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#Monte Carlo PI

size = [100, 2000, 20]

x = random(size)

y = random(size)

sum = add.aggregate((x*2 + y"2) <= 1)*4




#Monte Carlo PI Sequential code
size = [100, 2000, 20]

x = random(size)

y = random(size)

sum = add.aggregate((x*2 + y*2) <= 1)*4

X = NEW(100,2000,20) Vector bytecode
Y = NEW(100,2000,20)

RND(X,X)

RND(Y,Y)

POW(TO,X,2)

POW(T1,Y,2)

ADD(T2,T1,TO)

LTE(T3,T2,1)

AGGREGATE(ADD,T4,T3)

MUL(T5,T4,4)




Source code Any language

Vector byte code Abstraction glue

Hardware optimized execution Any hardware

Any existing program can immediately use new hardware because of the abstraction
Every language gets all hardware support without any effort

Same basic idea as compiler intermediate files (aka object files)

but for vector operations and done runtime
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Bridge is language bindings and interface to
Bohrium, currently for NumPy

VEM has a simple interface and can support
hierarchical setups. The VEM can distribute
and load-balance as required.

Node level VEM knows about hardware
features and schedules operations optimally
on hardware.

VE's are the workhorses and know how to
implement elementwise operations and
composite operations, currentdy on CPU and
GPU
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Why a processing unit?

Basic design:

Trippel buffer register files
Quad kernel memories






- ALU
« How wide?
- Registers
- ALU width, but how large?
- Trippel buffer registers
- 3 is nice :)
« Kernel memories
- How many?

Essentially an optimization problem:
We know how many gates we have, but
not how to utilize them best
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__main__ (Parallel)

Codelnput

kMem (Parallel)

kMemBlock

kMemBlock kMemBlock kMemBlock
uCode DMAinput
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