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what makes 
software work? 



When you go to design a house you talk to an architect first, not 
an engineer. Why is this? 

Because the criteria for what makes a good building fall outside 
the domain of engineering. 

Similarly, in computer programs, the selection of the various 
components must be driven by the conditions of use. 

How is this to be done? By software designers.

Mitchell Kapor, A Software Design Manifesto (1996) 

what are these components? 
what is software design?



what does 
success look like?



story #1: 
TBL’s Web 

(1989)



http://info.cern.ch/hypertext/WWW/TheProject.html

what was novel about the web?



the technology?

NeXT computer 
660MB hard disk 

Motorola 68030, 25MHz 
17” monitor with Display Postscript 

built in ethernet connectivity



hypertext?

Apple HyperCard 
(Bill Atkinson, 1987)

Memex 
(Vannevar Bush, 1945)

SGML 
(Charles Goldfarb, 1986)

File Transfer Protocol 
(Abhay Bhushan, 1971)

Hypertext Editing System 
(Nelson & van Dam, 1967)



a new way to get content

open 
connection 
to server S

set 
directory

get file F1 get file F2
close 

connection 
to server S

old scenario with annoying constraints

get S/F1 get S/F2

new scenario with constraints removed

“synchronized”
with hypertext 

scenario

names are 
stable by 

convention



http://info.cern.ch/hypertext/WWW/TheProject.html

this new scenario is embodied in the concept of the URL



story #2: 
iPod (2001)



what was novel about the iPod?

Apple iPod 
(2001)



a new industrial design?

Apple iPod 
(Jony Ive, 2001)

Braun Pocket Radio T3 
(Dieter Rams, 1958)



iPod 5GB drive 
(Toshiba, 2001)

a technology breakthrough?

FireWire serial bus 
(Apple, 1995)

Personal Jukebox 5GB drive 
(DEC, 1999)



the ipod scenario

download 
pirated track

rip your 
CD collection

upload 
track

play 
track

play 
song sync play 

song
buy 
song



supporting cast: iTunes

iTunes Media Player (2001); iTunes Music Store (2003)



explosion in sales came after iTunes took off
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how did Sony fail? 

all ingredients of success (1999) 
Network Walkman: a digital audio player 
Bitmusic: a store for downloading songs 

what went wrong? 
proprietary compression scheme (ATRAC)? 
store limited to release in Japan? 
DRM controls made trouble for users? 
no simple usage scenario?



RIP 2d gen iPod Shuffle



story #3 
WhatsApp 

(2009)



what was novel about WhatsApp?

WhatsApp (2009)



was it free texting?

first free-texting app 
TextFree/Pinger (2006)

WhatsApp (2009)



whatsapp’s big moment
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growing with groups
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what was happening in 2011

GroupMe Beluga Yobongo



the group scenario

add 
recipient send add 

recipient send

send join sendjoininvite



story #4 
Zoom (2013)



from Statistica: 2018-2024 estimated





what was novel about Zoom?

March 31, 2020

shares 
meeting id!



were video calls new?

Skype (2009)

QuickCam (1994) 
first commercial webcam

Picturephone (1964)

H.264 Video Codec (2003)



the meeting scenario

create 
meeting

send 
link

start 
meeting

join 
meeting talksignup 

to app

place 
call

add 
to call talk hangupsignup 

to app
signup 
to app



tracing zoom’s meeting concept

Google Hangouts 
in Google+ (2011) 

own product (2013) 
Duo replaces (2016)

Google Meet 
launched (2017) 

absorbs Duo (2022)

FaceTime 
Apple (2010)

Skype 
initially P2P (2003) 
Microsoft (2013)

Microsoft Teams 
launched (2017)

Zoom 
Eric Yuan (2013)

Join.me 
LogMeIn (2010)

meeting scenario

meeting scenario 
added to Teams  

June 2022?

meeting concept 
added to Skype  

April 2020



story #5 
Calendly (2013)



“the $4b Docusign of scheduling”



scheduling yourself



fixing the scenario: scheduling a slot

select 
slot

confirm 
slot

offer 
slot

request 
slots

record 
availability

confirm 
slot

select 
slot

record 
availability



tracing self scheduling

Acuity (2006) 
small business focus 

to Squarespace (2018)

Google Calendar 
“slots” (2011) 

“schedules” (2022?)
Calendly (2013) 

sole proprietor focus

self-scheduling scenario



where we 
are so far



lessons so far

a product is defined by a scenario 
a compelling story of how to use it 
a social protocol and a service API at once 
hints at why the user’s purpose is fulfilled 
an archetypal usage, not the only one 

innovations (almost) never enable new things 
they just make them easier to do 
an old scenario with pain points is replaced by new one

scenarios for 
design, not 

specification!



