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<!DOCTYPE html>
<html>

<head>
<meta charset="utf-8" />
<meta http-equiv="X-UA-Compatible" content="chrome=1" />
<meta name="description” content="Resume : resume" />
<meta name="viewport" content="width=device-width, initial-scale=1.0" />
<link " href="http://maxcdn.bootstrapcdn.com/bootstrap/3.2.0/css/bootstrap.min.css">
<link " hre ttp://maxcdn.bootstrapcdn. com/bootstrap/3.2.08/css/bootstrap-theme.min.css">
<link rel="stylesheet" href="css/stylesheet.css">
<link rel="stylesheet" href="octicons/octicons.css">
<script src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.1/jquery.min.js"></script>

<script src="http://maxcdn.bootstrapcdn.com/bootstrap/3.2.0/js/bootstrap.min.js"></script>

<title>Patrick Sullivan - Resume</title>
</head>

<body>
<div class="container">

<!--title row-->
<div class="row section-row" >
<div class="col-md-8">

<hl><img id="profile-pic" src="https://avatars.githubusercontent.com/u/20422187" alt="GitHub Profile" class="hidden-xs img-circle img-responsive col-md-2
col-sm-2 col-xs-3" >
</h1>
<hl>Patrick D. Sullivan <br/>
<small class="lead">Software Engineer | Application Developer</small>
</h1>
</div>

<div class="col-md-4 text-right hidden-xs">
<h4>
<span class="octicon octicon-mail"></span>
<a class="email" href="mailto:patrick@pdsullivan.com">patrick@pdsullivan.com</a>
</h4>

<h4><span class="octicon octicon-link"></span><a href="http://pdsullivan.com” target="_blank"> pdsullivan.com</a></h4>
<h4><span class="octicon octicon-device-mobile"></span> (205)222-4749</h4>
</div>

<div class="col-md-4 visible-xs">
<h4>
<span class="octicon octicon-mail"></span>
<a class="email" href="mailto:patrick@pdsullivan.com">patrick@pdsullivan.com</a>
</h4>

<h4><span class="octicon octicon-link"></span><a href="http://pdsullivan.com” target="_blank"> pdsullivan.com</a></h4>
<h4><span class="octicon octicon-device-mobile"></span> (205)222-4749</h4>
</div>

</div>
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Preventing Layout Errors
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Preventing Layout Errors

ALL DEVICES ®
10,731 total

SUPPORTED DEVICES ®
9,596 supported by this app

EXCLUDED DEVICES ®
0 excluded from this app
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Improving Performance
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Relational Layout Constraints
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Layout Solving
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Layout Solving

Goal
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Layout Solving

Goal
Compute absolute position of all the views
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Layout Solving VS Layout Synthesis

Goal Goal
Compute absolute position of all the views Synthesize position and size constraints
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B.right - B.left = 80 ?
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Approach

Encode the synthesis program as a logical
formula Lpsyn(scr‘een, V)

Find a satisfying assighment to
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Layout Synthesis

L|szn(scr‘een, V) = (pposition(scr‘een’ V) A (pconstraints(v) A (pvalid(v) A (pacyclic(v)
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Layout Synthesis

(pposition ( screen, V)
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screen.right = 240 A
A.left =0 A
A.right = 890 A
B.left = 120 A
B.right = 200
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Layout Synthesis

What are the possible constraints for view B?

C(B, v, screen) = {cj, c5, c;, ... , C}
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Layout Synthesis
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C(B, v, screen) = {cf, c%, ¢}, ..., &} €= O(v])

| —E | -

B.left = A.right + m_ (c,) B.left = screen.right + m  (c,)

—-

(1-b)*B.left + b*B.right = (1-b)*(A.right + m ) + b*(screen.right - m.) (c3)




Layout Synthesis

What are the possible constraints for view B?

C(B, v, screen) = {c , c& } €= Ofv])
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Layout Synthesis
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Natural Layouts
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Natural Layouts
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Probabilistic Model

Learn a probabilistic model that predicts likelihood that a constraint is used

P(c | screen, v) —» R ¥

. -

Which constraint is most likely?
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Learn a probabilistic model that predicts likelihood that a constraint is used

P(c | screen, v) —» R ¥



Probabilistic Model

1 w
P(c screen, V) = P, (cC f (c, screen, v)) &
(c | 0 V) = rscreenyy 117 (e | Rle , V)
f, Bias f, Distance . Constraint Type . Intersection
b |
B B < | B
4>
f_Margins f_ Orientation . Size f_Complexity

<m o, m.> ™ B I b ==
B mL == @, mR == @

All Trained using Maximum Likelihood Estimation



Generalize to Multiple Devices
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Generalize to Multiple Devices

1. Synthesize Layout Using Input Specification 2. Render on Multiple Devices
A |=
Lleyn(scr‘een, V) P N Lplayout(d’ v, €, S)

3. Check that Synthesized Layout Generalizes

(ppr‘eser‘ve_aspect_r‘atio(v’ vd) A (pinside_scr‘een(d’ Vd) A
vV, A Set of Robustness
d

(ppixel_perfect (Vd ) A (ppr‘eser've_or‘der' (V, Properties

(ppr‘eser‘ve_center'ing(v’ Vd) A(ppr‘eser've_mar‘gins(v’ vd)

All Steps Encoded as a Single Formula!



User Feedback

Layout

7
‘—) Inferiji -
— N




User Feedback

Layout

N

‘\
User Feedback \‘

# B .left = 120 A B, .right = 200

A
‘ > inferUl = 2

(puser'_-Feedback



Evaluation
Infer Ui

Top 500 Top 500
B> Google Play GitHub



Evaluation

Synthesis Success Ratio / Runtime

[2, 4) [4, 8) 8, 12) [12,16) |  Number of Views
Single Device ~ 100% 100% 100% 100% | SuccessRatio

37Tms 59 ms 129 ms 519 ms }  Average Synthesis Time
Multi Device 99% 93% 73% 56%

44 ms 95 ms 314 ms 3s



View Generalization
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63% 25% 8% 4%

no feedback 1 feedback 2 feedbacks 3+ feedbacks
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Layout Errors
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ﬂ(ppixel_perfect

16
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preserve_centering
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