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� n:k³n»x@��kRmo���Ò±�uwvi~ Ñ	¢��³kRuwv"¢�monpuPv|±HuPv�xpmo�Rxpm�È������yqp~�±HxpkR�	��mo�"±��Rn��,±H¢(��}�mXq�±H�³ngÊ�xpxPqtkRË�{�xpmgÁo{d~ ��}�mo��¾�RkRmXqtmo�D£ � ns¢	kRË�x�¸�mokR��m:��monpxpmo�"Å:mo¢�mo�³�D��z�kRm��	�yq´Áo{�¢	mov�mo��kRnpxX£ � nsnpkR��}��	mXqtnpuwv�kRmo}�mo��mo�"�gk³����mo�"��}�mXq�gmo{|qtkRnpxpk¶¸�mo�]ËÀmX¸X±�����x�ÿ H �D? � £
� ¬ "���"C�T" ªy¬
� �yx»k³xwÄ�xpmo�2npkR��}$�	mXqtmokR���N±�uwvyx1¢	monw±�¢	x � qtnpmox»Áo{���¢	nPqtmo¢	mo�R�D£ � n1¢	kRË�x�Áoz:moksÊeq´xpmo�2�	�	� � ��xpkRxPÄ�xpmo�DÃkR��xpmXqt��m1{���}]mo �xpmXqt��m	£sjlkRm1mo yx»mXqt��mo�"��mXqtz:mok³n»mo�d±�{��s±���}�mXqtm�jl�y¸�{|~ mo��xpm	��}�kRm�kR�yx»mXqt��mo�"n»xpmov�mo���²|q��Æmo yx»npxp²�uo¸�m	£
rJmokRnp¹�kRmo�_Áo{|q�jlmw¡|��kRxpkR�	�DÃ
&dY�b7x7_.�h_7`y6C9IU21*3,9��,[.671=5�675*U}176C9.1�6C9IU2143G9.1�b,9IU26*UI�,U(<IA
&dY�b7x7_.�h_7`y14)7U21*3,9��,`I�,_=b7���GuIU7U,s���rIr,�(�7��?�V=F7FI3|1I575Z?�D78*+.r(1E)=U21E3G9|�(1*9IUv64U(t%?�)G+�-4<2A
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rJmokRnp¹�kRmo�,Áo{|~ � kR��nP±�xpÁ	Ã
&,U|64U2-71EAG_.64Uv17-Z� �26C9IU|143,9%��&7r=U26EU|-I1EA
&,U|64U2-71EAG_.64Uv17-Z� �214)7U|143,9%��&7r=U26EU|-I1EA
jlkRm � ��xpkRxPÄ�x»mo�"z:mXqt}�mo�ÂË|mok¶~ � kR���Rmonpmo�imXqtn»moxpÁoxX£
ÕÆ²|q·}�k³mÂ�	�	�V�e¯Ó��q´monpmXqt��k³mXq´xpmo�©Ì?mokRuwv�mo�©npkR��}«mo�yx»np¹|qtmouwv�mo��}�m � ��xpkRxPÄ�xpmo�2�	��qt}�mw¡|��kRmXqtxX�DÁo{|~rJmokRnp¹�kRmo��W �2-4Ud��c ��²|qXW &*c £
j1±�nlÐ��	��Áomo¹�xl}�mXq � �yxpkRxPÄHxpmo�]kRnpx�n»mov|q�~�ÄHuPv�xpkR¢�{���}imXq´�W±H{�Ë�x�}�kRm�¯]��}�{��¶±	qtkRnpkRmXqt{���¢Â�	�	�i�1¯i�jl�y¸�{|~ mo��xpmo�D£,ÈÒuPv]��mXqtz:mok³n»m�±�{��,z:mokRxpmXqtm��?kRxpmXqp±Hxp{|q�ÿ<; � ��}�k³m·}�kRmon�k¶~<jlmoxP±Hk³�?ËÀmonpuPv|q´mok³Ë�x�£
� BÀ¨©¨«ªy¬ " §T0Xª
ÈÒ�]�e¯Ó�©¸�Ñ�����mo�dÐg�y~�~ mo��xP±	q´m�±���¢	mo¢	moËÀmo�]z:mXqt}�mo�D£,jlkRmonpm1z:mXqt}�mo�]ËÀmokW~ � kR���Rmonpmo�ikR¢	���yq´k³mXq´xX£
rJmokRnp¹�kRmo��Ã
&ZY�l7l��;8*+=+.1C9IU2V,3�l7l4A
# 0�B 2 ª ¦o¦ � ¬,®��P¬s¦ " 0X¥ 2O"�� B|¬s¦
� k³��ml�1¯i�$j1±�x»mok|¸X±����]°�qt��¢yqp±	~�~¿±X��z:mokRnp{���¢	mo�dé æ|ãpîXïwÛoÝpÝpÞ�Ü	è Þ�Ü�ÝPÚ�ãPå�ïXÚ�Þ�î�Ü�ÝXêJmo�yx»v|±��Rxpmo�D£sjlk³mon»m¢	moËÀmo��}�mX~ � kR���Rmonpmo¹|qt�	¢yq»±	~�~�¢�moz�kRnpnpm]��kR��z@mokRnpm	£«jlkRmÂæ|ãpîXïwÛoÝpÝpÞ�Ü	è$Þ�Ü�ÝPÚ�ãwå ï�Ú�ÞÍîHÜ�Ýdn»k³��}���kRuwvyxz:mokRxpmXqJnpxP±���}|±�qt}�kRnpkRmXqtx:{���}inpkR��}]¹|qt�	¢�qp±	~�~ n»¹|moÁok�¡|npuwvD£
rJmokRnp¹�kRmo��Ã
&('*UIV,37H21*Uy6C9.54U73G�.DEU|6G8*9n57'7A
� v u w u
jlkRmO�_í ú ñ ú r�mXq´mok³uwv�m�z:mXqt}�mo�]��kRuwvyxlz:mokRxpmXq:¢	mo¹|±	q´npxX��npkRm�z:mXqt}�mo�i±��Rnl���yqp~�±H�³mXqg�Dmo �x�Ë|mov|±H��¾}�mo�RxX£�j1±	~ºk³xgk³n»x�mon1~ Ñ	¢	�RkRuwvD��}�kRm��smXq»±	qtË|mokRxp{���¢¿�	�	�i�_±�¢	n���}�mXq�Ä�v����RkRuPv�mX~��Æmo �x�±�{�npÁo{|¸��¶±	~·¾~ mXq´�D£
rJmokRnp¹�kRmo��Ã
&,U|64U2-71EA=&%Y,��^*[2~7_(~IAZ��&7),+n-EA�675*U�H,�IU%?o�7�I&(r,U.6*U.-717A
��BÀ¬}� ��"�� BÀ¬,§T p ª 2O"�� B|¬s¦
ÈÒ���e¯Ó�ökRnpx monº~ºÑ	¢	�RkRuPv�rJmXqtmokRuPv�m]Áo{«}�mw¡|��kRmXqtmo�D��}�kRm]ËÀmo}�k³��¢�x�Ë|mX±�uwv�xpmox�z:mXqt}�mo�D£$rJmXqtmokRuwv�m~ kRxl}�mX~ìµ�uwv��R²�npnpmo�Rz:�yqtx �* ,xI],¡7b z:mXqt}�mo�i±�{�n»¢	mo�¶±�npnpmo�Ó{���}�rJmXqtmokRuPv�m ~ kRx�}�mX~ µ�uwv��³²�n»npmo�Rz@��qtx
�Cx(^7¢*j7[Ib z:mXqt}�mo�2Ë|mX±�uwv�xpmoxX£�jlkRmonpm"µ�uwv��R²�npnpmo�Rz:ÑyqtxpmXql¸�Ñ	����mo�$±�{�uwv$kR� � ��xpkRxPÄ�x»mo��¢�monp¹|mokRuwv�mXqtxz:mXqt}�mo�D£
rJmokRnp¹�kRmo��Ã
&ZYG�f�4 ,xI]G¡IbZ�C�CH=9;8=326I1*3.1�F26=175�Y��7�(A
&ZYG�f�CxI^7¢EjI[IbR��xv1Cu(+.1�F267175�u.6C9�£,��Y��7�(A
&ZYob7x7_.�C_=`}¤¥8E¦§ef�CxI^=¢*j7[IbRe¨A
&ZYG��¤I8*¦%�=�¨x21*u7+n1�F267175©u.6C9I£,��Y��I�(A
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ÈÒ��}�mXq:í1îXïÏåyð�ÛÏÜ|Ú@ñ�òwæ Ûlí1ÛPï�à³âHã´â�Ú�ÞÍî�Ü�éÒj1��j1êDzgkWq´}(}�kRm1µ�xPqt{|¸�xp{|q_mokR��mXqs�1¯i�2j1±�xpmok���monpxp¢	mo�Rmo¢	xX£jlkRm�j1��j Ë|mon»uPv|qtmokRË�x�mokR��m ½1qp±	~�~�±Hxpk¶¸|£
¬l±�uwv��Í���³¢�mo��}$z:mXqt}�mo�$}�kRmdrJmonpxw±���}�xpmokR�Rm"mokR��mXq j1��jøË|monpuwv|qtkRmoË|mo�D£2jlkRmonpm)=gË|mXqtn»k³uwv�x�np�	�R�:mokR�kR��xp{�kRxpkR�	mon��smXqtn»xPÄ���}���kRn�mXqp~ Ñ�¢	�Rk³uwv�mo�D£
# 0�BD �B|®
jlkRm�j1��jóËÀmo¢	kR���yxX��z�kRm�}�kRm1�1¯i�$j1±�x»mokÍ��~ kRx:mokR��mX~C°�qt�	�R�	¢À£ � qsv|Ä��Rx:}�kRm1�e¯Ó�n�smXqtnpkR�	�¿��monpxX£jlmXq:Ì?mokRuwv�mo��nP±�xpÁ�¸�±����]�	¹�xpkR�	�|±H�7±H��¢	mo¢	moË|mo�]z:mXqt}�mo�D£
rJmokRnp¹�kRmo��Ã
&;'4),+.-0/214325=6E8*9;:def>X?�@Zeg1h9.DE8,F26h9IH;:G<7jI_(k.l,m,<v'EA
w §�®?¦
jlkRm]�,±H¢	n�z:mXqt}�mo�«kR� ~ kRx }�mX~ µ�uPv��R²�npn»mo�³z:�yq´x b2-71h+.1C9IU }�mw¡|��k³mXq´xX£ � kR�/�,±�¢Óz�k¶qt}«z�kRm����	�R¢	x}�mw¡|��kRmXqtx�Ã
&dY�bI¢,b7�=b7xI_}_(V,HI�,xIVE+.1��,U73,�=¦IU,�23I�7F|1E3I�G[;V=U21*9;A
�GU73,�7¦IUG�I3;�GF.1432�*[.V,Uv1C9 ¢	kRË�x@}�kRm Å:mo¢	mo�À�Í²|qJ}�mo�iÈÒ��v|±��Rx�mokR��mon��,±H¢	n�±��D£sjlmXq@ÈÒ��v|±��Rx�mokR��mon��_±�¢	nkRnpxl�Dmo �x�Áoz�kRnpuwv�mo�]}�mX~<µ�xP±	q´xt¾,{���}i}�mX~ � ��}�xP±�¢À£
� kR���_±�¢�¸X±����Â���	�R¢	mo��}�m�µ�xPqt{|¸�xp{|qtmo�Âmo��xpv|±��Rxpmo�DÃ
B � n�¸�Ñ�����mo��1Þ�ÜD�	Ûoã2}�mw¡|��kRmXqtx�z:mXqt}�mo�D�_}�{|qtuwv�Ê���¢�±�Ë|mÂ}�mXqtmo�/�_±�¢	nX£«jlk³mÂÊl��ÁX±�v���}�mXqÐlkR��}�mXq�¸X±H���iË|mon»xpk¶~�~·x@z:mXqt}�mo�DÃ

® ¸�mokR��m1Êl��¢y±�Ë|m	Ã_¢	mo�|±H{]mok³�|~¿±��
® W 'Cc Ãs}�kRm�Êl��¢y±�ËÀm�k¶~Ô�e¯Ó�$jl�y¸�{|~ mo�yxJkRnpx���¹�xpkR�	�|±��
® W,¯ c Ã�~ kR��}�monpxpmo��ngmok³�|~¿±�����np�	��npx:ËÀmo�³kRmoË�kR¢]��k³mo�¶~�±H�
® W=° c ÃsË|mo�RkRmoË�kR¢]�ykRmo�Rm�÷ókRmo}�mXqtv��	�R{���¢	mo�

B � n�¸�±������Æmo yx:npmokR�D£�jlkRmonpmXq×z�k¶qt}i~ kRx%W*± aI^*[I~=_7~,c ¢	mX¸�mo����ÁomokRuwv���moxX£
B jl{|qtuwv�}�kRm:Ê���¢�±�Ë|mJ�	�	�!W b7�7a=_7`,c z�k¶qt}�±���¢�moÁomok³¢�xX�X}|±Hnpn,}�kRmonpmXqs�_±�¢1¸�mokR��m�j1±�xpmo�1mo��xpv|Ä��RxX£
B jlkRm�j1±�xpmo�]¸�Ñ	����mo�]mokR�i½lmX~ kRnpuwvi}�mXq:Ê1qtxZWn²�± aI^*[(~7_7~´³µUIV,H.¶ ° c npmokR�D£

rJmokRnp¹�kRmo��Ã
&dY�bI¢,b7�=b7xI_}U(V,H ± aI^E[I~7_7~IA
&dY�bI¢,b7�=b7xI_}H=3IV*s7u ² 9;V*+v17'�·p/2143=U214) ¯ ·g1*F7H21 ° ¶*A
&dY�bI¢,b7�=b7xI_y-=17143�b7�=a7_7`IA
u "�" 0 ��. ¥ " ª
jlkRm2Ê�xpxwqtkRË�{�xpm]Áo{ö}�mo� �_±�¢	n¿z@mXq´}�mo��~ kRx]}�mX~&µ�uPv��R²�npnpmo�Rz:�yqtx�W ~7_7_I¢2�*�,_,c }�mw¡|��kRmXqtxX£ � kR��mÊgxpxPqtkRË�{�xpm1jlmX¸	�¶±	q»±�xpkR�	�Âk³n»x�z�kRml�Í���³¢�x×±H{��Í¢	moË|±H{�xXÃ
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&ZYo~7_7_I¢2�*�7_}_IVGHI�,xIV*+v1

~7U=U73I�,xIVE+�1 _7t,sv1 ~,9IHIV*¾v1
?0?0?
~7U=U73I�,xIVE+�1 _7t,sv1 ~,9IHIV*¾v1EA

�1¯i�Â¸�mo����x?�Í���³¢�mo��}�m@j1±�xpmo��xt¼y¹Àmo�DÃ ^E[I~7_7~ � �¿[ � �¿[I¡7b=k � �¿[(¡7b7kI� � b7x7_.�h_7` � b=x7_.�C_.�hbI� � x7�7_I]E�Ib7x �
x7�=_I]*�Ib7x(� � x(],_7~7_.�*],x {���} mok³��m«Êl{�npz�±�v��R�³kRnpx»m�}�mXqÂ���yqt}�mw¡|��kRmXqtxpmo�ö÷2mXqtxpm	£<¯5k³x �¿[;À2�Á[I¡7b7k¸�Ñ�����mo��rJmoÁokRmovy{���¢	mo� Áoz�kRnpuPv�mo�>�_±�¢	n�v�mXq´¢	monpxpmo�R�Rx"z:mXqt}�mo�D£ÖjlmXqÂ°s±	qtnpmXqº¹|qt²��ÍxÂË|mokl}�mo� �¿[Ê�x»xPqtkRË�{�xpmo�l}�k³m � kR��}�mo{�xpkR¢y¸�mokRx_{���}�ËÀmok	}�mo� �¿[(¡7b7k ÊgxpxPqtkRË�{�xpmo�l}�kRm �  �kRnpxpmo��Ás}�monsqtmw��mXqtmo��ÁokRmXqtxpmo�� �³mX~ºmo�yxpm	£
jlkRm�Ê�x»xPqtkRË�{�xpm�v|±HË|mo�$mokR��mo�V¡| ymo�2÷2mXqtxdé\± k.�CÂ7bG[ êo�s¸�Ñ	����mo�2�	¹�xpkR�	�|±H�snpmokR��é�± �C�=aI¢2�Cb,[ ê���}�mXq~·²�npnpmo�]±���¢	mo¢�moË|mo�]z:mXqt}�mo�©é�± ¡=bIÃ*j��C¡=b,[ êÏ£
rJmokRnp¹�kRmo��Ã
&ZYo~7_7_I¢2�*�7_}UIVGH

~,�v54�IV*u.- ² 1=6C9.5Ä³Å£=�2176L³µF7321=6Æ³0?0?0?�¶ ± �C�7aI¢2�hb,[
k26*) wCÇ|64)2143I�EÈ�143(U.w ± k.�hÂ7b,[;A

&ZYo~7_7_I¢2�*�7_}/21*37U214)
64F �¿[ ± ¡7b(Ã*j��C¡7b=[;A

&ZYo~7_7_I¢2�*�7_y14F=H21
~ �¿[I¡7b=k ± ¡7b(Ã*j��C¡7b=[
� �¿[I¡7b=k ± ¡7b(Ã*j��C¡7b=[;A

� BÀ¨©¨«ªy¬ " §T0Xª
ÈÒ�i}�mXq:j1��j'¸�Ñ	����mo�iÐg�y~�~ mo��xP±	qtm�±���¢�mo¢	moË|mo�]z:mXqt}�mo�D£
rJmokRnp¹�kRmo��Ã
&ZY�l7l��;8*+=+.1C9IU2V,3�l7l4A

¢£�¨É£� úüþýËÊ �C��ö�÷!�C�����
Ì?{]�1¯i�V¢	kRË�x�mon���mXqtnpuwv�k³mo}�mo��m1÷2mXqp¸�Áomo{�¢	m	��}�kRm·¢	moË|qp±�{�uwvyx:z:mXqt}�mo�]¸�Ñ	����mo�D£�jlkRm�±	~ v|Ä�{�¡|¢�¾npx»mo�]¢	moË|qp±�{�uwvyx»mo��÷2mXqp¸	Áomo{�¢�m1npkR��}i}�kRm��1¯i�$°s±�qtnpmXqo£ � n�¢	kRË�x:Áoz:mokD�	mXqtn»uPv�kRmo}�mo��m1Ê1qtxpmo�Â�	�	�°s±	q´npmXqt�D��}�k³mëù�Þ ðlæàRÛ ú1ûsü?ý î�ã�þ1á]ç$é�µ�Ê��1ês°s±	qtn»mXq?{���}�}�kRm�í1îXïÏåyð�ÛÏÜ|ÚC��ß��oÛPï�ÚÀáiîI�	Û�àÎé�j��1¯Óê°s±	q´npmXqo£
jlkRmiµ�Êl� °s±	q´npmXq1v|±�ËÀmo��mokR��minpmov|q·mokR���Ò±HuPv�miµ�uwv���kRxpxpnpxpmo�R�Rm	£/µ�kRmiqt{���mo��Ë|mok,Ç»mo}�mX~ �,±H¢�mokR��mËÀmo�y{�xpÁomXq´}�mw¡|��k³mXq´xpm�¯]mox»v��y}�m���k¶±Ì�sâ	à�à¶ßpâ	ïÏä�±�{��´£sjlkRmonsz�k¶qt}"±H�³ngØ%��ÛoÜ|ÚDËÀmoÁomokRuPv���moxX£Jjlk³ml°s±	qtnpmXqnpkR��}ÓkW~Ô±��R�³¢�mX~ mokR��mo�inpuwv���mo�R�Í�?±�ËÀmXq:��kRuPv�x�npmov|qJ�RmokRuPv�x�Áo{]¹|q´�	¢yqp±	~¿~ kRmXqtmo�D£
jlkRm�j��1¯<°s±	qtn»mXq?�Rk³mw��mXqt��mokR�"¸H�y~ ¹��Rmoxpxpmon!�lË�ÇpmX¸�xP~ ��}�mo�R�y}�mXq_�1¯i�]j1±�x»mokÍ£_j1±�nC�lËyÇpmX¸�xP~ ��}�mo�R�npx»mo�³�Rx }�kRm"�1¯i�öj1±�x»moksk³�«mokR��mX~ r@±H{|~�}|±	qo�Æ}�mXq ±�{�n��	mXq´npuPv�kRmo}�mo��mo��Ðl���	xpmo�$ËÀmonpxpmov�xX£]jlkRm
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�_±�¢	n¿z@mXq´}�mo�/±��RndÐl���	x»mo�/}|±	qt¢�monpxpmo�R�RxX£�jlmXq¿Ì?{�¢yqtkÎÍ ±�{��1}|±�n)�lËyÇ»mX¸	xw~ �y}�mo�R��¢�monpuPv�kRmov�xd±H{��n»xP±���}|±	qt}�kRnpkRmXqtx»m�Ê1qtx:{���}]÷2mok³n»m	£
�smXq´npuPv�kRmo}�mo��m�Ì���xpmXqt��mov|~ mo�Ânpxpmo�R�Rmo��°s±�qtnpmXqs}�kRmonpmXq×Áoz@mok_µ�xP±���}|±	qt}�nJÁo{|qÛ�smXqô��²�¢	{���¢|Ã
B µ�{��i¯]kRuXqt��np¼yn»xpmX~ n�ÿ $ � � ��ÿ $ 6 �
B �1qp±�uo�Rm ÿ $ ; �
B ÈNr:¯ ÿ $IHh�
B ±�¹|±�uwv�m	£ �yq´¢ ÿ $ 9 �

jlkRmonpm�°s±�qtnpmXqsn»k³��}]¢�qp±�xpkRn:{���}i¸�Ñ	����mo�ÂË|mok,°Jqt��}�{|¸	xpmo�]~ kRxp¢	mo�RkRmw��mXqtx:z@mXq´}�mo�D£Î½lmo�|±H{�m(jlmoxP±�kR�Rnn»k³��}Ó}�mo�i�?kRÁomo��Áomo�2Áo{]mo�yxp��mov|~ºmo�D£
jlkRm2°s±	qtnpmXqë}�mXq �	mXqtnpuwv�kRmo}�mo��mo�/��mXq´npxpmo�R�RmXq�z�{|q´}�mo��kW~ Ð1±�¹�kRxpmo��6�£86�£ ��£86]±���v|±H��}�}�mond¯5�	npmonÅ×mo¹|�	npkRxp��qt¼��	mXqt¢��³kRuwv�mo�D£
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¢£�oÕ�� Ö�¨)�C��©��f×�ù��Ë���C�Núüþý Ø���§�����§�����©
¬gmoË|mo�]}�mX~<�l±�{�¹�xpn»xP±���}|±	qt} �1¯i� $ £87��	z:mXqt}�mo�Â{���}]z�{|qt}�mo�ÂmokR��m�Å:mokRv�m(±���}�mXq´mXq@µ�xw±���}|±	qt}�n}�mw¡|��kRmXqtxX£ÓÈ�uwv©~ Ñ�uPv�xpm�~ kRx�}�mXqë���	�R¢	mo��}�mo�©�_±�Ë|mo�R�Rm"mokR��±	¸�xp{�mo�R�³mx=gË|mXqtnpkRuwvyx·¢	moË|mo�D£«é�µ�xP±���}DÃ?�£���£ �L7L7 7	êw£
µ�xw±���}|±	qt} rJmonpuwv|qtmokRË�{���¢ µ�xw±�xp{�n
Ù=ÚqÛÝÜ Þ�ß*à�á*â7ã4ä�àZå*æÐæçä�àiÙ,è�à�é7ê,è�é7à�ëÐä�à�é7â7ã4ì�ì�í7à�å4î�ï7ä�â|ð ñ�Ù=ò�ó4ó*ô4õ
ö ÛÝÜ ÷Cðùø úRä�àRû�å*ì�ëÐì�ì�è�å4â=ü7å4à�ü2ð à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â
úRÿ%ú ñ�â ö ÛÝÜµ÷hð ødü7ä��Iâ=ëçä�à�è�äZä�ëçâ�� å4î�ï7äZÙ,í7à�å4î�ï7ä���é7à�úRä�ê,æÐå4à�å4è�ëÐß*â��4ß*â

ö ÛÝÜÌúRß4ê,é7ýþä�âEè�ä�â2ð
à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â

ö Ü2ëÐâ7ê úRëÐä�ì�ä�à ÙGè�å4â=ü7å4à�üÝü7ä��Iâ=ëçä�à�è�ü7ëÐä�	�
�����������������4ß*â ö ÛÝÜnð ö Ü2ëÐâ7ê
ã*ä�ï,è���ä�ëçè�ä�à�å4æÐì��%ÿ%ÛÝÜ��.ä�ì�ì�ëÐâ7ü ��é7ýyûXä�ëÐì�í7ëÐä�æ�å4é7î�ïµü7ß4í7í(ä�æÐè
�*ä�à�ê,â"!7í"� è�ä!Ü2ëÐâ7ê,ìXý$#*ã4æÐëÐî¨ï|ð

ü=à�å���è

ö�% ß4ëÐâ,è�ä�à ö�% ß*ëÐâEè�ä�à�ü7ä��Iâ=ëçä�à�èqü7ëÐä Þ�ä�à�êEâ"!7í�� é7â7ã�ëÐâ7â7ä�à�ï7å4æ'&Ýä�ëçâ=ä�ì!úRß4ê,é"(
ý ä�â,è�ä�ì�ð ö í(ß4ëÐâ,è�ä�àRêCå4â7â"ýþëÐè ö Ü2ëÐâ7ê ê4ß4ý)&=ëçâ=ëçä�à�è*��ä�à�ü7ä�â+�vé7ý
ÿnä�ëÐæÐä�ëçâ å4â7ü=ä�à�ä�âµú%ß*ê,é7ýþä�â,è�ä�â$��é�å*ü7à�ä�ì�ì�ëÐä�à�ä�â2ð

ü=à�å���è

ö Ù7Ü Û�ëÐè ö Ù=Ü,�ZëÐà�üµü7ëÐä»úRå4à�ì�è�ä�æÐæçé=â7ã��-��é7ý�ûXä�ëÐì�í7ëÐä�æXëÐâÝûXà�ß��Zì�ä�à�â+�
�*ß4â ö ÛÝÜÌúRß*êEé=ýþä�â,è�ä�â�ü7ä��Iâ7ëÐä�à�è�ð

à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â
ö Ù7Ü,ÿ úRëÐä�ì�ä�à Ù,è�å4â7ü7å*à�ü ëÐì�è)��é=à�ÿ�à�å4â7ì.� ß4à�ýþå*è�ëÐß4â/�*ß4â ö ÛÝÜgúRß4ê,é"(

ý ä�â,è�ä�â�ýþëÐè0�RëÐæ1��ä2�4ß*â ö Ù7Üµü7ä��Iâ=ëçä�à�è2�Xß4à�ü7ä�â2ð
à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â

ö�% å4è�ï 3pëÐà�ü4�4ß*â ö Ù7ÜGÿgã4ä5&7à�å4é7î�ï,è�é7ý�úRß4ê,é7ý ä�â,è�ä�â,è�ä�ëçæÐä���éÅå*ü7à�ä�ì.(
ì�ëçä�à�ä�â+�+�*ä�à6�Xä�â7ü7ä�è ö7% ß*ëçâ,è�ä�à�ð

à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â
8 å4ý ä�ì�í7å*î�ä�ì ûXä�ì�î�ï7à�ä�ë'&7è5���ZëÐäÝëÐâ ö ÛÝÜ 8 å4ýþä�â7ì�à�á4é7ý ä ü=ä��Iâ7ëÐä�à�è4��ä�à�ü7ä�â|ð

úRëÐä�ì.ëÐì�è-�ZëÐî�ïEè�ëÐã����Xä�â7â9��é7ýgûXä�ëÐì�í7ëÐä�æ"�5�Xä�ë"�4ä�à�ì�î�ï7ëÐä�ü7ä�â7ä%úRÿ%ú%ì
ëÐý�ì�ä�æ'&Iä�âµú%ß*ê,é7ýþä�â,è0�*ß4à�ê4ß4ý ýþä�â|ð

à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â

ÙGî¨ï=ä�ýþå*ì Ù,î�ï7ä�ýþå4ì ä�à:�;!=æçæÐä�â¼ü7ëÐä�ã4æÐä�ëÐî�ï7ä=<=é7â7ê,è�ëçß*â>�ZëÐä ä�ëÐâ7ä úRÿ%ú9�.â,é7à
ì�ëçâ=ü ü=ëçä�ì�ä�?IäA@Eë'&7æÐä�àZé=â7üB&7ëÐä�è�ä�â�ý ä�ï7à%ÛB#*ã4æÐëÐî¨ï=ê4ä�ëÐè�ä�â2ð

ü=à�å���è
þëá]ç ú Ü2��ÛoÜD��å�Ü	èyÛÏÜ
ö �%ÿ%ÛÝÜ
÷hðùø

8 ä�é"� ß*à�ý�é7æÐëÐä�à�é=â7ã$�*ß4â4�Rÿ%ÛÝÜDC7ðùø7÷ ëçâ ö Û"Ünð.úRå4ýþëÐè��Xä�à�ü=ä�â
ü7ëÐä�Þ�ß*à�è�ä�ëçæÐäE�4ß4â ö ÛÝÜµå4é=î¨ïF�;!7àZü7å*ìG3Ìß*à�æÐü)3pëÐü7äE3Ìä5&þâ,é7è���(
&7å*à�ð�úRß4ê,é7ý ä�â,è�äRê�#4â=â7ä�âþý ß,ü7é7æÐå4à�ëçì�ëÐä�à�è0�Xä�à�ü7ä�âÝß,ü7ä�àZå*â7ü7ä�à�ä
H I �:�KJA�ML I ��NKJ I N�A�qä�ëÐâ"&7ëÐâ7ü7ä�âO�P�ZëÐä2��é=ý�ûXä�ëÐì�í7ëÐä�ænÛ�å4è�ïIÛÝÜ ð

à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â

Û å4è�ï(ÛÝÜ Ù,è�å4â7ü=å4à�üQ��é7à�û�ä�ì�î�ï7à�ä�ë�&=é7â7ã�ýþå*è�ï7ä�ý å4è�ëçì�î�ï7ä�à�<7ß*à�ýþä�æçâ|ð�ûXëçì.(
ï7ä�à%ý�é7ì�ì�è�ä�â å*æÐæçä�<7ß*à�ý ä�æÐâ�å4æÐìiÚ à�å��(ê4ä�â�ã4ä�ì�í(ä�ëÐî¨ï=ä�à�è��Xä�à�ü7ä�â2ð

à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â
R ú�< Ù,è�å4â7ü=å4à�üB��é=àZû�ä�ì�î�ï7à�ä�ë'&7é=â7ã$�*ß4â R ä�ì�ß*é7à�î�ä�â�ýþëÐè�Û�ä�è�å4ü7å*è�ä�â|ð à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â
% ÚqÛÝÜ Ù,è�å4â7ü=å4à�üS�;!=à2T4ú�Þ�ä�ê,è�ß4à�ã*à�åU�Iê4ä�â|ð ü=à�å���è
Ù=Û�ñ�Ü Ù,è�å4â7ü=å4à�üB��é=à%ûXä�ì�î�ï7à�ä�ë'&7é7â7ãS�4ß4âÝÛ�é=æçè�ëÐýþä�ü7ëÐå*ëçâ=ï7å4æÎè�ä�â2ð à�ä�î�ß*ýþýþä�â7ü7å4è�ëÐß4â

¯5k³x ãpÛwïPîHð(ð�ÛÏÜD�	â	Ú�Þ�î�Üiz�k¶qt}ÓË|mok¶~ ÷ 6LM mokR��µ�xP±H��}|±	qt}]Ë|moÁomokRuwv���moxX�?}�mXqlÈ��|¸�qp±���x�¢	moxPqtmox»mo�]k³n»xX£÷2mo����µ�kRm·���yuwv]kR�iÊ1qtË|mokRx�npkR��}]z:mXqt}�mo�]npkRm�~ kRx���îHãPä�Þ Ü	èx��ãpâ ý Ú�ËÀmoÁomokRuPv���moxX£
jlkRm�µ�xP±���}|±�qt}�n�¸�Ñ	����mo�]Ë|mok¶~C÷N6LM>±�Ë�¢�mXqt{��Ímo�Âz:mXqt}�mo�]{���xpmXqoÃ uIU7U,s���r7r,�7�(�%?��I{R?�873=H;r,_(¡Ir £
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j1±Hn�Å:mo¹|�	n»k³x»�yqt¼ikRnpx·kR�©¯]�	n»mon1��²|ql}�k³m/�smXqtz�±��Rxp{���¢Â}�mXq�°Jqt�[Ç»mX¸	x»m	�Ðl�¶±�npn»mo��{���}�¯]��npmonP¸��y~(¾¹À�	��mo��xpmo�]{���}]}�mXqtmo�irJmoÁokRmovy{���¢	mo�Ó�	mXqp±���xtz:�yqôxp�Rk³uwvD£DjlmXq9Z@Û´æ î�ÝpÞ�Ú�î�ãwò�áiâ�Ü|âoèyÛÏã(n»¹|mokRuPv�mXq´x�{���}�¶Ä�}�x }|±�n�Å:mo¹À�	npkRxp�yq´¼$²�Ë|mXq·mokR��m,Z@Û´æ î�ÝpÞ�Ú�î�ãwò û ÛoãwÝpÞ�ÝPÚ�ÛoÜ|ïwÛoáiâHÜ|âoèyÛÏã�µ�xPqp±�x»mo¢	kRm	£�jlkRmonpm]Õ�{��|¸	x»k ¾����zg{|qt}�m Ë�k³n»v�mXq1�	�y~[Z@Û´æ î�Ý»ÞÍÚ�î�ãwò û àRâ�Þ�Ü|Ú�ÛoÙ�Ú�Ûoã ²�Ë|mXqt���y~¿~ mo�D�?}�mXql}|±�n�Å:mo¹À�	npkRxp�yqt¼ÓkR�$mokR��mX~}�{|q´uPv�mokR��m � r�¬lÕ2np¹ÀmoÁok�¡|Áok³mXq´xpmo�dÕ���qp~�±�xJnp¹|mokRuwv�mXqtx�£sj1±�n:Ì?kRmo�|z�±	qs��{��D�	mokR��m1��mo{�m�µ�xwqp±�xpmo¢	kRm��²|qs�1¯i�ÓÁo{Âk¶~ ¹��RmX~ mo�yx»k³mXq´mo�D�y}�kRm1Ðl�¶±�npnpmSZ@Û´æ î�ÝpÞ�Ú�î�ãwòXþ1á]ç,£�Êl{��,}�mo�"Ðl�¶±�n»npmo��}�k¶±�¢yqp±	~¿~ mo��kR�ÊlË�Ë�kR�R}�{���¢Á6�£ $ kRnpxgmXqtnpkRuPv�xp�RkRuPvD��z�kRm�}�kRm1�e¯Ó�©µ�¹ÀmokRuPv�mXqt{���¢ÂmokR��¢	moË�{���}�mo�iz:mXqt}�mo�]~·{�npnX£
jlkRm �1¯i�/µ�xwqp±�xpmo¢	kRm·z�{|qt}�m(±H{��×~ mov|qtmXq´m(Ðl�¶±�npnpmo�2�	mXq´xpmokR�³x��?{|~<}�kRm�Áoz:mok_�	mXqtnpuwv�kRmo}�mo��mo� �Æ±�¾}�mX~ºÑ	¢	�RkRuPv|¸�mokRxpmo�]���	�"�1¯i�VÁo{O¬g{�xpÁomo�DÃEZ@Ûtæ�î�ÝpÞ�Ú�î�ãwòÏþëá]ç,�\Z@Û´æ î�Ý»ÞÍÚ�î�ãwòXþ1á]çÆù|â�Ù"{���}]Z@Ûtæ�î�ÝpÞ_^Ú�îHãPòXþëá]çDíeîHðº£EZ:Ûtæ îHÝpÞÍÚ�îHãPòXþëá]ç�k³n»xs}�k³m��lË|mXqp¸��¶±�npnpm:}�mXqs±���}�mXqtmo� ËÀmok³}�mo�]Ðl�¶±�npnpmo� {���}�kRnpx_��²|q}�kRm Êl{�np¢y±�ËÀm�}�mon1�1¯i��jl�y¸�{|~ mo��xpn��	mXqp±H�yxtz:�yqôxp�RkRuPvD£�Z:Ûtæ îHÝpÞÍÚ�îHãPòXþëá]çDù|â�Ùi�	mXq´z@mo��}�moxgmok³��mo�µ�Êl�-°s±	qtn»mXq�Áo{|~ �D±�}�mo�ÓmokR��mXq�j1±�x»mokÍ£�Z:Ûtæ�î�ÝpÞ�Ú�î�ãPòXþëá]çDí1î�ðì�¶Ä�}�xl}�kRm(j1±�xpmokÆk³�ÓmokR��mo� j��1¯r:±�{|~5�y}�mXq×}|±����]kR�i}�kRm�¯]�	n»monpnpxPqt{|¸�xp{|q:¸��	���	mXqtx»k³mXq´xsz�k¶qt}D£

É��a��� ª¥§Û�z�C��©T������ö����������C© üa`�©D�C©cb-��d `�©��a�e`��\f
j1±Hn@Å:mo¹À�	npkRxp�yqt¼·Ë|monpx»movyx:±�{�n:mok³��mXq:Å:mokRv�ml�	�	�"jlmonw¸yqtkR¹�xp��qtmo�D£r 	mo}�mXqJjlmonP¸�qtkR¹�xp�yq_v|±�x:~ mov|qtmXqtm� kR�yxPq»Ä�¢	m	£ � kR� � kR��xPqp±�¢ÂË|mon»xpmovyx�±H{�n�mokR��mX~ µ�uwv��R²�npnpmo��{���}Vmok³��mX~ j1±�xpmo���	Ë�ÇpmX¸�xX£�jlkRm�j1±�xpmw¾����ËyÇpmX¸�xpm�¸�Ñ�����mo��µ�xPqtkR��¢	n���?kRnpx»mo�D�z�lËyÇ»mX¸�xpm	�Ðl�¶±�n»npmo�i��}�mXq�Ì7mok³¢�mXq�±�{��@±H��}�mXqtm(jlmonP¸�qtkR¹�xp�yq´mo�n»mok³�D£
rJmokRnp¹�kRmo��mokR��mon�jlmonP¸�qtkR¹�xp�yq´n:�Í²|qgmokR��m�¯]�	npmonw¸��y~ ¹À�	��mo�yx»m	��}�kRm�mokR� °_moxwqtkR��moxpÁ�ËÀmo�y{�xpÁox�Ã�jlkRmonpmXqjlmonw¸yqtkR¹�xp��q�¸�Ñ	����xpmg�Í���³¢�mo��}�m � kR�yxwqpÄ�¢	mlv|±�Ë|mo�DÃ
B a73I8hg(17D4U7�2V*9.V,Hv143;�Gx;V*+v1�:� E�;V,37F7�G�;Ç7Çv143
B �I8(5=175E^78*+(s;8G9.1*9IU;�G_It,sv1�:�r=^78*+7+;8E9|r,k28,3=+;V|-76I5h+�5Er=_26*+.1,a21EU=3.64xv14U
B u;V(5,^78*9IU21*9IU�:�U73,�v1
B a73I8hg(17D4U7�2V*9.V,Hv143;�Ga;V,3|149IU�:©[.1=57D4326Cs2UI8=3�]*¾ig(1h¦IU
B ]*¾ig;17D4U7~7F2V*s2U21,3�:��(8(57175E^=8*+7s.8*9�1h9;U7~(FIVGsIUv143�]*¾ig(1h¦IU
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RepositoryPersistenceManager

load()
store()
getPathAndName()
setPathAndName()

<<interface>>

RepositoryPlaintexter

load()
store()
getPathAndName()
setPathAndName()

RepositoryXMLDom

load()
getEntries()
getData()

RepositoryXMLSax

load()
startElement()
endElement()
characters()

store()
getPathAndName()
setPathAndName()

<<abstract>>

RepositoryXML

writeEntries()
writeData()

ÊlË�Ë�k³�R}�{���¢x6�£ $ £ ÃyÐl�¶±�npnpmo��}�k¶±�¢�qp±	~�~ø}�mXq�Ðl�¶±�npn»mBZ@Ûtæ�î�ÝpÞ�Ú�î�ãwòÏþëá]ç
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� n"¢�±��Rx"��{��D�:mokR��m j1�gjÔ�Í²|q¿}|±�n]¯]�	npmon]Å:mo¹À�	npkRxp�yqt¼�Áo{ó}�mw¡|��kRmXqtmo�D£ � n]~�{�n»npxpm]²�Ë|mXq´�³mo¢�xz:mXqt}�mo�D��z�kRm�}�kRm:j1±�xpmo��npxPq´{|¸	xp{|q�}�monÎÅ×mo¹|�	npkRxp��qt¼yn_±	~öË|mon»xpmo��kR� mokR��m@j1±�xpmok�±�Ë�¢	moË�kR�R}�mox,z:mXqt}�mo�¸�±����D£¿Ìl~ÖmokR��m1¢	momokR¢	��moxpm1j1��jöÁo{¿¡|��}�mo�D��z�{|qt}�mo�Â�	mXqtnpuwv�kRmo}�mo��m � �yxtz�²|q �Ím�¢�mX~�±�uwvyxX£� �mo}�mXq�smXq´np{�uPvÂ���	�R¢	x:mokR��mXq�ËÀmonpxpk¶~�~·xpmo�]È�}�mom	£
rJmokD}�mo�ij1�gjln@zg{|qt}�m�}|±�qp±�{��,¢	mX±HuPv�xpmoxX��}|±�npn:npkRm
B ~ Ñ	¢��³kRuwv�npx:mokR���Ò±�uwv]npkR��}D�
B z:mokRxpmXqtm��smXqtnpuwv|±�uPv�xpmo�R{���¢	mo�ÂÁo{��¶±�npnpmo�D�
B }�kRm(�_±�¢ {���}]Ê�xpxPq´k³Ë�{�x»m»¬l±	~ mo�]±�{�npnP±H¢	mX¸yq»Ä��Íx»k³¢·npkR��}D£

