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Agenda

• Using D3.js to do data visualization and graph visualization

• Apache HTTP Server



Graphical
Analysis using D3

• Network analysis and network visualization are more
common now with the growth of online social networks
like Twitter and Facebook, as well as social media and
linked data, all of which are commonly represented with
network structures.

• In general, when dealing with networks you refer to
the things being connected (like people) as nodes
and the connections between them (such as being a
friend on Facebook) as edges or links.

• Networks may also be referred to as graphs, because
that’s what they’re called in mathematics.



Graphical Analysis using D3

• D3 is particularly adept at creating Graphical visualizations due to 

its data-binding capability and built-in force simulations

• Real-world applications:

• Social network analysis – friendships, interactions

• Biological networks – protein interaction, genetic pathways

• Infrastructure – internet routing, power grids



Force-directed Network diagrams and simulations in D3

• Automatically positions nodes

• Nodes repel each other, links act as springs

• Custom forces can be added

• Centering, collision detection, etc.

• The force layout dynamically updates the positions of its elements 

to find the best fit, it does it continuously in real-time rather then 

as a preprocessing step before rendering



Example—
Les Misérables 
network graph

• Each node represents a character in 

Victor Hugo’s Les Misérables.

• Links represent co-occurrence in the 

same scene.



Fisheye Distortion in Network Visualization

• A fisheye lens enlarges areas near your 

focus while compressing the edges.

• In D3, this effect lets us zoom into dense 

graph clusters without losing the full view.

• Useful for exploring local connections in 

large or crowded networks.

• Compared to normal zoom, fisheye keeps 

the entire network visible.

More about Fisheye Distortion

https://bost.ocks.org/mike/fisheye/


Adding Fisheye Effect to a Force-Directed Graph

• radius: how far from the mouse the distortion spreads.

• distortion: how strongly the focus area expands.

• smoothing: how smooth the transition is between focus and edges.



Which D3 fisheye to use
Option A — Classic D3 Plugins fisheye

Repo:https://github.com/d3/d3-plugins/tree/master/fisheye

Model:d3.fisheye.circular() (Sarkar–Brown). No smoothing at the edge.

Works with: D3 v3–v7.

<script src="https://d3js.org/d3.v7.min.js"></script>

<script src="https://cdn.jsdelivr.net/gh/d3/d3-

plugins@master/fisheye/fisheye.js"></script>

Create & use:

const fisheye = d3.fisheye.circular().radius(200).distortion(4);

svg.on("mousemove", (event) => {

fisheye.focus(d3.pointer(event, svg.node()));

// compute transformed positions for each node and redraw nodes+links

});

Option B — “Smoothed fisheye” 

Repo:https://github.com/duaneatat/d3-fisheye

Model:d3Fisheye.radial() (adds .smoothing()) for a gradual, non-jumpy edge.
Works with: D3 v6/v7+.

Install/Include: npm: npm i d3-fisheye
<scriptsrc="https://d3js.org/d3.v7.min.js"></script>
<scriptsrc="https://cdn.jsdelivr.net/npm/d3-fisheye@1.0.1/dist/d3-fisheye.min.js"></script>

Create & use:
const fisheye = d3Fisheye.radial()
.radius(200)       // lens size
.distortion(4)     // magnification strength
.smoothing(0.3);   // 0 = sharp cutoff, 1 = no effect

svg.on("mousemove", (event) => {
const focus = d3.pointer(event, svg.node());
fisheye.focus(focus);

// 1) transform nodes (returns [x' , y', z])
data.nodes.forEach(d => {
const [x, y, z] = fisheye([d.x, d.y]) ;
d.fx_ = x; d.fy_ = y; d.fz_ = z;

});

// 2) redraw links with transformed coords
link
.attr("x1", d => d.source.fx_ ?? d.source.x)
.attr("y1", d => d.source.fy_ ?? d.source.y)
.attr("x2", d => d.target.fx_ ?? d.target.x)
.attr("y2", d => d.target.fy_ ?? d.target.y);

// 3) redraw nodes/labels (optionally scale by z)
node.attr("cx", d => d.fx_ ?? d.x)

.attr("cy", d => d.fy_ ?? d.y)

.attr("r",  d => 8 * (d.fz_ ?? 1));

labels.attr("x", d => (d.fx_ ?? d.x) + 10)
.attr("y", d => d.fy_ ?? d.y)
.attr("font-size", d => `${8 * (d.fz_ ?? 1)}px`);

});

Option C — Hard-coded fisheye

You implement the lens yourself: compute distance from the mouse to each 

node, push nearby nodes outward with a distortion function, and redraw 

using those transformed coordinates. No external plugin.

https://github.com/d3/d3-plugins/tree/master/fisheye
https://github.com/d3/d3-plugins/tree/master/fisheye
https://github.com/d3/d3-plugins/tree/master/fisheye
https://github.com/duaneatat/d3-fisheye?utm_source=chatgpt.com
https://github.com/duaneatat/d3-fisheye?utm_source=chatgpt.com
https://github.com/duaneatat/d3-fisheye?utm_source=chatgpt.com


What is Apache Web Server

Apache HTTP Server is one of the oldest and most widely used 
open-source web servers in the world. A web server’s job is to 
serve web pages to users’ browsers when they request them. 
When you type a URL in your browser, your request goes to a 
server; Apache receives that request, finds the right HTML, CSS, 
or JavaScript file, and sends it back over the internet.
Key ideas:
• It uses the HTTP/HTTPS protocol to communicate with 

browsers.
• It can serve static content (like .html, .css, .js, .png) or 

integrate with dynamic backends (like Python, PHP, or 
Node.js apps).

