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correct = useful ?

ka Primary

= Social ¥ Promotions

| me, Alyssa (12)

hacking ~meetups javascript - Hello again Be 11:48 am

label:hacking

v“

L]~ C

| me, Alyssa (12)

1-10of1 < > B ~

meetups  javascript - Hello again Ben

label:meetups

vn

L1~ C

| me, Alyssa (12)

1-1of1 < > B -

Inbox hacking javascript - Hello again Ben.

label:hacking label:meetups v n

L]~ C

More ¥

Q, No messages matched your search. Try using search options such as sender, date, size and more.
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" | 1 Andy from Google Ben, welcome to your new Googl| 9:01 am
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L]~ C More ~ 1-20f2 < > & ~ 0 B

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

" 1 me, Alyssa (13) hacking ~meetups todo javascript - Hello ag 11:48 am
" | 1 Andy from Google Ben, welcome to your new Googl| 9:01 am

label:todo v Q

L]~ & More ¥

There are no conversations with this label.
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1 me, Alyssa Trash hacking meetups todo javascript - 10:11 am
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[]~ C More ~ 1-20f2 < > Em v 0 v

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

" 1 me, Alyssa (13) hacking ~meetups todo javascript - Hello ag 11:48 am
" | 1 Andy from Google Ben, welcome to your new Googl|

label:todo - “

|:| M More ¥

There are no conversations with this label.

label:todo label:trash v “

]~ C 1-10of1 < > BE -

Trash hacking meetups todo javascript -

label:todo OR label:meetup v “

L]~ C More Em ~

Q_ Some messages in Trash or Spam match your search. View messages.




correctness & pleasantness

correct = USEfUI ? are not independent

L1~ C More - 120f2 < > Em ~ 0 -

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

" 1 me, Alyssa (13) hacking ~meetups todo javascript - Hello ag 11:48 am

" | 1 Andy from Google Ben, welcome to your new Googl| 9:01 am

label:todo - “

] More ~

There are no conversations with this label.

label:todo label:trash - “

[~ C 1-10f1 < > E -

| 1 me, Alyssa Trash hacking meetups todo javascript - 10:11 am

label:todo OR label:meetup v “ o e

L]~ [ More ~ i @ 0

Q_ Some messages in Trash or Spam match your search. View messages.
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(< | > @ | & mail.google.com

GOOQIG in:sent

Gmail ~ L]~ C More v 1-10of1 < > Em - @ 0

|~ To: Alyssa P. Hacker (2) Inbox hacking javascript - Yes, it does. On " 9:40 pm

Inbox 0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 26 minutes ago
Manage Details
Starred

Sent Mail

e0e < | > M & mail.google.com

GOOQIG in:sent

Gmail ~ “ O [ ] Move to Inbox -

javascript Inbox x hacking x =

Inbox
Starred

Sent Mail |
Drafts I Ben Bitdiddle <benito.bitdiddle@gmail.com> 9:40 PM (7 minutes ago) &

Trash to Alyssa |~/

Alyssa P. Hacker Reminds you of the old days, eh? 9:14 PM (33 minutes ago)

~ Categories Yes, it does.
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correct = secure ?

From: "TIG" <help@MIT.EDU>

Date: October 13, 2008 11:04:08 AM EDT
To: "'Daniel Jackson" <dnj@csail.mit.edu>
Subject: your password

We recently ran a password checker to evaluate passwords of
all CSAIL users, and your password was readily broken. Please
choose a new password ASAP...
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To: "'Daniel Jackson" <dnj@csail.mit.edu>
Subject: your password
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all CSAIL users, and your password was readily broken. Please
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correct = secure ?

From: "TIG" <help@MIT.EDU>

Date: October 13, 2008 11:04:08 AM EDT
To: "'Daniel Jackson" <dnj@csail.mit.edu>
Subject: your password

We recently ran a password checker to evaluate passwords of
all CSAIL users, and your password was readily broken. Please
choose a new password ASAP...

my password:

sergeantpepper1967

8 char limit: passwd utility silently truncated rest

Aydal [2009]
Analyzed Tokeneer for security
Found 9 anomalous scenarios

eg, new configuration file silently
ignored if one exists on disk
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a research program

explore software design
what makes a good spec

o I

a design theory design case studies design patterns code platform
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core concepts: a universal design strategy
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core concepts for software

iz iPod ()

Playlists >

Artists >

Settings >

About >

~ ) e @ -

core concepts: core concepts: core concepts:
A ‘ buffer paragraph, styles  paragraph, styles,
k linkedBox, page

core concepts:
song, playlist

core concepts:
post, group, call et g 5 st

¥ slack

core concepts: core concepts:
message, channel, mention photo, follow, like

kweenpri that bridge! @
jeffreydgerson
alexeikarpenko Nice shot!

core concepts:
pixel map, layer/mask
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what is a concept?

