SolidSource :$$:

SolidSDD
Duplicate CodeDetector
User Manual

For SolidSDDv1 4

] & Solid Software Xplorer Standard 1.333 - evaluation license (15 days remaining)
File Edt View Help
File: F i i CDSolid C DprojectsiJbossfssx
Elements: o

Felations:

Filter: [selection=not listed]
Coloring attribute: [Cloned]
‘Aggregation type: [max]
Direction filter: [infout]
Colorize ends: [start]
Colormap: [rainbow]

Coloring attribute: [Cloned]
Caption attribute: name
Colormap: [rainbow]

Legend:

ys e )
| ion summary : Clone 93 !E

N
Reference: =1
Availabiltyttem java

1.. \remotinglsrcimainitestidete:
3.. \tomcat\srcimainiorg)jbossin,
8. \jmxisrcimainitesticompliance
5.. \commontsrcimainiorgljboss|
1.. \remotingsrcimainiorgljboss'
1.. \testsuite\srcimainiorgijboss’

1.. \testsuiteisrcimaintoraliboss’

Duplicate:

messaginglsrcimaintorgljbossim: Avghvailtem java
\commonisrcimainiorgijbossiutilis
‘icommonisrcimainiorg)jbossiutilif
‘connectorsrcimainiorgljbossire:
\transacﬁm\sr:\main\or_g\jboss\g

Renamings

I 1 getMinAvailability 1x getAvgAvail
3 eommerisinaitorabessiu . -
45 * message.
A i valuation license 23 Availabil 2% AugAvailltes
47 * @parem msg D JEAaION Ioense = = 156 25 wailtem
pr b ‘ [Selected 1 elements. 0:03,begi 0.00, e amEl
49 public (final String msg) { public NestedRuntimeEx
50 super (usg) ; super (usg) ; — 5
51 this.nested = null; this.nested = null;| | 1% "availability” 13 "AvgAvail”
52 |} : % bR 82
53
sa grx s
55 * a /ee i * Construct a <ct>Hes
:::- : . d nested St | : LER LSS Mo difications
58 * @param msg Detail message. * Gparam msg  Detal [ car e,
59 * @param nested Nested <tt>Throwable</tt>. * @param nested Nest| [ =
60 =2
61 public NesvedRuncinex| [ oot ciyamm
62 super (usg) ;
63 this.nested = nested; this.nested = neste
64 He: Util. {this, ted) ; NestedThrowable. Ut
65 } | } .
66 | Deletions
67 grx g
1] = | 70 info.getProficiencyt TableColumninfo PROFICIENCY _INTERMEDIATE) —
Clone 3172 | Difference: 6/5 | Clone 3172 | Difference: 5 =l
A

March2010

© 2007-2010 SolidSource BV www.solidsourcé.com







SolidSource ¥ Page|3

Contents
R [ 01 (oo [FTo{ 1o o O PP PP P PP PPPPPPRTPPP 5
IR S W o] o To T (=To [ oo a1 {To [0 = LA To] o 1= PP 6
R [ 4151 v= | =40 o TP PP P PPPPPPRPPP 6
2 MAIN FUNCHIONS ...ttt e e e e et e e e e e e e e e e e e s e nbb e e e e e e e e e anbrnreeeeeeannes 7
2.1 Basic code cloning terMIiNOIOGY........ceiiiiiiiiiiiiiie e 7
A2 €10 J I - 0T | O 9
2.3 CreatiNng @ NEW PrOJECE......uuiiii ettt e e e e ettt e e e e s st e e e e e s s s sb e e e e e e s s asb e e e e e e easannnnneeeeas 11
P2 T R I 1= 111 (=T =T od o] (=P 13
2.3.2  HiIerarChy fileS..... ... 14
P Moo [T = W o] (0] =T ot AP PP PP PUPPPPPPP PO 17
2.5 Running theduplication deteCtion................oooi oo a e e e e e 18
2.6 Adjusting the projJect SEINGS ....uuiiiiiiiiiieiiie e 18
P A €T 1= =4[ g [0 [N =] o [0 PO PP PPPPPPRPP 21
2.8  Running SolidSDD in batch MQAdE...........uuuiiiiiiiiiiiieiieeeeeee e 23
2.9 Analyzing and managirtyplication detectionmresults................ooooeeiiiiiiiciciiiiiieieeee e, 24
2.9.1  ANAIYSIS PEISPECHIVES. ....ceiiiiiiiitii ittt e e e e e s s e e e e e s e 24
2.9.2  ClONE MANAGEMENL. .....eeiiieiieiiieeiee e eee et e e b e eeeeeeeeereeeeees 30
3 USAQE EXAIMPLE ... ..t a e e a e e 32

