NoSQL Relationships:
Mastery with
Mongoose

From Flat Data to Relational Architecture.

Node2Know Study Guide | Module: Data Relationships
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Interconnected Data Nodes (3D Web)

The Mental Model

NoSQL doesn’t mean *no* relationships. It
means we model them based on how the
application *reads* the data.

The Shift:

| Old Way: Single Collection CRUD
(One Big Box)

o

o[ New Way: Portfolio-Grade Modeling
(Interconnected Data)




THE GREAT DEBATE: EMBEDDED V5. REFERENCED

EMBEDDED (THE BACKPACK)

<

Data lives INSIDE the parent document. Data lives ELSEWHERE; parent holds a link (ID).
& PRO: Blazing fast reads (1 query). 5 PRO: Consistency (update once, update everywhere).
€) CON: Hard to update if duplicated across many parents. ) CON: Slower (requires populate() / multiple queries).

PRUFESSUOR SOLO TIF

We use both. Tags get embedded. Categories get referenced.
4
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Embedded Data: Primitive vs. Subdocuﬁents

Primitive Array (Simple Strings)

O

Subdocuments (Objects)

tags: ["Node", "React"]

— L1 X

tags: [{ name: "Node", icon: "js.png" }]

Fast, but limited. Just strings.

Powerful. Allows validation (Schema) and extra
properties.

NO SEPARATE y
COLLECTION NEEDED

EMBEDDED SCHEMA
DENONSTRATION
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IMPLEMENTING EMBEDDED TRGS

data/projects.js

const tagSchema = new mongoose.Sche

name: { type: String, required: true }
}, { id: false }); €= CRITICAL OPTIMIZATION

a({

Professor Solo Tip

Mongoose adds IDs to subdocs by default. Since
we never look up a tag by its ID, turn this off to save
space and reduce clutter!
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The Frontend to Backend Pipeline

HTML String

= him s, e S R G

»

[C}GD ]

A VasSerIvE
Cags™ep M)
imapt = . trim())
.filter(Boolean)
.map(t = ({
name: t

Sad

Dev Tip: Catches rogue
trailing commas!

E. Mungnuse Object J

[ {name: "html"},
{name: "css"},
{name: "js"}]

]
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SRR s

queries/projects.js

OQUERYING EMBEDDED DARTAH

Finding all projects with the tag 'Node’

S

e

isActive:

});

Project.find({
"tags.name": "Node", // Dot
notation searches INSIDE the array

True

Mongoose automatically
dives into the array.

Node2Know Project

Tags:

t
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The Limits of Embedding

The 3 Flaws of Embedding Global Data
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Redundancy Update Nightmare Inconsistency
Storing ‘Web App' string Renaming 'Web App' requires Typos like 'Web Apps'
50 times wastes space. a massive multi-doc update. create orphaned data.

High storage waste. Complex updates. Data integrity risks.

For reusable, global data... we need References.
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DEEP DIVE: OBJECT REFERENCES

CATEGORY
COLLECTION

b

PL.ojeCTL A S

categoryId: ObjectId("64aSl..) ——,

THE POINTER:

Projects store a link,
not the data.

REUSABILITY:

One category doc,
many projects.

CONSISTENCY:

Edit the Category
once, it updates
everywhere.
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Setting Up the Category

Mongoose Model: Category.js Admin Interface Wireframe 1
[ Create Category Form ﬁ r Edit Category Form
const categorySchema = new mongoose.Schema({ Name Name
name: { type: String, required: true }, = ___ﬁszmmmw |5
// String type for category name sing w01 Category Form
slug: { type: String, unique: true }, : e J Sae ) ([ elete ]
// Unique identifier for URLs k P ]
description: { type: String } % L
// Optional context for the category i .
3 ———
Category categery Edll:)
Categories must exist independently — o e =
before projects can link to them. “‘
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Linking Projects to Categories

O Ol

const projectSchema = new mongoose.Schema({

1);

// ... existing project fields
categoryId: {
type: mongoose.Schema.Types.ObjectId,
ref: "Category" // <--- The Magic Link

}

“— The 'ref' property tells Mongoose which collection
to look 1n when we hydrate the data.

_|

Important: Add “require('./categories')” at the top of
your Project file to prevent MissingSchemaError.




The Selection UI

Category

o

Select Category

[ Web Dev >

\Y;[e]o]| [

Ul/UX

eJs
<select name="categoryId">
<% categories.forEach(cat => { %>
<option value="<%= cat._id %>">
<%= cat.name %>
</option>
<% }) %>
</select>

The Gotcha

Comparing Objectld === String fails.
Always use ".toString() when checking
selected state in templates!
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The populatel]l Pipeline

ONO 000
1
[

{

categoryId: {
name: "Web App",
slug: “"web-app”

}

.populate("categoryId") }

Database Storage Hydrated Object
(Lightweight) (Ready for View)

Project.find().populate("categoryId")

[ /\\ It's a second query under the hood. Only use it when you need the details! ]
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Routing by

Category

' Goal: Show me all projects in "Web Dev".

h
2 3
Logic Flow Diagram Router Implementation
X0 const express = require("express");
GET /projects/category/:slug const router = express.Router();
const __projectOps = require(”../data/projects”);
l const __categoryOps = require("../data/categories");
// NEW: Category Filter Route
eoe router.get("/category/:slug", async (req, res) => {
1. Find Category by slug // 1. Find the Category by its slug
const category = await __categoryOps.getCategoryBySlug(req.params.slug);
S if (!category) {
Feturnss . “1d return res.status(404).render("404");
}
r h 4
'5' Y ProTetts where // 2. Fetch all active projects belonging to this category
- onst projects = await _proj .getProjectsByCategor rN.Lidi)s
Bt egor iknatciose Hhs const projects W _projectOps.g ojectsByCategory(category. id);
\ // 3. Render the view
res.render("project-by-category", { category, projects });
b;
e »

o
TRNe

routers/projectRouter.js

i . -
= de
1 L UUE
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Common Mistakes & Fixes

Error Log | debug.log

® Entry 1

trror: Mismatched Types.

Fix: Compare id.toString(
id.toString(), never Object vs String.

® Entry 2

Error: property 'name' of undefined.

Fix: You forgot .populate()! The ID string
has no .name property.

Code

L " r
r ® Entry 3 r @ Entry 4 ]
MissingSchemaError. Logic Error. Bl

Fix: Require the Category model at the top of Fix: Don't forget isActive: true when
the Project file. filtering by category.
b L r
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The Architect’'s Decision Checklist

Feature Embed (Tags) Reference (Categories)
Location Inside Parent Independent Collection
Speed 4 Fast (1 Query) X Moderate (2 Queries)
Updates Hard (Multi-doc) Easy (Single-doc)

Best For Unique Metadata Global/Shared Concepts

Glossary: Subdocument, Objectld, populate(), ref

P.S. Keep Learning!
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