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202 - Data Modeling

Aug 16th, 2022

How to leverage Nautobot to represent 
your Data Models
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Optional

Data Modeling Training Plan

101 
Slides

202 
Slides

Challenge
Lab

Role 
Playing

Why do we need Data 
Modeling? What is it?
Benefits and 
challenges
SoT Content Types, 
Data Storage, Data 
Lifecycle, 
Disaggregated

Data Modeling in 
Nautobot

Email sent
Repo pulled
Set vars and 
templates

Show the MVP
Propose the data 
modeling 
strategy

1h 1h < 3 hours 30 min

201 
Slides

HOW TO create a 
Data Model

45 min
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Source of Truth and Network Automation Platform
Nautobot

Core

Data Models APIs & Business Logic Extensibility FeaturesWeb UI Views

Core View 
Extensions REST API GraphQLNavigation Validators Git JobsWidgets

Nautobot 
Apps

https://demo.nautobot.com
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How to create a Data Model in Nautobot

Use existing 
Nautobot models

CORE or PLUGINS

I want to represent 
an object in 
Nautobot

Create a new 
Nautobot PLUGIN 

model

Use extensibility 
options in Nautobot

Is there an existing 
model in Nautobot 

CORE or an 
existing Plugin that 

looks “similar”?

Is this existing 
model missing 

some 
customization?

CO
M

PL
EX

IT
Y

+

-The default approach should always be try to reuse an existing 
model with extensibility, and only create a new model when the 

difference is so big that justifies a new custom model

PRO TIP: when you create a model,, 
make it useful, but abstract enough to 

serve future reusability

no

yes

yes
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How to consume/populate data in Nautobot

Human (user) Scripts, Code, 
Automation

UI ORM REST
API

GraphQL
API

Nautobot Jobs 
and Plugins

Automation external to 
Nautobot
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Query multiple objects via the REST API

/api/site

/api/device

/api/interface

/api/prefix

/api/vlan
Client

REST API is verbose, and not data efficient, 
but it’s always there, either for writing or for 

reading
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GraphQL API

/api/graphql

Client

GraphQL helps to GET the data as you want 
it, without having to get everything and 

manipulate locally. Generally preferred to 
get data
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Interfaces - GraphQL
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Extending Nautobot Data Models
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Customizing Nautobot 

Nautobot offers easy extensibility to adapt it to specific use-cases

...without coding

Computed Fields Custom Fields Webhooks / Jobhooks

Statuses Custom Links Export Templates

Relationships Config Context Git

Tags Config Context Schema GraphQL Queries
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Computed Fields

Create new data field from the DB using Jinja2 templating
Extensibility -> Miscellaneous -> Computed Fields

Useful to automatically generate attributes whose values follow some well_known pattern. E.g. router hostname 
characters 4&5 encode the floor number (computed_field_floor {{ obj.name[3:4] }} ) on nyc11-rt01 == 11
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Statuses

Define your own Statuses for specific use-cases

Organization -> Statuses

Use Status on any object to describe the state and potentially consider in scope or not, e.g remove Decomm
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Relationships

Establish new dependencies between Models
Extensibility -> Relationships 

Relationships allow linking of objects to enforce business logic (not present already), such as assigning an IP Address to a Circuit
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Tags

Enrich with metadata! 

Organization -> Tags

Tags are useful for adding things that are not mutually exclusive (there can be many), like saying "services on a device" and having voice/video/data 
(do not abuse! Structure is not enforced)
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Custom Fields

What data do you need to store?

Admin portal -> Extras -> Custom Fields

Adding a new attribute to extend current models/tables as needed without having to create a new model

Note: Remember that applies to all the object of a type
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Custom Link

Do you need to inject a hyperlink?

Extensibility -> Miscellaneous -> Custom Links

To enhance UI experience, you can create your own hyperlinks that will redirect you to external sites (i.e. external monitoring tool)
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Config Context

Config Context offers a hierarchical approach to 
customize Device/VM objects by different filtering 
options. You can also take them from Git Datasource! 

