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a retraction
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Elements of Style:
Analyzing a Software Design Feature
with a Counterexample Detector

Daniel Jackson and Craig A. Damon
School of Computer Science
Carnegie Mellon University

Abstract

We illustrate the application of Nitpick, a specification check-
er, to the design of a style mechanism for a word processor.
The design is cast, along with some expected properties, in a
subset of Z. Nitpick checks a property by enumerating all pos-
sible cases within some finite bounds, displaying as a coun-
terexample the first case for which the property fails to hold.
Unlike animation or execution tools, Nitpick does not require
state transitions to be expressed constructively, and unlike the-
orem provers, operates completely automatically without user
intervention. Using a variety of reduction mechanisms, it can
cover an enormous number of cases in a reasonable time, so
that subtle flaws can be rapidly detected.

‘design’ because, unless the specification is trivial, its develop-
ment inevitably involves design decisions.

Our approach goes back to Guttag and Horning’s paper
‘Formal Specification as a Design Tool’ [GH80], in which they
show that, having characterized a design in a formal language,
quite subtle questions can be framed about the design in the
same formalism. Despite advances in theorem proving tech-
nology, however, it is still not possible just to feed such ques-
tions to a tool that will answer yes or no. Sobered by the
apparent intractability of any specification language rich
enough to describe interesting properties, researchers have
since then turned their attention more to languages and away
from analysis.

The analysis of hardware designs, in contrast, has advanced
steadily since the early 1980s. Clarke’s method, known as
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alloy: a language & tool for relational models

about alloy

Alloy is a language for describing structures and a tool for exploring them. It has
been used in a wide range of applications from finding holes in security
mechanisms to designing telephone switching networks.

An Alloy medel is a collection of constraints that describes (implicitly) a set of
structures, for example: all the possible security configurations of a web application,
or all the possible topologies of a switching network. Alloy’s tool, the Alloy Analyzer,
is a solver that takes the constraints of a model and finds structures that satisfy
them. It can be used both to explore the model by generating sample structures, and
to check properties of the model by generating counterexamples. Structures are
displayed graphically, and their appearance can be customized for the domain at
hand.

At its core, the Alloy language is a simple but expressive logic based on the notion of
relations, and was inspired by the Z specification language and Tarski's relational
calculus. Alloy's syntax is designed to make it easy to build models incrementally,
and was influenced by modeling languages (such as the object models of OMT and
UML). Novel features of Alloy include a rich subtype facility for factoring out
common features and a uniform and powerful syntax for navigation expressions.

The Alloy Analyzer works by reduction to SAT. Version 4 was a complete rewrite
that included Kodkod, a new model finding engine that optimizes the reduction, and
a new front end.

contact us!

news
A Japanese translation of book
published!

Revised edition of book now out!
Available from MIT Press.

Software Abstractions
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a sad story



Field Trip Permission Form

Dear Parents:

Ms. Frizzle will again be taking her second grade class on an
exciting field trip. Please sign and return the permission slip
below.

Thank you!

Yes, I give permission for my child to go on the second grade
“Touch and Feel” trip on Friday February 13th to the NastyCo
Nuclear Dump. I understood that my child may encounter the
normal risks of childhood play, including grazed knees, hurt
feelings and exposure to toxic waste.

Loui 010?7’ February 11, 2013

Parents signature Date




acrobat to the rescue

Help

‘ Acrobat File Edit View Document Comments Forms Advanced Window
18 00O | frizzle-permission Comment & Markup >
Select & Zoom >

; Create ~ @ Combine ~ QJ Collaborate ~ .1‘ Secure ¥ / Sign ~ L=_J Forms ~ E M

Advanced Editing >

k Select Object Tool

. Sticky Note | £} TextEdits  Typewriter > @ Button
- 5 Q - Analysis = . ,
o= 8L 1 J71 (6 &) &  © ® [100% - Multimedia , Ul Article Tool
. Crop Tool
@ rlllcfnmi-)n Tnn"\a.rc , -ink Tool
000 | acrobat-sig-paste.txt ouchUp Text Tool
' R l'ouchUp Readi der Tool
o 2 [Ti| |4 Lastsaved: 8/27/09 5:20:28 Pu Pt
p-. - rexr|  File Path v : ~/Filestore/Advice/computers/acrobat-sig-paste.txt P
bhow Advanced Editing Toolbal

