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An XML-based Comment Management System for C Source Code

Geun-Ok Park’
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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 BE g F4e] Hrt @ 4 gt +/

int main(void)

{

char s1{MAXSTRING] ;
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calculation(s1) ;

}
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Input : C source file

Output : 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 . from B
(2-2) if (L. == “<”) 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
(4-3) 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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<xs * element name = " 4" type = "xsistring” minOccurs="0" maxOccurs="1"/>
v <X choice> </xs ! sequence>
</Xs T 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” minOccurs = “0"

maxQceurs = “unbounded”/><xs : element name="%%0°/3" type="RevisionDetails”
minQOccurs = “0”
maxQOccurs = “unbounded”/> </xs : choice>
<xs : group ref="ContactPoint"/>
<xs ' element name="FunctionBlock” type=“FunctionDetails” minOccurs=“()"
maxOccurs="unbounded"/>
</xs * sequence>
</xs : complexType>
<xs : group name = “RevisionDetails">
<xs | sequence> <xs : group ref = “FreeNoteDetails” minQccurs = “0"
maxQccurs = “unbounded”/>
<xs : group ref = “NameDate”/> <xs : choice><xs : element name =
“RevisionNumber” type = “xs : string"/> <xs : element name = “FAH 3" type =
“xs : string”/> </xs : choice> <xs : choice> <xs : element name = “RevisionContent”
type = “xs : string”/> <xs : element name = “%JH4” 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" maxOccurs = *17/>
<xs : element name = ‘&40
maxOceurs = “1"/> </xs : choice>
<xs : choice> <xs : element name = “DesignSpecID” type = “Xs : string”
minQccurs = “1" maxOccurs = “17/> <xs : element name = “4 A% A 442" type =
“xs : string” minOccurs = “1” maxOccurs = “1"/> </xs : choice>
<xs : choice> <xs : element name = “Function” type = “xs : string”
minGeeurs = “1" maxOceurs = “1"/> <xs : element name="7]5" type = “xs : string”
minOccurs = “1" maxQOccurs = “1"/> </xs : choice>
<xs : choice> <xs : element name = “ParentName” type = “xs  string”
minQOceurs = “1" maxOceurs = “17/> <xs : element name = “¥-2.6| 2" type = “xs
string” minOccurs="1" maxOccurs=“1"/> </xs : choice>
<xs : choice> <xs : element name = “ChildName” type = “xs : string”
minOceurs = “1" maxOccurs = ‘unbounded”/> <xs : element name = ‘%40 &
type = “xs : string” minOccurs="1" maxQOccurs="unbounded’/> </xs : choice>
<xs : choice> <xs : element name = “PassVar” type = “xs : string”
minOccurs = “0" maxOccurs = “unbounded”/> <xs : element name = “j 7 ¥ 4="
type = “xs : string” minOccurs = “0” maxQOccurs = “unbounded”/> </xs : choice>
<xs : choice> <xs : element name = “ReturnVar" type = “xs  string”
minOccurs = “0" maxOceurs = “unbounded”/> <xs : element name = “3H3tg”
type = “xs : string” minOccurs = “0” maxQOccurs = “unbounded”/> </xs : choice>
</xs  sequence>
<fxs : group> <xs : complexType name = “MainDetails”> <xs-'sequence
minOccurs = “0" maxQOccurs = “unbounded”> <xs : group ref = “FunctionDetails"/>
</xs * sequence>
</xs * complexType>
</xs  schema>
<?xml version = “1.0" encoding = “EUC-KR"?>
<xs : schema xmins : xs = “http://www.w3.0rg/2001/XMLSchema">
<xs : element name = “Comment”>
<xs © complex Type>
<xs : sequence> <xs : element name = “CommentRoot”
type = “CommentDetails”/> </xs : sequence>
</xs : complex Type>
</%s * element>
<xs * complexType name = "CommentDetails™>
<Xs © sequence>

IE

" type = “xs : string” minQOccurs = “1"

<xs : group ref = “FreeNoteDetails” minOccurs = “0” maxOccurs =
“unbounded”/>
<xs : choice>