Inventive
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self-contained

reusable

so not just modeling

so not an action

50 not an entity

so not a feature or an abstract type

so not a feature
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trash

firstin Apple Lisa (1982)
not really about the GUI
(despite Apple vs Msft, 1994)

purpose is:
to undo deletions!

to delete a file, move to trash;
can restore from there; to
make space, empty trash

synergistic with file system
but concept requires
only set of objects

messages (Gmail)
photos (iPhoto)

posts (WordPress)
notes (Evernote)
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trash

firstin Apple Lisa (1982)
not really about the GUI
(despite Apple vs Msft, 1994)

purpose is:
to undo deletions!

to delete a file, move to trash;

can restore from there; to
make space, empty trash

synergistic with file system
but concept requires
only set of objects

messages (Gmail)
photos (iPhoto)

posts (WordPress)
notes (Evernote)

reservation

for restaurants, started in 19th
century (tables and rooms)

purpose is:
efficient allocation
of resources

select resource to reserve;
request reservation;
make use of resource

restaurant tables
airplane seats
medical appointments



the trash concept
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the trash concept

allow undo of
deletion

state all, deleted: set X

actions
new (): X £ result !in all and all’ = all + result

del (x: X) £ deleted’ = deleted + x
empty () £ no deleted’ and all’ = all - deleted
showAll () : set X £ result = all




purpose

spec

operational principle

the trash concept

allow undo of
deletion

state all, deleted: set X

actions
new (): X £ result lin all and all’ = all + result

del (x: X) £ deleted’ = deleted + x
empty () £ no deleted’ and all’ = all - deleted
showAll () : set X £ result = all

del(x) ... not empty() ... showAll():xs = x in xs
del(x) ... empty() ... showAll():xs = x not in xs
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spec

operational principle

the label concept

organize items for
easy retrieval

state labels: X > Label

actions

mark (x: X,p: Label) # labels’ = labels + x > p

unmark (x: X, p: Label) = labels’ = labels - x > p

find (ps: set Label): set X = result = {x | ps in x.labels}
show (x: X): set Label = result = x.labels




purpose

spec

operational principle

the label concept

organize items for
easy retrieval

state labels: X > Label

actions

mark (x: X,p: Label) # labels’ = labels + x > p

unmark (x: X, p: Label) = labels’ = labels - x > p

find (ps: set Label): set X = result = {x | ps in x.labels}
show (x: X): set Label = result = x.labels

mark(x,p) ... not unmark(x,p) ... search(p):xs = x in xs
not mark(x,p) ... search(p):xs = x not in xs




singularity




one-to-one mapping

purposes concepts

Pl Cl

P2 C2




four ways to fail

unfulfilled purpose

P1 Cl

P2

unmotivated concept

P1 Cl

C2

overloaded concept

P1 Cl

/

P2
redundant concepts

P1 Cl

N

C2
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image quality setting

A SHOGEREb At

FINE
~ NORMAL
| FINE+RAW

- NORMAL+RAW
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Image size setting

A SHOOTING MENU

N

s BJSELF-TIMER
IS0y
«KBIMAGE SIZE
EX3IMAGE QUALITY
EBNDYNAMIC RANGE
[GFILM SIMULATION
E=AF LM SIMULAIION BKT

a

F3



non-standard ratio + raw?

A SHOOTING MENU

.. BISELF-TIMER
1s0[ye
KA IMAGE SIZE
«EAIMAGE QUALITY
EBMDYNAMIC RANGE
[EFILM SIMULATION
E=AF LM SIMULATION BKT

F3



what you can't do

non-standard aspect ratio + raw
even though raw images get nice nondestructive crop!
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non-standard aspect ratio + raw
even though raw images get nice nondestructive crop!




overloaded concepts

No one can serve two masters. Either you will hate the one and love the other,
or you will be devoted to the one and despise the other. [Matthew 6:24]

P1 Cl

P2



overloaded concepts

No one can serve two masters. Either you will hate the one and love the other,
or you will be devoted to the one and despise the other. [Matthew 6:24]

P1 Cl

P2

4 forms of overloading:
piggybacking new purpose hacked onto old concept
false convergence two purposes looked the same
emergent purpose second purpose emerged with use
denial designer believes second purpose unnecessary
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new purpose hacked onto old concept



piggybacking

new purpose hacked onto old concept

Image Size
aspect ratio piggybacked
on JPEG dimensions



piggybacking



piggybacking «ocon driver

Settings: [ Page Attributes

Format For: | EPSON Stylus Photo R2400
EPSON SP R2400

Paper Size: [ US Letter

8.50 by 11.00 inches

Orientation: "E’ E

Scale: 100 %

[ Cancel ] M




piggybacking «ocon driver

2 X 70

8x10in

11x 14 in

12x 12 in

16:9 wide (4 x 7.11 in)
A3

vyvyvyvyvyy\y

J A4
. A4 (Roll Paper - Borderless Banner)
A6
Settings:  paf Letter (5 1/2 x 8 1/2 in)
Super B (13 x 19 in) B
Format For:  Super B (13 x 19 in) (Roll Paper - Borderless Banner)
USB(11x17in) =
US Legal >

Paper Size: EALVAN (L >

Envelope #6

Orientation: Manage Custom Sizes...

