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Abstract

Following a rapid pace of Information Technology, the process of
translating data intodigital formand the utilization of computer systems
have stronger momentum. A growing number of workers and companies closely
depend on information systems, and naturally increase the importance of
them. Although a software libraryican-significantly contribute towards
anefficient and effective deyvelopment of sof tware, to establish and apply
a library is never a simpletask. When'a sof tware engineer uses a library,
he has to know proper procedures and details of each component. Besides,
a library can frequently overlap variouslibraries in any software project.
Obviously, it is a very important topic to clarify relations of libraries
and avoid misapplication of them, as well as minimize their complexity.

Data Mining is a technique which is trying to dig out worthwhile
information from massive data. If we can seek valuable and useful parts
from abundant facts, and adjust our action or strategy based on them, then
we can fulfill every task properly and precisely.

Topic Map is not only a method to provide and display thematic
knowledge, but also a method to present information and relationship of
multi-themes. Each theme is a name of a subject and a collection of
information and concepts. With the aid of Topic Map, people can learn
faster in a more visual way.

This study is to investigate the relationship between libraries and
programs by the methodology of Data Mining. We extract the associations
and analyze them so as to form a guideline for any future refactoring.



In addition, Topic Map can help software engineers to shorten the learning
curve and save both programmers’ time and companies’ costs.

Within our framework, we use automatic mechanisms to maintain
up-to-date versions of software. After inputting source codes, we obtain
relationship of programs in a project. Therefore, we can observe how
programs influence each other, and predict key programs when quality of
the project is concerned. Thus project engineers and library engineers
can acknowledge the possible damage when a specific program breaks down,
and then they can know the severity and prioritize their tasks
accordingly.
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B. # # B (Object diagram)
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C. #&* %05|B(Use case diagram)
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D
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.
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HA Al R =i A

B 2.3.5 & FH

F. &% Bl (State Chart diagram)
- B asd i (event) A A A REFA L EFLL T
kg

CUML % R B R ¢ AR AR R 2R S

S
b s HEBE
[ e 1 } ERWT - (R [ e 2 }

B 2. 356 /1 A

T
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G. #=® B (Activity diagram)

RY chf 4 AR o
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MR B A
R Ei R R,

B 2.3.9 % B

Z P EE e 258 B 58(00 Programming Library Pattern)

STRAGMEF T > AP EE RN R o F 2 RN R DR F
R Argm o cEnAe e, 2V E > @ i 2 £ % (Reuse)

P o

Will Tracz % %53iE : If you have components to reuse, then
you need to glue them together--- After you glue pieces together
long enough, you start seeing a pattern, then you can reuse the
glue tool[25, p4l]

AP RENT B EER? F Rl % FFN %K (class
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<?xml version="1.0" encoding="1s0-8859-1" 7>
<topicmap xmlns:xlink="http://www. w3. org/1999/x1ink/namespace">
<topic id="class-# % & ">
<topname>
<basename>
3Bl A
</basename>
</topname>
<{/topic>
<topic id="method-#g 8L fi: &g 8=02">
<topname>
<basename>
b S
</basename>
</topname>
<{/topic>
<topic id="classmethod-#g %] & f:: 47 % > 2">
<topname>
<basename>
classmethod
</basename>
</topname>
<{/topic>
<assoc type="classmethod-#f % & fL:: 5% > 2"

<assocrl anchrole="class">

class-# %] & -
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</assocrl>
<assocrl anchrole="method" >
method-#¢ %] & fL: 47 %] 2 2
</assocrl>
</assoc>

</topicmap>
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T A MRS AT

CPU : Intel Pentium IIT 1066MHz
RAM : 384MB

HDD : 20GB

¥ T 5 Windows XP

7R MS SQL Server 2000
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// DRMPIDoc.h : interface of the CDRMPIDoc class
II1I7177777077717777777777777777777777777777777777777777777777777777777777777
#if !defined(AFX_DRMPIDOC_H__40AD8943 B1DB_43FF_907B_BB25D129315E__INCLUDED_)
#define AFX_DRMPIDOC_H__40AD8943_B1DB_43FF_907B_BB25D129315E__ INCLUDED_
#if _MSC_VER > 1000
#pragma once
fendif // _MSC_VER > 1000
class CDRMPISrvritem;
class CDRMPIDoc : public COleServerDoc
{
protected: // create from serialization only
CDRMPIDoc();
DECLARE_DYNCREATE(CDRMPIDoc)
// Attributes
public:
CDRMPISrvrItem* GetEmbeddedItem()
{ return (CDRMPISrvrItem*)COleServerDoc: :GetEmbeddedItem(); }
// Operations
public:
// Overrides
// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CDRMPIDOG)
protected:
virtual COleServerItem* OnGetEmbeddedItem();
public:
virtual BOOL OnNewDocument();
virtual void Serialize(CArchive& ar);
//} YAFX_VIRTUAL
// Implementation
public:
virtual ~CDRMPIDoc();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
fendif
protected:
virtual CDocObjectServer* GetDocObjectServer (LPOLEDOCUMENTSITE pDocSite);

// Generated message map functions
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protected:
// {{AFX_MSG(CDRMPIDoc)
// NOTE - the ClassWizard will add and remove member functions here.
// DO NOT EDIT what you see in these blocks of generated code !
//} YAFX_MSG
DECLARE_MESSAGE_MAP()
};
II1117077777077717777777777777777777777777777777777777777777777777777777777777
//{{AFX_INSERT_LOCATION}}
// Microsoft Visual C++ will insert additional declarations immediately before the previous
line.

