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Schedule

Today:

- The general update pattern of D3

- Another view on enter, update and exit

- Animated transitions

- Object constancy

- Nested and single elements

Credits:

- https://www.youtube.com/watch?v=_8V5o2UHG0E

- Intro to Data Viz at Ohio State University

- http://web.cse.ohio-state.edu/~shen.94/5544/

https://www.youtube.com/watch?v=_8V5o2UHG0E
http://web.cse.ohio-state.edu/~shen.94/5544/


Data binding with D3



D3 Data Bind

- We can Bind data to a D3 selection by calling the 

method “data” (even if the DOM elements does not 

exist yet):

- When data is bound to a selection, each element in the 

data array is paired with the corresponding node in the 

selection.



D3 Data Join

- D3 uses a declarative style of programming to bind data to DOM 

elements and returns three virtual selections:

- Enter: New data, no selection elements

- Update: Data item mapped to existing selection element

- Exit: Selection elements with no data item mapped to them

https://www.amphinicy.com/blog/post/manipulating-svg-using-d3js-library 

https://www.amphinicy.com/blog/post/manipulating-svg-using-d3js-library


D3 Data Join: enter

- Since we don’t have any “p” inside our “div”, the join 

must happen at the “enter” stage:

Codepen

https://codepen.io/murilocamargos/pen/yLgGxmW?editors=1010


D3 Data Join: update

- What if we had one “p” inside our “div”?

Codepen

https://codepen.io/murilocamargos/pen/abpPPWe?editors=1010


D3 Data Join: exit

- What if we had more than three “p”s inside our “div”?

Codepen

https://codepen.io/murilocamargos/pen/NWdeeMM?editors=1010


Making a bar chart with D3



CSV

CSV: Comma Separated Value

- Allows data to be save in tabular 

format

- Each row is a record

- Each record has one or more fields 

separated by commas

E.g.:

https://raw.githubusercontent.com/mu

rilocamargos/iwp/main/pages/countrie

s/countries.csv 

https://raw.githubusercontent.com/murilocamargos/iwp/main/pages/countries/countries.csv
https://raw.githubusercontent.com/murilocamargos/iwp/main/pages/countries/countries.csv
https://raw.githubusercontent.com/murilocamargos/iwp/main/pages/countries/countries.csv


CSV

We want to load this CSV file in our JS code using D3.

- Use the d3.csv method.

- It returns a Promise (like fetch)!

- It takes care of data structure processing and returns a 

list of records with named fields.

Codepen

https://codepen.io/murilocamargos/pen/eYgoEZG?editors=0011


D3 Linear scales

- We can map our values in pixels using D3 scales.
- “Scales are functions that map from an input domain to an output range.” - 

Mike Bostock

- The linear scale is useful with quantitative attributes.

https://github.com/d3/d3-scale/blob/master/README.md

https://www.d3indepth.com/scales/ 

https://github.com/d3/d3-scale/blob/master/README.md
https://www.d3indepth.com/scales/


D3 Band scales

- What about the vertical positioning?

- Band scales are great when the domain is ordinal but 

the range is continuous and numeric.

https://github.com/d3/d3-scale/blob/master/README.md

https://www.d3indepth.com/scales/ 

https://github.com/d3/d3-scale/blob/master/README.md
https://www.d3indepth.com/scales/


D3 Axis

- We need a place to put the axis, i.e., we need space 

around our bars.

- The margin convention

https://bl.ocks.org/mbostock/3019563  

https://bl.ocks.org/mbostock/3019563


D3 Axis

- You have axisLeft, axisRight, axisBottom and axisTop

- The pattern is to create the axis and pass the scale

- Then, we create a new group inside the previous one to 

append the created axis to it:

https://github.com/d3/d3-axis 

https://github.com/d3/d3-axis


D3 Axis (customizing)

- Change the number format

- Using CSS

- Removing specific lines

- Add titles and axis labels

- Change tick size

Codepen

https://codepen.io/murilocamargos/pen/PoWMWYW?editors=0010


The general update pattern



D3 Data Join (another view)

- You create a data join when you call selectAll before data.

- You need to select all existing nodes

- Then pair them with your data array

http://vis.stanford.edu/files/2011-D3-InfoVis.pdf

http://vis.stanford.edu/files/2011-D3-InfoVis.pdf


An example: a bowl of fruits

- Say you have a bowl with 5 apples.



Bowl of fruits: enter

- Say you have a bowl with 5 apples.

Create a Data Join



Bowl of fruits: enter

- Say you have a bowl with 5 apples.

Specify region and make 

transformations

Codepen

https://codepen.io/murilocamargos/pen/ExWjEKw?editors=0010


Bowl of fruits: exit

- What if you eat an apple?

- We need to create the data join again and handle the exit 

section.

