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link link

linkWeb Site1 Web Site2
Front page Result Pages Result Pages Result PagesFront Page

(input  required)

CGI query 
  string

MODE (II)
derived links:
access directly 
the result pages

MODE (I)
derived links:
 access and update
 values in the form.

�VW�°�:X%�>Y
q<mZs�qPp�mZ¬ÍzR|&o3�bqPpr§P��vDp�z�o3��~°pro<v�mZ§£sZ��vDp�z�o

a result page 
in HTML file 

a request

DB

WWW 
Server

DB

WWW 
Server

UI DAUI DA

UI = user Interface
DA = Data Access

PE = Proxy Executor
WP = Wrapper

(a) An original WIS (b) A  wrapped WIS 

WP PE WP
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A mobile computer
with a matcher module.
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Proxy Executor

WIS WISRegion
Repository, 
 managing 

(Common) Domain 
  Hierarchy.

Local 
 repository

4 8 12

A sequence of result pages 
of navigational integration 
that are displayed on the 

mobile user’s browser.

  Local 
Repository

  Local 
Repository

Wrapper

MIR
Proxy Executor

Wrapper

MIR
Proxy Executor

(sub) query

a Web page 
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class Department
body
   deptName     DeptDomain,
   academic     link Academic,
   laboratories listof Laboratory,
method
public:
   static getByKeyWord(String $keyword);
private:
  static getByStaticMethod(String  $url );
.....

class Laboratory
body
     labName    LabDomain,
     staffs         listof Staff,
method
.....

class Staff
body
   prosition    Position,  
   fullName    (FirstName,LastName),
   descipt      String,
method
     . . .

database ISBuilding
address http://HOST1/cgi-bin/Proxy.pl
class FloorLabInfo
body
  lab       JLab, # atomic value whose domain is Jlab 
  floor     int,  # atomic value whose domain is integer
  sessions  listof Session, # list of objects of Session ID
method
public:
  static getByGuideConds(ResearchField $rsf, int $floor,
                                       string $direction,Time $time);
private:
  # extract parameter from the query string and invoke
  # the method getByGuideConds
  static getByStaticMethod(String $queryStr);
  # a method for creating a FloorLabInfo object 
  static new(JLab $lab,int $floor,OID $session);	
  ...
implement ....
endclass

database ISBuilding
address http://HOST1/cgi-bin/Proxy.pl
class BldGuideF
body
  # Event of this button invokes
  # method ’getByStaticMethod’ of
  # the FloorLabInfo ID
  submit    link FloorLabInfo, 
method
public:
  # This method is used to set 
  # input data on CGI-form. 
  static getBldForm(ResearchField $rsf, 
                                 string $direction);
 
private:
  ...
implement...
endclass

Floor = 6

(a) An example of location-dependent WIS

(b) IDs wrapping the location-dependent WIS

(c) A Department WIS

(d) IDs wrapping the Department WIS
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Floor = 6

from   B in BldGuideF, D in Department, A in AltaSearch
source BldGuideF of ISBuilding on http://HOST1/cgi-bin/Proxy.pl
      Department of ISInformation on http://HOST2/cgi-bin/Proxy.pl
      AltaSearch of AltaVista on http://HOST3/cgi-bin/Proxy.pl
where BldGuideF->getBldForm(’’,’’)
and   Department->getByKeyWord(B->{submit}=>FloorLabInfo->{lab})
and   AltaSearch->getByKey(D->{laboratories}->{staffs}->{fullName})

�VW�°�(�°��²�o�m'&<���i�@~�m#zR|6o���q�pw§���v�p�z�o3��~�pwo@v�mZ§£s���v�p�z�o

GIH:GIU�LKO�hZÏ%hZObL�O�X¢L�fjV<ObLTô°hZH�LKU�N<egO�H
f�Ò6N�Ë�ËEH�L�N�ü&H�GÄU�N�Ë�Ë>Þ�ØDì°àPÞ�á¡ß�ØRÛEá�Ï�NPV<O�H:GIU;N`V�G�Ð�O�U
GÄU%H�LKN<U%Ñ�O`f�Ò:aKM3ñTN<V<O�Ó
�÷b-<+=:q���2;crcf(>46xI?�S#Y%OªU%N£Ð3GIV<N�LZGIf<U�N�Ë
GIU�LKO�V<hZN�LZGÄf<U^GIH�X%ORô°U%O�XíÎ�Ì J%H�GÄU%V¼Ndý�J�O�h�Ì
Ñ�f<egegN<U%X&Ó�a�L.Y%N<H#N�M���q&QÇË�GÄú�O.H�Ì%U3L�N�þEW%NPH#Òyf�Ë�ËÄf£Õ�H�\

� �(��� ��� G pro >%@ G ��¨w¨w¨�� ��� [ pwo >L@ [
�5���°���j� >%@ G zR| @ � G z�o���� G �w¨w¨r¨w� >%@ [ zR| @ � [ z�o��V� [
�H� �P����� G �w�h�^¨w¨r¨3�n�h�`� [

