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In this research, firstly, we proposed an optimization scheme for
regularized empirical risk minimization that includes SVM and logistic regression. we have shown
that this scheme that performs optimization by operating multiple processes asynchronously allows
efficient distributed optimization from both theoretical aspects nd experimental aspect.

Secondly, focusing on sparse learning that originally requires several tera-bytes of data, we
proposed an optimization scheme that works efficiently by suppressing the amount of data. We have
shown that the proposed method can extract features efficiently by using efficient data structure
such as suffix array in cases in which substrings are used as features of datasets such as text and
DNA.

SWM



Solid State Drive

(SSD)
svm, A = 107"
0.2 —— T T
: (I - &= BMRM
i —de— PSGD
Wy —4— bSO
0.15
E 0.1
&
5-107%
1] 50 100 150 200 250 300
time (seconds)
logistic, A = 10~
0.2 1'“ ,.;v; '1| \" T T T
NI = gV= HMRM
" A —te— PSGD
H::': :: ‘f —4— DSO
0.15 \
\
1=
E
2 0.1
g
5-1072
! L 1
0 50 100 150 200 250 300
time (seconds)
1 DCL

PSGD

SVM

RAM

SVM Dual
Cached Loops
(1). SsSbD
Dual Cached Loops
Dual Cached Loops HDD
SSD RAM
SVM
B
0.2 .
- V= BMRM
—d— PSGD
0.15
g
5-107%
0 50 100 150 2fH] 2I50 300
time (seconds)
logistic, A = 1076
0.2
i
0.15
§ o
g
Ty oW
51072 R
:m“?.' @l 1

0 50 100 150 200 250 300

time (seconds)

DSO
BMRM



Relative Objective Value

10!

Relative Objective Value

1072

2000 MB, C' = 107!

10° F
101
1072

1073

I !
200 600

10° |

1071 ¢

400 800 1,000
Elapsed Time (sec.)
2000 MB, C' = 10
T T
—e - _B_B_G—C—e——e_e_o |
_he—_-e__e'_e__e'—@—{; E
= | |
200 400 600 800 1,000

Elapsed Time (sec.)

10"

10?

Relative Objective Value

107

10!

10?

Relative Objective Value

107t

2000 MB, C' = 10°

107t E

1072 ¢

TS —e—n_ E

L e

Te—e—n_6s5 o o

— S ]
“9——9—_{;__9_76__6_

I
200

|
400 600 800 1,000

Elapsed Time (sec.)
2000 MB, C = 10

~e-
-e-g_g ]
H—@—e——e—e—e—eﬁ

200

400 600 800 1,000

Elapsed Time (sec.)

—e— DCL-sgd, 10 = 10~2 —e— DCL-sgd, 0 = 10~! —e— DCL-sgd, 1o = 10°
—o— DCL-sgd, o = 10! —e— DCL-sgd, 1o = 10> —e— FCL

2
(2). Dual Cached
Loops
Dual Cached Loops
B
(2). SsD
Dual Cached Loops
SSD B

SVM

FCL

).

Loops

DCL-sgd

Dual Cached

B

(2). SsD
Dual Cached Loops



SVM

SVM
ECML-PKDD

(2). Dual Cached
Loops

B

DNA
Dual Cached Loops

ECML-PKDD

(1) S. Matsushima, H. Yun, X. Zhang, S.V.N.

Vishwanathan. “Distributed Stochastic
Optimization of Regularized Risk via
Saddle-Point Problem.” In Proceedings of
European Conference on Machine
Learning and Knowledge Discovery in
Databases (ECML PKDD), Lecture Notes
in Computer Science (LNCS) 10534, pp
460-476, (2017)

(2) S. Matsushima. “Asynchronous Feature

Extraction  for  Large-scale  Linear
Predictors." In Proceedings of European
Conference on Machine Learning and
Principles and Practice of Knowledge
Discovery in Databases (ECML PKDD),

Lecture Notes in Computer Science (LNCS)

9851, pp 604-618, (2016)

(1) S. Matsushima, H. Yun, S.V.N.
Vishwanathan
2014 2014
9
2
2017 2
® L1
31
2017
5

https://ml.c.u-tokyo.ac.jp/research

eY)
MATSUSHIMA, Shin

90721837



