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ê�è¤édå�ëtç¼æ¶æ�èeédê�édêÃæ�ç�õ�ë�ã0édå�æU�mn��d ä�ãdë4ï�æ�çdç¼ë�ãVç0ôÇá�$Fç¼é¼ãVêÃäkédå�æUö�å�êÃé¼æ�ç¼ä�á�ï�æ�ç�ë=< é¼æ@v4é²è�ë4î�æ�ç!á�è�î\<\ãdæ�æ�ói$�ô�ë4î�êi<�$�édå�æ
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SOX

CLASS 3 

DTD
has basic support 

for structure

CLASS 2 

W.r.t. RELAX IT HAS:
inheritance
W.r.t. DTD IT HAS:
more types

W.r.t. DTD IT HAS:
more types,
context-sensitivity rules

RELAX

W.r.t. SOX IT HAS:
more structure, datatyping, 
inheritance, uniqueness 
and keyness 

XML Schema

W.r.t. SOX IT HAS:
constraint, more structure,
documentation, version

DSD Schematron
W.r.t. SOX IT HAS:
constraint, uniqueness and 
keyness, documentation
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S���V�H�G�X�Q�BDZ¡S>`cH
V�BUTWH
nJ`=Q;X�^�H�_�`5G�H
S�S@B!YFZ5S���E5Z5BDa�H�G@S�Q�OL«/E5Q�Z/X�BUTWV�Q;X�BDYFZ�Q�Z=nq����YFO!H
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IT LACKS:

definition of views
update language

complete function support
reduction

XQUERY

result construction
ordering the result

XQL

universal quantification

XSLT

IT LACKS:

aggregates
Skolem functions

type coercion

XML−QL

XML−GL

dereferencing IDREFs 
negation
grouping
aggregates
update language

Skolem functions
tag variables

CLASS 3: EXPRESSIVE
 QUERY LANGUAGES

IT LACKS:
querying the order of elements

support of functions
filtering

CLASS 2:

CLASS 1:

reduction
filtering
nested queries
querying numbered instances

LOREL

GRAPHIC QUERY INTERFACES

  QUERY LANGUAGES  CORE

W.r.t. XSLT IT LACKS:

W.r.t. XML−GL IT LACKS:

W.r.t. LOREL AND XQUERY

support of datatypes

W.r.t. XML−QL IT LACKS:

support of functions

DM compatibility with W3C stds
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®%¯�°�±K²%³K¯�´ µ·¶bµ ¸b¹ º�»P¼%½�¾�¿�À4Á ÂrÃoº�Ä@¸ ¼ÆÅ�¸ ¼%½�¾>¿�À;Á�Ç�È�ÉËÊ µQ¼¢µ
´	ÌËÍ,±K°>ÎÐÏ[Í Ñ4ÒÔÓ ÕbÖ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´

Í~°�Ø¥¯�´	Ù8°�Ú�¯ ÕbÖ ×·¯�´ ÕbÖ ×·¯�´ ×·¯�´ ÕbÖ
Ï[Í~ÚCÛ�²~Ü%¯ ÕbÖ ×·¯�´ ×·¯�´ ×·¯�´ ÕbÖ ×·¯�´
Ï[ØlÙFÖ�³ ± ÕbÖ ×·¯�´ ÕbÖ ×·¯�´ ÕbÖ ÕbÖ

Ý ²~Ï[Û�±�Þ�Ï�Í9±PÌ)Ùo¯ ßCà á,â á,â ß�ã à à
²~´K¯C³	Þ�Ü%¯�ä8Í%¯�Ü ±PÌ)Ùo¯ ÕbÖ ×·¯�´ ×·¯�´ ×·¯�´ år°�³K±KÏ[°�Û ×·¯�´

±�Ì�Ùo¯£Ü%Ö"Øl°�Ï[ÍÐÚ�Ö"ÍÆ´	±	³ °�Ï[Í)± ÕbÖ ×·¯�´ ×·¯�´ år°�³K±KÏ[°�Û ×·¯�´ ×·¯�´
¯�ÎËÙÆÛ[Ï[ÚCÏ[±�Í�²~Û[Û ÕbÖ ×·¯�´ ÕbÖ Õ2Ö ÕbÖ ÕbÖ

