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±Kµ�«P´t«�©"¬<µ�¨Oª6«�´�ª6Ç·±^º@µ2­F¶�«�©"©"­FµoÆ¹Ö^ÈI±^¯�±�®Ê«�ÈI±�¯�²³¸ «�´d«�º@±KµU²³®�«�¯�²�Æ�Ö ¶�­Fµ�ÌÍ¸ ¨O¬7¸Ê²³¸ «�Ç
Ì·­Fµ�Î�À�Á�ÂO©"­FÈH±P¬<­F¼@µ�©"«?¨O©�²³±�¼@°6¸ ²8ª6ÇS©"«�Ý�«�µ�±�Â�º@µ�­F¶¹«�©"©"­FµU©"È�±K¯ ´~­F¯ «Pº@µ2­F¶�«�©"©"­Fµd²¹«�±K¬7¸ «�©
©"«�Ý8«�µU±KÂI¬<­F¼@µ�©"«�©KÀ

å



IdProf ProfName IdDept
P1 Ann D1
P2 John D1
P3 Bill D2

IdDept DeptName Acr

D1 Computer Science CS

D2 Philosophy

Department

Event

I d P r o f I d C o u r s e
P 1 1
P 1 2
P 2 1

ProfCourse

IdCourse IdDept CourseName

C1 D1 Database System

C2 D2 Philosophy I

Course

IdEvent EventName

E1 Workshop

E2 Party

E3 Seminary

E4 Conference

I d D e p t I d E v e n t
D 1 E 1
D 1 E 2
D 2 E 3

DeptEvent

Professor

Û8¨i°8¼@µ2« Þ ì Ö�±�²³±�ª6±K©"«?¼@©"«�´�¨O¯~«�»�±K®�º@ÂO«�©

��� � ���	��

�������������
�����
����� �!����"$#%

���&�������'�����	�
Á�¯¥���¥�Jð�£�Õ��kÓ6¼@«�µ�ÇÄ¨i©�±ÊÝ8±�Âi¨O´à�����ò´t­F¬<¼@®Ê«�¯ ²³È!±�¬7¬7­Fµ�´t¨O¯�°Å²¹­Ð²³¸ «~������ð�£IÕ��
Ö^ËtÖ�º@µ2«�©"«�¯ ²³«�´z¨i¯·Á�º@º@«�¯ ´t¨O»�Á�í�©"«�«?©"²³µ�¼@¬7²¹¼@µ2«P¨O¯ Û6¨O°6¼@µ2«På�ïhÀ

<XMLSQL>
<QUERY>
...

</QUERY>
<CONSTRUCT>
...

</CONSTRUCT>
</XMLSQL>

Û8¨i°8¼@µ2«På ì £I²³µ2¼@¬<²³¼@µ�«J­F¶�±�¯Í������ð�£IÕ���Ó8¼@«�µ�Ç
Ët¸ «·µ2­F­F²o«�ÂO«�®�«�¯�²o¨O©�²¹¸�«

XMLSQL
«�Âi«�®�«�¯ ²UÀ�Ëd¸�¨O©�«�ÂO«�®Ê«�¯ ²o¬<­F¯�²¹±K¨O¯�©�²¹Ì·­Å«�Âi«�Ô

®�«�¯�²¹© ì
( ²³¸ «

QUERY
«�Âi«�®�«�¯ ²³È�ÌÍ¸ ¨O¬7¸�«�¯ ¬7ÂO­F©"«�©t²¹¸�«o£IÕ��SÓ8¼@«�µ�¨O«�©t²¹­P²³¸ «oµ2«�ÂO±�²³¨O­F¯�±�Â�´t±K²¹±Kª6±�©"«�È

±K¯ ´
( ²³¸ «

CONSTRUCT
«�ÂO«�®�«�¯�²¹ÈCÌ·¸ ¨i¬<¸k¬<­F¯�²¹±K¨O¯�©Í²³¸ «�©"º@«�¬7¨Oä@¬7±�²³¨O­F¯k­F¶P²¹¸�«������

´t­F¬7¼@®�«�¯�² ²³­�ª6«?¬7µ�«�±K²³«�´~¶�µ2­F®Ã²³¸ «P£IÕ��zÓ8¼@«�µ�¨O«�©KÀ
Ët¸ «

QUERY
¬<ÂO±K¼@©"«$¬<­F¯�©"¨O©"²¹©�­F¶@±^©"«�²�­F¶t£IÕ��z¨O¯ ©"²³µ2¼@¬<²³¨O­F¯ ©"È6Ì·¸�¨O¬7¸z±Kµ2«?«�»�«�¬7¼@²¹«�´

­FÝ8«�µ*),+.-�/102/234+.57698&:	-B°6«�¯�«�µU±K²¹¨O¯�°;)&+&-2/*<=64/2>?-B±K©$µ2«�©"¼@ÂO²UÀo¾t±K¬<¸�£IÕ���¨i¯ ©"²³µ�¼@¬7²¹¨i­F¯Ä¨i©�«�¯�Ô
¬7ÂO­F©"«�´ÊÌÍ¨O²¹¸�¨O¯~±K¯

SQL
«�ÂO«�®�«�¯�²hÀ

Ët¸ «
CONSTRUCT

¬7ÂO±K¼@©"«C©"º@«�¬7¨Oä@«�©t²³¸ «o������´d­F¬7¼@®�«�¯�²Iµ2«�©"¼@ÂO²¹¨i¯ °$¶�µ2­F®á²¹¸�«oª8±K©"«
Ý8¨O«�Ì·©KÀ

ç�©"¨O¯�°�²³¸ «o´t±�²³±Kª8±K©"«!©"¸�­FÌ·¯�¨O¯�Û6¨O°6¼@µ�« Þ È7²¹¸�«C���¥�Jð�£�Õ��
Ó6¼@«�µUÇ$ª6«�ÂO­FÌ�º@µ2­F´d¼@¬7«�©
±$ÂO¨O©"²�­F¶�´d«�º@±KµU²³®�«�¯�²¹©KÀ

<XMLSQL version="1.0">
<QUERY>
<SQL idsql="v1">SELECT d.iddept, d.deptname, d.acr

FROM department d
</SQL>

î



</QUERY>
<CONSTRUCT>
<LIST tagname="Departments" idsql="v1">

<SEQUENCE tagname="Department">
<ATOM tagname="Dept" source="iddept"/>
<ATOM tagname="Name" source="deptname"/>
<ATOM tagname="Acronym" source="acr" mandatory="yes"/>