#endif // !defined(AFX_DRMPIDOC_H__40AD8943_B1DB_43FF_907B_BB25D129315E__ INCLUDED_)

B4 11 R4eFA IR

// DRMPIDoc. cpp : implementation of #the'CDRMPIDoc class

#include "stdafx.h"

#include "DRMPI.h"

#include "DRMPIDoc. h"

#include "Srvrltem. h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS FILE[] = _FILE_;

fendif

[177777777777777777777777777777777777777777777777777777777777777/7777777777777

// CDRMPIDoc

IMPLEMENT _DYNCREATE(CDRMPIDoc, COleServerDoc)

BEGIN_MESSAGE_MAP(CDRMPIDoc, COleServerDoc)

//{{AFX_MSG_MAP(CDRMPIDoc)
// NOTE - the ClassWizard will add and remove mapping macros here
// DO NOT EDIT what you see in these blocks of generated code!
//} YAFX_MSG_MAP

END_MESSAGE_MAP()

[177177777777777777777777777777777777777777777777777777777777777/7777777/777777

// CDRMPIDoc construction/destruction

CDRMPIDoc: : CDRMPIDoc ()
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// Use OLE compound files
EnableCompoundFile(false);
// TODO: add one-time construction code here
}
CDRMPIDoc: : ~CDRMPIDoc ()
{
}
BOOL CDRMPIDoc: : OnNewDocument ()
{
if (!COleServerDoc: :OnNewDocument())

return FALSE;
// TODO: add reinitialization code here
// (SDI documents will reuse this document)

return TRUE;

}
111717777 77777777777777777777777 1LAILELIEE L /177777777 717777777777771777777

// CDRMPIDoc server implementation
COleServerltem* CDRMPIDoc: :OnGetEmbeddédItem()

{
// OnGetEmbeddedItem is callédi by [the framework to get the COleServerItem

CDRMPISrvritem* pltem = new CDRMPISrvrItem(this);
ASSERT_VALID(pltem);
return pltem;

}
II111177777777777777777777777777777777777777777777777777777777777777777777777

// CDRMPIDoc Active Document server implementation
CDocOb jectServer *CDRMPIDoc: :GetDocOb jectServer (LPOLEDOCUMENTSITE pDocSite)
{

return new CDocObjectServer(this, pDocSite);

}
LI11717777777777777777777777177777777777777777777777777777777777777777777777/
// CDRMPIDoc serialization
void CDRMPIDoc::Serialize(CArchive& ar)
{

if (ar. IsStoring())

{

// that is associated withthe document:” It is only called when necessary.
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=

// TODO: add storing code here

else

// TODO: add loading code here

}

LIII7177177777777777777777777777777777777777777777777777777777777777777777777

// CDRMPIDoc diagnostics

#ifdef _DEBUG

void CDRMPIDoc: :AssertValid() const

{
COleServerDoc: :AssertValid();

}

void CDRMPIDoc: :Dump(CDumpContext& dc) const

{
COleServerDoc: :Dump(dc);

}

#endif //_DEBUG

LI1171777777777777777777 7 1TELL) TTHRLLLE LA TS 7 77 T 177 77777777777777777777

// CDRMPIDoc commands

Bl 4. 1.2 R4 CPP e &

APl F o R TR SRR E R E T R F LA PR

AN Y @mﬁﬁﬁ%%ﬂ G AR S Sl R L

KO A R M L F A S B R E R A gl

r%,J&ﬁ%%ﬁﬁﬁﬁwiéﬁﬁiﬁw i R B o B 4o
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BOOL CBookMarkOper: : AddBookMark(CString sKey, CString sText)
{
CCryptClass crypt;
CString sOut;
crypt. EncryptString(sKey, sText, sOut);

return TRUE;

Bl 4.1.3 Azt efred 3

Bl 4.1.3 % 7+ 7 CbookMarkOper #g %] ¥ &7 AddBookMark = i v¥ ¢ 7
CcryptClass #f %] ¥ s EncrytString = /2 ° &fke— B AR ”ﬁ»f A -
L FHR BETRER P APT LS EE L TR RS

TRK Rl REE Tag AR RS o

Skt
B

AR ek 3t A (schema)4e @l 4.1. 4> i id 5 p & %de >
= iﬁ.ﬁ\'—ﬂﬁg B4 - B InvocClassy & v v cndw] » f 1=
InvocMethod 3 # ¢ e 32 g mClass mas s v e w) > 1 = Method %
BrEelenD gk o A PR BRRS P R AT O BRI ELE TS TG
EREE Y B T AR B 1 e e ] Sk 2 Al et e
ARk o Bl A AIE B OkA T SR R AR AL o

If exists (select * from dbo. sysobjects where id = object_id(N' [dbo]. [tblInvocation]’ ) and

OBJECTPROPERTY(id, N IsUserTable’ ) = 1)

drop table [dbo]. [tblInvocation]

GO

CREATE TABLE [dbo]. [tblInvocation] (
[id] [int] IDENTITY (1, 1) NOT FOR REPLICATION NOT NULL
[InvocClass] [varchar] (50) COLLATE Chinese Taiwan_Stroke CI_AS NOT NULL
[InvocMethod] [varchar] (50) COLLATE Chinese Taiwan_Stroke CI_AS NOT NULL
[Class] [varchar] (50) COLLATE Chinese_ Taiwan_Stroke CI_AS NOT NULL ,
[Method] [varchar] (50) COLLATE Chinese_Taiwan_Stroke CI_AS NOT NULL

) ON [PRIMARY]

GO

ALTER TABLE [dbo]. [tblInvocation] WITH NOCHECK ADD
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CONSTRAINT [PK_tblInvocation] PRIMARY KEY CLUSTERED
(
[id]
) ON [PRIMARY]
GO

Bl 4.1.4 2z 8e] 2 2etelgga 2 02 TR E G script

BB FRVA

AT R 4T A E Microsoft Visual CHendgst » 5T # A3 3 F
T L g - LRA i eniE R o4 * Microsoft Windows » 3t
plie * Microsoft SQL Server 2000 -

Fode Tt e e Bl 4.1, i Bid. 1.2 0 B T3 B & % 0 1465 @ CPP
#1644 18 H A% o 7 4 2 a8 38 fdqdza’ #73 B % 5 > 1465  CPP 4% > 1644
B HALA 700 5 Rt g g 20 o g Hias e g v P e 3 ek e R S ) e

IR E R R N

PR ARG A R 3 RS AR AR Y T DR
iR T/ FEFTAH ArapnlY aFp s 2 K,éft RISl N R
gl WERETN Y 4G 2 R nT o AFTE R ¥ yace & lex ¢hp B B
[32][15][6]~ 75 % 4cB® 4. 2.1 > Bt » 5 40 M yacc & lex Riodh > +
37 d James A. Roskind i lex B4sAh[31]3% % s A ¥ A XA 7
SF 0L RAFT PTG R BB MR T
http://custom. lab. unb. br/pub/plan/c/iecc/file/ct++grammar/®~ ¥ -

