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Jsou transakce zlo?




Databaze

1980* 1983
relacni ACID
databaze

e Principles of Transaction-Oriented Database
Recovery, Andreas Reuter and Theo Harde, 1983

https://www.root.cz/clanky/historie-relacnich-databazi

v


https://www.root.cz/clanky/historie-relacnich-databazi/

Transakce jsou...

abstrakce pro jednoduchou praci
s daty



. |solation
Atomicity |

Consistency Durability

Transactions: myths, surprises and opportunities” by Martin Kleppmann



https://www.youtube.com/watch?v=5ZjhNTM8XU8

Atomicity == vraceni dat do plvodniho stavu

ACID




Consistency == data jsou konzistentni

Durability == data jsou bezpecné ulozeny

ACID




Isolation == data je mozné zpracovavat paralelné

ACID

Serializability!



Lock-based

ID Jméno Prijmeni
1 Zdenék Henek
2 Jan Novotny




Lock-based for serializability

ID Jméno
1 Zdenék
2 Jan




Lock-based isolation levels

Isolation level |Dirty reads Lost updates Non- Phantoms
repeatable
reads
Read may occur may occur may occur may occur
Uncommitted
Read don't occur may occur may occur may occur
Committed
Repeatable don't occur don't occur don't occur may occur
Read
Serializable don't occur don't occur don't occur don't occur

https://en.wikipedia.org/wiki/Isolation_(database_systems)



https://en.wikipedia.org/wiki/Isolation_(database_systems)

Databaze a transakce

1980* 1983 1992 1995
relacni  ACID  ANSISQL Critique
databaze on ACID

e First version of ANSI SQL was in 1987
e A Critique of ANSI SQL Isolation Levels, Hal
Berenson, Phil Bernstein 1995

v



Lock-based vs. MVVCC

+§¢ 00

<

— - - —— - N— .

Secan ThaLE AND FeTom Rous

$ 1200 $ 1900

Myce i read Flo predons cosen

e ————— i SN N
Scan ThaLeE A~D FEToH Rous

https://medium.com/@FranckPachot/mvcc-in-oracle-vs-postgres-and-a-little-no-bloat-beauty-e3a04d6a8bd?2



https://medium.com/@FranckPachot/mvcc-in-oracle-vs-postgres-and-a-little-no-bloat-beauty-e3a04d6a8bd2

CAP a distribuovane databaze

v

1980* 1983 1992 1995 2000 2001
relacni ACID  ANSISQL  Critique CAP  Paxos
databaze on ACID simple

e Brewer's CAP Theorem, 2000
e The Part-Time Parliament, Leslie Lamport, 1998
e Paxos Made Simple, Leslie Lamport, 2001



http://research.microsoft.com/users/lamport/pubs/pubs.html#lamport-paxos
https://lamport.azurewebsites.net/pubs/paxos-simple.pdf

CAP theorem

Consistency
Availability AP izlr::;unnce
.':&fi_

CAP Consistency != ACID consistency

https://towardsdatascience.com/cap-theorem-and-distributed-database-management-systems-5c2be977950e



https://towardsdatascience.com/cap-theorem-and-distributed-database-management-systems-5c2be977950e

Availability over Consistency

NoSQL era
I I I | I I I N
I I I I I I I
1980* 1983 1992 1995 2000 2001 2007
relacni ACID  ANSISQL Critique CAP  Paxos Dynamo
databaze on ACID simple  paper

e Amazon's dynamo paper, Amazon, 2007



https://www.allthingsdistributed.com/files/amazon-dynamo-sosp2007.pdf

Consistency strikes back

NewSQL era
| | | | | | | | N
I I I I I I I I I
1980* 1983 1992 1995 2000 2001 2007 201 2012
relaéni  ACID  ANSISQL Critique CAP  Paxos Dynamo CRDT  Spanner
databaze on ACID simple  paper

CRDT: Conflict-free replicated data types, Shapiro, 2011

Spanner, Google, 2012
Calvin, A. Thomson, D. Abadi 2012
Jepsen.io analyses, Kyle Kingsbury

Consistency

Partition
Tolerance

Availability AF‘E


https://hal.inria.fr/inria-00609399v1/document
https://static.googleusercontent.com/media/research.google.com/en//archive/spanner-osdi2012.pdf
http://cs.yale.edu/homes/thomson/publications/calvin-sigmod12.pdf
https://jepsen.io/analyses

NoSQL to NewSQL

Examples

Examples Examples :
AN <o\ (€ vouros
cassandra Cloud Spanner
ORACLE &Bredis §) cockroachoe
/.:/ ACID transactinn;:\ /;/ Horizontal Scalln-g\“ C/ ACID tmnuantinn:\

/ SQL support v/ High Availability v Horizontal Scaling
/ Standardized X ACID transactions / High Availability
¥ Horizontal Scaling ¥ SQL support v SQL support
¥ High Availability

)( Standardized KX Standardized /

& J
RDBMS (SQL) — NoSQL ‘ NewSQL

https://medium.com/rabiprasadpadhy/google-spanner-a-newsql-journey-or-beginning-of-the-end-of-the-nosql-era-3785be8e5c38



https://medium.com/rabiprasadpadhy/google-spanner-a-newsql-journey-or-beginning-of-the-end-of-the-nosql-era-3785be8e5c38

A co aplikace?

v

1991 2008 201
XA spec BASE Microservice
S

e XA specification, 1991
e BASE, an ACID alternative, Ebay, 2008
e Why banks are BASE, 2013

"Dva nejvétsi problémy pri programovani jsou invalidace cache,
pojmenovani véci a chyby o jednicku."


https://pubs.opengroup.org/onlinepubs/009680699/toc.pdf
https://queue.acm.org/detail.cfm?id=1394128
http://highscalability.com/blog/2013/5/1/myth-eric-brewer-on-why-banks-are-base-not-acid-availability.html
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Martin Kleppmann: Transactions: myths, surprises and opportunities



https://martin.kleppmann.com/2015/09/26/transactions-at-strange-loop.html

1991 2008 2011 2019
XA spec BASE Microservice
S

e Saga pattern/comensation transactions
e Protocols for "client-side" distributed transactions
e Event-sourcing message based approach (Kafka and friends)



https://www.cs.cornell.edu/andru/cs711/2002fa/reading/sagas.pdf
https://downloads.ctfassets.net/oxjq45e8ilak/4SsM2jbOGGA5zJoPlaTZex/4deee4d1c9bc1f8931db80818a314440/100525_918432061_Denis_Rystsov_The_cost_of_distributed_transactions_between_arbitrary_databases.pdf
https://www.confluent.io/blog/transactions-apache-kafka/

DIKY ZA POZORNOST




Start a new group Explore  Messages

: Brno Distributed Systems
crereerree ¢ AL EXCERCISE Meetup Group

@ Brno, Czech Republic
Chaloupka-Juranek almost-consensus algorithm with (usually) positive social side-effects: 8} 41 members - Public grbup

(% Organized by chalda and 2 others

(1) Go to https://sched.co/Jcj3
(2) Scroll down to Feedback form and click on this icon
(3) Talk to 5 randomly chosen people on the corridor during the conference

( _M Introduce yourselves, explain them the algorithm and ask them to execute points
1.-4. (and continue chatting with the person)

share: §] W [
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