Õ�Y%O�hZO�\~ �â ¡£¢£¤ � GÄH�NPU;fPÎ#¡�O�ÑbL�Ð@N<h�GÄN<Î3ËÄO�]¥ �â¡â ¡�ø�ô � GIH�N�U%N<egO�f�Ò�N<UGÄU3L�O�h�ÒyN<Ñ�O#X%ObôEU3G�Q
LZGÄfPUiL�Y%N�L�Õ�hZN<Ï%HX¦ ø�§ � ]¨ �âÄâ¡â ¡Iô�© � GÄH�N�hZO�Ï6f<H�G�LKf<h�ÌjX�N�L�N<Î%N<HZO�U%N<egO�]� �â3��¡<ª£« � GÄH�N<U¢J%h�Ë
f�Ò6NiÏ�hZf£þ�Ì{Obþ%O�Ñ�J�L�fPh[]@N<U%X`  �'¡�¬ � GÄHTNiÑ�f<U%X�G�LZGÄfPU�L�f`hZORLKh�GÄObÐ%O�N.FÍO�Î{Ï�NPV<O�ÒyhZf<e¦�øh§ � Ó
S#Y%O®¬ � GIH`V�G�Ð%O�U¤Î�Ì¤N;ÒÇf<hZe øSô � ] ú éaä�ü0ý�ëOùwãvú é � Ô ãvå(¯±° �#² F�³nF ê(´�´µ´�ê^ãvåQ¯F° �#² F�³¶ è�Õ�Y�O�hZON<hZV<J%egO�U�L�H¢Ô ãvå(¯±° �#² F�³nF ê(´�´µ´�ê^ãOåj¯F° �#² F�³¶ è#N<hZO¢Ñ�f<U%H�L�N<U3L�H#f<h.Ï%N�LKYcObþ%Ï%hZO�HKH�GÄf<U%H�HKÏ6O�ÑbG�ÒÄÌ3GÄU%VÔÇN�LKf<e�GÄÑ£èiX%N�L�N�QuÐ@N�ËÄJ%O�H.GIU^L�Y%O�Ï�hZObÐ3GIf<J%HiF2aKMBÔc¦ ø�§ �#² F è�Ó�S#Y%O¦HZf<J%hZÑ�OgÏEfPH�G�LZGÄf<Uðf�Ò#NX�O�h�G�Ð�O�X;Ë�GÄU%ú=GIH�HZObL�L�fL�Y%O¢Ï6fPH�G�LZGÄf<U¤f�ÒÉãOåj¯F° �·² F¸³/¹ W&HZJ�ÑbY¦L�Y%N�L|ãOåj¯F° �#² F�³{¹ GIH#LKY�Ojh�GÄV<Y3LZQegf<H�L.ËÄO�N�Ò
N�L�L�Y%O{X�O�O�Ï6O�H�L.ËIORÐ�ORË�GÄU¤L�Y�O{HZObLif�ÒTL�Y%O�N<hZVPJ�egO�U�LKH�ãOåj¯F° �·² F¸³¨F W�Ó�Ó�Ó�WÑãvå�¯±° �#² F¸³¶Õ�Y%O�U¤L�Y%OjF(O�ÎcÏ%N<VPO�Ñ�f<U3L�N�GIU�GIU�V{L�Y%O�HKO{N<hZV<J%egO�U�LKH#GIH`hZO�V<N<hZX%O�X¼NPH`N�LKhZO�O{H�L�hZJ%ÑRLKJ�hZO
Õ�Y%f<HKO�ËÄO�N�Ð@O�H#N<hZO`L�Y%O¢N�L�L�h�GÄÎ%J�LKO�H*f�Ò�N�LKf<e�GÄÑjX�N�L�N�QÇÐ@N�ËÄJ%O�H�Ó&ÔÇS#Y%OjÏ6f<H�G�LZGIf<U�H*N<hZO¢X%ObL�O�h�Q
e�GÄU%O�XdÎ3ÌdN¦Ï%N<V<ObQDHZÏ6O�ÑbG�ô°ÑjÕ�hZN<Ï%Ï6O�hRÓ6a�L.Õ�hZNPÏ�H.FÍO�Î¼Ï%N<V<O�HiJ%U�X%O�hiN¦V�G�Ð�O�UªGÄU3L�O�h�ÒyN<Ñ�O
X�Obô°U�G�LZGÄfPU&W�N<U%XªLKhZN<U%H�Òyf<hZegH#NÏ%N<V<O`GÄU�LKfgNÑ�f<egegf<U¤X�N�L�Negf�X%ObËyè�Ó
���d<+uSb51�,3254¶?3S:f.egN�L�O�h�GÄN�Ë�G	��O�U%N�Ð�GÄV<N�L�GÄf<U%N�Ë@GÄU3L�O�V<hZN�L�GÄf<U6W�N.ý3J%O�h�Ì�Ñ�f<egegN<U%X¢GÄHTHZO�U@L�L�f
NiÏ%hZf�þ3Ì{Obþ�O�Ñ�J3L�f<h�Òyf<h
Obþ%O�Ñ�J�L�GÄf<U6ÓPFûY�O�U�NiV�G�Ð%O�U�ý�J�O�h�ÌgY�N<HTNiÑ�f<U%X3G�LZGÄfPU�N�ËEObþ%Ï%hZO�HKH�GÄf<U
¬ F (>4-x�Ó�Ó�Ó (>4-xº¬�ñ�WEL�Y%OÏ�hZf£þ�Ì¤Obþ%O�Ñ�J�LKf<hiX3G�Ð3GIX�O�H�L�Y%O�Obþ%O�Ñ�J3LZGÄf<UdGIU�L�f�bðJ�U3G�LKH`Ñ�f<hZhZObQ
HZÏEfPU�X3GÄU%V{L�f�¬ � îÁHRÓ�S#Y�O�HZOiN<hZO`ORþ�O�Ñ�J3L�O�X¦GÄU;L�Y�O�Ë�GÄH�L�O�X¦f<hZX%O�hRÓ��&f<h�O�N<ÑbY»¬ � W�L�Y%OiÏ%hZf£þ3Ì

�



Obþ%O�Ñ�J3L�f<h*N<V<N�GÄUcX3G�Ð�GÄX%O�H�L�Y%OH¬V�4GÄU�LKfgHZf<egO`H�LKO�Ï%HRWEÎ�Ì=J%H�GÄU%VL�Y%Oif<Ï6O�hZN�L�f<h.î¼^×î�GIU`¬1�
N<H
N�X%ObË�GIeG�L�O�hRÓ�S#Y�O.Ï%hZf£þ3ÌgObþ%O�Ñ�J�L�fPh�Obþ%O�Ñ�J�LKO�HTL�Y%O�HZO.H�LKO�Ï%H�Î@Ì�f<U%O.N�L*NiL�GÄegO�Ó%ó*L�L�Y%O
O�U�Xdf�Ò
O�N<Ñ�Y¤H�LKO�Ï6WELKY�O{Obþ%O�Ñ�J�L�fPhiO�eÎ°O�X%H`X%O�h�G�Ð3O�X¤Ë�GÄU%ú3H�GÄU@L�f�L�Y%O{hZO�HKJ3Ë�LiÏ%N<VPOgf�Ò�L�Y%O
H�L�O�Ï6W�N<U%XªhZObL�J%hZU�H�L�Y�O`Ï�NPV<O�L�f{L�Y%OiJ%HZO�hRÓ4ÔÇ_�ObÒÇO�h
LKf{��GIV<J%hZO| �Ó�a�U�GÄegÏ3ËÄO�egO�U3L�N�LZGIf<U&W�N
ý3J%O�h�Ì=GÄH�ôEhZH�LZË�Ì¤H�L�f<hZO�XcGIUªLKY�O{Ï%hZf£þ3Ì¤Obþ%O�Ñ�J�LKf<hRÓES#Y%O�U6W&N�Ò¡L�O�h�O�N<Ñ�Y=H�LKO�Ï6WELKY�O{X%O�h�G�Ð3O�X
Ë�GÄU%ú�H`GIUðNchZO�HZJ�Ë�LZGÄU%V¤Ï�N<VPON<hZO�O�eÎ°O�X%X�O�XðN�L`L�Y%O�Ï�ËIN<Ñ�O�H¢HZÏ°O�ÑRG�ôEO�XðÎ@ÌdLKY�O�Ï%N�L�YðObþ�Q
Ï�hZO�HZH�GÄf<U%H�f�Ò�L�Y%OihZO�egN�GÄU3GÄU%V{HKJ%Î°ý3J%O�h�Ì�Ó�S#Y%O�HZO�Ë�GÄU%ú3H#N<hZO#Õ�h�G�LZL�O�U¦N<H ÊED a�Ñ�N�Ë�ËIH
L�f{L�Y%O
hZO�e�N�GÄU3GÄU%VgHZJ%Î6ý3J%O�h�Ì=H�LKf<hZO�X=GÄU;L�Y�O`Ï�hZf�þ3Ì;Obþ%O�Ñ�J3L�fPhbèKÓ

