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ABSTRACT

Well documented, simplified and clarified source code is required for the mission critical application software area in which C programing

language is generally used. We suggest an XML _based comment management system for C source code. The comment management system

is composed of 6 modules including comment user module, reviewer module, comment extraction module, comment traceability link module,

comment tag definition module and storage management module. The XML comment tags defined in this paper cover categories of the
development process activities applying the IEEE standard 1028 and IEEE standard 1012. The XML Schema is used to insert comments into
C source code and to extract XML tags from C source code and the XSL-FO is used for the visual display processing of comment extraction

results.
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#include <stdio.h>

#include <string.h>
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#define MAXSTRING 10
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void calculation(char *)
{
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}

/* main &} dlgt F40] A7t @ 5 itk «/
int main(void)
{

char s1IMAXSTRING] ;
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calculation(s1) ;

}
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Input : C source file

QOutput : XML comment file

open C source file

if (file == empty or EOF) then exit

Begin comment extraction

call comment tag extraction module(C source file)

call comment file validation module(comment XML file, XML
schema)

call tracking file creation module(comment file)

End comment extraction

Begin comment tag extraction module
while (source file == EOF)
if (exists) “/*" and “*/” text block then
1 : store finding text block to string buffer B
2 : Begin push operation to find open tag type
(2-1) scan next letter L from B
(2-2) if (I == “<”) then open_tag = open_tag+L
(2-3) scan next letter L from B
(2-4) open_tag = open_tag+L
(2-5) if (L == “>”) then push open_tag to stack
3 : Begin extracting comment body data
(3-1) scan next two letters L from B
(3-2) temp=first letter+second letter
(3-3) if (temp = “</") then call pop operation
(3-4) else comment._body=comment_body+temp
(3-5) repeat step 3-1)~3-4)
4 : Begin pop operation to close tag type
(4-1) close_tag=close_tag+temp
(4-2) scan next letter C from B
(4-3) if (C is not “>") then close_tag = close_tag+C
and repeat step (4-2)~(4-3)
(4-4) if (C == “>") then pop open_tag from stack
(4-5) extract_result=open_tag+comment_body+close_tag
(4-6) append extract_result to XML file
endif
endwhile

End comment tag extraction module
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<Copyright> ( <H&H> ) AN Zre i AFE 49
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<AfterBlock> main) £% o]% 4% ®A
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<xs * element name = “F2" type = “xsistring” minOccurs="0" maxOccurs="1"/>
~ </xs - choice> </xs : sequence>
</xs * group>
<xs : complexType name = “ReviewerDetails™>
<xs : sequence> <xs : group ref = “NameDate”/> <xs : group ref =
“ContactPoint”/> </xs : sequence>
</xs : complexType>
<xs : complexType name = “OutsideDetails">
<xs : sequence minOccurs = “0” maxOccurs = “unbounded”>
<xs : group ref = “FreeNoteDetails” minOccurs = “0" maxOccurs = “unbounded”/>
<xs - choice><xs : element name = “RevisionHistory”
type = “RevisionDetails” minQceurs = “0”

