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Representing the source code in RDF format
and using it in Inference via Reasoning to
determine Taint variables

Abstract

Web applications have spread widely and have become the
backbone of life, and reliance on them has increased in all areas of life
in light of the openness that the world is witnessing at the present time,
and with all the advantages offered by the Internet, some challenges
appear that push developers to find solutions to them, and among the
most important of these challenges is the diversity of applications In
terms of the language it is written in as well as making it safe and
reliable, many technologies have emerged that research these areas.

In our research, we set out from the Semantic Web, which
emerged with its vision that depends on understanding the implications
and meanings of data and its dependence on representing data from
various sources and making it in a form understandable by both
humans and machines, which made it feasible to work on finding a
mechanism to convert the source code of web applications into these
The syntax to overcome the barrier of different programming
languages, and to achieve this, based on the source code and the
language definition file of the source code language, we will use the
ANTLR tool to generate a parse tree called CST (Concrete Syntax
Tree), and then convert this tree into an XML intermediate form, and
through a set of Algorithms We will access a source code file written
in RDF format.

we benefited from this formula in addressing one of the
security challenges inherent in the weakness of verification of income
data based on testing techniques represented by static analysis of the
code by representing a group of code samples that constitute potential
entry points that may threaten the script according to the RDF format
and formulating the rules that these describe Models, and then rely on
semantic web techniques in reasoning to identify suspicious variables
that may pose a threat to the code.

Keywords: Semantic Web, Reasoning, RDF, Source code, CST,
Static Analysis, Tainted Variables.
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// Define a grammar called Hello
grammar Hello;

r : 'hello' ID ; // match keyword hello followed by an
identifier
ID : [a-z]+ ; // match lower-case identifiers

WS : [ \t\r\nl+ -> skip ; // skip spaces, tabs, newlines
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oA ok Julls ((EqualityOperators)s)sbue <dlalas el php e Lednuas
(2) JRAL maasall JE 4 LS (tokens)clyjie dule oo 3)le alexer )

return a+b; 24U 3dlgallg

return a+b; a2l parser JI I lexer J) ;o cilayiall dﬂL,u
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* PARSER RULES

K e
__________ * /

add: NUMBER PLUS NUMBER;

2
* LEXER RULES

K o * /
NUMBER: ('0"' 9N+
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JSEI Aaaasall AST sjal) 5 ymill Youms Lllal 25 ) Jabsill 5yas adgs 2
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1.https://www.antlr.org/api/JavaTool/org/antir/v4/tool /ast/package—

summary.html

package javaapplication2;

import javax.print.DocFlavor;

public class test {

public static void main(String[] args)
{System.out.println("hello") ;}
}
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public static void main formalParameters metho‘dBody
( forma\Par‘ameteerst ) block
formalParameter { blockStatement }

typeSpec  variableDeclaratorld statement

classCrinterfaceType [ ] args statementExpression |

String expression

expression ( expressionList )

expression . prinn  expression

expre|sswom out pnm‘ary
prin|wary literal
vetam "helln"

