
NewSQL(Basis)

• NoSql(Bigtable LSM-Tree Dynamo)
• Paxos(Synchronous Replication across Data Centers)
• RDBMS

Transaction
ACID
2PL
MVCC
2PC

• Secondary Index
• Consistency

current read
snapshot read
inconsistent read
linearizability Unix&C UTF-8 ->Go Spanner

Alto->Mac 2PC Paxos的流行
ACID Transaction
Pascal 算法+数据结构=程序

1960s 1970s

网状数据库(Charles Bachman) 关系数据库(Edgar Codd/Jim Gray/Michael Stonebraker 2014 Turing)

2000s 2010s

NoSql(Bigtable/Dynamo) NewSql(MegaStore/Spanner/F1)

Oracle 1979
1973 System R -> DB2 1983
1973 Ingres->Sybase->SQLServer

分布式阵营

数据库阵营

数据库先锋(Michael Stonebraker)
2007:主要的RDBMS都是过时的技术
2008:MapReduce: 一个巨大的倒退
2011:FaceBook在MySQL上生不如死

Readings in Database Systems

两手抓：理论+实践 研究+产业
Postgres->Greenplum
StreamBase->Aurora
CStore->Vertica
HStore->VoltDB

GE(IDS)
IMS(IBM)

新硬件
新场景
BigData

https://blogs.the451group.com/information_management/2011/04/06/what-we-talk-about-when-we-talk-about-newsql/
http://duanple.com/?p=197
http://duanple.com/?p=84
https://www.allthingsdistributed.com/files/amazon-dynamo-sosp2007.pdf
http://genius.cat-v.org/ken-thompson/interviews/unix-and-beyond
https://news.ycombinator.com/item?id=4526710
https://en.wikipedia.org/wiki/Michael_Stonebraker
https://blog.csdn.net/lxuanzi/article/details/44804845
http://www.infoq.com/cn/news/2007/09/row-vs-column-dbs
https://homes.cs.washington.edu/~billhowe/mapreduce_a_major_step_backwards.html
https://gigaom.com/2011/07/07/facebook-trapped-in-mysql-fate-worse-than-death/
http://redbook.cs.berkeley.edu/
https://cacm.acm.org/blogs/blog-cacm/162095-what-does-big-data-mean-part-4/fulltext


NewSql(What's Really New with NewSQL?)

Drds
中间件:分库分表/
查询路由/分布式事务

Amazon Aurora
PolarDB

存储计算分离:
共享存储一写多读

Spanner
OceanBase

新架构:ShareNothing/
多节点并发/分布式查询

DB Parallel DB Distributed
DB

https://db.cs.cmu.edu/papers/2016/pavlo-newsql-sigmodrec2016.pdf


Basis(Bigtable)

http://research.google.com/archive/bigtable-osdi06.pdf


Basis(Paxos)
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Replicated State Machines

The Part-Time Parliament
(Lamport 2013 Turing)1989

How to Build a Highly Availability System 
using Consensus
(Butler W.Lampson 1992 Turing)

1996

Revisiting the PAXOS algorithm
(Lampson/Lynch)1999

Viewstamped Replication: A New Primary 
Copy Method to Support Highly-Available 
Distributed Systems
(Liskov 2008 Turing)1988

Paxos Made Simple(Lamport)2001

1998

Cheap Paxos(Lamport)2004
Fast Paxos(Lamport)2005

Chubby2006
Paxos Made Live2007

MegaStore2011
Spanner2012

Mesa RAFT2014
PaxosStore2017

Basic Paxos(Lampson Lamport)

Ø Majority

Ø Multi-Round

http://duanple.com/?p=61
http://blog.sina.com.cn/s/blog_4caedc7a0102f0xf.html
http://duanple.com/?p=63
http://duanple.com/?p=166


Basis(Transaction-Jim Gray 1976)

• ACID

Atomicity(AllOrNothing): WAL(redo/undo), 2PC
Consistency: 完整性约束(唯一性、外键、Check)

Isolation:并发事务相互不可见 concurrent control
Durability: log recovery(ARIES)

• Concurrent Control

2PL(1976)
MVCC(1978)

• Distrbuted Transaction Commit

2PC(1976)
3PC(1981)
Paxos Commit(2004)

• Time&Clock&HappenBefore

Lamport Clock(1978)
Lease(1989)

Linearizability(1990)

http://jimgray.azurewebsites.net/papers/thetransactionconcept.pdf
http://jimgray.azurewebsites.net/papers/thetransactionconcept.pdf
https://dl.acm.org/citation.cfm?id=12518
https://people.eecs.berkeley.edu/~brewer/cs262/Aries.pdf
https://dl.acm.org/citation.cfm?id=12518
http://duanple.com/?p=66
http://duanple.com/?p=158
http://duanple.com/?p=964


Basis(2PL-Eswaran 1976)

lock(A) lock(B) lock(C) unlock(A) unlock(B) unlock(C)

T1
T2

T3

T3
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time

time

lock(A) lock(B) lock(C)
unlock(A)
unlock(B)
unlock(C)

time

Strict 2PL

2PL 可串行化

http://www.cs.kent.edu/~walker/classes/aos.f05/lectures/L13.pdf


Basis(MVCC-David Patterson 1978-(2017 Turing-RISC/RAID)-Google TPU)
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MVCC

Ø 只读/读写写事务处理不冲突，只读事务不会被block

Ø 非覆盖写 保存多版本数据

Ø Version单调递增

Ø 写写冲突，结合2PL解决

LevelDB snapshot

s1 s4 s5 s8

s2 s4 s6 s9

s3 s4 s7 s1
0

WriteSnapshot
(s7)

s1
1

https://15721.courses.cs.cmu.edu/spring2018/notes/05-mvcc1.pdf


Basis(2PC-Lampson 1976)

参与者协调者

1.1 VOTE-REQ

1.2 YES/ NO->Abort

参与者

wait

2.1 COMMIT/ABORT

2.2 RESPONSE

Uncertainty period: After vote YES, Before receive info to know decisio

n

http://web.cs.wpi.edu/~cs502/cisco11/Papers/LampsonSturgis_Crash%20recovery_later.pdf


Basis(3PC -1981 Dale Skeen vs Paxos Commit-2004 Jim Gray&Lamport)

参与者协调者

1.1 VOTE-REQ

1.2 YES/ NO->Abort

参与者

2.1PRECOMMIT/ABORT

2.2 ACK

3.1Commit

3.2 Response

Paxos vs 2PC

Ø 事务提交：1.参与者不对等(拥有不同数据) -> 一票否决权

(完整性/冲突检查) 2.不同事务成员不固定

Ø Replicated State Mache：1.多副本对等 高可用 2.成员固

定

Ø Uniform consensus is harder than consensus

Paxos Commit

3PC

协调
者

协调
者

协调
者

参与者 参与者 参与者
不变性: 只要活着的进程中有人是uncertainty, 任意进程(包括失败的进程)都不会commit

方法：增加一个Precommit阶段，确认所有人走出uncentainty阶段，然后再commit

问题：只保证site-fail-stop下的正确性；uncentainty节点与commitable节点网络分区 -> 脑裂->Majority

Paxos

https://en.wikipedia.org/wiki/Three-phase_commit_protocol
http://duanple.com/?p=45
http://infoscience.epfl.ch/getfile.py?recid=88273&mode=best