© 2007-2010 SoldSource BV www.solidsourcé.com






SolidSource ¥ Pagels

1 Introduction

SolidSDDs an application for detecting and managimiyiplicae code It can be used to analyze large
projects and detect code that has been cloned (e.g., vianquaste operations) dring development.

Identifying such code fragments can be very useful for facilitating development and maintenance, or for

reducing the memory footprint of an application.

In addition to identifying the duplicated code fragmen&oplidSDDbffers an intuitve graphicaluser

interface for assessing the similarity characteristics and the location of the duplicated code fragments in

the code stack. This enables developers/architects to manage the process of refadigliogited code
by assessing the requireifort and establishing priorities.

The main features foSolidSDRre;

Fast and scalable

Tolerant to variations

Informative

Configurable

Easy to integrate

SolidSDDxan analyze thousands of files in a matter of minbitds uses
caches for preprocessed information, so the second time it runs even fz
In many scenaos it can be executed on the fly, enabling quick and tinr
assessment of code duplication (e.g., before committing code to a versic
repository).

SolidSDDis white space (e.g., comment, spacing characters) agnc
Additionally it searches beyondxactly duplicated code fragments. Most
the times when code is duplicated, developers perfamall modifications
such as renaming variables or inserting/deleting some c8dd8dSDDs able
to cope with such modifications, whileilsrecognizing the modified piece ¢
code as a duplicate. AdditionallgolidSDinpoints the actual differences i
the code, so developers can easily assess the required refactoring effort

SolidSDzan be used both by developers, architeeind project managers
The detailed code views enable developers to precisely locate the duplic
code fragments; the visual overview enable architects to assess
architectural implications of duplications in order to initiate and priorit
refactoring; the aggregated duplication metrics enable managers to |
informed decisions regarding maintenance and trigger timely actions.

Theduplication detectionengine ofSolidSDIzan be configured for variou
detection strategies and accuratgvels to suit specific analysis contexts &
needs.

SolidSDxan be integrated in the build environment \ita command line
interface. In this way théuplication detectioroperation can be executed i
batch mode, for example togethevith the nightly builds.

! The recorded endo-end analysis time of the Azureus code stack (Java application with 3240 files 28MB) on a

LyGdStt /2NBun 5d22 /t! XHduw DIT $gAGK nD. w!a gl a
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1.1 Supported configurations

SolidSDDsupports currently the analysis of software stacks written in theC&+, C#br the Java
programming languages. Other languages can be supported on demand.

System requirements

o Operating sygm: Windows 2000, NT, XP or Vista (32 bit)

. Memory: 1GBminimum,4 GB advised

o Graphics card: OpenGL 1.0 compliant in-dalbr (RGBA) mode, resolution of 1024 x 768
minimum, 1280 x 1024 or higher advised

. Hard disk spacet00 MB free minimum. The actuamount of free space required is dependent
on the size of the analyzed repository and the type of analysis being performed

1.2 Installation

SolidSDDs delivered in binary form, with an associated installer that simplifies the installation process.
Whenrunning the installerwhich is for the largest part se#xplaining) one will be offered the option

to select from severalnstallation modes. The minimal mode installs only the strictly required
components, and uses minimal disk space. The full mode mstiglb some examples of datasets from
already analyzegrojects and can be used to learn the functionsSuflidSDvithout having to firstrun

the analysis on a specific source tré&kis mode requiregxtradisk spaceo be available