Scale: 100 ‘ %

[ Cancel J @—ﬂ&—ﬂ




piggybacking «ocon driver

2 X 70

8x10in
11x 14 in
12x 12 in
16:9 wide (4 x 7.11 in)
Y A3
J A4
A4 (Roll Paper - Borderless Banner)
A6
Settings:  aif Letter (5 1/2 x 8 1/2 in)
Super B (13 x 19 in) 3
Format For:  Super B (13 x 19 in) (Roll Paper - Borderless Banner)

USB(11x17in) >
US Legal = US Letter (Manual - Front)

Paper Size:  US Letter
US Letter (Manual - Roll)

Envelope #6 US Letter (Sheet Feeder - Borderless)

US Letter (Manual - Roll (Borderless))

vyvyvyvyvyyey\y

Orientation: Manage Custom Sizes...

Scale: 100 ‘ %

[ Cancel J @—0&—4




piggybacking «ocon driver

Settings: [ Page Attributes

Format For: | EPSON Stylus Photo R2400
EPSON SP R2400

Paper Size: [ US Letter (Manual - Front)

8.50 by 11.00 inches

Orientation: "E’ E

Scale: 100 %

| Cancel | [ OK |




piggybacking «ocon driver

Page Setup

Settings: | Page Attributes

Format For: | EPSON Stylus Photo R2400 & |
EPSON SP R2400

B |

Paper Size: | US Letter (Manual - Front) % |

8.50 by 11.00 inches

Orientation: 'i

Scale: [ 100

| Cancel | | OK |

result: can't create custom size for front loading
also, page size presets in Lightroom hold feed setting



false convergence

two purposes looked the same

filter incoming posts
control access to my posts
distinct purposes

2011: Facebook added
subscribe/follow
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users find second purpose for concept
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To: Daniel Jackson <dnj@mit.edu>
Re: Catch me if you can in real life!

initial purpose: summarize content
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users find second purpose for concept

To: Daniel Jackson <dnj@mit.edu>
Re: Catch me if you can in real life!

initial purpose: summarize content

To: csall-related@]lists.csail.mit.edu
Re: [csail-related] turn off the lights?

emergent purpose: show sender
if you bec a list, subject reveals to-address

thanks to Shriram Krishnamurthi



emergent purpose

users find second purpose for concept

To: Daniel Jackson <dnj@mit.edu>
Re: Catch me if you can in real life!

initial purpose: summarize content

To: csall-related@]lists.csail.mit.edu
Re: [csail-related] turn off the lights?

emergent purpose: show sender
if you bec a list, subject reveals to-address

thanks to Shriram Krishnamurthi

To: Daniel Jackson <dnj@mit.edu>
your trip reservation

emergent purpose: group by conversation
can't label reservations from Expedia by trip

thanks to Eunsuk Kang



denial

designer believes second purpose unnecessary




the
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rule




what makes a usable concept?

operational principle is uniform
always the same actions, irrespective of context
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concept: Group (Keynote)
purpose: treat set as one
OP: ... select(objs); group(); mutate()
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concept: Group (Keynote)
purpose: treat set as one
OP: ... select(objs); group(); mutate() < quantified over state & args



what makes a usable concept?

operational principle is uniform
always the same actions, irrespective of context

O [] (] O ] O
O .
(] O
O O
O O 1
O O
O O O 0 0 0

concept: Group (Keynote)
purpose: treat set as one

OP: ... select(objs); group(); mutate() < quantified over state & args

unless objs contains a text body object



item
apples
bananas
grapes

Kiwis

non-uniformity

| cost
| $4
$2
$6
s3l
SUM~ B2:B5 v

item
apples
bananas
cherries
grapes

kKiwis

cost

$4
$2

$6
$3

$15



concept: Range (Numbers)

non-uniformity

purpose: define formula over adjustable group of cells
OP: ... define(f, ¢, R) ... new(rc, dir): nc ... enter(nc,v) ... show(c)

T | item
apples
bananas

4 | grapes

kiwis

‘ f/\, -

.___A.COSt
T $4
$2
$6
$3 1
SUM ¥ B2:BS v

0

item cost

apples $4

bananas | $2

cherries T J
@

grapes $6

kiwis $3

$15



non-uniformity

concept: Range (Numbers)
purpose: define formula over adjustable group of cells
OP: ... define(f, ¢, R) ... new(rc, dir): nc ... enter(nc,v) ... show(c)

unless range cell rc is at top of range and dir is above or....

