everything you wanted
to know about software
but were afraid to ask

Daniel Jackson - Leading Jewish Minds - May 12, 2022



part 1:
how did we
get here?




from word star (1978)...

WordStar C: \NOVEL\QUANTUM WS
<B><K>249 Insert P1 V1ie.00" (C13

~MS Body Copy - COURIER PC 12 - B | U <

QUANTUM NIGHT
By Hugo and Nebula Award-winner ROBERT J. SAWYER

"A really good book. Just the sort of science fiction
I'd like to be writing myself if I had the time."

--John Gribbin, author of In Search of Schrédinger's Cat

I beheld the monster.
One of them, anyway. There were six according to the indictments; nine,

1f you believed the Huffington Post, which argued that three other corrections
officers who should also have been charged had gotten off scot-free. But this
one, everyone agreed, had been the ringleader: Devin Becker was the man who
had incited the other guards -- and he was the only one who had actually
killed somebody.

"Thirty minutes,"” said a burly sergeant as Becker folded his lanky form
i IR C - RAREY-idel The irony wasn't lost on me: Becker himself was now in
the care of a prison guard. Quis custodiet 1psos custodes? Who indeed
watches the watchers?

Becker had high cheekbones, and the weight he'd lost since the notorious
video had been recorded made them even more prominent. That the skin pulled
taut across them was bone white only added to the ghastly appearance; put a
black hood over his head and he could have played chess for a man's soul.




... to apple pages (2005)

O O facebook dark design
b0 151% v E B8 0 B Q@ & & P B
View Zoom Add Page Insert Table Chart Text Shape Media Comment Collaborate Format Document
Text
Default* v
Facebook’s Dark Design: It’s Not Just the Algorithms Style Layout More
In the midst of our current debate about Facebook, have we ignored a core issue? Public scrutiny has
focused almost entirely on the company and its practices. Congressional testimony of a whistle-blower Font
earlier this fall—and the Wall Street Journal’s continuing expose—have revealed the extent to which Warnock Pro
its employees knew, through their own research, about the damage that their product causes. And yet
the product itself has been strangely absent from much of the discussion. Bold 12pt o
I U S v

There has been talk of algorithms, notably how Facebook determines which posts users see, and how
rankings favor sensational content, feeding extremism and aiding the spread of disinformation. And Character Styles  None o
user interface experts have long noted the myriad small and subtle ways in which sites like Facebook
entice the user into more frequent and impetuous interactions.

Text Color £ - p)

These things matter, and their pernicious effects are well known, if not always acknowledged. But the

essence of a software product (such as the Facebook app) is not found in the buttons and colors that = = = —
appear on the screen, nor in the algorithms that prioritize one data item over another. Instead, it lies _
in the concepts of an app—the behavioral building blocks we interact with—that shape how we use R
and understand it, and that determine the impacts of our actions.
Spacing
The concepts of “newsfeed,” “likes,” “friends,” “tagging” and so on—these are the core of Facebook, and
Lines 1S

scrutinizing them reveals the ways in which Facebook’s design often serves the interests not of users

but of Facebook itself. These concepts, in other words, are the drivers behind Facebook’s wider Before Paragraph opt 2

societal impacts, and the damage they cause is not accidental but is by design. —
After Paragraph Opt o

The purpose of the newsfeed is, according to Facebook, “connecting people to the stories that matter

most to them.” If that were true, you should be able to filter and sort posts as you would items in an Bullets & Lists  None o

online store. And yet Facebook’s newsfeed not only lacks the most elementary controls but is not even

stable: a refresh of your browser window will show you a new selection of posts, changing not only No Bullets

their order but even dropping top posts that you might have wanted to read. Indent: 0in 2 0in 2

We're so familiar with this concept that we fail to notice how strange it is. The newsfeed concept has et e

conditioned us to accept what appears to be a near-random selection of posts, opening the void into E—— A=

which Facebook can insert the algorithn 991 words © /n choices.



