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2. Background and Motivation
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3. Approach
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5. Implementation
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6. Experiments
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BRLEZSARERS
IPSJ SIG Technical Report

vanilla ==
proposal ———
proposal + polling —=
proposal + delay ===
15 | proposal + polling + delay e |
j&
5
c _—
E ] —_—
g L |
= 1
=
ks
o
il
g
05
0
1 2 3 4
#of VMs
B 9 HDD BEIZEF % TPC-C DAL—T"y +
(Higher is better)
vanilla ===
14 proposal ——
proposal + polling =—=
12 | proposal + delay o= |
proposal + polling + delay o
2 0L o el T el Tl T Tl
c
E
z 08
s
T 08
2
s
04
02
0 L] L1 Ll L LI LIl L1

1 2 3 4 5 G 7
#of VMs

@

Bl 10 SSD BEiicEF % TPC-C DAL—T v b
(Higher is better)

SSD E#EiTld DBMS #i ¥z 1~8 TSI ¥ FHi§ 5.

HDD BB COEBAERZ X 9 1R T, BRI
%% DBMS #iA$chitiihs vanilla D 2 L— 7"y b CEEHE(L
L7zAN—=7 9 b THB. AN—7v b RO TEEDTT
DROVEERTH 2. HDD BEOK R TIIRETIEDOHH
DBMS A D 4 D & FITHRAT 23% AN —7"y F23H
ELTw3, TPC-C i DBMS 2% read & write 2 3 v 7
ALTHRITTZ27—70—FThbh, VM T4 AT A X—
CIch B DB F—2Ich /O BRITT 5. ko, IRETF
HETuEXAARZS AU e VAL L) ELTY
DB read AT B ES = v v VI TE v, 4
D read & write D 1/0 &It 4 6 FRIETH 2 DR FIE
DR TS, read & write D3I v ZJ RAINT—7
u— FCHREFEOENEIHERTE .

SSD BREECOIFEERFE R %X 10 127”7, SSD BTl
DBMS MAEDIEZ 2 L IREFILEOAIMEDHERTE,
KT3BAN—=Ty bBHELTWS,

TPC-H 3G E DFEARIAARD A ZEFAESE D b
TN avrRETT S, WO Y BHEIN
TE Y, SMHDEHTIZ CPU intensive %27 LY 2 & 1/0

2016 Information Processing Society of Japan

Vo0l.2016-0S-138 No.1
2016/8/8

vanilla ==
14 proposal ——=
proposal + polling =—=
proposal + delay m=—m
proposal + polling + delay o

1L = T — —

completion time [s]
(=} [=]
(23 o

o
o~

[=]
&)

#of VMs

11 HDD BEiicE1F 3 TPC-H 7 1Y 2 D58 T

(Lower is better)

vanilla ==

14 ¢ proposal ——m
proposal + polling ==
12 | proposal + delay ==

proposal + polling + delay o

[ — — ——

completion time [s]
(=} (=3 [=]
Ey (23 o

[=]
&)

#of VMs

12 HDD BHiicE 132 TPC-H 7 1Y 20 D5 1 R

(Lower is better)

intensive %2 7 £ 20 Z{#Hf$ %, DBMS T write 2352E
LAEWVIRD v 7RfTEEAARDIEL B d, REFE
Eread DAD N7 v F 7> a VERICERERBSG L 2o,
REFHRICE 24—~y FORAEL TR0z fHaT
%, FEBFRE LT, TPCHZ Y 2, 20%2Z2NZEh
DBMS Dffi&#iz 25 L2097 L V9T T IRk %
AR, REFIEOAEIC L 2L D 2 0 MERT 5.
Lo 3 2 2B E 1E microbenchmark & [ARETH %, R b
L —Y I HDD 7212 SSD Z# i L T, ZNFNEBR%Z1T
9. HDD BiliTld DBMS #iA%iz 1~4, SSD B TlE
DBMS #ifaizs 1~8 TA{L S ¥ HEMT 5,

FRAER 2K 11, K12, M 13, K14 1087, EEES
FidRlhA DBMS #i&#ccd D, fitlilid vanilla 7 =V
SETIRHTEEM L 2B TIRMETH 5. 13 @ SSD Bt
Ficorx) 2 0FEEAEETIE DBMS A Z 5 &
polling DHRELILDIKE L o T3, ZHUIREFED
polling D712 12D CPU DFEFTRIZHEL T L £ -
Tw3 ZLIcERAT 2. 20O FEEFERICIERE BEL
BHERTE R VD, REFE read F T VY I a v
WCRIET A ="~y FIFHEIC R v EEI NS,



