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Search query (1): [SP]: A reusable algorithmic pipelined core, comprising: a processing unit; an array of reconfigurable, field programmable gates,
wherein the field programmable gates are programmed by an algorithmic matching pipelined compiler, such that the algorithmic matching
pipelined compiler precompiles source code designed for operation on a standard processor without parallel processing for processing by the
processing unit, and the processing unit and the algorithmic matching pipelined compiler configures the field programmable gates to operate as
pipelined, parallel processors. 2. The core of claim 1, wherein the algorithmic matching pipelined compiler is a precompiler. 3. The core of claim 2,
wherein the precompiler is configured to precompile a standard higher level software language written not for the core but for a type of
conventional non reconfigurable processor, and the precompiler generates machine code for the core by utilizing the type of conventional non-
reconfigurable processor for which the standard higher level software language was written to generate machine code to configure the array of
reconfigurable, field programmable gates. 4. The core of claim 3, wherein the standard higher level software language is C or C++. 5. The core of
claim 2, wherein the core comprises a pool of computers configured to process algorithms as needed for a particular calculation, based on output
from the precompiler. 5. The core of claim 1, wherein the field programmable gates are configured to complete tasks without any further overhead
from the processing unit. 6. The core of claim 5, further comprising an intelligent bus controller or logical processor, wherein the intelligent bus
controller or logical processor performs all of the logical functions processed by the core. 7. The core of claim 5, further comprising a logical
processor and a master bus switch, and the logical processor comprises reconfigurable logic functions for controlling of the master bus switch. 8.
The core of claim 7, further comprising a digital signal processor, wherein the digital signal processor comprises a reconfigurable mathematical
processor for performing mathematical calculations. 9. The core of claim 8, wherein the master bus switch is a matrix bus router or switch
comprising a circuit reconfigurably programmable by the precompiler and the processing unit, such that data and results are routed from the core
to another core to complete an algorithm, without any further intervention from a central or peripheral processor during the processing of the
algorithm, reducing overhead by pipelining compared to static, unreconfigurable hardware, which requires intervention by a central processor or
peripheral processor to direct data and results in and out of arithmetic processing units. 10. The core of claim 9, wherein the logical processor
processes logical decisions and interative loops and result memory is provided by the logical processor for learning algorithms. 11. A system
comprising a plurality of the cores according to claim 1, comprising the steps of: processing all of the mathematical operations using digital signal
processors of one or more of the plurality of cores; and processing all of the logic functions using one or more of the logic processors of one or
more of the plurality of cores. 12. The system of claim 11, further comprising the step of configuring the plurality of cores as a pool of cores and
each of the pool of cores are reconfigurable by programming, alone, without any change to the hardware. 13. The system of claim 12, wherein the
step of configuring configures all of the plurality of cores to process algorithms in parallel without any further intervention from a central or
peripheral processor to direct data and results in an out of arithmetic processing units. 14. The system of claim 13, wherein the algorithmic
matching pipelined compiler is a precompiler, and the logic processor of each of the plurality of cores uses memory blocks configured by the
precompiler, as look up tables and registers for constants or learned values. 15. The system of claim 14, further comprising setting up the look up
table by the logic processor, wherein the look up table is an n-bit look up table, and the n-bit look up table is used to encode an n-bit Boolean
logic function as truth tables. 16. The system of claim 11, further comprising: generating machine code from a standard higher level software
language written for a conventional, non-reconfigurable and non-pipelined, general purpose computer processor, using the algorithmic matching
pipelined compiler for one or more of the plurality of cores. 17. The system of claim 16, wherein the standard higher level software language is
written for a type of conventional, non-reconfigurable processor, and the step of generating machine code comprises the algorithmic matching
pipelined compiler, as a precompiler, utilizing the type of conventional, non-reconfigurable processor to generate machine code for configuring the
array of reconfigurable, field programmable gates of each of the plurality of cores. 18. The system of claim 17, wherein the system comprises at
least one processor of the type of conventional, non-reconfigurable processor for which the standard higher level software language is written, and
the at least one processor of the type of conventional, non- reconfigurable processor for which the standard higher level software language is
written is generates the machine code for configuring the array of reconfigurable, field programmable gates of each of the plurality of cores. 19.
The system of claim 18, wherein each of the plurality of cores is configured to independently solve complex mathematical and logic algorithms
without further intervention by the at least one processor of the type of conventional, non-reconfigurable processor for which the standard higher
level software language is written. 20. The system of claim 19, further comprising inputting values into the system, and the system outputs a
solution to a master bus switch of the system, without further intervention. 21. The system of claim 20, wherein the plurality of cores comprises
2000 cores. 22. The system of claim 21, wherein the system operates 360 trillion instructions per second with a 500 MHz clock speed. 23. The
system of claim 22, wherein the system has a latency for input of data, but pipelining reduces overhead such that the system is configured to
execute a calculation and output a result on each clock from each core after the latency is initiated.
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1) Family number: 72571016 (W0 18237361A1)
Title: HIGH THROUGHPUT PROCESSORS

