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CLAIMS / 
/ 

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

environment, the computer program product comprising: / 
/ // 

5 a computer readable storage medium readable by a processing circuit ind storing 
jf 

instructions for execution by the processing circuit for performing a method comprising: 

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

architecture, a non-contiguous specifier, the non-contiguous specific/having a first portion 

and a second portion, wherein the obtaining comprises obtaining Jfie first portion from a first 

10 field of the instruction and the second portion from a second Md of the instruction, the first 

field separate from the second field; / 

generating a contiguous specifier using the first portion and the second portion, the 

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

using the contiguous specifier to indicate Resource to be used in execution of a 

15 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. / 

2. The computer program product of claim 1, wherein the processor comprises an 

20 emulator, and wherein the first portion includes a first one or more bits, and the second 

portion includes a second onpror more bits, and the generating comprises concatenating the 

second one or more bits wfth the first one or more bits to form the contiguous specifier, 

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

25 3. The computer program product of claim 2, 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 brts from the plurality ofbits of the second field based on the operand position of the 

first /(eld. 
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4. The computer program product of claim 3, wherein the operand position of the fipt 

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. / 

/ J 5 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, me first portion 

consists of a plurality ofbits 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 fieM with the bits from the 

10 register field to provide the contiguous specifier. / 

6. The computer program product of any preceding oraim, wherein the using the 

contiguous specifier to indicate a resource includes usMfg the contiguous specifier to map to 
£ 

a register to be used by the second instruction. / 

15 / 
7. The computer program product of claiof 6, wherein the register mapped to by the 

contiguous specifier has the same value as me contiguous specifier. 

8. The computer program produc^of claim 6, wherein the register mapped to by the 

20 contiguous specifier has a differenyvalue from the contiguous specifier. 

9. The computer pro gran/pro duct of any preceding claim, wherein the first computer 

architecture includes an instruction set comprising first instructions having register fields to 

access a sub-section of Register space of the first computer architecture, and having second 

25 instructions having non-contiguous register fields for accessing the sub-section and 

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

the remaining sjrosections. 

10. The computer program product of claim 1, wherein the first field consists of a 

30 registeyfield, the second field consists of an extension field, the first portion consists of a 

plurality ofbits from the register field, the second portion consists of a bit from the extension 

fMd in a location of the instruction corresponding to the register field, and the generating 
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comprises concatenating the bit from the extension field with the bits from the register/held 

to provide the contiguous specifier, and further comprising: / 

obtaining, by the processor, from the first instruction, another non-contiguous 

specifier, the another non-contiguous specifier having another first portion andranother 

second portion, wherein the obtaining comprises obtaining the another first/portion from 

another first field of the instruction and the another second portion from/nother bit of the 

extension field, the another first field separate from the first field andine extension field; 

generating another contiguous specifier using the another first portion and the 

another bit, the generating using one or more rules based on thoopcode of the first 

instruction; and / 

using the another contiguous specifier to indicate ^resource to be used in execution 

of the second instruction. / 

11. A computer system for transforming instruction specifiers of a computing 

15 environment, the computer system comprising/ 

a memory; and / 

a processor in communications wjm the memory, wherein the computer system is 

configured to perform a method, said method comprising: 

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

20 architecture, a non-contiguous specifier, the non-contiguous specifier having a first portion 

and a second portion, wherein/the obtaining comprises obtaining the first portion from a first 

field of the instruction and me second portion from a second field of the instruction, the first 

field separate from the second field; 

generating a contiguous specifier using the first portion and the second portion, the 

25 generating using orfe or more rules based on the opcode of the first instruction; and 

using thycontiguous 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. 

30 / 
1 f. The computer system of claim 11, wherein the processor comprises an emulator, and 

Xvherein 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 more 

bits with the first one or more bits to form the contiguous specifier, wherein the second/me 

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 operan^r position 

associated therewith, and the second one or more bits are a subset of a plurality ofbits of the 

second field, and wherein the obtaining comprises selecting the second <mQ or more bits 
/ 

from the plurality ofbits 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 ̂ elected from a left-most 

location of the second field. 

15. The computer system of any of claims 11 to1*4, wherein the first field comprises a 

register field, the second field comprises an extension field, the first portion comprises a 

plurality ofbits from the register field, the second portion comprises a bit from the 

extension field in a location corresponding m the register field, and the generating comprises 

concatenating the bit from the extension^! eld with the bits from the register field to provide 

the contiguous specifier. 

16. The computer system oMny of claims 11 to 15, wherein the using the contiguous 

specifier to indicate a resource includes using the contiguous 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 

specifier has one iff: the same value as the contiguous specifier or has a different value from 

the contiguous/specifier. 

18. Amaethod of transforming instruction specifiers of a computing environment, the 

method comprising: 

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

Architecture, a non-contiguous specifier, the non-contiguous specifier having a first portion 



WO 2013/136144 
64 

PCT/IB2012/056436 

10 

15 

and a second portion, wherein the obtaining comprises obtaining the first portion from a first 

field of the instruction and the second portion from a second field of the instruction, tlje first 

field separate from the second field; 

generating a contiguous specifier using the first portion and the second poftion, the 

generating using one or more rules based on the opcode of the first instruction/and 
/ 

using the contiguous specifier to indicate a resource to be used in execution of a 

second instruction, the second instruction defined for a second computemrchitecture 

different from the first computer architecture and emulating a functio^r Df the first 

instruction. 

19. The method of claim 18, wherein the processor comprises an emulator, and 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 contiguou/specifier, wherein the second one or 

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

20 

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 ofbits 

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 withyme 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 

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; 

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. 

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 ofbits 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 

instruction. 

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 ofbits 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 ofbits 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 ofbits 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. 