tech-driven design:
from code-breakers to
memory extenders




the first digital computers: code-breaking, weather & missile trajectories

TR T

Univac 1101 console (1950)

Univac 1103 (1950)



computers for payroll, inventory and tea!
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LEO 1: Lyons Electronic Office (1951)



vannevar bush: a new role for computing

The Atlantic, July 1945

"y ¥ < -

A SCIENTIST OF THE FUTURE RECORDS EXPERIMENTS WITH A TINY CAMERA FITTED WITH UNIVERSAL-FOCUS LENS. THE SMALL SQUARE IN THE EYEGLASS AT THE LEFT SIGHTS THE OBJECT

AS WE MAY THINK

A TOP U.S. SCIENTIST FORESEES A POSSIBLE FUTURE WORLD
IN WHICH MAN-MADE MACHINES WILL START TO THINK




the “memex” memory extender
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MEMEX in the form of a desk would instantly bring files and material on any subject
to the operator’s fingertips. Slanting translucent vicwing screens magnify supermicro-
film filed by code numbers. At left is 2 mechanism which automarically photographs
longhand notes, pictures and letters, then files them in the desk for future reference,



doug engelbart and the augmentation research center at SRI
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“the mother of all demos” (1968)



doug engelbart’s mouse (1968)




xerox alto (1973)

i Svstem Browser

4 Collections-Sequerd

Graphics-Display Q
Graphics-Media
Graphics-Paths

collect: aBlock

| newCollection |

tnewCollection

User Interrupt

Collections=Text |Interval accessing ‘collect:
Collections-Arraye] LinkedList copying do:
Collections-Streamy MappedCollection |adding do:andBetweenDof i
Collections-Suppor} OrderedCollection | removing promoteFirstSuchT

instance

newCollection « self species new.

self do: [leach | newCollection add: (aBlock value: each)].

Graphics=Primitiveq SortedCollection [enumerating | reverse

private reversalo.
select:{Form Editor |

Paragraph>>characterBlockAtPoint:

Paragraph>> mouseSelect:to:

CodeController{ParagraphEditor)>>processRedButton
CodeController(ParagraphEditor)>>processMouseButtons

| CodeController{ParagraphEditor)>>controlActivity
CodeController{Controller)>>controlLoop

controlActivity

self scrollBarContainsCursor

i1fTrue:

ifFalse:

[self processKeybo

[J<Robson>SF>*,

self processMousef

= marker
S savedAr

i startBlo

|| blueButtd 31@537 corner:

[Filene]<Robson>SF>ScreenForm.st

[Filene]<Robson>SF>ScreenFormChanges,st
[Filene]<Robson>SF>WordGraphics.form

paragrap

Rectangle fromUser origin

ge'Width,




xerox star (1981)
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apple macintosh (1984)




human-driven design:
from doors to
usability heuristics




the herman illusion: perception & brain function



perceptual fusion

stimuli within 100ms are fused:
less than this feels instantaneous

Microsoft Windows w

Please wait while the features are configured

1his mught take several minutes.,

P — |

THE EIIEOGRAPH. progress bar

an early flip book



windows vs. mac: which is better?

r

@ TextEdit File Edit Format Window Help

j Untitled - Notepad Q
| File Edit Format View Help - '

SESNS) Untitled

' | Spacing |+

“On Windows the menu bar is right there, no need to move your eye to another part of the screen.”



e
Psychology
of
Human-Computer

Interaction

STUART K. CARD
THOMAS P. MORAN
ALLEN NEWELL

psychology of HCI and fitts's law (1986)

reaction time

— W —>

pr——o——[ o

time to move to target is
a+b.log(D/W + 1)

/N

“index of difficulty”



applying fitts's law

¢ TextEdit File Edit Format

006

Untitled
Styles =) (E@ =|=| =) | Spacing
4

|

the Mac menu is a bit further away,
but it effectively has infinite size,
so it's much quicker to locate



henry dreyfuss, designing for people (1955)

limitof ri.eye

LUy L 1 S

18.6

o ———— &

g | 8 O
|

=6l ="

-..25[-.-‘
‘ .