</SEQUENCE>
</LIST>

</CONSTRUCT>
</XMLSQL>

Æ�¯Å²³¸ ¨i©�Ó6¼@«�µUÇ7È�²³¸ «�£IÕ��Ä¨O¯ ©"²³µ�¼@¬7²³¨O­F¯�°6«�¯�«�µU±K²¹«�©P±Íª6±K©"«SÝ�¨O«�Ì÷Ì·¸�­F©"«
©"¬7¸ «�®Ê±·¨O©
v1(iddept,deptname,acr)

À8Ët¸�¨O©?µ�«�Âi±�²³¨O­F¯�¸ ­FÂO´t©?²³¸ «�Æ¹Ö^ÈF²¹¸�«�¯ ±K®�«�ÈF±K¯ ´Å²³¸ «
±K¬<µ2­F¯ Ç6®ë­F¶:«�±K¬<¸�´t«�º@±KµU²³®�«�¯ ²UÀ�Ët¸ «

idsql
±�²³²¹µ�¨Oª6¼@²¹«�­F¶:²³¸ «

SQL
«�ÂO«�®�«�¯�²t¨O´t«�¯ ²³¨OÔ

ä@«�©o²¹¸�±�²�ª6±�©"«?Ý8¨O«�Ì
À
Ët¸ «�������ð�£IÕ��Äµ2«�©"¼@ÂO²:º@µ2­F´t¼@¬<«�´Åª6Çz²¹¸�«Sº@µ�«�Ý8¨O­F¼@©PÓ6¼@«�µUÇz«�»�«�¬7¼@²¹¨O­F¯�¨O©P±�©?¶¹­FÂOÔ

ÂO­FÌ·© ì
<Departments>

<Department>
<Dept>1</Dept>
<Name>Computer Science</Name>
<Acronym>CS</Acronym>

</Department>
<Department>
<Dept>2</Dept>
<Name>Philosophy</Name>
<Acronym></Acronym>

</Department>
</Departments>

Ët¸ «Bµ2«�©"¼@ÂO²8¨O©�±PÂO¨O©"²�­F¶ ´t«�º@±�µ�²¹®Ê«�¯ ²³©KÀ�¾t±�¬7¸
Department

«�ÂO«�®�«�¯�²�¬7­FµUµ2«�©"º@­F¯ ´t©
²³­·±�´t«�º@±�µ�²¹®Ê«�¯ ²@²³¼@º@ÂO«^¨O¯z²¹¸�«^ª6±�©"«�Ý�¨i«�ÌÍÀ�Á

Department
«�ÂO«�®Ê«�¯ ²t¨O©B¬7­F®�º@­F©"«�´

­F¶�±$©"«�Ó6¼@«�¯ ¬7«$­F¶ «�ÂO«�®�«�¯�²¹©oÌ·¸�¨O¬<¸Í¬<­Fµ�µ�«�©"º@­F¯�´Ê²³­S²¹¸�«$ª6±K©"«?Ý�¨i«�Ìô±�²³²¹µ�¨Oª6¼@²¹«�©KÀ
Æ�¯Ð²³¸ «·©"º@«�¬7¨Oä@¬7±�²³¨O­F¯Ä­F¶o²¹¸�«·µ�«�©"¼@Âi²�­F¶C±~���¥�Jð�£�Õ���Ó6¼@«�µUÇ7Èd²³¸ «Í¶�­FÂOÂO­FÌÍ¨O¯ °A@B8.:	C

-25702DE@�578.0�-:¬<±K¯Íª6«P¼@©"«�´ ì
( LIST

ì ´t«�ä@¯�«�©C±$ÂO¨O©"² í�¬7­FÂOÂO«�¬7²¹¨O­F¯�ï�­F¶ «�Âi«�®�«�¯ ²³©C­F¶ ²³¸ «P©"±�®Ê«P²¹Ç6º@«GF
( SEQUENCE

ì ´t«�ä@¯�«�©�±�©"«�Ó6¼@«�¯ ¬7«P­F¶ «�ÂO«�®Ê«�¯ ²³©"È�º@­F©"©"¨Oª6ÂOÇ
­F¶�Ý8±�µ�Ç8¨i¯ °S²¹Ç6º@«�©HF
( ATOM

ì ´t«�ä@¯�«�©C±�57/2I=57C78.:	34JP«�ÂO«�®Ê«�¯ ²UÀ
Æ�¯S²³¸ «B«�»�±�®Êº@ÂO«JÓ6¼@«�µ�Ç<È�²³¸ «

tagname
±K²¹²³µU¨iª8¼@²³«J¶¹µ�­F® ²³¸ «

LIST
¬<­F¯�©"²¹µ2¼@¬7²¹­Fµd´t«�Ô

ä@¯ «�©t²³¸ «o¯ ±K®�«
Departments

¶¹­Fµ ²³¸ «o«�ÂO«�®Ê«�¯ ²�°6«�¯�«�µU±K²¹«�´S±K©@µ�­F­F²�¨O¯^²³¸ «o������ð�£IÕ��
µ2«�©"¼@ÂO²hÀ�£�¨O®�¨OÂi±�µ�ÂOÇÅ¶�­FµP²³¸ «

SEQUENCE
±�¯�´

ATOM
¬7­F¯ ©"²³µ2¼@¬<²³­FµU©"È:²¹¸�«

tagname
±K²³Ô

²³µU¨Oª6¼@²³«�°8¨iÝ�«�©B¯�±�®Ê«�©?²¹­~«�Âi«�®�«�¯ ²³©KÀ:Ët¸ ¨i©?±�²³²¹µ�¨Oª6¼@²¹«�¨O©?µ�«�Ó6¼@¨Oµ2«�´Å¨O¯Ê±�ÂOÂ�¬<­F¯�©"²¹µ2¼@¬7²¹­Fµ�©KÀ
Ët¸ «

idsql
±K²³²¹µ�¨Oª6¼@²¹«~¶¹µ�­F®ß²¹¸�«

LIST
¬<­F¯�©"²¹µ2¼@¬7²¹­Fµ^®Ê±�Î6«�©�µ2«�¶�«�µ2«�¯ ¬7«Í²³­Ð²¹¸�«~ª8±K©"«

Ý8¨O«�ÌßÌÍ¸ ¨O¬7¸�¬7­F¯ ²³±�¨i¯ ©·²³¸ «Ê¬<­Fµ�µ�«�©"º@­F¯�´d¨i¯ °à´t±�²³± ÀÄÆ�¯k²³¸ «�º@±KµU²³¨O¬7¼@ÂO±Kµ�¬<±K©"«�­F¶P²³¸ ±K²
«�»�±K®�º@Âi«�È

idsql="v1"
®Ê±�Î6«�©�µ2«�¶�«�µ2«�¯ ¬7«S²¹­Ê²¹¸�«·ª6±�©"«�Ý8¨O«�ÌÏÌ·¸�¨O¬7¸�¬7­F¯ ²³±�¨i¯ ©^²³¸ «