<xs : element name = “Copyright” type = “xs : string” minOccurs = “0"
maxOccurs = “1"/>
<xs : element name ="“434" 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”
maxOccurs = “unbounded"/>
<xs : element name = “Z4 4" type = “AuthorDetails” minQOccurs = 0
maxOccurs = “unbounded”/>
</fxs : choice>
<xs * group ref = “FreeNoteDetails” minOccurs = *0” maxQOccurs =
“unbounded’/>
<xs * choice>
<xs : element name = “Reviewer” type = “ReviewerDetails”
minOccurs = *0" maxQOccurs = “unbounded”/>
<xs : element name = “ZE2}" type = “ReviewerDetails” minOccurs = “0"
maxOceurs = “unbounded”/>
</xs  choice>
<xs : element name = “BeforeBlock” type = “OutsideDetails” minOccurs = “0
maxQOccurs = “unbounded”/>
<xs * element name = “MainBlock™ type = “MainDetails” minOccurs = “1”
maxQOccurs = “1"/>
<xs * element name = “AfterBlock™ type = “OutsideDetails” minOccurs = “0
maxOccurs = “unbounded”/>
</xs . sequence>
</xs : complexType>
<xs * group name = “FreeNoteDetails">
<Xs © sequence>
<xs : choice>
<xs ' element name = “FreeNote” type = “xs : string”/><xs : element name
=“Z A" 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 = “9| &” type = “xs : string"/>
</xs * choice>
<xs ' choice>
<xs : element name = “Date” type = “xs : string”/> <xs : element
name = “42}” type = “xs : string"/>
</fxs : 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 = “H}A-$-A" type = “xs ; string” minOccurs
=“0" maxOccurs = “1"/> </xs : choice><xs : choice> <xs : element name = “Phone”
type = “xs ; string” minOccurs = “0" maxQccurs = “1"/> <xs : element name = “# g
¥3” type=“xs; string” minOccurs = “0" maxQOccurs = “1"/> </xs : choice>
<xs : choice><xs * element name = “Address” type = “xs ; string” minOccurs = “0”
maxQccurs = “1"/>

(2 4) XML 270 MA
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5. Prototype 8 %=}

ARE2E FA ARRRE ZEY 71EY o 2] Vue
AHeste] QA ZEY <F 2><>M A% XML H1E &
HFEL A 49T A€ Hel7] gad (29 99
#e XSL-FO Z2a¥d& 3}*38}%11:}. o] ZEIYL F4
&S Aste] Aojd XML B2 f¥9 428 A =
= AR A AF3]l A% Roloh XML A4 9% XSL&
AEE &8 Zeafg AAsd F4 AEHE 94
E A A ATE T2 Joy FEY wdedsE 93
of A4 XSL-FO Z2a#& 243t AA4E Z2ady
2 (2" YA HAAG XML 27\0t8 £58e=x] 258
Foll AFAA e A, T4 ALEAL 94 Z2E
Aete BAdA XSL-FO 43 ANJETE AMEsto] (2
g 5)8 Zeadg AHAIE B A BAAHES
gen, Fdo ARz (IY 6)3 & PDF 9 ¥4
o8 FM ALY FRE 5T 4 9ok XSL-FO 48 =
YLETZE Antenna XSL Formatter V22 AH&-stdtH17].

(28 e 94 2= 34271 (29 6 22 g A}
S AEE 83t FAI C 94 2= ddolnt. (u
H 8)e AEA EEodA HEA F4 % 5REE 3%
& AFdZA AANE XMl 24 EMolth

wam’f

<{7=ml version="1.0/ encodnng— euc—kr" 7>
<forroot xmins:fo="http"//www.w3.0ra/ 1994/XSL/Format” xml lang="kr">
<fo:layout-master-set>
<fo:simple-page-master page-height="297mm" page-width="210mm"
margin-top="0mm" margin-left="2mm" margin-right="2mm"
margin-bottom="2mm" master-name="PageMaster >
<fo:region-before borderﬂtylef'nnne“ border—wdth:"ﬂwm" extent="bmm
<fo:region-body border-style="none” border-width="thin" rnargnn-top ="t
margin-eft="0mm" margin-right="0mm" margin-bottom="2mm"/>
<{fo-region-atter border-style="none" border-width="thin" extent="smm"/
{/fa:simple-page-master>
</folayout-master-set>
<foipage-sequence initial-page-number="1" master-reference="PageMaste
| <fo:flow flow-name=" xsl-region—body" >
<fo:block text-indent="dem" font-family="sans-serit' font-size="12pt"
fontmewg&t ‘bold” bac groumdﬁco\cr "#EEEEEE" line-height="10mr

BAEEE 4 A
{/fo:block>
<fo'block space-before="0em"
font-family="sans—serif" line-height="6mm">
<fo'table-and-caption font-size="10pt">
{to:table>
<{fotable-column column-number="1" column-width="35mm" />
<fo:table~column column-number="2" column-width="35mm" />
{fo:table-column column-number="3" column-width="120mm" />
<fo:table-body>
<fo'table-row text-align="center">
{fo:table-cell border—style="solid" border-width="0.5mm" backar
{fo:block>F 2 XML EH T 5 ¥ {/foblock>
</fortable-cell>
<fo:table-cell border-style= sohd border-width="0.5mm" backgr
<aiblock>EH2 XML Ef 1 & 8 </fo:block>
{/tortable-cell>
<fo:table—cell border-s1y19 "s0lid” border-width="0.5mm" backar
<foblock>FA 2| 8 & {/foblock>
</toitable—cell>
{/fo:table-row>
<to:table-row height="3mm" text-align="center>
<{foitable—cell display-align="before" border-style="solid" border#
<fo:block>&N: CopyRight&at: {/fo:block>
{/totable-cell>
{fo:table-cell display-align="before" border-style="solid" border-
<fo:block>&Ht; X Ef f &gti</fo:block>
</to:table—cell>
<fo:table—cell display-align="betore" border-style="solid" border
{foblock>® Al A= 2 X 22 e] off it A AE 7@ </foblock
/fotable-cell>
{/oitable—row>
{fo:table-row height="3mm" text-align="center">
<fotable—cell display-align="before” border-style="soliq" v
£ >

-~
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B
REEAR-HME 4« 4 A
G ~® QY B Q- T8
Bd-c-B& B LR T
2]
XMLEIOIE MBS =4 AIEY =
AL XMLEK ] 9% [ 82 XMLEID K8 :
<CopyRight> <HEA> BAICOAME |
<Author> <E4 > BAZAE BAET
<Reviewer> <A E L= PARC HE X
<FreeNote> <& D AME> e 2.
<BeforeBlock> <AHEX>E 2
<MainBlock> . | maing 24 A=
<AfterBlock> main() &4 8%
<Name> <0 8> MR 018
<Date> <2 Xf> <0IB>EH ] OHE
<Email> <X B> <YT> B4 O E
<Phonel> <MBHT> <0IS> 02 >
Le) < 11 »m apexzw7¥d O R | [

(T8 6) XML F4 B ALZH

S<ARA>FFO R et o d=1.0</A FA> <A
><0] §>HHTL- /0| E><U>2003.04.. </ R> </FAHA>H/
/+<BeforeBlock>*/

#include <stdio.h>

void swaplint x, int y);
/*</BeforeBlock>*/

/x<MainBlock>*/

main()

{ /=<FRAE>ESE a b 435 A8 W5 3 < E g
>x/

int a,b ;

a=10; b=20;

swap(a, b);

printf(“a = %d, b =%d\n”, a, b) ;

} /#</MainBlock>
H<ERAGSAAE Feo o YA DR IAFE >/
/*< AfterBlock>
SR> o] E>uEE > (/0] B ><Y AF>2003.04.19.</ 4 2>
<M I >Rev. 01L</FAME> <FAYWE>HSFO]H (5 tempil
WA/ THHE>  <HA$A>gopark@kaerire. kr</d 2H-¢-3 >
<A ol E >/
/*<FunctionBlock>

8ol B >swap()</F 970l &> <A AlE A A A >DSpec. 2.11. ?</
A4 Al A *‘t“1}> A>T OHE G W</ 5> <Rl E
main()</F- 5] B> <& o E>null</A A o] E> <l 7R 4> A 4
X,V /UH/H%‘)F> */

void swap(int x, int y)

{

/<A TALE> B tempys A GE </ F A >/

int temp ; temp=x;x=y,; y~temp,

} /%</FunctionBlock>*/
/x< 2 TAE>End of Program</# 148> </AfterBlock>*/

(22 7) B

M

ARESE C

[0

NEER-V R

) x| 2] vp 0 Es g En @

2 Ci 5 A 2021 | AN L WComment.xml v Qgog iz >

<?xml version="1.0" encoding="EUC-KR" 7>
- <Comment
xmins: xsi="http://www.w3.0rq/2001/XMLSchema-
instance” xsi:noNamespaceSchemalocation="Comment.xsd">
- <CommentRoot>
<HEA>Z TR FFAIHE HE=1.0</HEA>
- <EEXb
<D\!>‘"=‘3</D!§>
% 7>2003.04..</2 >
dﬁ'ﬂxb
<BeforeBlock />
- <MainBlock>
<EDANESPI$ a, be 45 XIEY WS US JHE./E
DA
</MainBlock>
<EDAIES>MAE g0l (B3 AR DE</EDAIES
- <afterBlock>
- <01
<0IB>U2]></015>
<"£ A>2003.04.19.</2 At>
+EHHNESRev. 01.</522WE>
<-r-.=.'-H§>'iﬂ-|—lIlIE tE temp=2 B‘§Q</—1‘—'.=."LH§>
<M X2 U>gopark@kaeri.re..kr</H IS
</F=T0IES
- <FunctionBlock>
<g=0IB>swap(Q</E=015>
<EHE A ETI>DSpec. 2.11.3</ZHIEHIHEXL>
<ONIE>FM P+ U8 nH/IS>
<¥EUI§>main()</$EUI%>
<AHA0I & >null</XHEDIS
<IDOHBEF>3 % x, v-:/ﬂH]H._f>
<E DALY temps KISH S /A DA
</FunctionBlock>
<E DA >End of Program</Z DA >
</afterBlock>