´KÏ[Ø¥ÙÆÛ[¯;±PÌ)Ùo¯ Ý Ì ¯�Î�±	¯�Í~´ Ï�Ö"Í ÕbÖ Õ2Ö ÕbÖ Õ2Ö ÕbÖ ÕbÖ
´ Ï[Ø¥ÙÆÛ�¯;±�Ì�Ùo¯ Ý Ìm³K¯�´K±	³ Ï[Ú�±KÏ�Ö"Í ÕbÖ ×·¯�´ ÕbÖ ×·¯�´ ÕbÖ ÕbÖ
Ú�Ö"ØlÙÆÛ�¯�Î ±�Ì�ÙF¯ Ý Ìæ¯�Î�±	¯�ÍÆ´KÏ�Ö"Í ÕbÖ ×·¯�´ ÕbÖ ×·¯�´ ÕbÖ ÕbÖ
Ú�Ö"Ø¥ÙÆÛ[¯�Îæ±PÌ)Ùo¯ Ý Ìm³ ¯�´	±	³ Ï[Ú�±KÏ�Ö"Í ÕbÖ ×·¯�´ ÕbÖ Õ2Ö ÕbÖ ÕbÖ

°�±	±	³ Ï Ý ²~±	¯£Ü%¯Cçx°�²ÆÛ�±éè>°�Û�²%¯ ×·¯�´ ×·¯�´ åT°�³ ±KÏ[°�Û ×·¯�´ ÕbÖ ×·¯�´
Ú ê~Ö"Ï[Ú�¯�°�Ø¥Ö"Í%ëm°�±	±	³ Ï Ý ²%±	¯�´ ÕbÖ Õ2Ö ÕbÖ Õ2Ö ×·¯�´ ×·¯�´

Ö�ÙÆ±KÏ�Ö"Í~°�ÛoèË´Cì·³K¯�í�²~Ï�³K¯�Ü °�±	±	³ Ï Ý ²%±	¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´
°�±	±	³ Ï Ý ²~±	¯£Ü%Ö"Øl°�Ï[ÍeÚ�Ö"Í~´K±	³ °�Ï[Í)± år°�³K±KÏ�°�Û ×·¯�´ ×·¯�´ år°�³K±KÏ[°�Û ×·¯�´ ×·¯�´

¯�Û�¯�Ø¥¯�Í)±2Ü%¯Cç�°�²~Û�±éè�°�Û[²%¯ ÕbÖ år°�³K±KÏ[°�Û ÕbÖ Õ2Ö ÕbÖ ×·¯�´
¯�Û[¯�Ø¥¯�Í,±bÚ�Ö"Í,±	¯�Í)±bØ¥ÖËÜ%¯�Û ×·¯�´ ×·¯�´ ×·¯�´ år°�³K±KÏ[°�Û ×·¯�´ ×·¯�´
Ú ê%Ö"Ï�Ú�¯�°�Ø¥Ö"Í%ël¯�Û[¯�Ø¥¯�Í,±K´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´
ØlÏ[ÍÐî�Ø9°>ÎæÖËÚCÚC²%³K³K¯�ÍÆÚ�¯ år°�³K±KÏ�°�Û ×·¯�´ åT°�³ ±KÏ[°�Û ×·¯�´ ×·¯�´ år°�³K±KÏ�°�Û

Ö�³ Ü~¯C³K¯�ÜÐÛ[Ï[´K± ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´
²~Í~Ö�³ Ü%¯C³K¯�Ü Û[Ï[´K± ÕbÖ ×·¯�´ ÕbÖ Õ2Ö ×·¯�´ ×·¯�´

