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e Work Areas

o Refactoring tools (C++, Ruby, .A{
Python, Groovy, PHP, JavaScript,...) - Credo:
for Eclipse

o Decremental Development e People create Software
(make SW 10% its size!) 0 communication

0 modern software engineering o feedback

o Patterns O courage
' POSA 1 and Security Patterns e Experience through Practice

e Background 0 programming is a trade

o Diplom-Informatiker o Patterns encapsulate practical
Univ. Frankfurt/M experience

o Siemens Corporate Research e Pragmatic Programming
Munich 0 test-driven development

o itopia corporate information o automated development

technology, Zurich (Partner)

o Professor for Software
HSR Rapperswil,
Head Institute for Software

o Simplicity: fight complexity
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e Why Refactoring Tools

0 and overall challenges
e Challenges

o0 Comments

0 Syntax Representation

0 (Re-)generating Code
e Potential Solutions

0 Gathering Comments

o0 Comment Categories

0 Associating Comments
e Conclusion
e Outlook: Decremental Development
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e Refactoring is essential to Agile development
0 as Is test automation
e Working code is used longer than intended
0 requires more and more maintenance
e Pro-active maintenance will prevail
o fix and patch degenerates design -> design debt
e Design improvement is needed
0 need to pay back design debt!
e Decremental Development
0 need to do more with less code



Tools we've created o7 wstirure
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as Eclipse Plug-ins 0 sortuare

e C++ Refactoring

o now part of CDT 5.0 (more to come)

o plus a unit testing framework and plug-in: CUTE
e Ruby Refactoring

o part of Aptana’s IDE and plug-in for DLTK-Ruby
e Groovy Refactoring

0 actively participating in ongoing improvement
e Python Refactoring

0 parts are integrated into PyDev (Open Source)
e PHP and JavaScript Refactoring

0 student projects requiring more work to be usable
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e Some Eclipse language plug-ins started by
copying (older versions) of JDT

o CDT, JavaScript (JSDT)
0 obsolete code, structures not fitting the language

e Focus on editing and navigation not
Refactoring

o relationship between internal representation and
program code only partial

e Language parsers often derived from
compilers

0 abstract syntax tree is too abstract
0 relationship to source code is too coarse grained
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e Companies supporting Open Source Eclipse-
based IDEs have own commercial versions

o which might provide their own Refactoring support
(i.e. Zend Studio vs. PHP-Eclipse plug-in, PyDev)

o CDT and many companies (WindRiver, Nokia, ...)

0 Resources of Open Source projects need to work
on commercial parts

e Eclipse project members focus on other areas
0 esp. debugging for CDT, not UT and Refactoring
e Lack of funding or ongoing interest
0 e.g., student projects get abandoned
e Becoming an Eclipse committer is hard
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RefaCtOring and @®  INSTITUTE

O FOR

Comments ® SOFTWARE

e "Improving the design of existing code
without changing its external behavior.”

e Comments do not contribute to external
behavior.

e Removing comments is a valid Refactoring.

e Loosing comments while Refactoring is not
wrong.

o but annoying to developers!
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® orlglnal code (fOO.C) compiler’s internal representation
(1) #define mul(a,b) a * b lacks detail needed for refactoring

(3) int mainQ) { ':Ur;‘;itinon
4 /*¥ Commentl */

(5) return mul(3 + 4, 5); // Comment2

(6) }

statement
list

e after preprocessing

return 3 + 4 * 5;
} | foo.c:5 |

constant

type value
int 23

e compilation | Abstract Syntax Tree>




I D E r s Vi ew of th e AST ———y
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( ne g I (S Ct i N g p re- p rocessoO r) ®  SOFTWARE

® orlglnal code (fOO.C) (IDE’S AST abstracts away things )
(L#define mulCa,b) a * b

Function \
main

(3)1int main() {
4 /¥ Commentl */
(5) return mul(3 + 4, 5); // Comment2

statement

(6)} list

® parser .
statement return expression
f

Abstract Syntax Tre%::>
( constant ’

type value
int 23

oo.c |foo.c
line:5 |line:5
col: 11 | col: 24

foo.c |[foo.c
line:5 |line:5

Cpositions might be wrong )

OOPSLA - Practitioner Report 10 © Peter Sommerlad
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AST too abstract i SorTwaR:

e especially in Groovy, equivalent syntax
elements map to identical AST structure

DeclarationExpression(a = 3)
Left Expr a (Type Object)
Right Expr 3 (Type Integer)

DeclarationExpression(b = 4)
Left Expr b (Type Object)
Right Expr 4 (Type Integer)

MethodCallExpression

def a=3,b=4;println a+b*5

semantically identical
Groovy code

Method println

def a = 3 | Argument BinaryExpression(a + (b * 5))
/* use Object instead of def */ Left Expr a
Object b = 4

VARV,

Operation +

println (a + (b * 5)) Right Expr BinaryExprssion(b * 5)

Left Expr b
Operation *
Right Expr 5

Groovy AST (simplified)
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e When extracting code

o hew AST nodes T G
- : int a =5, b = 6;
O ‘EX|St|ng AST nOdeS int ¢ = ++a + b++;|// calculate
| in new positions } return a + b + C;
| with new parents

N
[extract method:calculate/

e Structure changes \/

-\ int mainQ) {
0 positions can be wrong| it a < s b - 6:

o indentati0n7 int ¢ =|calculate(a, b)

return a + b + c;

o o

i }
0 which syntax? int calculate(int & a, int & b)
{
® HOW to keep 1nt ¢ = ++a + b++;
the comments? : R €
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Eclipse JDT loosing o ! s
comments:

