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3 schools of Disiributed Graph Systems "™

Distributed Graph System Pros

Distributed Consensus

with HTAP [3] ® High Performance ® Vertical Scalability
® Better ACID support ® Difficult to handle 10 billion plus
® Small H/W footprint nodes and edges
Proxy/Name-server/Grid
or Federation Balanced approach to ® Non-transparent graph partitioning
scalability& performance (human-logic based)

® No data migration

Automated Shard
® Unlimited Scalability ® Degraded graph query performance

® (Great meta-data query and Sophisticated Cluster Management
ingestion performance ® Large H/W footprint

® Sophisticated Cluster
Management



Type

High Density Parallel Graph
Computing (HDPC)

HDPC & Shard

Shard

Characteristics

Real-time read/write data, online processing &
calculation
Ideal for deep range queries

Separation of read/write operations
Elastic compute nodes [19] for shard/offline
data

Meta-data oriented
Shallow neighborhood calculation (1-2 hop)
only

ULtiRa

Business Scenarios

Transaction interception
Online Anti-fraud

Anomaly detection
Real-time recommendation
Al/ML Augmentation

Other real-time scenarios

Knowledge Graph

LLM Augmentation
Indicator calculation

Audit

Cloud Data Center

Graph at the core of IT Infra.

Archive
Data Warehouse
Data Science



rlierarcny

@ 127.0.0.1:40061 HDPC / Computing
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Khop Source Parallelization ULEIPS
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.~ find().nodes() as nodes => [1,2,3,4]
. khop().src().depth(3)

E UI‘ICO"eCt[ ulu ’ uzn , u3n ’ u4u ]
as nodes
khop().src({_id == nodes}).depth(3)

Khop(1) on CN1
Khop(2) on CN2
Khop(3) on CN3
Khop(4) on CN1
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A=to=38 Patin Parallelization

find().nodes() as src
find().nodes() as dest
ab().src(src).dest(dest).depth(1:2)

| find().nodes({_id == 1}) as src
Dynamic CN - find().nodes({ id == 2}) as dest
ab().src(src).dest(dest).depth(1:2)

| find().nodes({_id == 1}) as src
Chains/Broadcast - find().nodes({ id == 2}) as dest
“uab().src(src).dest(dest).depth(1:2)
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e Type 1: Data are processed on name servers (or proxies)

e Type 2: Data are processed on shard servers and name servers
(Peer-to-peer architecture).

* Exchange Operator between Relational Data Stream(s) and Graph
Algo

* Optimization of relational data flow (as start node/edge) Is
necessary In restricted range graph queries.
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| Summary

Distributed Consensus with
HTAP [3]

Proxy/Name-server/Grid or
Federation

Automated Shard

Three scnools of
Distrilouted Graphn
Systems

High Performance
Better ACID support
Small H/W footprint

Balanced approach to scalability &
performance
No data migration

Unlimited Scalability

Great meta-data query and ingestion
performance

Sophisticated Cluster Management

Distibuted Graph System [ Pros ————Tcons

Vertical Scalability
Difficult to handle 10 billion plus nodes
and edges

Non-transparent graph partitioning
(human-logic based)

Degraded graph query performance
Sophisticated Cluster Management
Large H/W footprint
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Front-End

Communication

Service Layer Service Layer Graph Computing & Storage Layer
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Name Server
Admin Console

Success Stories:

Deployed with G-SIB banks,
stock exchanges and insurance
companies. Largest commercial
deployment of 100B+ graph size.
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Horizontal Scalability Advanced Graph

Low-mem Consumption

, Query Optimizer
Name Server (Deeper & Faster)
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Shard Server Elastic Sharding

Cost-based Query Optimizer Cluster Health

Heartbeat

Self-defined Sharding
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RAFT Multi-copy

Index-selection Optimizer

Resource Consumption Estimation

Push-down and Exchange

Pregal-basd Distributed Graph Algorithm
Storage Near Compute

Sophisticated scalable graph database system w/ unlimited scalability, ey 2t Llie,

deep-data processing, and elastic computing capabilities. uE%a



