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Notes & URLs for this presentation can be found… 

» underneath the link to this slide show on 
granneman.com 

» at granneman.com/downloads/web-dev/Design-
Theory-The-Vitruvian-Triad.txt

https://granneman.com/downloads/web-dev/Design-Theory-The-Vitruvian-Triad.txt
https://granneman.com/downloads/web-dev/Design-Theory-The-Vitruvian-Triad.txt


How do you judge the quality of a website?





Vitruvius (c. 80 BCE–c. 15 
BCE) 

De Architectura (The Ten 
Books of Architecture)



Presented to Augustus 

Survived thanks to 
Charlemagne’s 
scriptorium, c. 900s 

Rediscovered in 1414 & 
printed in 1486



Firmitas, Utilitas, & Venustas 

Firmness, Commodity, & Delight (Henry Wotton, 1624) 

Strength, Utility, & Aesthetic Effect 

Sturdy, Useful, & Beautiful



“We require from 
buildings two 
kinds of goodness: 
first, the doing 
their practical duty 
well: then that they 
be graceful and 
pleasing in doing 
it.” —John Ruskin



Architecture? 

Yes — website design is 
industrial design





Firmness



Stability: Is the site responding & available? 

Security: Can approved people & programs access the 
site? 

Compatibility: Does the site work across multiple 
systems & devices? 

Accessibility: Can everyone & everything access the 
site’s content who needs to?



Stability



Uptime % Nines Allowable Downtime Per Month

99.9999 6 0.043 minutes

99.999 5 0.43 minutes

99.99 4 4.3 minutes

99.9 3 43 minutes

99 2 7.2 hours



Hardware 

» Network 
» Storage 
» Power 
» Server



Software 

» Operating system 
» Web server 
» Middleware 
» Database 
» Scripts 
» Display Code (HTML & CSS)

















Security



The CIA Triangle



The C.I.A. triangle 

» Confidentiality 
» Integrity 
» Availability



The C.I.A. triangle expanded 

» Confidentiality 
» Integrity 
» Availability 

» Privacy 
» Identification 
» Authentication 
» Authorization 
» Accountability

Access Control



Confidentiality 

Only those with sufficient privileges may access 
specified information



Integrity 

Ensures information is… 
» Whole 
» Complete 
» Uncorrupted 

Corruption can occur during… 
» Compilation 
» Storage 
» Transmission



Availability 

Information accessible to authorized users without 
interference or obstruction & in the required format 

“Users” can be either people or computers



Privacy 

Information is used only for purposes known to the 
data’s owner



Identification 

Ability to recognize individual users 

Essential to establishing levels of access & authorization



Authentication 

User proves their claimed identity





Authorization 

After identity is authenticated, assures that the user has 
been authorized by the proper authority to access, 
update, or delete information



Accountability 

Assurance that every action can be attributed back to a 
named person or an automated process, often through 
logging



Compatibility



Standards



“The Nonstandard Clock”, 
by Don Norman 

“This clock is just as logical 
as the standard one, 
except the hands move in 
the opposite direction and 
‘12’ is not in its usual 
place” 

What time is it?









Code to standards, not browsers 

Design for mobile first 

Use Responsive Web Design





Rendering Engine (AKA Layout Engine or Web 
Browser Engine) 

Combines HTML, CSS, JavaScript, & multimedia into 
formatted webpages in the viewport of a web browser 
(or other programs, like email)



Rendering 
Engine

Name Browser

Trident

Gecko

WebKit

Presto

Pre-April 2013



Rendering 
Engine

Name Browser

Trident

Gecko

WebKit

<blink> Blink

April 2013–August 2015



Rendering 
Engine

Name Browser

Trident

EdgeHTML

Gecko

WebKit

<blink> Blink

August 2015–January 2020



Rendering 
Engine

Name Browser

Trident

EdgeHTML

Gecko

WebKit

<blink> Blink

After January 2020



On August 17, 2020, Microsoft published a blog post, 
“Microsoft 365 apps say farewell to Internet Explorer 
11 and Windows 10 sunsets Microsoft Edge Legacy” 

» November 30, 2020: Microsoft Teams web app no 
longer supports IE 11 

» March 9, 2021: Edge Legacy no longer receives 
security updates 

» August 17, 2021: Microsoft 365 apps & services no 
longer supports IE 11









Validation



Validate your code & your site!









Testing



Touch & non-touch 

Different screen sizes















Accessibility



Light gray?



