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This paper is about...

Proposing hypergraphs as a conflict-free replicated data type.
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A motivating scenario ...
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1. Shapiro, Marc, et al. "Conflict-free replicated data types." Symposium on Self-Stabilizing Systems. Springer, 2011.




Conflict-free Replicated Data Types (CRDTs)

Availability of data Conflict-free operations
Operation under network Minimal synchronization
partitioning overhead
Distributed replicas of Causal consistency over
mutable data a reliable delivery

Supports monotonically
increasing records




About CRDT ....

CRDT Replication-
based Approaches
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About CRDT ....

CRDT operations:

1. Local Query Operations

2. Global Update Operations
(add and remove)

|

Phase 1: atSource Phase 2: atDownstream
(Precondition at source; (Precondition against downstreams state;
synchronous execution) Asynchronous execution)




Contribution of the paper ...

Conflict-free
Replicated Data
Types (CRDTS)

Hypergraph structures
and semantics

Hypergraph as Conflict-free
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Hypergraphs in HQCRDT
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Hypergraphs as a CRDT-

HgCRDT

/

Higher-order recursively-defined mutable

\
Hypergraph CRDTs (HgCRDTSs)

hypergraphs
- /
Hypergraph:
Schematic and Typed
Hyperedges: Operations:
* Local query
he( mutable atom set U) . Global update
Directed, Mutable & Higher-order * add, remove & modify
Replication Approach: Causal delivery of operations
Operation-based over a reliable delivery
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HgCRDT ...

Well-founded recursive structures

Set incident on a hyperedge — mutable 2P- Set

Atom - typed objects

Implicit object ids, internal attributes, and atom type =» atoms different
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Distribution of in-process article records using HgCRDT operations
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Hypergraphical Objects
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Implementation

<<Bibliographic record>>
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Hypergraph as CmRDT

Other operations

HG DB

HyperGraphDB

Storage layer

Consistency layer
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- Hypergraph can represent semi-structured, hierarchical, navigational, complex, higher-
order relationships in distributed settings.

- Introduced HgCRDT- a well-formed higher-order recursively-defined mutable
hypergraphs.

- Proposed HgCRDT specification that uses operations-based replication using 2P2P sets.
- Future work includes:
- Partial replication on HgCRDT in a hypergraph-oriented databases system

- Study of the performance of the replicated hypergraphs- scalability, and complexity
on real data

- Comparison of our proposed HgCRDT specification with other CRDT-based variations
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