© 2007-2010 SoldSource BV www.solidsourcé.com
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2 Main functions

In this section, the main functionality GolidSDDs described. After reading thisne should be able to
perform a basic scenari@reate a new projectiun the duplication detectionprocessand analyze the
results To get a better understanding of howoldSDDcan be used toperform reallife analysis
scenarios, theeader is advised to study the use case examptsentedin Section3.

2.1 Basic code cloning terminology

In order to understand hovBolidSDDOvorks and how to interprethe results, one should be familiar
with the duplication detectionterminology. Here is a minimal set of terms and concepts one should
know before usingolidSDsee alsd-igurel):

Clone An ordered set of statements that i€peated in a number of places in tf
source code.

Clone instance A (minimal) piece of code that includes the ordered set of statements assoc
with a code clone

Clone set The set of all instances of a clone.

Cloning relation An ordered pair of cloneinstances belonging to the same clone sthe first

clone instance of the pair is called theference the second clone instance
called thecloning patner.

Clone farout The number of files containing instances of given clone.

Local gap A numberof neighboring statements in a clone instance that are not part of
ordered statement set of the associated clone. Local gaps are the restdder
insertion/deletion'change that typically takes place after duplicating cod&
copy-paste operations

Identifier renaming The process of changinthe name of identifiers (e.g., variable/function/typ
name) after duplicating code via copgste operations. Code resulting fro
copy-paste operations is rarely of immediate use during development. Such
hasto be adapted first to meet the specification that it implements. Toget
with code insertion/deletion, identifier renaming is a common step perforrime
combination with code cloning

Cumulatedgap The sum of all local gagsom the beginning of a cl@instanceup to a given
statement, corrected with the gap decay. This metric is clone instance
statementspecific.

Gap decay A decrease in the cumulated gap to be considered for each stateofentlone

instance that is part of the ordered sef gatements of the associated clone
This metric is clone instance and location specific being considered on the
set of statements as the cumulated gap.

© 2007-2010 SoldSource BV www.solidsourcé.com
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Figurel: Basic clone detection terminology
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2.2 GUllayout

SolidSDzomes as a Graphicsél Interface (GUI) witmultiple interconnected display areashe main
components of theGUlare depicted irFigure2. These are:

Top menu A classical window menu that offers access to most of the applice

(highlightA) features (e.g.duplication detectiorproject management).

Toolbar An icon based toolbar (sefigure 3 for a magnified view) that offer:

(highlightB) shortcuts to some frequently used operations (e.g., rdaplication
detection)

View mode selection A number of tabs for choosing the view mode of tlene selection area
(highlight C) Available view modes are:

o Clone view:three lists enabling the user to select a dlaprelation
by specifying the clone, the clonestance used as reference and tl
clone instance used as cloningrmer.

e File view two lists enabling the user to seleatl cloning relations
between two files byindicating the file where the reference
instances are located and the file where the clanipartner
instances are located

e Watchlist similar to the Clone viewbut includes only the clone
that have been previously marked as interesting for furtl
inspection.

e Blacklist similar to the Clone view, but includes only the clones t
have been previously marked as not interesting for furth

inspection.
Clone selection area A number of lists (depending on treelected view modefor selecting a
(highlight D) given set of cloimgrelations for further inspection.
Reference filaarea The annotated code of the fileontaining the reference instance (or set
(highlightE) instances) corresponding to the currently selected set of cloning relation:

Clone patner file area  The annotated code of the fileontaining the cloning partnenstance (or set
(highlightF) of instances) corresponding to the currently selected set of cloning relati

In a typical usage scenario, the user has to:

- Qreate aduplication detectionproject (see Sectio2.3), or load a previously defd one (see
Section2.4);

- Adjust the project settings (see Secti@rb), if necessary;
- Run theduplication detectiorprocess (see Secti@b);
- Slect a (set of) clang relations in one of the available view modes;

- Inspect in detail the cloning metrics and the annotated source code of the reference and cloning
partner instances;

- Assess the distribution of the cloning relations (see Se@ié)
- Generateduplication detectiorreports (see Sectio.7).

