A pipeli

ned nmethod for executing instructions in a conputer system The

present invention includes providing nultiple instructions as a continuous
st ream of operqﬁlons_,Ithwstrean1of operations is provided in "program
order. Inone enbodi nent, e stream of operations is provided by
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I nstructions,

struction-length decodi ng on the instructions,
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rotating the | and decoding the instructions. The present

I nvention also per orns regi ster renam ng, allocates resources and sends a

portlon of each of the operations to a buffering mechanism (e.g.,

a

reservation station). The instruction cache nmenmory |ookup, instruction
| ength decoding, rotation and dasgriatg of the instructi Qg gude gl I as the

regi ster

renaming, are performed I n consecutive pipestages.

PIPELINED PROCESSING OF INSTRUCTIONS IN A COMPUTER SYSTEM

A pipelined method for executing instructions in a computer
system. The present invention includes providing multiple instructions as a
continuous stream of operations. This stream of operations is provided in
program order. In one embodiment, the stream of operations is provided by
performing an instruction cache memory lookup to fetch the multiple
instructions, performing instruction length decoding on the instructions,
rotating the instructions, and decoding the instructions. The present
invention also performs register renaming, allocates resources and sends a
portion of each of the operations to a buffering mechanism (e.g., a reservation
station). The instruction cache memory lookup, instruction length decoding,
rotation and decoding of 't_he instructions, as well as the register renaming, are
performed in consecutive pipestages.

' The present invention provides for executing the instructions in
an out-of-order pipeline. The execution produces results. In one
embodiment, the instructions are executed by determining the data readiness
of each of the operations and scheduling data ready operations. These
scheduled data ready operations are dispatched to an execution unit and
executed. The results are written back for use by other operations or as data
output or indication. The determination of execution readiness, the
dispatching and the execution, and writeback, are performed in consecutive
pipestages.

The present invention also provides for retifing each of the
continuous stream of operations in such a manner as to commit their results

to architectural state and to reestablish sequential program order.
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.Theé present invention provides for executing the instructions in an
out - of -order pipeline. The execution produces results. In one enbodinent,
the instructions are executed by determ ning the_data readiness--of each of
t he operations and scheduling data ready operati on esensSe qlal.cle d data
ready operations are dispatched to an execution u The
results are witten back for use by ether operation Imﬁ ut put or
i ndi cation. The determ nation of execution readi nes h| ng and
t he execution, and witeback, are perfornmed in consecutive pi pestages.
Thée present invention also provides for retiring each of the continuous
stream of operations in such a manner as to conmt their results to
architectural stateTgBGhrbsent 0%l shanggubatsteds desegibath aboderinto a
The present invention arranges the steps described above into a pipeline,
such t hat g;jb@ﬂdeO'sﬁch nRit weltiPlesinseacton, ewels abvaripas posntsriniits  execut i on,
can proce si nul t aneousl| y.

execution, can proceed simultaneously.

{aS BEEN
TS SHEET HA
\ THIS SHERY eD

p—



