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Wikipedia: Version Control with Meta Tables
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Wikipedia: Version Control with Meta Tables
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e Uhrzeit und Datum = Artikel zu dieser Zeit, Benutzername bzw. IP-Adresse des Bearbeiters, K = Kleine Anderung
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CREATE TABLE page (
page_id INT PRIMARY KEY,
page_title TEXT,
page_latest INT REFERENCES pagecontent (old_id)
)i
CREATE TABLE revision (
rev_id INT PRIMARY KEY,
rev_page INT REFERENCES page (page_id),
rev_text_id INT REFERENCES pagecontent (old_id),
rev_parent_id INT,
rev_timestamp TIMESTAMP
)i
CREATE TABLE pagecontent (
old_id INT PRIMARY KEY,
old_text TEXT
)i

Size | Compression

Full Page Edit History | 35.0 GiB -
Current Version Only 1.1 GiB -
History as File Diffs 14.0 GiB 59.77 %
History as Edit Diffs 9.4 GiB 72.71 %

Table: Estimation of saved storage when using compression
techniques based on the Simple English Wikipedia page edit
history dump of October 1, 2018.
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Background: Wikipedia Articles for Benchmarking

Monopedia (VLDB 2017) TardisBenchmark/TardisDB (SSDBM 2019, SIGMOD 2021)
* single main-memory database server (HyPer) sufficient for ¢ integrate versioning of tables into database systems

web scale applications (full English Wikipedia) e benchmark performance (time/space) using Wikipedia

Monopedia Benchmark: simulate load of Wikipedia articles

Monopedia: Staying Slng|e is Good Enough Versioning in Main-Memory Database Systems
From MusaeusDB to TardisDB

The HyPer Way for Web Scale Applications
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tive impact on the transactional throughput. For further research
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Space Compression

* Question: How to reduce the space consumption of Wikipedia articles within a database system?

Requirements for a Versioning System

A — ACID/MVCC SQL

Enable delta Efficient retrieval times Database system SQL as the declarative
compression (focus on latest version) guarantees programming language

— |+

compressing full articles

CREATE TABLE page (page_id INT PRIMARY KEY, page_title TEXT, old_text DIFFTEXT);
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Space Compression through Dif fText Datatype

* Question: How to reduce the space consumption of Wikipedia article within a database system?
¢ Solution: SQL datatype, that compresses text by avoiding redundancy

CREATE TABLE wikidiff (title text, content difftext);
INSERT INTO wikidiff (SELECT 'example’, BUILD(’first’, ’"first_version’, ’'second_version’));
SELECT GET_CURRENT_VERSION (difftext) FROM wikidiff;

oy
(BUMBRA gﬁz

Umbra Integration SQL Integration Evaluation
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Umbra Integration

UMBRA
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Umbra Integration

’ Dr,— T, ‘ D11, ‘ T3 ‘ D1, ‘ Ts ‘

. . Figure: Chain of diffs, every third version a complete snapshot (bold).
* Umbra: code-generating database system with

in-memory performance
* offers SQL datatype for flexible sized strings

* DiffText datatype based on this datatype for
variable length data

* latest version as a snapshot followed by
backward deltas

* snapshots inbetween for efficient retrieval time
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Umbra Integration

* Umbra: code-generating database system with

’ Dr,— T, ‘ D11, ‘ T3 ‘ D1, ‘ Ts ‘

Figure: Chain of diffs, every third version a complete snapshot (bold).

in_memory performance struct DiffTextRepresentation {

* offers SQL datatype for flexible sized strings

* DiffText datatype based on this datatype for
variable length data

* latest version as a snapshot followed by
backward deltas

* snapshots inbetween for efficient retrieval time

uint32_t currentOffset;
uint32_t currentLength;
uint32_t arraySize;

/7
/7
/7

uintl6_t diffsToFullCount; //

struct {
uint32_t offset;
bool full;
uint32_t patchStart;
uint32_t patchEnd;

} versionPointers|];

/7
/7
/7
/7
/7

Offset of current version in data section
Length of current version

The size of the version pointer’s array
Counter of diffs until next full version
Array of pairs, pointing into the data section
Offset of version in data section

Is this a full version?

Start of patch

End of patch

// Data section follows this struct immediately

Variable Length Data

Header

Version Array |

Diffs and Full versions

Current Offset + Length arraySize diffsToFullCount | offset full

patchStart patchEnd

Patches ...

Current Version Text

A

Figure: Structure of a DiffText tuple.
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SQL Integration
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SQL Integration: Operations

* BUILD (T4,..., Ty) : creation of a DiffText object out of N versions.

APPEND (D, Ty,..., Tn) : appending N versions to an existing object.

SET_CURRENT_VERSION (D, T): adding a new version, equal to APPEND (D, T).