41 ALl CST Judaill 3as sl Cale (4)JSl
el e Alitaal) s jal) 2-5

DS iy a5 (gl Aol lasall 3 sa Al el o3 J5

Gpadll Al 2 XML Gale ely agli Baj lsa alainls 3adll sie e Jaal
aldl) alladll pasiiig XML Sie 555 (5580 Zaaplsa phadiuls & cddass dpnaS
Sl Qi) lgle i A Bangal) Aasall 3 Ledllie 22530 XQuery Jb
Y o(1)Jal RDF sladl Canng ) Uiy 6 oy (NVall Cal) i (385
e bl seld i Jlae 3 lulic laag e RDF o 1) )aY) (e
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il o) Lalie igpet chlill) 3028 8 o b JS) panads of zliad G ¢ sl
e RDF Calliig (Liayl dagis uan 4nladindy aie caamill o9 AV aidiing Eumy
[8Jaiuty LS ya A
o (Sass RDF (U 4diay (Say ¢ 5 sl a5 :(L2las) Resources [
XML atieal £l yealially gl Cilaiia @l ecay (URL 4l 5S,
ol gl o Gay OIS slgw s 8 G o o gy palaslly ) sually
N
Caal slawe (attribute) Zew e Hle a5 :(u=ilad) Properties []
URI 4l haae JS8 i) QS gging 8 :J0a)l Ja e cpaae
by el Glgie /5 calsall Ayl e '12345:un:isbn” : )
Aalal) lpailad ae lgild aay Dalias pailadll o o (So RDF
Al me o0 ple 058 o) oS Alls Apalal) ded :(1adl) Value [
(e diesane ge huae <5 3 5 CTim Berners—Lee' :Jis dua
Al saiee VAl Caysll Caliagh Jray 38 135 ¢ pailiadl)
sty cleads pailiadl) claud po alad) desana 1(Jed) Statements [
Ll ot o Wiyl iny Lo ¢ Lald 2y Dpoboae Wil i of (S
SN e dlead) Calliy (il
Subject(S)-Predicate(P)-Object(O)
"The sky has the color blue" :ileall St ]

"Sky": subject 'has the color ": predicate 'blue ": object []
xml Gila ) Jdasl) 5ol (pa Jagadl)l 1-2-5

leiph e Ledaial ) parser Jiy lexer J) clile Ll seual (V) s
KBy gt baai e lgie JS 2ie e Ble Al cdidaill 5yl o Jsaall
Rl 3aagall RDF Gical Jpeasll sa Laaa () Lay cana Jalailly adl) gl
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Alaje alaialy Lk 388 VA Cugll i e lede Sabiadl Jilail) ulsi e
03] WLER) e 2yn cpsllaall iall lgiay XML &ageal Jpemslly s asuss
G kil gl (930 Bl 8 sasasd) Slasbeall Jiia 4lSa) ) Argeal

J10]3mil) XML il ks (e Cppiise o yacdd) 250)

fay dum dpad dgw — W3CL Gluag oo a3 Ay — XML cilile aos
iy e IS s Je g Ble (7)JSas (BLVL el gy Hiall i)
siadl ga Lagie JS 3 LMl o Cus dled Q) XML Cale gy 5yl
sually "VARIABLE: ‘a 3d6all  a Shsyls  CASSIGN: ‘assign

1¢ :NUMBER 3.ialls "VARIABLE: ‘n
G Aeplsall B8y diel) e Bl e 4B Jidadl) el aial Jhadll dlee
sdie aul (05 XML JU o) Ablie s2iay 3ynilly saie JS Jidis (BaY i
s gl Gaill Slie XML 32ic (gsinay 8yadlls 32kl anY SLlie XML

1.https://www.w3.org/standards/xml/core

XML aiieea ) Jaladl) 5 Jagad dsajjled 2-2-5

5l ol padll e Janll top—down Jaudl JdeY) (e z3sal aladind

s LS QU XML Gale Y dadaill syas Jagatd 3hsS Yseas dal) (g sl
saiall o328 ¢ Aagilly Jaaill Aol sk JS 8y &5 Cua o 5)dSal 3 mange
IS dleal) s0le) a3y sa6all o) JS Jal (e c<type>value</type> dauall 38,
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sy " " g8 Aclda &y indentation foalsd) Jal (s caiall IS 650 s gase
:a:\AJ_)baj\ cmﬁ (5) JS..:J\} "S;bﬂ\ de_..d JS..:J\ ug.maﬂ Lﬂdl_’ (2 JJ U“ﬁj

ASSIGN :
'assign'

