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Visualising Complex Systems

Beyond Dashboards



Hi, I’m Andy…

• Sky Betting and Gaming for the last 6 Years

• Lead Platform Engineer

• Pronouns He/Him

@andyburgin



DevOps Enterprise Summit 2017 – John Allspaw

@andyburgin

How Your Systems Keep Running Day After Day

https://www.youtube.com/watch?v=xA5U85LSk0M

https://www.youtube.com/watch%3Fv=xA5U85LSk0M
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DevOps Enterprise Summit 2017 – John Allspaw

@andyburgin

Six themes were identified and discussed.

1 Capturing the value of anomalies through postmortems

2 Blame versus sanction in the aftermath of anomalies

3 Controlling the costs of coordination during anomaly response

4 Supporting work through improved visualizations

5 The strange loop quality of anomalies

6 Dark debt

http://stella.report

http://stella.report/
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Kubernetes Objects

Namespace

Workload

Cluster

Stateful Set Jobs
Daemon 

Sets

Deployment Replica Set
Replication 
Controller

Pods

Service and Discovery

Services Ingress

Storage

Persistent 
Volume 

Claim

Config

Secrets Config Maps

Namespaces
Persistent 

Volumes
Nodes

@andyburgin



Graph Databases



Graph Databases

@andyburgin



Graph Databases

@andyburgin



Graph Databases

@andyburgin

Nodes:

– Person

– Class/Object

– Device

– Port/Socket

– Record/Row

– Services/APis

Edges:

– Like/Dislike

– Relationship

– Usage

– Weight/Volume

– Link

– Dependencies



Graph Databases

@andyburgin



Demo
Warning Contains Moving Images



Kubernetes Objects
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Graphs OR Hairballs



Neo4j 

• Intuitive 

• Reliable (ACID transactions)

• Durable and Fast (custom storage engine)

• Scalable

• Highly available

• Expressive graph query language

• Fast

• Embeddable

• REST API

@andyburgin



Gephi - Features

• Real-time visualisation

• Layouts

• Metrics

• Time Based Networks

• Cartography

• Dynamic Filtering

• Data Viewing and Editing

• Import/Export

• Extensible (plugins)

@andyburgin



Gephi - Limitations 

• Single Node and Edge type.

• The future in it’s current form is in question…
https://gephi.wordpress.com/2018/11/01/is-gephi-obsolete-situation-and-perspectives/
https://gephi.wordpress.com/2019/02/02/exploring-the-dystopian-future-of-a-javascript-
gephi/

• Can be a little quirky!

• How to get started links in the resources.

@andyburgin

Eduardo Ramos Ibáñez, Mathieu Bastian
and Mathieu Jacomy



Other Visualisations
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Other Visualisations –D3
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Learnings



@andyburgin



Simple Cypher query to find Services that don’t expose any Pods

@andyburgin



Pods sized by CPU and memory requests

@andyburgin



A rather large pod ?

@andyburgin



Splitting the hairball
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Simplified view of the cluster

@andyburgin



View just the active Replicasets, sized by age, rebuild and redeploy ?

@andyburgin



Pods sized by restarts, coloured by status

@andyburgin



Pods sized by CPU request, coloured by status

@andyburgin



Pods grouped by namespace, coloured by status and sized by CPU request.

@andyburgin



3 question marks ? What does that mean ?

@andyburgin



I reacted to an anomaly

@andyburgin



Whoops!

@andyburgin



More…

@andyburgin

Kubernetes Objects:

• Explore Nodes objects.

• More real-time data (extracted from Metrics server and prometeus)

• Analyse configmaps and secrets usage.

• Volumes and storage usage.

• RBAC and permissions.



More…

Networks:

• Network Policies

• Services

• Service Mesh

@andyburgin



More…

Networks:

• Network Policies

• Services

• Service Mesh

https://www.youtube.com/watch?v=0G5O1ffYIPI

@andyburgin

https://www.youtube.com/watch%3Fv=0G5O1ffYIPI


Summary



DevOps FTW

@andyburgin

Handoffs à

<- Feedback



Collaboration

@andyburgin

• Steam-aligned team.

• Enabling team.

• Complicated Subsystem team.

• Platform team.



Stella Report ?

@andyburgin

4 Supporting work through improved visualizations

http://stella.report

http://stella.report/


Context and Perspective is Everything

@andyburgin

It’s hard to understand the hairball.

Remove as much noise as you can.

Select a perspective and apply the context

• Workload.

• Compute.

• Connections.

• Security.



Just One More Thing….