• It’s cross-platform, meaning you can run it on Linux, macOS, 
or Windows.



Hosting webpage on Apache web server using virtual 
host (MAC users)

Step 1: Install xcode

Step 2: Install Homebrew
Go to brew.sh in your browser and copy the command there to your terminal-
/bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)"



Step 3: Add Homebrew to your PATH 
Follow instructions after installation



Step 4: Install apache2 
Command - brew install apache2

Step 5: Start apache server

This will start Apache HTTP server which can be tested by visiting 
localhost on the browser. The localhost 8080 gives the response as 
shown below:



Step 6: Open httpd config file
- If you're using Intel-based Mac: vim /usr/local/etc/httpd/httpd.conf
- If you're using Mac with Apple Silicon: vim /opt/homebrew/etc/httpd/httpd.conf

Step 7: Update these lines
Listen 8080 to Listen 80
DocumentRoot "/usr/local/var/www" to DocumentRoot "/Users/your_account/Sites"
<Directory "/usr/local/var/www"> to <Directory "/Users/your_account/Sites"> 
AllowOverride None to AllowOverride All



Step 8: Uncomment this line
LoadModule rewrite_module lib/httpd/modules/mod_rewrite.so

Update these lines
User _www to User your_account 
Group _www to Group staff



Step 9: Update this line
ServerName www.example.com:8080 to ServerName localhost



Step 10: Create Sites folder and add your html file to the folder

Step 11. Restart apache



Step 12: Test localhost to see your hosted website 
http://localhost

Step 13: Stop apache

http://localhost/


Creating and Hosting a Virtual Host

Step 1: Locate the Apache config directory
• Intel: /usr/local/etc/httpd/
• Apple Silicon: /opt/homebrew/etc/httpd/

Step 2: Enable Virtual Hosts: Edit httpd.conf.Find this line and uncomment it:

Step 3: Edit the Virtual Hosts file httpd-vhosts.conf (vim /opt/homebrew/etc/httpd/extra/httpd-
vhosts.conf).
Add this block at the bottom:

<VirtualHost *:80>

ServerName localhost

DocumentRoot "/your/project/file/directory"

<Directory "/your/project/file/directory">

AllowOverride All

Require all granted

</Directory>

</VirtualHost>

Step 4: Restart Apache: sudo apachectl restart
Visit http://localhost, your D3 visualization should appear.



Hosting webpage on Apache web server using virtual 
host (Windows users)

Step 1: Download Apache lounge zip file -
https://www.apachelounge.com/download/

Download 64bit if your system is 64bit else download 32bit zip file

https://www.apachelounge.com/download/


Step 2: Once zip file is finished downloading unzip it to C drive. Click Yes for administrative privileges.

Step 3: Go to “C:\Apache24\bin\” and find httpd and we need to install this httpd. This is what is actually going to 
run apache. So we will go to start menu and type cmd to get command prompt. Right click as select Run as 
administrator. Click yes if it asks you for permission.

Step 4: Change directory to C:\Apache24\bin\ by typing cd C:\Apache24\bin in the terminal

Step 5: Now that we are in bin directory we will install httpd by typing the command httpd -k install. Allow access





Step 6: Now Apache is installed as a service. If we go to Windows and type in Services in search bar and open 
Services we can see that Apache2.4 is installed.

Step 7: Now we will start the APache service by clicking start on left side. And then it will say that it is running. We 
can stop or restart the service on the left side if we need to.



Step 8: Now to check if it is running. We will go to 127.0.0.1 in your browser it shows that it works!

Step 9: If you have any errors you can check them in the logs folder in C:\Apache24\logs in errors.txt file

Step 10: Now to host our webpage we will go to C:\Apache24\htdocs and change the index.html to be your 
required html file and then again open 127.0.0.1 to see our webpage.



Creating and Hosting a Virtual Host

Step 1: Locate and open the file C:\Apache24\conf\httpd.conf
in Notepad (Run as Administrator).

Step 2: Find and uncomment: configuration file

Step 3: Edit the virtual hosts file: C:\Apache24\conf\extra\httpd-vhosts.conf

Add a block like this at the bottom:

Note: You can use any path outside htdocs (like 

D:/bigdata/hw3_tutorial2). Apache will serve from there as long as it has 

read access.

Or you can place your project files (HTML, JS, CSV) inside:   

C:\Apache24\htdocs\your_project

Step 4: Restart Apache service. Visit http://localhost, you should see your hosted visualization page.



We can see that our html file is hosted on Apache web server when we go to 127.0.0.1 on browser

Open browser’s Developer Tools → Network tab.

can see that page is running on Apache web server



More about D3

• https://d3js.org/
• https://observablehq.com/@d3/gallery
• https://github.com/d3/d3
• https://www.tutorialspoint.com/d3js/d3js_working_example.htm

THANK YOU

https://d3js.org/
https://d3js.org/
https://observablehq.com/@d3/gallery
https://observablehq.com/@d3/gallery
https://github.com/d3/d3
https://github.com/d3/d3
https://www.tutorialspoint.com/d3js/d3js_working_example.htm
https://www.tutorialspoint.com/d3js/d3js_working_example.htm
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