
OUR VISION

DP IS IMPORTANT

DP Implementations

State of the ART & SCIENCE

Feature I-DP TI-DP R-DP

Cache-efficiency

Cache-obliviousness

Cache-adaptivity NA

Higher parallelism

Optimizable kernels NA

Energy-efficiency

Bandwidth-efficiency

AUTOGEN IS Efficient

R-DP is efficient in theory

R-DP is efficient in PRACTICE

R-DP Can be MADE FASTER
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AUTOGEN-Wave IS Efficient++

WR-DP is efficient++ in theory

WR-DP is efficient++ in PRACTICE

Viterbi algorithm (VA)

Multi-instance VA is efficient

Get multiple instances
Get 𝑖th column vector 
from all instances
Run an efficient MM-
like algorithm

InEfficIent PaRALLEL VA

Split timesteps into 
segments
Initialize segment start 
vectors with random 
values and run VA
If rank convergence 
occurs, VA ends fast

SINGLE-instance VA is efficient

Idea: Consider segments as instances

The serial cache 
complexity is

Our algorithm beats the 
fastest VA 
implementation

Dissertation statement

It is possible to develop algorithm(s) / framework(s) 
to automatically / semi-automatically discover 
algorithms that are simultaneously nontrivial, 
simple, fast, portable, and robust.

concluSION

In future, computers will discover algorithms
Autogen (PPoPP 2016, Invited to TOPC journal)
Autogen-Wave (Under review)
Viterbi algorithm (Euro-Par 2016)