@andyburgin
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Resources

How Your Systems Keep Running Day After Day - John Allspaw
https://www.youtube.com/watch?v=xA5U85LSk0M
http://stella.report

Kvizz
https://github.com/afbjorklund/kvizz

thread/SBDE64DAIVTLIYRGVMESUPR5STRRFCGW/

Weavescope
https://www.weave.works/oss/scope/

@andyburgin

https://www.youtube.com/watch%3Fv=xA5U85LSk0M
http://stella.report/
https://github.com/afbjorklund/kvizz
https://lists.fedorahosted.org/archives/list/cockpit-devel@lists.fedorahosted.org/thread/SBDE64DAIVTLIYRGVMESUPR5STRRFCGW/
https://www.weave.works/oss/scope/


Resources

Cockpit Kubernetes plugin (removed)
https://lists.fedorahosted.org/archives/list/cockpit-
devel@lists.fedorahosted.org/thread/SBDE64DAIVTLIYRGVMESUPR5STRRFCGW/

Using Neo4J to visualize a Kubernetes cluster – Bajal
https://medium.com/@bajalm/using-neo4j-to-visualize-a-kubernetes-cluster-1d2f5190eb93

Force-Directed Graph - Mike Bostock
https://observablehq.com/@d3/force-directed-graph

@andyburgin

https://lists.fedorahosted.org/archives/list/cockpit-devel@lists.fedorahosted.org/thread/SBDE64DAIVTLIYRGVMESUPR5STRRFCGW/
https://medium.com/@bajalm/using-neo4j-to-visualize-a-kubernetes-cluster-1d2f5190eb93
https://medium.com/@bajalm/using-neo4j-to-visualize-a-kubernetes-cluster-1d2f5190eb93
https://observablehq.com/@d3/force-directed-graph


Resources

Visualizing Graphs in 3D with WebGL - Michael Hunger
https://medium.com/neo4j/visualizing-graphs-in-3d-with-webgl-9adaaff6fe43

Hive Plots  - Rational Network Visualization – Farewell To Hairballs - Martin Krzywinski
http://www.hiveplot.com/

Gephi - The Open Graph Viz Platform
https://gephi.org/

Introduction to GEPHI - University of Kentucky Libraries
https://www.youtube.com/watch?v=2FqM4gKeNO4

@andyburgin

https://medium.com/neo4j/visualizing-graphs-in-3d-with-webgl-9adaaff6fe43
http://www.hiveplot.com/
https://gephi.org/
https://www.youtube.com/watch%3Fv=2FqM4gKeNO4


Resources

Gephi Tutorials - Jen Golbeck
https://www.youtube.com/playlist?list=PLk_jmmkw5S2BqnYBqF2VNPcszY93-ze49

Gephi Layout tutorial
https://www.slideshare.net/gephi/gephi-tutorial-layouts

Social Network Analysis - Lada Adamic - University of Michigan
http://www-personal.umich.edu/~ladamic/courses/
https://www.youtube.com/playlist?list=PL2rR6Wa-StjYOW7v6J8_npck6EDOKEbCN

@andyburgin

https://www.youtube.com/playlist%3Flist=PLk_jmmkw5S2BqnYBqF2VNPcszY93-ze49
https://www.slideshare.net/gephi/gephi-tutorial-layouts
http://www-personal.umich.edu/~ladamic/courses/
https://www.youtube.com/playlist%3Flist=PL2rR6Wa-StjYOW7v6J8_npck6EDOKEbCN


Resources

Mastering Gephi Network Visualization
Ken Cherven
https://www.packtpub.com/gb/networking-and-servers/mastering-gephi-network-visualization

Programming Kubernetes - Developing Cloud Native Applications 
Michael Hausenblas and Stefan Schimanski
https://programming-kubernetes.info/

Go Source for extracting object data from k8s and writing log/gexf and Neo4j
https://sbg.technology/2020/04/28/vis-complex-systems/

@andyburgin

https://www.packtpub.com/gb/networking-and-servers/mastering-gephi-network-visualization
https://programming-kubernetes.info/
https://sbg.technology/2020/04/28/vis-complex-systems/


Resources

D3 Data Driven Documents
https://d3js.org/

Observable
https://observablehq.com/explore

Parallel Coordinates - Jason Davies
https://bl.ocks.org/jasondavies/1341281

GOTO 2019 • Explore Microservices Architecture with Graph Theory & Network Science • Nicki Watt
https://www.youtube.com/watch?v=0G5O1ffYIPI

@andyburgin

https://d3js.org/
https://observablehq.com/explore
https://bl.ocks.org/jasondavies/1341281
https://www.youtube.com/watch%3Fv=0G5O1ffYIPI


Thank You