½�Âe³�q�ÀC´"r 
&;'4),+.- /2143|576E8*9.:XeC>�?¨@ie 1C9vDE8,F26C9(H;:Xe�jI_(k.l,mXef',A
&dY�l7l�FI8(DC�7+v1C9IU}U7t,sv1�F217D7-,V,3IV=U26G8E9�ÇI8,3�U,uv1g+;8(571=5�321hs;8(5764U(8737t�l=l4A
&dY�l7lts214325C�vDCu �i·O¡I8(-EVE9IF��=�I3,+;V*9=9Ll7l4A
&dY�bI¢,b7�=b7xI_ 321hs;8(5764U(8737t ² F21757D*326Cs2UI873 ° ¶4A
&dY�~7_7_I¢|�4�7_ 321hs;8(5764U(8737t2A
&dY�bI¢,b7�=b7xI_ F21=57D4326Cs(U;8,3 ² 1C9IU73=t ° ¶,A
&dY�~7_7_I¢|�4�7_ F21=57D4326Cs(U;8,3

64F ^*[I~=_7~ ± ¡=bIÃ*j��C¡=b,[|A
&dY�bI¢,b7�=b7xI_ 1C9(U737t ² /IV(-C�v1�³�-(675EUv¶EA
&dY�~7_7_I¢|�4�7_ 1C9(U737t

¦.1*t ^*[I~7_7~ ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ /IV;-C�.1 ²�± aI^*[(~7_7~n¶4A
&dY�~7_7_I¢|�4�7_ /IV;-C�.1

U7tGs.1 ^*[I~7_7~ ± ¡7bIÃEj��C¡7b=[;A
&dY�bI¢,b7�=b7xI_ -76=54U ²7² /IV(-h�.1�³�-76I5*U�¶ ° ¶4A

ÊlË�Ë�kR�R}�{���¢Á6�£���£¶Ã � �yxtz�{|q � $ }�mXq�Å:mo¹|��npkRxp�yqt¼"j1�gj
jlkRmonpmXqlmXq´npxpm � �yxtz�{|q �´��}�mXqlkR�$ÊlË�Ë�kR�R}�{���¢q6�£ �¿}|±	qt¢�monpxpmo�R�Rx�kRnpxX�?��mXqô�Í���³¢�x�}|±�n1Ì?kRmo���DmokR��m"¸��Rmok³��m{���}¿npmov|q_mokR���Ò±�uwv�m�j1��jõÁo{�}�mw¡|��kRmXqtmo�D£�jlkRm�rJmo}�mo{�xp{���¢1}�mXqs�_±�¢	ns�¶Ä�npn»xsnpkRuPv�}�{|q´uPv }�kRm�¸��W±�qtmo�
¬l±	~ mo�Â�RmokRuPv�x���mXqtnpxpmov�mo�DÃ
B 321Cs28(5764UI8=37t np¹Àmok³uwv�mXqtx�}|±Hn@¢�±���Áom�Å:mo¹|��npkRxp�yqt¼�{���}Ó}�kRmo�yx�k¶~C�1¯i�«ÕÆk³�Rm�±��Rn��l±�{�¹�xpxP±H¢|£
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¸t·ùJT·kj4u�j
B F21757D*326CsIU28,3 np¹|mokRuwv�mXqtx�mokR��mo�"¯5�	npmon�jlmonP¸�qtkR¹�xp�yqÆ{���}�mokR��m�mokR��}�mo{�xpkR¢	m1r�moÁomokRuwv��y{���¢�~ºk³x}�mX~CÊ�xpxwqtkRË�{�xpm 64F
B 1C9IU73=t mo��xpnp¹|qtkRuwvyxlmokR��mX~ � k³��xPqp±H¢�mokR��mon�jlmonP¸yq´k³¹�x»�yqtnX��np¹Àmok³uwv�mXqtx1}�mo� ¬�±	~ºmo�ik¶~<ÊgxpxPqtk�¾Ë�{�xpm ¦.14t
B -76754U kRnpx×�Í²|qJ}�kRm(µ�¹Àmok³uwv�mXqt{���¢Â�	�	�]¯]mo��¢	mo�ÓÁo{�npxPÄ���}�kR¢
B /IV(-C�v1 mo�yxpv|ÄH�³xlj1±�xpmo�D�	}�kRm ~ kRx�}�mX~CÊ�xpxwqtkRË�{�xpm U=t,s.1 np¹ÀmoÁok ¡|ÁokRmXqtxlz:mXqt}�mo�

jlkRmonpmXq � ��xtz�{|qô�:Áomok³uwv���mox�npkRuwv�}�{|qtuwv©npmokR��m�� Í?mo��v�mok³xÂ±�{�nX�s}�kRmi�J¼y¹|±H��¢y±�Ë|m¿kW~ /IV;-C�.1 �_±�¢npuwv|qtmokRË�x1¸�mokR��m(ËÀmonpxpk¶~�~·xpmo�2��¼�¹|mo�2�	��qo£�jlkRmon1mXqt�¶±�{�Ë�xl}�mo�$½lmoË|qp±�{�uwviz:mokRxpmXqtmXqlj1±�xpmo��x ¼�¹|mo��	v���mÂ}�kRmdj1�gj<±���Áo{�¹|±�npn»mo�D£ij1±�n(�Æ±�}�mo¹|qt�	¢yq»±	~�~ ¸X±����«v�kR��¢	mo¢	mo�/±��R�RmokR�/~ kRx�}�kRmonpmXq�j1��j��kRuwvyx·z�kRnpnpmo�D�_z:mo�³uwv�m"�J¼�¹|mo�$Áo{$ËÀmov|±���}�mo�R�©n»k³��}D£ � n�Ë|q»±�{�uPv�xlz×±Hv|qtnpuwv�mok³���RkRuwv©mokR��m]±���}�mXqtmjlmw¡|��kRxpkR�	�]��}�mXq�Ðg�	�y��mo�yxpkR�	�¿��²|q�}�kRm·{��yxpmXq´npxp²�xpÁomo�]j1±�xpmo��xt¼y¹Àmo�D£
jlkRm¿�smXq´z×±H�³x»{���¢�}�mXqDÅ:mw��mXqtmo��Áomo��Áozgk³n»uPv�mo� jlmonP¸yq´k³¹�x»�yqtmo��~·{�npnDkR��}�kRmonpmX~ Êl��nP±�xpÁsnpmo�RË�npx_²�Ë|mXq ¾���y~¿~ mo��z:mXqt}�mo�D£,jlkRm1ÈN~ ¹À�yqtxt��{��|¸�xpkR�	��kRnpx�}|±[�Í²|qZ�	mXqp±���xtz@��qtxt�³kRuwvD�	~ kRxs��mov��Rmo��}�mo�iÅ:mw�ÍmXq´mo��Áomo�{|~ Áo{�¢�mov�mo�D£
½�Âe³�q�ÀC´"r 

rJmok|}�kRmonpmX~ � ��xtz�{|qô�p�X}�mXqZk³�ÂÊlË�Ë�k³�R}�{���¢)6�£86�±HË�¢	moË�kR�³}�mox:kRnpxX��z�{|qt}�m�}|±�qp±�{��¢�mX±�uPv�xpmoxX��}|±�npns}�kRmµ�xPq´{|¸	xp{|q:~ Ñ�¢	�Rk³uwv�npx:mokR��}�mo{�xpkR¢"kR�Ó}�mXq@j1�gj>np¹ÀmoÁok�¡|Áok³mXq´x�z�k¶qt}D£
j1±�nsÅ:mo¹À�	npkRxp�yqt¼1n»xP±	qtxpmox�ÇpmoxpÁox�~ºk³x_mokR��mX~Önp¹ÀmoÁokRmo�³�Rmo�]jlmonP¸�qtkR¹�xp�yqo��}�mX~ÖÈ���kRxp}�monP¸�qtkR¹�xp�yqÏ��z@mo�Ruwv�mXq}�kRm]Õ�{��|¸	xpkR�	�Vmok³��mXqë÷2{|qtÁomo��v|±�x�£�jlk³mon·mXqt�RmokRuPv�xpmXqtx1}�mo�$Êl{���Ë|±�{2}�mon(Å:mo¹À�	npkRxp�yqt¼Ók¶~ �l±�{�¹�xt¾np¹ÀmokRuPv�mXqgË|mok¶~ � k³���Rmonpmo�D�À}|± }�kRm�÷2{|qtÁomo�Æ¢	�Rmok³uwviÁo{irJmo¢	kR���]ËÀmX¸X±�����x�kRnpxX£
jlkRmp¬�±�~ mo��}�mXq]jlmonP¸�qtkR¹�xp�yqtmo�«z:mXqt}�mo�/v�kRmXq]~ kRxÂ}�mX~ Ê�x»xPqtkRË�{�xpm 6*F ¢	monp¹|mokRuwv�mXqtxX�:z:mo�RuPv�mon}�mo�2�1¯i�«Ê�xpxwqtkRË�{�xpmoxt¼y¹]ÈNjøv|±�xX£ � nlz�{|qt}�m ±�{�uPvÓ}|±�n 3214Ç �_±�¢ÂmokR��¢	mw�Í²�v|q´xX�|z:mo�Ruwv�mon���²|q�}�kRmÅ:mw��mXqtmo��Áomo��Áozgk³n»uPv�mo�]jlmonP¸�qtkR¹�xp�yqtmo�·}|±1kRnpxX£sjlkRmonpmon��_±�¢1np¹|mokRuwv�mXqtx�}�kRm1Å:mw��mXqtmo��Á�k¶~ÖÊ�x»xPqtkRË�{�xpm
64F �|z:mo�RuPv�monl}�mo�i�1¯i�VÊ�xpxwqtkRË�{�xpmoxt¼y¹"Èôj1Å � Õ«v|±HxX£@jl{|q´uPv]}�mo�]Ê�x»xPqtkRË�{�xpmoxt¼y¹]ÈNj ��z�k¶qt}iËÀmokW~� k³���Rmonpmo�2}�mXql�1¯i��j1±�x»mok¢�mo¹|qt²��Íx����	Ë�±H�³�RmÅ¬l±	~ mo�]mokR��}�mo{�xpkR¢]npkR��}D£�Èôj1Å � Õ«��mXqp±����¶±�npnpxg}�mo��1¯i�Ó°s±	qtnpmXq?Áo{ ¹|qt²���mo�D���	Ë�±��R�Rm�Å:mw��mXqtmo��Áomo� ¢	²��RxpkR¢1npkR��}D£�jlkRmonpm:Ê�{���¢y±�ËÀmo��z:mXqt}�mo��±��Rnp�1}�{|qtuwv}�mo�]°s±	qtnpmXqZ²�Ë|mXqt����~�~ mo��{���}i~·²�npnpmo�¿Ë|mokD}�kRmonpmX~øÊl��nP±�xpÁ���kRuwvyx�~ mov|qJnpmo�RË�npx:¹|qt��¢yqp±	~�~ºk³mXq´xz:mXqt}�mo�D£
jlkRm1j1±�xpmo��x ¼�¹|mo�D��}�kRm�mokR� /IV;-C�.1 �_±�¢�n»¹|mokRuPv�mXq´�d¸�±����D�	z:mXqt}�mo��Ç»moxpÁox:±��Rn�Êl{�npz�±�v��|±���¢	mo¢	moËÀmo�D£¯5k³x¿}�k³mon»mXq Ê���¢�±�Ë|mÂv�mXqpqtnpuwv�x�mokR��mi¸	�¶±	q´mx�smXqtmokR�yË|±	q´{���¢|�s±�{�uPv«��²|q·}�kRmi°�qt�	¢�qp±	~�~ m	�?z:mo�Ruwv�mj1±�x»mo�yxt¼�¹|mo� Ë|mov|±���}�mo�Rx�z:mXqt}�mo�Â~�²�n»npmo�D£sjlk³m1�J¼y¹�¹|q´²��Í{���¢·z�k¶qt}"���y~Ö�1¯i�$°s±�qtnpmXq_}�{|qtuwv�¢	mw¾��²�v|qtxX£
jlmXqR¬�±	~ºm@mokR��mon�¯5�	npmonJÊ�xpxPqtkRË�{�xpnszgkWqZ��kRuPv�x�~ mov|q�±��RnJ�e¯Ó�iÊgxpxPqtkRË�{�xpm�¢�monp¹|mokRuwv�mXqtxX�	n»�	��}�mXqt�kR�$mokR��mX~ mokR¢	mo��mo� ¦.14t �_±�¢|£1jlkRmon1npxpmo�R�Rx1}�mo��÷2mXqtx1{���}2}�mo�p¬l±	~ mo�2mokR��mon�¯]�	npmon1ÊgxpxPqtkRË�{�xpn±�{��s}�kRm1¢	�RmokRuPv�m � Ë|mo��m	£
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&;'4),+.- /2143|576E8*9.:XeC>�?¨@ie 1C9vDE8,F26C9(H;:Xe�jI_(k.l,mXef',A
&dY�l7l�FI8(DC�7+v1C9IU}U7t,sv1�F217D7-,V,3IV=U26G8E9�ÇI8,3�U,uv1g+;8(571=5�321hs;8(5764U(8737t�l=l4A
&dY�l7l0zZ?�>4�Z?�>�v�v�v�¡I8;-EV*9IF��7�(3,+;V*979Ll=l4A
&dY�bI¢,b7�=b7xI_ 321hs;8(5764U(8737t ² 6C9.64U=F2175(D43.6hs;UI8=3Z·pF21=57D4326Cs(U;8,3 ° ¶,A
&dY�~7_7_I¢|�4�7_ 321hs;8(5764U(8737t

/21*32576E8*9 ^*[I~7_7~ ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ 6C9v64U7F2175=DE326*sIU28,3 ² 1C9IU73=t ° ¶,A
&dY�bI¢,b7�=b7xI_ F21=57D4326Cs(U;8,3 ² 1C9IU73=t ° ¶,A
&dY�~7_7_I¢|�4�7_ F21=57D4326Cs(U;8,3

64F �¿[ ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ 1C9(U737t ² ¦.14tZ· ² 321*Ç%³�/IV(-*�.1Z³�-(675EUv¶7¶EA
&dY�bI¢,b7�=b7xI_ ¦.1*t ²�± aI^*[(~7_7~n¶4A
&dY�bI¢,b7�=b7xI_ 321*Ç b7�7a7_7`(A
&dY�~7_7_I¢|�4�7_ 321*Ç

64F �¿[I¡7b7k ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ /IV;-C�.1 ²�± aI^*[(~7_7~n¶4A
&dY�~7_7_I¢|�4�7_ /IV;-C�.1

U7tGs.1 ² 54U7326h9IH%³�8*¾Og;1ID4U�³�D(-EV|575;¶ ± ¡7bIÃEj��C¡(b,[|A
&dY�bI¢,b7�=b7xI_ -76=54U ²7² 3214ÇR³�/IV|-C��1X³�-76(54Un¶ ° ¶4A

ÊlË�Ë�kR�³}�{���¢x6�£86�£¶Ã � �yxtz�{|qô�,� }�mXq:Å:mo¹�n»k³x»�yqt¼]j1��j
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jlmX~Ö�_±�¢ 3|1Cs;8(576*UI873=t z�{|q´}�m�}|±�nsÊ�xpxwqtkRË�{�xpm /21432576,8*9 v�kR��Áo{�¢	mw��²�¢	xX£sjlkRmonpm � qtz:mokRxpmXqt{���¢l�	mXqô¾�¶±���¢	xs}�kRmlÊ���¢�±�Ë|m�}�mXqm�smXq´npkR�	��}�mon�¢�monp¹|mokRuwv�mXqtxpmo�"ÈÒ��v|±��RxpmonX�	z�±�nsn»¹|Ä�xpmXqÆË|mok|mokR��mXqJmo�	mo��xp{�mo�R�Rmo�Êl��}�mXqt{���¢i}�mon Õ��yqp~�±Hxpmon�v�kR���Íx��,}�mo��È���v|±H�³x·Áo{ ¸��¶±�npnpk�¡|ÁokRmXqtmo�D£iµ��$¸�±����$Áo{|~ rJmokRnp¹�kRmo��ËÀmokW~Èô~ ¹|�yq´xpkRmXqtmo�D�oÇpm1�|±�uwvx�smXqtnpkR�	�D��}�kRm(±H�³x»m1�y}�mXq:}�kRm·��mo{�m � kR���RmonpmX~ moxpv���}�m�ËÀmo�y{�xpÁox:z:mXqt}�mo�D£
rJmonpuwv|qtmokRË�{���¢�}�mXq:��mo{�mo�2�,±�¢�nXÃ
B 6C9.64U=F21757D,326*sIU;8G3 n»¹|mokRuPv�mXq´x�}�kRm�÷2{|qtÁomo�D}�mon�Å×mo¹|�	npkRxp��qt¼
B ¦.14t mo�yx»v|Ä��Rx�}�mo�O¬�±�~ mo�"mokR��mon1¯]�	n»mon�Ê�xpxPq´k³Ë�{�x»n
B 3214Ç np¹|mokRuwv�mXqtxDmokR��m@Å×mw�ÍmXqtmo��Ásk¶~ Ê�xpxPq´k³Ë�{�x»m 64F ��z:mo�RuPv�monÆ�	�y~ó�e¯Ó� Ê�xpxwqtkRË�{�xpmoxt¼y¹1ÈNj1Å � ÕkRnpx

½�Âe³�q�ÀC´"r>x
jlkRmonpmXq � �yxtz�{|q �´��}�mXq:kR�2Ê�Ë�Ë�kR�R}�{���¢�6�£<; ¢	moÁomokR¢	xgz�k¶qt}D�|kRnpxgÁok³mX~º�³kRuwv©Ä�v����RkRuPvÓÁo{|~<���yqtv�mXqtkR¢	mo�D£jlmXq	Ì���xpmXqtnpuwv�kRmo}�Ë|mon»xpmovyx:ËÀmok|}�mXq:µ�¹|mokRuwv�mXqt{���¢ mok³��monl¯]�	npmonJÊ�xpxPq´k³Ë�{�x»nX£,ÈÒ� � �yxtz�{|qô�D�·z�{|qt}�mmonÂkR�/mokR��mX~ /(V(-C�.1 �,±�¢V{���}/}�mXq�j1±�x»mo�yxt¼�¹|±���¢y±�ËÀm�k¶~ Ê�x»xPqtkRË�{�xpm U7t,s.1 ¢	monp¹|mokRuwv�mXqtxX£öjlkRmjlmonpkR¢	��kR}�mom:kRnpx�ÇpmoxpÁox��w�Í²|q�Ç»mo}�mo�(�J¼y¹·mokR�(mokR¢	mo��mons�_±�¢�Áo{�~�±�uwv�mo�D£,jlkRmon_Ë�k³mox»mox,mo�	mo��xp{�mo�R�	np¹|ÄHxpmXq�s�yq´xpmokR�³m	�Æz:mo����Áo{2mokR��mX~ j1±Hxpmo�yxt¼�¹]���yuwv2z:mok³x»mXqtm�È������yqp~�±�x»k³����mo�ikR�©Õ��yqp~ ���	�iÊ�x»xPqtkRË�{�xpmo�¢	mon»¹|mokRuPv�mXq´x��y}�mXq×}�k³mon»m��,±�¢�n@z:mokRxpmXq:¢�monpuPv|±HuPv�xpmo�Rx�z:mXqt}�mo�]np���³�Rmo�D£
®n¯D°�±r�²R³¸±&´Lµ-«zy/«
Êl�Rn(j1��jÿ�Í²|ql}|±�n�Å×mo¹|�	npkRxp��qt¼iz�{|q´}�m(}�mXqlÁoz:mokRxpm � ��xtz�{|qô��¢	moz�Ä�v��RxX£·jlk³mon»m ��±	qtk¶±���xpm�Ë�kRmoxpmox}�kRm$~ mokRnpxpmo���s�yqtxpmokR�Rm	£ jlkRm��smXq´z×±H�³x»{���¢$}�mXq�Å:mw��mXqtmo��Áomo�>~ kRxdÈôj À ÈNj1Å � Õ mXqt²�Ë|qtkR¢	xÂmok³¢�mo��mÐg�	��xPqt�	�R�Rmo�/ËÀmokW~ � kR���Rmonpmo�D£øÊ�{�uwv>¸X±����>~�±��óË|mok¶~ � q´npxpmo�R�Rmo��}�mXq]j1±Hxpmo��npxPqt{|¸�xp{|qtmo�«npkRuwv±�{��1}�kRmikR�/}�mXqÂj1��jÔnp¹|moÁok�¡|ÁokRmXqtxpmo�D�:}|±H}�{|qtuPv/±H{�xp�y~�±�x»k³n»uPv�¸��	��xPqt�	�R�RkRmXqtxpmo���J¼y¹Àmo��Ë|mokl}�mo�
/IV;-C�.1 �,±H¢	n��	mXqt�¶±�n»npmo�D£1jlk³m ÈNj À Èôj1Å � ÕõÊ�xpxPq´k³Ë�{�x»m1mXqtv�Ñ	v�mo�iÁo{�}�mX~ }�kRm�µ�xPqt{|¸�xp{|q:}�mon1�1¯i�jl�y¸�{|~ mo��xpnX��kR��}�mX~-µ�kR���D�	}|±Hnpn�}�kRmon@±H{��npxP±H��}|±	qt}�kRnpkRmXqtxpm:÷2mokRnpm�¢�monpuPv�kRmov�xs{���}�np�1mon:±���}�mXqtmo�÷2mXqp¸�Áomo{�¢	mo�$mXqp~ºÑ	¢	�RkRuPv�x1}�kRmonpmdµ�xwqt{|¸	x»{|qlÁo{$�y{�x»Áomo�D£ � n1kRnpx(¸�mokR�g¬�±HuPv�xpmokR���D}|±�npn·Ë|mokJ��mo{�mo��J¼�¹|mo�i}�kRm�j1��jÖ±���¢�mo¹|±�npnpx:z:mXqt}�mo��~·{�npn���}�mo����±�{�uwvi}�mXql°s±	qtn»mXq�~·{�npn�±���¢	mo¹|±Hnpnpx:z:mXqt}�mo�D£jl{|qtuwv2}|±�n��s�yqtv|±H��}�mo��npmokR��}�mon�ÈÒ��kRxp}�monP¸�qtkR¹�xp�yqtnX�?zgkWq´}$}�kRm"µ�xPqt{|¸�xp{|qg}�mon1�e¯Ó�/j1±�xpmoks¸��W±�qtmXq{���}]}|±�n � kR���Rmonpmo�iz�k¶qt}]mXq´�³mokRuwvyx»mXqtxX£
jlkRm1}|qtkRxpxpm���±�qtk¶±��yx»m�kRnpx�Áo{]z:mo��kR¢��|mo �kRË|mo�_{���}]�	mXqtnpuwv|±�uwvyxpmo�RxJ}�k³m j1±�xpmo�Â{�����Ñ	xpkR¢|£
É£�¨É£� {}|kd�ª]��| �C����§Û�z�A`�� �~�ûüa`�©D�C©
¬g{��i¢y±H�³xgmonX�|}|±Hn�¯]�	n»moneÅ:mo¹À�	npkRxp�yq´¼"�	��~ �l±�{�¹�xpn»¹|mokRuPv�mXqgkR�imokR��m �e¯Ó�©j1±HxpmokDÁo{in»uPv|qtmokRËÀmo�{���}>zgk³mo}�mXqÂÁo{ �³mon»mo�D£CÊ��Rn�j1±Hxpmo���Í��qp~�±�x z�k¶qt}ö}�kRm©kR�>ÊlË�Ë�kR�R}�{���¢ 6�£86«±���¢	mo¢�moË|mo��m©j1��j�	mXq´z@mo��}�mox�£
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&dY�~7_7_I¢|�4�7_ 321hs;8(5764U(8737t

