Claims

1. Aprogrammable logic unit, comprising:

one or more programmable processing elements; and

a sequencer selecting one interpretation register from multiple interpretation registers based
on a Type ID value within instructions in an instruction stream, obtaining one instruction
group from multiple instruction groups based on the value of the selected interpretation
register, determining command from the obtained instruction group based on an opcode value
within the instructions, and sending commands to said processing elements,

wherein values of each interpretation register can be updated by executing the instructions
and same operations operating on a different operand data format are defined in the same
opcode positions within at least two different instruction groups within the multiple

instruction groups.

2. The unit of Claim 1, wherein said instruction stream includes both processing

instructions and also sequencing instructions.

3. The unit of Claim 1, wherein said instruction stream includes both processing
instructions and also sequencing instructions, and wherein both said processing instructions
and said sequencing instructions include said Type ID, and wherein said Type ID also

indicates whether each instruction is a processing instruction or a sequencing instruction.

4. The unit of Claim 1, wherein said instruction stream includes both processing
instructions and also sequencing instructions, and said sequencing instructions can include

commands for changing the values in at least some ones of said interpretation registers.
5. The unit of Claim 1, wherein said commands are expanded by at least one said

sequencer; and wherein said instruction stream includes both processing instructions and also

sequencing instructions; and wherein said sequencing instructions can include set-up
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commands which are executed by said sequencer and not by said processing elements,

including commands for changing the values in the interpretation register.

6. The unit of Claim 1, wherein said commands are expanded by at least one said
sequencer; and wherein said sequencer broadcasts a single instruction stream to multiple

processing elements in a SIMD configuration,

7. The unit of Claim 1, wherein each single one of said instructions specifies only a single

opcode.

8. The unit of any one of Claims 2-5, wherein each said processing instruction includes an
index number which selects a respective portion of said interpretation registers, and wherein
said sequencer expands said respective processing instruction by using said respective portion

of said interpretation registers.

9. A method of executing an instruction stream on a logic unit comprising one or more
programmable processing elements and at least one sequencer, comprising the actions of:

a) interpreting, by said sequencer, each of the instructions, by selecting one interpretation
register from multiple interpretation registers based on a Type ID field of each instruction in
the instruction stream, by obtaining one instruction group from multiple instruction groups
based on the value of the selected interpretation register, and by determining command from
the obtained instruction group based on an opcode field of each instruction, and sending said
command to said processing elements; and

b) executing said instructions in accordance with said step (a),

wherein values of each interpretation register can be updated by executing the instructions
and same operations operating on a different operand data format are defined in the same
opcode positions within at least two different instruction groups within the multiple

instruction groups.
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10. The method of Claim 9, wherein said instruction stream includes both processing

instructions and also sequencing instructions.

11. The method of Claim 9, wherein said instruction stream includes both processing
instructions and also sequencing instructions, and wherein said Type ID also indicates

whether each instruction is a processing instruction or a sequencing instruction.

12. The method of Claim 9, wherein said instruction stream includes both processing
instructions and also sequencing instructions, and said sequencing instructions can include

commands for changing the values in at least some ones of said interpretation registers.

13. The method of Claim 9, wherein said commands are expanded by said at least one
sequencer; and wherein said instruction stream includes both processing instructions and also
sequencing instructions; and wherein said sequencing instructions can include set-up
commands which are executed by said sequencer and not by said processing elements,

including commands for changing the values in the interpretation register.

14. The method of Claim 9, wherein said commands are expanded by said at least one
sequencer; and wherein said sequencer broadcasts a single instruction stream to multiple said
processing elements in a SIMD configuration.

15. The method of Claim 9, wherein each said instruction specifies only a single opcode.

16. The method of any one of Claims 10-13, wherein each said processing instruction
includes an index number which selects a respective particular portion of said interpretation
register, and wherein said sequencer expands said respective processing instruction by using

said respective particular portion of said interpretation register.

17. A method for executing a series of processing instructions, comprising the actions of:
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a) interpreting each of the instructions, by selecting one interpretation register from
multiple interpretation registers based on a Type ID field of each instruction in the series of
processing instructions, by obtaining one instruction group from multiple instruction groups
based on the value of the selected interpretation register, and by determining command from
the obtained instruction group based on an opcode field of each instruction; wherein said Type
ID field distinguishes between sequencer and processing-element instructions, and also
distinguishes among multiple different formats for processing-element instructions; and

b) executing said instructions in accordance with said step (a),

wherein values of each interpretation register can be updated by executing the instructions
and same operations operating on a different operand data format are defined in the same
opcode positions within at least two different instruction groups within the multiple

instruction groups.

18. The method of Claim 17, wherein said sequencer instructions can include commands for

changing the values in at least some ones of said interpretation registers.

19. The method of Claim 17, wherein said commands are expanded by at least one
sequencer; and wherein said sequencer instructions can include set-up commands which are

executed only by said sequencer.

