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Introduction
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This document provides a comprehensive guide to the MongoDB aggregation pipeline, focusing
on its main stages and operators. It includes explanations and examples to help users understand

how to process and transform data eff1c1ently
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Aggregation Pipeline Stages
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The MongoDB aggregation pipeline consists of stages that process documents sequentially.

Each stage transforms the input documents and passes the results to the next stage.
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Stage Description
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Smatc Filters documents based on specified conditions, similar to
WHERE in SQL.
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Sgroup Groups documents by a key and applies aggregate functions,
like GROUP BY in SQL.
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Sprojec Selects specific fields or computed values to include in the
output, like SELECT in SQL.
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Sorts documents based on a specified field.
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$limit .
Restricts the number of documents returned.
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Sskip Skips a specified number of documents, useful for pagina-
tion.
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Sunuin Deconstructs an array field to output a document for each
element.
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$lookup Performs a left outer join with another collection.
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$addFields Adds new fields to documents, often computed.
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$count

Counts the number of documents in the pipeline.



Example: Using matchandgroup
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Suppose we have a collection orders with documents like:

{ customer: "Ali", amount: 100, date: "2025-01-01" }
{ customer: "Sara", amount: 200, date: "2025-01-02" }
{ customer: "Ali", amount: 150, date: "2025-01-03" }

To find the total amount spent by each customer in January 2025:

db.orders.aggregate ([

{ $match: { date: { $regex: "72025-01" } } },

{ $group: { _id: "$customer", total: { $sum: "$amount" } } }
D

Output:

{ " id": "Ali", "total": 250 }
{ "_id": "Sara", "total": 200 }
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Group Operators
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Operator Description
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$sum
Sums values or counts documents.
Ol sue s fﬁ\ o=
$av
& Computes the average of values.
$min
Returns the smallest value.
$ma.
* Returns the largest value.
$push .
P Collects values into an array.
$addToSet . .
Collects unique values into an array.
$first . .
Returns the first value (based on input order).
$last

Returns the last value.
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Project and AddFields Operators
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Operator Description
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add
s Adds numbers.
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Ssubtrac Subtracts numbers.
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Smultiply Multiplies numbers.
divid
$divide Divides numbers.
$concat .
Concatenates strings.
toU
StoUpper Converts text to uppercase.
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$toLower
Converts text to lowercase.
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$substr .
Extracts a substring.
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$arrayElemAt e
Returns an element from an array at a specific index.
ifNull
$iflu Replaces null with a default value.
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$cond

Conditional logic (if/else},

(fi/else). L.;’J‘:' e




Example: Using project
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To format a customer’s name in uppercase and calculate a discounted amount:

db.orders.aggregate ([
{ $project: {
customer: { $toUpper: "$customer" I,
discountedAmount: { $multiply: ["$amount", 0.9] }
F}
D

Output:

{ "customer": "ALI", "discountedAmount": 90 }
{ "customer": "SARA", "discountedAmount": 180 }

{ "customer": "ALI", "discountedAmount": 135 }

Conclusion
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The MongoDB aggregation pipeline is a powerful tool for data processing and analysis. By

combining stages and operators, users can filter, group, transform, and analyze data efficiently.
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