
Graph	databases	
- why	and	how



About me

• Architect	in	one	of	the	biggest	.NET	project	in	Poland.

IndexOutOfRange.com @maklipsa

• Chief	Software	Architect	at

• Running a	pet	project

• Interested	in	distributed	systems	and	digging	into	data.
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A	bit	of	history



(1024 MB = 1 GB)

Relational database history
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§ 1970 – Edgar F. Codd – the relational 
model

§ What else happened in the 70s?
§ RAM got „cheaper” – only 734$ for 1 MB
§ IBM 3310 offers 100MB disc
§ 1971 Intel 4004 – 740kHz, 8 bit
§ 1974 Intel 8008 – 800kHz, 16 bit

§ 1977 Oracle, Apple 1

§ 1978 Intel 8086 – 4MHz- 10MHz

(1000 kHz = 1 
MHz)

(1000 MHz = 1 
GHz)



Graph database history
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§ 1736 – Bridge problem

§ 1852 – Map-coloring problem

§ 1936 – The book „Graph theory”

§ 1969 – The map problem is partly solved

§ 1994 – The map problem is solved

§ 2002 – Pentium 4 3,8GHz

§ 2003 – First commercial graph databases



Current state
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Usage



Suggestions
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Money	laundering
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Money	laundering
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NLP
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New	York	Times	- apple
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- Apple
- Types
- Nutrition values
- Companies traiding
- Economical stats

- Apple inc.
- Employees
- Connected companies

- Products
- Tim Cook

- Films
- Star Trek episode
- Apple Records
- Russian party
- ...



New	York	Times
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Performance



Performance	– think different
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Relational Graph



Performance	– traversing
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Performance	– tests
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Twitter from 2009
§ 1,67 billion watches
§ 41,7 million users

Operations
§ Account creation – 1%
§ Tweeting – 15%
§ Read – 76%
§ Recommendations – 7%

Source:https://dzone.com/articles/titan-provides-real-time-big



Performance	– tests
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Data storage
§ 6 c1.4xl Casandra nodes

Computation
§ 40 m1.small
§ Write and read

Source:https://dzone.com/articles/titan-provides-real-time-big



Performance	– tests
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Transaction type Trx numer Weighted	arithmetic	mean Standard	deviation

Account creation 379,019 115,15ms 5,88ms

Tweeting 7,580,955 18,54ms 6,34ms
Read 37.936,184 6,29ms 1,62ms

Recommendations 3.793,863 67,65ms 13,89ms

Total 49.690,061
Time 2,3h

Average 5.900 trx/sek

Peek 10,300 trx/sek



Neo4j



Neo4j
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§ db-engines.com – 21 in all databases, no 1 in 
graph databases

§ Drivers:
§ Java
§ .NET
§ JavaScript
§ Python
§ Ruby
§ PHP
§ and R, Go, Clojure, Perl, Haskell

§ Cypher is a  standardized graph query language
§ There is a free version





Cypher - cookit
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Ingredients:
- ~3000 ingredients
- ~3300 edges
- 9th level deep
- 8 main ingredient 

groups



Cypher - cookit
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Question: 
Find recipes that use products	from	categories fish (2) and	sweet drinks (3)



When to	use
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When to use
§ Hierarchical data
§ Relations are more important than data
§ Searching patterns in data
§ Better data visualization
§ Get the sense from data

When NOT to use:
§ Data manipulation heavy systems
§ Big data <> ACID transactions
§ Instead of relational database



Questions?