²~ÍÆÏ[í)²~¯�Í%¯�´K´XçnÖ�³b°�±	±	³ Ï Ý ²%±	¯ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´
²ÆÍ~Ï[í�²%¯�Í%¯�´K´�çxÖ�³2Í%Ö"ÍËÞ�°�±	±	³OÏ Ý ²%±	¯ ÕbÖ ×·¯�´ ÕbÖ Õ2Ö ×·¯�´ ÕbÖ

ï ¯CÌæçxÖ�³2°�±	±	³ Ï Ý ²%±	¯ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´
ï ¯CÌeçnÖ�³bÍ%Ö"ÍËÞ�°�±	±	³ Ï Ý ²%±	¯ ÕbÖ ×·¯�´ ÕbÖ Õ2Ö ×·¯�´ ÕbÖ

çxÖ�³K¯�Ï�ë"Í ï ¯CÌæçxÖ�³2°�±	±	³ Ï Ý ²%±	¯ år°�³K±KÏ�°�Û ×·¯�´ åT°�³ ±KÏ[°�Û år°�³K±KÏ[°�Û ×·¯�´ ×·¯�´
çnÖ�³ ¯�Ï�ë"Í ï ¯CÌ çnÖ�³bÍ%Ö"ÍËÞ�°�±	±	³ Ï Ý ²%±	¯ ÕbÖ ×·¯�´ ÕbÖ Õ2Ö ÕbÖ ×·¯�´

°�±	±	³	Þ�°�±	±	³ ÕbÖ Õ2Ö ÕbÖ Õ2Ö ×·¯�´ ×·¯�´
¯�Û[Ø6Þ�°�±	±	³ ÕbÖ Õ2Ö ×·¯�´ Õ2Ö ×·¯�´ ×·¯�´
¯�Û[Ø6Þ�¯�Û�Ø ÕbÖ Õ2Ö ×·¯�´ Õ2Ö ×·¯�´ ×·¯�´

Ö�Ùo¯�ÍeØ¥ÖËÜ%¯�Û ÕbÖ Õ2Ö ÕbÖ Õ2Ö ×·¯�´ ÕbÖ
è�¯C³O´KÏ�Ö"Í ÕbÖ Õ2Ö ×·¯�´ Õ2Ö ÕbÖ ×·¯�´

Ü%ÖËÚC²~Ø¥¯�Í)±K°�±KÏ�Ö"Í ÕbÖ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´ ×·¯�´
¯�Ø Ý ¯�ÜÆÜ%¯�Üeðbñ2ÒÔÓ ÕbÖ ×·¯�´ ×·¯�´ ×·¯�´ år°�³K±KÏ[°�Û ×·¯�´
´	¯�Û[ç�Þ�Ü%¯�´ Ú�³ Ï Ý ° Ý Ï�Û[Ï�±�Ì ÕbÖ ×·¯�´ ×·¯�´ Õ2Ö ×·¯�´ ×·¯�´

ñT° Ý Û�¯lß�òXó�Ö"Ø¥ÙÆ°�³ Ï[´KÖ"Íe´K²~ØlØl°�³ Ì9Ö�çr±Kê%¯£´KÏ�Î Ñ4ÒÔÓ¨´KÚ ê%¯�Ø9°lÛ[°�Í%ë"²~°�ë�¯�´�ì
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ö%÷�ø�ùKú%ûK÷�ü ý�þ"ÿ���� ��� ý��
	Dý ��� ý����Qý ��¢ý�� ��	£ý ��	�����ÿ��
�������������� "! # û ø�$&% # û ø�$'% # û ø�$&% ('ûK÷C÷ (�û ÷C÷ )�÷+*�ú%÷+,.-�÷

��/102 "34 "56�4/7�+!8���+59�;:; "�< "56�=�;>'?A@�BDCFEHG I ÷�ü J�K JLK JLK JLK I ÷�ü
@�MON�����P9���
/1Q�/R!R/S�ATVU�/1�4WX3
 Y!7���
 "�[Z]\6^_GA����G J�K J�K JLK JLK JLK I ÷�ü

����NY`��� Y56�aGb "!1 cN��
/1��5 I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü
>d`�!R!Segf9 "��:; "��hA��/159G I ÷�ü I ÷�ü I ÷�ü I ÷�ü irø�ûKù�j[ø�k I ÷�ü