Abstract: An algorithmic matching pipelined compiler and a reusable algorithmic pipelined core comprise a high throughput
processor system. The reusable algorithmic pipelined core is a reconfigurable processing core with a pipelined structure
comprising a processor with a setup interface for programming any of a plurality of operations as determined by setup data,
a logic decision processor for programming a look up table, a loop counter and a constant register, and a block of memory.
This can be used to perform functions. A reconfigurable, programmable circuit routes data and results from one core to
another core and/or 10 controller and/or interrupt generator, as required to complete an algorithm without further
intervention from a central or peripheral processor during processing of an algorithm.
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2) Family number: 42147047 (US2008218202A)
Title: RECONFIGURABLE ARRAY TO COMPUTE DIGITAL ALGORITHMS

Abstract: An integrated circuit comprising a reconfigurable arrangement to compute digital algorithms by operating on
digital data is described.
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3) Family number: 28282050 (US2002156998A)
Title: VIRTUAL COMPUTER OF PLURAL FPG'S SUCCESSIVELY RECONFigureD IN RESPONSE TO A SUCCESSION OF INPUTS

Abstract: A virtual network consists of many distributed virtual computers interconnected over a communication network of
individual links, such as optical fibers or electrical conductors, for example. Each distributed virtual computer has at least two
ports connected over respective links to other respective distributed virtual computers on the network. Each distributed
virtual computer is connected to or resident within its own host, each host typically being a conventional computer such as a
personal computer or a work station, for example, although at least one of the hosts may itself be another virtual computer.
Each distributed virtual computer has reconfigurable logic elements such as an FPGA or an array of FPGAs.
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4) Family number: 64533051 (US9535705B)
Title: FLEXIBLE HARDWARE PROGRAMMABLE SCALABLE PARALLEL PROCESSOR
Abstract: A plurality of parallel processing units that are interconnected to provide a flexible hardware programmable,

scalable and re-configurable parallel processor that executes different functions in a parallel processor space domain instead
of a processor (serial processor) time domain. Each parallel processing unit includes a flexible processing engine with its
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inputs and outputs connected to MDDP-RAM blocks. The MDDP-RAM blocks provide the processing engine with different
channels' data and coefficients. The processing engine and the MDDP-RAM blocks are controlled by a system processor (or
other control scheme hardware) via the parameter blocks to enable high hardware flexibility and software programmability.
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5) Family number: 28094092 (US2001032327A)
Title: SYSTEM AND METHOD OF PROCESSING MEMORY

Abstract: A method of processing memory, suitable for loading an executable object code compiled from a source code into
the memory that includes defective memory cells. At first, set up a plurality of pre-compiled object codes that correspond to
a source code, each pre-compiled object code having at least a skipped-code-address range. Then, test the memory and
locate the defective addresses therein. According to the result of the test, the code-loading system selects an executable
object that has the matching skipped-code-address range from the pre-compiled object codes, and loads the executable code
into the memory. Since the skipped-code-address range covers the defective addresses in the memory, the defective
memory cells in the memory won't affect the operation of loading a program.
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6) Family number: 42998109 (US2011268137A)