from scenarios 
to concepts



zoom isn’t just the meeting scenario

create 
meeting

send 
link

start 
meeting

join 
meeting talksignup 

to app

Zoom’s meeting scenario

read 
message

post 
message

join 
chat

join 
chat

Zoom’s chat scenario



software = concepts

Meeting VideoChannel Whiteboard

Transcription AuthenticatedUser Chat

Reaction WaitingRoom Screenshare

Zoom

familiar
basic

novel



how are concepts composed? by interleaving & synchronization

create 
meeting

send 
link

start 
meeting

join 
meeting talksignup 

to app

Zoom’s meeting scenario

view 
message

post 
message

join 
chat

join 
chat

Zoom’s chat scenario



the synchronization that makes URLs work

load 
page

click 
link

hypertext scenario

get S/F1 get S/F2

url scenario

load 
page

click 
link



essential concept compositions

Zoom MeetingLink VideoConference= +

Calendly SelfSchedule Notify = +

iPod Song Store = + Sync +



designing a concept

view 
message

post 
message

join 
chat

join 
chat

concept Chat

state 
msgs: set Msg 
content: Msg -> one String 
posted: Msg -> one Date 
joined: User -> one Date

actions 
join (u: User) 
post (u: User, s: String, out m: Msg) 
view (u: User, out msgs: set Msg) 
// returns all messages posted after 
// u’s joining date

purpose share short messages in group

principle after two users join, if one 
posts a message, the other can read it

actually a serious 
design flaw



how many “differentiator” concepts?

many new concepts 
a new paradigm

one new concept 
a better way to work

no new concepts 
combinational creativity

Gmail: email + search

Arc: tabs as  bookmarks

Zoom: meeting

WhatsApp: group

Photoshop: pixel array, 
layer, mask, channel, …

Quark: flow, kerning, 
bezier curves, …



how can you 
use these ideas?



design 
by concept



clap

yes faster away

hand

Zoom’s reactions

no slower

love



disappear after 10s

often left up mistakenly

clear feedback: 
all but these

mutually disjoint too!

mutually disjoint

counted

counted too

anomalous behaviors



Reaction

Presence

FeedbackPoll

familiar 
concept

familiar 
concept

splitting into coherent concepts



ReactionPresence FeedbackChat



Reaction

Reaction (Emoji)

Poll

Feedback

Presence

Mute



align products 
in suite



concepts at Palantir (2023)

challenges they were facing 
issues not attributable to modules or even products 
inconsistent UX across products for similar functions 
“conceptual entropy”: growing complexity 

what they did  
integrated concepts into company knowledge base 
leaders bootstrapped by writing initial concepts 
exploiting existing documents 
now 200 concepts recorded, 280 regular users 

concepts go beyond engineering 
concepts used in marketing; IP lawyers interested too 

concepts empower PMs 
new career path: PMs given ownership of concepts 

anticipated impacts 
cataloging key assets & avoiding rework 
aligning concepts across products, reuse 
aligning marketing/design/engineering

Wilczynski et al, arxiv.org/abs/2304.14975



modularize 
your code

with Abutalib Namazov



Session

Comment

FavoriteUpvote

Karma

Post



“combinational creativity”

post concept 
just a title and a URL 
home page list shows posts at most 4 days old 

comment concept 
can delete within 2 hours of writing 
no new comments after 2 weeks 

upvote concept 
can only downvote with enough karma 

ask and show 
have “Ask HN” and “Show HN” prefix in title 

…



our approach

concept 
spec

concept 
code

route 
spec

route 
code

front-end 
spec

front-end 
code

deployed 
app

concept 
API

GPT

prompt

code



structuring the code with concepts

Post 
actions

Post 
database

Karma 
actions

Karma 
database

Upvote 
actions

Upvote 
database

User 
actions

User 
database

routes 
(action syncs)

backend

no 
dependencies 

between 
concepts!



built-in 
concepts



user adds 
concepts



defining 
Karma



generated 
concept 

code



generated 
concept spec



generated 
route code



hacked news: home page



hacked news: thread



hacked news: user profile



hacked news: posts by date



the good, the bad & the ugly

spec of HackedNews is < 1,000 words, 100 lines 
this includes specs of all concepts 

runs the first time, only minor tweaks needed 
recursive comments coded from mention of “comment tree”

frontend is not yet built automatically, but we’re close 
sometimes code quality of routes isn’t great (but they work) 

sometimes generated code contains type errors but still works 
some routes are complicated to describe



takeaways



apps are characterized by their concepts, sometimes just one

Group

MeetingLink

Song

URL

SelfSchedule



innovations simplify scenarios

add 
recipient send add 

recipient send

“not nots”: 
it’s not OK to not have 

group functionality

send join sendjoininvite



modularity is key concepts 
are fully 

independent

final provocations

factor out familiar parts upvote 
untainted by  
karma rules

goodbye agile now it’s specs 
that matter, 

not code



much more in book & website

essenceofsoftware.com/subscribe

dark concepts: going rogue

why a missing concept could be Zoom’s downfall

how HCI got misled about conceptual models