T |item | cost T |item cost
apples $4 2 | apples $4
bananas $2 3 | bananas | $2
4 | grapes $6 cherries T J
kiwis $3 | 5 | grapes $6 I
Kiwis $3
« fx~ SuMv ( B2:B5 v [ ) 7

$15



non-uniformity conversation

00 Inbox (59 messages)
=} W W5 4 " @€ » = [ [ Q Search
] Mailboxes m Drafts {21) Sent Flagged @ Network Offline
Mailboxes ol ® Found in Sent - csail imap Mailbox <<
& Inbox ° Screenshot (May 31, 2018 4:39:59 PM) 257 KB
Zoe Foulkes Yesterday . P N
¥ Flagged Re: Campus Suicide & Mental Health | PORTRAITS... 37 K8 Daniel Jackson <dnj@mit.edu> Yesterday at 2:00 PM @
[ Drafts (21) Daniel Jackson Yesterday Re: a question about DV
% Sent faxdoc 68 KB To: Santiago Perez De Rosso <sperezde@csail.mit.edu>
en
DreamHost Customer Support Team Yesterday
ﬁ Trash @ Re: [danieljackson 149862240] security alert 5 KB
. . ready to chat on Skype when you are...
Smart Mailboxas Ihssan Tinawi Yesterday
MEng in self driving cars 45KB 2 See More from Santiago Perez De Rosso
csail imap < Akiva Jackson Yesterday
5 @SaneBlackHole 2018 Summer Vacation!!!! - Invitation to edit 13 KB
E3 @SaneLater Mike Budreski Yesterday Santiago Perez De Rosso <sperezde@csail.mit.edu> Yesterday at 1:57 PM
Checking in 360KB 2 )
v imap Santiago Perez De Rosso Yesterday he: 8 qut_astlon S0t DVA _
> E _Archive a question about DV 26 KB 2 » To: Daniel Jackson <dnj@mit.edu>
" David CHEMOUIL Yesterday
- E Admin [alloytools] Alloy PR Opportunity (MVS) 29KB 2
» 3 Personal Angela Leong Feng Ping Yesterday
» £ Photography Re: funding for next year 8 KB On Thu, May 31, 2018 at 10:38 AM Daniel Jackson <dnj@mit.edu> wrote:
: But unmark is already a user action.
; CAaiaia hiasRucs Yesterday Y that deletion | jated also with k? That would b t soluti
v [ Projects Fwd: Reservation at Monserrato Comfortable Apart... 48 KB ou mean that deletion is associated also with an unmark? That would be a neat solution.
Accenture Tish Miller Yesterday Yes, but | don't even think about deletion at all. The item could still exist somewhere else but for Label it makes no
> Alloy dinner Accenture June 11 and/or 18 24 KB difference whether it does or not. As far as Label is concerned you don't “delete an item", you unmark it.
S Fredo Durand Yesterday
Alloy for CACM Re: PL/SE research area 11KB #68 Roce
> Concept Design Caroline Spector Yesterday
— lassware 718 KB
Dependability g R . X Found in Sent - csail imap Mailbox <
Shriram Krishnamurthi Yesterday
E Dependences Re: thanks, and some parting thoughts 13 KB
£ Discussions Shane Parrish (FS) Yesterday Daniel Jackson <dnj@mit.edu> Yesterday at 1:38 PM @
E ) Avoiding the Dangers of Tunnel Vision 30 KB Re: a question about DV
el o M A Jackson Yesterday To: Santiago Perez De Rosso <sperezde@csail.mit.edu>
E MJ Discussions More birthday ideas for Judy 6 KB
Object Sheets M A Jackson Yesterday

Fwd: [SystemSafety] Recent over-the-air update im... 8 KB

But unmark is already a user action.

action applied to every message in conversation




non-uniformity conversation

B | 0 % RN > 5 ™

[[] Mailboxes ([ @ Drafts (21) Sent Flagged

Inbox (59 messages)

EH} Q Search

@ Network Offline

Mailboxes
£2 Inbox (]
Fj Flagged
B Drafts @
< Sent
ﬁ Trash @

Smart Mailboxes
csail imap (A
E3 @SaneBlackHole
E3 @SaneLater
v imap
bﬁ _Archive
» £ Admin
» [ Personal
> E Photography
v Projects
Accenture
> Alloy
Alloy for CACM
> Concept Design
Dependability
5 Dependences
£33 piscussions
£33 Misc Research
£33 MJ Discussions
Object Sheets

Sort by Date v ®
Screenshot (May 31, 2018 4:39:59 PM) 257 KB
Zoe Foulkes Yesterday

Re: Campus Suicide & Mental Health | PORTRAITS... 37KB

Daniel Jackson Yesterday
faxdoc 68 KB
DreamHost Customer Support Team Yesterday
Re: [danieljackson 149862240] security alert 5 KB
lhssan Tinawi Yesterday
MEng in self driving cars 45KB 2

Akiva Jackson Yesterday
2018 Summer Vacation!!!! - Invitation to edit 13 KB
Mike Budreski Yesterday
Checking in 360KB 2

Santiago Perez De Rosso Yesterday
a question about DV 26 KB 2 »
David CHEMOUIL Yesterday
[alloytools] Alloy PR Opportunity (MVS) 29KB 2

Angela Leong Feng Ping Yesterday

Re: funding for next year 8 KB

Claudia Marbach
Fwd: Reservation at Monserrato Comfortable Apart... 48 KB

Yesterday

Tish Miller Yesterday
dinner Accenture June 11 and/or 18 24 KB
Fredo Durand Yesterday
Re: PL/SE research area 11KB
Caroline Spector Yesterday
glassware 718 KB
Shriram Krishnamurthi Yesterday
Re: thanks, and some parting thoughts 13 KB
Shane Parrish (FS) Yesterday
Avoiding the Dangers of Tunnel Vision 30 KB
M A Jackson Yesterday
More birthday ideas for Judy 6 KB
M A Jackson Yesterday

Fwd: [SystemSafety] Recent over-the-air update im... 8 KB

Found in Sent - csail imap Mailbox

Daniel Jackson <dnj@mit.edu>
Re: a question about DV

Yesterday at 2:00 PM

To: Santiago Perez De Rosso <sperezde@csail.mit.edu>

ready to chat on Skype when you are...

