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Abstract

In Software Engineering, data and data models defined in one system are
usually not transferable or interchangeable to another. In order to develop systems
efficiently, sometimes users and software engineers who manipulate the systems
need to move information from one tool or system to another, that is, exchanging
data between repositories with different formats. This kind of exchanging may even
happen dynamically and interactively. In the pass, to solve the problem with
providing common interface between all tools and repositories is infeasible due to
the limits of development-cost and geographical issues. And this demand is become
more and more essential in modern software lifecycle, through the ascendancy of

internet activities and the development of distributed data processing systems.

Although some recent researches have been proceeding, there are still little
tools and data models which satisfy all the requirements in this domain. For
example, the CDIF project, it is designed for data interchange between different
CASE tools, but establishes many format and standard constrains to the adapted
systems. In other word, it can make no help to old systems which haven’t good
specifications on itself. So, we focus on data model interchange and the behaviors
among the models, the goal here is to emphasize how to define a data interchange
protocols to apply into the cross-model data sharing. If not so, the cost of

re-engineering will be extremely expensive.

In this thesis, we propose the UDIM (Universal Data Interchange Model) using
XML. UDIM is approach based on Meta Data Model, we plan to develop an
environment for data interchange between different formats. In this environment,

data activities between models like re-engineering, model retrieving, analysis,



encapsulation, model optimizing and data transformation will proceed. The

architecture and modules of UDIM is listed below:

1. File Transform Rules Process: XML Parser, File Transform Rules Generator.
2. Data Transform Process: File Transform Processor, Data Integrator

3. Data Interchange Process: Data Interchanger Processor

Keywords: Data Interchange, Software Re-engineering, Data Reuse, XML (extensible

Markup Language), DOM (Document Object Model)
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<customer> Felix </customer>
<shop> ABC Bookmart </shop>
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<book>
<name> Java and XML </name>
</book>
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</book-order>
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Transform Processor) #-F 414 X Bk » ¥ :i2- % A FHEEE (Data
Integrator) ¥ i FB-d kenFLE B DOM ek 4c 00 5B o Bofs #-5 5% T
(Selected Data) ™ XML = 245 k B3R o H L4 BBl 8 #77 » sk ad & i
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341 thHrEH R

%%ﬁ%ﬁ%@ﬁ (Transform Processor) ¢hi®* A3 B~ %k 7 4L B mﬁ;jgc_ :
Foth R AL RS B TR M Ty i OB TR TR
i ﬁriﬁﬁﬂ“’” MERIA PR BRERNTHESEY 1 8- dude -

342 FHEL B

@ ** File Transform Processor #74& 2 I keh T 315 — B = Fehlgif
B FMEZERANRECTHREARY KRR Y A i‘%}ii%'fél ® (Date
Integrator) =i% %* i&{d&g{tﬁ d iéifﬁ'r';?;q‘iili Poar B e o i 3 DOM el i
R4 L E AT > Bfs A4 1 XML 5 58 eh Selected Data © i o

343 HEFTH

3 e 5 R (Selected Data) g LPIM H-8 FTRLE K LA - BokA
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ERFERTAA RITS TR AL R R
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+t Selected Data £.r4 XML 5% kze s FAlp 5 > FIR2b¥ s &% RiF5 R il

e om gtk 5L §K-Selected Data Jis * &2 H v 2. K ALITF L 2 e ¥ B

4o -3 3% %5 Web Server 2 HTML e st k R mF PN %04 ¥ 25 WML

(S i %5 WAP < 4% « PDA % & 5135 % > 56 JDBC / ODBC ki i # v
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T (S Rehb d AR EEE T TR R PIREL B 4250
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A
XN
-
1%
'n'.\‘\

A% g &P UDIM ritenjp i iF - £ 4 &4 B - DTD (Document
Type Definition) %3+ ~ fh R #2007 17 ~ TR A AF FE TR IHE L
AFIET )& A FEBRERP UDIM i soari * chfi ~ /8% BB S
DTD % 3+ | 4cit File Format &2 Data Schema g Bf 3% 35 5 A R e )7 1%
FR4 zp XML Parser £ File Transform Rules Generator 2- § ¥ ;2 ; 74l 4%
SR EFR A R File Transform Processor & Data Integrator 2_ 5 iF = ;% &
T Bt 2 T K ALF v e B3P Data Interchange Processor 2 3% 3+

