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Query language CXmlIPyQuery for static analysis of C source code
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Abstract: This study was designed and implemented an inquiry language ”CXmlIPyQuery” for easy and flexible element search
for file expressing C language source code in XML language. XML language is Python-based inquiry language, it can detect a
specific pattern in source code by performing various set operations on the retrieved element set. As an application, this study
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shows application example of bug pattern detection and coding regulation inspection.
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1 | int sample(int num)
2 |4

3 num = num * 18;
4 return num;
511

M1 CE#EOYy T La—Fk
Figure 1 Sample code of C language

2.3 CXmlQuery
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Table 1 Description format of inspection macro
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Table 2 Part of the function of CXmIPyQuery
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THOHALT BEROBRR

BEROWMF

CXmlPyQuery
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5 CXmlIPyQuery Tool DAk
Figure 5 Structure of CXmlPyQuery Tool
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3.3 CXmlIPyQuery Tool D&k

BIW& b S3E CXmlPyQuery 2 FEITT 5729 GUL 7
7'V r—v 3 & LT CXmIPyQuery Tool % 535 L 7-.

CXmIPyQuery Tool DR A X 5 12777, CXmlIPyQuery
Tool IE*FEMCAT) E =iV & o % TronPython[7] T
#1793 %. IronPython {X .NET Framework ECEI{ET %
Python T3 Y, Python2 % & HHMENRSH 5.

IronPython /X C# THEIE I THE Y, CXmlPyQuery TH
BEL2ARB%% (K258 bRRIC CHTEIELL. £
¥ (print node %L attr BIEA R <) IZWNE T XPath
A S, CHED XML 74 77 V) TEERKRPIMTOND.
Z D7, XPath ~DOZEWLIE O ZE FEIL CXmIQuery O
MREFELFELCTHD.

CXmlIPyQuery Tool @ GUI i % X 6 (27~ 6D 1
FLOTHA MRy 7 ZTIEFMRBRIRD CXml 7 7 A /LD



TR 2T IR E
IPSJ SIG Technical Report

RAZBETD. RABEOBRIZTERO 1774 1%H
WTHRE)] REVERTFTL2ETH—F T 74054
THRINOENRABRETDHZENTE S, FROBWNT X
A MRy 7 AFary—VHEIATHY, Z ZITHRBRR
R T =L ENFREIND. HETOTFA MRy 7 R
FIWEDLEATHATHY, ZZIChnWEbEaitik3 5.
B 4K 8 OfWE bR ZBT 2HAITITERKD >V
AL, L4770, ERIFHATEL O TANTLH I ENT
5. HARMIC for LR Aif AR EDRIEREESTIZE L O
TANTSD. BWEbExITH & &%, HBO Run) &R
2T L TEITEIND.

KMLZvf LMPathiETE

274 ERRLTIERE

TN

< BoghiEAn >

6 CXmlIPyQuery Tool @ GUI [
Figure 6 GUI screen of CXmlPyQuery Tool

4. Ca— FEHOERHF

4.1 MISRA-C DRk

CXmlIPyQuery @ Jis Ff5l & L T MISRA-C 2004 D H D =2 —
F 4 TR D ba—v 147 O TEETIE, BEROR%
WCHE—DOH AR TiEe b e, ) 28 Lz, L—iZ
ERTLEMAE G P a— REX 7177

1 | int func(void)

2| {

3 int x = 8;

4 /* BEE */

5 return x;

6}

7 | int func2(veoid)

s {

g int x = 9, y = 9;
10 /* BB 2/

11 if(x+y > 18){

12 return x; /* B */
13 h

14 return y;

15| }

7 MISRAC-2004 /L —/L 147 OHF > T a— K
Figure 7 GUI screen of CXmlPyQuery Tool
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<A Sk =
- <MH#EE £5i="sample" Storage="none" Inline="False" Restrict="False" Volatile="False" Const="False" line="1" file=".\\sampl
- <BERS
- <REEIEY line="0" file="unknown" id="_8" o]ZE3|¥ ="False">
- <SIEJAb >
- <58 E£FI="num" line="1" file=".\\samplecode.txt" id="_14">
- <BIER
<ZFR Restrict="False" Volatile="False" Const="False" line="0" file="unknown" id="_13" #&H/|="SINT"/>
</BUIER >
</5IH >
</ >
- <EUER >
- <BERs
«<EFE Restrict="False" Volatile="False" Const="False" line="0" file="unknown" id="_12" {#R|="SINT"/>
</BUER >
</FENER =
< /PR =
</BIEIR >
- <FN>