VARIABLE

. d

VARIABLE

. d

OPERATOR

. Tk

OPERATOR

VARIABLE: NUMBER :
lnl I1I

<ASSIGN>
assign
<VARIABLE>
a
</VARIABLE>
<OPERATOR>
*
<VARIABLE>
a
</VARIABLE>
<OPERATOR>
<VARIABLE>
n
</VARIABLE>
<NUMBER>
1
</NUMBER>
</OPERATOR>
</OPERATOR>
</ASSIGN>

L Qi) xml Gy Jilaill 550 (5) Jl

XML 1 Qs 808 o Jipnll e s oo (6) IS0
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sxmrt
Tres=csT
L1
1=0

pcrwam of children
ez

Print child[i] type
m Print childi} value
it

XML ) CST Japas e o (6) Sl

Jia ) didaill 3jas o dysaill dpe)lsa Bind () ol il de gane Gulal die
taie Jeia b Leg 35 XML Cale e Joans (4) S0 250 llad) Cile
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<?xml version="1.0" encoding="UTF-8"?><CompilationUnit>
<PackageDeclaration>
package

<QualifiedName>
javaapplication2
</QualifiedName>;
</PackageDeclaration>
<ImportDeclaration>

import
<QualifiedName>javax.print.DocFlavor
</QualifiedName>;
</ImportDeclaration>
<TypeDeclaration>
<ClassOrInterfaceModifier>
public
</ClassOrInterfaceModifier>
<ClassDeclaration>

class

test

<ClassBody>{
<ClassBodyDeclaration>
<Modifier>
<ClassOrInterfaceModifier>
public
</ClassOrInterfaceModifier>

RDF ) XML Cila J39a5 3-2-5

OGSl Huaall 28 JAd Ban g0 pal Jpasl) o Sl a8 Ldaa o)

(el paill (Soliad) Jilaly ALall YY) 8 VAl sl Blaie (Sukad (g
Oan dseall e uasll Cgags Gl (Uaiy il 41y Lla Tl RDF 5 XML

’SAWSDL , 'GRDDL :adtll cilahsll e S culd dua .aiul,al W3C
Jsls sy

«(lifting and lowering) saially ad)ll lgle Gl ) Jysaill dlee Jal o
il ol say las JS XSLT G s Lo o) XSL cdlysas e adiad il
G i olaiV) 2007 ale Taasty any g & Gl ([10]JalS S5 ailad axe
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il & XQueryy) sy b 4y asiin L a5 XQuery e slae¥) (i g
Glie o paibadlly jaliadl zladuly il leaainl Sy itk 2dlail
alaill g 36 aatis 2007 ale die W3C Giluass (o canual 385 XML
Jalas Laxie XSLT (e ST duulie a5 ¢SQL @ diils Ajee dgay 2ie dald

:RDF ) XML (e Jagaill dsajslsd 4-2-5

—del diphy Apaall XML cale 4 e Jil e duaylsal) aaiad
A avie s RDFAXML ) xml st Jygat Cangs Top—Down Jany
Ald Gasily (pallad (50 oal (Ginay asmy o bl (55a5 RDF (e dluladl
O Aaal) paall 4l Gl (e BalEY L Gy Ghlie Y] (e Ao sene 225
:[9]Melnik J& -« RDF

(7)J&l S-P-0 483 & dlaa S Gua RDFJaa ) Jgeagll i @
4l Resource & 4lia uy RDF o predicate iay XML auy JS @
.URI

4l Lul Resource & lic yays (Blank node)iwas sic aladiul iy e
A(8) ) saiall &y N 5 Capa ol N Ca NNz UKL ansis UR
1.https://www.w3.0rg/TR/2004/NOTE-grddI-20040413/

2.https: //www.w3.org/TR/sawsdl/

@@

RDF ales (7)Jsal
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s Tdie i Y juadll sauil Qi) sy Jisat e Aailill XML 4gy e
Gsine sl Losuss e il aiall ol 0S5 o (S J odailh ass ) (e 3L
el ssine g5 e il Ll <Operator> saiall (s (9)JSal b LS s
Ky ¥ A o288 <Number> , <variable> (Al Guls =" 585
JiSnl object g ¥ Ml oWl 4l ud 43l Lays predicate ¢l Gaill lae)
Predicate alay) caldll ey Object & (il jlie) & aé AllS RDFalea
'value' J) cupis 2004 ale TW3C s asd Al oy sllaall 25D o <il

