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Crux & Datomic
Reasons why you should care
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Immutability everywhere
» Haskell, Clojure, Erlang...

» Immutable.js

» CloudFormation, Terraform

» Nix OS
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Myth:
Data is ephemeral
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Accreting facts over time
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SQL
© Tiago Luchini, Datomic vs. Crux, 2019 20



Critique of SQL
» lack of proper orthogonality

» lack of compactness

» lack of consistency

» poor system cohesion
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Datalog
(boss slide)
Datalog is a declarative query language with roots in 
logic programming that combines facts and rules to 
achieve the same power as relational algebra 
recursion.
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SELECT greatest_songs.name
FROM artists
INNER JOIN greatest_songsa
ON artists.id = greatest_songs.artist_id
WHERE artists.name = "Luan Santana";
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[:find ?s
 :where
 [?s :greatest-song/artist ?p]
 [?p :artist/name "Luan Santana"]]
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http://www.learndatalogtoday.org
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Reasons why you should care
1."Immutable" Database

2.Query Like a Zen Master

3.The Unbundled Database
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The Unbundled Database
(boss slide)
“What do we have to gain from turning the database 
inside out? Simpler code, better scalability, better 
robustness, lower latency, and more flexibility for 
doing interesting things with data.”
Martin Kleppmann
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Query

Bitemporal Graph Indexes

Transaction Log

Document Store

RocksDB or

Crux Node

Document Log

Crux API 
"System"

Indexer

Put/
CAS/
Delete

Evict

Index

Evict

RocksDB or

Transact

(alternatively, an embedded local log
store, e.g. RocksDB, operating within a

Crux "Standalone" Node)
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"Turning the database inside out"

https://www.youtube.com/watch?v=fU9hR3kiOK0
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Reasons why you should care
1.Immutable Database

2.Query Like a Ninka

3.Unbundle Your Database
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The 10 critical things
when talking about
Datomic and Crux
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1. Licensing model
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1. Licensing model
» Crux: Open Source (MIT)

» Datomic: Proprietary Only

© Tiago Luchini, Datomic vs. Crux, 2019 37



2. Temporal model
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2. Temporal model
» Crux: Bitemporal

» Datomic: Unitemporal

© Tiago Luchini, Datomic vs. Crux, 2019 39



Datomic's temporal model
» "A datom is an immmutable, point-in-time fact!"

» Entity

» Attribute

» Value

» Time

» EAVT
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Crux's bitemporal model
» Transaction Time

» Valid Time
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Who's on the island

on the 2nd?
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Who's on the island?
» "as of" - Transaction time

» "as at" - Valid time

© Tiago Luchini, Datomic vs. Crux, 2019 66



Who's on the island

on the 2nd?
(as of the 3rd)
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Who's on the island

on the 2nd?
(as of the 4th)
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Bitemporality
(boss slide)
» Ingest out-of-order temporal data from upstream 

timestamping systems

» Reconcile temporal data across eventually 
consistent systems

» Dealing with backlog corrections
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Audit all
data changes and
perform data forensics
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3. Storage model
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3. Storage model
» Crux: Document-based

» Datomic: Entity-Attribute-Value-based
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Crux being document-based means
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Crux being document-based means
1.Transactions: apply to the whole doc

2.Whole document gets changed on transactions

3.Only root-level nodes are indexed

4.Document relationships can be tricky

© Tiago Luchini, Datomic vs. Crux, 2019 75



4. Schema model
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4. Schema model
» Crux: No Schema Definition/Enforcement

» Datomic: Required Schema Definition/Enforcement
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Crux having no schema means
» No validation (anything goes)

» Decoupled concerns

» Silver lining

» No explicit schema evolution process needed

» Good practice: implement your own validations
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5. Deployment model
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5. Deployment model
» Crux: Self Hosted

» Confluent Cloud (KaaS)

» Managed hosting available (via Juxt)

» Datomic:

» Datomic On-prem: Self Hosted

» Datomic Cloud: Self Hosted (AWS Cloud-based)
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Some Implications
» Both can be easily developed locally

» run locally, self-host somewhere, or 
containerize it

» Crux locally can be a standalone (crux-core)

» Datomic Cloud requires an AWS connection for 
development
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6. Privacy model
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6. Privacy model
» Crux: "Eviction" operation

» Datomic:

» Datomic On-prem: "Excision" operation

» Datomic Cloud: nothing available
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7. Query Differences
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7. Query Differences
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7. Query Differences
1.Queries are not portable across

2.Crux does not support Pull Query

3.Datomic does not have Lazy Queries

4.Crux does not have sophisticated look up refs

5.Datomic requires clause order

6.Several other minor differences
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8. Transaction Differences
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8. Transaction Differences
1.Transactions are not portable across

2.Crux does not support Components

3.Crux does not support Transaction meta model

4.Crux does not support Transaction functions

5.Datomic's injection speed is bound to transactor

6.And remember: doc-based vs. attribute-based
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9. Other architectural differences
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9. Other architectural 
differences

Crux Datomic

Topology Each Node Storage/
Index

Global Shared 
Storage/Index

Index Sharding No Auto Sharding Peers auto-shard 
based on working 
sets

Transactor model Single Unpartitioned 
Kafka Topic

Explicit Transactor
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10. Other "freebies"
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10. Other "freebies"
» Datomic

» Datomic Cloud

» Datomic Ions

» Datomic Cast
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10. Other "freebies"
» Crux

» Open Source

» I.e. Active Object Backend

» Coming up: Crux console
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Clojure is
greatly served on
the Database side
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With either Crux or Datomic:
1.Immutable Database

2.Query Like a Ninja

3.Unbundle Your Database
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Thank you!
@tiagoluchini
https://luchini.nyc
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