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Why code formatting?

consistency:
feeling “at home”

fewer bugs
fewer distractions
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/** \file 
 * Copyright (c) 1999, 2000 Carlo Wood.  All rights reserved. <br> 
 * Copyright (c) 1994, 1996, 1997 Joseph Arceneaux.  All rights reserved. <br> 
 * Copyright (c) 1992, 2002, 2008 Free Software Foundation, Inc.  All rights reserved. 
<br> 
 * 
 * Copyright (c) 1980 The Regents of the University of California. <br> 
 * Copyright (c) 1976 Board of Trustees of the University of Illinois. All rights 
reserved. 
 * Copyright (c) 1985 Sun Microsystems, Inc.   
 *   All rights reserved.<br> 
 * 
 * Redistribution and use in source and binary forms, with or without 
 * modification, are permitted provided that the following conditions 
 * are met: 
 * - 1. Redistributions of source code must retain the above copyright 
 *    notice, this list of conditions and the following disclaimer. 
 * - 2. Redistributions in binary form must reproduce the above copyright 
 *    notice, this list of conditions and the following disclaimer in the 
 *    documentation and/or other materials provided with the distribution. 
 * - 3. Neither the name of the University nor the names of its contributors 
 *    may be used to endorse or promote products derived from this software 

Dart people said: “this is the hardest program I’ve ever written.

C indent has hundreds of options. K&R style:

$ indent -nbad -bap -bbo -nbc -br -brs -c33 -cd33 -ncdb -ce -ci4 
-cli0 -cp33 -cs -d0 -di1 -nfc1 -nfca -hnl -i4 -ip0 -l75 -lp -npcs -nprs 
-npsl -saf -sai -saw -nsc -nsob -nss
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Formatting is at least as complex as a language
SQ

L
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Formatting is at least as complex as a language
Jav

a



SWAT - Software Analysis And Transformation

Formatting is at least as complex as a language

COBO
L
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The plateau: declarative formatting

parsing styling formatting

“Styling” : linear in the amount of grammar rules (e.g. twice as many)

automaticprogrammatic

staging allows for separation of concerns
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What if… there were  
a formatting AI?

• Declarative formatters are still complex 

• What if we could configure them “by example”? 

• What is the least and simplest AI we can use? 

• Model the human (parallel with Turing Machine) 

• What do programmers do when typing and indenting? 

• I.o.w. What are the mechanics of formatting?
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AI-based formatting

training formatting
parsing

parsing

cla
ssi

fy automatic

au
tom

ati
c

automatic

automatic

The only human input
becomes the training

corpus… or?

featurescorpus

specimen
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An AI Model for formatting

•User is typing… 

•After each token 

•newline or not? 

•how many spaces? 

•Repeat

“classes” = formatting directives
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A missing feature

if (debug) {↵  
␣␣␣␣println("x")↵ 
}↵

if (debug)↵   
␣␣␣␣println("x")↵

if (debug)↵  
␣␣␣␣{↵  
␣␣␣␣␣␣␣␣println("x");↵ 
␣␣␣␣}↵

if (debug)↵  
␣␣␣␣println("x");

confusion
clarity

bad layout good layout
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Features of parse trees

Not too specific,
but not too general…

trial and error, and
spreadsheet staring:

i.o.w. expertise on trees

Better add a new “feature”
that distinguises between two classes

of formatted code, than to add an
overly specific constraint.
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AI-based formatting

training formatting
parsing

parsing

cla
ssi

fy

The feature set is where 
the heavy lifting is
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Research questions
1.Does the AI format accurately? 

A. Is the AI training dependent on grammar shape? 

B. How much training does it need? (2A) 

C. Does it generalize to grammars beyond the experimental stage? 

2.Is kNN a viable option, even if simplistic? 

A.How big do the models become? (1B) 

B.What is the right `k`? 
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Measuring accuracy
•Does the formatted code look like a golden standard? 

•Levenstein distance? Hamming distance? 

•No! One indentation error leads to many many edit steps. 

•“Misclassification rate” is much better
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Efficiency
•CodeBuff operates at 2k-5k lines per second 

•Worst case formatter is in O(N2.log(N)) 

•CodeBuff keeps all the training data in memory 
(text + trees + classification) 

•L1/L2 cache coherence is relatively low 

•kNN replaced by “Random Tree/Forest” helps
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Reflection
•CodeBuff: very useful and fun tool.  

•kNN was sufficient and necessary 

•Finding the right features is a diffucult “art” 

•Building the right debugging tools is key factor 

•Is 100% accuracy reachable with this approach? unknown… 

•Can stream-based AI be ported to box-based AI formatter?

[Escher]
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Thank you!
•Code formatting is important (or goto fail;) 

•CodeBuff: grammars/parsing meets machine learning 

•kNN rocks 

•misclassification rate rocks 

•memory requirements, should be improved. 

•Heavy-lifting 21 discovered formatting features

Terence Jurgen