/21*32576E8*9 ^*[I~7_7~ ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ 6C9v64U7F2175=DE326*sIU28,3 ² 1C9IU73=t ° ¶,A
&dY�bI¢,b7�=b7xI_ F21=57D4326Cs(U;8,3 ² 1C9IU73=t ° ¶,A
&dY�~7_7_I¢|�4�7_ F21=57D4326Cs(U;8,3

64F �¿[ ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ 1C9(U737t ² ¦.14tZ· ² 54U=326C9IH%³�8*¾-g(1(D4U�³TD7-GV;5I5�³�321,Ç%³�-76I5*U�¶7¶,A
&dY�bI¢,b7�=b7xI_ ¦.1*t ²�± aI^*[(~7_7~n¶4A
&dY�bI¢,b7�=b7xI_ 54U=326C9IH ²�± aI^*[(~7_7~n¶4A
&dY�bI¢,b7�=b7xI_ 8*¾+g(17D4U ²�± aI^*[(~7_7~n¶4A
&dY�bI¢,b7�=b7xI_ D7-,V(575 ²�± aI^*[(~7_7~n¶4A
&dY�bI¢,b7�=b7xI_ 321*Ç b7�7a7_7`(A
&dY�~7_7_I¢|�4�7_ 321*Ç

64F �¿[I¡7b7k ± ¡7bIÃ*j��h¡7b7[2A
&dY�bI¢,b7�=b7xI_ -76=54U ²7²7² 54U=326C92H%³¨8E¾Og(1(D4U�³�D(-EV25=5�³�3|1EÇ%³�-76(54Un¶ ° ¶*A

ÊlË�Ë�kR�³}�{���¢x6�£<;À£¶Ã � �yxtz�{|qô�!6 }�mXq:Å:mo¹�n»k³x»�yqt¼]j1��j
ÕÆ²|qs}�kRm�µ�¹ÀmokRuPv�mXqt{���¢1}�mon:Å:mo¹|��npkRxp�yqt¼�~·²�npnpmo� }�kRm�Èô~ ¹|�yq´x À �  �¹|��qtx,ÕÆk³�RxpmXqZ}|±�nEZ@Ûtæ�î�ÝpÞ�Ú�î�ãwò û Ûoã~^Ý»Þ ÝPÚ�ÛÏÜ|ïPÛÏáiâ�Ü|âoè�Ûoã"È���xpmXqô�N±�uomlk¶~ ¹��RmX~ mo�yx»k³mXq´mo�D£ � k³�2ÈN~ ¹��RmX~ mo��xP±�x»k³����npÁokRmo�Dz�±	qJ}�k³m·Ê���¹|±Hnpnp{���¢}�mon1ÈN~º¹|�yqtx»n À �  �¹|��qtxpn@~ºÑ	¢	�RkRuPv�npxg�	v���mþ¬�mo{|¸H�y~ ¹�kR�Rk³mXq´{���¢|�|Áo{|~ rJmokRnp¹�kRmo�,np���³�_}�mXq:�1¯i��°s±	q ¾n»mXq��	v���mÝ¬gmo{|¸��y~ kR�RkRmXqt{���¢i±�{�np¢�moz@mouwv�npmo�Rxlz@mXq´}�mo��¸�Ñ	����mo�D£·jl{|qtuPvÓ}�kRm�� æ|ãpîwæ�ÛoãoÚ�ÞÍÛÏÝ(j1±�xpmokRmo�D�}�kRm·}�{|qtuPv/ y±��[±MZ@ÛoÝwî�å ïwÛ��:å�ÜD��àRÛ1{��yx»mXqtnpxp²�xpÁoxJz:mXqt}�mo�D��¸�Ñ	����mo�Â}�k³m °s±	qp±	~ºmoxpmXq_Áo{|q:r�momokR�1�|{�nt¾n»{���¢�}�mon�°Jqt�	¢yqp±�~�~ nl¢	monp¹|mokRuwv�mXqtx�z:mXqt}�mo�D£2jlkRm�� æÀã´î�æ ÛoãoÚ�Þ�ÛoÝ"j1±�xpmokRmo�$n»k³��}�k¶~ �Æmo yxt���yqp~¿±�x¢�monp¹|mokRuwv�mXqtx�{���}i¸�Ñ	����mo�i~ºk³xgmok³��mX~ ���yqp~�±��Rmo� � }�k³x»�yqJ¢	mXÄ���}�mXqtx:z:mXqt}�mo�D£
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jlmXq �  �¹|��qtx:{���}]}�mXq�ÈN~ ¹À�yqtx:z:mXqt}�mo�]��{��]k³�ÓmokR¢	mo��mo�iÐ1±�¹�kRxpmo�R�i¢	mo�|±H{]Ë|moxPqp±HuPv�xpmoxX£
x � x ���� ½y¾¿°�±�´L³
jlmXq �  �¹|��qtx�¸X±����i~ kRx�}�mo�5�Í���³¢�mo��}�mo�i°s±	qp±	~ mox»mXqt� Ë|momokR�1�|{�npnpxlz:mXqt}�mo�DÃ
B �7~I^*�=jIaI�,b(Â7_(b7x;�|�E],x Ã|j1±�xpmokRmo��}�{���¢|��}�kRm�}�mX~Ö±��Rxpmo��Å:mo¹À�	npkRxp�yq´¼�j1±�xpmok	v�kR��Áo{�¢	mw��²�¢	xsz:mXqô¾}�mo�]np�	�R��£
B ÈI¡.�C_=bI�,b7x2^7]G[��4x(  ÃsjlkRm��1¯i��j1±�x»mokDz�k¶qt}ikR�$}�kRmonpmX~ Ì?mokRuwv�mo��nP±�xpÁ·¢	monpuwv|qtkRmoË|mo�2{���}2kW~�e¯Ó�©°Jqt�	�R�	¢"±H��¢	mo¢	moË|mo�D£:jlmXqlÌ?mokRuPv�mo��nP±HxpÁ�~·{�npn��	�	�x �±X��±�{���xpmXqtn»xp²�xpÁox:{���}i�	���]}�mo��e¯Ó� °s±�qtnpmXqt�$ËÀmok¶~ �D±�}�mo��mXqp¸�±����yx¿z@mXq´}�mo�D£/jlkRmiÊl��¢y±�Ë|mi~·{�npn¿k³�ó}�mXq �	�	���1¯i��	mXqt�¶±���¢	mo���smXq´npkR�	�D� ±���¢	mo¢�moË|mo��z:mXqt}�mo�D��Áo{|~'r�mokRnp¹�kRmo�(WaÌ���Õ7¾ K c ��}�mXq.WpÈôµT�g¾ KLKLH ?[¾ $ c £DjlkRmjlmoxP±�kR�Rn:npkR��}ikR�i}�mXq�Å×mo¢	mo� K 7 }�mon��1¯i� $ £87 µ�xP±���}|±	qt}�n�ÿ $�� �|±HuPv�Áo{��Rmonpmo�D£
B ¡7b7aI�E[I_,[;�=k.�,¢,b Ã�¬l±	~ m�}�mXq j1��j �?}�kRmÂk³��}�mXqëÁo{©n»uPv|qtmokRËÀmo��}�mo���e¯Ó��j1±Hxpmok�±���¢	moËÀmo�z�k¶qt}D£
B �¿[;�,a=¡7b7k.�*Â Ã,°JqpÄ�¡| ?��z@mo�Ruwv�mXq:Ë|mok_ÈNjln��	��qp±���¢	monpx»mo�³�Rx:z:mXqt}�mo�]np�	�R��£:ÈNjln�z:mXqt}�mo�]kR�i�1¯i�z�kRmq¬�±	~ºmo�(ËÀmov|±���}�mo�RxX£sjlkRmonpm�~�²�n»npmo��~ kRxsmok³��mX~ÖrJ{�uwv�npxP±�ËÀmo�D�CWP�ZWg�y}�mXqnWoÃ W�Ë|mo¢�k³����mo�D£jlmXq:°�qpÄ�¡| Â~�{�n»n@}�mo�2rJmo}�k³��¢�{���¢	mo�]mokR��mon��1¯i���1â�ð�Û·¢	mo�y²�¢�mo�D£
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getType()
vertices()
edges()

Graph

AttributeCarrier

getAttribute()
putAttribute()

getTypeName()

GraphObject

Vertex Edge

getVertexA()
getVertexB()
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AttributeCarrier

getAttribute()
putAttribute()

getVertexTypeNamed()
getEdgeTypeNamed()

GraphType VertexType EdgeType

AttributeSpec

type
0..*
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Value: 233

Typsystem

Car:Graph TimePetriNet:GraphType

Place:VertexTypePlace:Vertex

Color:AttributeSpec

type = integer
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actionPerformed()

<<interface>>

ActionEvent

UserActionInterface

checkEnabled()

<<interface>>

getGraphType()

GraphUserAction

checkDisabled()
actionPerformed()

ExportGraphXMLAction

checkDisabled()
actionPerformed()

ImportGraphXMLAction
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à�ýAú�úcè��-æhô�é��}äXú�úKü�à"å	�}äKÿ-æcì��ëã-æëí+'�ö\æ�õ\é��+ê"ç½þièPô��Oä�æ+'������-æ"í+'�õPêKÿ ; ä}æ9'"ü+ïGñZ�9��àEñ"å��}äKÿ-æ�ü
à�ýAú�úcè��-æhô�é��}äXú�úKü�à"å	�}äKÿ-æcì��ëã-æëí+'����Kãeæ9'������\æëí+'"è���ç\é�ìiö*'�ü	$���çPàEñ"å��}äKÿ-æ�ü
à"å&�}ä�ÿ-ætì��Kã-æ"í+'�3��"ç��ëã æ��\æ�ç\è9'������\æëí+'0�:�"ç��Kã æ�-æ�ç\è9'"ü}é"õR-zõ+é�ì-é�R- åOé�ì-é��R-þô"êKã���ÿ	�Oæ8<iàöñ�å	�Oä�ÿeæëü
à"åOæ�ç��+æ�â éKõPí+'"éëò1'�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'�ø&���eæ����ëã æ9'������-æëí+'�è��PçOé�ìPö�'�ü7#Kÿ����Pÿ&��$�ê�ì�ìeæ�ô��Pê�ç}à�ñ"å��}äKÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#�
�
\è�æ��%�='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü\ú��}ò�à�ñ�å��}äKÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#�
�
\è�æ��ö÷='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü}ò�àEñ"å��iä�ÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'����Kãeæ�#��+êmò)'������-æëí+' ; êPêiäPæ���ì='"ü��}ç"ÿ æ"à�ñ"å��}äKÿ-æ�ü
à"å	�iä�ÿ-ætì��Kã-æëí1'����ëã æ9'������-æëí+'�è���ç\é�ì+ö)'"ü���çhç-é�å��}ä��+è"öPà�ñ�å	�+äUÿ æëü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#hç+é"ö+é�ì7�='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü��-ï"àmñ�å&�+ä�ÿeæëü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#hç+é"ö+é�ìE÷='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü\ï�ôEô�à�ñ�å��}äKÿ-æ�ü

àmñ�å+æ�ç��+æKâiü
à"åOæ�ç��+æ�â éKõPí+'"éPï%'�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'�ø&���eæ����ëã æ9'������-æëí+'�è��PçOé�ìPö�'�ü>"~ì&��ÿ��&$PêKì}ì-æ}ô��+ê"çiàöñ�å	�Oä�ÿeæëü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#�
�
\è�æ��%�='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü}ò�àEñ"å��iä�ÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#�
�
\è�æ��ö÷='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü\ú8�73�à�ñ�å��}äKÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'����Kãeæ�#��+êmò)'������-æëí+' ; êPêiäPæ���ì='"ü��}ç"ÿ æ"à�ñ"å��}äKÿ-æ�ü
à"å	�iä�ÿ-ætì��Kã-æëí1'����ëã æ9'������-æëí+'�è���ç\é�ì+ö)'"ü�
-éUì é�è�-æ"õPàEñ"å��iä�ÿ æ"ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#hç+é"ö+é�ì7�='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü7��ò��Pà�ñ�å��}äKÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#hç+é"ö+é�ìE÷='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü74�û��Pà�ñ�å��}äKÿ-æ�ü

àmñ�å+æ�ç��+æKâiü
à"åOæ�ç��+æ�â éKõPí+'"é��1'�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'�ø&���eæ����ëã æ9'������-æëí+'�è��PçOé�ìPö�'�ühø�ç��Kì èhé��+é�êKì-àmñhå	�+äUÿ æëü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'����Kãeæ�#��+êmò)'������-æëí+' ; êPêiäPæ���ì='"ü��}ç"ÿ æ"à�ñ"å��}äKÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#hç+é"ö+é�ì7�='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü&�����Pà�ñ�å��}äKÿ-æ�ü
à�ý5úhúcè��-æ�ôhé��}äXú�ú�ühà"å	�}äKÿ-æcì��Kã\æëí+'8#hç+é"ö+é�ìE÷='����)�-æëí+'"éUì	�-æKö-æ�ç�'�ü73�û}ò�à�ñ�å��}äKÿ-æ�ü

àmñ�å+æ�ç��+æKâiü
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à"å+æKç��+æ�â é�õ}í+'"éUô+'Kü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�ø&��� æ���Kãeæ9'����)�-æëí+'"è�Pç+éKìPö�'�ü>"~ì	�hÿ��	$}êKì}ì-æ}ô��iê�çiàmñhå	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#�
�
-èhæ�����'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü\ú��Pòhà�ñ"å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#�
�
-èhæ��m÷�'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü}ò�à�ñ�å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'����Kã æ�#��iêöò)'����)�-æëí+' ; êPê}ä}æ���ì='"ü��Pç�ÿ æëàEñ"å��}äKÿ-æ�ü
à"å	�}äUÿ-æ ì��Kã-æëí+'4���Kãeæ9'����)�-æëí+'"è���ç\é�ì+ö)'ëüiäPé�ö��	��#������-æ"àmñ�å&�+ä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�ö\æ�õ-é�iê"ç�þ���ìPö\ä�æ$'|�����\æëí+'"éKì	�\æ�ö-æKç='�üEõ�ò}àmñhå	�+äUÿ æëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#hç+éëöOé�ì9��'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�üEô�4Pàöñ�å	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#hç+éëöOé�ì�÷�'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü��9�Pàöñ�å	�Oä�ÿeæëü

àmñ"åOæ�ç��+æ�â+ü
ñcñcñ
à}æ�õhö+æ !}í+'"é��)' 1 í+'�é��+'�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�ø&��� æ���Kãeæ9'����)�-æëí+'"è�Pç+éKìPö�'�ü�!�ç-ô"à�ñ"å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#�
�
-èhæ�����'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü}ò�à�ñ�å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#�
�
-èhæ��m÷�'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü}ò�à�ñ�å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�ö\æ�õ-é�iê"ç�þ}éKì	�\æ�ç�ã\æ�õ-é����+æ�3PêOé�ì��+è$'������-æëí+'Ð�iê+éUì��)'"ü�àEñ"å��}ä�ÿ\æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�$}êKìPì\æPô��+ê"ç 1 '������\æëí+'"è��}ç+éKìPö�'�üPàöñ�å	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�$}êKìPì\æPô��+ê"ç&!)'������\æëí+'"è��}ç+éKìPö�'�üPàöñ�å	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'����Kã æ�#��iêöò)'����)�-æëí+' ; êPê}ä}æ���ì='"ü��Pç�ÿ æëàEñ"å��}äKÿ-æ�ü
à"å	�}äUÿ-æ ì��Kã-æëí+'4���Kãeæ9'����)�-æëí+'"è���ç\é�ì+ö)'ëü��Oàmñhå	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#hç+éëöOé�ì9��'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü\ï�ï��hà�ñ"å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#hç+éëöOé�ì�÷�'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü}ò�à�ñ�å��}äKÿ-æ�ü

àmñ}æKõ�ö+æëü
à}æ�õhö+æ !}í+'"é��mô1' 1 í+'"éëò1'�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�ø&��� æ���Kãeæ9'����)�-æëí+'"è�Pç+éKìPö�'�ü�!�ç-ô"à�ñ"å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#�
�
-èhæ�����'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü}ò�à�ñ�å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'8#�
�
-èhæ��m÷�'������\æëí+'"é�ì&�-æ�ö\æ�ç�'�ü}ò�à�ñ�å��}äKÿ-æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�ö\æ�õ-é�iê"ç�þ}éKì	�\æ�ç�ã\æ�õ-é����+æ�3PêOé�ì��+è$'������-æëí+'Ð�iê+éUì��)'"ü�àEñ"å��}ä�ÿ\æ�ü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�$}êKìPì\æPô��+ê"ç 1 '������\æëí+'"è��}ç+éKìPö�'�üPàöñ�å	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'�$}êKìPì\æPô��+ê"ç&!)'������\æëí+'"è��}ç+éKìPö�'�üPàöñ�å	�Oä�ÿeæëü
à�ý5ú�ú�è��-æ�ô�é��}äXú�ú�ü�à�å	�}äKÿ-æcì��Kã-æ"í+'����Kã æ�#��iêöò)'����)�-æëí+' ; êPê}ä}æ���ì='"ü��Pç�ÿ æëàEñ"å��}äKÿ-æ�ü
à"å	�}äUÿ-æ ì��Kã-æëí+'4���Kãeæ9'����)�-æëí+'"è���ç\é�ì+ö)'ëüëã è�ö+àmñhå	�Oä�ÿ æ"ü