See More from Santiago Perez De Rosso

Santiago Perez De Rosso <sperezde@csail.mit.edu>
Re: a question about DV

Yesterday at 1:57 PM

To: Daniel Jackson <dnj@mit.edu>

On Thu, May 31, 2018 at 10:38 AM Daniel Jackson <dnj@mit.edu> wrote:
But unmark is already a user action.
You mean that deletion is associated also with an unmark? That would be a neat solution.

Yes, but | don't even think about deletion at all. The item could still exist somewhere else but for Label it makes no
difference whether it does or not. As far as Label is concerned you don't “delete an item", you unmark it.

See More

Found in Sent - csail imap Mailbox

Daniel Jackson <dnj@mit.edu>
Re: a question about DV

Yesterday at 1:38 PM

To: Santiago Perez De Rosso <sperezde@csail.mit.edu>

But unmark is already a user action.

action applied to every message in conversation unless message in other folder or acti

<

-




kinds of non-uniformity

Keynote grouping unless objs contains a text body object
Fuji aspect ratio setting unless set to raw only mode
Dropbox share folder unless folder is ancestor or descendant of shared folder

Git branch unless working directory contains uncommitted file or...

Twitter mention unless mention includes first character of tweet



kinds of non-uniformity

varies

over type Keynote grouping unless objs contains a text body object

Fuji aspect ratio setting unless set to raw only mode
Dropbox share folder unless folder is ancestor or descendant of shared folder

Git branch unless working directory contains uncommitted file or...

Twitter mention unless mention includes first character of tweet



kinds of non-uniformity

varies K t ‘ I bj tai text body object
eyvnote grouping uniess OoDI|S contalns a tex (@) obD|eC
varies over 5 . .
mode FUJI aspect ratio settmg unless set TO raw only mode

Dropbox share folder unless folder is ancestor or descendant of shared folder

Git branch unless working directory contains uncommitted file or...

Twitter mention unless mention includes first character of tweet



varies
over type

varies over
mode
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over state

varies
over state

kinds of non-uniformity

Keynote grouping unless objs contains a text body object
Fuji aspect ratio setting unless set to raw only mode
Dropbox share folder unless folder is ancestor or descendant of shared folder

Git branch unless working directory contains uncommitted file or...

Twitter mention unless mention includes first character of tweet



kinds of non-uniformity

varies

over type Keynote grouping unless objs contains a text body object

varies over

Fuiji aspect ratio setting unless set to raw only mode

varies

Dropbox share folder unless folder is ancestor or descendant of shared folder
over state

varies

Git branch unless working directory contains uncommitted file or...
over state 5 Y

varies
over arg

Twitter mention unless mention includes first character of tweet
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interpreting composite behavior

each action in composite system
interpreted as zero or more actions in each concept

concept A
<[>
</>
Y |
-  COMmposite
</>
=
concept B

<[> </>

<[>

©
| [¢]

<[>
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Google

Gmail ~

COMPOSE

Inbox
Starred
Sent Mail
Drafts
Trash

v Categories
s= Social

¥ Promotions

© Updates
M Forums

hacking
meetups
todo
More v

P

<

in:sent ,“ T o e

v C More ~ 1-10f1 < > E v o 3¢

To: Alyssa P. Hacker (2) Inbox ~hacking javascript - Yes, it does. On~ 9:40 pm

0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 26 minutes ago
Manage Details
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example ool

& mail.google.com & h ]

Google

Gmail ~

COMPOSE

Inbox
Starred
Sent Mail
Drafts
Trash

Categories

2= Social

¥ Promotions
© Updates
M Forums

hacking
meetups
todo
More v

<

in:sent v“ = 0 e

v C More 1-10of1 < ) B - Q v

To: Alyssa P. Hacker (2) Inbox hacking javascript - Yes, it does. On - 9:40 pm

0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 26 minutes ago
Manage Details

action is Label.show(p):ms
where p is the label sent
and ms is the set of two messages listed




example

000 (< (] & mail.google.com & 0 m] I+
Google csenk ‘KM =00
Gmail ~ v C More ~ 1-1 of 1 E v o ¢

To: Alyssa P. Hacker (2) Inbox ~hacking javascript - Yes, it does. On~ 9:40 pm
Inbox 0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 26 minutes ago
Manage Details
Starred
Sent Mail
Drafts
Trash action is Label.show(p):ms

- Categories where p is the label sent
:4 Social and ms is the set of two messages listed
¥ Promotions
© Updates . . .

