
Week 12 - 
Graphs & Cubes
Aljaž Medič



Plan for today

1. Questions about the previous Exercise Sheet?

2. Quiz

3. Neo4j, CYPHER

4. Data Cubes

5. Old exam questions
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QUIZ

What is the main selling point for graph databases?

Graph databases excel at queries involving many relationships and patterns, which can be 

challenging for relational databases.

Which are the two main graph data models?

Labeled Property Graphs and Triple Stores (RDFs).

(Resource Description Framework)

What are the components of the Labeled Property Graph model?

Nodes, Relationships, Properties and Labels.
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QUIZ

A native graph database is usually built on top of an existing relational or document database. 

False. (They were built from scratch, specifically for graph-based data.)

"Index-free adjacency" in graph databases means each node directly references its neighbors, avoiding 

global index lookups during traversals.

True.

There is no way to shard index-free adjacency graph databases across different machines, due to their 

high interconnectivity.

False. (Recent (y. 2024) graph databases support partitioning across multiple machines.)
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QUIZ

Which 3 ways of representing graphs in memory were mentioned at the lectures?

Adjacency list, Adjacency matrix, Incidence matrix.

In labeled property graphs …

… only nodes are allowed to have properties.

False. (Relationships may also have properties. Both may have 0..*, need unique keys.)

… a node can have multiple labels.

True.

… a relationship cannot have multiple labels.

True. (Exactly 1)
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QUIZ

Both labeled property graphs and triple stores are capable of storing data with index-free adjacency.

False. (Triple-stores rely on indices in RDBMS to find connections between entities.)

Neo4j stores graph data in several different store files on disk.

True.

Relationship records in Neo4j can have variable size.

False. (Both nodes and relationships are stored in fixed-size records, which gives us faster lookups 

in the store files.)

D-INFK   -  Big Data HS 2025 10.12.2025 6



QUIZ

What are the components of triple stores?

Subject-property-object triplets.

In triple stores, …

… URI/IRI can appear in any of the three components.

True.

… a literal may appear under subject or object.

False. (Only under object.)

… a blank may not appear under property.

True.
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QUIZ

OLTP systems are optimized for analytical queries over large historical datasets.

False. (T - Transactional, the description matches OLAP. A - Analytical)

Once data is loaded into warehouse it remains fixed (read-only).

True.

What does ETL stand for?

Extract-Transform-Load.
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QUIZ

List the four terms that we mentioned for manipulating cubes:

Slice, Dice, Roll-up, Drill-down.

An OLAP data cube consists of facts (values) defined by specific combination of dimension values.

True.

Slicing a data cube means focusing on a single value for one dimension, reducing its dimensionality by one.

True.
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QUIZ

Dicing the data cube means aggregating the data alongside axis.

False. (It is focusing on a specific sub-cube, and the amount of dimensions stays the same.)

Rolling up corresponds to aggregating on a dimension, and drilling down refers to breaking the 

aggregated data into finer details. (They are opposites.)

True.

What is the difference between MOLAP and ROLAP?

Multidimensional OLAP uses specialized multidimensional storage for cubes, Relational OLAP uses a 

relational database underneath to implement the cubes.
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Cypher

- Supports graph pattern matching, where the syntax looks like ASCII art.

- MATCH clause specifies the pattern.

- RETURN clause specifies what data to retrieve.

- UNWIND functions as for in JSONiq.

- WITH clause computes intermediate results (think of let in JSONiq*).
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- Comma (  ,  ) for listing objects,

- Semicolon (  ;  ) for listing properties+objects,

- Dot (  .  ) to stop.

Turtle
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HS22; Q67 - Neo4J; HS23; Q67 - Triple stores
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Data Cubes

Store multi-dimensional data
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HS24; Q71 - Grouping sets in Data cubes

D-INFK   -  Big Data HS 2025 10.12.2025 15

11

4

1024

Shorthands for bunch of GROUP BY + UNION 
statements! 



HS22; Q71 - SQL Matching
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Aljaž Medič
amedic@ethz.ch

Thanks for your attention!

Slides

Next week I will not hold an exercise session, you can seek to 
join one of the other ones below:

Wish you a Happy December 🎅🎄,
and best of luck with all your exams!! 