´t«�º@±�µ�²¹®Ê«�¯ ²@²³¼@º@ÂO«�©KÀ@Ëd¸�«
LIST

¬7­F¯ ©"²³µ2¼@¬<²³­FµJ°6«�¯ «�µ�±�²³«�©B±�¬7­F®�º@­F¯�«�¯ ²d«�ÂO«�®�«�¯�²:¶¹­Fµ
«�±K¬<¸
²¹¼@º@ÂO«P¨O¯Í²¹¸�«$ª6±K©"«?Ý�¨i«�ÌÍÀ

Æ�¯
²¹¸�±�²8©"±K®�«?¬7±�©"«�È�²³¸ «
SEQUENCE

¬7­F¯ ©"²³µ2¼@¬<²³­Fµ!©"º@«�¬7¨Oä@«�©�²¹¸�«?«�ÂO«�®�«�¯�² ²³¸ ±K²�ÌÍ¨OÂOÂ
ª6«P°8«�¯�«�µU±K²¹«�´z¶�­Fµ�«�±�¬7¸~²¹¼@º@Âi«$¨i¯~²¹¸�«�ª6±K©"«$Ý8¨O«�Ì
À�Æ�¯~²³¸ ±K²�«�»�±�®Êº@ÂO«�È�«�±K¬7¸

SEQUENCE¬7­FµUµ2«�©"º@­F¯ ´t©o²¹­�±�¯~«�Âi«�®�«�¯ ² ¬<­F®Êº@­F©"«�´�­F¶�²³¸ µ2«�«P«�ÂO«�®�«�¯�²¹©CÌ·¸ ¨i¬<¸�±Kµ�«?©"º@«�¬7¨Oä@«�´zª8Ç
²³¸ «

ATOM
¬<­F¯�©"²¹µ2¼@¬7²¹­FµUÀ

K



Ët¸ «
source

±�²³²¹µ�¨Oª6¼@²¹«Í­F¶J²³¸ «
ATOM

¬7­F¯ ©"²³µ�¼@¬7²³­Fµ^®�±KÎ6«�©�µ�«�¶¹«�µ�«�¯�¬<«�²¹­Å²³¸ «~±K²³Ô
²³µU¨Oª6¼@²³«^¨O¯�²³¸ «�¬<­Fµ�µ�«�©"º@­F¯�´d¨i¯ °�ª6±�©"«�Ý�¨O«�Ì
ÀtÆ�¯�²³¸ «�«�»�±K®�º@ÂO«�ÈF²³¸ «�Ý8±�Âi¼@«�¶�­FµC²³¸ «

id-
dept

±�²³²¹µ�¨Oª6¼@²¹«�¨O¯Ä­F¯ «
ÂO¨O¯ «
­F¶o²¹¸�«Íª6±�©"«�Ý8¨O«�Ì
v1

¨O©�¼@©"«�´¥±�©$¬<­F¯�²¹«�¯�²o¶�­FµP±
Dept«�ÂO«�®Ê«�¯ ² °6«�¯�«�µU±K²¹«�´�¨O¯·²³¸ «P������ð�£IÕ���µ2«�©"¼@ÂO²UÀ

Ët¸ «
mandatory

±�²³²³µU¨Oª6¼@²³«B¨O¯�²¹¸�«
ATOM

¬<­F¯�©"²¹µ2¼@¬7²¹­Fµ:¨O©�¼@©"«�´~¶�­Fµd¸ ±K¯ ´tÂO¨O¯�°
¯�¼@ÂOÂ
Ý8±�ÂO¼@«�©KÀ�½¿¸ «�¯�²¹¸�«

mandatory
±K²³²¹µ�¨Oª6¼@²¹«
¨O©^±K©"©"¨O°6¯ «�´

yes
Èt±�¯Ð«�ÂO«�®Ê«�¯ ²oÌ·¨OÂiÂ!±�ÂiÔ

Ì·±KÇ6©?ª8«�°8«�¯�«�µU±K²¹«�´Å¨i¯�²³¸ «�µ2«�©"¼@ÂO²¹È6µ2«�°6±�µ2´tÂO«�©"©J­F¶:²¹¸�«�Ý�±KÂO¼@«^­F¶:²¹¸�«�±�²³²¹µ�¨Oª6¼@²¹«�¨O¯�²³¸ «
ª6±�©"«�Ý8¨O«�Ìóª6«�¨O¯�°

NULL
­FµJ¯ ­F²UÀ�½¿¸ «�¯�²³¸ «

mandatory
±�²³²¹µ�¨Oª6¼@²¹«�¨i©$±K©"©"¨O°6¯ «�´

noí�ÌÍ¸ ¨O¬7¸�¨O©B²³¸ «MLK´t«�¶�±K¼@ÂO²ON�Ý8±�ÂO¼@«�ï¹È�±K¯�«�ÂO«�®�«�¯�²@Ì·¨OÂOÂ8­F¯ ÂOÇ~ª6«�°8«�¯�«�µU±K²¹«�´Ê¨O¯�²¹¸�«�Ó6¼@«�µUÇ
µ2«�©"¼@ÂO²�¨O¯Å¬7±K©"«�²³¸ «�±K²¹²³µU¨Oª6¼@²³«SÝ�±KÂO¼@«S¨O¯Å²³¸ «Sª6±�©"«SÝ8¨O«�Ì÷¨O©�´t¨O¶³¶�«�µ2«�¯ ²t¶¹µ�­F®