àmñ}æKõ�ö+æëü
àmñ�ö�ç	����+ü
àmñ�ö�ç	����\è��Pêhç	�hö+æ�ü
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'�3�çPê�-æKç��-éhæPè�
Pê�ç��+æ��iêiè�é��Pêhç��E÷����8-x�+æ��iê}èhé��iê�ç	�m÷&�	�)%iê�ã��KìPõ��+æ��iêiè�é��+ê"ç	�ö÷	�	�&#��hâ
'������ ï��2ñ5ï0ñZ��ò�ò�ò
'��	�"ö��KìPõ�������çOé ; ÿ��+æcì��Kã-æhè^����å+æ �}ê ô"ê"ç�ç+æ�è4�OêKì+õ ò+é��)�����-æØ%}ø�%
'hø	�"ö+ètÿ-è�æ�õ é�ì����-æÕ÷��	��
+éhä�æ
�7#�#"ø�þ"ø�!9O ítç+æ��iê}èhé��iê�ç	�
�7#�#"ø�þ&<����½þ)!Pø�ø&�Xítå+æ�ç+èhéëêKì
"4�:"�ø�þ%&�	#	$öþ�ø�!+O í é�ì-é��hõ+æ�è�ô"ç+é�	�iê�ç
%&�	#�$mþ"ø�!9O ítõ+æ�è�ô�çOé����}ê�ç
%&�	#�$mþ�"Ð%½þ�!høPø��Xí é�õ
����ø�����þ�ø�!$O í æ�ì&��ç��
�&����þ"ø�!7O íåù\æ��
����ù�þ"ø�!7O í çOæ�

����ù�þ�"0%�þ�!Pøhø	�Xí é�õ
<�!	�mþ"ø�!7O í å&�}ä�ÿ-æ
<�!	�mþ"ø���3��½þ)!Pø�ø&�Xí|�����-æ
<�!	�mþ"ø���3��½þ�#�ø��Xí è��hç+é�ìPö
<�!	�mþ"ø���3��½þ%# 1 - ícê ; ý}æ�ô��
<�!	�mþ"ø���3��½þ�$	��!�#�# í ô�ä��iè�è
� "�#"ø�þ"ø�!9O í ä�é�è��

'Oäëê��"õ
')%$#��
'&#�-æ�ô�é
����ó���"ç+è�æKç ò�ç	����\æ�ç ô�ä��}èhè �~è��ç	���+æKö	�����)���+æ�ç"ìT�
')%$#���þ�3�!���#)�	�Xí ãiê}èhæ�èGñ:â"ãeäGñ�%$#���3���ç-è�æ"ç�þ>" 1 ��þm÷������*-��
%+#���þ�3�!��	#����Xíþã+ê}è�æ�èGñ.â�ã-ä�ñ¬%)#��&3	��çOèPæ�ç�þ�#�ÿ�ì�þ�÷Pø����
')%$#���þ�3�!���#)�	�Xí ãiê}èhæ�èGñ:â"ãeäGñ�%$#���3���ç-è�æ"ç�þ7#"ç��}ôPähæqþ"å��
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'�%+#���þ�3�!���#��&�Xí ãiê}è�æhèGñ:â"ãeäGñ�%$#���3��"ç\è�æ"ç�þEý���å&��â
'�%+ê}ô�ÿ�ã-æUì�� 1 ÿ-é}ä�õ\æ�çPù&�+ô��+ê"ç&� é�ì����-æ ô��}è�æ ê�
tÿ-è�é�ìPö����-æ ãiê}è�æ�è*ñ:â"ãeäGñ=%+#���3��"ç\è�æ"ç�þ�ý���å	�hâ
'mòhç	����-æKç ô�ä��}è�è
'��)�-é�è|�PçPê�-æKç���� ã���� ; æ æ�ã��&���
-�!%<�!m÷�þ�÷����mþhù�!�$"ø+#��9�Xí ôëêëã7ñ�è�ÿ�ì�ñ6â"ãeäGñ����hç+èPæKç7ñ¬%-ê}ôKÿ�ãeæ�ì�� 1 ÿ éhäëõ+æ"ç�ù��}ô��Pê�ç�� "~ã&�-ä
'�å&�}ä�é�õ	�)�-é�ì+ö�#�!m÷B���"ç+è�æKç
#�!ö÷�þ�3�!��&#����Xí ôëêëã7ñ�è�ÿ�ì�ñ:âhã-ä�ñ¬� ��ç-è�æ"ç2ñQ<	�Oä�éëõ&���+éKìPö&3	�hç+èPæKç
'	#)!m÷�þ�3�!���#��&�Xí ôëêKã7ñ�é ; ã7ñ�â"ãeäGñ=����ç+è}æ�ç\èGñQ<	�+ähéëõ	���+éKìPö�#�!�÷�3	��çOèPæ�ç
'9#�ç	�}ô�ä�æ éhè õOæ�
	�Kÿ-ä� ìiêKìPå	�iä�éëõ&���+éKìPö
'	#)!m÷�þ�3�!���#��&�Xícê"ç	�}ôhä�æGñ:âhã-ä�ñ¬� ��ç-è�æ"ç2ñ�å	�Eñ�#�!ö÷	3	�hç+è}æ�ç

'+è�Pê"ç+æ
1 !&$��÷	3�þ)��÷�ø&����#�"&#��Xí ñ ; �Aù
'	#��-æ�ô�é�
���� å&�}ä�é�õÓæ�ì-ôëê�õ+é�ì+ö�
Pê"ç â"ã\ä êKÿ	���hÿ	�
'+æ*ñ:ö2ñmð�÷Pø�ù-úKû+-^"�#�#+úKû�û��mõ\ú�ï
R �>"�ø���þ�����$�#)% "�9O í ÷Pø�ù-úKû
'��Oæ��iê}è�é�iê"ç&��%Pø�%�
+é�ä�æ�ì��Kã-æ
����3�þ%Pø�%�þ�ù:"����Xítç+æ��+ê}è�é��+ê"ç&�2ñ6õ��Põ
'�3hç+æ�
+é�â�
}ê"ç�"0%������hç+é ; ÿ��+æ}è é�ì����-æ¢÷��&��
+é�ä�æ
'+éKõ+æ�ì	�+é
-é�æ"ç+è�����å+æ �}ê ; æ å	�}ä�éKõ1÷��&�tì��Kã-æhè �~æ*ñ:ö2ñ]ô����"ç	�iô��+æ�ç���� ���-æ ; æKö+é�ì�ì-éUìiö:�
"0%�þ�3�����ù>"�÷Xí é
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.repository.structure;

import moses.xml.*;
import java.io.*;
import java.util.*;
import java.beans.*;

/**
 * This abstract class stores the repository using XML.
 * Only the storing is implemented, the load method is implemented
 * in subclasses.
 * <p>
 * The repository is passed as a dictionary of its entries.
 * <p>
 * The structure of the xml file is specified in the file "repository.dtd".
 * The tags and attribute names and other constants are stored in "RepositoryXML
.properties".
 * 
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created first version based on RepositoryPlaintexter.
java
 * 
 * @see RepositoryPersistenceManager
 * @see RepositoryPlaintexter
 * @see Repository
 * @see IDStrategy
 */
abstract public class RepositoryXML 

implements RepositoryPersistenceManager 
{

/** Repository structure version produced with store method. */
public static final String OUTPUT_VERSION = " 1.0";

/** Holds the strategy for checking the input repository version. */
VersionStrategy version = null;

/** Holds the repository main root. */
Dictionary applications = null;

/** Holds the repository, used by load. */
Dictionary rep = null;

/** Holds the strategy for producing unique identifiers. */
IDStrategy id = null;
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/** Holds path and name for the repository file. */
String pathAndName = null;

/** Holds the resource bundle with all the constants. */
ResourceBundle res = ResourceBundle.getBundle(" RepositoryXML", 

Locale.getDefault());

// get tag names
final String ROOT_TAG = res.getString(" ROOT_TAG");
final String ROOT_VER_ATTR = res.getString(" ROOT_VER_ATTR");
final String INIT_DESC_TAG = res.getString(" INIT_DESC_TAG");
final String DESC_TAG = res.getString(" DESC_TAG");
final String DESC_ID_ATTR = res.getString(" DESC_ID_ATTR");
final String ENTRY_TAG = res.getString(" ENTRY_TAG");
final String KEY_TAG = res.getString(" KEY_TAG");
final String REF_TAG = res.getString(" REF_TAG");
final String REF_ID_ATTR = res.getString(" REF_ID_ATTR");
final String VAL_TAG = res.getString(" VAL_TAG ");
final String VAL_TYPE_ATTR = res.getString(" VAL_TYPE_ATTR");
final String VAL_TYPE_STR = res.getString(" VAL_TYPE_STR");
final String VAL_TYPE_OBJ = res.getString(" VAL_TYPE_OBJ");
final String VAL_TYPE_CLASS = res.getString(" VAL_TYPE_CLASS");
final String LIST_TAG = res.getString(" LIST_TAG");

/** 
 * Prefix for xml identifiers. 
 * Identifiers must start with a letter.
 */
final String ID_PREFIX = res.getString(" ID_PREFIX");

/** Writes the output with this encoding, e.g.: UTF−8 */
final String WRITE_ENCODING = res.getString(" WRITE_ENCODING");

/** Name of the dtd file used for output. */
final String REP_DTD_FILE = res.getString(" REP_DTD_FILE");

final String BACKUP_EXTENSION = res.getString(" BACKUP_EXTENSION");

/** Indentation added in each level. */
final String INDENT_STR = res.getString(" INDENT_STR");

/** A Line between descriptors? */
final boolean LINE = res.getString(" LINE").equals(" true");

/**
 * Set the storage location.
 * 
 * @param pathAndName Platform dependent string specifying the
 * storage location completely.
 */
public void setPathAndName(String pathAndName) {

this.pathAndName = pathAndName;
}

/** 
 * Returns the storage location. 
 */
public String getPathAndName() {

return pathAndName;
}
   
/** 
 * Write the repository to a file, specified with setPathAndName.
 * The old file will be backuped.
 * Characters reserved for xml such as &gt; will be converted 
 * in predefined entities.
 * Identifiers for the different objects were generated through an IDStrategy.
 * 
 * @param rep The repository to be stored.
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 * @throws IOException Exceptions not handled here were reported as 
 * IOExceptions.
 */
public void store(Dictionary rep) throws IOException {

System.out.println(" Store repository");
// backup the old file
File origFile = new File(pathAndName);
File bakFile = new File(pathAndName + BACKUP_EXTENSION);
origFile.renameTo(bakFile);

// id strategy
id = new CountID();

// output writer
PrintWriter pw = new PrintWriter(

 new BufferedWriter(
 new OutputStreamWriter(
 new FileOutputStream(pathAndName), WRITE_ENCODING)));
 

// write xml prolog
pw.print(" <?xml version=’1.0’");
pw.println("  encoding=’" + WRITE_ENCODING + " ’ standalone=’no’?>");
pw.println(" <!−− Moses Repository −−>");
pw.println(" <!DOCTYPE " + ROOT_TAG + "  SYSTEM \"" + REP_DTD_FILE + " \">");
pw.println();

// write root tag
pw.println(" <" + ROOT_TAG + "  "

+ ROOT_VER_ATTR + " =\"" + OUTPUT_VERSION + " \">");
pw.println();

// write InitDescriptor
pw.println(" <" + INIT_DESC_TAG + " >");
Descriptor initDesc = (Descriptor) rep.get(Repository.INIT_DESCRIPTOR);
writeEntries(initDesc, INDENT_STR, pw);
pw.println(" </" + INIT_DESC_TAG + " >");

// go through all descriptors, except the Initdescriptor
for (Enumeration en = rep.keys(); en.hasMoreElements(); ) {

Object key = en.nextElement();
if (!(key instanceof String

&& key.equals(Repository.INIT_DESCRIPTOR))) {
Descriptor d = (Descriptor) rep.get(key);
pw.println();
if (LINE) {

pw.println(" <!−− ************************************* −−> ");
}
pw.print(" <" + DESC_TAG + "  " + DESC_ID_ATTR );
pw.println(" =\"" + ID_PREFIX + id.get(d) + " \">");
writeEntries(d, INDENT_STR, pw);
pw.println(" </" + DESC_TAG + " >");

} else {
// don’t write InitDescriptor

}
}

pw.println(" </" + ROOT_TAG + " >");  
 
pw.flush();
pw.close();

}

/**
 * Write all entries of the Descriptor.
 * An entry consists of a key and some data.
 * 
 * @param d The Descriptor to be stored.
 * @param indent Indentation used by this recursion.
 * @param pw PrintWriter for the output data.
 */
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void writeEntries(Descriptor d, String indent, PrintWriter pw) {
try {

for (Enumeration en = d.keys(); en.hasMoreElements(); ) {
Object o = en.nextElement();
Object content = d.get(o);

pw.print(indent);
pw.println(" <" + ENTRY_TAG + " >");

pw.print(indent + INDENT_STR);
pw.print(" <" + KEY_TAG + " >");

pw.print(Xml.normalize(o.toString()));
pw.println(" </" + KEY_TAG + " >");

writeData(content, indent + INDENT_STR, pw);

pw.print(indent);
pw.println(" </" + ENTRY_TAG + " >");

}
} catch (PropertyVetoException e) {

e.printStackTrace();
}

}

/**
 * Writes the data stored in content with its tag.
 *
 * @param content The data to be stored.
 * @param indent Indentation used by this recursion.
 * @param pw PrintWriter for the output data.
 * @throws PropertyVetoException 
 */
void writeData(Object content, String indent, PrintWriter pw) 

throws PropertyVetoException {
if (content instanceof String) {

pw.print(indent);
pw.println(" <" + VAL_TAG + "  " + VAL_TYPE_ATTR + " =\""

+ VAL_TYPE_STR + " \">"
+ Xml.normalize((String) content) + " </" + VAL_TAG + " >");

} else if (content instanceof Descriptor) {
pw.print(indent);
pw.println(" <" + REF_TAG + "  " + REF_ID_ATTR + " =\""

+ ID_PREFIX + id.get(content) +" \"/>");
} else if (content instanceof Class) {

pw.print(indent);
pw.println(" <" + VAL_TAG + "  "

+ VAL_TYPE_ATTR + " =\"" + VAL_TYPE_CLASS+ " \">"
+ ((Class) content).getName() + " </" + VAL_TAG + " >"); 

} else if (content instanceof Vector) {
pw.print(indent);
pw.println(" <" + LIST_TAG + " >");
for (Iterator it = ((Vector) content).iterator(); it.hasNext(); ) {

Object listItem = it.next();
// recursive call for list items
writeData(listItem, indent + INDENT_STR, pw);

}
pw.print(indent);
pw.println(" </" + LIST_TAG + " >");

} else {
// last possibility, content is an Object and store the class name
pw.print(indent);
pw.println(" <" + VAL_TAG + "  "

+ VAL_TYPE_ATTR + " =\"" + VAL_TYPE_OBJ + " \">"
+ content.getClass().getName() + " </" + VAL_TAG + " >");

}
}

/** 
 * Load the dictionary from a file. DescriptorConnectable classes are 
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 * automatically connected.
 * 
 * @param rep The dictionary to be stored.
 * 
 * @throws IOException
 * @throws ClassNotFoundException
 * @throws PropertyVetoException
 */
abstract public Dictionary load(Dictionary applications) 

throws IOException, ClassNotFoundException, PropertyVetoException;

 
}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.repository.structure;

import moses.xml.*;
import java.io.*;
import java.net.*;
import java.util.*;
import java.lang.reflect.*;
import java.beans.*;
// XML interfaces
import org.w3c.dom.*;
import org.xml.sax.*;

/**
 * This class loads a repository form a file using a validating DOM parser and D
OM tree.
 * The different DOM parsers were instantiated through a DOM parser strategy.
 * The store method is inherited.
 * <p>
 * The structure of the xml file is specified in the file "repository.dtd".
 * The tags and attribute names and other constants are stored in "RepositoryXML
.properties".
 * 
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 * 
 * @see RepositoryPersistenceManager
 * @see RepositoryPlaintexter
 * @see Repository
 * @see DOMParserWrapper
 * @see RepositoryXMLSax
 */
public class RepositoryXMLDom 

extends RepositoryXML 
{

/** Repository xml file version accepted by this load. */
final String ACCEPT_VERSION = " 1.0";

/** Stores the id’s and the descriptors. */
Map refs = null;

/** Property name for the java DOM parser builder factory. */
final String JAVAX_XML_PROPERTY = " javax.xml.parsers.DocumentBuilderFactory";

/** Use this DOM parser wrapper in the strategy pattern. */

�+�



kml?n�o7p+q

final String DOM_PARSER = res.getString(" DOM_PARSER");
/** Java parser builder factory. */
final String JAVAX_XML_FACTORY = res.getString(" JAVAX_XML_FACTORY");

/** 
 * Load the dictionary from a file. DescriptorConnectable classes are 
 * automatically connected.
 * The repsository xml file version is validated during the loading process.
 * 
 * @param rep The dictionary to be stored
 * 
 * @throws IOException
 * @throws ClassNotFoundException
 * @throws PropertyVetoException
 */
public Dictionary load(Dictionary applications) 

throws IOException, ClassNotFoundException, PropertyVetoException {
System.out.println(" Load Repository XMLDom");
this.applications = applications;
rep = new Hashtable();
refs = new HashMap();
// strategy for checking the input version of the repository file
version = new ExactVersion(ACCEPT_VERSION);
try {

// setting of the java xml extension factory builder
System.setProperty(JAVAX_XML_PROPERTY, JAVAX_XML_FACTORY);
// set DOM parser
DOMParserWrapper parser = 

(DOMParserWrapper) Class.forName(DOM_PARSER).newInstance();
URL url = ( new File(pathAndName)).toURL();
Document doc = parser.parse(url);
Element rootEl = (Element) doc.getElementsByTagName(ROOT_TAG).item(0);
Element initEl = (Element) 

rootEl.getElementsByTagName(INIT_DESC_TAG).item(0);
Descriptor initDesc = new Descriptor();
NodeList descNl = rootEl.getElementsByTagName(DESC_TAG);
int size = descNl.getLength();

if (!version.valid(rootEl.getAttribute(ROOT_VER_ATTR))) {
throw new IOException(" wrong repository version!");

}

rep.put(Repository.INIT_DESCRIPTOR, initDesc);

// get all descriptors
for ( int i = 0; i < size; i++) {

Element el = (Element) descNl.item(i);
Descriptor d = new Descriptor();
rep.put(d, d);
refs.put(el.getAttribute(DESC_ID_ATTR), d);

}

// fill InitDescriptor
getEntries(initDesc, initEl);

// fill all Descriptors
for ( int i = 0; i < size; i++) {

Element el = (Element) descNl.item(i);
Descriptor d = 

(Descriptor) refs.get(el.getAttribute(DESC_ID_ATTR));
getEntries(d, el);

}
} catch (MalformedURLException e) {

e.printStackTrace();
} catch (SAXParseException e) {

System.err.println(" SystemId:" + e.getSystemId());
System.err.println(" PublicId: " + e.getPublicId());
System.err.println(" Line: " + e.getLineNumber() 

+ "  Col: " + e.getColumnNumber()); 
if (e.getException() != null) {
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System.err.println(" inner: " + e.getException());
System.err.println(" message: " + e.getMessage());

}
e.printStackTrace();

} catch (SAXException e) {
if (e.getException() != null) {

System.err.println(" inner: " + e.getException());
System.err.println(" message: " + e.getMessage());

}
e.printStackTrace();

} catch (InstantiationException e) {
e.printStackTrace();

} catch (IllegalAccessException e) {
e.printStackTrace();

} catch (ClassCastException e) {
e.printStackTrace();

}
return rep;

}

/**
 * Fills a Descriptor using the DOM element.
 *
 * @param d The current Descriptor.
 * @param el The current Element from the DOM tree.
 * 
 * @throws IOException Reports an invalid Descriptor reference.
 * @throws ClassNotFoundException Reports the missing of class files 
 * specified in the repository.
 * @throws PropertyVetoException Access not allowed.
 */
void getEntries(Descriptor d, Element el) 

throws IOException, ClassNotFoundException, PropertyVetoException {
NodeList nl = el.getElementsByTagName(ENTRY_TAG);
for ( int i = 0; i < nl.getLength(); i++) {

Element entry = (Element) nl.item(i);
// there are maybe other Nodes, hence it’s impossible
// to use the methods firstChild() and lastChild()

// get the key data
Element keyEl = (Element) entry.getElementsByTagName(KEY_TAG).item(0);

// look for the second element with data
// the DTD ensures a second element!
Node n = keyEl.getNextSibling();
while (!(n instanceof Element)) {

n = n.getNextSibling();
}
Element data = (Element) n;
String key = keyEl.getFirstChild().getNodeValue();

d.set(key, getData(data, d));
}

}

/**
 * Processes an element of the DOM tree
 * and returns the new object.
 * The data objects can refer to the whole repository through
 * the field applications.
 *
 * @param data The current element node from the DOM tree.
 * @param d Current Descriptor
 * , needed sometimes for connection with the data object.
 * @throws IOException Reports an invalid Descriptor reference.
 * @throws ClassNotFoundException Reports the missing of class files 
 * specified in the repository.
 *
 * @return Data object from the repository.
 */
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Object getData(Element data, Descriptor d) 
throws IOException, ClassNotFoundException {

Object val = null;
if (data.getTagName().equals(VAL_TAG)) {

if (data.getAttribute(VAL_TYPE_ATTR).equals(VAL_TYPE_STR)) {
if (data.hasChildNodes()) {

val = data.getFirstChild().getNodeValue();
} else {

val = "";
}

} else if (data.getAttribute(VAL_TYPE_ATTR).equals(VAL_TYPE_OBJ)) {
try {

Class cl = Class.forName(data.getFirstChild().getNodeValue());
Collection interfaces = Arrays.asList(cl.getInterfaces());
boolean appcl = interfaces.contains(ApplicationClient.class);
boolean descon = interfaces.contains(DescriptorConnectable.class