O 00 ~N~N O »nn b W N -

- [

| acrobat-sig-paste.txt =

how to add a signature in acrobat

-- open document in acrobat

-- Tools—>Advanced Editing—>Touchup Object Tool
-- right click at desired point | Place Image...

then select jpg

how to add date
-- Tools—>Typewriter




what we hate ... & love

Adobe Acrobat is a family of
computer programs developed by
Adobe Systems, designed to
view, create, manipulate and
manage files ... »

47% Love Acrobat

W Tweat < 1

3«/0
m Positive Opinions out of 444

Adobe Acrobat is a family of
computer programs developed by
Adobe Systems, designed to
view, create, manipulate and
manage files ... »

53% Hate Acrobat

W Tweet - 15

g8
m Negative Opinions out of 444

from http://amplicate.com

Adobe Photoshop is a graphics

editing program developed and
published by Adobe Systems
Incorporated.

Ps

70% Love Photoshop
]

W Tweet < BY

Ty
Positive Opinions out of 43,283

Adobe Photoshop is a graphics
editing program developed and
published by Adobe Systems
Incorporated.

Ps

30% Hate Photoshop

W Tweet 105

3/0
Negative Opinions out of 43,283

Adobe Photoshop Lightroom is a
photography software program
developed by Adobe Systems for
Mac OS X and Microsoft
Windows, designed ... »

LR

89% Love Lightroom

Adobe Photoshop Lightroom is a
photography software program
developed by Adobe Systems for
Mac OS X and Microsoft

' Windows, designed ... »

11% Hate Lightroom

W Tweet © 5

g0

Negative Opinions out of 2 632


http://amplicate.com
http://amplicate.com

concepts



what characterizes an app?

Apple Mail
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concepts!

Microsoft Word

Paragraph
Format
Style

Twitter
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b
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Tweet
Hashtag
Following

Photoshop

Layer/Mask
Adjustment



concepts define classes
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waffling about concepts

and fine points of desig}; “

A »~ i Cal V

Pg ! Se)

word processor -
paragraph, desktop publishing app

Fext Ed]'c]for format, style text flow, link,
U page template

character set

h NAEsinstunry

jamonh
Oct 22, 2013 7:19 PM

Just upgraded to the new Pages and can't find a way to link text boxes anymore like
nttp://www.macobserver.com/tmo/article/pages-linking-text-boxes

Am | missing something, or is it really not possible anymore?

- Jamon



where are Word's concepts from?

Charles Simonyi: brought key concepts to Word from Xerox PARC



rich concepts have long journeys
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Apple Pages, 2005

Microsoft Werd - Decument!)
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Utilities  Window Help

READY: Select operand o type commangd

Last command was LOOK

fAsubsta.! ways)  {Computer... SXEROXO)S
Personal Distributed Computing
The Alto and Ethernet Software

Butler W. Lampson
Digital Equipment Corp, Systems Research Cenler

Abstract

The personal distnbuted computing svstem based on the Alto and
the Fthemet was a magor effort 1o make computers help people to
think and communicate, A complex and diverse collection of
oftware was built to pursie this goal, ranging from operating
sslems,  peogramming  enviroaments,  and  communications
woftware 1o pnnting and lile servers, user  mterfaces, and
applications sich as editors, illustrators, and mail systems,

1. Introduction

A suhstamial compiting system hased on the Alto [Thacker ¢t al

Camrpur Schron Latoratory
v on Pl A0 Restanch Canter
133 Coyote HIlRoD2

Palo Arg, Cablama 404

XEROX

Glen J. Culler
OO8 Litchfield Lane
Santa Barbara, CA 931(9

Dear Glen:

This is a follow-up o carlier cormespondence vou reecived from Alan
Perlis regarding the ACM Conference on the History ol Personal
Workstations. As you know, the conterence is scheduled for January

Bravo, 1974

Pg 1 Sec 11 A n Col 1

Microsoft Word, 1983



new, old & refurbished concepts

even these were repurposed with a often enablers of
invented new role new technology
re-existing concepts analogic concepts synthetic concepts:
P g P g P entirely new
electoral vote comment, tweet relative reference
purchase order folder, label vacation bounce
social security number layer, mask hashtag

calendar event friend, follower public key



so instead of this...

Ul design
soft & human
about presentation

programming
hard & technical
about content




... a hew (old) view

Mask

Brush

N

Layer
\

Adjustment

\\/

PixelMap

conceptual design:
essential concepts

& behavior

Fred Brooks
Essence & accident

representation design:
organization &
performance



it's all about the concepts

y Adobe Acrobat is a family of
computer programs developed by
Adobe Systems, designed to

l view, create, manipulate and
manage files ... »

53% Hate Acrobat

W Tweet < 15 g +1 [+

Hegatiwe Upininns out of .4

Acrobat
text box
object
document text

incoherent
concepts, no clear
purpose

Adobe Photoshop is a graphics
editing program developed and

PS published by Adobe Systems
Incorporated.

30% Hate Photoshop

o Tweet - 105 g +1 [+ |

Negative Opinions out of 43 285

Photoshop
channel
layer
mask

powerful concepts
with low level
purposes

Adobe Photoshop Lightroom is a
B rhotography software program
L, R | developed by Adobe Systems for

| Mac OS X and Microsoft
Windows, designed ... »

11% Hate Lightroom

W Tweet - 5 l:l; +1 H

Negative Opinions out of 2,632

Lightroom
action
treatment
effect

simple
concepts with
purposes aligned to
common tasks



purposes



design is driven by purpose

purpose

fulfills?

motivates

contrivance




example: a photo wall

changeable
wall display of prints

fulfills?

motivates

adhesive| corkboard |magnetic
corners tiles paint

X X Vv

notstrong  damages
enough prints




final design, executed




purpose elaboration

in complex systems
purpose is elaborated into subpurposes

purpose

subpurpose subpurpose



dropbox

Securely share, sync, and collaborate

Dropbox for Business is the secure file sharing and storage solution
that employees love and IT admins trust.

share: control who can read your files
sync: keep files on multiple machines consistent
collaborate: support multi-user editing of documents

store: expand space available by storing files in the cloud



a hierarchy of purposes

manage files

share sync collaborate



the fundamental idea

in a well designed system
each concept is motivated by one purpose




example: word processor

construct and edit
formatted documents

create and apply consistent formatting ~ consistent formatting
edit content  formatting within document across documents

structure document
into units

text ~ paragraph  format  style  stylesheet




but what
exactly is a
concept:






a conceptual explanation

on: bool
time: Slot

schedule: set Slot
inv on = (time € schedule)
tick £ time := next(time)

toggle (s: Slot) &
if s € schedule then schedule := schedule u {s}
else schedule := schedule \ {s}



a hon-conceptual description

-ON <~ ON fick
—_— > —> toggle(day)
— toggle(night)
-0ON —ON
-0ON ON
ON “ ™~ ON



a concept is...

an increment of functionality
can be included independently of others

that fulfills a purpose
contributing to the system'’s overall purpose

with its own state
visible to the user

with its own actions
performed by the user

affecting the external world
but often only indirectly



formal models of concepts

on: bool
time: Slot

schedule: set Slot
inv on = (time € schedule)
tick 2 time := next(time)

toggle (s: Slot) £
if s € schedule then schedule := schedule U {s}
else schedule := schedule \ {s}

what's good what's bad
every behavior every behavior
(helps get it all right) (irrelevant ones too)
just what, not why just what, not why
(separation of concerns) (no real meaning)




the operational principle

a better way to define & explain a concept

an archetypal scenario
separates essential from accidental aspects
shows how purpose is fulfilled
by combination of user & system actions

!l 4“

“if you pull a tab out, then
when that time slot comes
around, the light will go on”

' /

™
f'.