NULL
À�Û6­Fµ

«�»�±K®�º@Âi«�È�¨O¯Ð²¹¸�«Í¬7±�©"«S­F¶o²³¸ «
acr

±K²¹²³µU¨iª8¼@²³«�­F¶�²¹¸�«Íª6±�©"«�Ý8¨O«�Ì
v1

È@²¹¸�«
ATOM

¬<­F¯�Ô
©"²³µ�¼@¬7²¹­Fµ,Pi©

mandatory
±�²³²¹µ�¨Oª6¼@²¹«J±�©"©"¨O°6¯�«�´·Ý�±KÂO¼@«

yes
¶�­Fµ2¬<«�©:²¹¸�«B°6«�¯ «�µ�±�²³¨O­F¯Í­F¶6±K¯

Acronym
«�ÂO«�®Ê«�¯ ²�í�©"«�«P´t«�º@±�µ�²¹®Ê«�¯ ²6å�¨O¯Í²¹¸�«$«�»�±�®Êº@ÂO«�ï"À

ÁòÝ�±KÂO¨O´�µ2«�©"¼@ÂO²�©"º@«�¬7¨Oä@¬7±�²³¨O­F¯^¨O©d¶�­Fµ�®�«�´�ª6Ç�±J¬7­F®�ª6¨O¯�±�²³¨O­F¯�­F¶F²³¸ «o¬7­F¯ ©"²³µ�¼@¬7²¹­Fµ2­FµU©
´t«�ä@¯ «�´�±Kª8­FÝ8«?±K¬<¬7­Fµ�´t¨O¯�°S²¹­�²¹¸�«P������ð�£IÕ���Ö^ËtÖ^È�°6¨OÝ8«�¯·¨O¯Í²¹¸�«$Á�º@º@«�¯�´t¨O»@À

Û6­FÂOÂO­FÌ·¨i¯ °¥²³¸ «������k¶�­Fµ�®�±K²¹¨i­F¯�µ�¼@Âi«�©"È�²¹¸�«zµ2«�©"¼@ÂO²C­F¶B±z������ð�£IÕ��¿Ó6¼@«�µ�Ç�«�»�Ô
«�¬7¼@²¹¨O­F¯Ä¸ ±K©^±~©"¨O¯�°6ÂO«·µ2­F­F²�«�ÂO«�®�«�¯�²hÀ�Á�©�±~¬<­F¯�©"«�Ó8¼@«�¯�¬<«�Èd²³¸ «·µ2«�©"¼@ÂO²�©"º@«�¬7¨Oä@¬<±K²³¨O­F¯
±KÂOÌ·±KÇ8©�¬<­F¯�²¹±K¨O¯ ©�±~©"¨i¯ °6ÂO«

LIST
¬7­F¯ ©"²³µ�¼@¬7²³­Fµ¹È:Ì·¸ ¨O¬7¸¥¬7­FµUµ2«�©"º@­F¯ ´t©�²¹­Å²³¸ «·µ2­F­F²o­F¶

²³¸ «P������ð�£IÕ���µ�«�©"¼@Âi²hÀ�Ët¸ ¨O©CÌ·±KÇ<ÈH²³¸ «P������ð�£IÕ���µ2«�©"¼@ÂO²�ÌÍ¨OÂOÂ6±�ÂiÌ·±�Ç6©�ª6«P±�Âi¨O©"²hÀ
Á
LIST

¬7­F¯ ©"²³µ�¼@¬7²³­Fµ$¸�±�©�±·©"¨O¯�°8Âi«·¬<¸�¨OÂO´�¬7­F¯ ©"²³µ2¼@¬<²³­FµPÌ·¸ ¨O¬7¸Ä´d«�ä@¯�«�©�²³¸ «�²¹Ç6º@«
­F¶t²¹¸�«^«�ÂO«�®Ê«�¯ ²³©B¨O¯z²¹¸�«�ÂO¨O©"²UÀ�Ët¸ µ2«�«�²³Ç6º@«�©B­F¶tÂO¨O©"²³©B¬<±K¯�ª6«^´t«�ä@¯ «�´�±K¬<¬7­Fµ2´d¨i¯ °Í²³­·²³¸ «
¬7¸ ¨OÂO´z¬7­F¯ ©"²³µ�¼@¬7²¹­Fµ ì

( LIST
ì Âi¨O©"²�­F¶ Âi¨O©"²¹©

( SEQUENCE
ì ÂO¨O©"²o­F¶o¬7­F®�º@ÂO«�»�­Fª�Q «�¬7²¹©�í�±~¬7­F®�º@ÂO«�»�­Fª�Q «�¬7²�¨O©^´t«�ä@¯ «�´�±�©�±~©"«�Ô

Ó6¼@«�¯�¬<«P­F©o¬<­F¯�©"²¹µ2¼@¬7²¹­Fµ�©"ï
( ATOM

ì Âi¨O©"²�­F¶ Ý8±KÂO¼@«�©oí�²³«�»�²³¼@±�ÂI«�Âi«�®�«�¯ ²³©"ï
Á
SEQUENCE

¬7­F¯ ©"²³µ�¼@¬7²³­Fµ�¸�±�©�±�¯Ð±KµUª6¨O²³µU±KµUÇ�©"«�Ó6¼@«�¯�¬<«·­F¶o¬7¸ ¨OÂi´�¬<­F¯�©"²¹µ2¼@¬7²¹­Fµ�©KÀ
Á�¯

ATOM
¬7­F¯ ©"²³µ�¼@¬7²³­Fµ!¸ ±K©o¯ ­�¬<¸�¨OÂO´z¬<­F¯�©"²¹µ2¼@¬<²³­FµU©KÀ

��� � RS���&�������T�
U��
�V�
���G�
Æ�¯z²³¸ «�º@µ2«�Ý�¨O­F¼@©�«�»�±K®�º@ÂO«�ÈF²³¸ «������Å´t­F¬<¼@®Ê«�¯ ²tµ�«�â@«�¬7²³©B²¹¸�«^º@ÂO±K¯ ±Kµo©"²¹µ2¼@¬<²³¼@µ2«^­F¶:±
µ2«�ÂO±�²³¨O­F¯!À�Ët¸�«$µ2­F­F² «�Âi«�®�«�¯ ²�¨O©o±�Âi¨O©"² ­F¶�©"«�Ó6¼@«�¯�¬<«�©o­F¶�±K²¹­F®Ê©KÀ

Ët¸ «P������ð�£IÕ��zÂO±K¯ °6¼@±�°6«P±KÂOÂO­FÌ·©C²¹¸�«�¬7µ2«�±�²³¨O­F¯Í­F¶@���¥�Ê´t­F¬7¼@®�«�¯ ²³©CÌ·¨O²³¸~±�µ�ª8¨iÔ
²³µU±KµUÇS¯ «�©"²³¨O¯ °
­F¶�«�ÂO«�®Ê«�¯ ²³©KÀ�Á�©o±K¯·«�»�±K®�º@Âi«�È�¬<­F¯�©"¨O´t«�µ!²¹¸�«PÓ8¼@«�µ�Ç
ª6«�ÂO­FÌ ì