maxOccurs = “unbounded”/><xs : element name="5%0°14" type="RevisionDetails”
minQceurs = “07
maxQceurs = “unbounded’/> </xs : choice>
<xs : group ref="ContactPoint”/>
<xs * element name="FunctionBlock” type="FunctionDetails” minQOccurs="0"
maxOccurs="unbounded”/>
</fxs . sequence>
</xs : complexType>
<xs : group name = “RevisionDetails">
<xs * sequence> <xs : group ref = “FreeNoteDetails” minOccurs = “0"
maxOccurs = “unbounded”/>
<xs  group ref = “NameDate”/> <xs © choice><xs : element name =
“RevisionNumber” type = “xs : string”/> <xs : element name = “THHI" type =
“Xs : string”/> </xs : choice> <xs : choice> <xs : element name = “RevisionContent”
type = “xs : string”/> <xs : element name = “FAWE” type="xs : string”/>
</xs * choice>
</Xs ' sequence>
</xs : group>
<xs : group name = “FunctionDetails™>
<Xs : sequence>
<xs . group ref = “FreeNoteDetails” minOccurs = “0" maxOccurs =
“unbounded”/>
<xs : choice><xs : element name = “FunctionName” type = “xs : string”
minOccurs = “1” maxOceurs = “17/>
<xs : element name = "#4°0]E” type = “xs * string” minOccurs = “1”
maxQccurs = “17/> </ss * choice>
<xs : choice> <xs : element name = “DesignSpecID” type = “xs - string”
minOccurs = “1" maxOceurs = “1"/> <xs : element name = “3AFA A EA" type =
“xs : string” minOccurs = “1” maxOccurs = “1"/> </xs : choice>
<xs : choice> <xs : element name = “Function” type = “xs : string”
minOccurs = “1” maxQOcers = “1"/> <xs : element name="71%* type = “xs  string”
minQOccurs = “1” maxOceurs = “1"/> </xs : choice>
<xs : choice> <xs : element name = “ParentName” type = “xs : string”
minOccurs = “1” maxQccurs = “17/> <xs : element name = “#2.0]&" type =“xs :
string” minOccurs="1" maxOccurs=1"/> </xs : choice>
<xs : choice> <xs ' element name = “ChildName” type = “xs - string”
minQOcears = “1” maxOccurs = “unbounded”/> <xs : element name = “&2| 0] &"
type = “xs ! string” minOccurs=“1" maxOccurs="unbounded”/> </xs : choice>
<xs : choice> <xs : element name = “PassVar” type = “xs : string”
minQOceurs = “0" maxOccurs = “unbounded”/> <xs : element name = “j 7§ 85"
type = “ts - string” minOccurs = “0" maxQccurs = “unbounded”/> </xs * choice>
<xs : choice> <xs - element name = “ReturnVar” type = “xs * string”
minOceurs = “0” maxOccurs = “unbounded”/> <xs : element name = “¥33}"
type = “s : string” minOccurs = “0” maxOccurs = “unbounded’/> </xs : choice>
</fxs * sequence>
</xs : group> <xs : complexType name = “MainDetails"> <xs:'sequence
minOccurs = “0" maxOccurs = “unbounded”> <xs : group ref = “FunctionDetails"/>
</xs . sequence>
</xs - complexType>
</xs ! schema>
<?xml version = “10” encoding = “EUC-KR"?>
<xs : schema xmins : xs = “http//www.w3.0rg/2001/XMLSchema™
<xs : element name = “Comment™>
<xs : complexType>
<xs : sequence> <xs : element name = “CommentRoot”
type = “CommentDetails”/> </xs : sequence>
</xs . complexType>
</xs * element>
<xs : complexType name = “CommentDetails”>
<Xxs  seguence>
<xs : group ref = “FreeNoteDetails” minOccurs = “0" maxQccurs =
“unbounded”/>
<xs * choice>




<xs * element name = “Copyright” type = “xs * string” minQOceurs = “0”
maxQOccurs = “1"/>
<xs : element name = “AZA” type = “xs : string” minOccurs = “0”
maxOccurs = *1"/>
</xs : choice>
<xs : group ref = “FreeNoteDetails” minOccurs = “0” maxOccurs =“unbounded”/>
<xs * choice>
<xs : element name = “Author” type = “AuthorDetails” minOccurs = 0"
maxQccurs = “unbounded”/>
<xs - element name = “A4 A" type = “AuthorDetails” minOccurs = “0”
maxOccurs = “unbounded”/>
</xs : choice>
<xs : group ref = “FreeNoteDetails” minOccurs = “0" maxOccurs =
“unbounded”/>
<xs : choice>
<xs * element name = “Reviewer” type = “ReviewerDetails”
minQccurs = “0" maxOccurs = “unbounded”/>
<xs - element name = “ZEA}" type = “ReviewerDetails” minQccurs = “0”
maxQOccurs = “unbounded”/>
</xs : choice>
<xs - element name = “BeforeBlock” type = “OutsideDetails” minOccurs = “0"
maxOccurs = “unbounded”/>
<xs : element name = “MainBlock” type = “MainDetails” minOccurs = “1"
maxQOccurs = “17/>
<xs : element name = “AfterBlock” type = “OutsideDetails” minOccurs = “0”
maxQOccurs = “unbounded’/>
</xs * sequence>
</xs : complexType>
<xs : group name = “FreeNoteDetails™>
<Xs : sequence>
<xs ! choice>
<xs : element name = “FreeNote” type = “xs : string”/><xs : element name
=“Z 1A type = “xs - string"/>
</xs : choice>
</xs : sequence>
</xs © group>
<xs : complexType name = “AuthorDetails”>
<xs : sequence> <xs : group ref = “NameDate"/> <xs : group ref =
“ContactPoint’/> </xs : sequence>
</xs : complexType>
<xs : group name = “NameDate™>
<Xs : sequence>
<xs : choice>
<xs : element name = “Name” type = “xs : string”/><xs : element
name = “°| 2" type = “xs : string”/>
</xs : choice>
<xs : choice>
<xs : element name = “Date” type = “xs : string”/> <xs : element
name = “4 2" type = “xs : string”/>
</xs : choice>
</xs . sequence>
</Xs ' group>
<xs : group name = “ContactPoint">
<xs : sequence minOccurs = “0" maxOccurs = “1">
<xs : choice> <xs : element name = “Email” type = “xs;string” minQOccurs = “0”
maxOccurs = “1"/> <xs : element name = “BA-$H" type = “xs ; string” minOccurs
=“0" maxOccurs = “17/> </xs : choice><xs : choice> <xs : element name = “Phone”
type = “xs ; string” minQccurs = “0” maxOccurs = “1"/> <xs : element name = “4 8
3" type = “xs ; string” minOccurs = “0" maxOccurs = “1"/> </xs : choice>
<xs : choice><xs : element name = “Address” type = “xs ; string” minQOccurs = “0"
maxQccurs = “1"/>
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5. Prototype ¥ &=