Michael Polanyi



“Iif you pull a tab out, then
when that time slot comes

\) around, the light will go on”

= “Iif you change a style’s format, 2

. ...~ | then all paragraphs of that style
will change format accordingly”

- “Iif you tag a photo,

= then all friends of the
person tagged will be
able to see the photo”

. ... ifyouselectafileandit
s belongs to a folder with

keyboard focus, then

Féeyilore

pressing delete will move
= the file to the trash”



purposes, principles & misfits

purpose: allow undo of deletions

operational principle: if you delete a file, it moves
to a special folder; you can restore from there, but
emptying it removes contents for good

operational misfit: if you delete a file on an

: external drive, you cannot reclaim the space until
: you empty the trash, but then you'll lose the
ability to restore files deleted from the main drive

\'.

concept: trash operational misfit: if you delete an old file and

P Sy e
change your mind, you may not be able to find it
again in the trash (if there are many deleted files

and you forgot the file’s name)




design structure



concept dependences

(c,c’) € depends < Va: apps - ¢ € concepts(a) = c'€ concepts(a)

stylesheet
concept
v
dependence: style
can't have style
without format / \
format paragraph
\ / David Parnas
ext uses relation




abstract concepts

(C;,C) € instantiates < (Va: apps - ¢ € concepts(a) = i - ¢; € concepts(a))

stylesheet
paragraph style
-~ ~ \
v -7 . . e
style < instantiation
S N~
abstract S .
concept o
P character style
v
format paragraph

o~

teXt




purpose hierarchy

(p,p’? € requires & Va: apps - p € fulfills(a) = p'e fulfills(a)

construct and edit
formatted documents

create and apply consistent formatting ~ consistent formatting
edit content  formatting within document across documents

structure document
INto units




purpose-concept mapping

{p,Cc) € motivates < Va: apps - p € fulfills(a) = c € concepts(a))

L% stylesheet
& <
3¢° <€ (o€ Ao
c}'zﬁ‘ o N e
O & SN style
NN ¢
© “Q\’&\(‘\ @ & &
! & o
@QQ@&"&\QQO ‘360 ®
& format paragraph
@7"\%\‘ \ /
& &
C,(e COQ
N\
3

teXxt




analyzing designs



the ideal mapping

PUrposes COHCBPtS

Pl Cl

P2 C2




4 bad smells

unfulfilled purpose overloaded concept
P1 C1l P1 C1
P2 P2

unmotivated concept variant concepts
P1 C1 P1 C1l

N

C2 C2



P1

P2

leaf

unfulfilled purposes

Cl

C2

user (Apple Mail, Gmail)
> 'identify parties to communication’
> weak search, no authentication

slide hierarchy (Powerpoint)
{ . . !
> ‘structure slides in a tree
> sections provide just one level

aspect ratio (Sony A7Rii, Canon 5D3)
> 'take square image’
> can't view in finder or save setting

binder (Preview, Acrobat)
> 'maintain composite PDF doc’
> can insert pages, but forgets source



unfulfilled purpose Apple Mail

= @) B Mon Mar 23 5:42 PM Daniel Jackson Q

- h
J People '
| -

Shafi Goldwasser

T shafi@theory.Ics.mit.edu
ail.mit.edu> and 1 more... sha@mi adis

Graduate Students at CSAIL®

;r search)

y.csail.mit.edu>

Sender contains: shafi

Subjects
Subject contains: shafi Pester
shafi's email
NSF
Attachments
M, Tiffany Luongo <tluongo@csal Attachment name contains: shafi E

active

hat we will be starting the Summer '15 graduate student support process on Monday,
0 working with you on coordinating your graduate student planning. Please be in

ibout your plans and if you intend on supporting graduate students at CSAIL over the E

