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Class includes Struct

m:n Class Relationship

a web link

:
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single page

a collection of
pages

content in a page
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<?xml version="1.0" ?>
<course id=”Obj4"/>
    <Name>Advanced Databases</Name>

    <Description>Requires Databases 101</Description>
    <Location>Fuller 320</Location> 
    <Time> 3:30-5:30pm</Time>
    <taughtBy href=“ ../Faculty/shw”>S.H. Waverly </taughtBy>
    <taughtBy href=“ ../Faculty/td”>Thomas Dooley</taughtBy>
</xml>

XML document

S.H. Waverly
wave@cs.wpi.edu
Fuller 116
999-9999

Tom Dooley
dooley@cs.wpi.edu
Fuller 117
999-9999

Advanced Databases
Requires Databases 101
Fuller 320
3:30-5:30pm

Advanced OS
Requires OS 101
Fuller 320
1:30-3:30pm

Obj4

Obj5

Obj1

Obj2

Objects

<?xml version="1.0”?/>
<!ELEMENT Course (name,description,location,time,taughtBy*)>
<!ELEMENT name (#PCDATA)>
<!ELEMENT description (#PCDATA)>
<!ELEMENT location (#PCDATA)>
<!ELEMENT time (#PCDATA)>
<!ELEMENT taughtBy EMPTY>
<!ATTLIST   taughtBy
     xlink:href  CDATA  #REQUIRED>

XML DTD

Web Pages

 Course Name: Advanced Databases

 Description: Requires Databases 101

 Location: Fuller 320

 Time: 3:30-5:30pm

 TaughtBy:

      S.H.Waverly
      Thomas Dooley

 Name: S.H. Waverly 

 Email: wave@cs.wpi.edu

 Location: Fuller 116

 Phone Num: 999-9999

 Teach: 

      Advanced Databases

      Advanced OS

<?xml version=“1.0”?>
<xsl:stylesheet version=“1.0”
  xmlns:xsl=“http://www.w3.org/1999/XSL/Transform”>

<xsl:template match=“ /”>
    <html><xsl:apply-templates/></html>
</xsl:template>

<xsl:template match=“name">
    <P><B>Course Name</B><xsl:value-of select="."/></P>
</xsl:template>
...
<xsl:for-each select=“ taughtBy”>
    <LI><A href=“ { @href} ”>
         <xsl:value-of select=” taughtBy"/></A>
    </LI>
</xsl:template>

</xsl:stylesheet>

<?xml version=“ ”?>
<start tag>
   content
<end tag>...

XST stylesheet
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Course::Professor

name
email
address
phoneNum

Course

name
description
location
time
taughtBy

Advanced Databases
Requires Databases 101
Fuller 320
3:30-5:30pm

Advanced OS
Requires OS 101
Fuller 320
1:30-3:30pm

Animation
Requires Graphics 101
Fuller 320
9:30-11:30pm

Schema

Data

Obj4

Obj5

Obj6

S.H. Waverly
wave@cs.wpi.edu
Fuller 116
999-9999

Tom Dooley
dooley@cs.wpi.edu
Fuller 117
999-9999

Roberto Bagio
bagio@cs.wpi.edu
Fuller 118
999-9999

S.H. Waverly
wave@cs.wpi.edu
Fuller 116
999-9999

Course Name: Advanced Databases

Description: Requires Databases 101

Location: Fuller 320

Time: 3:30-5:30pm

TaughtBy:

    ProfName: S.H.Waverly

    Email: wave@cs.wpi.edu

    Location: Fuller 116

    Phone Num: 999-9999

    ProfName: Thomas Dooley
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   / /  define a named query for the view
   def i ne Vi ewDef  ( v i ewCl ass)
      sel ect  c
      f r om vi ewCl ass c
      wher e c. depar t ment  = “ Comput er  Sci ence” ;

   / /  create view CourseView from the Course class
   / /  and create struct Struct-Professor  from the Professor class

   cr eat e_vi ew_cl ass ( Course,  CourseView, Vi ewDef  ( Course ) ) ;

   cr eat e_vi ew_st r uct  ( Professor,  Struct-Professor) ;