ATk TR FINRE LR 2R Y re 3 oaagnl
Z o bldc® 4.2.1 3P DRMAP.H # 2 5 — ®#F %] CDRMAP » gt sg %5 » B
7% % W] &_» CDRMAP ~ CheckInstance ~ CheckVersion ~ getMAC ~ InitProfile -
~CDRMAP o ¢ 3 4vif gt = 2§ 2 ¢ & i = 2 At g o o> CDRMAP ALs* 27
W ez 2 o ~CDRMAP AUt 3 W] enfigas fpen= iz o
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DRMAP. h

Classes
CDRMAP

Functions
CDRMAP: : CDRMAP
CDRMAP: : CheckInstance
CDRMAP: : CheckVersion
CDRMAP: : getMAC
CDRMAP: : InitProfile

CDRMAP: : ~CDRMAP

PP

i

B 421 2587 f75]8 = 2 Franfops s

¥R F AR KN R AT P 0 R e e R ST ] 0 R S
BIEAR 2 "ff TEfESNER N F o APRERP B R FE T R e
PR ] 97 g e e AT R etk T B R L B e 4.2.2
PUE S R N P A ek et SIS R g LI Sk el e Rl S ] 2 0 s G e B
4.2.2 # P CDRMAP =g w ? e InrtProfile = /2 ##77 CpersonProfile &
#pwl® eh[sFileExit * & ~ CregUserDialog: g %) ¢ = CregUserDialog

~

= ;2 ~ CpersonProfile #f %] ¢ e 7GEtMAC =% --- & -

CDRMAP: : InitProfile

CPersonProfile::IsFileExit

CRegUserDialog: :CRegUserDialog

CPersonProfile: :GetMAC

CPersonProfile: :CreateProfile

CPersonProfile: :CheckProfileDate

CPersonProfile: :OpenProfile

CPersonProfile::DeleteProfile

CPersonProfile::IsFillPersonData

CFillPersonDataDialog: :CFillPersonDataDialog

CPersonProfile: :GetEMail

CPersonProfile: :GetPassword

CPersonProfile::WriteFillPsersonData
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| CGetSetting::GetFillDataURL

Bl 4.2.2 42557 %] 2 e elggn] 2 2 T LS %

AT e S R A 2 B
° FRhE R HE BAEH Y 4G
3

R R R o L

N T IR e F RN (S | oRs
353 Fﬁ#i}_@_ ’ :,ié',.wiv“‘ixﬁ\?ql]—’ N e

¥ ®

A e ;;g,_wr»ﬁ .;—ﬁ;;gu] v o ok g;q?ﬂ:ﬂg s ?}}:ﬂ}_&_ﬁjz‘%\ﬁﬁ;\].&r@
4.2.3 -

B. At H e Rekedagnl ok TR T TR E TR SR
R de®l 4.1, 4

ERA4.2.37 ol imid B p BRI AT E L FTHEE p F Ao o
i~ ClassName % #f %] & #=2 fF. = ClassMethod = :Z#pw|# @ - B2 o

if exists (select * from dbo. sysobjects where id = object_id(N’ [dbo]. [tblClass]’ ) and
OBJECTPROPERTY(id, N’ IsUserTable’ ) = 1)
drop table [dbo]. [tblClass]
GO
CREATE TABLE [dbo]. [tblClass] (
[id] [int] IDENTITY (1, 1) NOT FOR REPLICATION NOT NULL
[ClassName] [varchar] (50) COLLATE Chinese_Taiwan_Stroke_CI_AS NOT NULL ,
[ClassMethod] [varchar] (50) COLLATE Chinese_Taiwan_Stroke CI_AS NOT NULL
) ON [PRIMARY]
GO
ALTER TABLE [dbo]. [tb1Class] WITH NOCHECK ADD
CONSTRAINT [PK_tb1Class] PRIMARY KEY CLUSTERED
(
[id]
) ON [PRIMARY]

GO
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ALTER TABLE [dbo]. [tbIClass] WITH NOCHECK ADD
CONSTRAINT [IX_tblClass] UNIQUE NONCLUSTERED
(
[ClassName],
[ClassMethod]
) ON [PRIMARY]
GO

Bl 4.2.3 & 285 TR E D script
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APRRNE RSP OLFRECREADTRE G > TREEF
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A TR E p#ede— o = InvocClass 5 ¥ ¥4 %] » # = InvocMethod
Loes el n] e ko 9 = Class 3 4% e 5EH] o 4 & Method % 4 v
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i DataCount % F 44 #kc o

if exists (select * from dbe.sysobjects whererid. = object_id(N' [dbo]. [tbIMining] ) and
OBJECTPROPERTY(id, N’ IsUserTable™) = 1)
drop table [dbo]. [tblMining
GO
CREATE TABLE [dbo]. [tbIMining] (
[id] [int] IDENTITY (1, 1) NOT FOR REPLICATION NOT NULL
[InvocClass] [varchar] (50) COLLATE Chinese _Taiwan_Stroke CI_AS NOT NULL
[InvocMethod] [varchar] (50) COLLATE Chinese Taiwan_Stroke CI_AS NOT NULL
[Class] [varchar] (50) COLLATE Chinese Taiwan_Stroke CI_AS NOT NULL ,
[Method] [varchar] (50) COLLATE Chinese_Taiwan_Stroke CI_AS NOT NULL
[Support] [float] NOT NULL
[Confidence] [float] NOT NULL ,
[DataCount] [int] NOT NULL
) ON [PRIMARY]
GO
ALTER TABLE [dbo]. [tbIMining] WITH NOCHECK ADD
CONSTRAINT [PK_tbIMining] PRIMARY KEY CLUSTERED
(
[id]