£9 2" ! |
I | 3 i =t
. | J v
- | | <
oaQ | Sp —_—

A 3
| 46-. 5 A Ve AN T — ; easy head
< : |2 () st 4 movements
. "
€
i £a7 o 239 visvol limit 71¢ ?
o I - Is f
32.0° 336 f(less 1510]2" §6\ v
t S09 Y if reloxed) t ' -
'E"E e 40° o
limit of col
g:g ! ulCr?mfr?ool[on
o T
28
F * 17 2 1 A
'.‘. E. f\ l?
LI o
T - ! 8 ”
| = I o
- 54 o
o 22); H
2 e "y}
® | ';_ 2 orm rest o
54 min | @
——— | o o
— g 1
* Q2 ‘ JQ.:
7 H
| HUMAN MEASUREMENTS \ 16" 0 (13 min.)-=
o Of The Averoge Adult Met < 18.9.-292 AL
£)¢ Incl. 97.5 & 2.5 Percesit RS v of-
O Av. Weight — 1531 L& T3 - l?.?ov.uotht. -~
| Left Hondcd__—-ggz N oymis 3
Color Bling e . -
l 14 Hord Of Hoorlno—-‘:‘ ®
%T A= Weor Glosses —*3 -
_____ . s - —‘ 'R
5 236 wet—————
| 5.9 41 {* 3+ :
shoewla gy o R 24




user-centered design

The DESIGN
of EVERY DAY
THINGS

DON
NORMAN

1988



james gibson’s affordances, repurposed by don norman (1988)

“affords pushing” “affords pulling”




norman doors”

i

push or pull?

multiple user manuals

1
:‘Md! '

l:‘

door with user manual



mapping

PODOD

Back Fromt Back Front
Right  Left Left Right

from: The Design of Everyday Things, Donald Norman



did the book designer read the book?

5.3 Arbitrary Arrangement of Stove Controls (top of opposite page). Couple
the usual reclangular arrangement of bumers with this arbitrary row of controls,
and there Is trouble: which control goes with which burner? You don't know unless
the controls are labeled. The memory load for this arrangement is high: there are
twenty-four possible arrangements. and you have t0 remember which of the

twenty-four this one is. Fortunately, the controls are seldom arranged quite this
arbitrarily

54 Paired Stove Controls (bottom of opposite page). This is the type of partial
apping of controls to burmers in common use today. The two controls on the left
work the left barners, and the two controls on the right work the right burners
Now there are enly four possible arrangements (two for esch side) Even so,
confusion is possible (and, | can assure you, it occurs often)

3.5 Full Natural Mapping of Controls and Burners (bedow). Two of the Possi-
e Ways There is no ambiguity, no need for leaming or remembering, no need
for labele. Why can’t all stoves be like these!

E | F'On' Back Front
Right Left  Left Rght
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visibility of
system status
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recognition
not recall

NN/g

match between
system & world

flexibility
& efficiency

jakob nielsen’s heuristics of user interface design (1994)
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user control
& freedom

consistency error
& standards prevention

N
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aesthetic & helpful error help &
minimalist messages documentation



“design systems”

.‘ Developer News Discover Design Develop Distribute Support Account Q

Human Interface GUidelineS Overview Resources Videos What's New

0s Feedback

App Architecture

~ User Interaction Feedback helps people know what an app is doing, discover what they can do next, and

understand the results of actions.
3D Touch

Accounts

Apple Pencil and Scribble

Audio
eoe [+ < 0O B material.io ¢ © M + 88
Data Entry
Drag and Drop G @ New York Young — amy touchette E Introduction - An Introduction to Elm E Hybrid Future - Google Docs O Understanding navigation - Material De... @ Material Design 3
Feedback
il di The latest version of Material Design is now available for Android i .
lle Handling Start exploring Material 3 -
Learn about Material 3's new features and support for modern design & developer workflows
Game Controllers
Gestures
Haptics TR . MATERIAL DESIGN Design Components Develop Resources
Keyboards
ayou
Near Field

Communication Understanding layout

CONTENTS
Pointers (iPadOs) Unobtrusively integrate status and other types of feedback into your interface.