GET_VERSION_BY_ID (D, N): extract version N.

GET_CURRENT_VERSION (D) returns the latest version, equal to GET_VERSION_BRY_ID (D,N) (#Versions=N).

EXPAND (D, M, N): unary database operator for extracting versions M to N.
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SQL Integration: Example

CREATE TABLE example (value DiffText); INSERT INTO example

(SELECT BUILD (' first’));

currentOffset
currentLength
arraySize
diffsToFullCount

O O 010

Data

Maximilian E. Schile (TUM) | Umbra as a Time Machine: Adding a Versioning Type to SQL

11



SQL Integration: Example

CREATE TABLE example (value DiffText); INSERT INTO example

(SELECT BUILD (' first’));

currentOffset
currentLength
arraySize
diffsToFullCount

offset
full
patchStart
patchEnd

Data

false

First
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SQL Integration: Example

CREATE TABLE example

(value DiffText);

INSERT INTO example (SELECT BUILD('first’));

UPDATE example SET value=SET_CURRENT_VERSION (value,’ first wversion’);

currentOffset
currentLength 14
arraySize 2
diffsToFullCount 2
offset 0
full false
patchStart 5
patchEnd 13
offset
full false
patchStart
patchEnd
Data First _Version
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SQL Integration: Example

INSERT INTO example (SELECT BUILD (' first’, ’first_version’, ’second version’));

currentOffset
currentLength
arraySize 2
diffsToFullCount 2
offset 0
full false
patchStart 5
patchEnd 13
offset 0
full false
patchStart 0
patchEnd 6
Data First
0123456789012345678
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SQL Integration: Example

INSERT INTO example (SELECT BUILD (' first’, ’first_version’, ’second version’));
currentOffset
currentLength 14
arraySize 2
diffsToFullCount 2
>SELECT GET_CURRENT_VERSION (value) FROM example;
offset 0 :
full false Second_Version
patchStart 5
patchEnd 13
offset = Patch: [0,5)
full false
patchStart +5
patchEnd +5
Data Lo
0123456789012345678
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SQL Integration: Example

INSERT INTO example

(SELECT BUILD (' first’,

"first_yversion’, ’'second_version’));

currentOffset 5
currentLength 14
arraySize 2
diffsToFullCount 2
offset 0 = Patch: [0,0) >SELECT GETfCURRENT_VERSION(value) FROM example;
full false Second_Version
patchStart %SELECT GET_VERSION_BY_ID(Value,Z) FROM example;
patchEnd 46 First_Version
offset 0
full false
patchStart 0
patchEnd 6
Data Firstsecono—Yersion
0123456789012345678
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Evaluation
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Evaluation: Space Consumption

¢ System: Ubuntu 18.04 LTS, Intel Xeon CPU E5-2660 v2 processor, 2.20 GHz (20 cores), 256 GiB DDR4 RAM
¢ Data: Wikipedia dumps from 09/01/2019 (pages 971896 to 972009), Size of XML file: about 120 MB

* Observation: Good compression when storing every 20th version as a snapshot

Ty
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N 20 — N o ™ © < ™ ™
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1 2 5 10 20 30 40 50 100 250 500 1000 10000
Every Xth version is stored as a snapshot

Figure: Memory consumption depending on the frequency of stored snapshots.
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Evaluation: X=50

Listing 1: Diff Listing 2: Snapshot
INSERT INTO t (text) VALUES (BUILD (Tl, R TN) ) ; INSERT INTO t (rev_id, text) VALUES (1, Tl) ’ « ey (N, TN) H
SELECT EXPAND (text, 1, N) from t; SELECT text from t;
Snapshots » Insert (Compile)
° 2r - .
S Insert (Execution)
3 B Select (Compile)
@ Select (Execution
9,Header and Array £ 4l h ( )
69.16% e
=
Patches Diff Snapshot
Figure: Fractions. Figure: Each version as a single snapshot or in one DiffText object.

* Observation: DiffText datatype faster for insertion and retrieval as less operations are required.
¢ Parsing time for text input part of compile time for insertion.
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Conclusion and Future Work

CREATE TABLE wikidiff (title text, content difftext);
INSERT INTO wikidiff (SELECT 'example’, BUILD(’'first’, ’'first_version’, ’'second_version’));
SELECT GET_CURRENT_VERSION (difftext) FROM wikidiff;

Conclusion Future Work
* SQL text data type for compression * investigate on algorithms with stronger compression
e focus: retrieval times, not build time « optimise build times
* achieved compression rate of about 88 % (62 MB each « store older versions on background memory

snapshot within the database, 7.36 MB when storing the

differences for X — 10000) ¢ combine with table versioning
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Thank you for your attention!
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