) ON [PRIMARY]
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IR~ ] b ES e~ R yE AR % ¥R R
BCMenu: : BCMenu: : 6. 83386865304449E-05(0. 142857142857143
AddBitmapTolmageList|LoadSysColorBitmap
BCMenu: : BCMenu: : 6. 83386865304449E-05(0. 333333333333333
AddFromToolBar FindMenuOption
BCMenu: : BCMenu: : 6. 83386865304449E-050. 2
AddToGlobal ImageList|IsLunaMenuStyle
BCMenu: : AppendMenuABCMenu: : 2.05016059591335E-04|1
AppendMenuW
BCMenu: : BCMenu: : 1.3667737306089E-04 |1
AppendODMenuA AppendODMenuW
BCMenu: : BCMenuData: : 1.3667737306089E-04 |0. 2
AppendODMenuW BCMenuData
BCMenu: : BCMenu: : 6. 83386865304449E-05]0. 1
AppendODMenuW LoadFromToolBar
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CrdsOrder CRdsOrder €0rderlnit COrderUnit 5. 4TE-04] 0. 533333
CwebGetPage ThreadGetPage CWebGetPage CFunctionParam 6. 83E-04| 0. 666667
CxImageJPG CxFileJpg CxImageJPG CxFilelpg 5. 4TE-04 0.8
CmainFrame CreateObject CMainFrame CMainFrame 8. 88E-04| 0.8125
CADORecordset SetFieldValue CADORecordset PutFieldValue 0.00123 0.9
CSocketReceiver UserLogin CSocketReceiver Connect 6. 83E-04] 0. 909091
CStringOper CharStr2HexStr CStringOper Char2Hex 8. 20E-04 1
CSocketClient OnReceive CClientBZ Writelog 6. 15E-04 1
CSocketClient OnReceive CClientBZ DealData 6. 15E-04 1
CStringOper HexStr2CharStr CStringOper Hex2Char 8. 20E-04 1
CSystemTray CSystemTray CSystemTray Initialise 9. 57E-04 1
CTabWindow AddTab CTabltem CTabltem 6. 15E-04 1
CTabWindow CreateView CTabWindow AddTab 0.001845 1
CTabWindow CTabWindow CTabWindow CreateFontA 6. 15E-04 1
CTabWindow EnableTab CTabltem Enable 6. 15E-04 1
CTabWindow GetTabLength CTabltem GetLength 6. 15E-04 1
CTabWindow OnDestroy CTabltem ~CTabltem 6. 15E-04 1
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CTabWindow OnPaint CTabWindow DrawTab 6. 15E-04
CTabWindow OnPaint CTabWindow DrawSelTab 6. 15E-04
CTabWindow SetTabLabel CTabltem SetText 6. 15E-04
CTabWindow ShowTab CTabltem Show 6. 15E-04
CXmlMetacommThread (GetStockData CXm1MetacommThread |GetStockBaseData 6. 83E-04
CWebBrowser?2 Create CWebBrowser?2 GetClsid 6. 83E-04
CTabWindow SwitchView CTabWindow CanSwitchView 6. 15E-04
CTabWindow SwitchView CTabWindow OnSwitchView 6. 15E-04
CColorListCtrl AddColorType CColorListCtrl CColorListType 6. 83E-04
CColorListCtrl CColorListCtrl CAutoKillFocusEdit |CAutoKillFocusEdit 6. 83E-04
CColorListCtrl CColorListCtrl CSortHeadCtrl CSortHeadCtrl 7.52E-04
CColorListCtrl Onltemclick CSortHeadCtrl SetSortImage 7. 52E-04
CCryptClass CryptString CRi jndael CRi jndael 7. 52E-04
CCryptClass CryptString CRi jndael MakeKey 7. 52E-04
CDynDialog AddD1gControl CDynDialog SetDlgRectangle 5. 47E-04
CO0BmpToolBar InitImageList COOBmpToolBar BuildImageList 6. 83E-04
CHyWebHTMLView Create CHyWebHTMLV-iew GetClsid 5. 4TE-04
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CDynDialog AddD1gControl CDynDialogltem InitDialogltem 5. 47E-04
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COOExToolBar SizeToolBar COOExToolBar WrapToolBar 6. 83E-04
COO0IconToolBar Setlcon COOIconToolBar ConvertlconToGrayScale 6. 83E-04
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<?xml version="1.0" encoding="1is0-8859-1" ?>
<topicmap xmlns:xlink="http://www.w3. org/1999/x1ink/namespace">
<topic id="class-CxImage">
<topname>
<basename>
CxImage
</basename>
</topname>
</topic>
<topic id="method-CxImage::~CxImage">
<topname>
<basename>
~CxImage
</basename>
</topname>
</topic>
<topic 1d="classmethod-CxImage::*CxImage’ >
<topname>
<basename>
classméthod
</basename>
</topname>
</topic>
<assoc type="classmethod-CxImage: :~CxImage">
<assocrl anchrole="class">
class-CxImage
</assocrl>
<assocrl anchrole="method">
method-CxImage: : ~CxImage
</assocrl>
</assoc>
<topic id="method-CxImage::AlphaClear">
<topname>
<basename>
AlphaClear
</basename>
</topname>

</topic>
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<?xml version="1.0" encoding="1S0-8859-1"?>
<topicMap xmlns:xlink="http://www.w3. org/1999/x1ink"
xmlns="http://www. topicmaps. org/xtm/1.0/">
<topic id="class-CxImage">
<baseName>
<baseNameString>
CxImage
</baseNameString>
</baseName>
</topic>
<topic id="method-CxImage::~CxImage">
<baseName>
<baseNameString>
~CxImage
</baseNameString>
</baseName>
</topic>
<topic id="classmethod-CxImage::~CxImage">
<baseName>
<baseNameString>
classmethod
</baseNameString>
</baseName>
</topic>
<association id="I1DAUAOUF">
<instanceOf><subjectIndicatorRef
xlink:href="classmethod-CxImage: : ~CxImage" /></instance0Of>
<member>
<roleSpec><topicRef xlink:href="#class"/></roleSpec>
<topicRef xlink:href="#class-CxImage"/></member>
<member>
<roleSpec><topicRef xlink:href="4#method"/></roleSpec>

<topicRef xlink:href="#method-CxImage: :~CxImage"/></member>
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</association>