- We generally want to remove the node:

Codepen

https://codepen.io/murilocamargos/pen/bGqdvBN?editors=0010


Bowl of fruits: exit

- Having two chunks of code works, but a more general 

pattern is to combine them into one render function.



Bowl of fruits: exit

- Having two chunks of code works, but a more general 

pattern is to combine them into one render function.

Codepen

https://codepen.io/murilocamargos/pen/JjWdLEL?editors=0010


Bowl of fruits: exit

- We can also clean a little bit the render function



Bowl of fruits: exit

- We can also clean a little bit the render function

Codepen

https://codepen.io/murilocamargos/pen/vYxORxb?editors=0010


Bowl of fruits: exit

- We can also clean a little bit the render function

- And add a time dimension to our change

Codepen

https://codepen.io/murilocamargos/pen/vYxORxb?editors=0010


Bowl of fruits: update

- What if you replace an apple with a

lemon?



Bowl of fruits: update

- What if you replace an apple with a

lemon?

- Both the color and the size of lemons are different than 

apples. We can use ordinal scales to handle that:



Bowl of fruits: update

- What if you replace an apple with a

lemon?

- Both the color and the size of lemons are different than 

apples. We can use ordinal scales to handle that:

- But still, nothing different 

happens!!! Codepen

https://codepen.io/murilocamargos/pen/yLMNKog?editors=0010


Bowl of fruits: update

- We are only handling the enter and exit selections.

- To change our nodes according to data changes we need to 

implement the update selection.

- Enter and exit selections are explicit, update is the default.

Codepen

https://codepen.io/murilocamargos/pen/JjWdLOZ?editors=0010


Bowl of fruits: merge

- We can use merge to clear the duplicated code we have for 

enter and update selections:

Codepen

https://codepen.io/murilocamargos/pen/JjWdLOZ?editors=0010


Bowl of fruits: merge

- We can use merge to clear the duplicated code we have for 

enter and update selections:

- This is a complete update pattern that handles

enter, update and exit. Codepen

- At line 21 you have the 

enter selection.

- At line 22 you merge this 

selection with the update 

selection.

https://codepen.io/murilocamargos/pen/JjWdLOZ?editors=0010


Bowl of fruits

- To wrap it up, let’s remove the second apple, filtering it out:

Codepen

https://codepen.io/murilocamargos/pen/ZEeGxMa?editors=0010


Animated transitions



Bowl of fruits: transitions

- We can change the fruits’ radius in a smooth way:

Codepen

https://codepen.io/murilocamargos/pen/XWMbExE?editors=0010


Bowl of fruits: transitions

- We can change the fruits’ radius in a smooth way:

Codepen

- Notice how the lemon 

does not move as it 

should.

- D3 needs to know how 

to map data and DOM 

elements

- By default it uses 

the index.

https://codepen.io/murilocamargos/pen/XWMbExE?editors=0010


Bowl of fruits: object constancy

- We can change the default and use specific IDs for each 

object

Codepen

https://codepen.io/murilocamargos/pen/eYvNMbV?editors=0010


Bowl of fruits: object constancy

- We need to update the cx when data changes as well:

Codepen

You’ll need to repeat the logic but you can create a function.

https://codepen.io/murilocamargos/pen/poeJLGr?editors=0010


Nested elements



Bowl of fruits: adding names

- Let’s add the names of each fruit below the circle:

Codepen

We just copied the logic 

for the circles.

https://codepen.io/murilocamargos/pen/vYxOjBY?editors=0010


Bowl of fruits: adding groups

- We can create the groups with the g tag:

- Now we only have transform to move the groups

Codepen

https://codepen.io/murilocamargos/pen/MWpwGYQ?editors=0010


Bowl of fruits: nesting elements

- We can use the groups selection to add a circle to each 

group:

- For the enter selection, we need access to the groups enter 

selection

Codepen

https://codepen.io/murilocamargos/pen/ZEeGobo?editors=0010


Bowl of fruits: nesting elements

- Now we can append the circle for each group in the groups 

selection: 

- Notice we don’t need cx and cy anymore!

Codepen

https://codepen.io/murilocamargos/pen/ZEeGobo?editors=0010


Bowl of fruits: nesting elements

- We can do the same thing with the text nodes: 

- We still need the y offset but we can get rid of the x position.

Codepen

https://codepen.io/murilocamargos/pen/wvJajWJ?editors=0010


Single elements
A special case



Bowl of fruits: single element

- Suppose you want to render a single element: the fruit bowl

First update



Bowl of fruits: single element

- Suppose you want to render a single element: the fruit bowl

First update

Next update



Bowl of fruits: single element

- Suppose you want to render a single element: the fruit bowl

Codepen

First update

Next update

The result:

https://codepen.io/murilocamargos/pen/eYvJKzb?editors=0010


Bowl of fruits: single element

- You can use a single element in the general update pattern:

Codepen

The result:

https://codepen.io/murilocamargos/pen/gOmPKGR?editors=0010