<QUERY>
<SQL idsql="v2">SELECT d.iddept, d.deptname, c.idcourse, c.coursename

FROM department d, course c
WHERE d.iddept = c.iddept
ORDER BY d.iddept

</SQL>
</QUERY>

Ët¸ ¨O©SÓ6¼@«�µU¨i«�©�µ�«�²³µU¨O«�Ý8«�©"È�¶¹­Fµ�«�±K¬<¸�¬<­F¼@µ�©"«�È!²³¸ «~´t«�º@±�µ�²¹®Ê«�¯ ²C¨O´t«�¯ ²³¨Oä@«�µ³È�²³¸ «�´t«�Ô
º@±KµU²³®�«�¯ ²8¯ ±K®�«�ÈK²³¸ «?¬7­F¼@µU©"«P¨O´t«�¯ ²³¨Oä@«�µ!±K¯ ´�²³¸ «P¬<­F¼@µ�©"«?¯ ±K®�«8À�Ët¸ «?µ2«�©"¼@ÂO²�¨i©C©"­Fµ�²¹«�´
ª6Ç
´t«�º@±KµU²³®�«�¯�²�¨O´t«�¯�²¹¨Oä@«�µUÀ

ÙB­F¯�©"¨O´t«�µd²³¸ ±K²FÌ·«�Ì·¨O©"¸�²¹­^ÌÍµU¨O²³«J±K¯S������ð�£IÕ��ÍÓ6¼@«�µUÇ�ÌÍ¸ ¨O¬7¸ È�¶¹­Fµd²³¸ «�´t±�²³±�ª6±K©"«
¨O¯·Û6¨O°6¼@µ2« Þ ÈH­Fª6²¹±K¨O¯�©C²³¸ «P¶¹­FÂOÂO­FÌ·¨O¯�°Íµ2«�©"¼@ÂO² ì

ö



<Departments>
<Department>
<Dept>1</Dept>
<Name>Computer Science</Name>
<Courses>

<Course>Database Systems</Course>
<Course>Compilers</Course>

</Courses>
</Department>
<Department>
<Dept>2</Dept>
<Name>Philosophy</Name>
<Courses>

<Course>Philosophy I</Course>
</Courses>

</Department>
</Departments>

Æ�¯Å²³¸ ¨i©�´t­F¬7¼@®�«�¯ ²³È@¶�­FµJ«�±�¬7¸Å´t«�º@±�µ�²¹®Ê«�¯ ²³È ²³¸ «�¬<­F¼@µ�©"«�©�¶¹µ�­F® ²³¸ ±K²!´t«�º@±KµU²³®�«�¯ ²
±Kµ�«B©"¸�­FÌ·¯�À

Æ�¯Ä­Fµ2´d«�µ?²³­�°6«�²o²¹¸�±�²oµ2«�©"¼@ÂO²�­F¯¥²³¸ «Íª8±K©"«ÍÝ8¨O«�Ì
v2

±Kª8­FÝ8«�ÈtÌ·«·¯�«�«�´�²¹¸�«
CON-

STRUCTOR
¬7ÂO±K¼@©"«$ª6«�ÂO­FÌ ì

<CONSTRUCTOR>
<LIST tagname="Departments" idsql="v2" nestby="iddept">
<SEQUENCE tagname="Department">
<ATOM tagname="Dept" source="iddept"/>
<ATOM tagname="Name" source="deptname"/>
<LIST tagname="Courses" idsql="v2">

<ATOM tagname="Course" source="coursename"/>
</LIST>

</SEQUENCE>
</LIST>

</CONSTRUCTOR>

Æ�¯ò²³¸ «Ê«�»�±K®�º@ÂO«z±�ª6­FÝ8«�Èo²¹¸�«
nestby

±�²³²¹µ�¨Oª6¼@²¹«z­F¶P²¹¸�«
LIST Departments¬7­F¯ ©"²³µ�¼@¬7²¹­Fµ�¨O©o²¹¸�«?±�²³²¹µ�¨Oª6¼@²¹«GP4©�¯ ±K®�«Pí

iddept
ï6¨O¯Í²¹¸�«?ª8±K©"«?Ý8¨O«�Ì

v2
Ì·¸�¨O¬<¸Í¨O´t«�¯ ²³¨OÔ

ä@«�©o«�±�¬7¸
Department

­Fª�Q «�¬7²UÀKÛ6­Fµ!«�±K¬<¸·Ý8±KÂO¼@«?­F¶�²³¸ ¨O©C±�²³²³µU¨Oª6¼@²³«$¨i¯·²¹¸�«�ª6±K©"«?Ý�¨i«�Ì$È
±K¯�«�ÂO«�®�«�¯�²F¶�µ2­F® ²³¸ «CÂO¨O©"²6Ì·¨iÂOÂ�ª6«C°6«�¯ «�µU±K²³«�´WF�¨O¯S²¹¸�¨O©�¬7±�©"«�È<±

Department
«�ÂO«�®�«�¯�²hÀ

Ët¸ ±K²t¨O©"È�¨i²:¨O©Jº@­F©"©"¨Oª6ÂO«S²¹¸�±�²t±K¯Ê�����Ð«�ÂO«�®Ê«�¯ ²tÌ·¨OÂiÂ�ª6«�°8«�¯�«�µU±K²¹«�´�¶�µ2­F® Ý8±�µ�¨O­F¼@©?²³¼@Ô
º@ÂO«�©o¶�µ2­F®Ã²³¸ «Pª6±K©"«?Ý�¨O«�Ì
À

