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Mathematical model and evaluation of efficiency and security for next-generation
distributed storage systems with high-performance
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We have modeled a high-performance distributed storage system by extending
and generalizing the mathematical model of the conventional distributed storage system. In addition,
By defining the evaluation criteria of efficiency and security for our model, we have derived a
trade-off between efficiency and security. As a result, it is possible to evaluate the performance
of high performance distributed storage system considering both efficiency and security.
Furthermore, we have presented a construction that optimizes efficiency while maintaining a certain
security level.



¢y

@

¢y

@

o

@

®

€Y)



()] r, t 1 r

®

©) ®

, , , Vol.52, No.1,2, Mar. 2019, pp.1-14.
http://id.nii.ac.jp/1389/00002275/

Y. Nakahara and T. Matsushima, A Note on Weight Distributions of Spatially "Mt. Fuji"
Coupled LDPC Codes, IEICE Transactions on Fundamentals of Electronics Communications and
Computer Sciences, , Vol.E101.A, No.12, 2018, pp.2194-2198.

DOI: 10.1587/transfun.E101.A.2194

Yuta Nakahara, Shota Saito, Toshiyasu Matsushima, Spatially ~"Mt. Fuji"" Coupled LDPC
Codes, IEICE Transactions on Fundamentals of Electronics, Communications and Computer
Sciences, , Vol .E100-A, No.12, Dec. 2017, pp.2594-2606.

DOI: 10.1587/transfun.E100.A.2594

Shota Saito, Toshiyasu Matsushima, Evaluation of Overflow Probability of Bayes Code
in Moderate Deviation Regime, IEICE Transactions on Fundamentals of Electronics,
Communications and Computer Sciences, , Vol _E100-A, No.12, Dec. 2017, pp.2728-2731.
DOI: 10.1587/transfun.E100.A.2728

A , Vol.J100-A, No.11 2017, pp.411-420
http://search.ieice.org/bin/summary.php?id=j100-a_11 411&category=-&lang=J&year=2017
) , , Vol.51, No.1, Oct.
2017, pp.11-29.
http://id.nii.ac.jp/1389/00002245/
) A,

, Vol_.J100-A, No.7, Jul. 2017, pp-268-280.
http://search.ieice.org/bin/summary.php?id=j100-a_7_268&category=-&lang=J&year=2017

, A Vol .J100-A, No.1,
2017, pp-102-113.
http://search.ieice.org/bin/summary.php?id=j100-a_1 102&category=-&lang=J&year=2017
Shunsuke Horii, Toshiyasu Matsushima, Shigeichi Hirasawa, Linear Programming Decoding
of Binary Linear Codes for Symbol-Pair Read Channel, IEICE Transactions on Fundamentals
of Electronics, Communications and Computer Sciences, vol. E99-A, no. 12, 2016
, pp.2170-2178.
DOI: 10.1587/transfun.E99.A.2170
Shota Saito, Toshiyasu Matsushima, Threshold of Overflow Probability Using Smooth




Max-Entropy in Lossless Fixed-to-Variable Length Source Coding for General Sources, IEICE
Transactions on Fundamentals of Electronics, Communications and Computer Sciences,

, Vol.E99-A, No.12, 2016 , pp.2286-2290.
DOI: 10.1587/transfun.E99.A.2286

Shota Saito, Toshiyasu Matsushima, Second-Order Achievable Rate Region of
Slepian-Wolf Coding Problem in Terms of Smooth Max-Entropy for General Sources, IEICE
Transactions on Fundamentals of Electronics, Communications and Computer Sciences,

Vol .E99-A, No.12, 2016 , pp.2275-2280.

DOI: 10.1587/transfun.E99.A.2275

o, PIR ,
3 , 2019
, 41 , 2018
s , 3 2
, 41 , 2018
Covariance Evolution, 41
, 2018 .
$(n,k,d,r,t,x,y) {g}$LRC
, M , 2018
Non-Asymptotic and Asymptotic Fundamental Limits of Guessing
Subject to Distortion, 41 , 2018
, 41 , 2018
, 41
, 2018

K. Asaba, S. Saito, S, Horii, and Toshiyasu Matsushima, Bayesian Independent Component
Analysis under Hierarchical Model on Independent Components, 2018 Asia-Pacific Signal
and Information Processing Association Annual Summit and Conference (APSIPA ASC), 2018.

Nozomi Miya, Takahiro Yoshida and Hajime Jinushi, A Consideration on Classification
of Extended Binary Memoryless Sources Under Which Distinct Huffman Codes Are Constructed,
2018 International Symposium on Information Theory and its Applications (ISITA), 2018.

S. Saito H. Yagi, and T. Matsushima, New Results on Variable-Length Lossy Compression
Allowing Positive Overflow and Excess Distortion Probabilities, 2018 International
Symposium on Information Theory and Its Applications (ISITA), 2018.