</topicMap>

Bl 5.2.5 A% B XTM #5¢

72



o\,
P

A2 2 LN et
* 7 X e

I

ARG NE AR RS A S B e 2 S e 3R
'go;t\.,]aa/,;\%fr -f-}\‘r—'%':'p_—' fﬁ"/liﬁ“ﬁﬁﬁ.r_\'?t’ﬁ VR e 'ﬁ’-ﬁ'f' 'F’r
ALEE I Pty DAR RGN > R AR N F ¥ £ AR F e Rk A7 N 2 A SV RE (2
if“lff % e

Bk g e ﬁ&" AT R B i ] R AR RS S e
RTevih o T g~ 5 BB RARS AR o WRIE L AR A DM o ST
FLR TR AR 58 BRI g7 30 R 7 SR T B R eh R T o e
o pl P pren SV U3k B B dla A7 EF 2 25N B S0 O AR EF AR LY AR
FEAREMFERENEREAR T EEAEREEE RN o

AP AE N AR F LY o s
f};_f’ e JipE B EPR B _*;
ORFE R AT D engg Bk E mﬁwﬂiﬂ 7
RS R Pl T b AT R A R

B)

Tk
7 —~
= O

BFEE > BEAREBEXT @%ﬁﬂ
A

AP TR RS TR T3 B % R yRE Microsoft Visual Ctten
250 FORA 2 R g * Microsoft & & F @ % i1 B~ AR5 o 3T
?Uf" i+ o & F 2 Microsoft Visual CHePAzN 3 A 472 5V 3-8 g 4
B o

Y3

¥ 8 ELER

In

A, FrudibidEed {5 g%

73



i{ﬂ’“f’;}-&‘h*ﬂ] %.raat‘ ’letitqﬂlégﬁ&gﬁ’%/ﬂ{}‘%*ﬁ
RPN FRELAITENSK 22 EAE

&2 H AR A hA A R

*FT Y A AL B ﬁﬂ*;ﬁ.&]@,ﬁ&‘é&ﬁief S oM AN R A

EE R AUt s ETR R

\

o

ES \‘Jﬁﬁﬁ’.iz/ﬂ AT EM G p v i ¥is
AFARNBE 5~ < ﬁm@ﬁﬁﬁgﬁ‘ﬁa‘?’a‘.’la‘éﬁif*{’
E%imp”?ﬁ&{v !

B 5

=

74



34 2

[1] Khalil Ahmed, 2001, Developing a Topic Map Programming Model, In
Knowledge Technologies 2001,
http://www. idealliance. org/papers/xml2001/papers/html/05-04-0
3. html

[2] Tom Archer, m# @z, 2001, = 23247 Cf, ELHMRFF A2

[3] Le Grand, B., Soto, M., 2000, Information management - Topic Maps

visualization, XML Europe 2000, Paris, France,
http://www. gca. org/papers/xmleurope2000/papers/s29-03. html

[4] Shneiderman, B., 1996, The Eyes Have It: A Task by Data Type
Taxonomy for Information Visualizations, In Proceedings IEEE

Visual Languages, Pages 336-343

[5] Grady Booch, James Rumbaugh;sdvar Jacobson, k45 7 3%, 2001, UML
L, A g TP

[6] Lovanto, M. E., Kleyn M. F,:1995, Parser visualizations for
developing grammars with yacc. In Proceedings of the 26th
Technical Symposium on Computer:Science Education, Pages 345-349

[7] Martin Fowler, 2000, Refactoring,” Addison-Wesley

[8] Geir Ove Genmo, 2002, Automagic Topic Maps,
http://www. idealliance. org/papers/xmle(2/dx_xmle02/index/orga
nisation/d0e31428. html

[9] Le GRAND, B., SoTo M., 2002, Visualisation of the Semantic Web:
Topic Maps Visualisation, International Conference on

Information Visualisation, London, UK, IEEE Computer Society,
Pages 344-351

[10]Le Grand, B., Soto, M., 2001, XML Topic Maps and Semantic Web
Mining, Semantic Web Mining Workshop, ECML/PKDD 2001 conference,
Freiburg, Germany

[11]Andrew Haigh, #%% 43, 2002, # 2w el K2 o, 5 ¢
BAERERGF AT L BN F

[12]Jiawei Han, Micheline Kamber, 2001, Data Mining Concepts and
Techniques, Academic Press

[13]Joseph A. Horvath, 2000, Working with Tacit Knowledge, The
Knowledge Management Yearbook 2000-2001, Butterworth Heinemann,

75



Pages 45-49

[14]Chouyin Hsu, Duen-Ren Liu, 2002, Towards a Framework for
Discovering Project-based Knowledge Maps, In Proceedings of The
Second International Conference on Electronic Business, Taipei,
Taiwan

[15]Alan Kaplan and Denise Shoup, 2000, CUPV - A Visualization Tool
for Generated Parsers ’ Proceedings of the thirty-first SIGCSE
technical symposium on Computer science ducation 2000, Austin,
Texas, United States

[16 JGRAIG LARMAN , 4f -k it 2%, 2002, UML &Nk 1 -4 2 E e o 47
BRIUE B AR, AR KT RN P

[17]Bruls, M., Huizing, K., van Wijk, J. J., 2000, Squarified
Threemaps,
http://friendshipvillage2. homestead. com/ThreeMaps. html

[18]Davison, M. L., 1992, Multidimensional scaling, Krieger
Publishing Company

[19]Amir Michail, 2000, DatasMining Library Reuse Patterns using
generalized Association Rules,. In.Proceedings of the 22nd
International Conference on:Software Engineering

[20 ]Mondeca, 2001, Topic Navigator
http://www. mondeca. com/site7Zproducts/products. html

[21 ]Fred Nickols, 2000, “The Knowledge in Knowledge Management,
http://home. att. net/~nickols/Knowledge_in_KM. htm
[22]0ntopia, 2001, Ontopia Topic Map Navigator,
http://www. ontopia. net/solutions/navigator. html

[23]Roth, G. and Kleiner, A., 1998, Developing organizational memory
through learning histories, Organizational Dynamics, Autumn,
1998, Pages 43-59

[24 ]Kaski, S., Honkela, T., Lagus, K., Kohonen, T., 1997, WEBSOM -
self_organizing maps of document collections, In Proc. of
Workshop on Self-Organizing Maps 1997 (WSOM" 97), Espoo, Finland,
June 1997