BT o

41 F R BR
UDIM s seeng BT S8 1 E 4o
FR % ¢ B A 7 %% (Pentium 200, 96 MB RAM, 4.0 GBHD)
iT# % %L @ Microsoft Windows 98
231 2 1 JDK1.2.2
& * a8 - Microsoft Visual FoxPro ~ IE 5.0 Browser
42DTD 3k 3+
* & q fdcit UDIM & %@ File Format ¥2 Data Schema (57 DTD z_ %3+ H
i S
421 ¥ %¥3;52 DTD %3
AP Lok RS e g o s - B * 4] o Data Format DTD »

@7 % 5 R DD R o jeii 2 XML @ 255 3¢ D3 F R R T £ 4h %
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38 o T R DTD chp %

?%}:ﬂ@

% 2

Bt R R

& S % e 3¢ DTD(Data Type Definition) s 430 p? 4o 2 #7770

TR & Suph kst DTD Sip

Classification Element Attribute Description
File dbsystem Root element
tablebody RN E R
Table creationdate =2 op gy
creationtime i 2 pE R
updatedate LATR &
updatetime { ATPFRF
tablename F 1 LR
headerlength FEEEEE R L
recordno R P OLFH
recordlength - EFRG 5
fieldno 8P
fieldbody A 8 ey it
descriptionstart |4 i~ 3 845 it B g i= %
fieldinfolength |# — 4§ = ¥ £ &
fieldterminator i S G
recordbody - gl
Field field.name i LA
field.type i s Y
field.displacement 1 A
field.size Wiz~
Record record.preceded & - F ek B
deleted  |zedrd "k 2 iz 2 50
undeleted |zz4% %4 "% 2 53e 4 50
Misc loc gy i '
sequence | A& 5 *x #2 5¢ (little-endian
or big-endian)
loc.start Fh& P & it element 2 42z
i ht
loc.len $2 1 element 2_ byte #ic
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gL A Pp G AP RPN HEL FRRL S SRS DD #p %
4o 3 A7

%3 FAEAEZ 2 DTD

<!--  XDML DTD for Database File Format (dbsystem.dtd)-->
<IELEMENT loc (loc.start, loc.len)>
<IATTLIST loc sequence (little-endian | big-endian) #REQUIRED>
<IELEMENT dbsystem (tablebody+)>
<IELEMENT tablebody (creationdate?,
creationtime?,
changedate?,
changetime?
tablename?,
headerlength?,
recordlength?,
recordno?,
fieldno?,
fieldbody,
fieldterminator?
recordbody)>
<IELEMENT fieldbody (field.name+, field.type+, field.displacement+, field.size+,
field.index)>
<IATTLIST fieldbody descriptionstart CDATA #IMPLIED
fieldinfolength CDATA  #IMPLIED >
<IELEMENT recordbody (record.preceded)>
<IELEMENT record.preceded EMPTY>
<IATTLIST  record.preceded deleted CDATA #IMPLIED
undeleted CDATA #IMPLIED >
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<IELEMENT creationdate (loc)>
<IELEMENT creationtime (loc)>
<IELEMENT changedate  (loc)>
<IELEMENT changetime (loc)>
<IELEMENT tablename  (loc)>
<IELEMENT headerlength (loc)>
<IELEMENT recordno (loc)>
<IELEMENT recordlength (loc)>
<IELEMENT fieldno (loc)>
<IELEMENT fieldterminator (#PCDATA)>
<IELEMENT field.name  (loc)>
<IELEMENT field.type (loc)>
<IELEMENT field.displacement (loc)>
<IELEMENT fieldsize  (loc)>
<IELEMENT field.index  (loc)>
<IELEMENT loc.start (#PCDATA)>
<IELEMENT loc.end (#PCDATA)>

