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Introduction to Aggregation in MongoDB

As developers and data analysts interact with NoSQL databases like MongoDB, performing

analytical operations such as grouping data and calculating sums across categories is

fundamental. Unlike traditional SQL systems where GROUP BY is a single clause, MongoDB

leverages the powerful Aggregation Pipeline. This pipeline allows users to process data records

through multi-stage operations, transforming documents into aggregated results. The ability to

group and sum data is crucial for generating reports, calculating totals, and understanding data

distribution within a collection.

The aggregation framework is designed for efficiency and flexibility, allowing complex data

transformations to be executed directly on the database server. When we talk about grouping data

in MongoDB, we primarily refer to using the $group stage. This stage collects input documents and

groups them based on a specified identifier expression, often referred to as the grouping key. Once

documents are grouped, we can apply various accumulator operators, such as $sum, to calculate

combined values for each distinct group.

Mastering these basic aggregation stages is the gateway to unlocking deeper insights from your

document database. This guide will walk you through the essential syntax and practical examples

required to efficiently group documents and calculate sums, ensuring you can generate meaningful

metrics from your MongoDB collections. We will focus specifically on defining the grouping criteria

and utilizing the $sum accumulator to achieve precise analytical results.

Understanding the Core Grouping Syntax

To perform a group-by operation and calculate a sum in MongoDB, you must invoke the

.aggregate() method on your target collection. This method accepts an array that defines the

sequence of pipeline stages to be executed. The foundational stage for this task is the $group

operator, which requires defining the grouping key (`_id`) and the calculation (`$sum`) to be

performed on the grouped documents.

The general syntax structure demonstrates how we define the grouping field and the calculation

field simultaneously. The `_id` field within the $group stage dictates what criteria the documents

will be grouped by; typically, this references a field in the input documents prefixed with a dollar

sign (e.g., "$field_name1"). Following the grouping key, we define a new output field (e.g., count)

where the calculated result will be stored, applying the $sum accumulator to the desired numeric

field (e.g., "$field_name2").

The following syntax provides the blueprint for how to execute this operation within the MongoDB

shell:

ARABPSYCHOLOGY.C
OM

https://www.mongodb.com/
https://www.mongodb.com/docs/manual/core/aggregation-pipeline/
https://www.mongodb.com/docs/manual/reference/operator/aggregation/group/
https://www.mongodb.com/docs/manual/reference/operator/aggregation/sum/
https://www.mongodb.com/docs/manual/reference/operator/aggregation/group/
https://www.mongodb.com/docs/manual/reference/operator/aggregation/sum/
https://scales.arabpsychology.com/?p=102630
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Group By and Sum Data in MongoDB 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

db.collection.aggregate()

It is important to clearly understand the role of the placeholders in the command above.

Specifically, field_name1 is the document field you intend to aggregate records by, thus creating

distinct groups based on its unique values. Conversely, field_name2 represents the numeric field

whose values you wish to accumulate or sum up within each of those established groups. This

distinction is critical for crafting accurate aggregation queries.

Setting Up the Example Dataset (The teams Collection)

To illustrate the practical application of the grouping and summing technique, we will use a sample

collection named teams. This collection contains documents detailing basketball players, their

positions, and the points they scored. Analyzing this data will allow us to calculate the total points

contributed by players in different positions across the entire collection.

Each document in the teams collection includes three primary fields: team (the name of the team),

position (the player's role, e.g., Guard, Center), and points (the integer value of points scored).

By using the aggregation pipeline, we can transform this raw transactional data into high-level

summary statistics, which is highly valuable for performance analysis.

We initialize the database by inserting five example documents into the teams collection. These

documents represent a small, diverse dataset that provides clear results when grouped:

db.teams.insertOne({team: "Mavs", position: "Guard", points: 31})

db.teams.insertOne({team: "Spurs", position: "Forward", points: 22})

db.teams.insertOne({team: "Rockets", position: "Center", points: 19})

db.teams.insertOne({team: "Warriors", position: "Forward", points: 26})

db.teams.insertOne({team: "Cavs", position: "Guard", points: 33})

With this dataset loaded, we are now prepared to execute our first Aggregation Pipeline query. We

will begin by targeting the position field for grouping and the points field for calculating the

summation, providing an overview of scoring contributions by role.

Example 1: Basic Grouping and Summation

Our first objective is to determine the total points scored for every unique player position (Guard,

Forward, Center). This requires a single $group stage in the aggregation pipeline. We specify the

grouping criteria using _id: "$position" and define a new output field, count, where the

summation will be calculated using the $sum operator applied to the $points field.
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The $group stage is powerful because it collapses multiple input documents into a single output

document for each unique value found in the grouping field. In essence, it performs the heavy

lifting of categorization before the calculation is executed. For instance, all documents where

position is 'Guard' are processed together, and the respective points values are added up.

