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How to Easily Save and Load R Objects with RDA Files

The ability to save and reload data is a cornerstone of reproducible research and efficient data
analysis in the R environment. RDA files, also known as Rdata files, serve as the native binary
format for storing R objects persistently on disk. While the traditional method uses the save() and
load() functions for workspace persistence, modern programming often favors the single-object
serialization provided by saveRDS() and readRDS(). This guide explores both methodologies,
ensuring you can efficiently manage your data within R.

Specifically, the saveRDS() function allows you to serialize and save a single R object to a file
(typically with an .rds extension). Subsequently, the readRDS() function facilitates the reading of
that serialized file, loading the object back into your R workspace under a name of your explicit
choosing. This deliberate control over the object's identity upon loading makes the RDS approach
a highly recommended practice for sharing and managing individual datasets or models.

Files that end with an .rda or .RData extension represent Rdata files. These binary files are highly
optimized for storing R's complex internal structures, ensuring rapid saving and loading times
compared to plain text formats like CSV.

Understanding R Data Persistence: Why Saving Matters

Data persistence--the act of storing data so that it remains usable after the executing process
ends--is crucial in any analytical environment. When you close your R session without saving, all
objects (data frames, lists, models, etc.) residing in memory are lost. Using native R data formats
like RDA or RDS allows analysts to snapshot their progress, saving processed data or
computationally expensive models for later use. This dramatically improves workflow efficiency and
promotes reproducibility.

The R ecosystem provides specialized functions designed to handle the serialization of complex R
objects, which maintain all necessary metadata, attributes, and structural integrity. Unlike generic
formats, Rdata formats preserve internal attributes like factor levels, column classes, and time
zone information, making them ideal for intra-R communication.

Method 1: The Traditional Approach using save() and load()

The save() function represents the traditional method for persistent storage in R. It is primarily
used to save one or more specified R objects--or even the entire global environment--into a single
.rda file. When utilizing save(), the objects are stored along with their names, meaning the file acts
as a small, portable snapshot of a portion of your workspace.

You can use the save() function to save these types of files in R, specifying the object(s) you wish
to save and the desired file path. If you omit the list of objects, save() will typically attempt to save
the entire contents of the environment.
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save(df, file='my_data.rda’)

The counterpart to save() is the load() function. This function reads the specified Rdata file and
automatically places all contained objects back into your current R workspace, restoring them with
the exact names they had when they were saved. While convenient, this automatic naming
behavior can be hazardous in complex scripts, as it risks inadvertently overwriting existing
variables if the loaded object names clash with current workspace objects.

And you can use the load() function to load these types of files in R:

load(file='my_data.rda")

Method 2: Saving Single Objects with saveRDS() and readRDS()

The functions saveRDS() and readRDS() offer a cleaner, safer approach to data persistence,
particularly when dealing with single R objects. The resulting file, typically ending in .rds, contains
the serialized form of exactly one R object. This method avoids the potential clutter and name
collisions associated with load().

The primary benefit of readRDS() is that it executes in a manner similar to any other R function--it
returns a value. This design forces the user to explicitly assign the loaded object to a variable
name, providing complete control over the workspace namespace and ensuring that existing
objects are not silently overwritten. For example, if you save an object named nodel _fit using
saveRDS(), you can load it back into your environment and name it fi nal _nodel using
assignment.

This approach aligns well with modern programming standards where managing object identities
explicitly is prioritized. Although the original content briefly mentioned saveRDS(), its superior
safety and clarity make it the recommended choice for saving intermediate results or objects
intended for transfer between users or pipelines.

Locating Your Data: Understanding the Working Directory

Effective management of R data files fundamentally relies on understanding the working directory.

If you do not provide a full, absolute file path when using save() or load(), R assumes the file
should be written to or read from the current working directory. Mismanaging this location is a
frequent source of errors when attempting to load data.

When executing save() without a specific path, this file will automatically be saved in the current
working directory. You can confirm the path of the current working directory by using the getwd()
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function, which returns the absolute path as a character string:

#display working directory
getwd()

"C:/Users/Bob/Documents”

For highly portable and reproducible scripts, it is best practice to either use relative paths within an
R project structure or use functions like getwd() and setwd() judiciously to ensure the script
operates consistently regardless of where it is run on the machine.