A el adll RaMaal dpaliS lajlic] 5 3

¥ml structure

<root>

<child>

csubehi ld> Root Child Subchil
text o—b _h A text
</subchild>

</child>

<froots

Melnik = 3501 185 RDF 0 b Jilaall oLl XML 4, (8) ISl

/-org/TR/rdf-schema3].https://www.w

‘:?f'fﬂ:] version="1 " "z

<0PERATOR>

. §

<NUMBER>

<VARIAEBLE> rdfwal
n - -OPERATOR -VARIABLE o——*n
—»
</VARIABLE>

\ .
< /NUMBER> 4@%
</OPERATOR> N

rdf:value
» €—EB

RDF ol alaasls XML duy Jias (9)J<al
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o b ey caaaiios (oAl pgliall clad ) Ll & )l " el
tdasall daa)lsa cilshaa

Aallaall diall o (e Gaals sase ol 3s XML J) il ke 3l oy [
tdza Jalaill 43y, ST

rdf/xmlJl cale & illas value saic ¢ L) Al dpal 33ic Text o

.ALli resource juas saie oL L4 XM aug 323 Element o

L) e gasal) il glexin) gy o Ll Ld 3)lhall 30kl cilS Jla & [

pdaiung el IS 85h% ashy Ay lsall Bisy A XQuery Jb palall atll
: Al 335 RDF JI Jas ¢ LiSY attributes 5 element (i)

element {computedname} .Ul 33, XQuery paie i .1
=t s QName (e 3)e computedname (i cua {content}
namespace (pgliall oliad d8lia) 40lSk) pa jpaiall sl LAY a0itiy
(9)ds:;,s\ ‘;<operator> aiall JEal) Jua J=d ¢ paiall ‘?JMJ\ Ul
Wiay 4alall namespace dlaliy operator ga 4l sall au¥) o5&
http://noura.com/vulnerabilitydetection s ll;
: Ll rdf\ixml JI paie T
«<operator xmIns="http://noura.com /vulnerabilitydetection/” >
-(Aa=ala) attribute g5l ;e XQuery i< 8 content | Ll

«attribute {computedname} {content}lill 38y duals ;S .2

s LS rdf: parseType=" Resource s computedname . cua

g5 o lgiad 2t content J) Wl ¢ L Lad dapaal) dagil) 3 muase
o) il
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salels @bl 3l id element (5l aus saie calS 1Y [
cagie (b S e A4l 55ladl)
J 4 aaa element ¢y L Yidied i saie Cal€ 1Y) [
anadl) il Jaau g rdf: value Ul predicate
A S =" 3aiall le JBS (RDF J) dlaa (4 Object
(9)dsall i el
RDF ) XML O dasaill dze 5153 G (10) IS8
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I: start

Extract xml node

If node type="text"”

Yes
Mo

Create”Resource” Create”value” RDF
RDF element element

Repeat for each child

End

RDF I XML e Jysa dse) s (10)J)

Joan (5)JC) 3 sl XML Gile o dua lsal) iay o3 ol (kg
ol Lo Aipaall Al Lo
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<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rdf:Description>
<OPERATOR xmlns="http://noura.com/vulnerabilitydetection/"
rdf :parseType="Resource'">
<rdf:value>-</rdf:value>
<VARIABLE rdf:parseType="Resource'>
<rdf:value>n</rdf:value>
</VARIABLE>
<NUMBER rdf:parseType="Resource'">
<rdf:value>l</rdf:value>
</NUMBER>
</OPERATOR>
</rdf:Description>
</rdf :RDF>