���-(>cwe97/<�?°S#Y%O.ý3J%O�h�ÌgHZY�f�Õ�U�GIU%��GÄV<J%hZO���X%O�HKÑ�h�GÄÎ°O�H�NjU�N�Ð�GÄV<N�LZGÄf<U%N�Ë%GIU�LKO�VPhZN�LZGÄfPU
f�Ò�L�Y%hZO�O�F2aKM3HRÓ%S#Y%O�ô°hZH�L�F×aKMcÔ¡F×aKM&ö�è
N<U%X�L�Y%O.HZO�Ñ�fPU�X�F×aKM¼Ô¡F×aKM��<è�N<hZO�L�Y%O�F2aZM�H
N�ËÄhZO�N<X3Ì{HZY�f£Õ�UjGÄUz��GÄV<J%hZOE$@Ó@S#Y%O
L�Y3GÄhZXjF2aKM¦Ô¡F×aKM3ø�è&GÄH4L�Y%O#ó#Ë�L�N£Ð�GÄH�L�NiM3O�N<hZÑbY¢O�U%V�GÄU%OPÓ
S#Y%O�U6W�L�Y3GÄH*ôEVPJ�hZOjN�ËÄHZf�HZY�f�Õ�H#Y%f�ÕûL�Y3GÄH�ý3J%O�h�Ì=GÄH�egN�L�O�h�GÄN�Ë�G	��O�X6Ó¼q4ObL.J%H�Obþ%Ï3ËÄN�GIUcY%f£Õ
L�Y%OªegN�LKO�h�GIN�Ë�G
��N�L�GÄf<U(Ï�hZf@Ñ�O�O�X%H;J%U%X�O�h{L�Y3GÄHgý�J�O�h�Ì@Ó¶��GÄhZH�LZË�Ì3W�L�Y%OªfPh�GÄV�GIU�N�Ë*ÒyhZf<U@L�Ï�NPV<O
f�Ò#F×aKM&ö�GÄH{Ñ�hZO�N�LKO�X L�Y�hZfPJ�V<Y G�L�HjÕ�hZN<Ï�Ï°O�h{Î�Ì¼hZJ%U�U3GÄU%V¾½�ËÄX D J�GIX�O��*ÔDèKÓ¶m.Obþ3L�W�Õ�Y%O�U
NªJ%HZO�hiÑbË�GIÑ�ú3H�L�Y%O�HKJ%Î%e�G�L¢Î%J3LZL�f<U6W6L�Y%O�X�fPJ�Î3ËÄON<hZhZf�Õ,Ôc^ è�f�Ò�L�Y%ON<hZV<J%egO�U3Lif�Ò
L�Y%O
HZO�Ñ�f<U%XcÑbËÄN<J%HZOjGÄUªLKY�OB¿FÀ gLl�g QDÑ�f<U%X�G�LZGÄfPUªGÄH.ObÐ@N�ËÄJ%N�L�O�X6W�N<U%XcL�Y%O�hZO�Î�Ì¤N�hZO�HZJ�Ë�L.Ï�NPV<O�f�Ò
F2aKM6ö;GÄH{hZORLKJ�hZU%O�XÍL�fdLKY�O=J�HZO�hRÓ:a�UÍLKY�GIH�hZO�HKJ3Ë�L�Ï%N<V<O�W�X%O�h�G�Ð%O�X^Ë�GÄU%ú3H�LKfdGÄU3Ð@f<ú@OL�Y%O
HZO�h�Ð3O�h�QÇÒÇJ%U%ÑbLZGÄf<U¦f�Ò4F×aKM��{N<hZO.U%f�Õ2O�eÎ°O�X%X�O�X¦N�L*L�Y%O�ËIN<Î6f<hZN�L�fPh�Ì¦U%N<egOÔ/Á kjÂ è:ôEObËÄX%HRÓ
F8Y%O�UðL�Y%O¦J%HZh�ÑbË�GIÑ�ú�H¢f<U%O¦f�Ò#LKY�O�HZO�Ë�GIU�ú�H�W�L�Y�OgËÄN<Î°f<hZN�L�f<h�Ì(U%N<egO�GIH�HZO�U@L{L�f¤GÄU@Ð3f<úPO
L�Y%OegORLKY�f@X f�Ò�LKY�OHZO�Ñ�fPU�X¾¿FÀ g%l�g Q�ÑbËÄNPJ�HZO�Ó&a�L`L�Y%O�U^hZObL�J%hZU�H.N=X�O�Ï%N<h�L�egO�U�L`Ï�N<VPOªÔÇf�Ò
F2aKM��<èjÑ�f<U�LKN�GÄU3GÄU%VªLKY�O;hZO�ý�J3GÄhZO�XðËÄN<Î°f<hZN�L�f<h�Ì3Ó&a�U L�Y�GIH�Ï%N<V<O�W:U�ObÕ X�O�h�G�Ð3O�X^Ë�GÄU%ú3H{N<hZO
ÒÇJ%h�L�Y%O�h�O�egÎ%O�X%X%O�X(N�LL�Y%OªH�L�N�ü�HRîÄÃFÅhÁnÁLÆ kLohg ô°ObËÄX%H[]:L�Y%O�HZO�Ë�GÄU%ú3HN<hZO¦LKfdGÄU�Ð�f<úPO�L�Y%O
HZO�N<hZÑbYªO�U%V�GÄU%OgÔ¡F×aKM3ø�è�J�U%X%O�h*L�Y%O�HKO�Ã±ÅhÁ±ÁLÆ kjohg Ð@N�ËIJ�O�HRÓ�õ ù

D O�U%O�hZN�Ë�Ë�Ì@W:X�N�L�N�QÇÐ@N�ËÄJ%O�Hgf�Ò.N<U3ÌíO�U@L�h�GÄO�HJ�HZO�XÍGÄU(U%N�Ð3GÄVPN�LZGÄfPU�N�Ë�GIU�LKO�VPhZN�LZGÄf<UíegN£Ì
Î°OY�ObL�O�hZf<V<O�U%O�fPJ�HRÓ&a�U^HZJ%ÑRYdNªÑ�N<HZO�W4Y%ObL�O�hZfPV<O�U�O�f<J%H.Ð@N�ËÄJ%O�H5Ç�H�L�hZJ%ÑbL�J%hZO�H�egJ%H�L`ÎEOX%ObQ
Ñ�f<egÏ°f<HKO�X¦GIU�L�f{N�L�fPe�GÄÑ�Ð@N�ËIJ�O�H�Î@Ì¦Ï%N�L�Y=ORþ�Ï%hZO�HZH�GÄf<U%HRW%N<U%X¦LKY�O�U�L�Y%Oiý�J�O�h�Ì3QDÑ�f<U%X�G�LZGÄfPU
e�J�H�L�Î°OiÕ�h�G�LZL�O�U¦GÄU=N�V<O�U%O�hZN�Ë&ËÄf<V�GÄÑ�N�Ë�Obþ%Ï%hZO�HKH�GÄf<U=J�H�GÄU%VL�Y%O.LKO�hZeY¬ � î H�ÓhÈ