W Forums prior sendlng of MSg m was an instance of
| action Label.mark(m, p)

hacking .

mestups where p is the label sent

todo

More v



judging composite behavior

a simple criterion
projected behavior must satisfy concept spec:
V c: concept | V t: traces(sys) | Rc(t) € traces(c)

system

concept A concept B
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judging composite behavior

a simple criterion
projected behavior must satisfy concept spec:
V c: concept | V t: traces(sys) | Re(t) € traces(c)

concept A concept B
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example ool

i mail.google.com

Google

Gmail ~

COMPOSE

Inbox
Starred
Sent Mail

@00 < > M

More ¥

L]~ C
A

Inbox  hacking

To: Alyssa P. Hacker (2)

0 GB (0%) of 15 GB used
Manage

Terms - Privacy

1-1 of 1

< 2 o B¢

9:40 pm

i
javascript - Yes, it does. On

Last account activity: 26 minutes ago
Details

i mail.google.com

Google

Gmail ~

COMPOSE

Inbox
Starred
Sent Mail
Drafts
Trash

~ Categories

in:sent

« A 0 1 -

Move to Inbox

javascript nbox x hacking «x

Alyssa P. Hacker Reminds you of the old days, eh?

Ben Bitdiddle <benito.bitdiddle@gmail.com>
to Alyssa |~

Yes, it does.

) !v Qv

0 a3

9:14 PM (33 minutes ago)

9:40 PM (7 minutes ago) 4




example ool

000 < > @O & mail.google.com

Google

Gmail ~ O~ C More ~ 1-10f1 < > E v

| To: Alyssa P. Hacker (2) Inbox ~hacking javascript - Yes, it does. On 9:40 pm
 -

Inbox 0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 26 minutes ago
Starred ) )
Sent Mail action is Label.search(p):ms

where p is the label sent
and ms is the set of two messages listed

Manage Details

00 < > @

~ ~

Goog|e in:sent v “

Gmail ~ “ @ [] Move to Inbox ® -

javascript Inbox x hacking x

Inbox
Starred

Sent Mail e Ly . :
Drafts Ben Bitdiddle <benito.bitdiddle@gmail.com> 9:40 PM (7 minutes ago) « v

Trash to Alyssa |~/

Alyssa P. Hacker Reminds you of the old days, eh? 9:14 PM (33 minutes ago)

~ Categories Yes, it does.




example

00 (< Bl mail.google.com & h m]
Google T ‘KM = 00
Gmail ~ v C More ~ 1-1 of 1 E - o ¢
m To: Alyssa P. Hacker (2) Inbox hacking javascript - Yes, it does. On 9:40 pm
Inbox 0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 26 minutes ago

Manage Details
Starred
Sent Mail . H
Sent Mai action is ‘Label.search(p).ms violates spec of
where p is the label sent bel h
and ms is the set of two messages listed Label.searc

00 (< (L] - o 5 . 0 ]

Gooale <o, Prior sending of msg m was an instance of m -

g action Label.mark(m, p)

| where p is the label sent

Gmaill ~ . Lo w [ Ao A L ) A Lo L ¢ -
m javascript Inbox x hacking x =
Inbox . :
Starred Alyssa P. Hacker Reminds you of the old days, eh? 9:14 PM (33 minutes ago)
Sent Mail o . . . :
Drafts Ben Bitdiddle <benito.bitdiddle@gmail.com> 9:40 PM (7 minutes ago) L N v
Trash to Alyssa |~

~ Categories Yes, it does.



integrity violations

interaction of Trash and Volume (Apple Finder)
unmount of Volume removes files from Trash
not expressible in terms of Trash actions
a solution: one trash/volume



integrating concepts to make apps

Deja Vu (Santiago Perez De Rosso)
library of polymorphic concepts, each implementing full stack
composed in HTML by linking actions

Accord — 0 . 0
ChoreStar-.- .- 0
MapMIT — 0
Rendezvous -.. 0

% SweetSpots -.. 0
Potluck —..

GroceryShip -

o RS

LiveScorecard -|

0
0

0
0

=

Post- © ©o o o oHo

[}
Chat-o'o O O o o o o

SO - B - B
Follow - © © o© OH

Geolocation- © o o o Hnn

Scoring -HH O o o o o

0
0
I
@
Y4
—
©
=

o
-
o

Authorization —H
Passkey —n o o o
Checklist- © o o o o o o

Authentication -



closing

thoughts



finding bugs in design: what kind?

g o @7 & mantras: to reduce costs, find bugs early
New Open Reload Save Execute Show .
but what kinds of bugs?

sig Object {} .
sig File extends Object {} corner cases easily found & fixed later

sig Dir extends Object {contains: set Object} snags Vs T
run {}
ONON® (Untitled 1) Run run$1

A= A= = | BB o = &
d%‘b — — b— g Projection: none

Viz Txt Table Tree Theme Magic Layout Evaluator Next

‘contains: 3 ‘ / Dir0 \
Dir2 / Dirl \




finding bugs in design: what kind?