20. The method of Claim 17, wherein said sequencer instructions can include commands for

changing the values in the interpretation register.
21. The method of Claim 17, wherein said commands are expanded by at least one
sequencer; and wherein said sequencer broadcasts a single instruction stream to muitiple

processing elements in a SIMD configuration.

22. The method of Claim 17, wherein each single said processing instruction specifies only a

single opcode.

18




23. A computing architecture in which: processing instructions in an instruction stream, each
including both an opcode and also a Type ID which selects among multiple interpretation
registers;

some of said interpretation registers containing information for interpreting said commands
differently, depending on which of said interpretation registers has been selected; and

sequencing logic which is connected to send an instruction to one or more processing
elements, the instruction being generated by selecting one interpretation register from
multiple interpretation registers based on the value of the Type ID, by obtaining one
instruction group from multiple instruction groups based on information stored in said
selected interpretation registers, and by determining command from the obtained instruction
group based on the value of the opcode,

wherein values of each interpretation register can be updated by executing the instructions
and same operations operating on a different operand data format are defined in the same
opcode positions within at least two different instruction groups within the multiple

instruction groups.

24. The architecture of Claim 23, wherein said instruction stream includes both said
processing instructions and also sequencing instructions which are executed by said

sequencing logic.

25. The architecture of Claim 23, wherein said instruction stream includes both said
processing instructions and also sequencing instructions, and both said processing instructions
and said sequencing instructions include said Type ID, and said Type ID also indicates

whether each instruction is a processing instruction or a sequencing instruction.
26. The architecture of Claim 23, wherein said instruction stream includes both said

processing instructions and also sequencing instructions, and the sequencing instructions can

include commands for changing the values in the interpretation register.
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27. The architecture of Claim 23, wherein said instruction stream includes both said
processing instructions and also sequencing instructions which cause said sequencing logic to

change the values in the interpretation register.

28. The architecture of Claim 23, wherein said sequencing logic broadcasts a single

instruction stream to multiple processing elements in a SIMD configuration.

29. The architecture of Claim 23, wherein each said processing instruction includes only one

op code.

30. A computing architecture in which:

processing instructions are mixed with sequencing instructions in a stream, each instruction
comprising a Type ID and an opcode; and

at least one sequencer is connected to receive the processing instructions, to select one
interpretation register from multiple interpretation registers based on the Type ID value, to
obtain one instruction group from multiple instruction groups based on the value of the
selected interpretation register, and to determine command from the obtained instruction
group based on the opcode value, in order to produce executable commands for one or more
processing elements; and

said sequencer is also connected to receive the sequencing instructions, and can change the
values in said interpretation register in response to at least one said sequencing instruction,

wherein same operations operating on a different operand data format are defined in the
same opcode positions within at least two different instruction groups within the multiple

instruction groups.
31. The architecture of Claim 30, wherein said instruction stream includes both said

processing instructions and also sequencing instructions, and both said processing instructions

and said sequencing instructions include said Type ID, and said Type ID also indicates
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whether each instruction is a processing instruction or a sequencing instruction.

32. The architecture of Claim 30, wherein said sequencer broadcasts a single instruction

stream to multiple processing elements in a SIMD configuration.

33. The architecture of Claim 30, wherein each said processing instruction includes only one

opcode.

34. A multiprocessing system, comprising multiple interconnected units according to Claim

1.
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What is claimed is:

1. A programmable logic unit, comprising:
one or more programmable processing clements; and
a sequencer which is connected to decode instructions in an insfriction stream
using indirect reference to multiple interpretation registers, as specified
by a Type ID value within said instructions, and §6 send commands to
said processing elements accordingly.

2, The unit of Claim 1, wherein said instruction stream includes both processing
instractions and also sequencing instracti

3. The unit of Claim 1, wherein said -instm ion stream includes both processing
instructions and also sequencing” instructions, and wherein both said
processing instructions and saigd sequencing instructions inclde said Type
ID, and wherein said Type ¥ also indicates whether each instruction is a
processing instruction or # sequencing instruction.

4. The unit of Claim 1, wherein said instruction stream includes both processing
ingtructions and/” also sequencing instructions, and said sequencing
instructions ¢

include commands for changing the values in at least some
said interpretation registers.



3. The umit of Claim 1, wherein said commands are expanded by at least one éaié
sequencer; and wherein said instruction stream includes both processing
mstructions and also sequencing instructions. and wherein said sequencipg
instructions can include set-up commands which are executed by/said
sequencer and not by said processing clements, including commpdnds for

changing the values in the interpretation register.

6. The unit of Claim 1, wherem said commands are expanded by/at least one said

Taaosd

sequencer; and wherein said sequencer broadcasts a sudle instruction stream

e

to mulhiple processing elements in a SIMD configyration.