É � ��� �:K�ËÊ8���	%�T	%$&C�),����	ÍÌ �4'3��/�9�K���, *��� �����%�$ÏÎ^���VÐi�$E�

S#Y3GÄHªHZO�ÑbLZGIf<UûX%O�HZÑ�h�GÄÎ°O�H ë�Ý�ß�àPâÄÛ �3âuØRÞKàPÞbåR�S�df�Ò���GÄV�Ó  �W�NPU�XûObþ%Ï3ËÄN�GÄU%HªN<UûN�ËÄVPf<h�G�L�Y%e
Õ#G�L�YÕ�Y3GÄÑbYgNjñ
ò�ó×Ñ�N<Ñ�Y�O�HTN¢e�GÄU3GÄegN�Ë6HZObL�f�Ò�egObL�N<X%N�L�N`ÒÇhZf<e L�Y�O�X%f<egN�GIU�Y�GIO�hZN<hZÑbY<Ì@Ó
S#Y%O�hZO�N�ÒÄL�O�hRW�N�Ñ�f<US"%GÄÑbL�hZO�HZf�ËIJ�L�GÄf<UªN�ËIV<f<h�G�LKY�e f<U=N�ñ
ò.ó8GIH#X%O�HZÑ�h�GÄÎ6O�X6Ó
��2;cf(�,n4ÒÑ ,/<S=�(�=�uvy�q�?&ó ë�Ý�ß�à�â¡Û)�3âÇØRÞ�àPÞZå��S�;Ôyò`\iè�GÄH�N�egORLKN<X%N�L�N�hZO�Ï6f<H�G�L�f<h�Ì¦ÒÇf<h�N
V�G�Ð�O�U^HZObL¢f�Ò#N<hZO�N<HRÓ4ó�ò`\�Ñ�fPU�H�GÄH�L�Hif�Ò#e�J3Ë�LZGIÏ�ËIO{ËÄf�Ñ�N�Ë�X%f<egN�GÄUðY3GÄO�hZN<hZÑbY�GIO�HgÔ#q�ò`\.H�è
N<U%X;N{Ñ�f<egegf<U�X%f<egN�GÄU¦Y3GÄO�hZN<hZÑbY�Ì=Ô Ê ò`\iè�Ó#�
NPÑRY�q4ò`\×GÄH�egN�GÄU�LKN�GÄU%O�X;HZf�ËIORË�Ì�Î3ÌfPU�O
N<hZO�N;ÔÇHZY%f�Õ�UN<H
L�Y%OiéIÝ�åZàPé�ÞbØ�ì°Ý£æRâyáuÝ�Þ^��GIU%��GÄV<J%hZO� �è�Ó<a�U¦Ñ�f<U�L�hZNPH�L�W3N Ê òi\2GÄH
HZY%N<hZO�X¦Î�Ì
N�Ë�Ë�N<hZO�N<H�ÔyHKY%f£Õ�U{N<H:LKY�OiÞ�Ø¬��âuÝ�Û;Þ�Ø�ì%Ý£æRâÇáuÝ�Þ^��GÄU{��GÄV<J%hZO� �è�Óv��GIV<J�hZO��.HZY%f�Õ�H:NPUgObþ%NPegÏ�ËIO
f�Ò�L�Y%OjX�f<egN�GÄUªY3GÄO�hZN<hZÑbY�ÌgÒÇfPh#L�Õ#f{N<hZO�N<HRÓ

óÓq4ò`\ f�ÒTN<UdN<hZO�N�e�J%H�L.X�Obô°U�O�WEN<H*G�L�H�V<hZN<Ï%Y3Q�U%f3X�O�HRWEN�Ë�Ë�L�Y%O¢X%f<egN�GÄU%H*L�Y%N�L.N<hZO
ËÄf@Ñ�N�Ë�Ë�ÌíJ%HKO�XíGÄUðL�Y3GÄH{N<hZO�N�Ó*ÔÇS#Y%O�HZO¦X%f<egN�GIU�H{N<hZO�LKY�f<HZO=J�HZO�XÍN<H�X%N�LKNcL�Ì%Ï%O�HjGÄUðL�Y%O
GÄU@L�O�h�ÒÇN<Ñ�OX%ORô°U3G�LZGIf<U�Hif�Ò�LKY�O{F×aKM3H¢f�Ò
L�Y3GÄH¢N<hZO�N�è�Ó�S#Y%O�HZO�X%ORô°U3G�LZGIf<U�HiegJ%H�LiX%O�HZÑ�h�GÄÎ6O
L�Y%OTÒyf<hZegN�L�H�NPU�XjegO�N<U3GÄU%V<H4f�Ò�L�Y%O�HKOTX%f<egN�GIU�HRÓ�ó Ê ò`\(egJ�H�L4N�ËÄHZf�X�Obô°U�O:L�Y%O
X%f<egN�GÄU%H
Õ�Y3GÄÑRY¦X%O�HKÑ�h�GIÎEO`V�ËÄf<Î%N�Ë�Ë�Ì3QDH�L�N<U%X%N<hZXªX%N�L�N�QÇÒyf<hZegN�L�H*N<U�X=egO�NPU�GÄU%V<HRW�HKfN<H�L�fObþ%ÑRY%N<U%V<O
X�N�L�NN<egf<U%VL�Y%OiN<hZO�N<HRÓ

a�UjN�V�G�Ð3O�U¢X%f<egN�GIU¢Y�GIO�hZNPhZÑRY@Ì<W�X�fPegN�GÄU%H�N<hZO:Ë�GÄU%ú3O�X.L�f�f�LKY�O�h�X%f<egN�GÄU�HRÓ�S#Y%O�HKO:Ë�GÄU%ú3H
hZO�Ï�hZO�HZO�U@L�ÒÇJ%U%ÑRL�GÄf<U%HTL�fiX%fiHZO�egNPU�L�GÄÑ�Ñ�f<U3Ð@O�hZH�GIf<UÎEObLZÕ�O�O�UjL�Y%O�U�f@X�O�HTf�Ò6L�Y%O�Ë�GÄU%ú3HRÓF½
Ì
L�Y%O�HZO*Ë�GIU�ú�H�W�X%f<egN�GIU�H�NPhKO�Î%N<H�GÄÑ�N�Ë�Ë�Ì;f<hZV<N<U3G	��O�XgGIU�LKfiN{Y�GÄO�hZN<hZÑbY3GÄÑ�N�Ë6H�L�hZJ%ÑbL�J%hZOPÓ�a�UL�Y3GÄH
Ô KÄ|4��o���s�§£�@�¢mZo@v�zR|4�.�jmZv�l3z�¥{s�m ¹ �@pws�m�t��`o3z�o@�Ç��v�z��ip�� ! tuv�s��3�Zv��@s�m�¥w�4q���~w�3m���¬�m
�i�3tuv:§£pwq<m
tD�3�Zlj�*q���~w�3mT�Px`�3tDpro@§�Õ%Ö%×�Ø%Ù�Ú`��z�o3tDvDs����Zv�z�sZt:z�oj�3��v�lm'&P�@s�m�t�tDp�z�o3t�¶�|Ä�@s�v�l3mZs��¢z�s�m��£v�l3m
~wp�tDv
tDvDs����ZvD��s�m�t:��mZvu¬�m�mZo�.�3�£t�t�m�¥{q���~r�3m���o�¥��.s�m���mZpwq<mZsb« t:¥@��v��.v�x��3m��i�3tuv:�%m��j��v��Zl3m�¥�¨

�



Lab

Faculty

Dept

NameDomain

FulllName

LastName

FirstName

JLab
DeptDomain

LabDomain

Interface 
definitions
wrapping
a WIS

BldRm

Office

Building

Region XXX

AmDate

Components packed 
for the first WIS

Components packed 
for the second WIS

download

Area1Area2

Common Domain
Hierarchy for
the region 
shared by  

Area1 and Area2

Local Domain
Hierarchy

Local Domain
Hierarchy

mapping from
attributes or
arguments to 
local domains

a hierarchy link whose
conversion functions are 
defined on both domains.
(one-to-one relationship)

JBuilding

1 1

n 1

A symbol that shows 
the side of domain 
rule defining the 
conversion function. 