);
if (appcl && descon) {

Class[] ctorpara = {Descriptor.class, Dictionary.class};
Constructor ctor = cl.getConstructor(ctorpara);
Object[] instpara = {d, applications};
val = ctor.newInstance(instpara);

} else if (!appcl && descon) {
Class[] ctorpara = {Descriptor.class};
Constructor ctor = cl.getConstructor(ctorpara);
// is there a specalized constructor?
// (an interface can’t say anything)
if (ctor != null) {

Object[] instpara = {applications};
val = ctor.newInstance(instpara);

} else {
val = cl.newInstance();
((DescriptorConnectable) val).setDescriptor(d);

}
} else if (appcl && !descon) {

val = cl.newInstance();
((ApplicationClient) val).setApplications(applications);

} else {
val = cl.newInstance();

}
} catch (InstantiationException e) {

e.printStackTrace();
} catch (IllegalAccessException e) {

e.printStackTrace();
} catch (ClassCastException e) {

e.printStackTrace();
} catch (NoSuchMethodException e) {

e.printStackTrace();
} catch (InvocationTargetException e) {

e.printStackTrace();
}

} else if (data.getAttribute(VAL_TYPE_ATTR).equals(VAL_TYPE_CLASS)) {
try {

val = Class.forName(data.getFirstChild().getNodeValue());
} catch (ClassCastException e) {

e.printStackTrace();
}

}
} else if (data.getTagName().equals(REF_TAG)) {

val = refs.get(data.getAttribute(REF_ID_ATTR));
if (val == null) {

throw new IOException(" Descriptor not found");
}

} else if (data.getTagName().equals(LIST_TAG)) {
NodeList nl = data.getChildNodes();
Vector v = new Vector();
for ( int i = 0; i < nl.getLength(); i++) {

Node n = nl.item(i);
// ignore the other nodes, e.g. empty text nodes
if (n instanceof Element) {
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// recursive call inoder to get the content
v.add(getData((Element) n, d));

}
}
val = v;

}
return val;

}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.repository.structure;

import moses.xml.*;
import java.io.*;
import java.net.*;
import java.util.*;
import java.lang.reflect.*;
import java.beans.*;
// XML interfaces
import org.xml.sax.*;
import org.xml.sax.helpers.*;

/**
 * This class loads a repository form a file using a validating SAX parser.
 * The load process is implemented as one pass parser.
 * This class processes
 * The store method is inherited.
 * <p>
 * The structure of the xml file is specified in the file "repository.dtd".
 * The tags and attribute names and other constants are stored in "RepositoryXML
.properties".
 * 
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 * 
 * @see RepositoryPersistenceManager
 * @see RepositoryPlaintexter
 * @see Repository
 * @see RepositoryXMLDom
 */
public class RepositoryXMLSax 

extends RepositoryXML 
implements DocumentHandler, ErrorHandler 

{

/** Repository xml file version accepted by this load. */
final String ACCEPT_VERSION = " 1.0";

/** Stores the id’s and the descriptors. */
Map refs = null;

// SAX specific variables

/** Stack for nested list tags. */
Stack stack = null;
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// The structures aren’t nested, so one variable is enough. 
/** Holds the current string. */
String curStr = null;
/** Holds the current reference identifier. */
String curRefId = null;
/** Holds the current descriptor. */
Descriptor curDesc = null;
/** Holds the current VAL_TYPE_ATTR. */
String curValType = null;
/** Holds the current KEY_TAG. */
String curKey = null;
/** Holds the current data object. */
Object curData = null;

/** SAX parser class name for parser factory. */
final String SAX_PARSER = res.getString(" SAX_PARSER");

/** 
 * Load the dictionary from a file. DescriptorConnectable classes are 
 * automatically connected.
 * <p>
 * The repository xml file version is validated during the loading process.
 * 
 * @param rep The dictionary to be stored
 * 
 * @throws IOException
 * @throws ClassNotFoundException
 * @throws PropertyVetoException
 */
public Dictionary load(Dictionary applications) 

throws IOException, ClassNotFoundException, PropertyVetoException {
System.out.println(" Load Repository XMLSax");
this.applications = applications;
version = new ExactVersion(ACCEPT_VERSION);
rep = new Hashtable();
refs = new HashMap();
stack = new Stack();
try {

URL url = ( new File(pathAndName)).toURL();
Parser parser = ParserFactory.makeParser(SAX_PARSER);
parser.setErrorHandler( this);
parser.setDocumentHandler( this);
parser.parse(url.toExternalForm());

} catch (MalformedURLException e) {
e.printStackTrace();

} catch (SAXParseException e) {
System.err.println(" SystemId:" + e.getSystemId());
System.err.println(" PublicId: " + e.getPublicId());
System.err.println(" Line: " + e.getLineNumber() 

+ "  Col: " + e.getColumnNumber()); 
if (e.getException() != null) {

System.err.println(" inner: " + e.getException());
System.err.println(" message: " + e.getMessage());

}
e.printStackTrace();

} catch (SAXException e) {
if (e.getException() != null) {

System.err.println(" inner: " + e.getException());
System.err.println(" message: " + e.getMessage());

}
e.printStackTrace();

} catch (InstantiationException e) {
e.printStackTrace();

} catch (IllegalAccessException e) {
e.printStackTrace();

} catch (ClassCastException e) {
e.printStackTrace();

}
return rep;
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}

//*****************************************************************************
// DocumentHandler interface implementation

/**
 * Do nothing.
 */
public void startDocument() throws SAXException {

// do nothing
}

/**
 * Do nothing.
 */
public void endDocument() throws SAXException {

// do nothing
}

/**
 * Called for each new tag.
 * Mostly, remember last tag and attribute name.
 * @throws SAXException Wrapper exception for all exceptions.
 */
public void startElement(String name, AttributeList attrs) throws SAXException {

if (name.equals(ROOT_TAG)) {
if (!version.valid(attrs.getValue(ROOT_VER_ATTR))) {

throw new SAXException(" moses: wrong repository version!");
}

} else if (name.equals(INIT_DESC_TAG)) {
curDesc = new Descriptor();
rep.put(Repository.INIT_DESCRIPTOR, curDesc);

} else if (name.equals(DESC_TAG)) {
String id = attrs.getValue(DESC_ID_ATTR);
// descriptor may be created in advance
if (!refs.containsKey(id)) {

Descriptor desc = new Descriptor();
refs.put(id, desc);
rep.put(desc, desc);

}
curDesc = (Descriptor) refs.get(id);

} else if (name.equals(ENTRY_TAG)) {
} else if (name.equals(KEY_TAG)) {
} else if (name.equals(REF_TAG)) {

curRefId = attrs.getValue(REF_ID_ATTR);
} else if (name.equals(VAL_TAG)) {

curValType = attrs.getValue(VAL_TYPE_ATTR);
} else if (name.equals(LIST_TAG)) {

stack.push( new Vector());
} else {

throw new SAXException(" unknown Tag");
}

}

/**
 * Read the data between the tags.
 * Data may be fragmented and has to be recomposed.
 * @throws SAXException Wrapper exception for all exceptions.
 */  
public void characters( char buf [], int offset, int len) throws SAXException {

// characters may be delivered in different chunks
// curStr == null == new string
if (curStr == null) {

curStr = new String(buf, offset, len);
} else {

// recompose
curStr += new String(buf, offset, len);

}
}
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/**
 * Do nothing.
 */
public void ignorableWhitespace( char[] ch, int start, int length) {

// do nothing
}

/**
 * Called for each end of a tag. The main work is done in this method.
 * This method uses all the current data and the stack.
 *
 * @throws SAXException Wrapper exception for all exceptions.
 */  
public void endElement(String name) throws SAXException {

if (name.equals(ROOT_TAG)) {
} else if (name.equals(INIT_DESC_TAG)) {

// for safety
curDesc = null;

} else if (name.equals(DESC_TAG)) {
// for safety
curDesc = null;

} else if (name.equals(ENTRY_TAG)) {
try {

curDesc.set(curKey, curData);
} catch (PropertyVetoException e) {

throw new SAXException(e);
}
// for safety
curKey = null;
curData = null;

} else if (name.equals(KEY_TAG)) {
curKey = curStr;
// for safety
curStr = null;

} else if (name.equals(REF_TAG)) {
// if the target descriptor don’t exist (forward reference)
// create the descriptor in advance
if (!refs.containsKey(curRefId)) {

Descriptor d = new Descriptor();
refs.put(curRefId, d);
rep.put(d, d);

}
Descriptor desc = (Descriptor) refs.get(curRefId);
// stack == empty == no nested structure
if (stack.empty()) {

curData = desc;
} else {

((Vector) stack.peek()).add(desc);
}
// for safety
curRefId = null;

} else if (name.equals(VAL_TAG)) {
Object val = null;
Descriptor d = curDesc;
if (curValType.equals(VAL_TYPE_STR)) {

val = curStr;
} else if (curValType.equals(VAL_TYPE_OBJ)) {

try {
Class cl = Class.forName(curStr);
Collection interfaces = Arrays.asList(cl.getInterfaces());
boolean appcl = interfaces.contains(ApplicationClient.class);
boolean descon = interfaces.contains(DescriptorConnectable.class

);
if (appcl && descon) {

Class[] ctorpara = {Descriptor.class, Dictionary.class};
Constructor ctor = cl.getConstructor(ctorpara);
Object[] instpara = {d, applications};
val = ctor.newInstance(instpara);

} else if (!appcl && descon) {
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Class[] ctorpara = {Descriptor.class};
Constructor ctor = cl.getConstructor(ctorpara);
// is there a specalized constructor?
// (an interface can’t say anything)
if (ctor != null) {

Object[] instpara = {applications};
val = ctor.newInstance(instpara);

} else {
val = cl.newInstance();
((DescriptorConnectable) val).setDescriptor(d);

}
} else if (appcl && !descon) {

val = cl.newInstance();
((ApplicationClient) val).setApplications(applications);

} else {
val = cl.newInstance();

}
} catch (ClassNotFoundException e) {

throw new SAXException(e);
} catch (InstantiationException e) {

throw new SAXException(e);
} catch (IllegalAccessException e) {

throw new SAXException(e);
} catch (ClassCastException e) {

throw new SAXException(e);
} catch (NoSuchMethodException e) {

throw new SAXException(e);
} catch (InvocationTargetException e) {

throw new SAXException(e);
}

} else if (curValType.equals(VAL_TYPE_CLASS)) {
try {

val = Class.forName(curStr);
} catch (ClassNotFoundException e) {

throw new SAXException(e);
} catch (ClassCastException e) {

throw new SAXException(e);
}

}

// stack == empty == no nested structure
if (stack.empty()) {

curData = val;
} else {

((Vector) stack.peek()).add(val);
}
//for safety
curValType = null;
curStr = null;

} else if (name.equals(LIST_TAG)) {
Vector list = (Vector) stack.pop();
// stack == empty == no nested structure
if (stack.empty()) {

curData = list;
} else {

((Vector) stack.peek()).add(list);
}

} else {
throw new SAXException(" unknown Tag");

}
}

/**
 * Do nothing.
 */
public void processingInstruction(String target, String data) {

// do nothing
}

/**
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 * Do nothing.
 */
public void setDocumentLocator(Locator locator) {

// do nothing
}

//*****************************************************************************
// ErrorHandler interface implementation

/**
 * Report all SAX warnings.
 *
 * @exception SAXParseException
 */
public void warning(SAXParseException e) throws SAXParseException {

throw e;
}

/**
 * Report all SAX errors.
 *
 * @exception SAXParseException
 */
public void error(SAXParseException e) throws SAXParseException {

throw e;
}

/**
 * Report all SAX fatal errors.
 *
 * @exception SAXParseException
 */
public void fatalError(SAXParseException e) throws SAXParseException {

throw e;
}
 
}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.repository.objecttypes.mosescomponent;

import java.io.*;
import java.net.*;
import java.util.*;
import java.awt.*;
import java.beans.*;
//moses
import moses.repository.objecttypes.*;
import graph.*;
import graph.util.*;
import graph.graphtype.*;
import moses.xml.*;
// XML interfaces
import org.w3c.dom.*;
import org.xml.sax.*;

/**
 * This class manages the persistence of graphs using xml.
 * The graphs may be nested.
 * Informations about graphs are fetched through a GraphTypeFinder class.
 * <p>
 * The DTD in the loading process is specified in xml file.
 * For xml files with a relative dtd path, e.g. the filename, you have to
 * specify the xml file either in the consturctor or the method setXMLFile.
 * <p>
 * The structure of the xml file is specified in the file "graphstorage.dtd".
 * The tags and attribute names and other constants are stored in "GraphXMLStora
ge.properties".
 * <p>
 * The load method uses a DOM tree for rebuilding a graph.
 * 
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 * 
 * @see Graph
 * @see GraphType
 * @see Vertex
 * @see VertexType
 * @see Edge
 * @see EdgeType
 * @see AttributeSpec
 * @see GraphConstants
 * @see GraphTypeFinder
 * @see DOMParserWrapper
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 * @see Xml
 */
public class GraphXMLStorage 

implements ObjectXMLStorageStrategy
{

/** Graphstorage structure version produced with store method. */
public static final String OUTPUT_VERSION = " 1.0";

/** Current XML file. */
URL xmlFile = null;

/** Holds the strategy for producing unique identifiers. */
IDStrategy ID = new CountID();

/** Holds the strategy for checking the input graphstorage version. */
VersionStrategy version = new ExactVersion(" 1.0");

/** Holds a GraphTypeFinder for getting type informations about graphs. */
GraphTypeFinderInterface graphTypeFinder = null;
 
ResourceBundle res = ResourceBundle.getBundle(" GraphXMLStorage", 

Locale.getDefault());

// tag and attribute names
final String ROOT_TAG = res.getString(" ROOT_TAG");
final String ROOT_VER_ATTR = res.getString(" ROOT_VER_ATTR");
final String GRAPH_TAG = res.getString(" GRAPH_TAG");
final String GRAPH_NAME_ATTR = res.getString(" GRAPH_NAME_ATTR");
final String VERTEX_TAG = res.getString(" VERTEX_TAG");
final String VERTEX_ID_ATTR = res.getString(" VERTEX_ID_ATTR");
final String EDGE_TAG = res.getString(" EDGE_TAG");
final String EDGE_A_ATTR = res.getString(" EDGE_A_ATTR");
final String EDGE_B_ATTR = res.getString(" EDGE_B_ATTR");
final String VAL_TAG = res.getString(" VAL_TAG ");
final String VAL_NAME_ATTR = res.getString(" VAL_NAME_ATTR ");
final String VAL_TYPE_ATTR = res.getString(" VAL_TYPE_ATTR");
final String VAL_PARSER_ATTR = res.getString(" VAL_PARSER_ATTR");

// type names
final String TYPE_INTEGER = res.getString(" TYPE_INTEGER");
final String TYPE_REAL = res.getString(" TYPE_REAL");
final String TYPE_STRING = res.getString(" TYPE_STRING");
final String TYPE_TEXT = res.getString(" TYPE_TEXT");
final String TYPE_COLOR = res.getString(" TYPE_COLOR");
final String TYPE_TYPE = res.getString(" TYPE_TYPE");
final String TYPE_EXPRESSIONFRAME = res.getString(" TYPE_EXPRESSIONFRAME");
final String TYPE_EXPRESSION = res.getString(" TYPE_EXPRESSION");
final String TYPE_PARAMETERS = res.getString(" TYPE_PARAMETERS");
final String TYPE_PARSED = res.getString(" TYPE_PARSED");
final String TYPE_EXTRAPARSER = res.getString(" TYPE_EXTRAPARSER");
final String TYPE_BOOLEAN = res.getString(" TYPE_BOOLEAN");
final String TYPE_DOUBLE = res.getString(" TYPE_DOUBLE");
final String TYPE_POINT = res.getString(" TYPE_POINT");

final String TRUE = res.getString(" TRUE");
final String FALSE = res.getString(" FALSE");
final String POINT_DELIM = res.getString(" POINT_DELIM");

/** 
 * Prefix for xml identifiers. 
 * Identifiers must start with a letter.
 */
final String ID_PREFIX = res.getString(" ID_PREFIX");

/** Writes the output with this encoding, e.g.: UTF−8 */
final String WRITE_ENCODING = res.getString(" WRITE_ENCODING");

/** Use this DOM parser in the strategy pattern. */
final String DOM_PARSER = res.getString(" DOM_PARSER");
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/** Name of the dtd file used for output. */
final String GS_DTD_FILE = res.getString(" GS_DTD_FILE");

/** Indentation added in each level. */
final String INDENT_STR = res.getString(" INDENT_STR");

/**
 * Create a GraphXMLStorage that uses a GraphTypeFinder.
 *
 * @param graphTypeFinder GraphTypeFinder class.
 */
public GraphXMLStorage(GraphTypeFinderInterface graphTypeFinder) {

this.graphTypeFinder = graphTypeFinder;
}

/**
 * Create a GraphXMLStorage that uses a GraphTypeFinder and specifies the xml fi
le.
 *
 * @param graphTypeFinder GraphTypeFinder class.
 * @param file XML file.
 */
public GraphXMLStorage(GraphTypeFinderInterface graphTypeFinder, URL file) {

this.graphTypeFinder = graphTypeFinder;
setXMLFile(file);

}

/**
 * Set the XML file.
 * 
 * @param file XML file.
 */
public void setXMLFile(URL file) {

this.xmlFile = file;
}

/**
 * Get the XML file.
 *
 * @return XML file.
 */
public URL getXMLFile() {

return xmlFile;
}

/**
 * Store a graph in xml file using an output stream. 
 *
 * @param outputStream Write the graph to this OutputStream.
 * @param o Graph to store.
 */
public void store(OutputStream outputStream, Object o) throws IOException {

System.out.println(" Store graph");
Graph graph = (Graph) o;

PrintWriter pw = new PrintWriter(
 new BufferedWriter(
 new OutputStreamWriter(
 outputStream, WRITE_ENCODING)));
 

// write xml prolog
pw.print(" <?xml version=’1.0’");
pw.println("  encoding=’" + WRITE_ENCODING + " ’ standalone=’no’?>");
pw.println(" <!−− a moses graph −−>");
pw.println(" <!DOCTYPE " + ROOT_TAG + "  SYSTEM \"" + GS_DTD_FILE + " \">");
pw.println();

// write root tag
pw.print(" <" + ROOT_TAG + "  ");
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pw.println(ROOT_VER_ATTR + " =\"" + OUTPUT_VERSION + " \">");
writeGraph(graph, "", "", pw);
pw.println(" </" + ROOT_TAG + " >");  

pw.flush();
pw.close();

}

/**
 * Write a graph to the PrintWriter. This method is prepared for recursive calls
.
 * Looks for type informations about the graph. If no type informations is
 * available, work only with the primitive JAVA data types.
 *
 * @param graph The graph to be stored.
 * @param name Key name of the attribute (Moses terminology) with this graph,
 * else "".
 * @param indent Indentation used by this recursion.
 * @param pw PrintWriter for the output data.
 */
void writeGraph(Graph graph, String name, String indent, PrintWriter pw) 

throws IOException {
GraphType graphType = null;
try {

String graphTypeName = (String) graph.getType();
graphType = graphTypeFinder.getGraphType(graphTypeName);

} catch (ClassNotFoundException e) {
e.printStackTrace();
return;

} catch (PropertyVetoException e) {
e.printStackTrace();
return;

} catch (NullPointerException e) {
// the graph don’t have a type
graphType = null;

}

pw.println();
pw.print(indent);
pw.print(" <" + GRAPH_TAG + "  ");
pw.println(GRAPH_NAME_ATTR + " =\"" + name + " \">");

// graph values
for(Iterator it = graph.keySet().iterator(); it.hasNext(); ) {

String key = (String) it.next();
writeValue(key, graph, graphType, indent + INDENT_STR, pw);

}
pw.println();

// vertices
for (Iterator it = graph.vertices().iterator(); it.hasNext(); ) {

Vertex v = (Vertex) it.next();
VertexType vType;
try {

vType = graphType.getVertexTypeNamed(v.getTypeName());
} catch (NullPointerException e) {

// no graphType available
vType = null;

}
pw.print(indent + INDENT_STR);
pw.print(" <" + VERTEX_TAG + "  ");
pw.println(VERTEX_ID_ATTR + " =\"" + ID_PREFIX + ID.get(v) + " \">");
for(Iterator it2 = v.keySet().iterator(); it2.hasNext(); ) {

String key = (String) it2.next();
writeValue(key, v, vType, indent + INDENT_STR + INDENT_STR, pw);

}
pw.print(indent + INDENT_STR);
pw.println(" </"+VERTEX_TAG+">");
pw.println();

}
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// edges
for (Iterator it = graph.edges().iterator(); it.hasNext(); ) {

Edge e = (Edge) it.next();
EdgeType eType;
try {

eType = graphType.getEdgeTypeNamed(e.getTypeName());
} catch (NullPointerException ex) {

// no graphType available
eType = null;