Arnrdnayy AMarecrh D22vA withh » linlk A vinvniir enaritGe DI Farm waathiicrhh wirill incliida svemasiy



P1

unmotivated concepts

Cl

C2

performance
buffer (emacs)
> no reason not to save to file

stash (Git)
> addresses misfit in branching

kludge

glue records (DNS)
> addresses misfit of circular deps

kludge



P1

variant concepts

N

Cl

C2

rating stars (Lightroom)
> colors, flags, stars, oh my!

rules & searches (Apple Mail)
> two ways to specify set of messages

labels & categories (Gmail)
> two ways to classify messages

text object & text box (Acrobat 10)
> document text too: all different

permissions (AFS)
> coexist with Unix permissions

headline, title, caption (IPTC)
> original purposes lost



variant concepts apple mail

006 Rules

Description: Rule 1
If any : of the following conditions are met:
Cc ¢ Contains : | Alice -) (&)
Perform the following actions:
_ Move Message ¢ tomailbox: No mailbox selected  * (= ®
A
7 4
(Q @23 Alice | %)
v From : :

To
Entire Message




variant concepts for subpurposes

automatic handling ~ find message sent or
of incoming messages  previously received

specify subset of
messages by feature

rule search

Y \
filter search term




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]

Pl Cl

P2

Nam Suh
independence
axiom



overloaded concepts

conference review
» feedback vs. selection

call forwarding
> follow-me vs. delegate

contact (Apple address book)
> shortcut vs. format addressee

friends (Facebook)
> filter posts vs. limit access

signature (Acrobat 9)
> digital vs. physical

paper size (Epson printer driver)
Pamela Zave: > dimensions vs. source
Secrets of CF



overloaded concepts epson driver

2 X 70

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

USB(11x 17 in) =
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))

VyvyVvYyVvYyVYyyly

Orientation: Manage Custom Sizes...
[—

Scale: | 100 9%

| Cancel | [ OK |

result: can't create custom size for front loading



overloaded concepts

select paper select paper source
dimensions in printer

paper size




orthogonality

Pl Cl

P2 C2

orthogonality is violated when one
concepts fitness for purpose is
undermined by another concept



non-orthogonal concepts

origin, space, exclusion (CSS)

P1 ' C1 > 4 position values for 2x3x2 options
: conversation & label (Gmail)
: > same subject, get same label
(

P2 ' C2 listserv & bcc (SMTP)

> modified subject reveals target

title & reply (Tumblr)
> adding ? to title enables replies (1)

group & selection (many old apps)
> can't select objectin a group

=l group & connector (Keynote 5.3)
Shriram Krishnamurthi > can't select box if connected
BCC example



non-orthogonality




image quality setting

FINE

NORMAL
FINE+RAW

NORMAL+RAW
e




aspect ratio




“Image size" setting

A SHOOTING MENU

e

BJSELF-TIMER
| EmIso

EAIMAGE SIZE

ESIMAGE QUALITY

EBDYNAMIC RANGE =100

[EFILM SIMULATION STD,

A ¥

L

04

'\_‘,'

F2
53| EIFILM SIMULATION BKT



nhon-standard ratio + RAW?

