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Introduction

Contributing to LibreOffice since Oct 2010
As a developer / TDF member
As a member of LibreOffice Japanese Team ←New!

A little bit of prehistory
Using OOo since 2.x
Not fully satisfied with it, but ...
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Introduction: prehistory

Derived from http://9gag.com/gag/18811
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Newbie wonders with the large code base

Happy with EasyHack™ to start hacking
Code cleanup
Fix small bugs e.g. segv

But wait, awful, how large is the C++ source code?

… any effective way to accustom them?

LibreOffice (core)
Apache OOo (trunk)

Qt 4.6.4
boost_1_46_1

firefox (6.0.2)
koffice-2.3.3

inkscape-0.48.2
abiword-2.8.6

gnumeric-1.10.17
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We have a bunch of cute tools

Existing development tools helps us dealing with the large 
code base:

git
g++
gdb
Valgrind
Cppckeck
callcatcher
zzuf
…

The point is: using them makes it possible to analyze specific 
aspects of code without human interfering further
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Cluster analysis is the next one

Cluster analysis:
Recognizing patterns without prior knowledge of supervisor, 
but only with similarity metrics

Employing a similarity(distance) between compile units
The idea itself is rather old, and some of software exist
But mainly for code duplication detection only
We can expect more

Chae M, Chen JJ, 2011 Reordering Hierarchical Tree Based on Bilateral Symmetric Distance. PLoS ONE 6(8): e22546. doi:10.1371/journal.pone.0022546

Ma J, Amos CI, 2010 Theoretical Formulation of Principal Components Analysis to Detect and Correct for Population Stratification. PLoS ONE 5(9): e12510. doi:10.1371/journal.pone.0012510
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What kind of similarity?

You may define suitable metrics between C++ source files, 
but it would tend to be slow or hard-to-debug.

“Compare tokens after parsing files” sounds attractive (and 
popular in the research area), but impractical for our use
“Compare files as is” is a way to go

Many methods for string comparison available

Photo by quatre mains (http://www.flickr.com/photos/titrans/)
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Hamming distance?

Count indices at which corresponding chars are different
Can compute it fast with a small memory
But it is weak against insertion of irrelevant code:

struct ScLookupCacheMapImpl
{
    ScLookupCacheMap aCacheMap;
    ~ScLookupCacheMapImpl()
    {
        freeCaches();
    }
                                                                                           
    void clear()
    {
        freeCaches();
        // Zap map.
        ScLookupCacheMap aTmp;
        aCacheMap.swap( aTmp);
    }
private:
    void freeCaches()
    {
        for (ScLookupCacheMap::iterator 
it( aCacheMap.begin()); it != aCacheMap.end(); 
++it)
            delete (*it).second;
    }
};

struct ScLookupCacheMapImpl
{
    ScLookupCacheMap aCacheMap;
    ~ScLookupCacheMapImpl()
    {
        freeCaches();
    }
    void clear()
    {
        freeCaches();
        // Zap map.
        ScLookupCacheMap aTmp;
        aCacheMap.swap( aTmp);
    }
private:
    void freeCaches()
    {
        for (ScLookupCacheMap::iterator 
it( aCacheMap.begin()); it != aCacheMap.end(); 
++it)
            delete (*it).second;
    }
};

One empty line
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Edit distance (Levenshtein distance)?

Count insertion/deletion/replacement of chars
Robust, especially strong against insertion of irrelevant code
Known clever algorithm like Myers' O(dm) in time

but still infeasible in our case
Weak against transposition of chunks of code:

struct ScLookupCacheMapImpl
{
    ScLookupCacheMap aCacheMap;
    ~ScLookupCacheMapImpl()
    {
        freeCaches();
    }
    void clear()
    {
        freeCaches();
        // Zap map.
        ScLookupCacheMap aTmp;
        aCacheMap.swap( aTmp);
    }
private:
    void freeCaches()
    {
        for (ScLookupCacheMap::iterator 
it( aCacheMap.begin()); it != aCacheMap.end(); 
++it)
            delete (*it).second;
    }
};

struct ScLookupCacheMapImpl
{
    ~ScLookupCacheMapImpl()
    {
        freeCaches();
    }
    void clear()
    {
        freeCaches();
        // Zap map.
        ScLookupCacheMap aTmp;
        aCacheMap.swap( aTmp);
    }
    ScLookupCacheMap aCacheMap;
private:
    void freeCaches()
    {
        for (ScLookupCacheMap::iterator 
it( aCacheMap.begin()); it != aCacheMap.end(); 
++it)
            delete (*it).second;
    }
};
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A solution: hash-based metrics

“Mapping a source file to a set of hash values of its substrings 
of fixed length” seems a good compromise

Hashing may cause false positives of match
Rolling hash works effectively
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Diagonal for clustering

Diagonal: http://diagonal.sourceforge.net/
Providing CLI utilities
implemented in C99 + POSIX
New BSD License
still unstable

http://diagonal.sourceforge.net/
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Preliminary setup: generate sorted hash files
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Preliminary setup: generate sorted hash files
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Use case 1: 2011-10-04 sw
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Use case 1: 2011-10-04 sw

No copyright header?
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Use case 1: 2011-10-04 sw

Is this array really used?
- No!
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Use case 1: 2011-10-04 sw

commit 45c0e01925739042ce36f164223256db17ade565
Date:   Tue Oct 4 23:44:50 2011 +0900

    removed isolated file
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Use case 2: 2011-10-07 sc
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Use case 2: 2011-10-07 sc
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Use case 2: 2011-10-07 sc

commit 6b280c938d2213cf9e7ddea13baa38427c3b5c6d
Date:   Fri Oct 7 00:51:06 2011 +0900

    delete NULL is safe
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Use case 3: 2011-10-12 svx
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Use case 3: 2011-10-12 svx
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Use case 3: 2011-10-12 svx

commit ff9da5a017a56c06a644cf5da8d4a34f4b275df8
Date:   Wed Oct 12 12:16:24 2011 +0900

    extract a common inline function into header
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Summary

Cluster analysis helps you understanding the code base
Get diagonal by
git clone \ 
git://diagonal.git.sourceforge.net/gitroot/diagonal/diagonal

Related works
Detecting code duplication / plagiarism

Code clone literature
How to detect code duplication during development?
Plagiarism Prevention and Detection

http://students.cis.uab.edu/tairasr/clones/literature/
http://stackoverflow.com/questions/191614/how-to-detect-code-duplication-during-development
http://www.ics.heacademy.ac.uk/resources/assessment/plagiarism/index.html
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All text and image content in this document is licensed under the Creative Commons Attribution-Share Alike 3.0 License 
(unless otherwise specified). "LibreOffice" and "The Document Foundation" are registered trademarks. Their respective logos 
and icons are subject to international copyright laws. The use of these therefore is subject to the  trademark policy.

Thank you!

Aknowledgement

http://creativecommons.org/licenses/by-sa/3.0/
http://wiki.documentfoundation.org/TradeMark_Policy
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