}
pw.print(indent + INDENT_STR);
pw.print(" <" + EDGE_TAG + "  ");
Vertex a = (Vertex) e.getAttribute(GraphConstants.vertexA);
Vertex b = (Vertex) e.getAttribute(GraphConstants.vertexB);
pw.print(EDGE_A_ATTR + " =\"" + ID_PREFIX + ID.get(a) + " \" ");
pw.println(EDGE_B_ATTR + " =\"" + ID_PREFIX + ID.get(b) + " \">");
for(Iterator it2 = e.keySet().iterator(); it2.hasNext(); ) {

String key = (String) it2.next();
writeValue(key, e, eType, indent + INDENT_STR + INDENT_STR, pw);

}
pw.print(indent + INDENT_STR);
pw.println(" </"+EDGE_TAG+">");
pw.println();

}
pw.print(indent);
pw.println(" </"+GRAPH_TAG+">");
pw.println();

}

/**
 * Write an attribute (Moses termininology) with the name key from the
 * AttributeCarrier using the AbstractType information to the PrintWriter.
 * <p>
 * This method looks first in field type of the AttributeSpec in order
 * to determine the output type. 
 * Second, look if two attributes with suffixes GraphConstants.sourceSuffix
 * and GraphConstants.parserSuffix are available.
 * Third, write the primitive JAVA types like String, Integer, ... without
 * source and parser Suffix attributes out.
 *
 * @see GraphConstants
 *
 * @param key Key name of the attribute.
 * @param n AttributeCarrier with the attribute with the name of key.
 * @param type AbstractType with the type information about the
 * attribute with the name of key.
 * @param indent Indentation used by this recursion.
 * @param pw PrintWriter for the output data.
 *
 * @throws IOException Write errors.
 */
void writeValue(String key, AttributeCarrier n, AbstractType type, 

String indent, PrintWriter pw) 
throws IOException {

Object val = n.getAttribute(key);
AttributeSpec attrSpec;
try {

attrSpec = type.getAttributeSpec(key);
} catch (NullPointerException e) {

// no type provided
attrSpec = null;

}
if (attrSpec != null) {

if (attrSpec.type == GraphType.atInteger) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_INTEGER + " \">");
pw.print(Xml.normalize(val.toString()));
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pw.println(" </" + VAL_TAG + " >");
} else if (attrSpec.type == GraphType.atReal) {

pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_REAL + " \">");
pw.print(Xml.normalize(val.toString()));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atString) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_STRING + " \">");
pw.print(Xml.normalize(val.toString()));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atText) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_TEXT + " \">");
pw.print(Xml.normalize(val.toString()));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atColor) {
/*pw.print(indent);
pw.print("<" + VAL_TAG + " ");
pw.print(VAL_NAME_ATTR + "=\"" + Xml.normalize(key) + "\" ");
pw.print(VAL_TYPE_ATTR + "=\"" + TYPE_COLOR + "\">");
pw.print(Xml.normalize(val.toString()));
pw.println("</" + VAL_TAG + ">");*/

} else if (attrSpec.type == GraphType.atType) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_TYPE + " \">");
pw.print(Xml.normalize(val.toString()));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atExpressionFrame) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_EXPRESSIONFRAME + " \">");
String source = (String) 

n.getAttribute(key + GraphConstants.sourceSuffix);
pw.print(Xml.normalize(source));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atExpression) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_EXPRESSION + " \">");
String source = (String) 

n.getAttribute(key + GraphConstants.sourceSuffix);
pw.print(Xml.normalize(source));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atParameters) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_PARAMETERS + " \">");
String source = (String) 

n.getAttribute(key + GraphConstants.sourceSuffix);
pw.print(Xml.normalize(source));
pw.println(" </" + VAL_TAG + " >");

} else if (attrSpec.type == GraphType.atGraph) {
// recursive call
writeGraph((Graph) val, key, indent, pw);

} else if (attrSpec.type == GraphType.atParsed) {
// do nothing

} else if (attrSpec.type == GraphType.atOther) {
// do nothing
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} else if (attrSpec.type == GraphType.atDerived) {
// do nothing

} else if (attrSpec.type == GraphType.atUndef) {
// do nothing

} else {
// unknown type

}
} else {

String source = (String) 
n.getAttribute(key + GraphConstants.sourceSuffix);

String parser = (String) 
n.getAttribute(key + GraphConstants.parserSuffix);

if (source != null && parser != null) {
pw.print(indent);
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_EXTRAPARSER + " \" ");
pw.print(VAL_PARSER_ATTR + " =\"" + Xml.normalize(parser) + " \">");
pw.print(Xml.normalize(source));
pw.println(" </" + VAL_TAG + " >");

// else special cases, no type information is available
// process the primitive types
// these special cases may sometimes vanish
} else if (!key.endsWith(GraphConstants.sourceSuffix)

&& !key.endsWith(GraphConstants.parserSuffix)
&& !key.equals(GraphConstants.vertexA)
&& !key.equals(GraphConstants.vertexB)) {

if (val instanceof Integer) {
pw.print(indent);
pw.print(" <!−− special −−>");
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_INTEGER + " \">");
pw.print(Xml.normalize(val.toString()));
pw.println(" </" + VAL_TAG + " >");

} else if (val instanceof String) {
pw.print(indent);
pw.print(" <!−− special −−>");
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_STRING + " \">");
pw.print(Xml.normalize(val.toString()));
pw.println(" </" + VAL_TAG + " >");

} else if (val instanceof Boolean) {
pw.print(indent);
pw.print(" <!−− special −−>");
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_BOOLEAN + " \">");
pw.print(((Boolean) val).booleanValue() ? TRUE : FALSE);
pw.println(" </" + VAL_TAG + " >");

} else if (val instanceof Double) {
pw.print(indent);
pw.print(" <!−− special −−>");
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_DOUBLE + " \">");
pw.print(((Double) val).toString());
pw.println(" </" + VAL_TAG + " >");

} else if (val instanceof Vector) {
//very special case
pw.print(indent);
pw.print(" <!−− special −−>");
pw.print(" <" + VAL_TAG + "  ");
pw.print(VAL_NAME_ATTR + " =\"" + Xml.normalize(key) + " \" ");
pw.print(VAL_TYPE_ATTR + " =\"" + TYPE_POINT + " \">");
String delim = "";
//comma separated integers; a point is a pair
for (Iterator it = ((Vector) val).iterator(); it.hasNext(); ) {

Object o = it.next();
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if (o instanceof Point) {
pw.print(delim);
delim = POINT_DELIM + "  ";
pw.print(( int) ((Point) o).getX());
pw.print(delim);
pw.print(( int) ((Point) o).getY());

}
}
pw.println(" </" + VAL_TAG + " >");

} else {
if (!key.endsWith(GraphConstants.sourceSuffix)

&& !key.endsWith(GraphConstants.parserSuffix)
&& !key.equals(GraphConstants.vertexA)
&& !key.equals(GraphConstants.vertexB)
&& !key.equals(GraphConstants.vertices)
&& !key.equals(GraphConstants.edges)) {

System.err.println(" not written: " + key);
//System.err.println(" " + val + " " + val.getClass());

}
}

}
}

}

/**
 * Load a graph form a xml file using an input stream.
 * The xml file is parsed through a DOM tree.
 * The dtd path is used.
 * <p>
 * The graphstorage xml file version is validated during the loading process.
 * 
 * @param inputStream Data source for reading.
 * 
 * @throws IOException
 * @throws ClassNotFountException
 */
public Object load(InputStream inputStream) 

throws IOException, ClassNotFoundException {
System.out.println(" Load graph");

Graph graph = null;
try {

DOMParserWrapper parser = 
(DOMParserWrapper) Class.forName(DOM_PARSER).newInstance();

InputSource inputSource = new InputSource(inputStream);
try {

inputSource.setSystemId(xmlFile.toExternalForm());
} catch (NullPointerException e) {

// no xml specified
}
Document doc = parser.parse(inputSource);
Element rootEl = (Element) doc.getElementsByTagName(ROOT_TAG).item(0);
Element graphEl = (Element) rootEl.getElementsByTagName(GRAPH_TAG).item(

0);

if (!version.valid(rootEl.getAttribute(ROOT_VER_ATTR))) {
throw new IOException(" moses: wrong repository version!");

}

// load the graph
graph = getGraph(graphEl);

} catch (MalformedURLException e) {
e.printStackTrace();

} catch (SAXParseException e) {
System.err.println(" SystemId:" + e.getSystemId());
System.err.println(" PublicId: " + e.getPublicId());
System.err.println(" Line: " + e.getLineNumber() 

+ "  Col: " + e.getColumnNumber()); 
if (e.getException() != null) {
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System.err.println(" inner: " + e.getException());
System.err.println(" message: " + e.getMessage());

}
e.printStackTrace();

} catch (SAXException e) {
if (e.getException() != null) {

System.err.println(" inner: " + e.getException());
System.err.println(" message: " + e.getMessage());

}
e.printStackTrace();

} catch (InstantiationException e) {
e.printStackTrace();

} catch (IllegalAccessException e) {
e.printStackTrace();

} catch (ClassCastException e) {
e.printStackTrace();

} catch (PropertyVetoException e) {
e.printStackTrace();

}

return graph;
}

/**
 * Reconstruct a graph using the data from the DOM element el.
 * This method is prepared for recursive calls.
 *
 * @param el GRAPH_TAG element.
 * @return The reconstructed graph.
 * 
 * @throws IOException
 * @throws ClassNotFoundException
 * @throws PropertyVetoException
 */

Graph getGraph(Element el) 
throws IOException, ClassNotFoundException, PropertyVetoException {

// mapping ids and objects
Map ids = new HashMap();
Graph graph = new Graph();
NodeList nl;

// get Values for the graph
getValues(el, graph);
getSubGraphs(el, graph);

// vertices
nl = el.getChildNodes();
for ( int i = 0; i < nl.getLength(); i++) {

Node n = nl.item(i);
// only vertex tags
if (n instanceof Element && ((Element) n).getTagName().equals(VERTEX_TAG

)) {
Element vEl = (Element) n;
Vertex v = new Vertex();
String id = vEl.getAttribute(VERTEX_ID_ATTR);
ids.put(id, v);
graph.addVertex(v);

getValues(vEl, v);
getSubGraphs(vEl, v);

}
}

// edges
nl = el.getChildNodes();
for ( int i = 0; i < nl.getLength(); i++) {

Node n = nl.item(i);
// only edge tags
if (n instanceof Element && ((Element) n).getTagName().equals(EDGE_TAG))
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 {
Element eEl = (Element) n;
String A = eEl.getAttribute(EDGE_A_ATTR);
String B = eEl.getAttribute(EDGE_B_ATTR);
Edge e = new Edge((Vertex) ids.get(A), (Vertex) ids.get(B));
graph.addEdge(e);

getValues(eEl, e);
getSubGraphs(eEl, e);

}
}

// make derived attributes
updateObjects(graph);

return graph;
}

/**
 * Processes the VAL_TAG elements of the DOM tree. The data is added to the 
 * AttributeCarrier.
 * The different data types are constructed with the type information form
 * the xml file.
 *
 * @param el GRAPH_TAG element.
 * @param n Add element to this AttributeCarrier.
 *
 * @throws IOException
 * @throws ClassNotFoundException 
 * @throws PropertyVetoException
 */
void getValues(Element el, AttributeCarrier n) 

throws IOException, ClassNotFoundException, PropertyVetoException {
NodeList nl = el.getChildNodes();
for( int i = 0; i < nl.getLength(); i++) {

Node node = nl.item(i);
// only value tags
if (node instanceof Element && ((Element) node).getTagName().equals(VAL_

TAG)) {
Element v = (Element) node;
String name = v.getAttribute(VAL_NAME_ATTR);
String type = v.getAttribute(VAL_TYPE_ATTR);
String s;
if (v.hasChildNodes()) {

s = v.getFirstChild().getNodeValue();
} else {

s = "";
}
if (type.equals(TYPE_INTEGER)) {

n.putAttribute(name, new Integer(s));
} else if (type.equals(TYPE_REAL)) {

n.putAttribute(name, new Float(s));
} else if (type.equals(TYPE_STRING)) {

n.putAttribute(name, s);
} else if (type.equals(TYPE_TEXT)) {

n.putAttribute(name, s);
} else if (type.equals(TYPE_COLOR)) {

// do nothing
} else if (type.equals(TYPE_TYPE)) {

n.putAttribute(name, s);
} else if (type.equals(TYPE_EXPRESSIONFRAME)) {

n.putAttribute(name + GraphConstants.sourceSuffix, s);
ElanExpressionFrameParser parser = new ElanExpressionFrameParser

();
try {

n.putAttribute(name, parser.parse(s));
} catch (ParseException e) {

e.printStackTrace();
}
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} else if (type.equals(TYPE_EXPRESSION)) {
n.putAttribute(name + GraphConstants.sourceSuffix, s);
ElanExpressionParser parser = new ElanExpressionParser();
try {

n.putAttribute(name, parser.parse(s));
} catch (ParseException e) {

e.printStackTrace();
}

} else if (type.equals(TYPE_PARAMETERS)) {
n.putAttribute(name + GraphConstants.sourceSuffix, s);
ElanParameterDeclParser parser = new ElanParameterDeclParser();
try {

n.putAttribute(name, parser.parse(s));
} catch (ParseException e) {

e.printStackTrace();
}

} else if (type.equals(TYPE_EXTRAPARSER)) {
String parserName = v.getAttribute(VAL_PARSER_ATTR);
n.putAttribute(name + GraphConstants.sourceSuffix, s);
n.putAttribute(name + GraphConstants.parserSuffix, parserName);
try {

graph.util.Parser parser = (graph.util.Parser) 
Class.forName(parserName).newInstance();

n.putAttribute(name, parser.parse(s));
} catch (ParseException e) {

e.printStackTrace();
} catch (InstantiationException e) {

e.printStackTrace();
} catch (IllegalAccessException e) {

e.printStackTrace();
} catch (ClassCastException e) {

e.printStackTrace();
}

} else if (type.equals(TYPE_BOOLEAN)) {
n.putAttribute(name, new Boolean(s.equals(TRUE)));

} else if (type.equals(TYPE_DOUBLE)) {
n.putAttribute(name, new Double(s.trim()));

} else if (type.equals(TYPE_POINT)) {
Vector vect = new Vector();
try {

for (StringTokenizer tok = new StringTokenizer(s, POINT_DELI
M);

tok.hasMoreTokens(); ) {
int x = Integer.parseInt(tok.nextToken().trim());
int y = Integer.parseInt(tok.nextToken().trim());
vect.add( new Point(x, y));

}
} catch (NoSuchElementException e) {

System.err.println(" wrong point format");
e.printStackTrace();

} catch (NumberFormatException e) {
System.err.println(" wrong point format");
e.printStackTrace();

} finally {
n.putAttribute(name, vect);

}
} else {

System.err.println(" unknown value: " + name + "  " + s);
}

} else {
// wrong nodes

}
}

}

/**
 * Looks for nested GRAPH_TAG elements in the DOM tree. For each sub graph
 * make a recursive call. Add the sub graphs to AttributeCarrier.
 *
 * @param el GRAPH_TAG element.
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 * @param n Add sub graph to this AttributeCarrier.
 *
 * @throws IOException
 * @throws ClassNotFoundException 
 * @throws PropertyVetoException
 */
void getSubGraphs(Element el, AttributeCarrier n) 

throws IOException, ClassNotFoundException, PropertyVetoException {
NodeList nl = el.getChildNodes();
for( int i = 0; i < nl.getLength(); i++) {

Node node = nl.item(i);
if (node instanceof Element && ((Element) node).getTagName().equals(GRAP

H_TAG)) {
Element gEl = (Element) node;
String name = gEl.getAttribute(GRAPH_NAME_ATTR);
Graph graph = getGraph(gEl);
n.putAttribute(name, graph);

}
}

}

/**
 * Update all attributes of the graph and make e.g. derived attributes.
 *
 * @param graph Update this graph.
 *
 * @throws IOException
 * @throws ClassNotFoundException 
 * @throws PropertyVetoException
 */
void updateObjects(Graph graph) 

throws IOException, ClassNotFoundException, PropertyVetoException {
GraphType graphType = null;
try {

String graphTypeName = (String) graph.getType();
graphType = graphTypeFinder.getGraphType(graphTypeName);

// a graph can’t be updated

// vertices
for (Iterator it = graph.vertices().iterator(); it.hasNext(); ) {

Vertex v = (Vertex) it.next();
graphType.updateObject(graph, v);

}

// edges
for (Iterator it = graph.edges().iterator(); it.hasNext(); ) {

Edge e = (Edge) it.next();
graphType.updateObject(graph, e);

}
} catch (NullPointerException e) {

// the graph don’t have a type
return;

}
}

/**
 * Get type information as specified in GraphType.
 * For debugging.
 *
 * @param atType Type constant.
 * @return Type name as string.
 */
String getAttrType( int atType) {

switch (atType) {
case GraphType.atColor : return " Color";
case GraphType.atDerived : return " Derived";
case GraphType.atExpression : return " Expression";
case GraphType.atExpressionFrame : return " ExpressionFrame";
case GraphType.atGraph : return " Graph";
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case GraphType.atInteger : return " Integer";
case GraphType.atOther : return " Other";
case GraphType.atParameters : return " Parameters";
case GraphType.atParsed : return " Parsed";
case GraphType.atReal : return " Real";
case GraphType.atString : return " String";
case GraphType.atText : return " Text";
case GraphType.atType : return " Type";
case GraphType.atUndef : return " Undef";
default: return " unknown type";

}
}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.repository.objecttypes.mosescomponent;

import java.io.*;
import java.net.*;
import java.util.*;
import java.text.*;
import java.awt.*;
import java.awt.event.*;
import java.beans.*;
import javax.swing.*;

import graph.*;
import graph.util.*;
import graph.graphtype.*;
import moses.repository.objecttypes.*;
import moses.util.*;
import moses.text.*;
import moses.xml.*;
import moses.editor.*;
import moses.repository.structure.*;
import moses.models.translator.*;
import moses.launcher.LauncherFrame;

/** 
 * User action to store component graphs.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 *
 * @see UserAction
 * @see Action
 * @see AdapterObjectInterface
 * @see GraphTypeFinder
 */
public  class ExportGraphXMLAction 

extends GraphUserAction 
{
  /**
   * Create ExportGraphXMLAction.
   *
   * @param desc Descriptor of the object which is to be exported
   * @param applications Dictionary of running repository applications
   * @param launcher LauncherFrame of the top−level application
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   */
public ExportGraphXMLAction(Descriptor desc, Dictionary applications, 

LauncherFrame launcher) {
super(" Export GraphXML", desc, applications, launcher);

}

/** 
 * Handler which asks a file name and then stores the component graph.
 * 
 * @param event ActionEvent
 */
public void actionPerformed(ActionEvent event){

try {
Graph graph = getGraph();

//makeTestData(graph);

// get a file
File file = null;
final JFileChooser fc = new JFileChooser();
fc.addChoosableFileFilter( new XMLFileFilter());

 int returnVal = fc.showSaveDialog(launcher);
if (returnVal == JFileChooser.APPROVE_OPTION) {

file = fc.getSelectedFile();
if (file.exists()) {

int returnVal2 = JOptionPane.showConfirmDialog( null,
" File already exists!\nOverwrite?",
" Warning", JOptionPane.YES_NO_OPTION,
JOptionPane.WARNING_MESSAGE);

if (returnVal2 != JOptionPane.YES_OPTION) {
// do nothing
return;

}
}

} else {
// cancel
return;

}

// store graph
ObjectXMLStorageStrategy storage = new GraphXMLStorage(gtf);
OutputStream outputStream = new FileOutputStream(file);
storage.store(outputStream, graph);

} catch (Exception e) {
JOptionPane.showMessageDialog( null, " Export of file failed.\n" + e, 

" Error", JOptionPane.ERROR_MESSAGE);
e.printStackTrace();

}
}

/** 
 * Overrides the parent class method to decide whether
 * the Action is enabled. This is the case if
 * the descriptor is not locked and
 * HAS_CONTENT is true.
 *
 * @return true = allow action
 */
public boolean checkEnabled() {

try {
LockManager lm = (LockManager) applications.get(" LockManager");
String content = (String) desc.get(MosesComponentAdapter.HAS_CONTENT);
return checkDisableOptions() && !lm.isLocked(desc) 

&& content != null && content.equals(" true");
} catch(Exception e) {

System.err.println(" Couldn’t check whether ExportAction may be enabled.\n" );
e.printStackTrace();
return false;

}
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}

/**
 * Get the graph declared in the descriptor.
 *
 * @return Graph form descriptor.
 */
private Graph getGraph() {

try {
ObjectPersistenceManager pm = (ObjectPersistenceManager) 

desc.get(ObjectAdapter.PERSISTENCE_STRATEGY);
return (Graph) pm.load(desc);

} catch(Exception e) {
e.printStackTrace();
return null;

}
}

/**
 * Insert test data in the graph in order to test attributes
 * with neighbour attributes with sourceSuffix and parserSuffix.
 *
 * @param graph Graph to manipulate.
 */
private void makeTestData(Graph graph) {

