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Transparent Dataflow Programming Paradigm for Multicores ¥
Inspired by Philosophical Ideas of Emergence and Synergy

Oleksandr Pochayevets




Emergence and Synergy BMDFM.com

= Definition: in phllosophy, systems theory, g P o PO
science and art, emergence IS a process Y 0 - TR
whereby larger entities, patterns, and. ' .
regularities arise through interactions among“‘ o e D
smaller or simpler entities that themselves do 8 G "
not exhibit such properties. ST o A
= Definition: synergy is the creation of a whole /e S\
; - ; ? W AZEND ke
that is greater than the simple sum of its parts. })3( (* ) ‘.r;(\;, .
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Modern Superscalar Dynamic Multiple-Issue Processor
Is a Dataflow Machine that Exploits Instruction-Level Parallelism BMDFM.com

~

Superscalar Dynamic Multiple-Issue = Dataflow is local within one processor core.
Frussagur Curs Execution units are the processing
Execution/Processing Units elements of ALU/FPU.
ALU/FPU ALU/FPU
(Arithmetic-Logic Unit/ (Arithmetic-Logic Unit/ - Hardware dataflow machine uses

Floating-Point Unit) Floating-Point Unit) : == ]
Tomasulo’s algorithm to exploit instruction-

level parallelism.
Hardware Dataflow Scheduler
SN OTMESUI0SIREGISIETIRENEMING _— ] Tomasulo’s approach defines the
FRESErvation siations: . : : - 4
reservation stations for all execution units
enabling register renaming.

e 5 Interface: ISA (Instruction Set Architecture)

<3 Instruction Flow (Transparent to the Dataflow Scheduler)
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BMDFM (Binary Modular DataFlow Machine)
Exploits Function-Thread-Level Parallelism Driven by Data Dependencies BMDFM.com

= [ stz - Z -
Y _ AWE § . g VA F > 4

SMP (Symmetric Multiprocessors) Machine = Dataflow is global within-one multicore-SNP ‘
galiliilyy D0 machine. Execution units are the processor .
Execution/Processing Units cores themselves.

CPU PROC CPU PROC g -
Process/Thread Process/Thread . Software dataflow machine uses tagged-

b

token model to exploit function-thread-level
parallelism of VM instructions.

Software Dataflow Scheduler

+ Taggad-Tokan Modal / Contzst Data Strusturs =  BMDFM defines context data structures-for

SIORBEENU OQIEROG :‘lu'.'a:lml'l' T - - - e =
each instance of variable using principles T D

that are similar to register renaming. :
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BMDFM Architecture

BMDFM.com
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Running on SMP OS the processes/threads
will occupy all available processor cores.

Due to transparent dataflow semantics on
top, BMDEM is a-natural parallelization
technique and an excellent parallel
programming technology for
multicore/many-core SMP machines.
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Transparent Dataflow Programming Paradigm for Multicores
Inspired by Philosophical Ideas of Emergence and Synergy BMDFM.com
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= BMDFM Official Web Site: T
http://bmdfm.com o8-
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+ = 'BMDFM Download Page:
— http://bmdfm.com/download.html : .

. BMDFM Support:
- bmdfm@bmdfm.de o
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