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ABSTRACT

The problem of managing multiple open tabs in browsers like Google Chrome is common,
often leading to decreased productivity due to the difficulty in navigating and locating
specific tabs [1]. This paper proposes a solution through the development of a Chrome
extension called Tab Sorter, which organizes open tabs by domain, providing a simple and
effective method for users to quickly find and manage their tabs. The extension avoids the
complexity of Al-based solutions and focuses on user-friendliness and efficiency. Key
components include a background service that listens for tab changes, a popup script that
updates the user interface, and a clean, organized frontend. Experiments demonstrated the
extension’s efficiency in reducing the time needed to locate tabs and its minimal impact on
system resources. Compared to other existing solutions, Tab Sorter offers a streamlined,
no-cost alternative that significantly enhances tab management without overwhelming
users with unnecessary features [2].
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1. INTRODUCTION

A very common problem that most people encounter with browsers like Google’s Chrome, is that
when one has quite a number of tabs open, it becomes increasingly difficult to navigate and find a
desired tab. This issue can prove to be significant, as finding a specific tab in a mess of open tabs
can take quite some time and counters productivity. This issue can negatively impact the people
with a habit of having a lot of tabs open and that continuously forget where their tabs are. Most
individuals, as the number of tabs increases, would confirm that it becomes increasingly harder to
not only find specific tabs, but keep track of all the open tabs if it is necessary to be constantly
switching back and forth between them. Most students would likely agree that in a class setting it
is important to be able to quickly switch tabs when necessary, as it is important to be able to
quickly navigate tabs in order to keep up with the instructor. Additionally, this extension would
likely prove to be convenient in a meeting setting as it would enable any presenter or speaker to
quickly sort through their tabs in an effective manner while maintaining the attention of the
audience.

The Simple Tab Sorter organizes browser tabs manually, requiring user effort to group and title
tabs. While it offers a degree of organization, it is time-consuming and relies heavily on user
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input. Our Tab Sorter improves on this by automating the process, reducing user effort, and
enhancing productivity.

Tabber offers cross-browser synchronization and a feature-rich interface, but its free version
limits users to 10 tab groups, and the full features require a paid subscription [3][4]. In contrast,
our Tab Sorter provides unlimited tab sorting for free, making it accessible to all users without
any financial commitment.

The Tab Sorter 2 extension offers multiple sorting options, but its overly complex interface can
overwhelm users. Our Tab Sorter prioritizes simplicity and ease of use, presenting a clear and
straightforward way to manage tabs, which helps users quickly find what they need without
unnecessary confusion.

The solution proposed within this paper is a Chrome extension, the Tab Sorter, that creates and
displays an organized list of the open tabs sorted by domain [5]. This Chrome extension serves as
an efficient and convenient organizing tool, as it cleanly displays the sorted tabs and is right there
in the browser. The extension organizes tabs by domain, which is an effective way of sorting as it
enables the user to look through and find the specific domain they are trying to find. This
extension, unlike most other sorter extension, remains simple yet effective as it is not necessary
to overcomplicate the process of sorting tabs. The research conducted in this paper finds that
overcomplicated tab sorters that utilize Al tend to be diminish productivity rates as they make the
process of finding tabs more complicated than they need to be. Keeping the process simple and
the display clear and organized enables the user to find exactly what they need consistently.
Additionally, the extensions that attempt to utilize Al can be incorrect, which our web extension
eliminates the possibility of as it only sorts the tabs by the domain they are on [10]. Another way
in which the extension seeks to be more productivity enabling compared to other extensions is to
be designed to be easy to use, including customized css that allows ease of use from all users.

Within this research paper, multiple experiments were performed to examine the functionality of
the Tab Sort Chrome extension [6]. The experiments performed targeted not only the ease of use
of the extension, but also how resource intensive the extension is. The first experiment, designed
to test how functionally easy it is to use the extension, found that the extension is quite quick to
use, as the average time it took for a user to find a random tab was around 8.5 seconds. This may
not seem terribly fast, however, it is important to note that these times were collected at 20+ open
tabs. The seconds experiment, designed to see how many resources were being extended for the
extension, found that the average amount of memory extended was around 1 MB.