A SHOOTING MENU

N

BISELF-TIMER
| EBISO

K3 IMAGE SIZE

EAIMAGE QUALITY RAW

EBNDYNAMIC RANGE

[CFILM SIMULATION

EDFILM SIMULATION BKT

image quality undermines image size



!
: an orthogonality violation
i
set image quality , image quality
set ratio iImage size

/ overloaded concept too

set image quality image quality




uniformity

PI CI
) Ca
v A,f’//
P C
V\\
"YCb

uniformity is violated when
instantiations differ with respect to
fulfillment of purpose

.. directly or indirectly



non-uniform concepts

deposits by check (banking)

> funds arrive before clearing

primitive type (Java)
> not like a class type

direct flight (Official Airline Guides)
> 1flight number, but >1 stop

alerts (Apple iCal)
> can't select email alerts for default

custom settings (Fuji x100s)
> only some settings selectable



all’s well that
ends well



acrobat (version 09)

‘ Acrobat File Edit View Document Comments Forms Advanced Window Help

18 00 « frizzle-permissiony Comment & Markup > & ,

. . . Select & Zoom >
® Acrobat File Edit View Document Comments Forms v Help L
_ — g Advanced Editing - k Select Object Tool
. Sticky Note Text Edits Typewriter B 3 Button
| = - Analysis > D
= S G b1 |71 I ) € & ® 100 - Multimedia ¢ UllArtncIe Tool
. Crop Tool
Customize Toolbars... # Link Tool

Ms. Frizzle will again be taking her :
exciting field trip. Please sign and return the permission sli [1I] TouchUp Text Tool

below. %1 TouchUp Reading Order Tool

v 2 TouchUp Object Tool

Thank you!

Show Advanced Editing Toolba
|

Yes, I give permission for my child to go on the second grade
“Touch and Feel” trip on Friday February 13th to the NastyCo
Nuclear Dump. I understood that my child may encounter the
normal risks of childhood play, including grazed knees, hurt
feelings and exposure to toxic waste.

Select All

it  Place Image... DREe

Find...

Edit Page...

ard to discern any compelling concepts



acrobat (version 10)

® 00 « frizzle-permission.pdf

ceate - | DB eoR | @e60o020 6B e’
1 | /1 l IN & | (=) (e | 100% |~ ‘ = B Tools = Comment §Share

B - — — __@-

_ Field Trip Permission Form » Pages

v Content

Dear Parents:

[P Add Bookmark
Ms. Frizzle will again be taking her second grade class on an

exciting field trip. Please sign and return the permission slip @ Attach a File
below.

x Typewriter Edit Text & Objects
Thank you! aTypmiter A W - | Courier 2] 10 T| Edit Document Text

(R Edit Object
Yes, I give permission for my child to go on the second grade
“Touch and Feel” trip on Friday February 13th to the NastyCo (&) Add or Edit Text Box
Nuclear Dump. I understood that my child may encounter the

normal risks of childhood play, including grazed knees, hurt e

feelings and exposure to toxic waste. f Link
(@x) Button
Parents signature Date & Multimedia v

~ Select Object

» Forms

8.50x 11.00 in » Recogni

user interface has been reworked but still text, text box, object



acrobat (version 11)

® 00 « frizzle-permission.pdf
ceate - | DB o EB | @&z R B T Customize ~ R,
1 | /1 ‘ IN & | (=) () | 100% |~ ‘ - Tools | Sign | Comment
L Ms. Frizzle will again be taking her second grade class on an s —
C . . . . . . v Content Editing
exciting field trip. Please sign and return the permission slip
M below. T Edit Text & Images
Thank you! Md U
Add Image
Q Export File to... v

Yes, I give permission for my child to go on the second grade
“Touch and Feel” trip on Friday February 13th to the NastyCo
Nuclear Dump. I understood that my child may encounter the

More Content

normal risks of childhood play, including grazed knees, hurt @ Add or Edit Link
feelings and exposure to toxic waste. [P Add Bookmark
. ao * y * :
fou“_t— 77’ :Au‘nst 1.5, 2014 : @ Attach a File

) Format
Parents signature Date

AmericanTypewriter Me... ¥
0o ~IjxT 7T T
EFIEIETTT

— \ ) 2 |
g -

8.50x 11.00in

conceptual reworking: now just text



(mis)applying

classic analysis




classic formal design analysis

?