© 2007-2010 SoldSource BV www.solidsourcé.com
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A more detailed description of theolidSDIBUIland clone analysis featuresgiven in Sectio.9.
Figure2: SolidCD GUI layout
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2.3 Creating a new project

Creating a project is required before running tihgplication detectioranalysis on a new software stack.
The project enables one to manage the analy®sults and to inspect them at a later time without
running theduplication detectiorprocedure again.

Figure4: New project dialog box

New project il

— Project name IJBDSS

Inpuk

Source folder ID:'I,Source'l,jbnss—S.Z.S—src Browwse |
Q File list {optional) I . |
@ File: filer {optional} |- *Discarded Folder™ ;l
+*Forced_file*.java
[~
@ Line Filter (aptional) I j
@ Hierarchy {optional) I Browse

Cukpuk
Data falder IF:'l,.C\naIysis'l,Jboss Browse

i

Analysis settings

Language Iﬁ
Local gap |2—
Cumulative gap |25—
Gap decay IEIl—
Minimum clone size |35—

Help | Create | Cancel |

To create a newduplication detectionproject, choose theC A f S Megnthy $r@nmXthe top menu A
dialog box will appear, similar to the one depictedrigure4. The minimal set of fields that have to be
filled inwhencreating a project is marked by arrows. These fields are:

Project name
Source folder

Data folder

Language

A user given name to refer to¢hproject in the future.
The location of the software stack to be analyzed.

The location of the folder where analysis results are to be stored. The req
amount of space is comparable with the byte size of the software dmadie
FylLftel SR 2KSy dzaay3a (GKS 4. NrgaSé
disk, theproject namefield will be automatically added at the end of the chos
folder name.

The programming language for which the analysis is performed. tBelyiles
that match this field will be analyzed. File extensions are used to perforrn

© 2007-2010 SoldSource BV www.solidsourcé.com
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Ly GKS a!ylfeara aSdidaAry3aas &SSO Af@ryuRingidhk Settiigddf t 2 3
the duplication detectiorprocess These fields are required, yet have default values that should lead to
satisfactory results in most analysis projects. These fields can be adjusted afterwards if needed. They

are:

Local gap

Cumulativegap

Gap decay

Minimum clone size

matching (e.g., .cand .h files will be associated with the C programmi
language).

The maximum size of docal gap in a clone instancésee Sectior2.1). When
cloning code, users perforsmall modifications, such as renaming variables
adding/deleting small portions of code. These modifications lead to diftere
in the cloned code with respect to the cloning source. By accepting gaps
searching for code clones, one can minimize the influence of modificatior
the duplication detectionprocess, and discover clone instances that con
(small) code modi€ations. This field sets the maximum size GalidSDC
statementg) of a contiguous modified piece of code that could be accepte
part of a clone.

The maximum cumulative gap that can be built during compar{see Sectior
2.1). Allowing the presence of gaps when searching for code clones could le
identifying relatively very different pieces of code as being similar. These p
could be parts of an original code clone that has been heavily modifiezhrobe
simply unrelated code parts, yet with a similar construction pattern. Such pi
of code are less relevant for immediate consideration, and can make
inspection of the overall results very difficult. Thamulative gap parameter
allows usersd control the rate with which local gaps are allowed to become |
of code clones during detection. This parameter sets a maximum siz
SolidSDBtatements) for the cumulated gap in a clone instance.

The decrease in theomputed cumulative gap upon detecting a duplicate
statement while comparing clone instancgse Sectior2.1). Together with the
maximumcumulative gap this parameter can be used to control the rate wi
which gaps are allowed to become partaofde clones.