J. Yoshizawa, S. Saito, T. Matsushima, Variable-Length Intrinsic Randomness Allowing
Positive Value of the Average Variational Distance, 2018 International Symposium on
Information Theory and Its Applications (ISITA), 2018.

Y. Nakahara and T. Matsushima, Expected Graph Evolution for Spatially ~“Mt. Fuji*"
Coupled LDPC Codes, 2018 International Symposium on Information Theory and Its
Applications (ISITA), 2018.

K. Kazama A. Kamatsuka, T. Yoshida, and T. Matsushima, A Note on a Bound on the Rate
of a Local ly Recoverable Code with Multiple Recovering Sets, 2018 International Symposium
on Information Theory and Its Applications (ISITA), 2018.

Y. likubo, S, Horii, and Toshiyasu Matsushima, Sparse Bayesian Hierarchical Mixture
of Experts and Variational Inference, 2018 International Symposium on Information Theory
and Its Applications (ISITA), 2018.

S. Saito and T. Matsushima, Cumulant Generating Function of Codeword Lengths in
Variable-Length Lossy Compression Allowing Positive Excess Distortion Probability, 2018
IEEE International Symposium on Information Theory (ISIT), 2018.

7 1 3 7
, 2018
IBISML , 2018
misspecified IT , 2018
s, s 2
s IT , 2018
),
40 , 2017

@ intrinsic randomness



40 , 2017
@ coded computation
40 , 2017

®

40

s 40 , 2017

@ , , ,2
, 40 , 2017 .

@ , , ,

171 , 62 , ,
2017
intrinsic
randomness IT , 2017
, , 29

, 2017

@0 Shota Saito, Hideki Yagi, Toshiyasu Matsushima, Variable-Length Lossy Compression
Allowing Positive Overflow and Excess Distortion Probabilities, 2017 IEEE International
Symposium on Information Theory (ISIT), June 2017.

@D , ,
, 2017 , 2017
@ -
, 39 , 2016
@3 ' BP
, 39 , 2016

@) Shota Saito, Hideki Yagi, Toshiyasu Matsushima, Variable-Length Lossy Compression
Allowing Positive Overflow and Excess Distortion Probabilities, 39
, 2016
@ ,
, 39 , 2016
&)

s 39 , 2016
@D Goki Yasuda, Nozomi Miya, Tota Suko, Toshiyasu Matsushima, Analysis of Performance
Gain from Unlabeled Data in Semi-supervised Learning, 2016 International Symposium on
Information Theory and Its Applications (ISITA), 2016.
©® Yuta Nakahara, Shota Saito, Toshiyasu Matsushima, Spatially ~~Mt. Fuji"" Coupled LDPC
Codes, 2016 International Symposium on Information Theory and Its Applications (ISITA),
2016.
@9 Shota Saito, Toshiyasu Matsushima, Evaluation of Overflow Probability of Bayes Code
in Moderate Deviation Regime, 2016 International Symposium on Information Theory and Its
Applications (ISITA), 2016.
@ Shota Saito, Toshiyasu Matsushima, Threshold of Overflow Probability in Terms of
Smooth Max-Entropy for Variable-Length Compression Allowing Errors, 2016 International
Symposium on Information Theory and Its Applications (ISITA), 2016.
@ Shunsuke Horii, Toshiyasu Matsushima, Shigeichi Hirasawa, A Note on Support Recovery
of Sparse Signals using Linear Programming, 2016 International Symposium on Information
Theory and Its Applications (ISITA), 2016.
Takahiro Yoshida, Toshiyasu Matsushima, Relationships between Correlation of
Information Stored on Nodes and Coding Efficiency for Cooperative Regenerating Codes,
2016 International Symposium on Information Theory and Its Applications (ISITA), 2016.
@ Tomohiko Saito, Koki Kazama, Toshihiro Niinomi, Toshiyasu Matsushima, A Note on
Unequal Error Protection in Random Network Coding, 2016 International Symposium on
Information Theory and Its Applications (ISITA), 2016.
@ Akira Kamatsuka, Yuta Azuma, Takahiro Yoshida, Toshiyasu Matsushima, Regenerating
Codes with Generalized Conditions of Reconstruction and Regeneration, 2016 International
Symposium on Information Theory and Its Applications (ISITA), 2016.
@ Yasunari Maeda, Toshiyasu Matsushima, Theoretical Limit of Type-1 Hybrid
Selective-repeat ARQ with Finite Receiver Buffer, 2016 International Symposium on
Information Theory and Its Applications (ISITA), 2016.
@ , .

28 , 2016




@ ,

5 , 2016

@ Shunsuke Horii, Toshiyasu Matsushima, Shigeichi Hirasawa, Linear Programming Decoding
of Binary Linear Codes for Symbol-Pair Read Channels, 2016 International Symposium on
Information Theory (ISIT), 2016.

IT 2016

IT 2016

, 2018 , pp.71-102

http://www._matsu.mgmt.waseda.ac. jp/

¢y

MATSUSHIMA, Toshiyasu

8 30219430



