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About Huawei 

170,000  
employees

170 
countries

14 
regional HQ

16 
R&D centers

$75B 
revenue

32% 
YoY growth

2012 Labs

was
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About Huawei - 2
https://mp.weixin.qq.com/s/RSNfQqSmUYYTB3jTLVkfbw

8/28/2017
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Eywa

The Na'vi believe that Eywa acts to keep the ecosystem of 
Pandora in perfect equilibrium. Eywa emphasizes 
connection, the connections among the creatures on 
Pandora and the connections between Na’vi and their 
ancestors.

Connection is the essence of graph

Edge-set sYnergistic Workload 
Architecture (EYWA) as the in-
house graph engine techniques 
in Huawei
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Graphs in AI: Intelligent Service

Human-Machine Collaboration

AI assists Technical Services
Use Case:

Private Knowledge Graph

Inference & Reasoning
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Eywa Graph Engine Service
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From Product to Techniques

Data 
import

Data 
manager

Admin 
tools

图
Web portal Gremlin Query

Graph metrics Algorithms

度数分布/Degree Dist.
介数中⼼心度/Betweeness
图半径查询/Diameter
聚类系数/Cluster Coeff.
三⻆角计数/Triangle Cnt.
k-Core查询

Queries

输⼊入k值

最⼤大联通⼦子图/Max CC
Top-k最短路路径/TKSP
最⼩小代价⽣生成树/MST
PageRank计算
社团发现/Clustering
缺失边预测/Link Pred.

结点/Vtx
边/Edge
路路径/Path
⼦子图/Pattern
属性过滤/Spanning

输⼊入结点ID

结果显示区域/
Results

可视化显示区域/
Visualizer

Import 
graph data

High usability through clicks

Display result in JSON 
and visualize it

图 Web portal Gremlin Query

结果显示区域/ 
Results

可视化显示区域/
Visualizer

Gremlin query language notebook

Perform user queries through query language

Usability - Easy to use

Usability - Flexible to use
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Eywa on Cloud - the Architecture

Graph metrics

Graph algorithms

Data in & out

Graph data import/
export agent

Query & Analysis

Web portal

Visualizer

Management 
front-end

Gremlin / (Cypher)

Multi-lingal adaptor RESTful APIs

Load balancer

User management

Anomaly detector

Sys Mgmnt

Eway Kernel for Graph  
Computing and QueryConfigurations

DB interfaces

Run-time Monitor

GAS

Cloud Infrastructure/Platforms

legend

End User

Developers

Kernel

Platform
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Trade-off Between Analytics and Query
3
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Labeled Property Graph Model
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Challenges - Label Ambiguity
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Graph-based Property Management
● Schema graph of a property graph

• Vertex — a label representing a vertex type
• Edge — a label representing an edge type

● Schema graph ontology
• Relevant labels are connected using directed edge 
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Graph-based DevOps for Eywa

Resource图数据集
导⼊入向导

图数据集
管理理维护

管理理员 
⼯工具

User1 User2 User3

Graph1

Graph2

Graph3

Algo1

Algo2

Algo3
Algo4

User manager Res. allocate

Use a graph to link algorithms, datasets, 
and users, which DevOps by grouping 
users, predicting algorithm usage, and offer 
helps

Utilize ML and graph algorithms to 
analyze the above graphs, Eywa enjoys 
some basic AI capability in its DevOps

Data 
import

Data 
manager

Admin 
tools

Algorithm Rec Anomaly Detect
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Experiments
● Infrastructure

• 9 VMs from data center
• each with 22-core CPU , 125 GB memory

● Dataset
• Orkut: |V|=3.07M, |E|=117M
• Friendster: |V|=65M, |E|=1.8B
• Kronecker: |V|=984M, |E|=106.5B

● Query evaluation
• Given a set of vertices, perform 3-hop local traversal
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Experiments - 1

- Dataset: Orkut
- Platform: Eywa vs Titan
- Infrastructure: a single 

machine
- Test bench: local traversal
- Concurrency: 100 queries
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Experiments - 2

- Dataset: Orkut
- Platform: Eywa vs Titan
- Infrastructure: a single 

machine
- Test bench: local traversal
- Concurrency: 100 queries
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Experiments - 3

- Eywa outperformed the 
baseline method

- Eywa shows consistent 
running time
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Experiment - 4

- Dataset: Kronecker
- Platform: Eywa 
- Infrastructure: 9 VMs
- Test bench: local traversal
- Concurrency: 100 queries
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Experiment - 5
- Consistent performance 

observed across graphs of 
different scales
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Experiment - 6

Orkut

Friendster
- Consistent performance observed 

across graphs of different scales
- Better overall throughput for higher 

concurrency
- For bigger graph, the throughput 

increases to some extend as the 
number of VMs increases
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Experiment - 7
- CPU usages seems not high
- Further concurrent queries can be 

supported
- Each query may incur multiple 

threads (workers) for distributed 
communication reasons, which 
consumes little CPU resources, but 
occupy a core (OS can swap them 
out)
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