®

descriptions concept, — purpose

behaviors defined C expected

: Y :J/
John Guttag & Jim Horning
Formal Specification as a Design Tool (1980)



misfit #1: purposes £ goals

style: ‘consistent formatting’
doesn't just mean do it once!
means that it's easy to maintain

layer: ‘non destructive edits’
doesn’t just mean edit can be undone
means that edits can be turned on/off, replayed

request: ‘take user to chosen floor’
doesn’t mean don't stop on the way
doesn’t mean ‘eventually’



misfit #2: errors £ counterexamples

changeable and: strong enough,
wall display of prints  no damage to prints...

fulfills?
@)y
Christopher
Alexander
misfits

motivates

adhesive| corkboard |magnetic
corners tiles paint

X X &

notstrong  damages shields
enough prints wifi signal




misfit #2: errors £ counterexamples

projection: ‘visualize time-varying relation as cartoon’
a key concept in the Alloy visualizer
bad flaw: independent layout of each cartoon frame

Castl Cast0
(before) (before)

Ballot0 \"'-:. A Ballotl' d N 4 N
choice: Candidate 4@) 1@) ; L chokos: Candidass L
- - W W
4 ",.""' A [
Voter Cand'c_iate Ballot0 Voter Candidate
intent: Candidate (SC) choice: Candidate intent: Candidate (Sc)




misfit #3: user behavior isn't fixed

changeable
wall display of prints

fulfills?

motivates

adhesive| corkboard |magnetic
corners tiles paint

X X &«

notstrong  damages requires
enough prints 6 coats




misfit #3: user behavior isn't fixed

purpose: help align objects a better design: snap align
O O O m] 03 tagName, am——
o Element I bl -
[ ?
] ] attributes styl £ 5
a design: autoalign Attribute
Align Right Edges 7 " -

Align Top Edges
Align Bottom Edges

Align Vertical Centers
Align Horizontal Centers

Make Centered Row
Make Centered Column




the root of the problem

The role of a formal functional specification is simply to act as a logical
firewall between two completely different concerns... The pleasantness

problem concerns the question whether a system... would satisty our
needs... The correctness problem concerns the question whether a given
design meets such-and-such a formal functional specification. The logical
firewall ... isolates computing science’s well-carved niche from the
pleasantness problem to which science has little to contribute. Please note
that | did not say that the one problem is more important than the other;
after all, no chain is stronger than its weakest link.

/
Edsger Dijkstra
EWD952



what were we analyzing

Elements of Style:
Analyzing a Software Design Feature
with a Counterexample Detector

Jackson & Damon, ISSTA'96

& File Edit UView Insert Format Font Tools Window
FSE 95/ w

A method is described for sutomatically detecting errors in & software
design. The design is recorded in s snn};le relational language, slong
with properties that are assumed to hold. A model checker enumerates
assignments of varisbles to relstion values until o cour.twexsmplc is
found—an assignment for which s property does not hold.
Enumention quickly becomes intractable as the nu o

and the sizes of the relations increases, but by exple
symmetries in the space of enumenrstions, the seard [ oNormal
an exponential factor.d Point

Quote (Cancel

Reft
section fpply
| Define |

Show: ® Document Styles O Al Styles

][ Use As Defoult]

. Style: FSE 95/w |

Keywords: softwaye design, model checking, forms
relstional calculus, Z, symmetry, revesling subdom

1+  Introduction?
11+ Formal Analysis of Design Sketches

Software design is notoriously subtle and error pro
rote manipulation of formulae, lacking any subtiety sectionSutf
error-free, is therefore an exciting prospect Fifteen
Homing demonstrated that the elements of quite s
window systern) could be cast in a formal specificat
with a set of pr:irwmcs [GHB80], The consequences o
are thus reduced to formulse that can be presented
evaluation.d
This is perhaps the most compelling