Gusll bl aladialy Sabadl Jdadl Jlaa B dajiial) 1) Cidig .6
fyal

Aahie sy clagdg€illy puleall Al seadl 'NIST Zslasy lay

dees lpaiy asfiy Clgiadl ye cugll (& GhRAl Jsa GLL aand defa

Jris Dage cull Clipls Ciagind ) Gleag abiee L) clilias)

Canan o 3o UG ) Gadaill e bl (385 Jana aae e Al clail)
. XSS:SQLIJw jhalie st s oV Gadaill Jall by (e 3ol

lefitia US4 Lgbe (gf apany Gaalaill Jaall by (pe 8all (g5 puall (5o 4ild I
ey Gbad JS& Al 0l Zaled alasinly Jedall Ll aasty oLdll (Sayg cay
Dvad) @lia gl s aladiul WS ey (DA (e asagdl Giady LDl
JHise Canag M Gl 5)iad disaty et (Ally Caad) a8 Lgddan 5 3l

N Vall Cugll i 3l Sy il (RDF digally Slidie 42l e
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1. https://www.nist.gov/

S obad @yiaall Zilall inference rules Alliall sel@ll dclua S

<Y YY) e Lalall Glolacy) pasd i) aclall sda aladi
Juail QYY) Aglee S0 A ey o Y2 reasoner ¢l 4 Jena o el
D) Koy Dl J<5 8 Jpaa Lalis (gsmy IS 13 A jaay Budaill aaydl (il

J)SHGSJA

RDF J Jysaill sl

uadl oS

cialae ) ‘

b aail) 3

A4

.é)Jﬁgbxd\ zﬁy;*§lnl\ C}*&q;ﬁ [I,I]LJSH3J[3 a 1})*£= ng‘J:siﬁ

Jena
Rules

Jenaxe) B L)
N il |
/ |
RDF/XML
) Reasoner
ala

RDF/XM

N
———1 oyuaw

==

Jsaall Jaley Cassl V) e sacieall Jalail) duagia [11]J<45)

J W osua Glile GlEkY i) Al 4l e JYSW) G

cAlaall 03¢y a8 (A 2SN (e g 3al) }@jlreasoner
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1.https://www.w3.0rg/RDF /FAQ

S alaall Gy Gl e deseneS Ul dada & Cus jena J g,

Sl Badins 3aaa lDle 1) o 50l dasedl @liha) oo ey YY)
sdag cl®le § Gliaga dasar dlay) Glagbeal) (Ao ganal ddla) culilyl
b ey (@ Daidl dai€ lgela) ) clilall il Lgilan) (S saaal) L)

s el delual alall JSAN G

Rule

bare-rule

hterm

term

bhterm

functor
node

:= bare-rule

or [ bare-rule ]

or [ ruleName : bare-rule ]

= term, ... term -> hterm, ... hterm // forward rule
or bhterm <- term, ... term // backward rule

:= term

or [ bare-rule ]
:= (node, node, node) // triple pattern
or (node, node, functor) // extended triple pattern

or builtin(node, ... node) // invoke procedural primitive

:= (node, node, node) // triple pattern
:= functorName (node, ... node) // structured literal
:= uri-ref // e.g. http: .com
/ e.g. rdf:type
or <uri-ref> // e.g. <myscheme:myuri>
or ?varname // variable
or 'a literal' // a plain string literal
or 'lex'~*typeURI // a typed literal
or number // e.g. 42 or 25.5

then sl s «Js¥) andll IS Al f 5l tomend e Jena aeld alls ua
dalie by o 438 ¢ L1 el aadiiin il ey oSG Al (S A
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Jsas ies oif 5lall Tt aay s hlaall G Gand) e sapa il iy,
then ¢l gty oyl elagul gl Gl