The minimum length of the reported clones @olidSDDstatements). Clone:
that are shorter than this will be discarde8etting this threshold value too loy
can significantly increase the number ofported clones (includig false
positive§ and makes the result inspection difficult

% A SolidCD measure of code that tries to abstract from langspgeific definitios of a statement. In general, one

SolidCD statement can be considered to be equivalent with one lanegpgsfic statement.

© 2007-2010 SoldSource BV
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In addition to the required fields presented abov& $ abSg LINR2SOil¢ RAIFTf 23

optional fields (highlighted by A, BandD in Figure4). Theg are not required to perforngduplication
detection, yet they can be used to filter the input or to enable extra analysis features:

File List

File filter

Line filter

Hierarchy

The path to a text fileontaining a list of fileto be considered during duplicatio
detection. If this parameteis present, it will be used to filtesource folder The
text file should contain the full path of each file to be analyzed on an indivi
line, and should contain files rooted in teeurce folder

A set of wildcard expressions (one pard) indicating what files from thsource
fodera K2dz R 6S GF 1Sy Aydaz2 | O002dzyio -@
2NJ I dbé AYRAOFGAY3TI SKSGKSNI G4KS F7
or included in the selectionfhe expression are ptessed in order from top tc
bottom and are computed on the list of files in teeurce folder filtered by the
file list filter if present.

Thefilter to be used in order to restrict thduplication detectionto a subset of
the lines containedin a file. This can be usedor example to discard
automatically generated codigom the analysiswhen the position of such cod
can be programmatically detected.

The drop list contains all registered filters. Filters are scripts written in
Python programming languagéhat use the open SolidSDDAPI. For more
information on line filter scripts (e.g., developing amgjistering line filters)see
Section2.3.1

The name of a XML file containing an alternativerdrchical description of the
input. By default, the hierarchy given by the source code tree will be use
aggregating and presenting the analysis results. This is called the pt
hierarchy. In addition to this, users can specify a logical decsitipo of the
system (e.g., from an architectural point of view) and use this when analyzin
duplication detectiorresults. For more informationn the XML schemased to
describe the logical hierarchy, see Sect®.2 During analysis users can swit
back and forth between the physical and logical hierarchies.

2.3.1 Line filter scripts

Line filter scripts are text processing programs written in the Python programming language and
implementing a simple line selection intereac The only method of this interface has the following

signature:
Name

Input parameters

© 2007-2010 SoldSource BV
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Output parameters A list of all line numbers pointing to lines thatill be discarded during
duplication deéction.

Discarded lines will be treated as non cloned lines, so they may generate gaps in the reported cloned
code. Here is a sample line filter that can be used to discard the first 10 lines of eadhriiilg
duplication detection

def GetSkipLine s(p_sFile):
|_ILines =]

try:
fileHandle = open(p_sFile,'r")
ILines = fileHandle.readlines()
fileHandle.close()
except:
print >> sys.stderr,('(ERROR: could not parse %s")%(p_sFile)

|_iRange = max(10,len(ILines))
|_ISkipLines = range(l_iR ange)

return |_ISkipLines

2.3.2 Hierarchy files

Hierarchy files are used to give an alternative hierarchical description of the (edkdgical hierarchy)
starting from the physical source code trééhis can be useful, for example, when looking at the code
from an architecturapoint of view.