Spatial Interactions Ideally, users can get important information without taking action or being interrupted. Mail,
Undo and Redo for example, subtly displays status information in the toolbar while navigating through Responsive layout grid

[ ] [ ] [ ]
mailboxes of messages. This information doesn’t compete with the primary content U n d e rS't a n d I n n av I at I O n
System Capabilities onscreen, but can be checked at any time with a quick glance. Spacing methods

Visual Design

Pixel density S
Types of navigation

Lateral navigation
Forward navigation

Component behavior Reverse navigation

Navigation enables users to move through an app.

Applying density

Apple’s human interface guidelines

Understanding navigation

Navigation transitions

Search

Color

Typography

The type system

Understanding typography

I anAiiane eninnnrt

Google’s Material Design



part 2:
the essence of software
5 sample concepts




apple iPod (2001-2022): what made it great?

~ Playlists W
' Favorites

>
' Party Mix >
' Road Trip >
' Top 5 Break-Up Songs >
' Workout Tunes >




was it the first MP3 music player?

DIGITAL

Rio PMP300 (1998) Sony MS Walkman (1999) Apple iPod (2001)



was it the physical design?

Dieter Rams, 1958
pocket transistor radio T3
Jony lve, 2001

Apple iPod



was it the technology?

Connect iPod.

Start up your Macintosh and connect
iPod using the included FireWire cable.
iPod’s battery begins to charge. If you
don't already have the latest version of
iTunes, install it using the iPod CD.

Toshiba’'s 5GB disk (2000)
1.8 inch wide x 5mm thick

apple, IBM and sony’s firewire (1995)
1,000 songs in < 10 minutes



the song library concept

-

o My Doorbell

The White Stripes

Cet Behind Me Satan

iTunes -
W r Doorbell \ H : =
\ :4/ J @ :’/ 'O 3 Elaph::d Time: 0:00 | @ :
< ) Search Browse
Source Arti Album
' Library Shootyz Groove 'Y Cet Behind Me Satan A=
'A Radio Tuner The B-52's . Grammy Awards 6—
'_]: Tunes Sampler The Living End Hand Springs
RN @) Lafayette Blues -
Thisway y Live at 4th Street Fair ¢
s =
Song Time ~Artist & | Album Cenre
™ Blue Orchid 2:37 The White Stripes Cet Behind Me Satan  Alternative =
™ The Nurse 3:47 The White Stripes Get Behind Me Satan  Alternative =~

Alternative

™ Forever For Her (Is Over For Me) 3:15 The White Stripes Cet Behind Me Satan  Alternative
# Little Ghost 2:18 The White Stripes Get Behind Me Satan  Alternative =
™ The Denial Twist 2:35 The White Stripes Get Behind Me Satan  Alternative
& White Moon 4:01 The White Stripes Get Behind Me Satan  Alternative =
™ Instinct Blues 4:16 The White Stripes Get Behind Me Satan  Alternative
™ Passive Manipulation 0:35 The White Stripes Get Behind Me Satan Alternative =
™ Take, Take, Take 4:22 The White Stripes Cet Behind Me Satan  Alternative =
™ As Ugly As | Seem 4:09 The White Stripes Get Behind Me Satan  Alternative
™ Red Rain 3:52 The White Stripes Get Behind Me Satan  Alternative —
# I'm Lonely (But | Ain't That Lon... 4:19 The White Stripes Cet Behind Me Satan  Alternative