2. CHALLENGES
In order to build the project, a few challenges have been identified as follows.

2.1. Tag Data is Not Saved

One major component of the Tab Sorter Chrome extension is the popup.js functions. The purpose
of the popup.js file is to serve as a set of functions to be used to update the popup.html with the
tab items that are stored in the local storage of Chrome [7]. One problem during development that
we did have to address was the case scenario in which there was no tab data previously saved in
the chrome local storage, in which we handled by establishing the data in local storage
beforehand consistently so that we wouldn’t have to worry about it. Most of the other problems
we faced during the development of the popup.js files were addressed in the other components,
however, the popup.js set of functions is nonetheless an important piece of the project.
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2.2. How to Parse and Organize Domains

The background.js file is the service worker running in the background of Chrome constantly,
and listens for tab changes so that it might be able to update the list of necessary tab data in
Chrome's local storage. A major issue that we had to address during development was definitely
how to parse and organize the domains. What we settled upon doing to neatly organize these was
to develop a function to parse and extract the domain, and then organize the tabs that at a url that
matches the domain are stored in an array that is mapped to the domain name. All of the domain
names are stored in one big map as keys, and are mapped to their respective arrays of tabs. This
domain name map is stored in Chrome's local storage, and accessed when it comes time to update
or display the tabs in the popup window [9].

2.3. Mistakes

The popup.html and styles.css files are the components in the Chrome extension that act as the
frontend, in which they create and stylize the actual extension’s popup in Chrome. The most
prominent issues encountered during the frontend designing phase of the development were
typically bugs in either the popup.html, or more usually, the styles.css. Formatting and designing
the components to be just right in styles.css proved to be quite a task, but eventually we found a
look that fit nicely. Additionally, next to fixing any bugs, was deciding on the actual frontend
design. It was important to us, due to the nature of this app being productive, that the design
promotes a smooth experience for the user. Thus, we avoided needlessly complex designs and
went for a more streamlined feel.

3. SOLUTION

The three major components involved in making up this program are the the background.js
service, popup.js functions, and the frontend popup.html and styles.css interface files. Upon
opening up the extension by clicking it open in chrome, the user is greeted by the frontend
designed as defined in the popup.html and styles.css files. The popup.html links the popup.js as
script, implying that as the popup.html is opened and loaded it will run the popup.js. In the
popup.js file, a few functions are defined. The two major functionalities defined in popup.js are to
grab the tab data from Chrome’s local storage and update the popup with that data. The grabbing
and organization of the actual tab data from Chrome, however, is done entirely in background.js.
In the background.js there are listeners constantly listening for tab change events, and when it
hears a tab change event it will parse and organize all of the tabs by their current open domain.
Once the tabs are organized, background.js stores this sorted list of tabs by domain in Chrome’s
local storage so that it may be accessed by popup.js and displayed. The most prominent
technology used for this extension is the Chrome Extension suite, as Chrome itself is what the
extension is built into and utilizes to run the program [8].
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Figure 1. Overview of the solution

The first major component, the background,js service, is essentially the backbone of the
extension in that it is constantly updating and organizing the local storage with the list of the tab’s
domains. During development, good use of the Chrome storage and tabs objects were employed
to interact with Chrome’s local storage and tab items for the app’s functionality [14].

Figure 2. Screenshot of code 1

The background.js background service serves the purpose of listening for tab changes, updates,
new tab creations, or tab closures and updating the list in storage of open tabs and what domain
they are currently on. The background.js file starts with the Chrome tab listeners, in which it is
listening for tab changes or events. Once a tab change is heard, the handle Tab Change function is
called and is intended to update the list in storage of the list of open tabs. In the handle Tab
Change function, the very first action that is performed is the querying of the Chrome tabs in
order to receive the list of the current open tabs. After the querying of the tabs, the tabs are
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iterated through in an attempt to see what domain each tab currently is on. Each individual tab
has its url passed to a predefined function as seen in the top of the image above, the ‘extract
Domain’ function, in which the domain is parsed from the url and returned back to the ‘for Each’
loop. Once the domain is extracted, the tab Data map that is initialized prior to the ‘for Each’
loop is checked to see if the domain as a key is already present in the map. If the domain is
present in tab Data, the tab is added to the array that the domain is mapped to; if not, a new key is
created with the domain and the tab is stored in an array that is mapped to the new domain key.
Finally, once the tab Data map is complete and all tabs have been iterated through, the complete
tab Data map is stored in Chrome’s local storage, so that it may be accessed by the popup.js and
displayed in the popup.