Practical Example: Saving and Loading an R Data Frame

The following example demonstrates the practical application of the save() and load() functions to
preserve a dynamically created data frame. This workflow is essential whenever the computation
required to generate the data is time-consuming or complex, necessitating that the result be stored
permanently.

Suppose we first create a sample data frame in R, comprising three columns of random normal
variables. We use set.seed(0) to ensure that the randomized data generation is reproducible,
meaning the resulting data frame will be identical every time the code is executed:

#make this example reproducible
set.seed(0)

#create data frame

df <- data.frame(x=rnorm(100),
y=rnorm(100),

z=rnorm(100))

#view data frame structure
head(df)

XYz

11.2629543 0.7818592 -1.0457177
2 -0.3262334 -0.7767766 -0.8962113
3 1.3297993 -0.6159899 1.2693872
41.2724293 0.0465803 0.5938409
50.4146414 -1.1303858 0.7756343
6 -1.5399500 0.5767188 1.5573704
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With the data frame successfully generated, we then use the save() function to serialize and write
the object 'df' to an .rda file named 'my_data.rda'. This command captures the structure and
contents of 'df' and stores it in the current working directory:

We can use the save() function to save this data frame to an .rda file, effectively creating a
persistent record of the current state of the object:

Removing and Restoring the Object

To demonstrate the necessity and efficacy of the loading process, we must first clear the object
from the active environment. This simulates the closure of a session or the need to start a hew
script without carrying over previous variables.

Now suppose we use the rm() function to remove the data frame from the current R environment.
This function explicitly deletes the specified object ('df') from the workspace, freeing up the memory
it occupied:

#remove data frame from current R environment

rm(df)

If we subsequently check the environment pane in RStudio, we confirm that the object is gone.
This visual confirmation is vital, ensuring that the subsequent loading step is truly restoring the
object from disk rather than referencing an existing variable:

If we look at our current environment in RStudio, we'll see that it doesn't contain any objects:
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The final step involves using load() to restore the object. Since we used save(df, ...), the load()
function knows exactly which object to reconstruct and its original name.

We can then use the load() function to load the .rda file back into the current R environment.
Notice that the function requires only the file path, as the object name is embedded within the file
itself:

load(file='my_data.rda")

After the successful execution of the load() command, the data frame 'df' is instantaneously
available again in the workspace, confirming that the serialization and deserialization processes
functioned correctly.

If we look at the current environment again in RStudio, we'll see that it now contains the data
frame, restored to its prior state:
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Choosing the Right Function: save() vs. saveRDS()

The choice between the traditional save()/load() pair and the modern saveRDS()/readRDS() pair
depends heavily on the context and the intended use of the saved data. Both formats utilize R's
binary serialization capabilities, but they cater to different persistence goals.

Use save() when:

You need to save multiple related objects (e.g., a list of analysis steps, a global environment state,
or several intermediary models) simultaneously.
You are focused on saving an entire R session state for quick resumption later.

Use saveRDS() when:

You are saving a single, specific object intended for distribution, sharing, or loading into a pipeline.
You require explicit control over the object's name upon loading, thereby avoiding conflicts in the
global environment. This is considered best practice for data transfer.

In most scenarios involving data sharing or structured analysis pipelines, the single-object RDS
format is superior due to its inherent clarity and safety, allowing users to load objects without side
effects or unexpected name collisions.
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Further Resources on Data Management in R

While Rdata files are paramount for maintaining the integrity of native R objects, effective data
management often requires interaction with non-native file types. These files--such as CSV, Excel
sheets, or JSON files--are necessary for data ingestion and inter-program communication.

The following tutorials explain how to read other types of files in R, complementing your knowledge

of native R data formats:

How to Read Standard Delimited Files (CSV/TXT) in R
Techniques for Importing Structured Data (JSON) into R
Methods for Exporting R Results to External Formats
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