13 songs, 44:07 total time, 104.3 MB

(#)(s] ]

buy

sync

play




some other
product-defining
concepts




the url concept

DANIEL JACKSON PHOTOGRAPHY

American Spaces - 2008-2021

Ith4 AV

Lakeville, Connecticut

TP

ttps://dnj.photo/projects/spaces/#image/5 C




< lim22

Photography
Research
Reviewing
Students
Talks
Teaching
Templates
Transient

Travel

the folder concept

00 — —

00 — BN e — @ N
& €0s22 > "7 boston acm ieee >
— \ —_—
. eross 20 > ~ future of data 22 >
... €vCua g ~_ icelandic innovation 22 >
. fragments > B lim22 >
. fse0O0 > “ misc material >
1 fse01 > =7 nfm22 >
h . .
. fse04 > “ relational ai >
~ fse16 > =3 sb22 >
. fse98 > ~ seering class 22 >

invented as part of Multics operating system (1964)

Q

lim abstract

B |jm eos talk



the spreadsheet formula concept

BS <U> +B3-B4
Command: BCDEFGIMPRSTUU-

1279 1280 1281

04321 22753 bo'/728
43457/ 47802 22583

18864 119251 13146

Dan Bricklin’s VisiCalc (1979)



the chatroom concept

10:35 all T @m)

Family cooking & food
<7 @ Fmiveockingsiood o
mozzarella or something else in

the centre. It's not so easy. Tell her B# #mIRC (EFNet, Jiminy) [79] [+ntl 85]: mIRC 6.3@mir... (= |[B][X]

not to give up. They are delicious =
even if they collapse. 507 AM » @chris A

But she looks like a good roller! . Gﬂdl.nan
o A @herble
@Hrung
@Jolo
BKaren
@Modoc
@sat
+0sc

. _ +rickcp
* Now talking 1in #mIRC +Sais

* Topic is 'mIRC 6.3@mirc.stealth.net: +tomalak
Uiew -> Treebar to_remoue the treebar [4nBP1s]
| Colbert For President’ [NoiZ]
* Set by Bekartbekar@mirc.bekar.id.au .
on Fri Oct 19 18:08:59

- okl

_Rena
¥ Roscoe ¥

Hello to all you good people?! :-)

White asparagus with morel
mushrooms and mushroom
sauce and the most surprising

thing raw leck which was © internet relay chat (1988)

delicious! 1:13 PM

WhatsApp (2022)



part 3:
confusing concepts




twitter confuses

a first lady



Q - Andy Ostroy & | v ‘;
@AndyOstroy
Seems the only #Wall @realDonaldTrump's built is the one

between him and @FLOTUS #Melania #trump MELANIA TRUMP liked your

Tweet

Seems the only #Wall
@realDonaldTrump's built Is the one
between him and @FLOTUS
#Melania #trump pic.twitter.com/
XINd2jiLUF

'’
" -~

QO 8,221 8:15 PM - May 2, 2017 ®

Q) 4,022 people are talking about this D



Nov 2, 2015: Twitter changes Favorite (Star) to Like (Heart)

We are changing our star icon for favorites to a heart
and we'll be calling them likes... We know that at times
the star could be confusing, especially to newcomers.
You might like a lot of things, but not everything can be
your favorite. Twitter press release



concept Upvote
purpose rank items by popularity

?

®

concept Bookmark

what concept is this? | .
purpose save items to revisit

21 8:15 PM - May 2, 2017 ()

missing
Q 4,022 people are talking about this >

concept!



twitter adds a new concept (2018)

The Boston Globe £ @BostonGlobe - 21h Vv The Boston Globe € @BostonGlobe - 21h v
Andrew Yang would fine gunmakers for deaths caused by their products.

@ Andrew Yang would fine gunmakers for deaths caused by their products.

