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Abstract Data transformation is an important technique for data reuse, data exchange and data
integration, etc. In this paper, we present two algorithms to transform object-oriented
databases(OODBs) into valid XML(eXtensible Markup Language) documents. First, we formally define
the OODB schema, OODB, DTD(Document Type Definition) and XML document, and then present the
two algorithms * the first algorithm is to transform an OODB schema into a DTD, and the second is
to transform OODBs into XML documents.

In addition, we show that the two algorithms produce well-formed and valid XML documents. We
need to prove the well-formedness because the well-formedness is a mandatory requirement of all
XML documents. Furthermore, ensuring validity allows us to offer valid XML documents to XML
applications that can process only the valid XML documents.
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class = (name : sname, attribute; attribute; ...; attribute)
attribute = (name, single) | (name, collection)
single ‘= atomic | user_defined
collection = set(single) | set(collection)
| bag(single) | bag(collection)
| list(single) | list{collection)
user_defined = name
atomic € BASIC_TYPE
name € NAME
sname € NAME | {empty}
BASIC_TYPE = {int, char, string, ...

, point, line, polygon, ... }
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database = (cluss_extent; ... 5 class_extent)
class_extent = (object; ... ; object)
object = (oid, attr_value; ... ; attr_value)
attr_value = single_value | collection_value
collection_value = set(single_value; ... ; single_value)
| setlcollection_value; ... ; collection value)
| bag(single_value; ... ; single_value)
| bag(collection_value; ... ; collection_value)
| list(single_value; ... ; single_value)
| list(collection_value; ... ; collection_value)
single_value = BASIC_TYPE VALUE |J OID_VALUE

oid € OID_VALUE
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DTD = {<n : attr(n) : type(n)>}

n = NAME

attr(n) = {ID, HREF, nuil}

type(n) : regular expression over NAME or PCDATA or EMPTY

- regular expression
¥y, '¥g ' concatenation of #, and 7,

r1l 75 :union of ¥, and 7,
* 1 Kleene closure of »
y+ v, vk
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XML_DOC = element

element ‘= start_tag(name) : atiribute < content > end_tag
attribute = null | (attr_name : data)
content = empty | pedata | element; ...
name = NAME

; element

attr name < {ID, HREF}

data = ID_VALUE U HREF_VALUE

pedata = STRING_VALUE
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procedure DTD_make((u, ci; ... ; ¢) : database_de)
nput © ue name BFYolL ¢ (=1, .. n)E cdass BFY
output : DTD

hegin
X = {<u : aull © (make_name(c), ... , make_name{(c,))l
(SUBCLASS*, (get_name(ci)#| ... | get_name(c,)#)>}
Xy = {<SUBCLASS : HREF : EMPTY>};
X = (<make,name(c1) . HREF : EMPTY>};
= {<make_name(c,) : HREF : EMPTY>}
Y1 = class_ DTD_make(c:);
Y, = class DTD_make(c,);
return union(X, Xo, Xy, ..., Xn, Yi, oy Yo
end
procedure class_DTD make((u © s, ar; ... ; an) ' class)

input * uE name B, s sname B9, a (=1, .. W= altribute EHY

output © DTD

begin

by o s b = get attribute(s);

refurn

union

({<u @ ID : get_name(by), .., get_name(bm),

get_name(ay), ..., get_name(an,)>},

attr DYD_make(a1), ... , attr_DTD_make(a,));
end

procedure attr DTD_make((u, v) : aitribute)
nput © u= name BRY), v single = collection BFY
output : DTD

Dbegin
if(v : single) then
il(s =atomic) then
atomic_DTD_make((u, s));
else if(s = user_defined) then
udefine DTD_make((y, s)):
else if(v : collection) then
iltv == set(s) or bag(s) or list(s)) then
retum
union
({<wrud!: male_name(v)¥>},
attr_DTD_make({make_name(u, v), s)))
end

procedure atomic_DTD_make((u, a))
input : u= name BHY, a atomic EMY
output : DTD
begin
retum
{<u : mull 1 PCDATA>}
end

procedure udefine DTD_make((u, a))
input : ue name EMSY, a: user defined B}
output : DTD
hegin
return
{<u : HREF : EMPTY>},
end
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single_value, collection_value}
type(s) € {database_def, attribute,

collection)

class, single,
1) v : single_value & s : single
s eatomic € W, v eBASIC_TYPE_VALUE(s)
s euser_defined ¥ W, v eOID_VALUE

2) v : collection_ value + s : collection
s = collectioni(e), v
= collectionz{ v, ; ..; v, 4 d,

i) collectiom; = collections ,

collections, collectionz = {set, bag, list}

v Fe,., va ke
3) v ! attr_value - (n, s) : attribute
v s
4){ oy, .. ; 0,) " class_extent ~ (n : sn, a;; .

y ayn) b class

sn = empty ©| o,
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H
NAME siring | SALARY t
AGE : ml RANK . sting
MAJOR : DEPARTMENT ~-1-- ADVISES : set(STUDENT)
H
!
!
!
T :
v
» STUDENT : PERSON ] AII: DEPARTMENT
CLASS - stung DNAME  stiing
REGISTERED_IN . so((COURSE)~-~-+ OFTICE . suring

ADVISOR * PROFESSOR

-I-- OFFERING_COURSE * s¢{COURSE)

-
!
!
i
A} |
i
i
} i
GRAD_STUDENT : STUDENT » COURSE
DEGREE . string CNAME stiing
Lommmn -~ OFFERING_DEPT ' DEPARTMENT

STUDENTS . sei( STUDENT). .

|
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PERSON 5 10 500

DEPARTMENT | 8 8 8 |
STUDENT 80 800 8000
PROFESSOR 8 40 400
COURSE 8 40 400
GRAD_STUDENT| 5 10 500
A 114 908 9808
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XML 10009 S TUDENT, xmf

s
+ #STUDENT ID="STUDENT191">
« <BTUDENT ID="STUDENT195">
4+ «STUDENT ID="STUDENT199">
- «STUDENT ID="STUDENT203"> |
<MAME>Ahn Shihoon</NeME> ]
<AHGE>22</AGES IR
<MA&JOR HREF="DEPARTMENT.XmI# DEPARTMENT?Z3"
HML_LINK="SIMPLE" ROLE="BT' SHOW="REPLACE"
ACTUATE="AUTO" />
<CLASS>G</CLASS>
<ADVISOR HREF="PROFESSOR.Xmi# PROFESSOR3307"
KiaL_LINK="SIMPLE" ROLE="BT" SHOW="REPLACE"
ACTUATE="AUTO" />
- <REGISTERED_IN>
<COURSE_ITEM HREF="COURSE.xml# COURSE3471" ;
KIL_LINY="SIMPLE" ROLE="BT" SHOW="REPLACE" :
ACTW AUTO" />
</REGISTERED_IH>
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