Title: COMMUNICATION WITHIN AN INTEGRATED CIRCUIT INCLUDING AN ARRAY OF INTERCONNECTED PROGRAMMABLE
LOGIC ELEMENTS

Abstract: An integrated circuit includes an array of interconnected programmable logic elements (2) each logic element
performing data processing control by a configuration. The logic elements may be part of a field programmable gate array.
Embedded within the array are a plurality of dedicated communication interface circuits (36) providing access to one or more
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shared communication channels (38) to provide intra-array communication. Communication transactions between functional
unit (78, 80, 82, 84) are multiplexed (e.g. time-division-multiplexed) together to share a shared communication channel
provided within the array.
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8) Family number: 41960133 (US7394288B)
Title: TRANSFERRING DATA IN A PARALLEL PROCESSING ENVIRONMENT
Abstract: An integrated circuit includes a plurality of tiles. Each tile includes a processor, a switch including switching

circuitry to forward data over data paths from other tiles to the processor and to switches of other tiles, and a switch memory
that stores instruction streams that are able to operate independently for respective output ports of the switch.
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9) Family number: 30227292 (US2004019883A)

Title: METHOD AND APPARATUS FOR AUTOMATICALLY GENERATING HARDWARE FROM ALGORITHMS DESCRIBED IN
MATLAB

Abstract: Digital circuit is synthesized from algorithm described in the MATLAB programming language. A MATLAB program
is compiled into RTL-VHDL, which is synthesizable using system-specific tools to develop ASIC or FPGA configuration.
Intermediate transformations and optimizations are performed to obtain highly optimized description in RTL-VHDL or RTL
Verilog of given MATLAB program. Optimizations include levelization, scalarization, pipelining, type-shape analysis, memory
optimizations, precision analysis and scheduling.
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Publication number Publication date Application number Application date
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Priority:
US20010770541 20010126
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Assignee(s): AIR FORCE UNITED STATES ; NORTHWESTERN UNIV ; NORTHWESTERN UNIVERSITY
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Agent(s): LAW OFFICE OF DEEPTI PANCHAWAGH JAIN

10) Family number: 28437360 (US2003066057A)
Title: SYSTEM, METHOD AND ARTICLE OF MANUFACTURE FOR COLLABORATIVE HARDWARE DESIGN

Abstract: A system, method and article of manufacture are provided for providing one or more modules conforming to a
hardware design specification. A user specification for at least a portion of a hardware design is received. One or more
modules conforming to the specification are identified. The module(s) are retrieved and sent to the user. The module can be
used to configure a configurable hardware device.
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Publication number Publication date Application number Application date
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Priority:
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Title: SHARING COMPILER OPTIMIZATIONS IN A MULTI-NODE SYSTEM

Abstract: Embodiments of the invention enable application programs running across multiple compute nodes of a highly-
parallel system to compile source code into native instructions, and subsequently share the optimizations used to compile the
source code with other nodes. For example, determining what optimizations to use may consume significant processing
power and memory on a node. In cases where multiple nodes exhibit similar characteristics, it is possible that these nodes
may use the same set of optimizations when compiling similar pieces of code. Therefore, when one node compiles source
code into native instructions, it may share the optimizations used with other similar nodes, thereby removing the burden for
the other nodes to figure out which optimizations to use. Thus, while one node may suffer a performance hit for determining
the necessary optimizations, other nodes may be saved from this burden by simply using the optimizations provided to them.
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Priority:

US20080144763 20080624
Probable Assignee: IBM
Assignee(s): (std): BARSNESS ERIC L ; DARRINGTON DAVID L ; IBM ; PETERS AMANDA ; SANTOSUOSSO JOHN MATTHEW
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Inventor(s): (std): PETERS AMANDA ; DARRINGTON DAVID L ; BARSNESS ERIC L ; SANTOSUOSSO JOHN MATTHEW
Agent(s): IBM INTELLECTUAL PROPERTY LAW DEPT 917 BLDG 006 1 CORP; PATTERSON AND SHERIDAN LLP

12) Family number: 3792595 (US4291372A)
Title: Microprocessor system with specialized instruction format