[25]Will Tracz, 1995, Confessions of a Used Program Saleman:
Institutionalizing Software Reuse, Addison-Wesley

[26]Fu, Y., 1997, Data mining Tasks, techniques and applications,
IEEE Potentials, Vol. 16, No. 4, Pages 18-20

[27]http://java. sun. con/ j2se/ javadoc/

Core Java Javadoc Tool

76



[28]http://java. sun. com/ j2se/1. 4/docs/api/index. html

Java™ 2 Platform, Standard Edition, v 1.4.2 API Specification
[29]http://msdn. microsoft. com

Microsoft MSDN Home Page
[30]http://www. cartia. com/products/index. html

ThemeScape Product Suite
[31]http://custom. lab. unb. br/pub/plan/c/iecc/file/ct+grammar/
James A. Roskind 7 yacc £ lex 4p B T4
[32]http://www. mt12600. org/articles/article. php3?id_article=6
Introduction Lex and Yacc

[33 ]http://www. topicmap-design. com/

topicmap-design. com (a site with tools and information about
topic maps)

[34]http://www. topicmaps. org/xtm/1. 0/
XML Topic Maps (XTM) 1.0 TopicMaps. Org Specification

[35]2 %2 » 2000 4 UML % A#hirtife m it ~ - EIPREF
W AR T AT

[36]3% 4% - 2002 > UML B 308 - BRI HESH LS FHA LR

N A [El/é\ =2

l)v}z =
(3774 2 9+ 2001+ 738 M: BT AL R 5 6 AT F T A
=

[38]%1% 4% » 2002 > FHHEHL B* g5 o Br RS FEFHFFTHEEL M
R AT WP B FEHE )

77



it A

%f

/* Copyright (C) 1989-1991 James A. Roskind, All rights reserved.
This lexer description was written by James A. Roskind. Copying
of this file, as a whole, is permitted providing this notice is
intact and applicable in all complete copies. Direct
translations as a whole to other lexer generator input languages
(or lexical description languages) 1s permitted provided that
this notice 1is intact and applicable in all such copies, along
with a disclaimer that the contents are a translation. The
reproduction of derived files or text, such as modified versions
of this file, or the output of scanner generators, is permitted,
provided the resulting work includes the copyright notice
"Portions Copyright (c) 1989, 1990 James A. Roskind". Derived
products must also provide the notice "Portions Copyright (c)
1989, 1990 James A. Roskind" in a manner appropriate to the
utility, and in keeping with copyright law (e.g.: EITHER
displayed when first invoked/executed; OR displayed continuously
on display terminal; OR via placement in the object code in form
readable in a printout, with or near the title of .,the work, or at
the end of the file). No royalties, liecénses or commissions of
any kind are required to copy this file, it§ transla%ions, or
derivative products, when the copie§ are made‘in comgliancé‘ with
this notice. Persons or corpordtions —that® do makescopics in
compliance with this notice may“charge whatévér price” is
agreeable to a buyer, for such copies or derivative works.“THIS
FILE IS PROVIDED "“AS IS'' AND WITHOUT ANY -EXPRESS—OR IMPLIED
WARRANTIES, INCLUDING, WITHOUT LIMITATION: THE “IMPEIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PAREICULAR PURPOSE. "

James A. Roskind
Independent Consultant
516 Latania Palm Drive
Indialantic FL, 32903
(407)729-4348
jar@hqg.ileaf.com

or ...luunet!leafusaljar

---end of copyright notice---

COMMENTS -

My goal 1is to see software developers adopt my C++ grammar as a
standard until such time as a better standard 1is accessible. The
only way to get it to become a standard, is to be sure that people
know that derivations are based on a specific work. The intent of
releasing this Flex input file is to facilitate experimentation with
my C++ grammar. The intent of the copyright notice is to allow
arbitrary commercial and non-commercial use of this file, as long as
reference is given to my standardization effort. Without reference
to a specific standard, many alternative grammars would develop. By
referring to the standard, the C++ grammar is given publicity, which
should lead to further use in compatible products and systems. The
benefits of such a standard to commercial products (browsers,
beautifiers, translators, compilers, ...) should be obvious to the
developers, in that other compatible products will emerge, and the
value of all conforming products will rise. Most developers are
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aware of the value of acquiring a fairly complete grammar for a
language, and the copyright notice (and the resulting affiliation
with my work) should not be too high a price to pay. By copyrighting
my work, I have some minor control over what this standard is, and I
can (hopefully) keep it from degrading without my approval. I will
consistently attempt to provide upgraded grammars that are compliant
with the current art, and the ANSI C++ Committee recommendation in
particular. A developer 1is never prevented from modifying the
grammar or this file to improve it in whatever way is seen fit. There
is also no restriction on the sale of copies, or derivative works,
providing the request in the copyright notice are satisfied.

If you are not "copying" my work, but are rather only abstracting
some of my work, an acknowledgment with references to such a standard
would be appreciated. Specifically, agreements with my grammar and
its resolution of otherwise ambiguous constructs, should be noted.

Simply put: "make whatever use you would like of the grammar and this

file, but include the *“portions Copyright ... as a reference to
this standard."

*/
/* Last modified 7/4/91, Version 2.0 */
/* File cpp5.1, becomes lex.yy.c after processing by FLEX */

/* This file is a dramatically cut down versiongofi ithe FLEX input file
used in my ANSI C Preprocessor. The .Bxécutable version of my
preprocessor is available on many platforms (shareware), but”this is
the only source extract that is currentdy being disfrjbuted. Af  you
need a full ANSI C preprocessor, with extensive diagnostic
capabilities and customization facilitaes, please contact me at the
addresses given above. Current platforms include” IBMPC (DOS/OS2§, Sun
(SPARC  and Motorola), and IBM R/G000. .+ end-of commercial
announcement . o ‘

This file is being distributed to facilitate éxperimentation and use
of my C and C++ grammar.

Comment removal must be done during the lexing, as context (such as
enclosure in string literals) must be observed. For this cut-down
lexer, we will assume that comments have been removed (don't assume
this if you are writing a compiler or browser!)

/* For each IDENTIFIER like string that is found, there are several
distinct interpretations that can be applied:

1) The preprocessor may interpret the string as a "keyword" in a
directive (eg: "pragma" or "include", "defined").

