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In this work, I have aimed to improve scaling performance of KVS (Key-Value
Store) DBMS (Database Management System). For this purpose, | have proposed two methods. One is a
method for improving cache behavior. The other is a method for improving behavior of 1/0 scheduler.
My evaluation has demonstrated that these method have been able to improve scaling performance of
KVS system.

KVS



SNS(
)
DB( )
Twitter Facebook
DB
RDBMS(
)
DBMS(
) KVS(Key-Value Store)

DBMS KVS

KVS (

)

(
)
(
1/0 )
KVS
( )
PC (O}
Linux
KVS
KVS
Cassandra
KVS
KVS
( )
(
)

Node 1 Normal
Node 2 - Normal
Node 3 - Normal
Node 4 i Joining i Normal
Issue of
Joining command i
time

.
start time time to complete a \ end time

of joining node joining of joining
1
1/0 )
(
CPU 1/0
)
1
KVS

Joining

Normal

KVS

Joining
Normal
PC
KVS
KVS
KVS
1/0
1/0
2
3



m Size &3 Access(before join)
m Access(during join) 2 Access(after join)

g
10000 120 3
[]
£
'g 1000 20 g
Y &
5 100 60 &
G
2
10 E I 30 £
35
=4
1 —— 0
index file data file The
others
2
Memory
process R - page cache
Heap - i’ """""" -
{Bloom ! R |
| Filter ! e [ -
iriter_ o I s f !
accesses - I
a . ,
ActCache Disk .-
Process @‘* ———
@_m ________________ -
3
Act Cache AC
KVS
1/0
NLL
Cassandra KVS Act
Cache KVS NLL
KVS
KVS KVS
4
Act Cache
NLL
KVS (
3

Saneyasu Yamaguchi, Yuki Morimitsu,
"Improving Dynamic Scaling Performance of
Cassandra”, IEICE  TRANSACTIONS on
Information and Systems (2017)

700
600

'8 500
XL,

£ 400

> 300
k=
c

§ 200

100

0

Normal  ActCache NLL

AC+NLL

CDS  (2015)

Tomoki Kozu, Yuria Akiyama, Saneyasu
Yamaguchi, "Improving RTT Fairness on
CuBIC TCP", International Journal of
Networking and Computing, Vol 4, No. 2,
pp.291-306 (2014)

15

Eita Fujishima, Kenji Nakashima,
Saneyasu Yamaguchi, "Performance
improvement of 1/0 intensive OLAP with
dynamic control of file storing location™,
ACM IMCOM 2017: International Conference
on Ubiquitous Information Management and
Communication (2017)

Kenji Nakashima, Eita Fujishima,
Saneyasu Yamaguchi, "File Placing Control
for Improving the 1/0 Performance of
Hadoop in Virtualized Environment”, 4th
International Workshop on Computer
Systems and Architectures (CSA"16) (2016)

Saneyasu Yamaguchi, Eita Fujishima,
"Optimized VM memory allocation based on
monitored cache hit ratio™, In Proceedings
of the 4th Workshop on Distributed Cloud
Computing (DCC "16). (2016)

0S WM
Hadoop 1/0 ",

0S (2016)

Masaki Sakamoto, Saneyasu Yamaguchi,
"Dynamic Memory Resource Management in
Virtual Machines with Different
Applications”, 2016 International
Symposium of Information and Internet
Technology (SYMINTECH) (2016)

Eita Fujishima, Saneyasu Yamaguchi,
"Dynamic File Placing Control for
Improving the 1/0 Performance in the
Reduce Phase of Hadoop™, the Tenth
International Conference on Ubiquitous
Information Management and Communication
(IMCOM2016), 8-2 (2016)

Shohei  Miyokawa, Taiki Tokuda,
Saneyasu Yamaguchi , "Elasticity




Improvement of Cassandra™, the Tenth
International Conference on Ubiquitous
Information Management and Communication
(IMCOM2016), S2-3 (2016)

Hiroki Sugimoto, Kenichi Kourai,
Saneyasu Yamaguchi, "Host OS Page Cache
Hit Ratio Improvement based on Guest 0S
Page Drop™, The 17th International
Conference on Information Integration and
Web-based Applications & Services (2015)

Masaki  Sakamoto and Saneyasu
Yamaguchi, "Dynamic Memory Allocation in
Virtual Mchines based on Cache Hit Ratio™,
6th International Workshop on Advances in
Networking and Computing (WANC®15), pp.
613-615, Poster (2015)

Shunsuke Yagai and Saneyasu Yamaguchi,
"Reducing Storage Power Consumption with
File Layout Optimization in Virtualized
Environment™, 6th International Workshop
on Advances in Networking and Computing
(WANC"15), pp. 590-594 (2015)

Eita Fujishima and Saneyasu Yamaguchi,
"Improving the 1/0 Performance in the
Reduce Phase of Hadoop™, The Third
International Symposium on Computing and
Networking (CANDAR®"15), pp. 82-88 (2015)

Shohei Miyokawa, Taiki Tokuda and
Saneyasu Yamaguchi, "Active Caching for
KVS  Dynamic  Scaling™, The Third
International Symposium on Computing and
Networking (CANDAR®15), pp. 161-166
(2015)

Saneyasu Yamaguchi and Shunsuke Yagai,
"Power Effective File Layout with
Application Support in Virtualized
Environment”, 2015 IEEE International
Conference on Control System, Computing
and Engineering (1CCSCE2015), pp. 425-430
(2015)

Hadoop MapReduce
", FIT2015 14
, RC-003 (2015)

Shunsuke Yagai and Saneyasu Yamaguchi,
"Energy Efficient Storage Management
Cooperated with Data Intensive
Applications in Virtual Machines", The 1st
International Workshop on Future
Technologies for Smart Information
Systems (FTSIS 2014) in conjunction with
the 33rd IEEE Symposium on Reliable
Distributed Systems (SRDS 2014) (2014)

0

o

@
®
*

YAMAGUCHI

Saneyasu