The logical hierarchy is described using@iL notation.The norgleaf nodes of thénierarchy have user
defined nameswhile the leaf nodes are files in the source treldonleaf nodes are constructed using
nodetags:

T TAA TAITA”2-U0 11T AAe,
/* Children nodes?*/

</node>

The children of notheaf hodes can be other ndeaf nodes or leaf node Leaf nodes arspecifiedvia
tree, directoryor file tags eachhavingtwo required attributes:action and location The definition of
each tag and required attribute is give in

© 2007-2010 SoldSource BV www.solidsourcé.com
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Table2-1:
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Table2-1: Leaf node specification diierarchy files

Tag tree Specifiesn a recursive wawll filesin a givenlocation It takes precedence ove
previous occurraces oftree. That is, when a nofeaf element uses th&ree tag
to specify its leaf nodes, previous assignments of those leaf nodes to othel
leaf nodesdone via areetagwill be discarded.

directory  Specifiesall filesin agivenlocation butit @ Say Qi 62 NJ NBO
precedence ovetree entries and previous occurrencesdifectory.

file Specifieone unique file location, and takes precedence adieectoryandtree
entries, and previous occurrencesfijé.

Action | dadcE Indicates that the files referred by the tag should be added to the currg
selection of the norleaf node.

aemove Indicatesthat the files referred by the tag should be subtracted from f{
current selection of the noieaf node.

Location| Gives the physiddocation ofthe element referred by the tag, enclosed in double quotes.

path should be relative to theource folder(see Sectior2.3).

Example Assume the following physical hierarchy wsthurce folderl’ & /YY

C\Fdder_XFolder_YFilel.c
C\Folder_XFolder_YFile2.c
C\Folder_XFolder_XFile3.c
C\Folder_XFolder_ XFiled.c

And the following hierarchy description:

<?xml version="1.0" encoding="utf -8"7>
<nodes> - -
T TAA TATA2#T1 1 DITTATO e,

. O0AA AAOGEI1T”"2AAAz 11 AAGEI T " 2&l 1 AA(
. AEOAAOI OU AAOQCEIT 1T " 20A1I T OAz2 11 RAQEIT |
. AET A AAOGEIT T ”"2AAAz2 11T AAOCETT”2&1 1 AA(
</node>
<AIAA TAITA?2#1 i DI TATO (e,
AEOAAOT OU AAQEITT”"2AAAz2 11 AAQEIT " 24
AEIT A AAOGET T " 2AAAz 11T AAGETT " 2&11 AA(
</node>
</nodes>

© 2007-2010 SoldSource BV www.solidsourcé.com
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This will lead to the following logical hierarchy:

Root

Component 1 Conponent 2

File2.c File3.c Filel.c Filed.c

In detailed steps, the above hierarchy is constructed as follows:

- The whole physical hierarchy is added to Component Iy / 2 Y LJ2 FieVcFilexc, I' 9
File3.c, File4.c}
- C2f RSN, Aa GNI OGSR F¥NRBY /2YLRYySyld m /2
- CAtSH®O Aa | R (2 /2YLRYSyd wmMh/2YLRYSY(l wm
- C2f RSN, Aa | RRS Rompchent/22= {Eiecy Ge/,(File2icThas been
previously assigned to Component 1 using a tag with higher precedidee:
- Filed.c is added to GoLJ2 Sy Sy Gomponeit2 = {Filel.c, File4.€omponent 1 =
{File2.c, File3.c} (i.e., Component 1 looses File4.c which gets assigned to Component 2 using
a tag with higher precedencéte)

dzo
RS

T« D¢

2.4 Loading a project

After a duplication detectionproject has beercreated and theduplication detectionprocedure has
finished results are saved and they can be inspected at a later time without runninglupkcation

detectionagain. To this end, one needs to load the project usingFiteHh LJS iyiexiu entry in the tp

menu.

When modifying files after running th@uplication detection the clone information can be corrupted
and become outdated. When loading a projestlidSDDnitiates a check of consisten(iye., a progress

bar dialog popsdzL] ¢ A (i K {1 GhSckn@filesXé AT Ris/chedk tries to identify the files that have
changedin the meantime,and marks theduplication detectiornresults that may have been invalidated

in the processlinvalid clones and files containing instances of invalid clones are makkad®iden ball

in the lists of the clone selection area (seigure5). This, however, is no guarantee that the marked
information is no longer valid, but only a warning. To make sure the information is consistent when
corruptionwarnings are issued, one needs to run thelication detectiorprocess again.