ã·­F²³«�²¹¸�±�²d¨O¯�²³¸ ¨i©$¬7±K©"«^²¹¸�«S¼@©"«�­F¶�²³¸ «
ORDER BY

¬7ÂO±K¼@©"«�¨O¯�²³¸ «S£IÕ��ÅÓ6¼@«�µUÇz¨O©
µ2«�Ó8¼@¨iµ�«�´tÈ�©"­�±K©!²³­�±�ÂOÂi­FÌ ²³¸ «?¨O´t«�¯ ²³¨Oä@¬7±�²³¨O­F¯
­F¶�²³¸ «?²³¼@º@ÂO«�©!Ì·¸�¨O¬7¸Í¬7­F®�º@­F©"«?±K¯Í�����
«�ÂO«�®Ê«�¯ ²³ÈKÌÍ¸ «�¯·¨O²�µ�¼@¯�©�²¹¸�µ�­F¼@°6¸·²³¸ «Pª6±K©"«BÝ�¨i«�ÌÍÀ�Ët¸ «

nestby
±K²³²¹µ�¨Oª6¼@²¹«?¬7­F¯ ©"¨O©"²³©o­F¶

±$ÂO¨O©"²�­F¶�±�²³²¹µ�¨Oª6¼@²¹«P¯�±�®Ê«�©�¶�µ2­F®ó²¹¸�«Pª8±K©"«?Ý8¨O«�Ì
À
Ët¸ «?°6«�¯ «�µ�±�²³«�´

Department
«�ÂO«�®Ê«�¯ ² ¨i©C±$©"«�Ó6¼@«�¯ ¬7«P¬<­F®Êº@µU¨O©"¨O¯�° ì

Þ Ào±K¯Í±K²³­F®�¨O¬�«�ÂO«�®�«�¯�²
Dept

²³±�Î6«�¯·¶¹µ�­F®É²¹¸�«
iddept

±K²³²¹µ�¨Oª6¼@²¹«
å Ào±K¯Í±K²³­F®�¨O¬�«�ÂO«�®�«�¯�²

Name
²³±�Î6«�¯·¶¹µ�­F®É²¹¸�«

deptname
±�²³²¹µ�¨Oª6¼@²¹«�ÈH±K©oÌ·«�ÂOÂF±K©"È

î Ào±$ÂO¨O©"²�«�ÂO«�®�«�¯�² ¯�±�®Ê«�´
Courses

À
Ët¸ ¨O©?Âi¨O©"²�¨O©P¬7­F®�º@­F©"«�´Ð­F¶�±K²³­F®�¨O¬�«�ÂO«�®�«�¯�²¹©"È8­F¯ «S¶�­Fµ�«�±�¬7¸z¬<­F¼@µ�©"«�¶�µ2­F®Ï²³¸ «Sµ�«�Ô

©"º@«�¬7²¹¨OÝ8«B´t«�º@±KµU²³®�«�¯ ²UÀ�Á�©�²³¸ «B©"º@«�¬7¨Oä@¬7±�²³¨O­F¯Í­F¶8²³¸ ¨O©�ÂO¨i©"²�´t­F«�©�¯ ­F²8¸ ±KÝ8«B²¹¸�«
nestby±K²¹²³µU¨Oª6¼@²³«�È�±K¯¥«�ÂO«�®Ê«�¯ ²�¶�µ2­F® ²³¸ «�ÂO¨O©"²�¨O©S°8«�¯�«�µU±K²¹«�´à¶¹­Fµ^«�±K¬<¸�²¹¼@º@ÂO«~¶¹µ�­F®ß²¹¸�«�ª8±K©"«

Ý8¨O«�Ì
À

X



Ët¸ «�µ2«S¨O©�¯�­�ÂO¨O®Ê¨O²³±�²³¨O­F¯Äµ�«�°6±Kµ�´t¨O¯�°Ê²³¸ «
¯ ¼@®�ª6«�µ?­F¶oÂO¨O©"²³©�¨i¯Ä«�±K¬7¸Å¯ «�©"²³¨O¯ °ÅÂO«�Ý8«�ÂOÈ
¯ ­Fµoµ2«�°6±�µ2´t¨O¯ °S²³¸ «$¯ ¼@®�ª6«�µo­F¶@ÂO«�Ý8«�ÂO©C­F¶@¯ «�©"²³¨O¯ °·í¹«�»�¬7«�º@² ²³¸ «�µ�«�©"²³µU¨O¬7²³¨O­F¯ ©C¨O®�º@­F©"«�´
­F¯·º@±KµU²³¨O¬7¼@ÂO±�µ:¨O®�º@Âi«�®�«�¯ ²³±K²¹¨O­F¯�©"ï"À

��� Y Z��
[��
�	

U\U��G�.�G�]

�1��"%�^�'

�V�_U��
[��
U
Á�©P±�¯Å«�»�±�®Êº@ÂO«�­F¶�±K¯������Ä´d­F¬7¼@®�«�¯�²!¨O¯ÅÌ·¸�¨O¬7¸Å±�¯Å«�ÂO«�®Ê«�¯ ²:¸ ±K©�²³Ì·­zÂO¨O©"²³©"È�¬<­F¯�Ô
©"¨O´t«�µ?²³¸ «Í´t­F¬7¼@®�«�¯�²!ª6«�ÂO­FÌPÈdÌÍ¸ ¨O¬7¸Ð¨O©�²³­�ª6«�­Fª8²³±K¨O¯ «�´�¶�µ2­F®è²¹¸�«Í´t±�²³±Kª8±K©"«�¨O¯ÐÛ6¨O°6Ô
¼@µ2« Þ À

<Departments>
<Department>
<Name>Computer Science</Name>
<DeptProfessors>

<Professor>Ann</Professor>
<Professor>John</Professor>

</DeptProfessors>
<Courses>

<Course>
<Name>Database Systems</Name>
<CourseProfessors>

<Professor>Ann</Professor>
<Professor>John</Professor>

</CourseProfessors>
</Course>
<Course>

<Name>Compilers</Name>
<CourseProfessors>

<Professor>Ann</Professor>
</CourseProfessors>

</Course>
</Courses>

</Department>
<Department>
<Name>Philosophy</Name>
...