Aldina)l 3yl Adadi 0 zisad dilie 258N (asd Loyl JU Juw ey

/* Read data using an outbound tcp connection */
Socket sock = new Socket ("host.example.org", 39544);

i b WENIST aige (e lgle Llas ally JavaSocket

Tein b Led o Cale o Jeastl RDF fial 4lisay agiins Uingial Ty, 41

A

Sl Taldely s selg delual aladl JSEIL Skes dapall ol e WUl

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rdf:Description>

<VariableDeclaratorId rdf:parseType="Resource">
<rdf:value>sock</rdf:value>
</VariableDeclaratorId>
<rdf:value>=</rdf:value>
<VariableInitializer rdf:parseType="Resource'>
<Expression rdf:parseType="Resource'>
<rdf:value>new</rdf:value>
<Creator rdf:parseType="Resource">
<CreatedName rdf:parseType="Resource">
<rdf:value>Socket</rdf:value>
</CreatedName>
<ClassCreatorRest rdf:parseType="Resource">
<Arguments rdf:parseType="Resource'">
<rdf:value>(</rdf:value>
<ExpressionList rdf:parseType="Resource">
<Expression rdf:parseType="Resource'>
<Primary rdf:parseType="Resource">
<Literal rdf:parseType="Resource">
<rdf:value>"host.example.org"</rdf:value>
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Clsate JSE S5 Lsay Lelens Liad 3 variables J)s Wildcards) <l sias

@prefix vd: http://noura.com/vulnerabilitydetection /
@prefix rdf: http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
[rule:

(?A744806 vd:CLASS_CONSTRUCTOR_CALL ?A744807 ),
(?A744807 vd:ARGUMENT_LIST ?A744808 ),

(?A744808 vd:EXPR ?A744809 ),

(?A744810 rdf:value ?wildcard56 ),

(?A744809 vd:DECIMAL_LITERAL ?A744810 ),

(?A744808 vd:EXPR ?A744811 ),

(?A744812 rdf:value ?wildcard77 ),

(?A744811 vd:STRING_LITERAL P?A744812 ),

(?A744808 rdf:value "ARGUMENT_LIST" ),

(?A744807 vd:QUALIFIED_TYPE_IDENT ?A744813 ),
(?A744814 rdf:value "Socket" ),

(?A744813 vd:IDENT ?A744814 ),

(?A744815 rdf:value ?entry_point ),

(?A744806 vd:IDENT ?A744815 ),

(?A744806 rdf:value "=" ) ->

(vd:unit vd:socket_entry_point ?entry_point)]

tshle (339 z3gaill ALlaall Jenad) ae @ delua (Say zasalll Culdy

SN reasoner sl e oY) VS Gukd el Aagdl da g
Ayl claey) Gan ) dla) dilal Aapd) e A3l sl Al
RETE Zs0))lsa aa (ale) g5l g5 ariisdl Vi) élyas gg b Alicial)
zisall dllas das Vo) éhae o dla 8 sas Jaa z o) Caygy el
Lindlae Cangy Jsas Adati (goag 58I 8 UL ol a) (Al Gugyaall 258N (e

:Reasoner J) elai) dalee ¢ L Ly 2l e hlad JS Y s
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Model m = ModelFactory.createDefaultModel () ;

Resource configuration = m.createResource();

configuration.addProperty (REASONEEVOEABAIAENBROPERISHEEEY
"forwardRETE") ;

configuration.addProperty (ReasonerVocabulary.PROPruleSet,
rules filename) ;

// Create an instance of such a reasoner

Reasoner reasoner = GenericRuleReasonerFactory.
theInstance () .create(configuration);

Javasocket Jsaall dhads zlead HLiAL Galddl YY) Gukd aey Ulas ol

(vd:unit vd:socket_entry_point “sock”)
cme Jolaill Cony Sladll haiae yiiays 43 403848 SOCK Jgaiiall g oy laie

e Uyl (S s yadll Jsaall A sy 35 alaainly angidl 038 (3

Inferred statement: [http:// noura.com/vulnerabilitydetection/unit,
http :// noura.com/vulnerabilitydetection/socket_entry_point, "sock"]