L mantras: to reduce costs, find bugs early
New Open Reload Save Execute Show .
but what kinds of bugs?

sig Object {} '
sig File extends Object {} corner cases easily found & fixed later

sig Dir extends Object {contains: set Object} snags vs T
run {}
00 (Untitled 1) Run run$1

A= A= = | =3 @ = &
d'§b - == k— g Projection: none

Viz Txt Table Tree Theme Magic Layout Evaluator Next

[contains: 3 | / Diro \ simulation > proof
Dir2 / Dirl \




models in design vs engineering

what engineers use models for?
calculating properties, checking against higher level specs

to find bugs

what designers actually use models for
simulating experience of finished product
to find unanticipatable misfits

NOTES ON THE
SYNTHESES
OF FORM

CHRISTOPHER ALEXANDER
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to find bugs

what designers actually use models for
simulating experience of finished product
to find unanticipatable misfits
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the essence of UX design
below surface of the Ul in the semantics

concepts: a structure for functionality
purpose-driven & free standing

(de)constructing apps
non-conflicting concepts are “conjunctive”



organizing messages
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organizing messages

<

000 (< (0 & mail.google.com & 0 m]
Google -EM = 00
Gmail ~ Vi~ (@ B - More ~ 1-1of1 < > B - Q'

Label as:
ka Primary | ¥ Promotions +
|:"\
Inbox v/ Alyssa P. Hacker /' hacking s you of the old days, eh? 9:14 pm
Starred | meetups
Sent Mail 0 GB (0%) of 15 GB used Last account activity: 14 hours ago
Drafts Manage todo Details
Trash Social
. Promotions
Categotles Updates
2 Social Forums
¥ Promotions
© Updates Apply
M Forums
hacking
meetups
todo
More v
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todo
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organizing messages
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automating filtering

00 (< (0 & mail.google.com & 0 m]
Google ‘KM = 00
Gmail ~ v C More ¥ 1-20f2 < ) B o ¢
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Inbox (2) Alyssa P. Hacker hacking javascript - Reminds you of the old 9:14 pm
Starred
Sent Mail Andy from Google Ben, welcome to your new Googl May 6
Drafts . -

0 GB (0%) of 15 GB used Terms - Privacy Last account activity: 14 hours ago
Trash Manage Details
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More ~




automating filtering
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Google -El # 00
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slightly surprising behavior #1

00 O < ] & mail.google.com ¢ 0 m) |_|_
Go g|e in:sent v “ FHI o ) G
Gmail ~ = © N Move to Inbox ¥ - More ~ { > Em ~ -
javascript inbox x hacking x =

Inbox
Starred
Sent Mail
Drafts
Trash

~ Categories
2= Social

¥ Promotions

© Updates
M Forums

hacking
meetups
todo
More ¥

P

<

Alyssa P. Hacker Reminds you of the old days, eh?

Ben Bitdiddle <benito.bitdiddle@gmail.com>
to Alyssa |~

Yes, it does.

- Click here to Reply or Forward

0 GB (0%) of 15 GB used
Manage

Terms - Privacy

9:14 PM (33 minutes ago)

9:40 PM (7 minutes ago) « v

Last account activity: 26 minutes ago
Details
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me, Alyssa (12) hacking ~meetups javascript - Hello again Be 11:48 am
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slightly surprising behavior #2

ka Primary

me, Alyssa (12)

label:hacking

v C

me, Alyssa (12)

label:meetups

v C

me, Alyssa (12)

More ¥

More ¥

Social

hacking

Inbox

Inbox

¥ Promotions

meetups javascript - Hello again Be

1-1 of 1 Em v

meetups  javascript - Hello again Ben

hacking

1-1 of 1 E v

javascript - Hello again Ben.

11:48 am

9:58 am



slightly surprising behavior #2

ka Primary = Social ¥ Promotions -
me, Alyssa (12) hacking ~meetups javascript - Hello again Be 11:48 am
label:hacking v “ = 0 e
v C More ~ 1-1 of 1 i o ¢
me, Alyssa (12) Inbox meetups javascript - Hello again Ben 9:43 am
label:meetups v “ = 0 G
N C More ~ 1-1 of 1 B v Q -
me, Alyssa (12) Inbox hacking javascript - Hello again Ben. 9:58 am
label:hacking label:meetups v “ ans

: C More ~ B - Q-

Q_ No messages matched your search. Try using search options such as sender, date, size and more.
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‘KM =00

v C More ¥ 1-1 of 1 B - @ B
ka Primary a Social ¥ Promotions -
me, Alyssa (10) hacking ~meetups javascript - Hello again Be 11:48 am

has:nouserlabels v “ T e

=V o i- Move to Inbox ‘ v G More ¥ @ v
v/ Alyssa P. Hacker Inbox buy this! - My new JS boc 10:33 am

me, Alyssa (10) Inbox hacking meetups javascript - Oh, Al 9:24 am
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C More 1-2 of 2 v Q

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

me, Alyssa (13) hacking ~meetups todo javascript - Hello a 11:48 am

Andy from Google Ben, welcome to your new Googl 9:01 am



slightly surprising behavior #4

v C More ~ 1-2 of 2 Em v 0 -

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

me, Alyssa (13) hacking ~meetups todo javascript - Hello a 11:48 am
1 Andy from Google Ben, welcome to your new Googl 9:01 am
label:todo v “ 0 G

v G More ¥ Eg v Q —

There are no conversations with this label.