@ F1gpiei> DTD Tt B ai* s R E RN OXML 2 #  prs i

f1# p DTD i* 5 XML Parser Zez XML = 2 % i chiidf o 11T ) & #mp 7
Aligde 1 w9 % kg i FALM % Data Schema 2 DTD &3+ o
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422 F#mp 2 DID %3

bl Een e g MO A R R ehge s 5V de d v i m gk B R

PREGRESHEY ERAFBERTREL v TR DM 2 Fil M

to o Fo4e b # Data Schema ey i ket Fobl 2 g3k 1 1 o

F_‘-

B> DTD ¥ » AP ddy i § B table ¥ 2§ medehi & R &2 2 BiE
F e b SrgR gt et File Format 2 43¢ 5o 4 DTD » it i (7 Tk Ak 5 2 4k
1 i®o

>

7L E Schema DTD BHERP dod 4 477

# 4 Data Schema DTD #.p?

Classification Element Attribute Description

File File Filename FhE L

Table Table.name 4 LA
field.no i
field.list T 2 gy it

Field field.name Wi e
field.attribute 1
field.size i)
field.relationship W R iy i
field.index # = index &1+

g b 2op F o ARt E HR 2 TR E Data Schema DTD > # % 4e

#. 5%
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# 5 Data Schema DTD
<!-- UDIM DTD for Data schema -- >
<IENTITY % string “PCDATA”>
<IENTITY % dbtypeattr “character | date | float | logical | memo | numeric |
| double |picture”>
<IELEMENT file (table.no+, table.list+)>
<IELEMENT table.list (table*)>
<IELEMENT table (table.name, field.no, field.list)>
<IELEMENT field.list (field*)>
<IELEMENT field (field.name, field.attribute, field.size, field.relationship,
field.index)>
<IATTLIST file filename %string
creat.date %string
creat.time %string
update.date  %string
update.time  %string>

<IELEMENT field.relationship (relationship.table,relationship.field)

<IELEMENT table.no %string>
<IELEMENT table.name %string>
<IELEMENT field.no %string>

<IELEMENT field.name %string>
<IELEMENT field.attribute ~ %dbtypeattr >
<IELEMENT field.size %string>
<IELEMENT relationship.table  %string>
<IELEMENT relationship.field %string>
<IELEMENT field.index %string>
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4.3 Fh R AP RIL 5 MR T

PRSI R R TR 2 0 @ X R %~ 0 XML Document » it -
H % Parsing 2. 32 > H p m&’ﬁﬁ;ﬁﬂﬁl » e XML Document £_% £ DTD z
anp @ %v’ﬁi%l » en XML Document &~ B &t 72 & ;= e (Validating) < i > B
A Jp - 1 gy it File Format 2 Data Schema 7 XML Document # eap % i8
& File Transform Processor % iFi&— # cred® » @ 34 i -] % DOM Hjis k $ B~
XML Document sap %

431 XML 345 B

L4+ - XML » # 'L’»ﬁﬁiﬁﬁ}ﬁ@— AR P 0 A XML endp B Biee
Parser 2 & % £ & ez - » Fli v § T;J%;i'ljl%éfrb’ﬁ%] r»en XML = 2838 E
455 (Well-Formed) &t & 72 & 2 (Validating) =ik 2 5 & - £ 5  Well-Formed
XML 2 i > F & BT AN BiEE

O XML = i % = 7l gL Txmly ehg 2
@XML = 27¢ 54 - Bio&g

Q@ Bieip iR i g L i gl - 2 7
FinfpdlRRe g T PEL

ST iR A R R R e 7|

Q ©® O ®

@

FrkF Aenf v R Ap b 2 R

3

A—

ma - E D EA XML ¢ u,/Tt 7 b if Well-Formed ik i+ 2 #b > & £ {7
+ & _Validating en XML < i » B2 £ g 4+ DTD N B8R % Fenteshk 0 3