Taint variable: sock
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il ShlieY) ) B Ge 3 Yy

Ge JEDU AP a3l o DA e Laadl At il (1)dsandl cpy @
GsSe IS RDF el Ygums XML &3 3 pnll dspas Tygpe ) dyiad
Cail <5 il oF CSaal ey lilad) clile b Ailias apas die lasls
(gie Belyally lile 38 ilagled a5mg die ) diel Cildara 3 25mg 2ie
asaa 33y b IS Ay maal Gl o LY C cilile s 3 W
S I il Cildanal) Taaiy il ol $pa sy oS5 cililal)
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C 5 llall iy Aabide psmny ke e 3181 Gab il (1)Jsan

oan (e Pt S jaadl Flis padlan) Al asf Gl aag e

Y1 e Gt Al Ll Cpaimge lgie Al L Lad zoaing cdgagandd)

Ll para dasial

Java File size Time C File size time
listSet.java | 176 line | 4 sec | Strings.c 15 2 sec
lines
Findtwo.java | 30 lines | 3 sec Arrays.c 164 3 sec
lines
FileDisp.java | 36 lines | 3 sec | Testlong.c 380 3 sec
lines
Connt4.java | 320 line | 4 sec | Longer.c 717 | 5 sec
lines
saxAvg.java | 450 line | 4 sec Files.c 200 4 sec
lines
Applet.java 600 line | 4 sec | Fileslong.c | 1000 | 10 sec
lines
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SeCold (Source code Ecosystem Linked Data) 31Y)

OLY) U8 e pgdll LGN juaall 38 Bl (adaiuly 5aY) oda asE
Gde Js¥ Bls Codiels Aanld Tapeay Abieall Gl @)Lty ol mands )y
aladin) (Sa 5 J[S]ADE el 1.5 1 Jsasll 4nls) dagie clinked data
daall (8 eSS gl ciblanall i)y Jdailly Gl Gl SeCold
iy e 3a e JSY &N lan o 311 o3 e (K Y s (leas Al
Yz liny sy ldanal) (3hxy SSatl 8 aelug Y 13a s ALlSie 3086 dre Jaladl
o Lk (Ka¥s WAl Lals 31 oda o) ) ddlaa) el o ST Jaads
Gl sae o Lk Ledaind Wl 30 3181 Laiy gl claly 4680 cligls
(1)dsadl (8 2y 58 WS
Ganapathy & Sagayaraj 34

Ase aladinly Huad 5 e (Metadata)iial bl 2 ans sl ag
sl il (e Bylally Clgaldlly Casall Caplai aliiy g3l QDoX &I
Ale @lis R0 gld 1Xay Jena J) AoSe e OWL Laay lgidhy a5,
Sll) 35S o a8 calatinl) sale ] Tane Glly dagie il pallS 35S e (gl
HDFS (Hadoop Distributed File System) Ji Al Oilaa & AR Sy
Luaal e Lay 1Y) o3¢ daliiid) 3l o 361 Jalay Gadai (S Y <A
Gle asms (s pslhal Ll Gig 35S0 Jiaal) W agn )y laliesd ) 6y
LAzl
ALl (3l L
Gkl syl il Jiss Al CST il e 2l s 513l Candl iy —1
XML dlapusll dapall ) lehioad o8 dedifie Ay 4aly giSall sl
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Al aclg Cale e WUl @llyg (RDF sasgall jobad) 3 ) Yeay
LSkl juae Bkl
¢ aadl) da) pe DELY) Cua (e Lulie DU daslil) RDF calile J<is -2
LS Gkl Sl Qi) Glee G LealaSinl 4o DU Al da 3,
LiCa Lo lasg 3aal 3N jlans i 5 238 JavaSocket alls & LilaaY
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