2) The parser may interpret the string as a keyword. (eg: "int").

3) Both parser and preprocessor may interpret the string as a keyword
(eg: "if").

Since this file 1is based on source that actually lexically analyses
text for both preprocessing and parsing, macro definitions were used
throughout.  The macro definitions supplied here have been customized
to a C++ parse only, and all preprocessor keywords are passed as
IDENTIFIER or TYPEDEFname. Also, since there is no symbol table to
interrogate to decide whether a string is a TYPEDEFname, I simply
assume that any identifier beginning with an upper case letter is a
TYPEDEFname. This hack should allow you to check out how code
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segments are parsed using my grammar. Unfortunately, if you really
want to parse major league code, you have to write a symbol table, and
maintain appropriate scoping information.

*/

/* Included code before lex code */
JEwsskkskkesksss [neludes and Defines Fisssikististiiimmmptttet [

#include "y.tab.h" /* YACC generated definitions based on C++ grammar */

typedef char * YYSTYPE; /* interface with lexer: should be in header
file*/

char * yylval; /* We will always point at the text of the lexeme.
This makes it easy to print out nice trees when YYDEBUG is
enabled. (see C++ grammar file and its definition of
YYDEBUG_LEXER_TEXT to be "yylval" */

#define WHITE_RETURN(x) /* do nothing */
#define NEW_LINE_RETURN() WHITE_RETURN('\n')

#define PA_KEYWORD_RETURN(x)  RETURN_VAL(x): /* standard € PArser Keyword */

#define CPP_KEYWORD_RETURN(x) PA_KEYWORD_RETURN(xo)ym/sEt++ Keyword */

#define PPPA_KEYWORD_RETURN(x) RETURN_VAL(x) —/* @oithreProccssor and PArser keyword */
#define PP_KEYWORD_RETURN(x)  IDENTIFLER.RETURN() o

#define IDENTIFIER_RETURN() RETURN_VAL(isaTYPE(yyfext)?TYPEDEFname : IDENTIFIER)

#define PPOP_RETURN(x) RETURN_VAL((int)*yQtext) /* PreP;ocess and Parser operator */
#define NAMED_PPOP_RETURN(x) /* error: PreProcessor ONLY<operator; Do nothing */
#define ASCITOP_RETURN(x) RETURN_VAL( (int)*yytext) /* a single character operator */

#define NAMEDOP_RETURN(x) RETURN_VAL(x) /* a multichar operator, with a name */
#define NUMERICAL_RETURN(x) RETURN_VAL(x) /* some sort of constant */
#define LITERAL RETURN(x)  RETURN_VAL(x) /* a string literal */

#define RETURN_VAL(x) yylval = yytext; return(x);

%)
identifier [a-zA-Z_][0-9a-zA-7_]*

exponent_part [eE][-+]?[0-9]+
fractional_constant ([0-91*"."[0-9]+)I([0-9]+".")
floating_constant (({fractional_constant}{exponent_part}?)I([0-9]+{exponent_part}))[FfL1]?

integer_suffix_opt ([uU]?[1LI?M)I([IL][uU])
decimal_constant [1-9][0-9]*{integer_suffix_opt}
octal_constant "0"[0-7]*{integer_suffix_opt}
hex_constant "0"[xX][0-9a-fA-F]+{integer_suffix_opt}

simple_escape [abfnrtv'"?\\]
octal_escape [0-7]{1,3}
hex_escape "x"[0-9a-fA-F]+

escape_sequence [\\]({simple_escape}l{octal_escape}|{hex_escape})
c_char [*"\\\n]I{escape_sequence}
s_char [*"\\\n]l{escape_sequence}

80



h_tab [\011]
form_feed [\014]
v_tab [\013]
c_return [\015]

horizontal_white [ ]l{h_tab}

%%

{horizontal_white}+ {
WHITE_RETURN( ' ');
}

({v_tab}I{c_return}!{form_feed})+ {
WHITE_RETURN(' ');
}

({horizontal_white}l{v_tab}I{c_return}|{form_feed})*"\n"  {
NEW_LINE_RETURN()
}

auto {PA_KEYWORD_RETURN(AUTO) ; }
break {PA_KEYWORD_RETURN(BREAK) ;.}
case {PA_KEYWORD_RETURN(CASEY):; }
char {PA_KEYWORD_RETURN(CHARY ; }
const {PA_KEYWORD_RETURN(CONST): } | 1: b,
continue {PA_KEYWORD_RETURN¢CONTINUE) ; } - )
default {PA_KEYWORD_RETURN(DEFAULT) ; }
define {PP_KEYWORD_RETURN(BEFINE) ; }
defined {PP_KEYWORD_RETURN(QPDEFINED);}
do {PA_KEYWORD_RETURN(D®) 3}
double {PA_KEYWORD_RETURN(DOUBLE)s;:}
elif {PP_KEYWORD_RETURN(ELIF); }
else { PPPA_KEYWORD_RETURN(ELSE) ; }
endif {PP_KEYWORD_RETURN(ENDIF) ; }
enum {PA_KEYWORD_RETURN(ENUM) ; }
error {PP_KEYWORD_RETURN(ERROR) ; }
extern {PA_KEYWORD_RETURN(EXTERN) ; }
float {PA_KEYWORD_RETURN(FLOAT) ; }
for {PA_KEYWORD_RETURN(FOR) ; }

goto {PA_KEYWORD_RETURN(GOTO) ; }

if { PPPA_KEYWORD_RETURN(IF);}

ifdef {PP_KEYWORD_RETURN( IFDEF) ; }
ifndef {PP_KEYWORD_RETURN( IFNDEF) ; }
include {PP_KEYWORD_RETURN( INCLUDE) ; }
int {PA_KEYWORD_RETURN( INT) ; }