BB ET AN iEE
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%> XML = i & 5 Well-Formed i {2
> XML < 5 i * DTD
wrig A DTD ¢ c03% 2 At FEch

g
iz XML = 29 4 1 fgs @ * 4p bl cH DTD

® © ©® O

* 3k Buerk it o Parser #-¢ * W3C &2 IBM #13 = e APIS » %k g XML =
i g~ AT ey > @ XML Document £ Parser 24 i d#-3LAR 5 4 i %4
gk E s Ty B Parser if ~ — B XML Document s ¥ Hig i B3k 5 - B

Pt oo 2 (AR Mgt 24 iE B Parser ¢ 2 0 £ Y ERARSN

import org.w3c.dom.Document;
import com.ibm.xml.parser.Parser;
import java.io.FilelnputStream;
public class SimpleParse {
public static void main(String[] argv) {
if (argv.length 1= 1) {
System.err.printIn("Require a filename.");
System.exit(1);
}

try {
FilelnputStream is = new FilelnputStream(argv[0]);

Parser parser = new Parser(argv[0]);
Document doc = parser.readStream(is);
if (parser.getNumberOfErrors() > 0) {
System.exit(1);
}
} catch (Exception e) {
e.printStackTrace();

47



432 thErEHRANNELF

e b’ﬂi%] > e XML <~ i 54 Parser en347 18 » £ ii}u{:&@ﬁl_ XML = i ¢

oA

E%&{File Transform Rules Generator % 3. & ¢h1 i o 54 v 3476 * DOM

APl % AR 4 4p it B eh XML = 292 chi s p F o &k 6 ¢ 53 DOM ¢
3 & 2 Class Interfaces ; B 10 P| %8 ;= DOM « Class/Interface Hierarchy o

#. 6 Core Class Interfaces of DOM Level 1

Class Interface

Implementation Classes

Name Description in XML for Java

The primary data type representing a .

Node single node in the document tree Child or Parent

Document The entire XML Document TXDocument

Element An element and any contained nodes TXElement

Attr An attribute in an Element Object TXAttribute

Processinglnstruction | A processing instruction TXPI

CDATASection A CDATA Section TXCDATASection
A lightweight document object used to

Document Fragment | represent multiple subtrees of partial |TXDocumentFragment

documents

An entity, parsed or unparsed, in a

Entity DocumentType object EntityDecl.Entitylmpl
- An entity reference, as it appears in the
EntityReference document tree GeneralReference
Document Type A DTD, which contains a list of entities  |DTD
Notation A notation declared in the DTD TXNotation.NotationImpl
A parent interface of Text and others,
CharacterData which require operations such as insert a |TXCharacterData
string and delete a string
Comment A comment TXComment
Text Text TXText
An exception thrown when no further
DOMEXxception processing is possible; normal errors are | TXDOMEXxception
reported by return values
A placeholder of methods that are not
DOMImplentation dependent  on  specific  DOM [NA
implementations
An ordered collection of nodes; items in
NodeL.ist the NodeList are accessible via an [NA
integral index
NamedNodeMap A collection of nodes that can be NA

accessed by name
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T TImplement niisn r Aibr

Cainined
MameMNadebinp I CharacierTieia
Texi | CDATASeciion
Mhacwmeni Type h
Mode] Ji 3
[hacmmaene Frogm e
Made — Do il
F s iin
Tmlerifirer
IHUATE Roepdan } Enthity
. . oy

EntityRelerence
N D e

[ Proreysinglnciresijen .
%] 10 Class/Interface Hierarchy of DOM Level 1

- p2 it 4% DOM ﬁ?@ﬁ’:ﬁé\’}‘ri%é‘ﬁfi{— U R H A B
g,a;g‘;aﬁ#gu o DOM©® » E A= 2¢ ﬁqgj\"wﬁ:}grzu— [ LR )

MminE - B2 AF’K ¢ HAR S — B &2k 12 4 32 Node iz Interface o

BT G0 A RR T T 4R g ket k- B DOM Tree shig .
JPanel treePanel = new JPanel(new BorderLayout());
m_tree = new DOMTree();
m_tree.setCellRenderer(new XMLTreeCellRenderer());
m_tree.getSelectionModel().setSelectionMode

