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Introduction

● New generation of DBMS
● Released in 2021
● Written in Low-Level-Java (Java8+), without using high-level 

API
● Able to run on every sw/hw configuration
● Can run as embedded with language that runs Java Virtual 

Machine or can run with Docker, Kubernetes or just by 
running server script

● Free open source  
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● Multi-Model: engine supports Graph, Document, 
Key/Value and Time-Series models

● Fast and scalable
● Originally forked from OrientDB
● Supports schema-less, schema-full and mixed 

modes
● Supports multiple languages: SQL, Cypher, 

Gremlin, GraphQL, MongoDB
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Graph Model

● Model is represented by concept of property graph, which defines:
● Vertex – an entity, linked with other Vertices, mandatory properties:

– Unique identifier
– Set of incoming/outgoing Edges

● Edges -  an entity, links two Vertices, mandatory properties:
– Unique identifier
– Link to incoming Vertex (head)
– Link to outgoing 
– Label defining type of connection/relationship

● Also they can have custom properties defined by user
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Document Model

● document is a set of key/value pairs
● not typically forced to have a schema
● flexible and easy to modify
● documents are stored in collections, ArcadeDB uses Types 

and Buckets as form of collections
● adds the concept of a "Link" as a relationship between 

documents
● With ArcadeDB, you can decide whether to embed documents 

or link to them directly, when you fetch a document, all the 
links are automatically resolved by ArcadeDB
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Key/Value Model

● Everything can be reached by key, values can be 
simple and complex types

● ArcadeDB allows graph elements and documents 
as values for richer model

● model provides "buckets" to group key/value pairs 
in different containers
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Main Concepts

● Record – smallest unit, come in 3 types: Document, Vertex, Edge
● Document – schema-full/schema-less, handle fields in flexible manner, import/export in 

JSON format
● Vertex (Nodes) – main entity with information, additional features/properties, 

connected with Edges
● Edges (Arcs) – connection between Vertices, unidirectional/bidirectional
● RecordID (RID) – auto-generated unique identifier for record, immutable, universal, 

never reused, access by RID in O(1)complexity, format #<bucket-identifier>:<record-
position>, 

– Bucket-identifier – id of bucket to which record belongs (max 2,147,483,643 buckets in 
database)

– Record-position – absolute position of record in bucket (#-1:-1 is null RID)
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● Types – closest to ‘Table’ in relational databases, schema-less/schema-full/mix, can 
inherit attributes from other types

– Each type has buckets (data files), one type can have multiple buckets, query against type 
fetches all buckets

● Buckets - provide physical or in-memory space in which ArcadeDB actually stores the 
data, bucket = one file at file system, part of one type, significant help during queries

● Relationships - 
– Referenced – storing direct links to target object
– Embedded – storing the relationship within the record, stronger than referenced

● 1:1/n:1 – express using EMBEDDED type
● 1:n/n:n – express using LIST (ordered list) or MAP (ordered map key:value) type 

● Transactions – ACID: atomicity (all or nothing), consistency (from one valid state to 
another), isolation (incomplete transaction might not even be visible to another), 
durability (committed transactions will remain)
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Commands, functions, methods
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Commands, functions, methods

● No JOINS – relationships represented by LINKS
● No “HAVING” keyword, instead nested queries
● Supports selection, projection, aliases, conditions, 

operators, where clause, grouping, ordering, 
pagination, matching, batch (executing more 
commands), transactions

● Commands EXPLAIN, UPDATE, PROFILE (similar to 
EXPLAIN)
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Pros/Cons

● Pros
– Fast, flexible
– Automatic usage of 

indexes
– Possible usage of Studio 

(web tool)
– Usage from command line
– Interaction from multiple 

APIs
– Multi-model
– Backup/restore databases

● Cons
– New, so less 

informations
– Little complicated 

setup
– Still new, so some 

issues can appear
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Summary

● Properties
● Informations about models
● Languages, queries, main concepts
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Thank you for your attention
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