A2l 4 AR BEY 7159 Ha 1Y) Y5e
ALgate] A = <E 2>oA Ao XML 818 &
wtE 3 f4A AU & S Rojyl #ite (1¥ 59
e XSL-FO Zaa¥3e A3, o] Zaade 4
RS 9l8le] AolE XML Birel 33 £58 94
= ZAR A AF37] 9 Zolvt. XML A ¢k XSLE&
A $8 ZROWS st T4 AIEHE d4A] =
= FARA ATE F= dovt FEY deEdE Y
of 2H XSL-FO Z21¥$ Aot A4d =29
& (28 HDAM AT XML 2798 E45eR 158
o AFA | AFEY. FA AR EA] ZE=E F}
Asle FAM XSL-FO A8 AYE=TE AMEEY (1
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o2 4 AW ARE IS5 £ vk XSL-FO 438 A
AE T2 Antenna XSL Formatter V22 A&38t3cH171.
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Y 8 HEA BEIAM AEAVL 74 & LE5$ %
g AdGzH ANE XML F4 EA ol
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; : SER
<7xml version="1.0" encoding="euc—r" 7y
<fo:root xmins:fo="http://www.w3.0rg/1999/XSL/Format" xmi:lang="kr'">
<foilayout-master~set>
<fo:simple~page-master page-height="247mm" page—width="210mm"
margin—-top="0mm" margin-left="2mm" margin-right="2mm"

margin-bottom="2mm" master-name="PageMaster"> :
<fo:region-before border-style="none” border-width="thin" extent="5mm :
<foiregion-body border-style="none" border-width="thin" margin-top="1r
margineft="0mm" margin-right="0mm" margin-bottom="2mm"/>
<foiregion-after border—style="none" border-width="thin" extent="5mm"/.
{/fo:simple-page-master>
</folayout-master-set>
<fo:page-sequence initial-page-number="1" master-reference="PageMaste
<fo:flow flow-name="xsl-region-body">
<fo:block text-indent="4em" font~family="sans-serif" font-size="12pt"
fontxﬂgatibotd back%round—color- #EEEEEE" line~height="10mr

)\h:l — ~|" —1
{/fo:block>
<foiblock space-before="0em"
font-family="sans-serif" line~height="6mm">
<{fo:table-and-caption font-size="10pt">
<{fo:table>
<{fo:table-column column-number:
<fo:table—column column-number
<fo:table—column column-number=
{fotable-bady> :
<fo:table-row text-align="center">
(fo:table-cell border-style« sohd border-width="0.5mm" backgr
<foiblock) B2 XML Bl /3 </foiblaci>
{/fo:table-cell>
<fo'table-cell border-style="solid" border-width="0.5mm" backgr
<foiblock> &2 XML Ef T /8 </foblocko
{ffotable-cell>
<fo:table-cell border-style="solid" border-width="0.5mm" backar
(foiblock>F M 2 & & </foiblock>
{/fotable-cell>
{/foitable-row>
<fo:table-row height="3mm" text align="center">
<{fo:table—cell display-align="before" border-style="solid" borderﬂ
{fo:block>&lt: CopyRight&gt: {/fo:block>
{/totable-cell>
<fo:table—cell displ E/ align="before" border-style="solid" border-
<fo:block>&it: M &F A & gt:{/fo:block>
{/fo:table-cell>
{fo: table—cell dlsplay-ahgn "before” border-style="solid" border
foiblocko># A TE S| Kzt ejof CfEt d & 2/ &(/foblock
<fortable~celly
</fotable-row>
{fo:table-raw height="3mm" text-align="center">
<fo:table-cell display-align="before" border-style="solid" -

in 45, Cot 132

column-width="36mm" />
column-width="35mm" />
3" column-width= 120mm ”»