The next major component, the popup.js, serves the purpose of acting as the service worker for
the popup.html. The popup.js grabs the open tab data from Chrome’s local storage and updates
the list of open tabs in the popup by adding html to the list of tabs for the user to see.

Figure 3. Screenshot of code 2

Depicted above is an image of the main functionalities in the popup.js file. The first function, the
grabDataFromStorage function, serves the purpose of simply grabbing the locally stored tadData
from Chrome’s local storage [15]. This data is pulled out of storage as a json array, and
eventually is parsed in the next function. The next function depicted is the updatePopup function.
The updatePopup function performs the actual updating of the popup.html itself with the list of
tabData, and dynamically builds the list of domains and the tabs underneath for each item in the
tabData. Additionally, the updatePopup function also builds the eventListener for each tab item in
the list which is listening for any click event within the tab item. If the click is inside of the close
button marked with an ‘X,’ then the tab is closed and the local storage is updated. However, if the
user is simply clicking on the tab item and not on the close button, the tab the user clicked on
becomes the active tab and gets opened.

The third and final major components that comprise the TabSorter are the popup.html and
styles.css files respectively. The popup.html and styles.css serve the purpose of essentially
structuring what the frontend will look like for the user. The popup.html creates the structure,
whereas the styles.css establishes the color and design of items.
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src="popup.js" defer:

Figure 4. Screenshot of code 3

Within the popup.html and styles.css lays the structure of the popup that is visible when the user
clicks open the extension within Chrome. The popup.html defines the structure of the popup, and
inside you can see that it is actually rather simple. Within the body of the html all that is present
is a hl tag to create a header and a div to create the area in which the popup.js will establish the
list of open tabs. Additionally, at the bottom of the popup.html is a script tag that references the
popup.js, so that the tab list update code may be run and will be visible in the tab. Next, the
styles.css defines the unique style that we planned for the popup. When designing the popup, the
goal was to give the extension a notebook or sticky note feel to give the user a sense of
productivity when using the extension. As such, the styles.css gives items, like the body and the
tab-item classes the colors and fonts necessary to look similar to a yellow paper notebook.

4. EXPERIMENT

4.1. Experiment 1

One potential blind spot of the Tab Sorter Chrome extension is the repercussions of having a
copious amount of tabs open. Specifically, we are concerned if the user has too many tabs open
on the same or different domains that the extension will unintentionally make navigating the tabs
more difficult for the user.



Computer Science & Information Technology (CS & IT) 321

To test to see whether the tabs are sorted in an effective fashion, we will perform an experiment
to see if the user is able to effectively navigate the extension to find a specific tab effectively. To
perform this experiment, we will create a controlled browser environment, and introduce ten new
tabs for each attempt. One team member will call out a random browser tab and start a timer,
while the other team member looks for the specific tab. Once the second team member finds the
tab and navigates to it, the timer will be stopped and the time recorded. This experiment will
demonstrate in performance time how quickly a user can navigate through the extension and
therefore prove it’s efficiency.

Time(s) vs. # of Tahs Open

time(s)

# of tabs

Figure 5. Figure of experiment 1

After performing the experiment, we found that depending on the number of tabs open it takes,
on average, around 8.418 seconds for a user to find and open a tab if the number of tabs open
ranges anywhere from 10 to 50 tabs. The quickest time it took to find a specific tab, as expected,
was the attempt with the lowest amount of tabs opened, 10, and took around 3.53 seconds.
Conversely, the longest attempt was the 50 tab attempt and took around 10.5 seconds.
Surprisingly, after around 10 tabs, the time it took for the team member hunting for specific tabs
was generally quite static and almost seemed to plateau at around 10 seconds. To follow up on
why the research team believes this plateau occurred, it is likely due to the fact that in the range
of 20-50 tabs, the amount of differing domains seemed to be the same. Therefore, we believe that
the average time it took to find a specific tab in that range is because it took the same amount of
time to find the grouped tabs by domain.