</Departments>

Á�©?²³¸ ¨O©PÓ6¼@«�µUÇ�¨O¯�Ý�­FÂOÝ8«�©$²¹Ì·­�¨O¯�´t«�º@«�¯ ´t«�¯ ²dµ�«�Âi±�²³¨O­F¯ ©"¸�¨Oº@©?í�±�´t«�º@±�µ�²¹®Ê«�¯ ²tÌ·¨O²³¸
¨O²³©�ÂO«�¬7²³¼@µ�«�µ�©"È�±K¯ ´·±B´t«�º@±KµU²³®�«�¯�²IÌ·¨O²³¸
¨i²¹©:¬<­F¼@µ�©"«�©"ï�È�¨O²F¨i©�¯ ­F²6«�¶³ä@¬<¨i«�¯ ²I²³­�¼@©"«�±?©"¨O¯ °6ÂO«
£IÕ��zÓ6¼@«�µUÇ�À�Ët¸ ¨O©C£IÕ��zÓ8¼@«�µ�ÇÍÌ·­F¼@Âi´�¸ ±KÝ8«$±�ÙB±KµU²³«�©"¨O±�¯Íº@µ�­F´t¼@¬7² í�¶¹­Fµ!«�±K¬<¸·Âi«�¬<²³¼@µ�«�µ
¶�µ2­F®
±~´t«�º@±�µ�²¹®Ê«�¯ ²�¨O²oÌ·­F¼@ÂO´àª6«
©"¸ ­FÌ·¯�±�ÂOÂ:­F¶o²¹¸�«·¬<­F¼@µ�©"«�©^¨O¯Ä²¹¸�±�²�´t«�º@±KµU²³®�«�¯�²¹È
±K¯ ´�Ý�¨i¬<«PÝ8«�µU©"±Kï"À

Ët¸ «B©"­FÂi¼@²¹¨O­F¯Í¬<¸�­F©"«�¯·¨O¯Í���¥�Jð�£�Õ��~¨O©�²¹¸�«?¼@©"«B­F¶ ®Ê¼@ÂO²³¨Oº@ÂO«?ª6±�©"«JÝ�¨O«�ÌÍ©"ÈK¨1À «8À È�²³¸ «
¼@©"«P­F¶�®�¼@Âi²¹¨Oº@Âi«$£�Õ��zÓ6¼@«�µ�¨O«�©"È�­F¯�«P¶�­Fµ!«�±K¬<¸
¨O¯ ´t«�º@«�¯�´d«�¯�²�µ2«�ÂO±K²¹¨i­F¯ ©"¸ ¨iºCÀ

Æ�¯¿²¹¸�«Å«�»�±K®�º@ÂO«�ÈJ²¹Ì·­àª6±K©"«ÅÝ�¨i«�Ì·©~±�µ2«�¯�«�¬<«�©"©"±KµUÇ7ÈJ°6¨OÝ8«�¯%²³¸ ±K²�²³¸ «�µ2«�±Kµ�«�²³Ì·­
ÂO¨O©"²³©zí

DeptProfessors
±K¯ ´

Courses
ï�¬7­F®�º@­F©"¨i¯ °%²³¸ «Ð©"±K®�«Ð����� «�ÂO«�®�«�¯�²

í
Department

ïhÀ<Ët¸ «
QUERY

¬7ÂO±K¼@©"«$¨i¯·²¹¸�±�²�¬<±K©"«?¨O©o±K©�¶�­FÂOÂO­FÌÍ© ì

<QUERY>
<SQL idsql="v3">SELECT d.iddept, d.deptname, p.idprof, p.profname

FROM professor p, department d
WHERE d.iddept = p.iddept
ORDER BY d.iddept

</SQL>
<SQL idsql="v4">SELECT d.iddept, c.idcourse, c.coursename,

p.idprof, p.profname
FROM department d, course c, profcourse pc,

`



professor p
WHERE d.iddept = c.iddept AND

c.idcourse = pc.idcourse AND
pc.idprof = p.idprof

ORDER BY d.iddept, c.idcourse
</SQL>

</QUERY>

Ñ ¯ «$ª6±�©"«$Ý8¨O«�Ì í
v3

ï@¬7­F¯ ²³±�¨O¯�©J±^²³¼@º@ÂO«$¶�­Fµ�«�±K¬<¸~Âi«�¬<²³¼@µ�«�µ³ÈK²¹­F°6«�²³¸ «�µoÌ·¨O²³¸�²¹¸�«�¨O¯�Ô
¶�­Fµ�®�±K²¹¨i­F¯z±Kª6­F¼@²�²³¸ «$´d«�º@±KµU²³®�«�¯�²hÀ�Ët¸�«�©"±K®�«$¨O©J©"­Fµ�²¹«�´Êª6ÇÍ´t«�º@±�µ�²¹®Ê«�¯ ²�¨i´d«�¯�²¹¨iä@«�µhÀ
Ët¸ «^­F²³¸ «�µCª6±�©"«�Ý�¨i«�ÌÃí

v4
ï@¬7­F¯ ²³±K¨O¯ ©?±�²³¼@º@ÂO«^¶¹­FµC«�±K¬7¸zÂi«�¬<²³¼@µ�«�µo­F¶d±�¬<­F¼@µ�©"«�ÈF±�Âi­F¯ °6Ô

©"¨O´t«�²³¸ «�¬<­F¼@µ�©"«�´t±K²¹±�±�¯�´�²¹¸�«�´t«�º@±KµU²³®�«�¯ ² ´d±K²³±�ÀFËt¸ ¨O©�ª8±K©"«$Ý�¨O«�Ì ¨O©�©"­FµU²³«�´�ª6Ç·´t«�Ô
º@±KµU²³®�«�¯ ²F¨i´d«�¯�²¹¨iä@«�µ:±K¯ ´·ª6Ç�¬7­F¼@µU©"«B¨i´d«�¯�²¹¨iä@«�µhÀ�ËIÌÍ­^©"­FµU²³¨O¯ °S±K²¹²³µU¨iª8¼@²³«�©�±Kµ2«�¯�«�«�´d«�´tÈ
©"¨O¯�¬<«�²³¸ «�µ2«�±Kµ2«Ê²³Ì·­�¯�«�©"²¹¨O¯�°òÂO«�Ý�«�Âi©·í

Departments
¸ ±KÝ8«

Courses
Ì·¸ ¨O¬7¸ ÈJ¨O¯

²³¸ «�¨Oµ!²³¼@µU¯�È�¸�±�Ý8«
CourseProfessors

ï"À
½Å«?°6¨OÝ8«$ª6«�ÂO­FÌô²³¸ «

CONSTRUCTOR
¬7ÂO±K¼@©"«?¶�­Fµ!²³¸ «Pµ2«�¶�«�µ�µ�«�´·Ó6¼@«�µ�Ç ì

<CONSTRUCTOR>
<LIST tagname="Departments" idsql="v3" nestby="iddept">
<SEQUENCE tagname="Department">

<ATOM tagname="Name" source="deptname"/>
<LIST tagname="DeptProfessors" idsql="v3">

<ATOM tagname="Professor" source="profname"/>
</LIST>
<LIST tagname="Courses" idsql="v4" nestby="idcourse">