All people are disabled at some point 

You have groceries in your hand & you’re trying to open 
a door 

You are outside & the sun is too bright to read a screen 

Fonts are too small to read on a website 

You can’t clearly understand what someone is saying in 
a movie



On the Web, accessibility is for all people and for 
programs



Separation of Concerns 

Divide computer program into separate concerns, each 
focusing on a specific resource 

Meaning: HTML 

Presentation: CSS 

Behavior: JavaScript



Structure vs. Presentation 

Use style sheets to control layout & presentation 

Use header elements to convey document structure 

Mark up lists & list items properly 

Use markup rather than images to convey information 

Avoid frames



Text Equivalents 

Images 

Image map regions 

Animations & movies 

Audio



Provide alternative page when primary page cannot be 
made accessible



Navigation 

» Consistency 
» Set tab order 
» Avoid frames



Comprehension 

Use clear & simple language 

Place distinguishing information at the beginning of 
headings, paragraphs, & lists 

Supplement text with graphic or auditory materials



Content negotiation 

» Language selection 
» Alternative devices



Commodity



Usefulness: Is my website useful? 

Usability: Does my website do what it is designed to 
do, & do it well? 

Maintainability: How easy is it to use and maintain?



Usefulness



Information & features must be valuable to users 

Users must be able to perform the tasks that they came 
to the website to perform







Tasks people commonly perform on websites 

» Get information 
» Take action 
» Collaborate 
» Entertainment



The Web is an active medium



Know your visitor’s goals & tasks













Usability







Usability is a quality attribute that assesses how easy 
user interfaces are to use



“If something is usable — whether it’s a Web site, a 
remote control, or a revolving door — it means that [a] 
person of average (or even below average) ability and 
experience can figure out how to use the thing to 
accomplish something without it being more trouble 
than it’s worth.”



“If something is usable 
— whether it’s a Web 
site, a remote control, 
or a revolving door — it 
means that [a] person 
of average (or even 
below average) ability 
and experience can 
figure out how to use 
the thing to accomplish 
something without it 
being more trouble 
than it’s worth.” —Steve 
Krug



Learnability 

Efficiency 

Memorability 

Errors 

Satisfaction



Learnability 

How easy is it for users to accomplish basic tasks the 
first time they encounter the design?















A–Z is a problem?



A–Z is a problem?



When it comes to learnability, novelty is your enemy





Jakob Nielsen’s Law of the Web User Experience 

“Users spend most of their time on other websites.”







☰ ☰
MENU

MENU



M☰NU



Efficiency 

Once users have learned the design, how quickly can 
they perform tasks?









Avoid needless animation, no matter how short 

The question is, what’s needless?



Memorability 

When users return to the design after a period of not 
using it, how easily can they reestablish proficiency?











Errors 

How many errors do users make? 

How severe are these errors? 

How easily do they recover?





Warn users before, not after















Make computers do the grunt work, not humans













Words & labels should be clear





















Poor layouts increase errors











Warn users 

Allow users to recover from errors



😐









The button of death



Satisfaction 

How pleasant is it to use the design?





So far, so good



😕





Thanks, Facebook



Thanks, Facebook



Animations, especially looping animations, are bad











A design that promotes usability is simple, clear, & 
predictable



Familiar 

Obvious 

Consistent 

Grouped 

Labeled



User Testing 

» Representative users 
» Representative tasks 
» Observe behavior



Maintainability





Effort 

Cost 

Timeliness 

Scalability



Delight



Aesthetics: Does my website look good? 

Enjoyment: Do people enjoy using it?



Aesthetics



1st Impressions Matter

























Validate Your Organization











Everyone’s a Critic



Everyone evaluates your site based on aesthetics







Clean vs. Busy















2014



2018



2013



2014



2018



2008



2013



2014 



2018 



2018 













Enjoyment



Click

























Thank you! 

scott@granneman.com 
www.granneman.com 
ChainsawOnATireSwing.com 
@scottgranneman 

jans@websanity.com 
websanity.com



Design Theory
The Vitruvian Triad

© 2001 R. Scott Granneman 
Last updated 2022-01-18 

You are free to use this work, with certain restrictions: CC BY-SA 4.0 
For full licensing information, please see the last slide/page.

R. Scott Granneman r Jans Carton

1.7



Changelog 

2022-01-18 1.7: Added Don Norman’s Nonstandard Clock to 
Standards; added Steve Krug’s definition of “usable” to 
Usability 

2022-01-16 1.6: Updated theme to Granneman 1.7; minor 
changes 

2021-01-18 1.5: Added Ruskin quote 

2019-06-12 1.4: Updated theme to Granneman 1.4; fixed 
formatting errors; minor fixes



Changelog 

2015-05-26 1.3: Fixed a few items 

2015-01-16 1.2: Added cars with oval tires, video, 
Nielsen quote, & ☰ to Learnability; changed “Device 

Testing” to “Testing” & added screenshot of 
BrowserStack 

2014-08-09 1.1: Moved content to new format
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