BRLEZSARERS
IPSJ SIG Technical Report

vanilla ==

14 ¢ proposal /= |
proposal + polling —=
12 | proposal + delay |

proposal + polling + delay o

completion time [s]

0 HEEE BEEES HEEES EEEESCEENES EEEES- EEEE

1 2 3 4 5 6 7 8
#of VMs

B 13 SSD BEilics 12 TPC-H 71V 2 D57 H5H

(Lower is better)

vanilla ===
proposal ——=
proposal + polling =—=
12 | proposal + delay o= |
proposal + polling + delay o

T - e e

completion time [s]

0 HEES BEEES NEEEG EEEESCEEEESC EEEENCEEE

1 2 3 4 5 5] 7
#of VMs

@

14 SSD BEilcE 1% TPC-H 71V 20 D5E 1

(Lower is better)

7. Related work

AETE, BT ZHEICOWTHNT 2

DBMS #ifr 2 HBL§ 275 & LT, AFZEONSR L
LTws VM ZAIH L 2 iESHc b= v oe) v —
AMALTIODDBMS 4 Y A8 Y AT ) ik &
BH5, ZN6DERLE L WH%E 9] RV Y — A%
WAL ZBREICE T 5 DBMS it FEZREL T 51
78 [10] [11] 28H 1, H L > TaaS DFEBTHEZREL T
5, L Lads, EEICIE% D IaaS id VM ZFH L
THEHAINTEY, HlL LT Amazon RDS [1] Tld VM &
TEIET 2 DBMS 2% —E AL LTHREEL T 5, Aff
ZE X DIESFHAIN TS VM 2 Hw/z DBMS #idaER
BENRIZLTw2

Virtualization Design Advisor [12], SmartSLA [13] Tl
AL EA 2 FH L 72 DBMS A BB T ) Y — 257kl
DHBRETEZREL T3, 205 DR IZHE RN
WD)y —2A% VM IZERET % 2 & T DBMS Oft&iiz
WPz L LTwb, AW%Eld DBMS fiABE D 2L —
7'y b ETAUETH WEAT 2T %, Ko T

2016 Information Processing Society of Japan

Vo0l.2016-0S-138 No.1
2016/8/8

AT E A BNEICH B,

i Availability (3% { O —EATRDENDZ I L2
25, LD ML —FA70BfRICH 5. RGBS IC
B2 MREE MR LoD Availability 2 m® % 2 L %2 H
BRI L7298 & LT, PipeCloud [14] ¥ RemusDB [15] »3
HIET S, REDY—EANGZ 2882 LT,
Availability Z 5% 2 72O flABTONTWS, Z
NoOWMEIZ VM 2 L7227 77 Py —ERZMEL T
W37z, DBMS fiaEEE 2 BT 2556138, AL Ll
HEb¥ s 2 L CEEME LR E RN L TE 5,

WAL @ scalability (ZBJ9 2 WF58IC Aether [16] 235 % .
SNFAL Y FCEHESERBEO WALDR LRy 7%
HTL, scalability #1 EX¥ 25720 DEHEEZIMAZ T3,
DBMS HEHNRTEIZ WAL DX €Y { ) OWIIZ T2
MATVWB7d, AFRLIZHAT S Z EVTRETDH 5.

E# e A ML —Y 5734 A L LT Non-Volatile Mem-
ory(NVRAM) 73 H 2T 2. 2 ® NVRAM LT
DBMS & WAL #£7 9 B4 & LT NVWAL [17] %% %.
NVRAM LCE#7Z WAL OFH EZAAZ{T\>, DBMS O
Mgz L3¢5 LTES, AW EFL { WAL %
BHH L TV 2 25913 HDD, SSD Z %R L TWw5 7%
DAL 7R\,

8. Conclusion

AWFZETlE DBMS iABEICE W TR I v Iy a v
HEHAAROEBALME SN TL ) MEICH D fLA .
BHDODBMS 226D b7 v 7y a vEZAARZHIML
T, DBMS DR )L—7v +Zm L35 FE2RET S,
INA 2= A FTEB DBMS D1 7 T F AR % i
L, =¥yl F 4 A7 ~EEAE, DBMS J ¢t
WHEELTWEA Y 774 022 VI 1 DICHEAE LT
vy e )VisFHE AR EHEIZL, DBMSOR S
igﬂ&ggﬁ%hookﬂ‘% Lon JEZAADKEEZLT

, MEINEa T 7 ANy =Ty e LIcEE AL

HZHIHIL 72, 7Tu by A4 72FEL, iRz iT-o
f:. FEHL, insert DA ZHED IR LT 9 micro benchmark T
i3 2% MEREI E L, TPC-C TlX 23% AN —"7"» +23m k
LTk, REFEOEMEDHRTE .