- <1837 line="0" file="unknown" id="_15">
- < line="3" file=".\\samplecode.txt" id="_16">

- <Es
- <A line="0" file="unknown" id="_17" jE§EF ="Assign">
- <Al e
- aEs
- <ITIZ line="0" file="unknown" id="_18">
<5 |Hr EHI="num" line="1" file=".\\\samplecode.txt" id="_19" #8&="_14"/>
< /TR, >
<[
</Zilah >
- <hHilE >
- <
- <Ef_EEED line="0" file="unknown" id="_20" JEEF="Mul">
- <EilE >
- <
- <IN line="0" file="unknown" id="_21">
<5 |E0 268 £H7="num" line="1" file=".\\samplecode.txt" id="_22" £I8&£="_14"/>
</EEIR. >
</
</EilF >
- <l
- s
<FEH, line="0" file="unknown" id="_23" E#{E="10" £# 3 ="signed-int"/>
<[>
< /Hi0 =
</Ef _EEEN>
</
</HEE
<A
<[>
</HI=
- <ReturnlL line="4" file=".\\samplecode.txt" id="_25">
- T

- <ZFEIZE line="0" file="unknown" id="_26">
<§ |82 FHi="num" line="1" file=".\\\samplecode.txt" id="_27" #8E5x="_14"/>
</TER.>
</Th =
</Returni =
<18 =
< [FI =
</fAfEE
</FOFSh >

ecode.txt" id="_7">

2 BT ra— RO CXml €7V
Figure 2 CXml model of sample code
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1 | > LET $variable_exp = NODE*//EHW—IHiEE A [@EES ="Ml ]/ EH=.//Z# [first-ancestor (T,
)17 | noper//EiM—EEREA [@EE =Ml /B0 /EHF [first-ancestor (AT ) ]

2 | > EACH $variable_exp PRINT*ZEEi#.# {# - /-#tE#F1T - T 2B {@line}iTE "

3 | BHAEFE NI EEIT TV 2 ERTE3TTE

4 | > LET $constant_exp = NODE*//Eif ~HEEA [@EER="Mu1’]/E0=//FE = [first-ancestor( ‘=
3017 | noDe*/ /EMZIEEEA [@EES =ML /TR S FE A [first-ancestor (30 ) ]”

5 | > EACH $constant_exp PRINT*EZF T # H o /NI EE1T - T 2ERI2{@lineHTE "

6 | EHAEFMo/HIEEIT TV 2 EFE31TH

7 | » LET $result = $variable_exp % constant_exp

8 | > EACH $result PRINTZ I & EHIOMITE ST TV 2EFNE{@line}iTHE "

9 | BEHA L TEHAOHIEE T T V2 ERNEs1TH

X 3 K107 ra— RiZkd s~ 27 aitilkgl

Figure 3 Example of description of inspection macro for sample code of figure 3

1| > variable = node_binary_exp(*, “Mul®”, )
.child(“”).node_variable exp(‘*,””).first_ancestor(“z. X" )
2| > constant = node_binary_exp(”’,”Mul”, )
.child(“*).node_constant_exp(,””). first_ancestor(“Z.3{ )
3| > result = variable & constant
4| > print_node(result)
5| <F. 3% line="3" file=".¥¥samplecode.txt" id="_16">
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Figure 4 Example of description of CXmlPyQuery for sample code of figure 3
1 | > funcs = node_def function(“”,””,””)
2 | > for func in funcs:
3 | > func_last_child = func.node_under_func(“”?,””,””).last()
4 | > if str(func_last_child).find(‘Return3’) < O:
5| > print “MISRA-C 2004 JL—)L14.7 ERTY”
6 | > print “BI#OHZRZICReturnXHBYEEA”
71> ret_all = func.node_return(‘”)
8 | > print_node(ret_all)
9 | > ret_befor = node_return(‘“”’).preceding(“Return3{”)
10 | > if str(ret_befor) != “7:
11 | > print “MISRA-C 2004 JL—)L14.7 ERTY”
12 | > print “ReturnXhME—THYEEA”
13 | > print_node(ret_befor)
14 | MISRA-C 2004 )L—)L14.7 ERTY
15 | <ReturnX id="“_52” file=".¥¥samplecode4.txt” line=“12">
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Figure 8  Example of description of CXmlIPyQuery for sample code of figure 7
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