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2014
Created concurrent-map
4.5K starts & 550 forks

Redis [2017-2024] ®00
Created RedisGraph o o o

FalkorDB [2024- current)
CTO & CO-Founder
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Graph Design

flight_id: LH402,
<< airline: Lufthansa,
origin: JFK,
departure: 18:30

Flight LANDS




Major Players

Amazon Neptune

>qeo4j Neo4d (~40% market share)
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Leaderboard: DBEngine



Use Cases

Social Networks / Fraud Detection Identity & Access
CRMs Management

Recommendation

Al Agent Memory Engines

Cloud Security



Graph Representation

Adjacency list
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Graph Representation

Adjacency list

It's SLOW!

Node centric

Random memory access
Bad cache utilization
Can't use SIMD / AVX
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Graph Representation

Adjacency list
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Traversal 2 hops

Multi source BFS




Graph Representation

Adjacency list

FAST!

Holistic view
Contiguous memory
Great cache utilization
Enable SIMD / AVX
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Graph Representation

Adjacency list

1M X 1M X 1B = 1000GB




SPARSE!

~0.5% active entries



Need

~2017 GraphBLAS BLAS for
SPARSE

BLAS - basic linear algebra

subprograms

Great idea!
Tim can
you help?



GraphBLAS

GrB mxm
GrB transpose
GrB mxv
GrB wvxm

GrB Matrix apply E;B

GRAPHBLAS



GraphBLAS

GrB Info GrB mxm
(
GrB Matrix C,
const GrB Matrix Mask,
const GrB BinaryOp accum,
const GrB Semiring semiring,
const GrB Matrix A,
const GrB Matrix B,
const GrB Descriptor desc

//

//
//
//
//
//
//
//

C<Mask> = accum (C, A*B)

input/output matrix for results
optional mask for C, unused if NULL
optional accum for Z=accum(C,T)
defines '+' and '*' for A*B

first input: matrix A

second input: matrix B

descriptor for C, Mask, A, and B

s

GRAPHBLAS



FalkorDB

Cypher

MATCH (f:Flight)-[:LANDS|TAKEOFF]->(:Airport)<-[:LOCATED_IN]-(r:CarRental)
WHERE f.num = ‘ly3171°

RETURN r

LANDS

Car
LOCATED_IN Rental

TAKEOFF




FalkorDB

MATCH (f:Flight)-[:LANDS|TAKEOFF]->(:Airport)<-[:LOCATED _IN]-(r:CarRental)

WHERE f.num = ‘ly3171°

RETURN r

Flight
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LANDS

TAKEOFF
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Airport
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Custom semiring

Bwpnd -~

Plus operator @

Mul operator ©
Additive identity
Multiplicative identity

Trivial:

s~

® — +

® — *

Additive identity — O
Multiplicative identity — 1



Custom semiring
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Custom semiring

Tropical semiring

1. ¢ — MIN

2. © 5+

3. Additive identity — «

4. Multiplicative identity — O



Custom semiring

A[1,3] =

Min(V[0]+A[0][3], V[1]+A[1][3], V[2]+A[2][3], V[3]+A[3][3]) =

Min(2+, 0+9, 5+1, 9+0) =

Min(=,9,6,9) = 6
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Custom semiring

A[1,3] =

Min(V[0]+A[0][3], V[1]+A[1][3], V[2]+A[2][3], V[3]+A[3][3]) =

Min(2+, 0+6, 4+1, 6+0) =

Min(,6,5,6) = 5

2 0 4 6
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LATENCY MEMORY USAGE

(LOWER IS BETTER) (LOWER IS BETTER)
Superior Latency: 496x faster at P99 G6x Better performance, lower overall costs
I FakorDB [N Neodj x6
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Developing a DB

Grammar - AST

AST Semantic validator

AST -> Execution Plan - Planner (probably heuristic based).

Execution Plan Optimizer Semi rule based.

Execution Plan Runner (hopefully vectorized, column based)

Transaction management, supporting rollback via either UndoLog or MVCC
Type system + Built-In functions including aggregation, procedures and
UDFs.



Developing a DB

Type system - efficient expression evaluation

Network protocols & data layout

Cluster support & replication (FalkorDB uses effects)
Clients in multiple languages

Index support: Numeric, String (Fulltext), Geo & Vector.
Persistency for recovery

On prem + Cloud



Developing a DB

Security / permission management

Algorithm suite

Low memory footprint

Low latency High throughput under different workloads
Fast bulk loader for initial ingestion

Zero crashes!
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Thankyou! _°

Questions ? ’

FalkorDB}~