7. The unit of Claim 1, wherein each single one of sadd mstructions specifies only a

single opeode.

8. The unit of Claim 1, wherein each said processing instruction includes an mdex
number which selects a respectife portion of said interpretation registers,
and wherein said sequencer gxpands said respective processing instruction

by using said respective partion of said interpretation registers.
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9. A method of executing a series of processing instructions, comprising the
actions of:

a) interpreting each of the instructions with reference to a respettive
interpretation register which is specified in a Type ID field of/ones of
said instructions; and

b) executing said instructions in accordance with said step (a).

10. The method of Claim 9, wherein said instruction sirtam includes both
processing instructions and also sequencing instructiphs,

11. The method of Claim 9, wherein said instryétion stream includes both
processing instructions and also sequencing’ instructions, and wherein said
Type ID also indicates whether each instpiction is a processing instruction or |
a sequencing instruction.

12. The method of Claim 9, whergin said instruction siream includes both
processing instructions and also sequencing instructions, and said
sequencing instructions cat include commands for changing the values in at
least some ones of said4nterpretation registers. "
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13. The method of Claim 9, wherein said commands are expanded by at least ong,

sequencer and not by said procesging elements, including ¢
changing the values in the interpretation register,

interpretation register, and
processing instruction b
interpretation registe

vherein said sequencer expands said respective
using said respective particular portion of said
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17. A method for executing a series of processing instructions, comprising the
actions of:

a) interpreting each of the instructions using an indirect referegge to a

respective interpretation register which is specified in a Type/ID field of

ones of said imstructions; wherein said Type ID field distinguishes

between sequencer and processing-clement instryétions, and also
distinguishes among multiple different formats fof processing-element
instructions; and

b) executing said instructions in accordance with sgad step (a).

18. The method of Claim 17, wherein gaid sequencer instructions ¢an include
commands for changing the values/in at least some ones of said
interpretation registers.

19. The method of Claim 17, wherein 6aid commands are expanded by at least one
. sequencer; and wherein spfd sequencer instructions can include set-up

commands which are expéuted only by said sequencer.

20. The method of Claid 17, wherein said sequencer instructions can include
commands for changing the values in the interpretation register.

21. The method of Claim 17, wherein said commands are expanded by at least one
sequences; and wherein said sequencer broadcasts a single instruction stream
to multiple processing elements in a SIMD configuration.

22. The method of Claim 17, wherein each single said processing instruction
specifies only a single opcode.
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23, A computing architecture in which:

processing instructions in an instruction stream, each including both command
bits and also a Type ID which selects among multiple interprétation
registers;

some of said interpretation registers containing information for intérpreting said
commands differently, depending on which of spid interpretation
registers has been selected; and

segquencing logic which is connected to expand said copdmands, in combination
with information stored in said interpretation registers, to thereby
generate an expanded instraction which is gent to one or more processing
elements.

24, The architecture of Claim 23, wherein/said instruction stream includes both
said processing instructions and /also sequencing instructions which are
executed by said sequencing logic.

25. The architecture of Claim 23, wherein said instruction stream includes both
said processing instrugtions and also sequencing instructions, and both said
processing instructjdns and said sequencing instructions include said Type
ID, and said Type 1D also indicates whether each instruction is a processing

instraction or’a sequencing instruction.

26. The architteturs of Claim 23, wherein said instruction stream includes both
saidprocessing instructions and also sequencing insiructions, and the
gquencing instructions can include commands for changing the values in

the interpretation register.
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27. The architecture of Claim 23, wherein said instruction stream includes both
said processing instructions and also sequencing instructions which eause
said sequencing logic to change the values in the interpretation register.

28. The architecture of Claim 23, wherein said sequencing elemeny/broadcasts a
single instruction stream to multiple processing elemerts in a SIMD
configuration,

29. The architecture of Claim 23, wherein each said pro
only one op code.

c4sing instruction includes
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30. A computing architecture in which:

processing instructions are mixed with sequencing instructions in a streay and

at least one sequencer is connected to receive the processing instructipfs, and to
expand at least some of the processing instructions by use of =
interpretation register to produce executable commands/Aor one or more
processing elements; and

said sequencer is also conmected 10 receive the sequencirg instructions, and can
¢hange the values in said interpretation register’in response to at least one
said sequencing instruction.

31, The architecture of Claim 30, wherein sajd instruction stream includes both
said processing instructions and also gequencing instructions, and both said
processing instructions and said sequencing instructions include said Type
ID, and said Type ID also indigates whether each instruction is a processing

mstruction or a sequencing stryction.,

32, The architecture of Clajma 30, wherein said sequencer broadcasts a single
instruction stream to/multiple processing elements in a SIMD configuration.

33. The architecture of Claim 30, wherein each said processing instruction includeg
only one opéode.

34, A multiprocessing system, comprising multiple interconnected units according
to Claim 1.
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