The command to achieve this aggregation is straightforward and follows the core syntax defined

earlier:

db.teams.aggregate()

Executing this pipeline stage against our sample teams collection yields a concise set of results,

summarizing the collective scoring effort based on player roles. The output structure includes the

grouped identifier (_id) and the calculated total (count).

Analyzing the Results and Data Interpretation

The execution of the basic grouping command provides the following output, which summarizes

the total points associated with each position defined in our dataset. These aggregated documents

are the final product of the single-stage pipeline:

{ _id: 'Forward', count: 48 }

{ _id: 'Guard', count: 64 }

{ _id: 'Center', count: 19 }

This output is highly informative, immediately revealing the scoring distribution across different

positional roles. The structure of the result set emphasizes that the $group stage successfully

identified three distinct positions and calculated the sum of points for each one.

We can interpret these results precisely as follows:

The players categorized with the position 'Forward' have a collective total of 48 points.

The players categorized with the position 'Guard' have a collective total of 64 points.

The players categorized with the position 'Center' have a collective total of 19 points.

While the aggregation successfully grouped and summed the data, the order of the results is

typically not guaranteed in a simple $group stage. To make this summary more useful for reporting

purposes--perhaps identifying the highest-scoring position first--we need to introduce an additional

stage to the Aggregation Pipeline.

ARABPSYCHOLOGY.C
OM

https://www.mongodb.com/docs/manual/reference/operator/aggregation/group/
https://www.mongodb.com/docs/manual/reference/operator/aggregation/group/
https://scales.arabpsychology.com/?p=102630
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Group By and Sum Data in MongoDB 5

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Example 2: Group, Sum, and Sort (Ascending Order)

Often, simply grouping and summing the data is insufficient; we need to present the results in a

meaningful order. By chaining a second stage, the $sort operator, after the $group stage, we can

order the aggregated results based on the calculated count. This demonstrates the power of the

Aggregation Pipeline, where the output of one stage becomes the input for the next.

To sort the results, the $sort stage requires a document specifying the field to sort by and the sort

direction (1 for ascending, -1 for descending). Since our accumulated value is stored in the field

named count, we sort by { count: 1 } to arrange the results from the minimum total points to

the maximum total points.

The complete command, integrating both the grouping and the ascending sort, is as follows:

db.teams.aggregate()

Executing this two-stage pipeline provides the same grouping and summation but ensures the

resulting documents are presented in ascending order based on the count field. The output

clarifies which position contributed the fewest points:

{ _id: 'Center', count: 19 }

{ _id: 'Forward', count: 48 }

{ _id: 'Guard', count: 64 }

As expected, the 'Center' position is listed first, indicating the lowest total points accumulated,

followed by 'Forward', and finally 'Guard'.

Sorting in Descending Order for Maximum Visibility

For analytical reporting, it is frequently more useful to see the largest values displayed first. To

achieve this, we simply modify the $sort stage argument from 1 (ascending) to -1 (descending).

The change affects only the final output order, leaving the preceding $group and $sum calculation

untouched.

By setting the sort key to -1, the $sort stage arranges the output such that the group with the

highest total score appears at the top of the result set. This is particularly useful when prioritizing

resources or identifying top performers quickly.

The revised aggregation pipeline command, utilizing the descending sort, is defined here:

db.teams.aggregate()
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This modification generates the following output, demonstrating the rearrangement of the

aggregated documents:

{ _id: 'Guard', count: 64 }

{ _id: 'Forward', count: 48 }

{ _id: 'Center', count: 19 }

Notice that the results are sorted by points in descending order (largest to smallest), clearly

placing the 'Guard' position, which accrued 64 points, at the top of the list. This simple adjustment

greatly enhances the utility of the aggregated data for reporting purposes.

Conclusion and Further Aggregation Techniques

We have successfully demonstrated how to use the $group stage in combination with the $sum

accumulator to summarize data in MongoDB, followed by utilizing the $sort stage to order the

results effectively. The aggregation pipeline is a robust mechanism, offering far more complex

operations than just grouping and summing, including $match for filtering, $project for reshaping

documents, and $lookup for joins.

Understanding how accumulator operators work within the $group stage is key to advanced

aggregation. Beyond $sum, MongoDB offers operators like $avg, $min, $max, and $push, allowing

for comprehensive statistical analysis and data restructuring. For developers migrating from SQL

environments, the aggregation pipeline provides a flexible, performance-optimized method for

executing sophisticated analytical queries directly within the database.

For more comprehensive details on the full range of operators and capabilities available within the

aggregation framework, consult the official MongoDB documentation.

The following tutorials explain how to perform other common operations in MongoDB:
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