@ SOFTWARE
e Most Java Refactorings work fine with
comments, however, some edge cases lose
comments (e.g., extract super class, dragging
along a field):

class CommentDemo {

//1leadingComment
public static final int THE_ANSWER = 42; //trailingComment {extract interface keeps J

} //freestandingComment the same comments |

(eXtraCt super class) public class CommentLost {

class CommentDemo extends CommentLost { public static final int THE_ANSWER = 4Z;

}

public CommentLost() {

super();
¥
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e Line comments (lead token till EOL)
o0 whole lines
o line end comments, after a statement (part)

//1ine comment in Java/C++
# a line comment in another language. ..

e Block comments (pair of tokens, nesting?)
o not all languages provide these

/* a block comment */
e Special cases

o comments with “semantic” relationship to the code
I e.qg. JavaDoc like comments

14
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COmmentS? ® SOFTWARE

e Scanner/Parser typically skips comments, as
well as whitespace (often)

0 No longer present in token stream (Groovy):

/*
* This 1s a whitespace comment
*/
println "// This 1s not a comment /* this too */" // but this 1s a 1line comment
Token Stream:
e Need to adjust scanner/parser .
0 recognition already present IDENT) STRING LITERAL] (L)
0 adjust scanner to collect comments with source
pOSitionS Token Stream:
ML_COMMENT)|
MLS

IDENT| [Ws| [STRING_LITERAL| WS [SL_COMMENT| [NLS)

OOPSLA - Practitioner Report 15 © Peter Sommerlad



Where to put the <08 s
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comment information *oe | torwane

e Option 1: (usually doesn’t work)
o store them within the AST
o if the compiler’s AST --> performance could suffer
o if the IDE’s AST --> needs invasive change
e Option 2: (worked for us)
0 collect and store them separately with positions
o simple, could be easily turned on and off

0 re-associate with AST nodes later, only when
needed

e Option 3:

o ignore all comments and throw them away
(not possible now but might be a good idea ;-)
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o Likelihood of association of comment with an
AST element must be determined to move
elements with the code

class Foo
{
//leading [belongs to Foo())
public:
Foo();
virtual ~Foo(); /*trailing*/ (belongs to ~Foo())
/* leading */
void bar(); (belongs to bar() )
private:
int 1;
N //freestanding (belongs to class Foo )
Example Heuristic

OOPSLA - Practitioner Report 17 © Peter Sommerlad
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Association algorithm

e For each range covered
by an AST node:

0 check if there are adjacent
comments
I assign leading/trailing comments

O recurse to sub-nodes
Il associate them to sub-nodes

0 associate remaining comments

e Algorithm relies on comment
and node positions

o0 which need to be exact to
decide proximity

18



Representing comment S ——
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association: Invasive 8 sormwane

e First approach was to change AST node base
class to keep associate comments

o often required change to language’s
implementation or IDE’s core data structures

e Drawbacks Ty,

0 non-trivial impact on foreign code
I hard to judge large patches necessary

o could slow down parsing in IDE or even execution
in stand-alone interpreter/compiler
' measurements proved that

o comments blow up AST's size, even when never
needed for Refactoring

0 N0 guard against unexpected positions/occurences

19




“*minimal invasive” ® ' smimue
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comment association M SOTTWARE

e Inspired by Java’s reflection capabilities,
dynamic proxy objects were created, wrapping
existing AST nodes and added comments and
comment handling methods where needed

e Drawbacks: loss of object identity, overhead
0 visitor infrastructure

COuId not Cope With chinimaIInvasive/
AST Proxy AST
prOXy nOdeS ooooooooo
O N0 means to navigate —— r getCommento
from non-proxy
AST-node to proxy | [/ \ |
O bj e Ct ChiIdNo;: - ChildNode \P~r;xyChiIdNode ProxyChildNode
o Algorithms failed B I il I W




Sepa rate Com ment @®  INSTITUTE
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aSSOCiation @® SOFTWARE

e The "ultimate” solution is to associate
comments with their AST-nodes by using a
hash map, where the AST node is the key and
a collection of comment-nodes is the value

e Advantages
0 association is only populated if really needed
0 ho change of AST data structure required

e Disadvantage

o parser still needs to collect all comments with their
positions

o0 AST iteration to associate comments still needed

21
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e Refactoring tools require a more advanced
syntax representation than compilers or
navigation-only IDEs
0 exact source positions often a problem

e Handling comments in a conscious way by
associating them with AST elements while

refactoring can provide improved developer
experience

o however, cutting original source sections could be
sufficient in many cases

e Maintaining a separate hash map from AST
nodes to associated comments seems to be the
best way to keep the information

22
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e "3 value(comment) < 0” (Alan Kelly)

® comments C
0 "Only the ¢

rong

e Suggestion:

0 Take each c
required re
' idea: auto-refactoring when you type “//” or “/*”

o0 “"Document” behavior by corresponding unit tests.

0 Whenever you see a comment, try to refactor the
code that the comment can be deleted.

for
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Decremental Development - ~™"

e Software is used longer than intended.
e We need to change and evolve existing code.
e Simpler and less code Is easier to maintain.

® Write less code and write simple code!
and/or

® Refactor towards simpler code that is smaller!

e "Decremental Development” means
reduce code size to 10% while keeping
(essential) functionality.
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Questions?

e see also Demo on Groovy Refactoring:
o Wed 10:15-11:00 in 107
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