9. Future Work

REFFITBITZ U ANV EOFIENSE T LT
72, B OHMEEICL D) ANYUIEDF — N~y FH
FHiTE TR, AR 7 7 A 06 D DBMS JE
Du JESREEROEEE, v/ OHBRERHE &
DBMS DY A3 20 5 IR % FHii 4 5. 4l TPC-C,
TPC-H ZRXvF~v—2 & LTHERAL LD, o b J v
7y avORNFEIIBT 2REFIEOEMEZHERT 27-0
I 2 Ry F 2 — 7 TOWREHi 21T .



BRLEZSARERS
IPSJ SIG Technical Report

SEH

(1]

(10]

(1]

(13]

(14]

Amazon Web Services, Inc: Amazon RDS,
http://aws.amazon.com/jp/rds/.

Oracle Corporation: MySQL, http://www.mysql.com/.
PostgreSQL Global Development Group: PostgreSQL,
https://www.postgresql.org/.

Microsoft: SQL Server, https://www.microsoft.com/en-
us/cloud-platform/sql-server.

Oracle: Oracle Database,
https://www.oracle.com/database/index.html.
Transaction Processing Performance Council: TPC-C,
http://www.tpc.org/tpee/.

Barham, P., Dragovic, B., Fraser, K., Steven Hand,
T. H., Ho, A., Neugebauer, R., Pratt, I. and Warfield,
A.: Xen and Art of Virtualization, Proceedings of the
19th ACM Symposium on Operating Systems Princi-
ples (SOSP ’03), pp. 164-177 (2003).

Transaction Processing Performance Council: TPC-H,
http://www.tpc.org/tpch/.

Zhang, N., Tatemura, J., Patel, J. and Hacigumus, H.:
Rethingking Designs for Managing Multi-Tenant OLTP
Workloads on SSD-based I/O Subsystems, Proceedings
of the 2014 ACM SIGMOD International Conference
on Management of Data (SIGMOD ’14), pp. 13831394
(2014).

Curino, C., Jones, E. P., Madden, S. and Balakrishnan,
H.: Workload-aware database monitoring and consolida-
tion, Proceedings of the 2011 ACM SIGMOD Interna-
tional Conference on Management of Data (SIGMOD
'11), pp. 313-324 (2011).

Narasayya, V., Das, S., Syamala, M., Chandramouli, B.
and Chaudhuri, S.: SQLVM: Performance Isolation in
Multi-Tenant Relational Database-as-a-Service, Proceed-
ings of the 6th Biennial Conference on Innovative Data
Systems Research (CIDR ’13), pp. 1-9 (2013).

Soror, A. A., Minhas, U. F., Aboulnaga, A., Salem, K.,
Kokosielis, P. and Kamath, S.: Automatic Virtual Ma-
chine Configuration for Database Workloads, Proceed-
ings of the 2008 ACM SIGMOD International Confer-
ence on Management of data (SIGMOD ’08), pp. 953~
966 (2008).

Xiong, P., Chi, Y., Zhu, S., Moon, H. J., Pu, C. and
Hacigumus, H.: Intelligent Management of Virtualized
Resources for Database Systems in Cloud Environment,
Proceedings of the 2011 IEEE 27th International Con-
ference on Data Engineering (ICDE ’11), pp. 87-98
(2011).

Wood, T., Lagar-Cavilla, H. A., Ramakrishnan, K. K.,
Shenoy, P. and der Merwe, J. V.: PipeCloud: Using
Causality to Overcome Speed-of-Light Delays in Cloud-
Based Disaster Recovery, Proceedings of the 2nd ACM
Symposium on Cloud Computing (SoCC ’11), pp. 17:1—
17:13 (2011).

Minhas, U., Rajagopalan, S., Cully, B., Aboulnaga, A.,
Salem, K. and Warfield, A.: RemusDB: transparent high
availability for database systems, The VLDB Journal,
Vol. 22, No. 1, pp. 29-45 (2013).

Johnson, R., Pandis, I., Stoica, R., Athanassoulis, M.
and Ailamaki, A.: Aether: A Scalable Approach to Log-
ging, Proc. VLDB Endow., Vol. 3, No. 1-2, pp. 681-692
(2010).

Kim, W.-H., Kim, J., Baek, W., Nam, B. and Won, Y.:
NVWAL: Exploiting NVRAM in Write-Ahead Logging,
Proceedings of the Twenty-First International Confer-
ence on Architectural Support for Programming Lan-

2016 Information Processing Society of Japan

Vo0l.2016-0S-138 No.1
2016/8/8

guages and Operating Systems (ASPLOS ’16), pp. 385—
308 (2016).