slightly surprising behavior #4

v C More ~ 1-2 of 2 v 0 -

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

I me, Alyssa (13) hacking meetups todo javascript - Hello a 11:48 am
1  Andy from Google Ben, welcome to your new Googl 9:01 am

label:todo - “ = 0O G
v C More ¥ @ v ¢ v

There are no conversations with this label.
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[ me, Alyssa Trash hacking meetups todo javascript - 10:11 am



slightly surprising behavior #4

v C More ¥ 1-2 of 2 Eg ~

o ¢

Empty Trash now (messages that have been in Trash more than 30 days will be automatically deleted)

[l me, Alyssa (13) hacking meetups todo javascript - Hello a

7  Andy from Google Ben, welcome to your new Googl

label:todo v “ £53

v C More ¥ Eg ~

There are no conversations with this label.

label:todo label:trash v “ -

v C More ¥ 1-1 of 1 EEm v

1 me, Alyssa Trash hacking meetups todo javascript -
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- C More ~ i

Q. Some messages in Trash or Spam match your search. View messages.

11:48 am
9:01 am
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10:11 am
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v/ Alyssa P. Hacker buy this! - My new JS book is out! 10:33 am
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v~ Remove label

v/

Alyssa P. Hacker
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JV

v/
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Alyssa P. Hacker

2a Social ¥ Promotions -
buy this! - My new JS book is out 10:33 am
e Social ¥ Promotions =
buy this! - My new JS book is out! 10:33 am
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i . v ‘ v More ¥ { > @ v 0 v
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slightly surprising behavior #5

ba Primary 2= Social ¥ Promotions +
v Alyssa P. Hacker buy this! - My new JS book is out 10:33 am
ba Primary e Social ¥ Promotions +
v Alyssa P. Hacker buy this! - My new JS book is out! 10:33 am
label:social v n == O G
VI~ Remove label @) [ ] B 9 More ¥ < 2 B ~ o B
v Alyssa P. Hacker Inbox buy this! - My ne 10:33 am
label:promotions v n = O G
Vi~ Remove label @) [ ] B 9- More ~ 2 B - o B
v Alyssa P. Hacker Inbox buy this! - My ne 10:33 am
label:social label:promotions v “ = O G
v C More ¥ i o

Q_ No messages matched your search. Try using search options such as sender, date, size and more.



question
when you grow a design by adding a concept,
how can you ensure its integrity is preserved?

related question
given a design comprising some concepts,
how can you tell if the concepts are mutually consistent?

a really simple answer
1. interpret composite behavior in terms of concept actions
2. check that each behavior satisfies each concept’s OP and spec

notes
really saying: consistent if you can find an interpretation s.t. ...
can attribute blame when one concept breaks another
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slightly surprising behavior #1

000 (< (] & mail.google.com ¢ ™ m] 4

|
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Gmail ~ “ (0 B Move to Inbox ® - More ¥ Eg v Q v

javascript e x i -

Inbox . .

Starred Alyssa P. Hacker Reminds you of the old days, eh? 9:14 PM (33 minutes ago)

Sent Mail e . . : :
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Yes, it does.

~ Categories

violates Label’s operational principle:
not mark(m,p) ... search(p):ms = m not in ms

attribute blame to Conversation
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ka Primary e Social ¥ Promotions -
me, Alyssa (12) hacking ~meetups javascript - Hello again Be 11:48 am
label:hacking label:meetups v “ = 0 o
v C More @ v Q v

Q_ No messages matched your search. Try using search options such as sender, date, size and more.

violates nothing: expected behavior of Label and Conversation
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There are no conversations with this label.

violates Label’s operational principle:
mark(m,p) ... search(p):ms = m in ms
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label:social v “ = O G
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v Alyssa P. Hacker Inbox buy this! - My ne 10:33 am
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v~ Remove label @) [ ] B - More ~ i Q -

v/ Alyssa P. Hacker Inbox buy this! - My nex 10:33 am
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v C More ~ EE v Q -

Q_ No messages matched your search. Try using search options such as sender, date, size and more.

violates Label’s spec

attribute blame to Category



table of interactions

Label Category Conversation Trash
Label - breaks spec breaks OP breaks OP
Category breaks spec - breaks spec
Conversation - breaks OP

Trash



addendum:
On Specs




what is a specification?

a specification

_ distinct from code

partial, abstract & declarative

A

a dependence
module A uses module C

B C



what specifications gave us

local reasoning
major caveat using only code of A

modules can be coupled A and specs of A, B, C
without any uses

decoupling

can change code of C
without affecting A
so long as specs fixed

components & reuse
any B that meets spec B C
can be substituted



SOMe SpEeCs matter more

top level specification
determines the impact
of the software in the world



separating concerns

need
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specification
the planned behavior
of the system

implementation
the mechanisms
of the system
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separating concerns

need
the motivation for
building the system

what
mattered pleasantness
more?
specification
the planned behavior
of the system
what we
devoted correctness
ourselves to

implementation
the mechanisms
of the system



