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A general purpose processor based on a multi-valued decision diagram

NAKAHARA, HirokKi

3,400,000

Multi-terminal multiple-valued decision diagram for characteri
stic function representing cluster decomposition (MTMDD for CF)
Edge-valued MDD(k)
(NDA )

We proposed the Multi-terminal multiple-valued decision diagram for
characteristic function representing cluster decomposition (MTMDD for CF) as a new kind of a decision
diagram, then presented at the international conferences. Also, we applied the edge-valued MDD(k), which
is a variation of the MTMDD for CF, to realize a new embedded processor. We used 1t to the multi-core
processor to realize the packet classification. Also, we developed the commercial packet classifier with
co-development company.
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(SSBDD: Structure
Synthesized BDD)[4]
, SSBDD

25

SSBDD .
s FPGA
. Intel

26

[4] R. Ubar,” Description of models of digital
devices by altrantive grpahs” , Proc. of the Tallinn
Polytechnic Institute, No. 474, 1979, 11-33.

Multi-terminal
multiple-valued decision diagrams for
characteristic function representing
cluster decomposition

Edge-valued MDD(K)

10
1) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, Hisashi Iwamoto,
and Yisanori Terao, “A memory-based IPv6
lookup architecture using parallel index
generation units,” IEICE Transactions on
Information and Systems, Vo0l.98-D,No.2,
pp.262-271, 2015..
2) Hiroki Nakahara, Tsutomu Sasao, and
Munehiro Matsuura, “A packet classifier
based on prefetching EVMDD(k)
machines,”|EICE Transactions on
Information and Systems, Vol. 97-D, No. 9,

pp.2243-2252, 2014. ( )

3) Hiroki Nakahara, Tsutomu Sasao, and
Munehiro Matsuura, “A heterogeneous
multi-valued decision diagram machine for

encoded characteristic  function  for
non-zero outputs,”Journal of
Multiple-Valued Logic and Soft
Computing, Vol. 23, No.3-4,
pp.365-377,2014.( )

4) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “An architecture for
IPv6 lookup wusing parallel index
generation units”, Lecture Note in
Computer Science (LNCS7806), pp.59-71,
2013. ( )
5) Hiroki Nakahara, Hiroyuki Nakanishi,
Tsutomu Sasao, “On a Wideband Fast
Fourier = Transform for a  Radio
Telescope,”ACM  SIGARCH  Computer
Architecture News, Vol.40, No.5, pp.46-51,
2013.( )
6) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “A virus scanning
engine using an MPU and an IGU based on
row-shift decomposition,” IEICE
Transactions on Information and Systems,
Vol.E96-D, No.8, pp.1667-1675, 2013. (

)
7) Hiroki Nakahara, Tsutomu Sasao, and
Munehiro Matsuura, “A design method of a
regular expression matching circuit based
on decomposed automaton,”’|EICE
Transactions on Information and Systems,
Vol.E95-D, No.2, pp.364-373, 2012. ( )
8) Hiroki Nakahara, Tsutomu Sasao, and
Munehiro Matsuura, “A low-cost and
high-performance virus scanning engine
using a binary CAM emulator and an
MPU,” Lecture Notes in Computer Science
(LNCS7199), Vo0l.7199, pp.202-214, 2012.
( )
9) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “A comparison of
multi-valued and heterogeneous decision
diagram machines,”Journal of
Multiple-Valued Logic and Soft Computing,
Vol.19, No.1-3, pp.203-217, 2012. ( )
10) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “A Regular
Expression Matching Circuit: Decomposed
Non-deterministic Realization With Prefix
Sharing and Multi-Character Transition,”
Microprocessors and Microsystems, Vol.36,

No.8, pp.644-664, 2012. ( )

8
1) Hiroki Nakahara, Hiroyuki Nakanishi,
Kazumasa Iwai, “An AWF digital

spectrometer for a radio telescope,’Int’]
Conf. on Reconfigurable Computing and



FPGAs (ReConFig2014),

, pp.1-6, 2014. ( )
2) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “An update method

for a CAM emulator using an LUT cascade
based on an EVMDD()”, IEEE 44th

International Symposium on
Multiple-Valued Logic(ISMVL-2014),
, pp.1-6,2014.( )

Kenneth C.Smith Early Career Award

3) Hiroki Nakahara, Tsutomu Sasao,

Munehiro Matsuura, “A machine to
evaluate decomposed  multi-terminal
multi-valued decision diagrams for
characteristic functions,” IEEE 43rd
International Symposium on
Multiple-Valued Logic(ISMVL-2013),

, pp.90-95, 2013. ( )

4) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “A Packet Classifier
using  LUT cascades Based on
EVMDDs(k),” 23rd International
Conference on Filed-Programmable Logic
and Applications (FPL 2013),
, pp.1-6, 2013. ( )

5) Hiroki Nakahara, Tsutomu Sasao,
Munehiro Matsuura, “A packet classifier
using parallel EVMDD(k) machine,”I[EEE
International Symposium on Embedded
Multicore SoCs (MCSoC-13),

, pp.43-48, 2013. ( )

MCS0C2013 Best Paper Award

6) Hiroki Nakahara,Kazumasa
Iwai,Hiroyuki Nakanishi, “A high-speed
FFT based on a six-step algorithm: Applied
to a radio telescope for a solar radio burst,”

International Conference on
Field-Programmable  Technology  (FPT
2013), KRP , pp.430-433, 2013.
( )
7) , , , -
22k FFT
11 (FIT2012), Vol.RC,
No.005, , pp.49-56, 2012.
( ) FIT2012

8) Hiroki Nakahara, Hiroyuki Nakanishi,
Tsutomu Sasao, On a wideband fast
Fourier transform using piecewise linear
approximations: Application to a radio
telescope spectrometer,

Lecture Note in Computer Science,
Vol.7439, , pp.202-217,
2012. ( )

http://kenqweb.office.ehime-u.ac. jp/Pro
Tiles/0009/0004086/profile.html

Hirokinakaharaoboe.net
http://ww_hirokinakaharaoboe._net/publi
cations_J.html

€Y
NAKAHARA, Hiroki

@

®



