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Abstract: When performing distributed transaction processing, external consistency (strong 1SR) is re-
quired; in order to achieve this, the single master method involves performing transaction processing on
the master node and copying the result to the backup node. In this method, performance is sacrificed be-
cause transactions are executed one by one, so in this study we propose an aggregate log transfer method.
Multiple logs can be transferred to the backup node at a time. In addition, multiple transactions can be
transferred together to the master node as a single transaction in the client to achieve a consensus. This re-
duces communication costs and enables efficient distributed transaction processing. We design the proposed
method using the concurrency control method S2PL and distributed concensus management method Raft,
and implementated it in C++. The result of evaluation showed that our proposed method had some positive

effect.
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5. BEEMHZRE

51 SEbZVH I ay
5.1.1 Cloud Spanner

Cloud Spanner[1] 1 Google 2M2#t L T\ Z'm— 3L
WZabEnz) b=y aF s —XR—=ATHb. Span-
ner [FAME & [F U < single master HNZHHALTHD,
TH—NVHRTT — X 258U, INFEGEDH 245
Moo rvavERFELTVWS. T2 0EHIZIX
Paxos R—AD 70 hINDBHWSNTED, S
KERT =) T 1 BRETH 5.
5.1.2 Ocean Vista

Ocean Vista[2] (& multi master HFXNEZHH L7 b J 23
Y a7 a ha)VTHB. Ocean Vista TIET — &
N— Al T water-mark Z EMIZRILE S T & THRA
WM o¥ sy a VB EARIZLTHBY, Za—300iC
DAL 72T — X R—ATHBIEDRMEEEHR L, RKEE
FHHE F—2DEHED I A N 2R SN D L0 SRR
H5.
5.1.3 SLOG

SLOG(3] 1% Spanner & [[]55 D & Al fME & KFER T — 5
CVT 4 2RE005, KLA Ty oRnE&EiAdik Ry
% multi master FRDZ @ — NVl ok 5 —&
RNR—2ATH5. IhETra—Iizpidbasnizs—2%
N—RZTlid (1)Serializable, (2){&L 1 TV iRFZIAA,
B) HMAN—=T Y Mg T Y a D3 DEETHEE
TAHILIETERD o7, SLOC TR 7 IV r—vayv
7 —270— FOYENZREREEZEHTS I TeTeHE
HLTW3,
5.1.4 STAR

STAR[4] 1% multi master GNZEHH L, TV TV
T=2avEFIFIMT —AR—ATHE. VI NN—
TA4vavhIvFrvarves/uANN—54vavhy
YO avDFEITERITI VTV ANFHI N TVNS LW
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SEEA DS, ZHTEVEEFEIA P EHIELAEERET
BaHWS IR AWM NI v r Y a VB EITZ 572
O, BT Yo a v EHRMIZETT ST &2 WTHEIC
LT\,

5.2 AR

5.2.1 Paxos

Paxos[7] ZRTOARV =Y a VIZIEFMTF 270w E S
AT DI TETIER ZH LU, ETHERIAES
MR SHEWEDIZERFEINZTa ba)LTH D, Paxos
1% single master ARNZEAL TH O, #@PED backup
5 ERDPINIVIIEZ AR T 2EHMATH S, Paxos 135
7O b aVOFSRE SN, Paxos 2RX—ZIZL7=78 b
JIVOMRFEITEA TN T WS, Paxos D70k 3L
AL XNTHY, KFETHWZOMAETE Raft 1%
Paxos DR X 2 ikEd 5 Z & % BRI - BIRR I -
EDTH 5.

5.2.2 APUS

APUS[19] i RDMA % i\ 7z Paxos R— A D& E
7 bhaVTHB. RDMA FA v —V@EIELTD
CPUHEEI X b &2 KIRIZHI T 255 TH 5. APUS Tid
B Client 25 DA% £ 2O TUEL, RDMA % W T
WEEAITVAT— MYV 2ERT e THBLER >
TW5b. AIETIEIOFEEHCT NI V7Y a Vil
HoRh#REK 572, APUS I& Redis[20] ® MySQL[21] &
Wo AL FHINTVWSE T —RR=AY AT LIZHAA
ATHRZRIELTWS. ZOMBEEHA LRI GEL
LT APUS DAL —Tw DA —=N—=~v FiZ 4.3 %
DHATH o7z, %7z ZooKeeper[22][23] ¥ S-Paxos[24] &
Wolz 5 DOBEOEE T haL oy T RIThD
LR E T 5 2, FH LT 32.3 % APUS DIE S A&
HETH-T-.

53 YVIINNSIVHF I aY
5.3.1 Silo

Silo[25] 1& & v & & A W BB N AT 92 AT 4
(OCC(Optimistic Concurrency Contorol)) (232 W T b
SvH oYy a VAL FETHS. SiloDaAIy T
o bhaTidimiE s uy 72 HOCTIHEEFUIEEITS Z &
THEAERV T 72 AZ2EEL, @M T Voo a ik
#E% "3, TicToc[26] X MOCC(27] 5§ D1t @ i £7 4 il 4
FETSiloDa Iy b7a b ANPIRE N2 DDAV S
nTwna,

6. Ihim

ARIFEIIAEREEH 2R T 20N T v o7y a vy
AT LEEBT 572012, FWEETIE Raft & AT M
ik S2PL (23D < 4381 Key-Value Store % 225 U =i e
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{bLZHELZEDTH S, RARWMEIT S 72DITEHE
DN VYo a vk —fFTUET %0 78E%E S ILV— Tk
25N Client WEBDO N VY7 avrziedHT1D
DIV I arve UT—HEET 2NV 7Rk IRE
L, 2% Raft ® 70 M I)VICHEHT 2 Z & CHfED™
EEH -7,

LRV AT LAZIMUZEER, EVAT LIS
J— R 675 Raft 77 ARIZEWT, Client BUZx L
TAN=TY NBAT =T 52 ePBEINZ. 0T
KN — T EAT 5 GG e a TRk IV — P a7 b4
Mo B EDAN—Ty Nelbigd 5L, D Client (D
BETEANV—7y MEmA EL, Client X 64 OFFIZHK
T35 oz, Fiz, NV IEEIT-2GE LN
IR ETDEP > IGED AN —Ty 2T 5 &,
D Client HOFBETH AN — 7w Mkl EL, Client 2
2 DEFZIRRT 283 5 o7, Lo T, Raft 70
haiza kS — T NIV IRk R EAT A Z &
T, AN VF Iy a v ERIETE I N TE,
PERED A BIZ DB Z & 2R UL,
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