Matcher

a point-to-point link 
whose conversion functions
are defined on one side. 
(many to one relationship)

Domain

�VW�°�(Û%�&µ
z��¢��pwol@p�m�sZ��s���lPx{��o3¥¥@zb¬�o@~�z£�£¥Ppro�§`�¢m���l3��o@p�tD�
H�L�hZJ�ÑbL�J%hZO�W&NLZÌ�Ï�O{f�Ò
Y3GÄO�hZN<hZÑ�Y3GÄÑ�N�Ë4hZObËÄN�L�GÄf<U%HZY�GIÏcGIH`N¦fPU�ObQÇL�f�QDf<U%O{hZORËIN�LZGÄfPU�HZY3GÄÏÍÔÇX%N�L�N�Q
ÒÇfPhZegN�L.Ñ�fPU�Ð@O�hZH�GÄf<U°è�W�f<h.N<U=GÄH�QDN�hZORËIN�LZGIf<U�HZY3GÄÏ6W&f<h�N¦Ï%N<h�LZQDf�ÒThZORËIN�LZGÄfPU�HZY3GÄÏ6ÓES#Y�O�hZObÒÇfPhZOPW
ÒÇfPh�NPU�Ì=V�G�Ð%O�UªX%f<egN�GÄUwÞiW�G�LKH`Ï%N<hZO�U�L.X%f<egN�GIUcGIH�Ø�Ü�ä%àPé�áuÝ�W°GÄHjß�Ý�ÞRØ}�@ØRÛ6ØRÞbàPé�á	��àPÛ�W&f<h
åbÝ�ÛEáÇàPâ¡Û�æs �à�æ`à#ì�àPÞ�á4Ý�Ü�âyáN¡�ÞiÓ@S#Y%O��3âuØRÞKàPÞKåR�S�jérâ¡Û#B�æ#ÔÇX%O�Ï3GÄÑbL�O�XÎ�Ì{Î°f�ËÄX{Ë�GÄU%ú3H�GÄU{��GÄV<J%hZO
�<è�hZO�Ï�hZO�HZO�U3L*HKJ%Ñ�Y¦Y�GIO�hZNPhZÑRY3GÄÑ�N�Ë4hZObËÄN�LZGIf<U%HKY3GÄÏ%HRÓ

a�U N<X%X3G�LZGÄfPUÍL�f¼L�Y�O�HZO¤Y�GIO�hZNPhKÑbY3GÄÑ�N�Ë*Ë�GIU�ú�H�W
NðV�G�Ð�O�U(X%f<egN�GÄU�Þ�egN£Ì(Y%N�Ð@Oªf�LKY�O�h
hZObËÄN�LZGIf<U�HZY3GÄÏ%HªÕ#G�LKY1f�L�Y%O�hcX%f<egN�GIU�H ô�_� Ônæ¼ÿ ö�ê(´�´µ´�ê
b4èKÓ�FBO¼X�O�HZÑ�h�GIÎ°O^L�Y%O�HKO ÔÇU�fPU�Q
Y�GIO�hKNPhZÑRY3GÄÑ�N�Ëyè&hZObËÄN�L�GÄf<U%HZY�GIÏ�H�Î�Ì.ì°Ý�â¡ÛEáÇêDáuÝ<ê�ì�Ý�â¡ÛEáEéwâÄÛ#B£æ4Î6ObL�Õ#O�O�U�Þ(N<U%X�ô�_� Ó%ÔyS#Y�O�HZO
Ë�GÄU%ú3H
N<hZO�X%O�Ï3GÄÑbL�O�XðÎ3Ìdô°U%OË�GIU�ú�HiGÄUr��GÄVPJ�hZO��<è�Ó�ó.H¢N¤hZO�HZJ3Ë�L�W�NdX%f<egN�GÄULÞ Ñ�N<UðY%N�Ð@Of<U%O
Y�GIO�hKNPhZÑRY@ÌdË�GÄU%údLKfcG�L�H¢Ï%N<hZO�U�LjU�f@X�O�W:N<U%XðÑ�N<UÍY%N£Ð3OHZORÐ�O�hZN�Ë�Ï°f�GIU�L�QuLKf�QDÏ�f�GIU�L`Ë�GÄU%ú�HiL�f
ôÝ_� Ó�Ô¡a�UÍGIegÏ�ËIO�egO�U3L�N�L�GÄf<U6W:O�NPÑRYíË�GÄU%ú GÄHX%O�HZÑ�h�GÄÎ°O�XïÎ@Ì2åRÝ�Û��PØRÞKæRâÇÝ�Û¤Ü�ä�Û6å�á¡âuÝ�Û�æRÓ
S#Y�ObÌ
Ñ�f<U�Ð3O�h�L*X�N�L�N�QDHZO�egN<U3LZGIÑ�H�ÎEORL�Õ�O�O�U;L�Y%O.LZÕ�fN<HKHZf@ÑRGIN�L�O�XcX%f<egN�GIU�H�è�Ó