// Testdaten fuer Graphen mit _Parser und _Source
// fuegt neue Attribute beim 1. Knoten im Graphen ein
Vertex v = (Vertex) graph.vertices().iterator().next();
// ganz leer
v.putAttribute(" Test1", " Data1");
// nur Source
v.putAttribute(" Test2", " Data2");
v.putAttribute(" Test2" + GraphConstants.sourceSuffix, " Source2");
// Source und Parser
// parser muss vorhanden sein
//v.putAttribute("Test3", "Data3");
//v.putAttribute("Test3" + GraphConstants.sourceSuffix, "Source3");
//v.putAttribute("Test3" + GraphConstants.parserSuffix, "Parser3");

// richtiger parser
v.putAttribute(" Test4", " schrott");
v.putAttribute(" Test4" + GraphConstants.sourceSuffix, " pos = s(0),\nmsg = [id, s(0)]");
v.putAttribute(" Test4" + GraphConstants.parserSuffix, " graph.util.ElanExpressionFrame

Parser");
}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.repository.objecttypes.mosescomponent;

import java.io.*;
import java.net.*;
import java.util.*;
import java.text.*;
import java.beans.*;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

import graph.*;
import moses.xml.*;
import moses.repository.structure.*;
import moses.repository.objecttypes.*;
import moses.repository.objecttypes.mosescomponent.*;
import moses.launcher.LauncherFrame;

/** 
 * User action to import a Moses component graph 
 * from a xml file.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 *
 * @see ObjectPersistenceManager
 * @see UserAction
 * @see Action
 * @see GraphTypeFinder
 */
public  class ImportGraphXMLAction 

extends GraphUserAction 
{

/**
 * Create a ImportGraphXMLAction.
 * 
 * @param desc Descriptor of the object which is  to be imported.
 * @param applications Dictionary of running repository applications.
 * @param launcher LauncherFrame of the top−level application.
 */
public ImportGraphXMLAction(Descriptor desc, Dictionary applications, 

LauncherFrame launcher) {
super(" Import GraphXML", desc, applications, launcher);
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}

/** 
 * Handler which asks a file name and then loads the component graph.
 * The descriptor is locked during the loading.
 * The descriptor will be updated with the new informations.
 * 
 * @param event ActionEvent
 */
public void actionPerformed(ActionEvent event) {

LockManager lm = null;
try {

lm = (LockManager) applications.get(" LockManager");
// lock descriptor
lm.lock(desc);  

// get a file
File file = null;
final JFileChooser fc = new JFileChooser();
fc.addChoosableFileFilter( new XMLFileFilter());

 int returnVal = fc.showOpenDialog(launcher);
if (returnVal == JFileChooser.APPROVE_OPTION) {

file = fc.getSelectedFile();
if (!file.exists()) {

throw new IOException(" File don’t exist!");
}

} else {
// cancel
return;

}

// load graph
URL xmlFile = file.toURL();
ObjectXMLStorageStrategy storage = new GraphXMLStorage(gtf, xmlFile);
InputStream inputStream = new FileInputStream(file);
Graph graph = (Graph) storage.load(inputStream);

// store graph within repository
ObjectPersistenceManager opm = (ObjectPersistenceManager)

desc.get(ObjectAdapter.PERSISTENCE_STRATEGY);
opm.store(desc, graph);
// update descriptor TYPE
String type = (String) graph.getAttribute(GraphConstants.typeName);
desc.set(MosesComponentAdapter.TYPE, type);
// update descriptor HAS_CONTENT
desc.set(MosesComponentAdapter.HAS_CONTENT, " true"); 
//update descriptor MODIFICATION_TIME
DateFormat dateFormatter = 

DateFormat.getDateTimeInstance(DateFormat.MEDIUM, 
DateFormat.MEDIUM, Locale.getDefault());

desc.set(ObjectAdapter.MODIFICATION_TIME, 
dateFormatter.format( new Date()));

// store changes to the repository
Repository rep = (Repository) applications.get(" Repository");
rep.store();

} catch (Exception e) {
JOptionPane.showMessageDialog( null, " Import of file failed.\n" + e,

" Error", JOptionPane.ERROR_MESSAGE);
e.printStackTrace();

} finally {
// unlock descriptor
try {

lm.unlock(desc);
} catch(Exception e) {

JOptionPane.showMessageDialog( null, " Unlock of descriptor failed.\n" + e,
" Error", JOptionPane.ERROR_MESSAGE);

e.printStackTrace();
}

}  
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}

/** 
 * Overrides the parent class method to decide whether
 * the Action is enabled. This is the case if
 * the descriptor is not locked.
 *
 * @return true = allow action
 */
public boolean checkEnabled() {

try {
LockManager lm = (LockManager) applications.get(" LockManager");
return checkDisableOptions() && !lm.isLocked(desc);

} catch(Exception e) {
System.err.println(" Couldn’t check whether ImportAction may be enabled.\n" + e);
e.printStackTrace();
return false;

}
}

}
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package graph;

/**
 * Defines some of those nasty constants used everywhere by graphs
 * @author Rob Esser
 *
 * @version 14−01−00 (rek) added parserSuffix
 * @version 22−01−99 (jwj) moved to graph package
 * @version 24−11−98
 */

public interface GraphConstants extends Version {

  static final long serialVersionUID = versionGraph;

  final static String typeName = " TypeName";
  final static String instantiatedShape = " InstantiatedShape"; //MN 12.1.99
  
  final static String name = " Name";
  final static String parameters = " Parameters";
  final static String packageName = " PackageName";
  final static String signature = " Signature";
  final static String importedPackages = " importedPackages";
  final static String superClass = " SuperClass";
  final static String declarations = " Declarations";
  final static String componentClass = " ComponentClass";
  
  final static String modelInterface = " ModelInterface";
  final static String compiler = " Compiler";
  final static String interpreter = " Interpreter";
  final static String animationAdapter = " AnimationAdapter";
  //MN 6.1.99

  final static String graphTypeDeclarations = " GraphTypeDeclarations";
  
  final static String info = " Info";
  final static String documentation = " Documentation";
  final static String documentationType = " DocumentationType";
  
  
  final static String editorPlugInName = " EditorPlugInName";
  final static String editorPropertiesName = " EditorProperties";
  
  final static String connectorA = " ConnectorA";
  final static String connectorB = " ConnectorB";

  final static String sourceSuffix = " _Source";
  final static String parserSuffix = " _Parser"; //REK 14.1.2000

  //
  //  signature defs
  //
  
  static final String     sigInputs = " Inputs";
  static final String     sigOutputs = " Outputs";
  static final String     sigInterfaces = " Interfaces";
  static final String     sigInvInterfaces = " InvInterfaces";
  
  //
  // basic structural elements
  //

  static final String vertexA = " #VertexA";
  static final String vertexB = " #VertexB";
  static final String vertices = " #Vertices";
  static final String edges = " #Edges";

  //
  // graph type constants
  //
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  static final String vertexTypes = " #VertexTypes";
  static final String edgeTypes = " #EdgeTypes";
  static final String predicates = " #Predicates";

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

/**
 * Service class for xml.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class Xml {

/** 
 * Normalizes the given string for XML output.
 * Replaces special characters, used by XML itself.
 *
 * @param s Normal Java string.
 * @return String ready for XML Output.
 */
public static String normalize(String s) {

StringBuffer str = new StringBuffer();
int len = (s != null) ? s.length() : 0;
for ( int i = 0; i < len; i++) {

char ch = s.charAt(i);
switch (ch) {

case ’<’: {str.append(" &lt; "); break;}
case ’>’: {str.append(" &gt;"); break;}
case ’&’: {str.append(" &amp;"); break;}
case ’\u0022’: {str.append(" &quot;"); break;} // "
case ’\’’: {str.append(" &apos;"); break;}
default: {str.append(ch);}

}
}
return str.toString();

}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.net.URL;
import java.io.IOException;
// xml
import org.w3c.dom.Document;
import org.xml.sax.InputSource;
import org.xml.sax.SAXException;

/**
 * Encapsulates a validating DOM parser using the stratgey pattern.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 *
 * @see moses.repository.structure.RepositoryXMLDom
 * @see moses.repository.objecttypes.mosescomponent.GraphXMLStorage
 */
public interface DOMParserWrapper {

/** 
 * Parses the specified InputSource and returns a DOM document.
 * 
 * @param inputSource InputSource to be parsed.
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(InputSource inputSource) 

throws IOException, SAXException;

    /** 
 * Parses the specified URL and returns a DOM document.
 * 
 * @param url XML filename as URL
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */

    public Document parse(URL url) 
throws IOException, SAXException;

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.io.*;
import java.net.URL;
// Sun DOM Parser
import com.sun.xml.tree.*;
// w3c Interaces
import org.w3c.dom.*;
import org.xml.sax.*;

/**
 * This class uses the validating Sun Project X Technology Release 2 parser.
 * @author Roland E. Kurmann, ETHZ
 * @version 14.1.2000 REK created
 */
public class DOMParser_Sun_XTR2 implements DOMParserWrapper {

/** 
 * Parses the specified InputSource and returns a DOM document.
 * 
 * @param inputSource InputSource to be parsed.
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(InputSource inputSource) 

throws IOException, SAXException {
//return XmlDocument.createXmlDocument(url.toExternalForm(), true);
//System.out.println("stream test: " + url.getFile());
//return XmlDocument.createXmlDocument(url.openStream(), true);
return XmlDocument.createXmlDocument(inputSource, true);

}

    /** 
 * Parses the specified URL and returns a DOM document.
 *
 * @param url XML filename as URL
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(URL url) 

throws IOException, SAXException {
return XmlDocument.createXmlDocument(url.toExternalForm(), true);
//System.out.println("stream test: " + url.getFile());
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//return XmlDocument.createXmlDocument(url.openStream(), true);
}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.io.*;
import java.net.URL;
//ibm xml parser
import com.ibm.xml.parsers.*;
//w3c
import org.w3c.dom.*;
import org.xml.sax.SAXException;
import org.xml.sax.SAXParseException;
import org.xml.sax.InputSource;

/**
 * This class uses the validating IBM XML4J Release 2 parser.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class DOMParser_IBM_XML4J2 implements DOMParserWrapper {
   
    /** 

 * Parses the specified InputSource and returns a DOM document.
 * 
 * @param inputSource InputSource to be parsed.
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(InputSource inputSource) 

throws IOException, SAXException {
RevalidatingDOMParser parser = new RevalidatingDOMParser();
//InputSource isource = new InputSource(url.toExternalForm());
parser.parse(inputSource);
Document doc = parser.getDocument();
Element rep = doc.getDocumentElement();
boolean valid = parser.validate(rep) == null;
if (!valid) {

throw new SAXException(" XML file not valid");
}
return doc;

}

    /** 
 * Parses the specified URL and returns a DOM document.
 *
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 * @param url XML filename as URL
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(URL url) 

throws IOException, SAXException {
InputSource inputSource = new InputSource(url.toExternalForm());
return parse(inputSource);

}

}

�Ä���



kml½¼9l�¾£y¢¿¢Àx²Á�¿Â±8x	xÃq	´

/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.io.*;
import java.net.URL;
// Oracle DOM Parser
import oracle.xml.parser.v2.*;
// w3c Interaces
import org.w3c.dom.*;
import org.xml.sax.*;

/**
 * This class uses the validating Oracle v2 parser.
 * @author Roland E. Kurmann, ETHZ
 * @version 14.1.1999 REK, created
 */

public class DOMParser_Oracle_v2 implements DOMParserWrapper {

/** 
 * Parses the specified InputSource and returns a DOM document.
 * 
 * @param inputSource InputSource to be parsed.
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(InputSource inputSource) 

throws IOException, SAXException {
DOMParser parser = new DOMParser();
parser.setErrorStream(System.err);
parser.setValidationMode(true);
parser.showWarnings(true);
//parser.parse(url);
parser.parse(inputSource);
return parser.getDocument();

}

    /** 
 * Parses the specified URL and returns a DOM document.
 *
 * @param url XML filename as URL
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
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public Document parse(URL url) 
throws IOException, SAXException {

DOMParser parser = new DOMParser();
parser.setErrorStream(System.err);
parser.setValidationMode(true);
parser.showWarnings(true);
parser.parse(url);
return parser.getDocument();

}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.io.*;
import java.net.*;
import java.util.*;
// java xml api for parsers
import javax.xml.parsers.*;
// w3c Interaces
import org.w3c.dom.*;
import org.xml.sax.*;

/**
 * This class uses the DocumentBuilderFactory 
 * to create a DOM Parser. The DocumentBuilderFactory gets
 * the parser from the property "javax.xml.parsers.DocumentBuilderFactory"
 * using System.getProperty().
 *
 * @author Roland E. Kurmann, ETHZ
 * @version 14.1.2000 REK created
 */
public class DOMParser_javax implements DOMParserWrapper {

/** 
 * Parses the specified InputSource and returns a DOM document.
 * 
 * @param inputSource InputSource to be parsed.
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(InputSource inputSource) 

throws IOException, SAXException {
try {

System.out.println(" javax");
// get the right parser through the factory
DocumentBuilderFactory factory =

DocumentBuilderFactory.newInstance();
factory.setNamespaceAware(false);
factory.setValidating(true);
factory.setLocale(Locale.getDefault());
DocumentBuilder parser = factory.newDocumentBuilder();

// parse
parser.setEntityResolver( null); //use default implementation
parser.setErrorHandler( null); //use default implementation

�Ä���



kml?n�o7p+q

//return parser.parse(url.toExternalForm());
return parser.parse(inputSource);

} catch (FactoryException e) {
throw new SAXException(e.toString());

}
}

    /** 
 * Parses the specified URL and returns a DOM document.
 *
 * @param url XML filename as URL
 * @throws SAXException Any XML errors.
 * @throws IOException Reading errors.
 * @return DOM Document
 */
public Document parse(URL url) 

throws IOException, SAXException {
try {

System.out.println(" javax");
// get the right parser through the factory
DocumentBuilderFactory factory =

DocumentBuilderFactory.newInstance();
factory.setNamespaceAware(false);
factory.setValidating(true);
factory.setLocale(Locale.getDefault());
DocumentBuilder parser = factory.newDocumentBuilder();

// parse
parser.setEntityResolver( null); //use default implementation
parser.setErrorHandler( null); //use default implementation
return parser.parse(url.toExternalForm());

} catch (FactoryException e) {
throw new SAXException(e.toString());

}
}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

/**
 * This interface encapsulates the creation of an external identifier for object
s.
 * For the same object the implementation must deliver the same identifier.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public interface IDStrategy {

/**
 * This method returns an unique identifier for an object.
 *
 * @param o The object asking for an identifier.
 * @return Unique identifier.
 */
String get(Object o);

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.util.*;

/**
 * This class creates unique identifiers through counting.
 * If an object appears for the first, it gets a number.
 * This number will be stored.
 *
 * This class isn’t synchronized!
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class CountID implements IDStrategy {

/** Holdes the objects and the identifiers. */
private Map map = new HashMap();

/** Holdes the next free number. */
private long count;

/**
 * This is the standart constructor. 
 * The counting starts with 0.
 */
public CountID() {

this(0);
}

/**
 * You can initialize the starting number.
 *
 * @param start The first number for an object.
 */
public CountID( long start) {

count = start;
}

/**
 * Returns the identifier for the object.
 *
 * @param o The object asking for an identifier.
 * @exception IndexOutOfBoundsException No more numbers.
 * @return Unique identifier.
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 */
public String get(Object o) {

if (!map.containsKey(o)) {
map.put(o, new Long(count));
count++;
if (count == Long.MAX_VALUE) {

throw new IndexOutOfBoundsException(" MAX_VALUE ");
}

}
return map.get(o).toString();

}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.util.*;

/**
 * This class creates identifiers through the hashCode() method.
 * This way don’t work on all platforms and is therefore platform dependent!
 * Use instead the class CountID.
 *
 * @see CountID
 * @see java.lang.Object#hashCode()
 */
public class HashID 

implements IDStrategy 
{

/**
 * Returns an identifier for the object.
 *
 * @param o The object asking for an identifier.
 * @return An identifier constructed with hashCode.
 */
public String get(Object o) {

return String.valueOf(o.hashCode());
}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

/**
 * Version strategy interface. 
 * Versions for this strategy are numbers with one dot.
 * The different strategies pass only bigger versions, only the exact version, .
..
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public interface VersionStrategy
{

/** Constant for the deliminator of major and minor version numbers. */
String POINT = " .";

/**
 * Check the version.
 *
 * @param version Version to test.
 * @return true = version is ok
 */
boolean valid(String version);

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

/**
 * Only the same version number as the base version can pass the test.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class ExactVersion 

implements VersionStrategy 
{

/** Test the versions against this version. */
private String baseVersion = null;

/**
 * Create the class with the base version.
 * 
 * @param baseVersion Test the versions against this version.
 */
public ExactVersion(String baseVersion) {

this.baseVersion = baseVersion.trim();
}

/**
 * Check the version.
 *
 * @param version Version to test.
 * @return true = version is ok
 */
public boolean valid(String version) {

return baseVersion.equals(version.trim());
}

}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.util.*;

/**
 * Only equal or greater versions as the base version can pass the test.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class EqualOrGreaterThanBaseVersion

implements VersionStrategy
{

private int majorBaseVersion;
private int minorBaseVersion;

/**
 * Create the class with the base version.
 * 
 * @param baseVersion Test the versions against this version.
 */
public EqualOrGreaterThanBaseVersion(String baseVersion) {

StringTokenizer tok = new StringTokenizer(baseVersion, POINT);
majorBaseVersion = Integer.parseInt(tok.nextToken());
minorBaseVersion = tok.hasMoreTokens() ? Integer.parseInt(tok.nextToken()) :

 0;
}

/**
 * Check the version.
 *
 * @param version Version to test.
 * @return true = version is ok
 */
public boolean valid(String version) {

StringTokenizer tok = new StringTokenizer(version, POINT);
int majorVersion = Integer.parseInt(tok.nextToken());
int minorVersion = tok.hasMoreTokens() ? Integer.parseInt(tok.nextToken()) :

 0;
return (majorVersion > majorBaseVersion) ||

((majorVersion == majorBaseVersion) && (minorVersion >= minorBaseVersion
));
}
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}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.util.*;

/**
 * Only equal or less versions as the base version can pass the test.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class EqualOrLessThanBaseVersion

implements VersionStrategy
{

private int majorBaseVersion;
private int minorBaseVersion;

/**
 * Create the class with the base version.
 * 
 * @param baseVersion Test the versions against this version.
 */
public EqualOrLessThanBaseVersion(String baseVersion) {

StringTokenizer tok = new StringTokenizer(baseVersion, POINT);
majorBaseVersion = Integer.parseInt(tok.nextToken());
minorBaseVersion = tok.hasMoreTokens() ? Integer.parseInt(tok.nextToken()) :

 0;
}

/**
 * Check the version.
 *
 * @param version Version to test.
 * @return true = version is ok
 */
public boolean valid(String version) {

StringTokenizer tok = new StringTokenizer(version, POINT);
int majorVersion = Integer.parseInt(tok.nextToken());
int minorVersion = tok.hasMoreTokens() ? Integer.parseInt(tok.nextToken()) :

 0;
return (majorVersion < majorBaseVersion) ||

((majorVersion == majorBaseVersion) && (minorVersion <= minorBaseVersion
));
}
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}
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/*
 Copyright (c) 2000 Computer Engineering and Communication Networks Lab (TIK)
 Swiss Federal Institute of Technology (ETH) Zurich, Switzerland

 All rights reserved.
 Permission is hereby granted, without written agreement and without
 license or royalty fees, to use, copy, modify, and distribute this
 software and its documentation for any purpose, provided that the above
 copyright notice and the following two paragraphs appear in all copies
 of this software.

 IN NO EVENT SHALL THE TIK OR THE ETH ZURICH BE LIABLE TO ANY PARTY
 FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
 ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
 THE TIK OR THE ETH ZURICH HAVE BEEN ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.

 THE TIK AND THE ETH ZURICH SPECIFICALLY DISCLAIM ANY WARRANTIES,
 INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
 PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND TIK AND THE ETH ZURICH
 HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES,
 ENHANCEMENTS, OR MODIFICATIONS.
*/

package moses.xml;

import java.io.File;
import javax.swing.filechooser.FileFilter;

/**
 * XML FileFilter for swing FileChooser.
 *
 * @author Roland E. Kurmann, ETHZ
 * @version  14.1.2000 REK created
 */
public class XMLFileFilter extends FileFilter {

/** XML file ending. */
public static final String XML = " xml";

/** Accept directories and xml files. */
public boolean accept(File f) {

if (f != null) {
return f.isDirectory() || getExtension(f).equals(XML);

} else {
return false;

}
}

/** Description for this file filter. */
public String getDescription() {

return " XML files (*.xml) ";
}

/**
 * Return the extension portion of the file’s name .
 *
 * @see FileFilter#accept
 */
public String getExtension(File f) {

if (f != null) {
String filename = f.getName();
int i = filename.lastIndexOf(’.’);
if (i > 0 && i < filename.length() − 1) {

return filename.substring(i + 1).toLowerCase();
};

}
return null;
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}

}
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