Abstract: A microprocessor system which works in conjunction with an external application dependent logic module which
logic module handles the specific requirements for data transfer to and from a peripheral device. The system includes a
microprocessor which provides a program memory having a specialized instruction format. The instruction word format
provides a single bit field for selecting either a program counter or a memory reference register as the source of memory
addresses, a function field which defines the route of data transfers to be made, and a source and destination field for
addressing source and destination locations.
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13) Family number: 28281627 (US2002157082A)
Title: INTER-DICE WAFER LEVEL SIGNAL TRANSFER METHODS FOR INTEGRATED CIRCUITS

Abstract: The present invention discloses novel methods to transfer data between a plurality of integrated circuit dice on a
semiconductor wafer. Each individual die contains internal circuits to control data transfer to nearby dice. Wafer level data
transfer is achieved by a series of inter-dice data transfers. It is therefore possible to use a small number of small area
metal lines to support wafer level parallel processing activities. External connections are provided by a small number of
bonding pads on each wafer. The load on each external bounding pad is by far lower than that of prior art wafer level
connections. These inter-dice data transfer mechanism also can be programmed to avoid defective circuitry. This invention
has been used to support wafer level functional tests and wafer level burn-in tests. A Testing system of the present invention
can test thousands of dice in parallel using simple testing equipment. Testing costs for integrated circuits are therefore
reduced dramatically. The present application also makes it possible to build large area IC containing multiple dice.
Extremely powerful products are realized using parallel processing capability of such multiple die integrated circuits.
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Title: ASSOCIATIVE DATABASE SCANNING AND INFORMATION RETRIEVAL USING FPGA DEVICES
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Abstract: A data storage and retrieval device and method is disclosed. The device includes at least one magnetic storage
medium configured to store target data and at least one re-configurable logic device comprising an FPGA coupled to the at
least one magnetic storage medium and configured to read a continuous stream of target data therefrom, having been
configured with a template or as otherwise desired to fit the type of search and data being searched. The re-configurable
logic device is configured to receive at least one search inquiry in the form of a data key and to determine a match between
the data key and the target data as it is being read from the at least one magnetic storage medium. This device and method
can perform a variety of searches on the target data including without limitation exact and approximate match searches,
sequence match searches, image match searches and data reduction searches. This device and method may be provided as
part of a stand-alone computer system, embodied in a network attached storage device, or can otherwise be provided as
part of a computer LAN or WAN.
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Title: MAPPING COMMUNICATION IN A PARALLEL PROCESSING ENVIRONMENT

Abstract: An the integrated circuit comprises a plurality of processor cores interconnected by an interconnection network. A
method for generating instructions to be executed in the integrated circuit comprises accepting a plurality of programs, at
least some of the programs including one or more communication operations to communicate with other programs; mapping
each program to one or more of the processor cores; determining correspondence among communication operations in the
programs; and mapping communication for corresponding communication operations to resources associated with the
interconnection network.
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Title: PROCESSOR WITH RECONFIGURABLE PIPELINED CORE AND ALGORITHMIC COMPILER

Abstract: An algorithmic matching pipelined compiler and a reusable algorithmic pipelined core comprise a system. The
reusable algorithmic pipelined core is a reconfigurable processing core with a pipelined structure comprising a processor with
a setup interface for programming any of a plurality of operations as determined by setup data, a logic decision processor for
programming a look up table, a loop counter and a constant register, and a block of memory. This can be used to perform
functions. A reconfigurable, programmable circuit routes data and results from one core to another core and/or IO controller
and/or interrupt generator, as required to complete an algorithm without further intervention from a central or peripheral
processor during processing of an algorithm.
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17) Family number: 15253823 (US2001042188A)
Title: MULTIPLE-THREAD PROCESSOR FOR THREADED SOFTWARE APPLICATIONS

Abstract: A processor has an improved architecture for multiple-thread operation on the basis of a highly parallel structure
including multiple independent parallel execution paths for executing in parallel across threads and a multiple-instruction
parallel pathway within a thread. The multiple independent parallel execution paths include functional units that execute an
instruction set including special data-handling instructions that are advantageous in a multiple-thread environment.
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