(TreeSelectionModel. SINGLE_TREE_SELECTION);
TreeNode node = (TreeNode)(e.getPath().getLastPathComponent());

nodeSelected(node);
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peek s AL E i A4 6 ¢ #77)ah Implementation Classes & 3% 17t Tree ¢
P xRt A4 D DOM Tree © cnd gk %+ 18 i% ¢ Data Transform Process

,:% l’fuji f% * oo YT 51] :’1;& fﬁ;ﬁxﬁ# # ;’L'WJ_L Node }E‘f,,ri :

€ nodeName : § 4~ 2 < % #7541 P - nodeName mxﬁjjk{r Ak L
#4122 343 pF > nodeName hid % #text i B 1834

& nodeValue : § 4 i 3t = F 453 pF > nodeValue ¢ Fxen s WL g i Ar

& AR
& nodeType : iz % - Bl > % k&7 H L A28 &2 347
& firstChild : ;gig'“igf@; B> PR Y - B3 EEL 2

@ lastChild : & £ &t - B3 &2
’ ChlIdNOdeS . 33-7&7\'— f@; ;{—:;!ié:,ﬁi}'lj 5 _;‘F_I = ﬁ :‘_; »;’11’—4}; H15 ;;_,‘g“!:' o ?]J:ﬂ, Item( )

i method » ¥ 1% kB FH ¢ LB AR
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4.4 FHEH L%
L % i File Transform Processor & # 4% 5L B chfh & » #3%4h &

POARRE e F A M E B ks 3 oeag e B A enph 3 8 46 Data Integrator kg 7 F
FLEE L en1 (' TR 5% DOM Tree en= 5V k R 3R> Ml Bipk FALiFE-

rf‘kflj K

441 I EBRLE

A kg ok p File Transform Rules Generator #7 & 2 1 k 5 B 4 it File
format £2 Data Schema 7 DOM Tree p % {é » £ 3 b’ﬂi%] AT AR AR R Y B -
BF AL F i} i DOM Tree dwe§' » #FHEMSE Y hData = B~ 5 2 18
£ i& p& Data Schema B % > #-ig it 978~ D en Tl fde o) et 7] > 10843t 2 (S F

TN

442 FREL B

L0 RBMAFAEAE Y Bk TR R AT o TR -
PR P AR OTR S B H T AR R E M A A

NEREFEE Y PTG > B RS FAL R R4 hSchema s € AT4e AL o

B A kg ikpe DataSchema @ FHREM oty - p#AL - G MiT
Vg ?a‘-’irﬁé %enDTD = i > HR 3 RA4eT ¢

@ -4 (& Table #4£) % % Root Element

@ Root Element 2_ {5 §3% % ¢~ Table » =75 Field # 4 (7~ % Element)

® 4 Table 7 Primary Key 1% 51 R #-2 2% 5 Root Element # - Attribute

@ #-% 5 M EmiraoField 7B 8 5 o Table 34 2t » H R R Rl4ct
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45 FH U L E

v

R oRed R TR P arE- i R (Selected Data) v -
ALz B ok 2iif i Data Interchange Processor k-l &% L an iv 5l &

2 pen ki B pET UAe & Interchange Rules & i®3% % 72 e & 2tz T4 % # e

—

p1:Ls R

451 FH 2 AEE

* DOM Tree p ehffde B jdpg 2 SHfit > Fl 2y s £k » ¥ & iF

Al I N

A 2 -DOM Tree P ehp % i45:8 HTML 24 CSS A 38+ enfy i » 3|/
FE N EEARER Y —Fﬁ- IR A& AT A blhed E<b> 2 <i> {r <font color=
> SHEAX T ke HTHESN BgEd E\;—iﬁ;j;z,.f,s}:iét_p <TR> 4 <TD> e

# o i g BRI A RE 2 2 Y B % o Web Browser # < 0 § TR.

peeb o ki F o Eip i T 2 WML (Wireless Markup Language) # 3¢
v i@ v i K i iE Gateway Server 2 @,31%] v 2 g F g xS WAP
(Wireless Application Protocol) g * FI o — PR BEAWML < i 5 -5 1
F ARG