</CommentRoot>
</Comment>
& ez T PEEER o
(O 8) FM F& BEO0| WHE XML T4 ZM
F4 2% BEE 9N ZERFE XML 74 #4924
[ 1

Hste] Al ZE FPAE FreA G2 E MR
a4 & XMLY A7 23 (encoding), XML vl 2|
2 9 XML 270}, #E 2 4(0]& : CommentRoot) A

g Frhste] XML £48 Aberh A4d XML &4
= A (29 49 XML 27|08 mEis FEd A
Ax AR E ARG (0¥ 8)Y Ane £ AHYAA
o] 7} REo| AMEE F UERE A A

tionBlock™& #4 < | 918 Wol At & A
stolt}, tde deslE Yt ® A7 XSLT7F XML
F2 FA et vlg zAste] A Ae Stylesheet W8-& H&

{
i

(transformation)2 3 3}
32 9% XSLTZ Xalan-

it

al
XSL A& #Este] W3
Zeade A3t Wi

rﬂ o

4 2% BE = 34 94 2EY 4IdRe 9
9 AE2e XML BAZ HS BeeAE 1 ee 9l

XSLT# ﬂa?‘é} A



t]Bo] CSS(Cascading Style Sheet)?} AH45 & el o
& = Qle Aot o] dAHL CSS AAZE XML 3
& wax gorn o7 xetdubg AAIE HAAAM &
gt} oleld FdAE B Aol XSL-FOE A}&3tH
AN B AMEY BA At 22 WHE Ao
24 44 F Ak

Ho

é

¥
- » - »
\ ' %] (A ) MAH
- ”y Lj L2 Bl ="
74.(0) @) “unctioncResult. xml 0l fE >

<?xml version="1.0" encoding="UTF-8" 7>
- <HEEHMED
- <FunctionBlock>
<H20|E>swap()</Ex018>
AT A ER=-DSpec.
2.11.3</ZHIBMAER>
<1S>$M ¥ S mﬂ</:‘|;>
<F20|E >mam()</—.—ED|
<AHO|E>null</AHA0IE
<IHEe>B 4 x, 9</ﬂHJ‘HE‘—1‘->
<EHDAE>HS tempe AARP S
A </EDAES
</FunctionBlock>
/BT ME >

N 'TEEER

(222! 9) FunctionBlock EfI Z3AHZ 3}
6. HE ¥ F d7AY

XMLE 3o] AuRA Eate] A&7 ofvd #
g317] ol $ SGML(Standard Generalized Markup Lan-
guage)®] FAEE dxstn, Gt AHEE A9 £
Aol W& Fxo Higd AE = HIMLY #A4&
FE7] A e AARR gAsT o] XML ¢
Aol Mo 8ol F43 FdiHxn vt XMLFH #

Ag Aneke] AWy Anre FEshs THIET KP
ES ASEE daizta gtk oleld A Wt @
A va AREE Golel el AEHE C elol U
sSo) XML B8 Abgstel F4S melshs 4yg B
33tk

#4 ‘

-
pil

of #HE fsld B =82 F 6/ LER TAE
L tﬂa
=]

l

o BRlE A 4 REe] e Vv A

w74 Aol AHgd XML BloE Aelsha,

st Bl YA FEoA EnlEA AIRHUSS AE
XML 27|vt& A8

F4 BHAA AL skl Ve B34

o oot 38 Al
e B
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o

rr e
FH‘
Sh
re

t:!

XMLOI 7idtg & C ®Al =2 =4 Ra| AIAH 807

gele] Magsojof & dF JjE FESHUE FEEH,
Aol XML Biz27h d7be C o] 94 =g F8 XML
z7|ubetel fFEAS frAsE XML 74 BAE 4% ¢
AN YA 2= A7 XML B9 AHES fa e
A FaE ¢ A=E AL AT 71s £F XSL-FO
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gy AAds zte FAAE AARY g4E 9o
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