line {PP_KEYWORD_RETURN(LINE) ; }

long {PA_KEYWORD_RETURN(LONG) ; }
pragma {PP_KEYWORD_RETURN(PRAGMA) ; }
register {PA_KEYWORD_RETURN(REGISTER) ; }
return {PA_KEYWORD_RETURN(RETURN) ; }
short {PA_KEYWORD_RETURN( SHORT) ; }
signed {PA_KEYWORD_RETURN(SIGNED) ; }
sizeof {PA_KEYWORD_RETURN(SIZEQF) ; }
static {PA_KEYWORD_RETURN(STATIC) ; }
struct {PA_KEYWORD_RETURN(STRUCT) ; }
switch {PA_KEYWORD_RETURN(SWITCH) ; }
typedef {PA_KEYWORD_RETURN(TYPEDEF) ; }
undef {PP_KEYWORD_RETURN(UNDEF) ; }
union {PA_KEYWORD_RETURN(UNION); }

unsigned {PA_KEYWORD_RETURN(UNSIGNED) ; }



void {PA_KEYWORD_RETURN(VOID) ; }

volatile {PA_KEYWORD_RETURN(VOLATILE) ; }
while {PA_KEYWORD_RETURN(WHILE) ; }
class {CPP_KEYWORD_RETURN(CLASS) ; }
delete {CPP_KEYWORD_RETURN(DELETE) ; }
friend {CPP_KEYWORD_RETURN(FRIEND) ; }
inline {CPP_KEYWORD_RETURN( INLINE) ; }
new {CPP_KEYWORD_RETURN(NEW) ; }
operator {CPP_KEYWORD_RETURN(OPERATOR) ; }
overload {CPP_KEYWORD_RETURN(OVERLOAD) ; }
protected {CPP_KEYWORD_RETURN(PROTECTED) ; }
private {CPP_KEYWORD_RETURN(PRIVATE); }
public {CPP_KEYWORD_RETURN(PUBLIC) ; }
this {CPP_KEYWORD_RETURN(THIS); }
virtual {CPP_KEYWORD_RETURN(VIRTUAL) ; }
{identifier} { IDENTIFIER_RETURN(); }

{decimal_constant} {NUMERICAL_RETURN(INTEGERconstant);}
{octal_constant} {NUMERICAL_RETURN(OCTALcons tant);}
{hex_constant} {NUMERICAL_RETURN(HEXconstant);}
{floating_constant} {NUMERICAL_RETURN(FLOATINGconstant);}

"L 1{c_char}+[ '] {
NUMERICAL_RETURN(CHARACTERcons tant)
. ‘ ,

"L {s_char}*["] { o El

LITERAL_RETURN(STRINGL1 teral);}

e {PPOP_RETURN(LP) ; }

)" {PPOP_RETURN(RP) ; }

" {PPOP_RETURN(COMMA) ; }

"#" {NAMED_PPOP_RETURN( '#") ;)

"HH" {NAMED_PPOP_RETURN( POUNDPOUND) ; }

{" {ASCITOP_RETURN(LC); }
"y {ASCIIOP_RETURN(RC) ; }
" {ASCITOP_RETURN(LB); }
1" {ASCITOP_RETURN(RB); }
" {ASCIIOP_RETURN(DOT); }

g {ASCITOP_RETURN(AND); }
e {ASCITOP_RETURN(STAR) ; }
vy {ASCITOP_RETURN(PLUS); }

" {ASCITOP_RETURN(MINUS); }
" {ASCIIOP_RETURN(NEGATE) ; }
" {ASCIIOP_RETURN(NOT); }

"I {ASCITOP_RETURN(DIV); }

%" {ASCIIOP_RETURN(MOD) ; }

<" {ASCITOP_RETURN(LT); }

> {ASCITOP_RETURN(GT); }

AT {ASCIIOP_RETURN(XOR); }

" {ASCITOP_RETURN(PIPE); }

" {ASCITOP_RETURN(QUESTION); }

et {ASCIIOP_RETURN(COLON) ; }
" {ASCITOP_RETURN(SEMICOLON) ; }
=" {ASCIIOP_RETURN(ASSIGN) ; }

o {NAMEDOP_RETURN(DOTs tar); }
tot {NAMEDOP_RETURN(CLCL) ; }



"> {NAMEDOP_RETURN(ARROW) ; }

t>E! {NAMEDOP_RETURN(ARROWs tar); }
" {NAMEDOP_RETURN(ICR) ; }

o {NAMEDOP_RETURN(DECR) ; }

<" {NAMEDOP_RETURN(LS) ; }

> {NAMEDOP_RETURN(RS) ; }

=" {NAMEDOP_RETURN(LE) ; }

>=" {NAMEDOP_RETURN(GE) ; }

L {NAMEDOP_RETURN(EQ) ; }
"y {NAMEDOP_RETURN(NE) ; }

"&&" {NAMEDOP_RETURN(ANDAND) ; }
" {NAMEDOP_RETURN(OROR) ; }

! {NAMEDOP_RETURN(MULTassign);}
=" {NAMEDOP_RETURN(DIVassign);}
=" {NAMEDOP_RETURN(MODassign);}
=" {NAMEDOP_RETURN(PLUSassign); }
"= {NAMEDOP_RETURN(MINUSassign);}
"gg=" {NAMEDOP_RETURN(LSassign);}
">>=" {NAMEDOP_RETURN(RSassign); }
"&=" {NAMEDOP_RETURN(ANDassign); }
AN {NAMEDOP_RETURN(ERassign);}

=" {NAMEDOP_RETURN(ORassign);}
o {NAMEDOP_RETURN(ELLIPSIS) ; }
" { comment(); }

%%

/* 1T won't bother to provide any error recoverysliwon's . even handle
unknown characters */ ]
. | a
. . . | J X \
int isaTYPE(string) 3
char * string; | i ]

{ \ | ‘
/* We should really be maintaining -a <8§ymbol-|fables wand be
carefully keeping track of what the curreht‘scope 1S (0r-*in the
case of ‘"rescoped" stuff, what scopeto look:.if)s Since the
grammar is not annotated with actions toO“ track ¢ transitions to
various scopes, and there is no symbol table, we will supply a
hack to allow folks to test the grammar out. THIS IS NOT A
COMPLETE IMPLEMENTATION!!!! */
return ('A' <= string[0] && 'Z' >= string[0]);
}
comment ()
{
char ¢, cl;
loop:
while ((c = input()) != "*' & ¢ !=0)
putchar(c);
if ((cl = input()) !="/" & c !'=0)
{
unput(cl);
goto loop;
}
if (¢ !=0)
putchar(cl);
}
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