@ FhHEE T 2 1 <oxml version="1.0"7>

<IDOCTYPE wml PUBLIC *-//WAPFORUM//DTD WML 1.1//EN"
"http://www._wapforum.org/DTD/wml_1_1.xml">
@ <Deck> &4 : @i¥F 5 V- B Deck 2 Hiz>» - B Deck A7 & 2 8B F
& (Cards)
@ <Card> 4 : 2o ¢ 77 id B> 4% R ed@igid S a kg
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é_j\q?—_é s 2N {9 1) — i@;f’*‘ = @i’;fém?}%‘.‘ FLRIE L % SLeup|iR e 4p

2R

5.1 RIBFHERFRIRR

d 32 DBF A% 5 B 5 s 2 BL e Rt st o Flet A DBF sk st
Pleohd > A2 TP RPEZ 2 TR P2 R & -

# 7 DBF File structure description # |

Byte Contents Description

1-3 3 bytes Date of last update; in YYMMDD format
4-7 32-bit number Number of records in the file

8-9 16-bit number Number of bytes in the header

10-11 | 16-bit number Number of bytes in the record

FRgpt £ > APREHR2 XML 2 2024 850

%8 % Uit DBF A% a0 ch XML » 2

<!—File structure description by XML -->
<!I-- Example for FoxPro file format (.dbf) description -- >
<?XML VERSION="1.0" 7>
<IDOCTYPE dbsystem SYSTEM *“dbsystem.dtd”>
<dbsystem>
<tablebody>
<updatedate>
<loc sequence="hig-endian”>
<loc.start> 1</loc.start>
<loc.len>3</loc.len>
</loc>
</updatedate>
<recordno>
<loc sequence="little-endian”>
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<loc.start> 4</loc.start>
<loc.len>4</loc.len>
</loc>
</recordno>
<headerlength>
<loc sequence="little-endian”>
<loc.start> 8</loc.start>
<loc.len>2</loc.len>
</loc>
</headerlength>
<recordlength>
<loc sequence="little-endian”>
<loc.start> 10</loc.start>
<loc.len>2</loc.len>
</loc>
</recordlength>
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Bipo &P APRSRP AR R 1 (TR R AR g

Ble Eda Ssarch Propet Vew Format Colims  Maco Adwaced Sisdow  Help ulﬁlﬂl
DaEdH SR v w B APy OHEOW g 'lh?|
PAREE, A | .
DO00O1s0h: 00 00 00 OO0 OO0 00 O0 00 00 00 00 00 00 G0 OF B0 & <ueeeniaesensn. g
DO00O00140h: 040 00 OO0 OO0 OO0 OD OO0 OO OO0 00 OO OO0 OO0 O0 OO OO0 5 -c.cvemimesmnans
pO0003=0h: 00 00 00 00 00 Q0 O0 00 24 42 32 31 36 35 3% 38 : ........*B216596
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BR 15 ¢ o RS IR R TR A ROFTHAFIN T APRFETH
BETHREELTRY TR - - At 45 Schema sy it > § A2 -

<IELEMENT TableCats Fecondi®»
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<?xml version="1.0" ?>
<IDOCTYPE wml PUBLIC "-//IWAPFORUM//DTD WML 1.1//EN"
"http://www.wapforum.org/DTD/wml_1.1.xml">
<wml|>
<card id="init" newcontext="true">
<do type="options" label="UDIM">
<go href="#copyright"/>
</do>
<p align="center">
<img src="nokiacp_logo.gif" alt="B119356035"/><br/><br/>

<b>05/26/1992<br/>
NTG <br/>
1#PRN  <br/>
SC <br/>
price =5.0
</h>
</p>
</card>

<card id="copyright">
<do type="options" label="init">
<go href="#init"/>

</do>
<p align="center"><br/><br/>
<b>UDIM <br/>
Data Interchange<br/>
by WML
</h>
</p>
</card>
</wml>
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