(32! 5) XSL-FO =2 13(Ys)
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(38 6) XML F4 BT AL2Y
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/A<AFZA>FT TS FAFE TS HA=1.0</AFE> <FA4H
>LO|E>M 2 & /0] F><UA>2003.04.</D > </FAARA>H/
/*<BeforeBlock>*/
#include <stdio.h>
void swap(int x, int y);
/*</BeforeBlock>*/
/*<MainBlock>*/
main()
{ /<3 AE>H S g bE A
>/

int a,b;

a=10; b=20;

swap(a, b) ;

printf(“a = %d, b = %d\n”, a, b) ;
} /*</MainBlock>
[<ZFDAE>AAE FFol izt YA ZE/BAAGD>H/
/*< AfterBlock>
/ALFER > <ol F>ME LS/ E><YA>2003.04.19.</U 2>
<FEANZ>Rev. 01.</FAAT> <FAHUE>HFO|E t2 tempR
WAR</FANE> <AA$H>gopark@kaerire. kr</ABA$H >
/Aol H >/
/*<FunctionBlock>
<ol & >swap(</FFol §> <EAF A4 EA>DSpec. 2.11.3</
AAGAHEA> <I1>FA BF Fg BE</T5> <HEROE>
main()</F- 2ol &> <22l o] E>null</AA ol E><m A H 5 >A 5
X,y </ HARAE> /
void swap(int x, int y)
{

/<Z > A tempe XGRS Y</F AL >/

int temp ; temp=x;xX=y; y=temp,
} /*</FunctionBlock >*/
/%< AV >End of Program</# A > </AfterBlock>*/

tolr
e

3 W ge . <S/H AR

(2% 7) B

i

A8 C

Al 2= oAy

fie

FaD @ C T A RIRIHIADH S WComment.xml

<?xmt version="1.0" encoding="EUC-KR" 7>
- <Comment
xmins: xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xsi:noNamespaceSchemalocation="Comment.xsd">
- <CommentRact>
<HEA-BSTFHSD 2FASHY HE=1.0</ATA>
- <EHEX
<0IB>U2R</018>
<% 7%>2009.04.. </
</EE R
<BeforeBlock />
-~ <MainBlock>
<HDAME-W$ a, b= A% 8T WS U2 JHE ./E
DA
</MainBlock>
<EDAE>HOE Bl (5 AN BE</HDAE>
- <Afterdiock>
- <=F0IES>
<OIEB>UPE>< /08>
<2 X}>2003.04.19.</B x>
<5 ENERev, 01.¢/5 NS>
<FEUES>WS0IE tZ tempR WA B </2TUE>
<HA R H>gopark@kaerire. kr</H A2 T
</5= 01>
- <FunctionBlock>
<Ee0|Bo>swap()</E2018>
<EAGHAEXI>DSpec. 2.11.3</E8HSHAS K>
D|E>FH ¥4 US a8 OlE>
<20 B>main()</$£ 208>
<AMDIB>null< /K018
<HHES>BS %, y</ A LS
<ETDAES>W S temps KW </2DANE
</FunctionBlock>
< DA>End of Program</Z DAL
</Afterglock>
</CommentRoot>
</Comment>
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vl B0 CSS(Cascading Style Sheet)7} AH8EE o= o
& 4 g @At} o] eAFEL CSS AA7E XML T4
& max gon o 2eAUE AHFYE HAM #
Ak ol A= £ AT XSL-FOE Ah8-3td
AABHE B AMSE Al AP 22 e AMETe
24 849 F gt

2 CrRcommenty

T2 W) =y &

<7xml version="1.0" encoding="UTF-8" 7>
- <HrE2ME D
- <FunctionBlock>
<& 20)E>swap()</E4018>
<SAHBHASBA-DSpec.
2.11.3</ZNBH BT
<NS>FM W4 U8 nEc/Os>
<220|E>main()</F20|1E>
<AH0| Bsnulle /K02 >
<A >B 3 %, y</HHE >
<EDAE>HE temps KBS
U fEIDALES
</FunctionBlock:>
</ER2HME

(32! 9) FunctionBlock E§—L ZJAHZdm}
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