4.2. Experiment 2

Another potential point of concern within the Chrome extension is how much memory the Tab
Sorter may take up from the Chrome browser and further the operating system when an extensive
number of tabs are opened.

To test to see whether the extension is quite resource intensive, we will design an experiment that
is quite similar to the previously designed experiment. To conduct this experiment, we will open
a set number of tabs, starting from ten and moving our way up to fifty by tens, and will check the
current memory usage of the extension through the chrome extensions settings window. By
checking to see how much memory the extension takes up around every 10 tabs, we will gain a
better understanding of how much memory the extension takes up and predict how much it may
take during usage by users.
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Figure 6. Figure of experiment 2

After performing the experiment, we found that the average amount of memory that the extension
took was around 1.06 MB. This amount of memory is not extensive, and actually is quite
practical when compared to the productivity boost that the extension offers. The most surprising
analysis that we concluded during the experimentation process was that there was not nearly as
much of a memory increase as expected from the extension for the amount of tabs we had open.
As a matter of fact, we at least predicted that the extension would at least surpass around 2 MB at
some point during the experimentation process, however, it did not even come close.

5. RELATED WORK

The Simple Tab Sorter is a Chrome extension on the Chrome Web Store that enables the user to
create and title groups of tabs so that the user may sort and organize their own tabs [11]. This
extension is useful as it does provide a level or organization, however, it does require the user to
manually organize the tabs themselves. The Tab Sorter Chrome extension proposed within this
paper sorts and organizes the tabs for the users, so that the user does not have to extend their time
organizing them. This feature saves time for the user, and therefore enables the user to be more
productive with their time.

Tabber is another extension for sorting and organizing tabs in the browser, however, Tabber is
available in most available browsers such as Chrome, Firefox, and Microsoft Edge [12]. While
Tabber does have a sync feature, enabling custom tab groups to be shared across devices and
browsers, the free version of Tabber sets a maximum of 10 tab groups. In order to use more than
10 tabs and have access to automatic sorting features, the user must subscribe to the monthly
subscription plan of $2.99. The Tab Sorter extension is entirely free, and able to sort however
many tabs the user can open.

The Tab Sorter 2 Chrome extension, not to be confused with the Tab Sorter extension proposed
in this paper as it is a completely different project from a different developer, is designed to give
the user a variety of options for how to sort their currently open tabs [13]. Upon investigating the
Tab Sorter 2 extension, it is quite obvious that the extension has a variety of options, however,
the amount of options and way they are displayed, a single page filled from top to bottom with
buttons, is definitely liable to overwhelm and confuse the user. The Tab Sorter extension
proposed in this paper remains simple, yet effective, and organizes tabs with no effort from the
user.

6. CONCLUSIONS

After reaching a stopping point in the development process and reflecting on the project, it is
apparent that the primary issue with the current state of the extension is how the tabs are sorted in
a list. The list, while remaining effective and allowing the user to look through it in an easy
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fashion, may not be the most effective manner of sorting the tabs. To remedy this issue, we have
proposed the idea of adding a search bar feature inside the extension popup window that enables
the user to search to find specific tabs by title. This would enable the user to find exactly what
they are looking for, without having to sort through the list of open tabs. Additionally, to continue
to improve upon the extensions ease of use, adding a bookmarks section at the top of the
extension underneath the search bar where the user can bookmark the most important tabs that
they have open will enable the user to keep better track of their important tabs while not
extending too much effort.

Throughout the development process, the total knowledge and experience gained was of a high
caliber, and the Chrome extension of a great quality. The Tab Sorter Chrome extension is a useful
tool for anyone looking for an effective and productive way to organize and sort tabs, and will
hopefully go on to help many users keep track of their tabs.
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