Section + Space After O pt

Bosed On: [senlon Ia

|~

use of form

Next Style: [Se( tionSub

Microsoft Word

2 SWATCHES

%‘ & Tint ' %
A
[ Papen

W eack) 24
B Registration) 2z &
[ C~100M=0Y~0K~0 ax
[ C=0M=«100 Yu0 K=0 ax
[ C=0M=0Y=100K=0 ax
[l C=15M=100 Y=100 K=0 ax
B C~75M=5Y~100K~0 ax
[ C~100M«90 Y=10K=0 ax

Indesign
swatches

Color 5cheme

L
f dard | Custom |

¢

Standard Color Schemes:

Title

= Bullet = Bullet

Title

Preview

( Delete Scheme )

(Cancelj) ( Apply :) f*pplrto—kﬂ-a

Powerpoint
schemes



a style concept idiom

concept name

purpose

known instances

related to

challenges

style

achieve consistent formatting of a set of elements

para and char styles in Word, Indesign, Pages,
Keynote 6; Indesign swatches; Powerpoint themes;
classes in CSS

style buffer, stencil, master

as-1s inheritance; partially defined styles;
precedence when overlapping



Element

style idiom object model

Style

basedOn

BE

Stylesheet

styles

Style

base
style Style
rules
value !
Rule >|  Value
property
!
variant
Property
Element
style

Yy

Name

add ons

Style

next

Style

name

Name







design case studies



small survey of MIT dropbox users

correctly predicting behavior

80.0%

60.0%

40.0%

20.0%

good knowledge average knowledge poorknowledge

B delete shared folder results in leaving
B delete shared subfolder removes it

Y . ¢
i ' &

Kelly} Zhang



gitless: a reworking of git

Gitless: a version control system

About Gitless Download

Gitless is an experimental version control system built on top of Git. Many people « Mac OS X Binary (.tar.gz)
complain that Git is hard to use. We think the problem lies deeper than the user
interface, in the concepts underlying Git. Gitless is an experiment to see what
happens if you put a simple veneer on an app that changes the underlying concepts.

e Linux Binary (.tar.gz)

» Source Code (.tar.gz)

Because Gitless is implemented on top of Git (could be considered what Git pros call For installation instructions see the

a "porcelain” of Git), you can always fall back on Git. And of course your coworkers readme file. After installation, you

you share a repo with need never know that you're not a Git aficionado. should be able to execute the gl
command. The current Gitless version

Check out the documentation to get started. If you are a novice user that never used is 0.7 which was released on 4/2015

any version control system the documentation should be enough to get you started. (release notes).

If you are a Git pro looking to see what's different from your beloved Git you'll be
able to spot the differences by glancing through the Gitless vs. Git section.

Santiago
Perez De Rosso



a sample git misfit

sample misfit

you're working in a branch and want to switch to another
but there are uncommitted changes

you can't switch without overwriting work in t

ne new branch

you don't want to commit unfinishec

work

best option is to stash, but even that doesn’t work if conflicts

diagnosis
staging area, working directory and branch

are coupled

and stash is an unmotivated concept

gitless: new concept of branch

when you switch branches, the working directory changes with it
and all uncommitted changes in the old branch are saved



why is css so damn hard?

control layout

set visibility set position
set dims &
offets set overlap
container-dependent set width & height
positioning

scrolling-independent
positioning

exclusion

dimension

offset
space | -

-—

—

-—

width

height

viewport space

element space

hypothesis: driving design by use
cases: gets hopelessly coupled

Lea Verou a lesson for agile development?




code analysis opportunities

are defects clustered around fragile concepts?
predict where next defect will be?
focus refactoring efforts?

can concept coupling be inferred?
map modules to concepts & look for interactions

find needless dependences?
compare code & concept dependences
identify dependences due to implementation



conclusions



summary

concepts
a better way to design software

dependence graph
shape an MIVP

explore radical redesigns

operational principle
lightweight test of a concept design

concept-purpose mapping
identify concepts to kill
investigate overloaded concepts for misfits



join the great concept hunt

researcher seeking...
nifty concepts
troubled concepts

get a reward!
an ack & a concept T shirt
for every example | use in my book

dnj@mit.edu
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