Extensibility -> Automation -> Config Context

When variables get applied to many devices, but you do not need to 
manage per device, but rather per site/region/role, etc.
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Config Context Schema

Enforce a correct data structure
Extensibility -> Automation -> Config Context Schemas

Config Context is great but skips DB attribute validation. CC Schema solves this validation issue.
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Webhooks / Jobhooks

Webhooks triggers an external API call when an object type change happens. Jobhooks is 
the equivalent, but triggering Nautobot Jobs

Extensibility -> Automation -> Webhooks

Great to kick off automation when data changes!
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Export Templates

Retrieve the data your way

CSV (by default) or custom

Extensibility -> Automation -> Export Templates

Export Templates are great to translate the Data Model representation to other formats for easier integration
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Git

Use your favorite Git Svc to inject/extract data/config/templates
Extensibility -> Data Sources -> Git Repositories

When some data for the model is in an external Git repository, it can be imported into Nautobot to combine
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GraphQL Queries

Nautobot remembers!

Extensibility -> Data Management -> GraphQL Queries

REST API consumption can be not efficient enough when consuming the data model, GraphQL helps optimizing it
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Create new Nautobot data models 
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Once the plugin model is 
available in Nautobot, it 
becomes a first-class 

citizen, and leverage all 
the extensibility options, 
even from other plugins

New model in Nautobot

A custom model can integrate the same 
as a Core Model, right into Core pages 
or custom pages.

Can integrate with RestAPI or GraphQL

Has all the standard views that a Core 
model has

Bonus: pynautobot works automatically
Building a model takes time, but has all of the feature Core models do. Great for when use case is sufficiently complex
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What it takes?

YAML

REST API
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Nautobot Data Population helpers
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Nautobot Plugins and Tools

Device Onboarding 
Plugin Network Importer SSoT Plugins

● Automatically populates 
basic Nautobot Device 
information with minimum 
input

● Initial Source of Truth data 
population, to be extended 
with Network Importer

● Automatically populates 
information based on 
network state

● Idempotently 
synchronizes Nautobot 
state from the network 
state

● Raw and not-abstracted 
source of truth data 
population

● Synchronizes Nautobot 
data from/to external 
applications (e.g. IPAM)

● Used in case of many 
data domains serving the 
same or similar data
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SoT Adoption Strategy
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All YAML Files v1

All YAML Files v2

Leverage Existing Data Sources

Deploy Nautobot

Custom DB + API

Build Multi-Vendor Data Structures Define data standards with inferred data models

Deploy if it’s in YAML

Deploy if it’s in YAML, and remove what’s not in YAML

Existing tools for inventory: SolarWinds, CMDB, NMS

Open Source platform as SoT (not full configs)

Real-time data changes (self-service) • Simple UI
• No CI/CD

• CI/CD 
• YAML

SoT Aggregation 

Sample Adoption Strategy



@networktocode | Confidential 30

Source of Truth Definition and Population

1. Establish a central Source of 
Truth

2. Extract the existing state of 
your network

3. Populate the Source of Truth
4. From now on, the network 

state is defined in the SoT
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Modeling Workflow
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Recommendations

● Build a strategy for your data
○ Where will the data be stored? How will it be accessed?

○ Define the system of record (SoR) for each component

○ Consider how current and future automation will use the data

○ Identify gaps

○ Document it!

● Start small 
○ Focus on the system of record(s) that provides the most value for your immediate automation requirements

○ Identify a device role that has good config standardization and large impact

○ Model global device properties before attempting more complicated configurations/designs

○ Avoid trying to describe the entire design in data (i.e. if the config is standard for the design, it may belong in the 
template)

● Iterate
○ Accept that the first attempt at modeling won’t cover all use cases

○ Improve on the existing data model as needed



@networktocode | Confidential 33

Next Step: Data Modeling Challenge
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Optional

Data Modeling Training Plan

101 
Slides

202 
Slides

Challenge
Lab

Role 
Playing

Why do we need Data 
Modeling? What is it?
Benefits and 
challenges
SoT Content Types, 
Data Storage, Data 
Lifecycle, 
Disaggregated

Data Modeling in 
Nautobot

Email sent
Repo pulled
Set vars and 
templates

Show the MVP
Propose the data 
modeling 
strategy

1h 1h < 3 hours 30 min

201 
Slides

HOW TO create a 
Data Model

45 min



@networktocode | Confidential 35

Thank You


