most

location of the second field.

15. The computer system of any one of claims 11 to 14, wherein the first field
comprises a register field, the second field comprises an extension field, the first portion
comprises a plurality of bits from the register field, the second portion comprises a bit from
the extension field in a location corresponding to the register field, and the generating
comprises concatenating the bit from the extension field with the bits from the register field

to provide the contiguous register operand specifier.

16. The computer system of any one of claims 11 to 15, wherein the using the
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contiguous register operand specifier to indicate a resource includes using the
contiguous register operand specifier to map to a register to be used by the second

instruction.

17.  The computer system of claim 16, wherein the register mapped to by the
contiguous register operand specifier has one of: the same value as the contiguous register

operand specifier or has a different value from the contiguous register operand specifier.

18. A method of emulating instructions in a computing environment, the
method compnsmg:

determining from a first instruction defined for a first computer architecture that
the first instruction includes a non-contiguous register operand specifier having a first
portion and a second portion, con-contiguous with the first portion;

obtaining the non-contiguous register operand specifier from the first instruction
comprising obtaining the first portion from a first field of the first instruction and the second
portion from a second field of the first instruction, the first field separated
from the second field by at least one intervening field, wherein a portion of the opcode of
the first instruction specifies the first field and the second field used to designate the non-
contiguous specifier;

generating a contiguous register operand specifier using the first portion and the
second portion obtained from the first instruction, the generating using one or more rules
depending on the format of the instruction specified by the opcode of the first instruction;

using the contiguous register operand specifier in place of the non-contiguous
register operand specifier to indicate a resource to be used in execution of a second
instruction, the second instruction defined for a second computer architecture different
from the first computer architecture and emulating a function of the first instruction; and

executing the second instruction to emulate the function of the first instruction, the
executing using the resource indicated by the contiguous register operand specifier

without further regard to the non-contiguous register operand specifier.

19. The method of claim 18, wherein the first portion includes a first one or more bits,
and the second portion includes a second one or more bits, and the generating comprises
concatenating the second one or more bits with the first one or more bits to form the

contiguous register operand specifier, wherein the second one or more bits are the most
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significant bits of the contiguous register operand specifier.

20. The method of claim 18 or claim 19, wherein the first field comprises a register field,
the second field comprises an extension field, the first portion comprises a plurality of bits
from the register field, the second portion comprises a bit from the extension field in a
location corresponding to the register field, and the generating comprises concatenating the
bit from the extension field with the bits from the register field to provide the contiguous

register operand specifier.