Ê fPU�Ñ�O�hZU�GIU�V`L�Y%O�h�GÄV<Y@LTL�f{V<O�U�O�hZN�L�O*Ë�GÄU%ú3HRW3O�N<ÑbY®q4ò`\ûÑ�N<UÒyhZO�ObË�ÌgË�GÄU%úNjX�f<egN�GÄUGÄU
G�L�L�f{N<U�ÌgX%f<egN�GÄU�GIU Ê ò`\1f<h�L�Y%N�L�GÄU¦N<U%f�L�Y%O�h1q4ò`\�]�GÄUL�Y3GÄH�Ñ�N<HZO�W3G�L�GIH�O�U%f<J%V<Y�L�Y%N�L
L�Y%O�X�O�HZÑ�h�GÄÏ3LZGÄf<Uíf�Ò�L�Y3GÄHiË�GIU�ú¼GIHiÕ�h�G�LZLKO�Uíf<U3Ë�Ì¼GÄU^L�Y%O¦fPh�GIV�GÄU%N�LZGIU�V¤X%f<egN�GÄU6Ó*ÔÇHZO�OL�Y%O
HZý3J%N<hZOH�Ì�egÎ�f�ËÄHiGÄUw��GIV�ÓÑ�<è�Ó�a�U^LKY�GIH`Õ�N�Ì@W&N¤X�fPegN�GÄU^Y3GÄO�hZN<hZÑ�Y<Ì^NPHiNªÕ�Y%f�ËÄO�e�J%H�L¢Î°O
egN�GÄU@L�N�GIU�O�XÎ�Ì{X3GÄH�L�h�GIÎ�J3L�O�X�N<U%X�Ï�N<h�L�GÄN�Ë�Ë�Ì3QDN<J3L�f<U%f<egf<J%H
N<hZO�N<H
J�U%X%O�h
N¢hZO�H�LKh�GÄÑbLZGÄfPU;f�Ò
HZY�N<h�GIU�V Ê ò`\jÓEa�UªLKY�OjÒyf�Ë�ËÄf£Õ#GIU�V3W�Î�Ì;L�Y%OjL�O�hZeð��ë�Ý�ß�à�â¡Û Þbä3éIØ�æ�f�Ò�N�X%f<egN�GIUtô÷��WEÕ#O
hZObÒÇO�h
L�fjL�Y%O.Ë�GÄU%ú3H
Õ�Y3GÄÑ�Y�N<hZO.X3GÄhZO�ÑRL�Ë�Ì=X%O�HZÑ�h�GÄÎ°O�X¦GÄU%ô)]�L�Y%J%H�W<L�Y%O.X�fPegN�GÄUªhZJ3ËÄO�H�f�Òdô
N<hZO.LKY�OjHKO�egN<U@LZGÄÑbQDÑ�f<U�Ð@O�hZH�GÄf<U�ÒyJ�U%ÑbLZGÄfPU�H*Õ�Y�GIÑRY�ô¸X3GÄhZO�ÑRL�Ë�Ì=ú�U�f�Õ�HRÓ
� (#1:uvy-<+=�(>46xrk;uv=�,3e-1BÞ%<#4-<+=�(S1�,/2;4�?@ó�H�H�LKN�L�O�X¢O�N<h�Ë�GIO�hRW�N�e�GÄU3GÄegN�Ë3HZObL�f�Ò�egObL�N<X%N�L�N
e�J�H�L�Î°O.Ñ�N<Ñ�Y%O�X{GÄU3L�fiN{egf<Î3G�ËIO.J�HZO�hRîÁH�ñ
ò�ó¢Ó�S#Y%O�HZO�egObL�N<X%N�L�N{f�Ò�NiF×aKM�N<hZO�\&Ô¡Gyè:a�ò`H
f�ÒTL�Y�OjF×aKMEW:Ô¡G�G¡è*X�fPegN�GÄU3QDhZJ�ËIO�H.f�ÒTL�Y%O�X%f<egN�GIU�H.J%HKO�X¤GÄU¤L�Y%O�HZOja�ò`H�W:Ô¡ËÄObLiJ%H.hZORÒyO�h�L�f
L�Y%O�HZO.X%f<egN�GIU�H�NPH1ßíîÁH�è�W�N<U%X Ô¡G�G�Gyè:L�Y%OiX%f<egN�GIU�QDhZJ3ËÄO�H�f�Ò�L�Y%OiN<U%Ñ�O�H�LKf<h�X%f<egN�GÄU%H�f�Ò~ßíÓ
ÔÇó.U�àPÛ6åRØKæ�áuÝ�Þ
ë@Ý�ß�àPâÄÛ`f�Ò%N�X%f<egN�GIU�ô1GIH�N�X�fPegN�GÄU¢hZO�N<Ñ�Y%O�XiÎ@Ì`hZO�Ñ�J%hZH�G�Ð3ObË�Ì3QDN<HZÑ�O�U�X3GÄU%V
ÒÇhZfPe�ô�N�ËÄf<U%VL�Y%OiY3GÄO�hZN<hZÑbY�ÌgË�GIU�ú�HbèKÓ

��GIV<J%hZOU��HZY%f£Õ�H�L�Y�GIH`X%f£Õ�U3ËÄf<NPX�GIU�V�Ï%hZf�Ñ�O�HZH�Õ�Y%O�U¼N¦J%HZO�h.hZO�ý�J�O�H�L�H�L�fªÑ�N<ÑbY�O`L�Y%O
egObL�N<X%N�L�N¢f�Ò�NiF×aKMEÓ�S#Y%O�hZO�W<L�Y%O�X%f<egN�GIU¦hZJ3ËÄO�H�NPU�X�a�ò`H�ÔÇHZJ%hZhZf<J%U�X%O�X¦Î�Ì�L�Y%O�X�f�L�L�O�X
Ë�GÄU%O`GÄU���GIV�ÓÑ�<è*f�ÒTNF2aKM=N<hZOjÏ�N<Ñbú@O�XªN<H�N�Ï�NPÑRú�N<V<O�W�N<U%XªLKY�O�UªG�L�GÄH#X%f�Õ�U3ËÄf<NPX�O�XªNPU�X
hZO�V�GÄH�L�O�hZO�X;GÄU3L�f¢LKY�O`ñ
ò`ó¢Ó

ó#Ò¡L�O�h*L�Y3GÄH.Ñ�N<Ñ�Y�GIU�V�W�N;e�fPÎ�G�ËÄO{J�HZO�h�Ñ�N�Ë�ËÄH.N¦egN�L�ÑbY%O�h�f<UdY3GÄH�ñ�ò`óçHZf¦NPH�L�f�Î%J3G�ËÄX
N�ý�J�O�h�Ì@Ó�S#Y�O.egN�L�Ñ�Y%O�hTL�Y%O�UªJ%HKO�H
L�Y%O.X%f�Õ�U3ËÄf<N<X%O�X�X�f<egN�GÄU3Q�hZJ3ËÄO�H#NPU�X�GIU�LKO�h�ÒyN<Ñ�O�X�ObÒÄQ
GÄU3G�LZGIf<U%H�W6N<U�X^Î%J3G�ËÄX%H.N¦HKJ%Î3QDÏ�N<h�Ljf�ÒTL�Y%OgX%f<egN�GIU¼Y3GÄO�hZN<hZÑ�Y<ÌªGÄU¤G�L�Ó6S#Y�O�hZO�N�Ò¡LKO�hRW6Õ�Y%O�U