Figureb: Clone consistency warning

Clane view  File view |'-.-'-.-'at-:h|i5l: I Blacklist I

File containing | Fie
instances of a 189 \jmecisroimainttesthimplementationiutilhagentIDTEST java
corrupted done 190 Vimecsrcimaint bestperformancedynamict Invocation TEST java
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Users carsafelyskipthe consistency step at load time, if they are confident files have not been changed
in the meanime. This will speed up the loading, at the risk of introducing presentation inconsisténcies
changes did take place.

2.5 Running the duplication detection
Toinitiate the duplication detectiorprocesg 2y S Ol y LINBaa (KS aCAigR Of 2y S
button 1 inFigure3) or alternatively, trigger the process usingthe 2 f & I @anyéntnyOf 2y Sa

When creating a new projectuplication detectionis performed automatically. The process has two
main stages preprocessing and extraction.

During preprocessingsolidSDanalyzes each file and extracts a number of casures that will be
used when searching for clones. Depending on the size of the project, dlgiscsin be time cosuming,
yet it has limited requirements on the amount of memory aaflié on the processing machine. Once
retrieved, the information is cdied. The preprocessingagiehas two $eps, the progress of each being
displayed by progress bar dialogs:

e /2YLWAETAY3I AyLMzi tAadXx

e PrelLINPOSaaAy3ax
The extractionstage uses the information cached during preprocessing to lookdigplicatesin the
code This gEagehas4 steps. The progress of eacstep is displayed using a progress bar dialdge
information contained in all filebas to ben memoryduring the extractionstep. Consequently, for large
projects, this step can be very demanding on the amouravaiilable memoryi.e., RAM). To cope with
very large projects, one could run thuplication detectionprocesson a workstationwith sufficient
RAMand, afterwards, distribute the raw results for further analysis and interpretation to users with less
capale workstations.

The extraction fige uses informationcached bythe preprocessor when possible. Files that have not
been changed since the last preprocessitageare used from the cach&hen running theduplication
detection again Files thatchangedare sentto the preprocessor firstWhenonly a few files change
between consecutiveuns of the clone detector, the preprocessinggthas little influence on the total
duration of theduplicationdetection proces.

2.6 Adjusting the project settings

Once aduplication detectionproject is created, users can adjust many of the initial project and
application settings to better suit particular analysis needs at a given moment. In order to adjust
settings, onehas to access théSettings dialogbox.To this endoneOl y LINB&da GKS a{ SaGdA\
the toolbar (i.e.putton 11 in Figure3) or usethe SettingsH S @ (i mehdent¥ in the top menu

¢ KS a{ S Ay 3 doér sektions f{s@dgure6p that cérl- bé accessed using therresponding
tab in the upper left part of the dialog box

Project Contains settings for $&cting the input andtuning theduplication detectiomprocess.
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SolidSource

Filters Contains settings for tuning the filtering of tkleplication detectiorresults.

Display = Contains settings for the location of the SolidSX application used to visualize the
relations,the appearance of the annotated code, and the level of detail used for quali

file names.

Report Contains settings for the type and amount of information included in generated reports

ThedProject section is to be used wittwo main scenarios:

1. Importing duplication detectionresults generated on another machine. To this end, the
directory given by theData folder parameter (see Sectio2.3) on the machine used for
detection needs to be copied tthe target machine. Nextthe actual location of the original
input needs to be set (i.e., if this differen) by adjusting thesource folderparameter on the
GFNBSGO YIOKAYS® /KFy3asSa GFr1S STFFSOU 6KSy LINBaa

2. Tuning theduplication detectiorprocess paramets (see Sectiof.3for a detailed description).
After adjusting these parameters one has to run théplication detectionprocess again, for
changes to take effe¢see SectioR.5).

Figure6: Thea tojecte settings

settings x|

Project |Filters I Displayl Repart I

—Input
Source Folder ID:'l,SDurce'l,JBoss Browse |
File: lisk (opkional) I Erowse |
File Filter {aptianal) [-#cores* =]
+*core3disk*
-
Line Filker {optional) I j
Hierarchy (optional) I Bramse |
—Detection process
Language m
Local gap |2—
Curnulative gap |25—
Gap decay lgl—
Minirurn clone size |35—

Help | apply | Cancel |

¢tKS aCAftGSNméE aSOGA2y OFry o6S dzaSR G2 FAEGSN GKS
relevant cloning relations are taken into account during inspection and reporting Kggee 7). By

adjusting theNorm@ D9 threshold parameter a number of cloning relations can be discarded from

analysis and aggregation (see Secd® ® / Kl y3Sa GF 1S STFFSOU 6KSy LINBaz
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Figure7: The "Filters" settings

settings x|

Project |Displav | Report I

Morm{#IDs) threshold I 3 ill

|'Cloning relations

Apply Cancel

¢KS aG5AaLxeé¢ aSOGA2Yy iDWhehrasBts aledpsentdi Zsdelgure8)dFhdl (1 K S
Dequalified name lengthparameter can be used to set the number of path negtievels presented

together with a file name in the GUI. For exampleDé&qualified name length= 2, files names will

include the name of parent folders for the next two levels above in the file hierarchy (i.e., when button 6

in Figure3 is not pressed). Thehow renaming consistencgheck box determines the color scheme

used to present identifier renaming in the annotated code areas (see Secfpn

Figure8: Thea Hplaye settings

seteings x|

Project | Filkers | Repart I
—SolidSy {optional)

Lacation IC:'I,Pngram Files\,SolidSourcetSolidsy Browse |

- Other

De-qualified name length |2

Shows renarming consistency W'

Apply | Cancel |

¢KS awSLERNI¢ aSOtAazy OFy o6S dzaSR (2 Gidgaed)2AA1 S Gk
number of check boxes indicate the sections that will be included in the reportE@kg gain region

parameter can be usedtset a threshold on the amount of clones considered when computing certain

project wide metrics (see Secti@iy).
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Figure9: Thed waporté settings

seteings x|

Project I Filters I Lisplay R
r Included sections

¥ Project wide metrics

[+ Physical hierarchy metrics
¥ Logical hierarchy metrics
¥ File metrics

¥ Clone metrics

- Other

Easy gain region I 5 ﬂ

Apply Cancel

2.7 Generating reports

SolidSDzan aggregate the cloningformation and export it to text reports in theomma separated
values(CSV) format. Such reports can be easily imported in spreadsheet processing applications (e.g.,
MS Office Excel) and further embeddedurstomreportingsystems

Togeneratearepor 2y S OlFy LINBaa GKS aDSYySNI (S NBAgaaNl ¢ 06 dzi
3) or alternatively, trigger the process using the2 2 { Repofftpyenuentry.

¢tKS O2yiSyita 2F (GKS 3ISYSNIiSR NBLRNISOOG ¥y adé ORAI¢
box(see SectioR.6). Five sections can be included:

Project wide metrics Presents cloning metricaggregated for the entire project. These metri
try to answer the questionWhat is the potential gain of removin
duplicate code? from the point of view of reducing the size of tt
application.

Two sets of values are given. The first set gjthe potential benefits of
removing all clones. The second set gitle total and relative benefit of
removing only a given percentage of thep longest clones This
percentage is calleflasy gain regiorand can be set on the Report tab «
0 KS &t N2 2 ddbg (see Sactioaey 3 4 ¢

Physical hierarchy metrics Presents cloning metrics aggregated for the #eaf nodes of the physice
hierarchy.A detailed description of these metrics is given below.

Logical hierarchy metrics Pre®nts cloning metrics aggregated for the nleaf nodes of thdogical
hierarchy (if present)A detailed description of these metrics is giv
below.

File metrics Presents cloning metrics aggregated on file lepefletailed description o
these metricss given below.
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