<SEQUENCE tagname="Course">
<ATOM tagname="Name" source="coursename"/>
<LIST tagname="CourseProfessors" idsql="v4">
<ATOM tagname="Professor" source="profname"/>

</LIST>
</SEQUENCE>

</LIST>
</SEQUENCE>

</LIST>
</CONSTRUCTOR>

½�¸�«�¯~±�¯�������ð�£IÕ��ÊÓ6¼@«�µUÇÍ¨i©Jª6¼@¨OÂO²@­F¯�®�­Fµ2«$²¹¸�±�¯�­F¯ «$ª6±�©"«$Ý8¨O«�ÌPÈI¨O²@¨O©�¯ «�¬7«�©"Ô
©"±KµUÇ~²³­~©"º@«�¬<¨O¶¹Ç~±�¬<µ�¨O²³«�µU¨O­F¯ÊÌ·¨O²³¸�Ì·¸�¨O¬<¸Ê²¹¸�«�µ�«�©"¼@Âi²¹©B¶¹µ�­F®ë²³¸ «^²³Ì·­~Ó6¼@«�µU¨O«�©?ÌÍ¨OÂOÂ�ª6«
¬7­F®�ª6¨O¯ «�´Ä¨O¯Å¶¹­FµU®�¨i¯ °z²¹¸�«����¥��«�ÂO«�®Ê«�¯ ²³©KÀoËt¸�¨O©�µ2­FÂO«�¨O©$¶�¼@Âiä@ÂOÂO«�´Ðª6ÇÊ²³¸ «

nestby±K²¹²³µU¨Oª6¼@²³«�È�Ì·¸ ¨i¬<¸
¯ ­F²8­F¯ ÂOÇS©"«�µUÝ8«�©!±K©!±K¯
±K²¹²³µU¨iª8¼@²³«J¶¹­Fµ:°6µ2­F¼@º@¨O¯ °S²³¼@º@ÂO«�©!¶¹µ�­F® ±Pª8±K©"«
Ý8¨O«�ÌPÈ�ª6¼@²8¨O² ±KÂO©"­S©"«�µUÝ8«�©�±�©�¬7µU¨i²¹«�µ�¨O­F¯·¶�­Fµ:®�±K²¹¬7¸ ¨i¯ °ÍÂi¨O¯ «�©o¶�µ2­F®Ã­F¯�«Pª8±K©"«?Ý8¨O«�ÌáÌ·¨O²³¸
ÂO¨O¯�«�©o¶�µ2­F®ó²¹¸�«P­F²¹¸�«�µhÀ

Æ�¯
²¹¸�«P«�»�±K®�º@ÂO«�ÈH±K¯Í������«�ÂO«�®Ê«�¯ ²
Department

¨O©o¶�­Fµ�®�«�´�ª6Ç
«�ÂO«�®Ê«�¯ ²³©o¶�µ2­F®
ª6­F²¹¸�ª6±K©"«�Ý�¨i«�Ì·©tí

v3
±K¯ ´

v4
ï"À<Æ¹¯^²¹¸�±�²�¬<±K©"«�È7²¹¸�«Cµ2«�ÂO±K²¹¨i­F¯ ±KÂ�±�²³²³µU¨Oª6¼@²³«

iddept
í�©"º@«�¬7Ô

¨Oä@«�´zª6Ç�²³¸ «
nestby

±K²¹²³µU¨iª8¼@²³«�ï ©"«�µ�Ý�«�©�±K©o¬<µ�¨O²³«�µU¨O­F¯·¶¹­Fµ ì
( °6µ2­F¼@º@¨O¯ °�ÂO¨O¯�«�©o¶�µ2­F®Ã²³¸ «Pª6±�©"«?Ý8¨O«�Ì

v3
È

( °6µ2­F¼@º@¨O¯ °�ÂO¨O¯�«�©o¶�µ2­F®Ã²³¸ «Pª6±�©"«?Ý8¨O«�Ì
v4

ÈH±�¯�´
( ®Ê±�²³¬7¸ ¨O¯�°�«�Ý8«�µUÇ$°8µ2­F¼@ºS¶�­Fµ�®�«�´�¶�µ2­F®áª6±�©"«oÝ8¨O«�Ì

v3
ÌÍ¨O²¹¸�²³¸ «C°6µ�­F¼@º@©d¶�­Fµ�®�«�´

¶¹µ�­F®Éª6±�©"«?Ý8¨O«�Ì
v4

À
Æ�¯
²¹¸�«Pµ�«�®Ê±�¨O¯�¨O¯ °�±K©"º@«�¬<²³©"ÈH²¹¸�«?Ó8¼@«�µ�Ç
ª6«�¸�±�Ý8«�©�±�©o²³¸ «?º@µ2«�Ý�¨i­F¼@©C«�»�±�®Êº@ÂO«�©KÀ�Ö^¨O¶¹Ô

¶�«�µ2«�¯ ²³ÂOÇ~¶¹µ�­F®ë²¹¸�­F©"«S«�»�±K®�º@ÂO«�©"È6²³¸ ­F¼@°6¸ È�²¹¸�«�µ�«^±Kµ2«�¯ ­FÌ ²³Ì·­~¯�«�©"²¹¨O¯�°ÊÂi«�Ý�«�ÂO©"È6¨O¯�´t¨OÔ
¬7±�²³«�´�ª8Ç�²³¸ «?¯ «�©"²³«�´

LIST
¬<­F¯�©"²¹µ2¼@¬<²³­FµUÀ

¦
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<!ELEMENT XMLSQL (QUERY,CONSTRUCT)>
<!ATTLIST XMLSQL version CDATA #FIXED "1.0">
<!ELEMENT QUERY (SQL+)>
<!ELEMENT SQL (#PCDATA)>
<!ATTLIST SQL idsql ID #REQUIRED>
<!ELEMENT CONSTRUCT (LIST)>
<!ELEMENT LIST (ATOM|SEQUENCE|LIST)>
<!ATTLIST LIST tagname CDATA #REQUIRED

idsql IDREF #REQUIRED
nestby NMTOKENS #IMPLIED>

<!ELEMENT SEQUENCE (ATOM|SEQUENCE|LIST)+>
<!ATTLIST SEQUENCE tagname CDATA #REQUIRED>
<!ELEMENT ATOM EMPTY>
<!ATTLIST ATOM tagname CDATA #REQUIRED
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source CDATA #REQUIRED
mandatory (no|yes) "no">
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