   / /  add an attribute Struct-Professor to the view
   add_at t r i but e ( CourseView,  Struct-Professor,
                   col l ect i on<Struct-Professor>,  nul l ) ;

   / /  get all the objects of class
   def i ne Ext ent s ( cName)
      sel ect  c
      f r om cName c;

   / /  for each of the CourseView object, find its referred Professor
   / /  objects via thetaughtBy  attribute and convert them into a
   / /  a collection of Struct-Professor .
   def i ne f l at t enedCol l ect i on ( obj ect )
      sel ect  ( Struct-Professor) p. *
      f r om Professor p
      wher e exi st s ( p i n obj ect . taughtBy) ;

   f or  al l  obj  i n Ext ent s ( CourseView )
      obj . set ( obj . Struct-Professor, f l at t enedCol l ect i on( obj ) ) ;

   del et e_at t r i but e( CourseView,  taughtBy) ;
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Step F

Step E

�PïÙî½ê�ë�ì�¥A¢2\²écè
ú½ì_ë�ñ¤õMñ�é½õMóÙï�ñ�ì_ë®òÁó�+PëSò½è�ö�ûÝécë�í¢òÁñ�ïÙé½è:�

µ �hã s � à ��T � s ä ë ã�´ s » s ãHå H å�ãeå }�+Ré�í¢òb�cì¢òlñSëSò½è�ö¤ûÝé½ëSí�òÁñ�ïÙé½èXî½ìeè6ì_ë®òÁódòÁèjð ëSì_êjö�ò½ü6ó�ì<ûÝécë0òÁè
øFôJécöSö¤ïÙü6óÙì
ö�÷®þ6ìeí¢òvïÙè*ñSþ6ì,ûÝé½ëSí éÁû�òvñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñ�ïÙé½è*ñ�ìeí<ô�óÙòÁñ�ì½ùzï�ñ�ïÌö�è6ìH÷ÏìeöSöSòÁëSø ñSþ�òtñlòXê�ö�ì_ë�üJìFòÁü6óÙì�ñ�é~�@ê6ì_ëSøÄñ�þ�ì
í<ì_ñSòcð6òtñ®ò�ê�ö�ï�è6î<ò��@ê6ì_ëSø<óÙò½è6î½ê�ò½î½ìZ��+Bþ6ïÌö²ï�è�ûÝécë�í¢òÁñ�ïÙé½è1÷_ò½è¢ñ�þ�ì_è1üJìrê�ö�ìeð¢ñ�é×í¢ò
�½ìrð�ìH÷ÏïÌö¤ïÙé½èjö²ò½üjécê�ñ²÷®þ�ò½è6î½ìHö
ñ�é2ñ�þ�ìrö�÷®þ�ì_í¢ò0�Pç�è=�PïÙî½ê�ë�ìQ¦°ñSþ6ïÙöDö�ñSì_ô1ð�ìeè6éÁñSìeð<ü
ø �sã s � à ëSìÏñ�ëSïÙì_ú½ìHö>ñ�þ6ì°÷Ïé½í�ô6óÙì��<ô6ëSé½ôJì_ë�ñ�ø�ñ�ø
ôjìr÷_é½è@ñSò½ï�è�ìeð
ï�è�ñ�þ6ì0÷_é½óÙó�ìH÷wñSï�écèU=
>�?3@OA3=*C3D��

µ �hã s � ± ��H sní�y�s ãf´ s ú/z snª â }:ç�è �$1 �Zù6èjòÁí�ìeð8�@ê6ìeë�ïÙìeö:ò½ë�ì2ñSë�ìHòtñSìeð,ò½ö°ò�ú@ïÙì_ý�í�ìe÷®þjòÁè6ïÌö¤í?�5+Bþ
ê�ö_ù �$1 �
÷_òÁè¢üJì�ê�ö¤ìHð�ñ�é<ð�ì�(jè6ì�ò×ú
ï�ìeý4ü�ò½ö�ìeð¢écè1÷ÏóÌò½öSö¤ìHödñSþ�òtñBì���ïÌö�ñzï�èlñ�þ6ì�ð6òtñ®òÁü�òcö¤ìZ��+Bþ6ïÌö²ú@ïÙì_ý ð6ì�(�è6ï�ñ�ïÙé½è�î½ïÙú½ìHöZè6é½ñ
é½è6óÙø¢ñ�þ�ì2ð6ì�(�è6ï�ñ�ïÙé½è,é½û>ò<ú
ï�ìeý�ü6ê6ñròÁóÌö¤é�òÁóÙó�étý:ö²ñSþ6ì0ö¤ìeó�ìH÷wñSï�écè�é½ûRñ�þ�ì�ì��
ñ�ìeècñ-é½ûRñ�þ�ì�ú@ïÙì_ý{ûÝë�écíÍñ�þ�ì0ð6òtñ®òÁü�òcö¤ìZ�
�hã s ��± é½ûj�>ï�îcê6ëSì<¥°ö�þ6étý:ösñ�þ6ìBð�ì�(jè6ïÈñSï�écè×é½ûjò:ú
ïÙì_ýÄétú½ìeësñSþ6ìVE3G�?3HJI"K:ü�ò½ö�ì²÷_óÙòcö�öRñ�þjòtñdö�ñSë�ê�÷Ïñ�ê6ë®òÁóÙóÙø�í¢ò½ï�è@ñSò½ï�èjö
òÁóÙó�ñ�þ6ì-ô�ë�écôjìeë¤ñSï�ìHödéÁûJñ�þ6ìrü�ò½ö�ì:÷ÏóÌò½öSöWE3G"?3HJI�K�ü6ê�ñ²ð6ì�(�è6ìHödñSþ6ì-ì��
ñ�ìeè@ñDéÁûJñ�þ6ìrú@ïÙì_ýgñ�é�écè6óÙø×þ�ò`úcìBñ�þ6ìFE3GYX$Z*?3=
KOH
P
R3["K�\]R"K'÷Ïécê6ë®ö¤ìHö��

µ �hã s � L �ML ä s å6ã s ãf´ s ú/z snª â }�¶rïÙì_ý�ö�ê6ô6ôJé½ë�ñ�ü@ø �$��� #Íö�ø�ö�ñSì_í¢ö<ïÙö�é½ûßñ�ì_è éÁÿ)ì_ëSìeð*ï�ègñ�ìeë�í¢ö�é½û�ö�é½í�ì
ú@ïÙì_ý{ô6ë�ïÙí�ïÈñSï�úcìeö²ñ�é�÷ÏëSìeòÁñ�ì�ú
ï�ìeý{÷ÏóÌò½öSö¤ìHö²ò½è�ð1èjòÁí�ìeðlú@ïÙì_ýÑö�ñSë�êj÷wñ�ê�ë�ìHöDý-ï�ñ�þ,òO�@ê6ìeë�ø¢óÌòÁè�î½ê�ò½î½ìrô�ë�étú
ïÌð�ï�è�î0ñ�þ�ì
ð�ì�(�è�ïÈñSï�écè:� �hã s �RL ïÙè��>ïÙî½ê6ëSìM¥,ö�þ6étý:ö:ñSþ6ì<ô6ë�ïÙí�ïÈñSï�úcì×ûÝécë�÷_ë�ìHòtñSï�è6îlñ�þ6ì<ú
ï�ìeý ÷ÏóÌò½öSö^EBG�?3HJI�K�_]["K�`1ûÝëSé½í�ñ�þ�ì
ü�ò½ö�ì�÷ÏóÌò½öSöVE3G�?3HJI"K'ê�ö�ïÙè6î�ñ�þ6ì0ð6ì�(�è6ï�ñ�ïÙé½èa_]["K�`Bb
K*NX�

d
d



µ �hã s �°Hc�ML ´>å y v s ãf´ s �sæS´ s � å }x� ìqë�ìf�@ê6ï�ëSì1ñSþ�òtñ1ò½ó�ó-ö¤ñ�ëSê�÷wñSê6ëSò½óz÷®þjòÁè6îcìeöeùdï|� ì
�ÙùD÷®þ�ò½è6î½ìHö0ñSévñSþ6ì,ü�ò½ö�ì
ö�÷®þ6ìeí¢òvò½ö'ýzì_óÙóBòcö0ñSþ6ì,ú
ï�ìeý ö�÷®þ�ì_í¢ò6ùZò½ë�ì�ì��6÷ÏóÙê�ö�ï�úcì_óÙøXí¢òcð�ìlñSþ6ëSé½ê6îcþ$ñ�þ�ìqöS÷®þ6ì_í¢òvì_ú½écó�ê6ñ�ïÙé½è$ô6ëSïÙí<ï�ñ�ïÙú½ìHö��
+Bþ6ïÙöBþ�ì_óÙô�ö-ê�öBïÙè,î½ê�ò½ëSò½ècñSì_ìeï�è6î'ñ�þ�ì0ö�÷®þ6ìeí¢ò'÷_é½è�ö�ïÙö¤ñ�ìeè�÷Ïø�òtûßñ�ìeë:ò<ñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñSï�écè�[ \²óÌò`ø
ôjé
écó<^�_@`laUcQd�eZe
g½ü"h��

µ �hã s � ¯d�eT � s ä ë ã�´ s G áTî s æ½ãeâ }�;°ö�ò$ô6ë�ìeó�ïÙí�ï�èjòÁëSø$ñ�é*ôjìeë¤ûÝécë�í�ïÙè6î$é½ü0!�ìe÷wñlñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñ�ïÙé½èjö_ùBýzìFè6ì_ìHð
ñ�éFécü�ñSò½ï�èÄñSþ6ìlþjòÁè�ð�óÙì1ûÝécë×écü"!�ìe÷ÏñSö0ïÙè
ú½écó�úcìeð&ïÙèÄñ�þ6ìlñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñSï�écèXô�ë�é�÷ÏìHö�ö���+Bþ6ïÌö'í�ò`øXüJìlé½ü0!�ìe÷wñ®ö�ûÝëSé½í
ý-þ6ïÙ÷®þ ý²ì¢÷_é½ô
ø,é½ü"!�ìH÷wñ�útòÁóÙê6ìeö��ÝìZ� îj��ùfL*H
G*N3K$I*I�GOHlécü"!�ìe÷ÏñSö�ïÙè �sã s �R¯ �:écë�écü"!�ìe÷ÏñSö°ñ�þjòtñ0òÁëSì'í�é�ð�ïU(�ìeðù�ÝìZ� îj��ù
EBG�?3HJI�K�_]["K�`'écü"!�ìe÷ÏñSöBïÙè �sã s ��ÿ ���

µ �hã s ��ÿ���L ´>å y v s ã�´ s G áTî s æ½ãeâ }p;:ó�ñ�þ�é½ê6îcþ$è6éÁñ�òÁè$ìHö�ö�ì_è@ñSïÙò½óZûÝé½ë<òÁóÙó²ú
ïÙì_ý ñSëSò½è�ö�ûÝécë�í¢òÁñ�ïÙé½è��ßûÝécë'ì���ò½í<õ
ô6ó�ìcùRð�ìeó�ì_ñ�ìÏõ�òtñ�ñ�ëSï�ü�ê�ñ�ì¢ð�é
ìeö2è�éÁñ�ë�ìf�@ê6ï�ëSì0ñSþ6ïÌö>�Ïùsñ�þ�ì¢è6ì��
ñ0ö�ñSì_ô ñ�é�òÁè
ø�ú
ïÙì_ýÛñSëSò½è�ö¤ûÝé½ëSí�òÁñ�ïÙé½èFóÙé½îcïÙ÷eòÁóÙó�ø�ïÌö�ñ�þ�ì
ñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñ�ïÙé½è�éÁûPñ�þ6ì�écü"!�ìe÷ÏñSöBñSé�÷_é½è�ûÝécë�í ñ�é�ñ�þ�ì�è6ì_ýÑú
ï�ìeý�öS÷®þ6ì_í¢ò0��+Bþ�ë�écê6î½þ �hã s ��¯ ù6ýzì�òÁóÙë�ìHò½ð�ø¢þ�ò`úcì
ò�þjòÁè�ð�óÙì<ñ�é,ñSþ6ì1òtÿ)ìe÷Ïñ�ìeð é½ü0!�ìe÷wñ×ö�ìÏñf� �hã s � ÿ ïÙè¨�>ïÙî½ê6ëSì�¥�ö¤þ6étý:ö2þ�étýoò?�@ê6ì_ëSøFóÌòÁè6îcê�òÁîcì×óÙïU�cì �$1 �gò½è�ð
ö¤ø�ö¤ñ�ì_í<õ�ð�ì�(jè6ìeð�ê6ô)ð6òtñSì�í<ì_ñ�þ6é�ð6öeù6óÙïU�cì=�
ï�ð�cU��^�_-�4�&�U�]�wù)÷_ò½è�üJì�ê�ö�ìeð�ñ�é�ôJì_ë�ûÝé½ëSí é½ü"!�ìH÷wñ-ñSëSò½è�ö�ûÝécë�í¢òÁñ�ïÙé½è�ö��
ç�è,î½ì_è�ì_ë®òÁóMù
ò<ú
ïÙì_ý ñSëSò½è�ö¤ûÝé½ëSí�òÁñ�ïÙé½è1ïÙè,é½ê6ë@�-ì_õ��Xì_üqûÝë®òÁí�ì_ýzé½ë>��ê�ö�ìeö-ò��@ê6ì_ëSø1óÌòÁè6îcê�òÁîcì:ñ�é=�@ê6ìeë�ø¢étúcì_ëzñ�þ�ì

öS÷®þ6ì_í¢ò�ë�ìeôjé@ö¤ï�ñ�écë�øcùtï|� ì
�Ùùcñ�þ6ì-í�ìÏñ®ò½ð6òÁñSò2òÁèjð×ñSþ6ì:òÁô�ô6ó�ïÌ÷_òÁñ�ïÙé½è�é½ü0!�ìe÷wñ®ö_ùcò½ö�ïÙè �sã s � â�à òÁèjð ¯ �
+Bþ6ìBñSëSò½è�ö¤ûÝé½ëSí�òÁñ�ïÙé½è
òÁóÌö�é0ê�ö�ìeödñSþ6ì��@ê6ìeë�ø<óÌòÁè6îcê�òÁîcìBûÝé½ëDú
ïÙì_ý:öeùcï�� ì
�Ùù½ñSé'ð�ì�(�è6ìrè�ì_ý4ú
ï�ìeý:ö_ù@òÁè�ðlð�ê6ì:ñSé0óÌò½÷��<éÁûhûÝê6óÙójú
ïÙì_ý ö�ê6ô6ôJé½ë�ñDïÙè �$1 �
ñ�é�ïÙè
ú½éZ�½ì�é½ôJì_ë®òtñSï�écè�ö�ñ�évö¤ñ�écë�ì<ñSþ6ìeö�ì1ú
ï�ìeý:ö�ïÙè&ñ�þ6ì1ð6òÁñSò½ü�ò½ö�ì1ò½ö�ö�þ6étý-è&ï�è �sã s �t± òÁè�ð �sã s ��L �N+Bþ�ìlö�÷®þ�ì_í¢ò
ì_úcé½óÙê�ñ�ïÙé½è'ô6ëSï�í�ï�ñ�ïÙú½ìeöPûÝécë>ïÙè�õÀô6óÌò½÷ÏìBö¤ñ�ëSê�÷wñSê6ëSò½ó�÷®þ�òÁè6îcìeö>òÁè�ð0ñ�þ6ì-ö�ø�ö�ñSì_í<õÀð6ì�(�è6ìHð0ûÝê�è�÷wñSï�écè�ö>ûÝé½ë�ê6ô)ð6òtñSï�è�î°ñSþ6ìBé½ü"!�ìH÷wñ®ö
÷_ò½èqò½óÙö�é�üjì�ïÙè
ú½éZ�½ìeð1ûÝë�écí �$1 �Zù6òcöBï�è �sã s � â H òÁè�ð ÿ �

� } ­ F s � r s áxúKz snª E ätå y âf³�{jä � å�ãfz�{ y E s �~�
� å�ã s â
;t�-ì_õ��Xì_ü,ñSëSò½è�ö¤ûÝé½ëSí�òÁñ�ïÙé½è,ò½örî½ïÙú½ì_è,ïÙè��>ï�îcê6ëSì$¥lòÁóÙó�étý:örò¢ê�ö�ì_ë-ñSéI	�ì���ïÙü6óÙø,ð6ì�(�è6ì×ú@ïÙì_ýÑñSëSò½è�ö�ûÝécë�í¢òÁñ�ïÙé½è�ö��

P:étýzì_úcì_ëHù_ñSþ6ì_ø'òÁëSìDè6é½ñ>ëSìÏõÀê�öSòÁü6óÙì²òc÷ÏëSécöSöRð�ï�ÿJìeë�ìeè@ñ�öS÷®þ6ì_í¢òcö_ùHûÝé½ë�ì���ò½í�ô6ó�ìDñ�þ6ìBîcï�úcì_è�ñSëSò½è�ö�ûÝécë�í¢òÁñ�ïÙé½è0ýzé½ë>��öhûÝé½ë>é½è�ó�ø
ñ�þ�ì%LBH
G*N3K
IBI�GOHlòÁèjð�ñ�þ�ìeE3G�?3HJI"K�÷ÏóÌò½öSö����6é½ë°ñ�þ�ïÙö2ëSìeòcö¤écèsùX�:ìÏõ-� ìeüXòcð�é½ô�ñ®ö:ûÝëSé½í ' �<�3�Á[]\²óÙò`ø
ôJé
é½ó3^�_Q`baUc/d�eZe
g½òbh
ñ�þ�ì0è6éÁñSï�écè,éÁû�ñ�ìeí<ô�óÙòÁñ�ìeö��5;Ññ�ì_í�ô6óÌòtñSì0ïÌöròÁè�ò½ë�ü6ï�ñ�ë®òÁëSïÙó�øl÷_é½í�ô6óÙì���ñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñ�ïÙé½è�ñ�þjòtñrþ�òcö-üJì_ì_èg�n^��X^��9`laÆ�ihf^+��ú
ïÌò
ñ�þ�ì�ê�ö¤ì2é½û>í�ìÏñ®òtõ�ð6òtñ®ò�òÁè�ð�þ�ò½ö-ò<è�ò½í�ì0òÁè�ðqò�ö¤ì_ñ:éÁûPôjòÁë®òÁí�ìÏñSì_ë®ö��

+Bþ
ê�ö_ùeñ�þ�ì��½ìeø°ö¤ñ�ì_ô�ûÝécëR÷Ïécè@úcì_ë�ñ�ïÙè6î-òzñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñSï�écèrñSé:òzñ�ì_í�ô6óÌòtñSìZïÌö)ñ�é:îcì_è6ìeëSò½ó�ï&*_ì�ï�ñRö¤êj÷®þ2ñ�þ�òÁñsïÈñRè�é-ó�écè6î½ìeë
ôJì_ë�ñSòÁïÙè�ö°ñ�éqò�ö�ôJìe÷ÏïU(j÷<ö¤ì_ñ�é½û²÷ÏóÌò½öSö�ìeö����Xì¢ð�é1ñSþ6ïÙö�ïÙèvñ�ýzé�ö¤ñ�ìeô�ö����PïÙë®ö�ñ�ý²ì<ï�è@ñSë�é�ð�ê�÷_ì0ñSþ6ì�è6éÁñSï�écèFéÁû��A`l�>`l�I^�_�^����i�
�rö�ïÙè6î,ñ�þ6ìHö¤ì�ô�ò½ëSò½í�ìÏñ�ìeëSö2òcö2ú`ò½ë�ïÌòÁü�ó�ìHö_ùsýzì¢ëSìÏõÀý-ë�ï�ñ�ì'ñ�þ6ì�ñSëSò½è�ö¤ûÝé½ëSí�òÁñ�ïÙé½èvñ�é�é½ü6ñSòÁïÙèXè6ìe÷_ìeöSö�ò½ë�ø�ïÙè�ûÝé½ëSí¢òtñSï�écèvûÝëSé½í
ñ�þ�ì ' ÷®þ6ì_í¢ò��-ìeôjé@ö¤ï�ñ�écë�ø1òcöBý²ìeó�ósòcöDñSé1òÁô6ô�ó�ølöS÷®þ6ìeí�ò<÷®þ�ò½è6î½ìHö²üjò½ö�ìeð�é½è�ñ�þ6ì�ïÙè6ô6ê�ñ:ôjòÁë®òÁí�ìÏñSì_ë®ö��
�6écë-ì��6òÁí�ô6óÙì½ù�ïÙè
�>ï�îcê6ëSìM¥qý²ì<òÁëSì'ò`ýBòÁëSì2ñ�þ�òÁñ°ñSþ6ì¢÷ÏóÌò½öSöFLBH
GON3K$IBI�G�H�ïÙö°üJì_ïÙè6îq÷_é½è
ú½ìeë¤ñSìeðqñSéqò�ö�ñSë�ê�÷Ïñ�ê6ëSì?�xö�ì_ì �sã s �tL �i�TP:étýzì_úcì_ëHù
ñ�é�í¢òb�cìrñSþ6ïÌözñ�ë®òÁè�ö¤ûÝé½ëSí¢òtñ�ïÙé½è�î½ìeè6ì_ë®òÁóMù
ý²ì�è6étý�ö�ïÙí<ô�ó�ø1ôjò½öSö²ïÙè,ò½ö-ò'ô�òÁë®òÁí�ìÏñSì_ëzñ�þ�ì2òÁñ¤ñSë�ïÙü6ê�ñSì�=3>�?3@*A3=OC3D<òÁè�ð�ê�ö�ì
ñ�þ�ì ' ÷®þ6ì_í¢òM�:ì_ôJécö�ïÈñSé½ëSø'ñSé<ð6ïÙöS÷Ïétúcì_ë²ñ�þ6ì2ò½÷Ïñ�ê�ò½ó)÷_óÙòcö�öDñ�þjòtñ-è6ì_ìHð6ö²ñ�é<üjì2÷Ïécè
ú½ì_ë�ñ�ìHð�ñ�é�ò<ö�ñSë�ê�÷Ïñ�ê6ëSì
��+Bþ6ïÌözïÙöBö�þ6étý-è
ò½ö �sã s � à ïÙèlñSþ6ì2ñ�ìeí�ô6óÙòÁñ�ì�îcï�úcì_èqï�è8�>ï�îcê6ëSì$¦0�

df�



begin template convert-to-literal ( Cl ass mai ncl assName,
                                   St r i ng mai nVi ewName,  
                                   At t r i but e at t r i but eToFl at t en,
                                   St r i ng st r uct Name)
{
   / /  find the class that needs to be flattened given the attribute name
   refClass = el ement  (
                 sel ect  a. at t r Type
                 f r om Met aAt t r i but e a
                 wher e a. at t r Name = $at t r i but eToFl at t en
                 and a. cl assDef i nedI n = $mai ncl assName ) ;

   / /  Create the view class
   cr eat e_vi ew_cl ass ( $mai ncl assName,  $mai nVi ewName,  Vi ew ( $mai ncl assName) ) ;

   / /  flatten refClass to a struct
   cr eat e_vi ew_st r uct  ( $refClass,  $st r uct Name) ;

   / /  add a new attribute to hold the struct
   add_at t r i but e ( $mai nVi ewName,  $st r uct Name,  col l ect i on<$st r uct Name>,  nul l ) ;

   / /  get all the objects of class
   def i ne Ext ent s ( cName)
      sel ect  c
      f r om cName c;

   / /  convert a collection of objects to a collection of structures.
   def i ne f l at t enedCol l ect i on ( obj ect )
      sel ect  ( $st r uct Name) p. *
      f r om $refClass p
      wher e exi st s ( p i n obj ect . $at t r i but et oFl at t en)
   
   f or  al l  obj  i n Ext ent s ( $mai nVi ewName)
      obj . set ( obj . $st r uct Name,  f l at t enedCol l ect i on( obj ) ) ;
   
   / /  remove the attributetoFlatten attribute
   del et e_at t r i but e ( $mai nVi ewName,  $at t r i but eToFl at t en) ;
}
end template
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begin template inline ( c l as s Name,  r e f At t r Name)

{

  refClass = e l ement  (  

                s e l ec t  a . a t t r Ty pe

                f r om Met aAt t r i but e a

                wher e a. at t r Name = $refAttrName

                and   a. c l as s Def i nedI n = $className;  )

   def i ne l oc a l At t r s(cName)  as

      s e l ec t  c . l oc a l At t r L i s t

      f r om Met aCl as s  c

      wher e c . met aCl as s Name = cName;

   / /  get  a l l  a t t r i but es  i n  r e f At t r Name and add t o  c l as s Name

   f or  a l l  a t t r s  i n  l oc a l At t r s ( refClass)

      add_atomic_attribute ( $className,  a t t r s . a t t r Name,  

                            a t t r s . a t t r Ty pe,  a t t r s . a t t r Val ue) ;

   / /  get  a l l  t he ex t ent

   def i ne ex t ent s ( cName)  as

      s e l ec t  c

      f r om cName c ;

   / /  s et :  c l as s Name. At t r  = c l as s Name. r ef At t r Name. At t r

   f or  a l l  ob j  i n  ex t ent s ( $className) :

      f or  a l l  At t r  i n  l oc a l At t r s ( refClass)

         obj.set ( ob j . At t r ,  v a l ueOf ( obj . r e f At t r Name. At t r ) );

   

   delete_attribute ( $className,  $refAttrName) ;

}

end template
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begin template nested-convert-to-literal (  Cl ass i nl i ni ngCl assName,
                                           At t r i but e f l at t enAt t r Name,
                                           I nt eger  nest Level )
{

    / /  inline the next level complex attribute into the specified inlineClass.
    inline ( $i nl i ni ngCl assName,  $f l at t enAt t r Name)

    / /  decide for a class which of its attibutes is complex and to be flattened.
    def i ne f i ndAt t r ToFl at t en ( cl assName)  as:
       sel ect  a
       f r om Met aAt t r i but e a,  Met aCl ass c
       wher e a. cl assDef i nedI n = cl assName
       and a. at t r Type = c. name
       and nest Level  ! = 0

    / /  starting at the inliningClass all complex attributes are flattened.
    f or  at t r  i n f i ndAt t r ToFl at t en ( $i nl i ni ngCl assName) :
        nest ed- conver t - t o- l i t er al ( $i nl i ni ngCl assName,  at t r ,  $nest Level - 1) ;
}
end template
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   <courseNum>CS561-AdvancedDB</courseNum>

   <time>Th 5:30-8:20pm</time>
   <location xlink:href="../ClassRoom/CS561Loc" /> 
   <taughtedBy xlink:href="../Faculty/Elke.xml"/>
   <taughtedBy xlink:href="../Faculty/Nabil.xml"/>
</course>
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<faulty xmlns="http://...">
   <name>Elke A. Rundensteiner</name>

   <phone>831-xxxx</time>
   <rank>Associate Professor</rank>
   <course xlink:href="../Course/CS561.xml"/>
</faculty>
</xml>

<?xml version="1.0" ?>
<classroom xmlns="http://..">
   <roomNum>320</roomNum>
   <building>Fuller</building>
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<faulty xmlns="http://...">
   <name>Elke A. Rundensteiner</name>

   <phone>831-xxxx</time>
   <rank>Associate Professor</rank>
   <course>
       <courseNum>CS561-Advanced DB</courseNum>
       <time></time>
       <location>
            <roomNum>320</roomNum>
            <building>Fuller Lab</building>
            <campus>Worcester</campus>
       </location>
   </course>
</faculty>
</xml>
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