�� "34 Y>d Y3
 Y59NY/15�:�?A@�BDCFEHG I ÷�ü J�K I ÷�ü I ÷�ü I ÷�ü I ÷�ü
��`�!1�4/RP�!1 l��`��4P9`�� J�K J�K JLK I ÷�ü JLK I ÷�ü
�� �m95�/1�4/R�;5X�;>on�/R YUDG I ÷�ü J�K JLK JLK JLK J�K

P9�+34�4/7�+!R!RTpGbP2 "NY/Smq "�rP9���
W[ Ys�P�3"t I ÷�ü I ÷�ü iTø�û ù�j[ø�k I ÷�ü I ÷�ü I ÷�ü
W9�+!1�D�;5r�����
N�W9/15�:�NYT�NY!1/7Nu������� I ÷�ü J�K I ÷�ü JLK JLK J�K
 �s�/7GA�
 Y56�4/7�+!.v6`9�;5��
/Sm2NY���
/1��5 I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü
`95�/1n� Y3�G4�;!.v6`9�+56�4/1mqN"���4/R�;5 I ÷�ü J�K JLK JLK I ÷�ü I ÷�ü

59 Y:��+�4/R�;5 I ÷�ü J�K I ÷�ü I ÷�ü I ÷�ü I ÷�ü
3
 "��`qN��4/R�;5 J�K J�K JLK I ÷�ü JLK J�K
m9!1�4 "34/R5�: J�K J�K JLK irø�ûKù�j[ø�k JLK I ÷�ü

Q�`9/1!7��/R5�:�5� YUxwyM{z|�9���
� I ÷�ü I ÷�ü I ÷�ü I ÷�ü JLK I ÷�ü
:;3
�;`�P�/R5�: I ÷�ü J�K I ÷�ü irø�ûKù�j[ø�k I ÷�ü I ÷�ü

G4};��!1 "�~>d`�59N��
/1��59G I ÷�ü I ÷�ü � �+34�4/7�+! JLK JLK I ÷�ü
�+:;:�34 ":��+�4 "G I ÷�ü J�K I ÷�ü � �;3b�
/R�;! � �;3b�
/R�;! I ÷�ü

59 "Gb�4 "�rv6`� Y3
/R "G I ÷�ü I ÷�ü JLK I ÷�ü I ÷�ü I ÷�ü
Gb Y���;P2 Y3����4/R�;5qG I ÷�ü � �+34�4/7�+! I ÷�ü I ÷�ü I ÷�ü I ÷�ü

�;3��� "34/R5�:��4W� l3
 "G4`�!1� I ÷�ü I ÷�ü I ÷�ü I ÷�ü JLK I ÷�ü
��3
�� Y34egP�3
 "G4 Y3
n�/159:�34 cGb`9!S� I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü

v�`9 Y3
T6/R5�:��4W� l��3
�� Y3��+>o Y!R Y�� Y56��G J�K I ÷�ü I ÷�ü I ÷�ü I ÷�ü I ÷�ü
v6`� Y3
T�/15�:�5�`���Qq "34 c�p/R59Gb�
�+5qN� "G I ÷�ü J�K JLK I ÷�ü I ÷�ü I ÷�ü

Gb`9P�Pq��3b�D�;>o���+�
�+�AT6P2 "G iTø�û ù�j[ø�k J�K JLK JLK JLK I ÷�ü
�AT�Pq �NY�� Y3�N�/R�;5 I ÷�ü J�K JLK JLK I ÷�ü I ÷�ü

G4`�P�P2�;34���+>o>d`�59N��
/1��59G J�K � �+34�4/7�+! JLK � �;3b�
/R�;! � �;3b�
/R�;! � �+34�4/7�+!
G4`�P�P2�;34���+>�BD@�E J�K J�K JLK JLK JLK J�K

Gb`9P�Pq��3b�D�;>'w � �;/R5��
 Y3���wyz./R5�} J�K J�K JLK JLK JLK J�K
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