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A Study of Novel Computer Architecture for High-efficient Processor Cores and
its Multicore Structure
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In this research, we developed a novel computer architecture which enables
sustainable improvement of the computing performance. By improving the technology in that CPU
automatically optimizes the execution at runtime, this study complements the technology that
optimizes the execution based on the given instructions by the programmers such as many-core or SIMD

technologies. In the first year we proposed an original instruction set which is characterized bﬁ
eliminating register overwrites, and in the second year we clarified that this feature resolves the
weak point of conventional CPUs. In the third year, dedicated compiler is developed, and in the
final year our architecture is strengthened by novel HW/SW optimizing technology. These results
reveal that the execution efficiency of our architecture is expected to be several times higher than
conventional, and this research has shifted to the next stage such as system design and extension
to artificial intelligence correspondence.

HDL



GPU
FPGA

STRAIGHT

HDL

STRAIGHT

LRU

30%

STRAIGHT

Livermore



STRAIGHT

Single Static Assignment
LLVM

Livermore

Livermore

FIFO LRU

3D

RAM

pre-promoti

on

Stubborn cache

HDL

STRAIGHT

2017 3

STRAIGHT

HDL

0

20

10

, 2017

3

2017-ARC-225, No.3, pp. 1-6, Mar.,

2017.

http://id.nii.ac.jp/1001/00177854/

3 10

, 2017

3

9

2017

2017-ARC-225, No.2, pp. 1-6, Mar.,

2017.

http://id.nii.ac.jp/1001/00177853/

STRAIGHT



, 2007 1 23
2017 1 25
2017-ARC-224, pp.
1 -6, Jan., 2017.
http://id.nii.ac.jp/1001/00176972/
Hayato Nomura, Hiroyuki Katchi,
Hidetsugu Irie, Shuichi Sakai:
“ Stubborn Strategy to Mitigate
Remaining Cache Misses” , Int. Conf.
on Computer Design, 2016 10 3
2016 10 5 Boston Marriott
Newton(Phoenix,USA)pp.388--391, Oct.,
2016.( )
http://ieeexplore.ieee.org/document
/77533107

Pre-Promotion
, 2016
8 8 2016 8 10
Vol.
2016-ARC-221, No. 17, pp. 1-5, Aug.,
2016.
http://id.nii.ac.jp/1001/00172879/

STRAIGHT
, 2016 8 8 2016 8
10
Vol. 2016-ARC-221, No. 5, pp.
1-6, Aug., 2016.
http://id.nii.ac.jp/1001/00172867/

STRAIGHT

,2016 3 15 2016 3 18

D-6-16, pp. 70, Mar., 2016.
https://i-scover.ieice.org/iscover/
page/ARTICLE_CONF_2016G_D-6-16

STRAIGHT HDL

2016 3 15 2016 3 18

D-6-15, pp. 69, Mar., 2016.
https://i-scover.ieice.org/iscover/
page/ARTICLE_CONF_2016G_D-6-15

, 2016 3
15 2016 3 18
D-6-14, pp.
68, Mar., 2016.
https://i-scover.ieice.org/iscover/
page/ARTICLE_CONF_2016G_D-6-14

(
), 2015 17 2015 12

18

Vol . 115, no. 373, 1CD2015-67, pp-
25, Dec., 2015.
https://i-scover.ieice.org/iscover/
page/ARTICLE_TECH_77839
Midoriko Chikara, Hidetsugu Irie,
Makoto Sahoda, Masato Yoshimi and
Tsutomu Yoshinaga: “ Pre-Promotion:
Synergizing Prefetching and
Anti-thrashing Replacement Policy” ,
Int. Conf. on Computer Design WIP
session, 2015 10 18 2015
10 21 New York University(New
York City, USA)Oct., 2015. ( )

, , o 3
, 2015 10 8

, Vol.115, No. 243, pp. 63

- 65, Oct., 2015.
http://i-scover.ieice.org/iscover/p
age/ARTICLE_TECH_75893
Hayato Nomura, Takuma Nakajima,
Masato Yoshimi, Tsutomu Yoshinaga,
Hidetsugu lIrie: “ Stubborn Cache: A
Novel Strategy  for  Repeating
Thrashing Access Patterns” , COOL
Chips XVIII poster, 2015 4 13

2015 4 15 Yokohama Joho Bunka
Center at Yokohama, Japan pp- 19, Apr.
2015. (Featured Poster Award)

TSV

,2005 3 6
2015 3 7
Vol. 114, No.
506, pp. 43 — 48, Mar. 2015.
http://i-scover.ieice.org/iscover/p
age/ARTICLE_TECH_72580

,2014 10 6 2014 10 7

Vol .2014-ARC-212, No.2, Oct. 2014.
http://id.nii.ac.jp/1001/00103168/

, : STRAIGHT

, 2014 10 6 2014
100 7 (
) Vol.2014-ARC-212, No. 10,
Sep. 2014.
http://id.nii.ac.jp/1001/00103176/



, 2014 7 28

Vol. 2014-ARC-211, No.
2, Jul. 2014.
http://id.nii.ac.jp/1001/00102238/

2013 7 31 2013
8 1
Vol . 2013-ARC-206, No. 20,
Aug. 2013.
http://id.nii.ac.jp/1001/00094555/

, : ILP

, 2013 7 31 2013 8 1

Vol .2013-ARC-206, No. 5, Aug. 2013.
http://id.nii.ac.jp/1001/00094540/

2013 1 31 2013 2 1

(
) Vol.2013-ARC-203, No.

12, Jan. 2013.
http://id.nii.ac.jp/1001/00095278/

0

http://ww._mtl_t.u-tokyo.ac.jp/research

es/

o

@

®

Irie Hidetsugu

50422407