à



L�Y%OiJ%HKO�h
LKh�GÄO�H�L�fÎ%J�G�ËÄXªNý�J�O�h�Ì=f<U¦LKY�O`ñ
ò�ó¢W�Y�Oie�J%H�L#Ï%N<HZH#N�L�L�h�GÄÎ%J�LKO�H*f�Ò:f<U%O.F×aKM
L�f¦LKY�O�egObL�Y%f3X�QDN<hZV<J%egO�U�LKHjf�Ò#N<U�f�L�Y%O�h.F×aKM°Ó�ó#L.L�Y3GÄHiL�GÄegO�W4LKY�OegN�LKÑ�Y%O�hie�J�H�L¢hZObQ
HZf�Ë�Ð3O`HKO�egN<U3LZGÄÑ`Ñ�fPU#"%GÄÑbL.Î6ObL�Õ#O�O�U¦LKY�OjX%N�L�N�f�Ò:LKY�O�HZOjF2aKM3HRÓ>�Ef<h*ORþ�N<egÏ3ËÄO�W&N<HZHZJ�egOjN
hZO�ý3J%O�H�LTLKf¢hZO�HKf�Ë�Ð3O*HKO�egN<U3LZGIÑ�Ñ�f<US"�GIÑRL�ÒÇhZfPe X�N�L�Nif�Ò�N¢X%f<egN�GIU��2L�f.LKY�N�L�f�Ò�NiX%f<egN�GÄU
á�Ó@S#Y%O�U&W�N<Ñ�Ñ�f<hZX�GIU�V`L�fiLKY�O�hZO�ý3J%O�H�L�WPL�Y%O�egN�L�Ñ�Y%O�hTObþ�Ï�ËIf<hZO�HTN�Ë�Ë°L�Y%O�Ñ�f<U�Ð�O�hZH�GÄfPUgÏ%N�L�Y%H
Î°ORL�Õ*O�O�U�L�Y%OiL�Õ�fX�fPegN�GÄU%H�GÄU;L�Y�O`Ñ�N<Ñ�Y%O�X¦HZJ�Î%Ï%N<h�L�f�Ò�L�Y%OiX%f<egN�GÄU¤Y3GÄO�hZN<hZÑRYPÌ�Ó�S#Y%O�U6W
L�Y%OiegN�L�ÑbY%O�h�ÑRY%f�f<HZO�H�L�Y%OiHZY%f<h�L�O�H�L�Ï�N�LKY¦ÒÇhZfPe � L�fDá L�fÎ6OiN{HZO�egN<U3LZGIÑ.Ñ�fPU�Ð3O�hZH�GÄf<U
ÒÇJ%U%ÑRL�GÄf<U�ÒyhZf<e �çLKfRá{Ó°ó�H#NhZO�HKJ3Ë�L�W�NHZO�ý�J�O�U%Ñ�Oif�Ò�Ñ�f<U3Ð@O�hZH�GÄfPU�ÒÇJ%U�ÑbLZGIf<U%H#N�ËÄfPU�VjL�Y3GÄH
Ï�N�L�Y¦GÄH�J%HKO�X¦LKfghZO�HZf�Ë�Ð�O�L�Y%O¢Ñ�f<US"�GIÑbL�Ó
���d(>cwe97/<�?5��GÄV�ÓÒ�gHZY%f�Õ�H�N�Ñ�N<HZOiÕ�Y%O�hZO¢ó�hZO�N�öjY%N<H�L�Y�O�ö�H�L�F×aKMªN<U%Xªó.hZO�N+�Y%N<H*L�Y%O
��U%XgF×aKM°Ó�ó.HKHZJ%egO*L�Y%N�L�L�Y�O¢öRH�L�F2aKM�J%HZO�HTLKY�hZO�O.X%f<egN�GÄU%H�Ô·âpã+ç�ô�ý:ú)ãOæ/b�W�ObL�Ñ£èTGIUgG�L�H
hZO�HKJ3Ë�L
Ï%N<V<O�HRÓ@ó�HKHZJ%egO�N�ËÄHZf.L�Y%N�LTL�Y%O}��U%X{F2aKM{J%HKO�HTN¢X%f<egN�GÄU�ã~âpãSç�N<HTN<UN<hZV<J%e�O�U3L
f�ÒTG�L�HiÏ%N<V<ObQDV<O�U%O�hZN�LZGIU�V=egORLKY�f@X&Ó�S#Y%O�U6W4N;J�HZO�hiegJ%H�L.Ñ�N<Ñ�Y%O¢LKY�O{egObL�N<X%N�L�N=f�Ò
L�Y�O�HZO
F2aKM3H�Ô¡GuÓ OPÓ�WEL�Y%O{Ï�NPÑ�ú�N<V<O�H�HKJ%hZhZf<J%U%X�O�XdÎ�Ì=LKY�O{X%f�LZL�O�XdË�GIU�O�H�GÄU¤L�Y3GÄH�ôEV<J%hZO£è�GIU�L�fLKY�O
ñ
ò�ó¢Ó�ó.HZHZJ�egOjU�f£ÕûL�Y%N�L�L�Y%OjJ�HZO�h#LKh�GÄO�H#LKf�Î�J3G�ËÄX¤N�U%N£Ð3GÄVPN�LZGÄf<U%N�Ë&GIU�L�O�V<hZN�L�GÄf<Uªý�J�O�h�Ì
Õ�Y3GÄÑRYiÑ�N�Ë�ËÄH�LKY�O�HKO�h�Ð�O�h�QDegObL�Y%f<X¢f�Ò%L�Y%Op��U%XiF×aKMiÒyhZf<e8LKY�O�X�N�LKN�QÇôEObËÄX%H�f�Ò�âpãSçRô�ý:ú ãvæcb
GÄU=L�Y�O�ö�H�L.F×aKMEî H�hZO�HZJ�Ë�LiÏ%N<V<O�H�Ó°S#Y�O�U6W�L�Y%O�egN�L�ÑRY%O�h#egJ%H�L�hZO�HZf�Ë�Ð�OiÑ�f<US"�GIÑRL.Î6ObL�Õ#O�O�U
âpãSçRô�ý:ú ãvæcb×NPU�Xäã~âpã+ç�Ó:S#Y%O�U6W:N<H¢ÒyN<hjN<H¢L�Y%O¦egN�LKÑ�Y%O�hiú3U%f�Õ�HRW�L�Y%O�HKY%f<h�LKO�H�LÏ�N�L�Y
ÒÇhZfPe8âpãSç�ô�ý:ú ãvæcbíL�f¾ã~âpãSç`GÄHRâpã+ç�ô%ý�ú ãvæcbÍ]åâpãSçR]æã~âpãSç�Ó4S#Y%J�HRWELKY�O�egN�L�ÑRY%O�h
N<J3L�f<egN�L�GÄÑ�N�Ë�Ë�ÌBGÄU%HZO�h�LKHªÑ�fPU�Ð3O�hZH�GÄf<U(ÒÇJ%U%ÑbLZGÄf<U%HªN<HZHZf�ÑbGÄN�LKO�X×Õ#G�L�Y L�Y3GÄHªÏ%N�L�Y GÄU@L�f L�Y�O
ý3J%O�h�Ì�Ó4õ ù

