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Transaction Processing

Big Data
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Can you access DB simultaneously?
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Begin Begin

Read(H j&, x) Read(H [, y)

X :=x+ 1000 v:=vy-1000
Write(E EE, )
Commit

Write( |:| B, x) B %)
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Method Conference Features
CICADA 2017  SIGMOD M?J';’ttl'\r;‘e'i'lgn
MOCC 2016 VLDB Ffl Zziimssttiii
TicToc 2016 SIGMOD Optimistic
ERMIA 2016 SIGMOD Multi-Version
Silo 2013 SOSP Optimistic
SI 1995 SIGMOD Multi-Version
2 Phase Lock 1976 Comm. ACM Pessimistic
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Takayuki Tanabe, Takashi Hoshino, Hideyuki Kawashima, Osamu Tatebe: An Analysis of
Concurrency Control Protocols for In-Memory Database with CCBench. PVLDB, 2020.
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Transactional Information Systems: Theory, Algorithms, and the Practice of Concurrency Control
and Recovery (The Morgan Kaufmann Series in Data Management Systems), Weikum, Vossen
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(a) Read Only Workload.

Figure 6: Throughput of a read-only YCSB workload with
high contention and no conflict on four machines with different
scales. MOCC adds no overhead to FOEDUS (OCC), perform-
ing orders of magnitude faster than the other CC schemes.
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T. Wang and H. Kimura. Mostly-Optimistic Concurrency Control for Highly Contended Dynamic Workloads on
a Thousand Cores. PVLDB, 10(2):49-60, 2016.
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Lim, M. Kaminsky, and D. G. Andersen. Cicada: Dependably fast multi-core in-memory transactions.
In SIGMOD Conf., pages 21-35, 2017.
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Table 2: Analyzed parameter sets. («) Cardinality (from
10° to 10” records); (B) Cardinality (10® or 10° records); (v)
Read ratio (from 0% to 100%); (&) Transaction size (from 10
to 100 operations); (e€) Payload size (from 4 to 1000 bytes):;
(¢) Skew (from 0.6 to 0.99).

Cache Delay Version
Figure Number F5 ET F9 F10 F11
Skew 0 0 0.8 0.9 C
Cardinality « 5] 108 108 103
Payload (byte) 4 4 4 € 4
Xact size 10 10 ) 10 10
Read ratio (%) 05 ~ 5095 50 50,95
Thread count Always|224 Iexcept from reproduction
Read modify write | Always off except from reproduction
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Figure 10: Effect of delay provided by extra read: YCSB-A, 100M records, 224 threads, skew 0.9, 10 ops/trans.
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Version Lifetime Management
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Figure 14: Analysis of RapidGC: YCSB-A. skew 0, 224

threads, 1M records, payload 4 bytes, 10 ops/trans. Inserted
delays for long transactions: 0 to 10 ms.
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Figure 19: Breakdown of TPC-C-NP-Insert, 224 threads,
224 warehouses, NewOrder and Payment transactions
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Yasuhiro Nakamura, Hideyuki Kawashima, Osamu Tatebe: Integration of TicToc Concurrency Control Protocol with Parallel
Write Ahead Logging Protocol. Int. J. Netw. Comput. 9(2): 339-353 (2019)
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. Takayuki Tanabe, Takashi Hoshino, Hideyuki Kawashima, Osamu Tatebe: An
Analysis of Concurrency Control Protocols for In-Memory Databases with
CCBench. Proc. VLDB Endowment 13(13): 3531-3544 (2020), E:c 8,

. Jun Nemoto, Hideyuki Kawashima, Motomichi Toyama: Exploiting SIMD
Instructions in Partial-Evaluation-Based Query Compiler. Proc. The 1st7kV\:/grkshop
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. Kohei Hiraga, Osamu Tatebe, Hideyuki Kawashima: Scalable Distributed
Metadata Server Based on Nonblocking Transactions. J. Univers. Comput. Sci.
26(1): 89-106 (2020)
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of TicToc Concurrency Control Protocol with Parallel Write Ahead Logging
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. Harunobu Daikoku, Hideyuki Kawashima, Osamu Tatebe: Skew-Aware
Collective Communication for MapReduce Shuffling. IEICE Transactions on
Information Systems 102-D(12): 2389-2399 (2019), &zt B