Send via Direct Message

Ej Add Tweet to Bookmarks

-

&’ Copy link to Tweet

Yang would fine gunmakers for deaths caused by their products - Th... Yang would fine gunmakers for deaths c:
You probably know Andrew Yang wants to give every American $1,000 You probably know Andrew Yang wants t .
a month. Something you might not know: He wants to fine gun ... a month. Something you might not know. T, Share Tweet via ...
&’ bostonglobe.com &’ bostonglobe.com _
QO 29 T 9 q QO 29 9 Q 94 T

concept Upvote concept Bookmark
purpose rank items by popularity purpose save items to revisit




concepts
that confuse
(unintentionally)




®

Dropbox: Edit
Someone accidentally deleted thousands of files in my
company Dropbox: how can | quickly undelete them? =i

Add Question Details

Comment - Share - Report - Options




A

L VY

Ava is a party planner

£

[V

Bella is having a party

Q Search Q. @

& Dropbox =

Home Overview Show | .- Home

Files Name + Members v = Files

All files Bella Plan 2 members All files
Shared Shared

e does the name change for Ava too? il

Deleted files

Deleted files

answer: it depends

if Ava just shares Bella Plan with Bella
and Bella renamed the folder, Ava sees no change

if Ava shared a folder containing Bella Plan
then Ava does see the change

Q Search
Dropbox

Overview

Name ¢

My Party Plan

Members

Show | e«

2 members

Star
Rewind
Rename
Move
Copy
Delete
Events

Pin to Dropbox



Bella deletes
Bella Plan from

shared folder
Bella Party

Bella deletes
shared folder
Bella Party

Delete folder?

Are you sure you want to delete Bella Plan from the shared folder ‘Bella
Party'?

Remove shared folder? X

Are you sure you want to remove the shared folder Bella Party from your
Dropbox? This folder will stay shared with any existing members. You can re-

add it later.

Cancel Remove



' &

‘ Kenliy Zhang

80.0%

60.0%

40.0%

20.0%

0.0%

survey of dropbox users (MIT CS undergrads)

correctly predicting behavior

good knowledge average knowledge poor knowledge

I delete shared folder results in leaving
. delete shared subfolder removes it



Ava Dropbox Bella Dropbox Ava Dropbox Bella Dropbox

[Bella Party O j [Bella Party O j

Bella Party

' Bella Plan O

Bella Plan

how many users believe the folder concept works how folders actually work (in Dropbox, Unix, Multics)



concepts

that obfuscate
(intentionally)




a dark Ul pattern: sneak into basket

ZSL London Zo0 Guide
Book

Your Basket

Recipient
SUPPORT WILDLIFE WITH A 10% DONATION Yourself

Chosen Date

Did you know ZSL is a wildlife conservation charity? Saturday 11th March 2017

AS a nonprofit organisation, we Kincly ask you include a 10% donation in the price of your

Tickets
2 x Adult (£24.30) (®) Edit #

ticket 1o help us continue our vital conservation work around the world

Including this small amount and selecting the Giit Aid option at the checkout means we can
ireat your whole ticket purchase as a donation and claim an extra 25p for every £1 spent -

dl NO extra Cost 10 you or us Discount code

ADD TO BASKFT ADD TO BASKET
without donation with donation

1o pay today:

{you are not a UK tax payer your donation will still help ZSL work for wildlife



thumbs up, but 3 distinct concepts

concept Upvote

purpose rank items by popularity

This is homework and I'm having a
are the definitions of the objects:

sig Library {
patrons : set Person,
on_shelves : set Book,

concept Reaction

purpose send reactions to author

Today v

Daniel | think we should organize a
software concepts forum.

concept Recommendation

purpose use prior likes to recommend




what is a facebook like?

05 Like (J Comment

3 concepts in one!
Reaction (send emoticon to poster)
Upvote (show this post more)
Recommendation (show me more like this)



3

upvote

promotes
popular
content

damages
self esteem
of teens

five dark concepts of surveillance capitalism

profile

infers
personal
tastes

big pharma
advertises to

sick people

notification

tells you
when new
content

endless
engagement
& interruption

Facebook tag

names
people

In posts

expands
visibility
unexpectedly

£

web beacon

tracks
VISItS to
websites

Facebook
tracks non
members too



closing thoughts



summary: three kinds of invention shape our software

technology

user interfaces

conce ptS

how we understand
our software and
whether it's fit for



essenceofsoftware.com

sigh up for newsletter
essenceofsoftware.com

join the discussion
forum.softwareconcepts.io


http://essenceofsoftware.com