ç Î^����$&/Z"�>�K�#��Ì ��� �T	�è*'
S#Y3GÄH�Ï%N<Ï6O�h�Y%N<H�Ï%hZf<Ï6f<HZO�X¦N{U%ORÕ1H�L�Ì3ËIO�f�Ò�GÄU@L�O�V<hZN�LZGIf<U�L�O�hZegO�XcÛEà��£â
�<à@á¡âÇÝ�ÛEàPé&âÄÛEáuØ���ÞZà@ê
á¡âuÝ�Û.f�Ò�FBO�Î.a�U�Òyf<hZegN�L�GÄf<U�M3f<J%hZÑ�O�H
Ô¡F2aKM3H�è�W�N<U%X¢Y%N<H�X%O�HZÑ�h�GÄÎ6O�X¢N�H�Ì%H�L�O�e NPhZÑRY3G�L�O�ÑbL�J%hZO
ÒÇfPh�egf<Î3G�ËIO�J%HKO�hZH4L�f�X�Obô°U�O�L�Y3GÄH�GIU�LKO�VPhZN�LZGÄfPUif<U¢LKY�ObGÄh�ñ
ò�ó.HRÓ�FÍO
Y%N£Ð3OTX%O�HZÑ�h�GÄÎ6O�X¢Î6f�LKY
N¦Ñ�f<egegf<U^X%N�L�N¦egf3X�ObË�Õ�hKNPÏ�Ï3GÄU%V¦F×aKM3H`NPU�X^N¦ý�J�O�h�ÌcËÄN<U%V<J%N<V<OX%ORô°U3GÄU%V�L�Y%OU�N£Ð�Q
GÄV<N�LZGÄf<U%N�Ë�GÄU3L�O�V<hZN�LZGIf<U6Ó4ó�ý3J%O�h�ÌíX�Obô°U�GIU�V=L�Y%O�GÄU@L�O�V<hZN�LZGIf<U^GÄHiËIN�L�O�h{egN�L�O�h�GÄN�Ë�G	��O�XðÎ@Ì
H�Ì%H�L�O�e�Q�H�GÄX%O*HKO�h�Ð3O�hZHRÓ@ó�ËIHKf3WPÕ#O�Y%N�Ð@O*X%O�HZÑ�h�GÄÎ°O�XgN�ë�Ý�ß�àPâÄÛU�3âÇØRÞbàPÞKå��S��HKf`N<H�L�f¢HZJ%Ï�Ï°f<h�L
HZO�egN<U@LZGÄÑbQDÑ�f<US"�GÄÑbLjhZO�HZf�ËIJ�L�GÄf<UðÎ6ObL�Õ#O�O�UdF×aKM�HRÓ�FÍOY�N£Ð3OObþ%Ï3ËÄN�GÄU%O�XðY%f£Õ LKfcÑ�N<Ñ�Y�ON
Ï�NPh�LTf�Ò�L�Y%O�X�fPe�N�GÄUY�GIO�hZNPhZÑRY<ÌiL�f.J�HZO�hZHRîPñ
ò`ó.H�NPU�X{Y�f£ÕÍL�f.hZO�HZf�Ë�Ð�O
HZO�egN<U3LZGIÑ
Ñ�f<US"�GIÑRL
Õ�Y%O�UªN�ý�J%O�h�Ì;GIH#Î%J�G�Ë�L.HZf�ËÄObË�Ì=f<U¤Nñ
ò`ó¢Ó

Ê J%hZhZO�U�LZË�Ì�WTNðÏ�hZf�L�f�L�Ì�ÏEO¤H�Ì%H�L�O�e-Ñ�N<UïX%O�N�Ë�Õ#G�L�Y U�N�LZG�Ð3O;F×aKM�H�GIU�ÑbËÄJ%X3GÄU�V¼F(O�Î3Q
X�f@Ñ�J�egO�U3L�HZO�h�Ð3O�hZH�W ÊED a�QDÎ%N<HZO�XcX%N�L�N<Î%N<HZO¢HZO�h�Ð%O�hZHRW�N<U�XðÔn~@N£ÐPN�QDÎ�NPHKO�X°è*ÑRË�GÄÑbú�NPÎ�ËIOiegN<Ï
HZO�h�Ð3O�hZHRÓ�FÍO
N<hZO�Ñ�J%hZhZO�U�L�Ë�Ì`ORþ�N<e�GÄU3GÄU%V.X%f<egN�GÄU{Y�GIO�hZNPhZÑ�YPÌjegN�GÄU@L�O�U�N<U%Ñ�OPW�Obü&O�ÑRL�G�Ð%O�U%O�HKH
f�Ò�L�Y%OjH�Ì�H�LKO�e Òyf<h#egf<Î3G�ËIO¢J%HZO�hZHRW�N<U%XªLKY�O�GÄU�ÑbËIJ�H�GÄf<U¤f�Òd�`]`qTÓ

Ìï������	%���#$&��'
�£¨�©3¨���l3�b¬���v�l3m�¨@mZv���~y¨�k�l3m#k�©AK/é�éUKD©{�@s�z(ê�m��Zv�ëSK¡o@v�mZ§£s���v�p�z�ozR|�l3mZv�mZs�z�§�mZo�m�z��3t�pro<|yz�s��¢���
vDp�z�odt�z��@s���m�tK¨;Kyoeì�ÈZÃ^T�íXîLï�Â�cÃ Hñð�ÈD½�»OP�½�TKÂÄ¿¡Ã�»AP{Ã¨HsòZ»�H�Ã�È'ói½�Â¡¿ÄÃ�»ôì�ÈZÃ^TZÆ�P�PK¿�»�À���Ã[T�¿¡ÆZÂ���Ã¨Hõ<½�J@½�»`ð�Æ¬T��±í#N*ÆnJ�íwö<�����<�@�°¨N÷�ø3�b�<��k4z���x�z<�3�����3��o°���5ùQù(ú�¨

��¨�µ�¨�º�~�z�sZm�t��Z�°��²�¨#M�mZqPxP����o3¥�²�¨wégmZo3¥@mZ~w·Rz�o°¨�µ
��v����3�£t�m*v�m��Zl@o@p ¹ �3m�t4|¡z�s�vDl�m*¬�z�s�~�¥<�Ä¬�p�¥@m¬TmZ�¨ë�©��@s�q@mZx�¨��LòQû~�`ü¥ö�N�Æ�T�Ã£È¸����ý ! �Q÷Q��ëÁ�(ù�øF÷5ú���©PmZ��v�mZ�.�%mZs��5ùQù£�<¨ý<¨�´&¨*é=¨�´E¨°²�v�·RmZo@py� � ¨¥égm����K�@¨6k6z{¬�m��bq�m.v�l3mi¬�mZ�°¨0Kyoeì�È�Ã^TKÆ�Æ{��¿�»�À¦Ã¨H¢Â���ÆRþ%ÿ�Â�����¨ö<�
� Ã£»RHbÆKÈ�ÆZ»#TKÆZ�P�3��§�m�t�������ø@�������3²:v�l3mZo3tK� � s�m�m���m����5ùjùL÷�¨ú�¨� ï¨�©P�£mZ�Çk6�@o@§3��k�¨�Y�l@�¢z�s�py����o3¥�é¦¨�®�z£tDl@py¨�	���q�pw§���v�p�z�o3��~�pwoPv�mZ§£s���v�p�z�ogzR|����@v�z�o3z��¢z���t
¬TmZ�{pwo<|¡z�s��¢��v�p�z�o�t�z��@s���m�t���x.�¢z��@pw~�m��3t�mZs�tK¨±ì:ÈZÃ�T(í±ò�
�

OìT½�T�¿ �¶TpN�¿ó � Ã�»RH�í6Ã�» � Ã�ó��ó}QP»�¿	TZ½�Â¡¿ÄÃ�»OP�� � Ã�óÉJSQ<ÂÇÆKÈ¬P`½�»w�B�@¿rÀ£»�½�Åwì�ÈZÃ^TZÆ�P�PK¿�»�À£�P�@�°¨Á�Q÷���ø@�Q÷£����²
�@§£�3tuv��5ùQùQù<¨

ö[�


