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C�DFEHGJILKNMPO�QRKTSUDFEHVWK�ILXJS1Y
Z;K�[\SU]JX
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X¼K�âhZ;QWàcV-IxE�E�KTå±åNë �¯æ¼æ¼M¹D¹ENI�â±D¹QWXÍå°IWENE�KTå±å�XJK�âhZ;QWàcVRD¹X¼ã�ç�]¼XÍE0â±D¹QWXÍILM¹DzâcDmKTå�â±GJà±Qx]¼ãWGûI�Z;K�M¹Mmî
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f G¼Q�Qxå±DmX¼ã�I�VxK�á¯â±KNEHGJX¼QWM¹QWãxáWí�M¹DmVxK!èkD¹S¼S¼MmKNZ;IWà±Kxí�GJIWå�å§KNäWKNà±K*D¹è=æÍIWE0â�QWX»â±GJK2g(h)i;jlkm�Jn$o
�Jn$p;qGrOj+o;psjlt0n$o�QWç¬â±G¼K¾KNXRâ±K�àcæ¼àcD¹å±K � å�D¹XUç�QWàcè)I�âcDmQxXµå±áUåhâcK�è)åNëPì¬G¼KBå±QLçóâhZ¬ILàcK)ILàHEHG¼DzâcKNE�â±]¼àcK
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E�QWXÍå§DFåhâHå�QLç�å±QLçóâhZ¬ILàcK�E�QWèkæÍQxX¼K�XRâHå�IWXJS�âcG¼Kkà±KNM¹ILâ±D¹QWXJå»IWè=QxX¼ã¾âcG¼K�è�ë~ì¬G¼KNà±K�ç�QWàcKWíÁâ±GJK
E�QWèkæÁQWX¼KNXRâ ü IWXJSkQWêUïhKTE0â0ý*èkQ�S¼K�MJQWç\â±G¼Kqè=DFS¼SUM¹K�Z¬ILàcK�GJIxå!â±Q°êÍK
D¹XRâ±KNãWàHI�â±KTS�íWIxS¼ILæUâcKNS�í
ILXJSÍõ�QWà°IxSUQWæ¼â±KNSñâ±Q6âcG¼KÕE�QWèkæÁQWX¼KNXxâ=èkQ�S¼K�MFå°]Jå±KNSñâ±G¼àcQW]¼ãxG¼QW]¼â�SUKNå±D¹ãWXûILXÍSñDmèkæ¼M¹K�î
è=KNXRâcI�âcDmQxX~ë��PDmèkDmâcILâ±D¹QWXJå°QLç�â±GJK¾èkD¹S¼S¼MmKNZ;IWà±K � å�E�QWèkæÁQWX¼KNXRâ°èkQ�S¼K�M�ENILXñàcKNå§â±àcD¹E�â�â±GJK
K�ðUæ¼àcKNåcå§D¹QWX�æÍQ�Z;K�à!IWENE�KTå±å±DmêJMmK;DmX)SUKTå§D¹ãWX\õ�D¹è=æJMmKNè=KNXRâcI�âcDmQxX~ë��;]Uâ!â±G¼K�èkDFS¼SUM¹K�Z¬ILàcK:âcKNEHGUî
X¼QWM¹QWãxá»ENILX°IWM¹å±Q¯D¹XRâ±àcQUSU]JE�K;X¼KNZ�E�QxXJE�KNæUâcå&ILXJS�ILàHEHG¼Dmâ±KNE�â±]¼àHILMxèkKNILXÍå�XJQLâ!IWE�E�KNåcå§D¹ê¼M¹K:D¹X
â±G¼K�]Jå±KNS¾SUKTå§D¹ãWX\õ�D¹è=æJMmKNè=KNXRâcI�âcDmQxX)M¹IWX¼ãW]ÍILãWKTå�ëxß
ë ãJë¹íWâcG¼K¯X¼KNZ f07�� � � 	°E�QWèkæÁQWX¼KNXRâ
è=QUSUKNM�DmXRâ±àcQUSU]JE�KNå&I¯SUDFåhâcDmXÍE0â!E�QWèkæÁQWX¼KNXRâ&èkQUSUK�M�D¹XRâ±Q¯MFILXJãW]JIWãWKNå~â±GJILâ&QWéÁKNà�XJQWX¼K ü M¹DmVxK
f ý
Qxà 7 àcê¼Dmð ��D¹Mmâ±K�àHå � � �*D¹XRâ±àcQUSU]JE�K=D¹XxâcK�àHE�KNæUâ±D¹QWX�âcKNEHG¼XJD��R]¼KTåqD¹XRâ±Q1X¼QWX¼îoD¹XRâ±K�àHE�KNæUâ±D¹ê¼M¹K
M¹IWX¼ãW]JIWãWKTå ü å§]ÍEHG1Ixå��xI�ä�Ixý�ë

�¯DméÁKNà±KNXRâqèkD¹SJSUMmKNZ;IWà±K°æ¼à±QUSU]ÍE0âcå ü IWXJS�â±KTEHG¼X¼QxMmQxãWD¹KNåHý¬QLé\K�à�IBSUDméÁKNà±KNXRâ�å±æÍKTE0â±àc]¼è
QLç]g(osn��UrTp;oSg0ë 
 K�àcä�D¹E�KNå�IWà±KÕE�K�XRâcàcIWM!ç�QWà°â±G¼KÕ]Jå±IWãWK)QWç¬èkDFS¼SUM¹K�Z¬ILàcK¾D¹Xµâ±G¼KÕK�XRâ±KNà±æ¼àcDFå§Kxë
O�K�X¼KNàcIWMmM¹á-KTIWEHG�å±K�àcä�D¹E�KBE�IWX�ILMFå±Q6êÍK�SUKNäWK�M¹QWæÁKNSµê�á â±GJKÕKNXxâcK�àcæ¼àcD¹å±K¾Dmâcå±K�Mmç ü Qxà°ê�áñI
â±G¼D¹àcS æJIWà§âhá¼ý�ë3�;]Uâ°å§âcIWXJS¼IWàcSUD���KTS-å±K�àcä�D¹E�KNå»ILM¹M¹Q�Z â±G¼K¾IWæ¼æ¼M¹D¹ENI�âcDmQxXJåqâ±Q�êÁKkS¼K�äWKNMmQxæÍKTS
ç´IWå§â±K�à
IWXJSÕè=Qxà±K�E�Qxå§â¬K�éÁKTE0âcDmäxK�ILXJSBâ±G¼KNáBæ¼àcQ�ä�D¹S¼K�I=G¼D¹ãWG¼KNà�DmXRâcK�àcQWæÁK�àHILê¼D¹MmDmâhá¾ILèkQxX¼ã
ILæ¼æ¼M¹DFE�I�âcDmQxXJåNí�âcGJI�âkX¼KNKNS å§]JEHGÿI-å±K�àcä�D¹E�KWë*ô{èkæÍQxà§âHILXRâkå±K�àcä�D¹E�KÕIWà±KTIWå°IWà±K1èkKNåcå±IWãWD¹X¼ã
å§KNà±ä�DFE�KWí�âcàcIWXJåcIWE0âcDmQxXÕå±K�àcä�D¹E�KWíUå§KTE�]¼àcDmâháBå§KNà±ä�DFE�Kxí¼ILXJSÕXJILèkD¹X¼ã ü SUD¹àcKNE0âcQWàcá¼ý�å±K�àcä�D¹E�KWë

ß@äWKNX1â±G¼K gshHi;j.km��n$o?� o��Jo	� h����?os� j���nQh-p;osgQg(osg
ILàcK°åhâcà±QxX¼ãWM¹áBD¹X�
J]JK�XJE�KNS�ê�á1è=DFS¼SUM¹K�î
Z;IWà±K¯â±KNEHGJX¼QWM¹QWãxDmKTå�ëRß
ë ãJë¹í�I�E�M¹KNIWà;E�QWèkæÍQxX¼K�XRâ�õ�D¹XxâcK�à±ç´IWE�K¯èkQUSUK�M\K�XÍILê¼M¹KNå¬å±QLçóâhZ¬ILàcK¯SUK�î
äWK�M¹QWæJè=KNXRâ�D¹X å±K�æÍILàHI�â±K°â±KTILè)å�ë�ì¬G¼KNà±K�ç�QWàcK�SUKNäWKNMmQxæ¼èkK�XRâ�Z�Dmâ±GµI1E�QWèkæÁQWX¼KNXRâ�èkQUSUK�M
K�XUç�QxàcE�KNå1ILX¼QWâ±G¼KNà�S¼K�äWKNMmQxæ¼èkK�XRâ�æ¼à±QUE�KNåcå¾âcGJILX â±G¼KñSUKNäWK�M¹QWæJè=KNXRâ1QWç�I�èkQxX¼QWM¹DzâcG¼DFE
æ¼DmKTE�K�QLç�å±QLçóâhZ¬ILàcKWë �¼Qxà:âcG¼KNå±KqàcKNIxå§QxXJå:I�æÁQxå±DzâcDmäxK¯D¹è=æÍIWE0â�QWçPå§QWçóâhZ;IWà±K�ILàHEHG¼DzâcKNE�â±]¼àcKWíRI
å§]¼DmâcIWê¼M¹K=å±K�â»QLç�å±K�àcä�D¹E�KNå�ILXJS6â±Q�QWMFåNí\IWXJS�âcG¼K)ILê¼D¹M¹Dzâhá1â±Q1K�X¼ç�QWàHE�KkIBæ¼àcQWèkDFå§D¹X¼ã1SUK�äxK�Mmî
QWæ¼èkK�XRâ�æ¼àcQUE�KTå±å�IWà±K¾E�K�XRâ±àHILM!àcK��R]¼D¹à±KNèkK�XRâcå�ç�Qxà°I�èkD¹S¼S¼MmKNZ;IWà±KkâcKNEHG¼X¼QxMmQxãWáxë ��KTå§DFSUKTå
â±G¼KTå§K=E�K�XRâcàcIWMPàcK��R]¼D¹à±KNè=KNXRâcå�QWâ±G¼KNà¯X¼QxXUî�âcKNEHG¼XJD¹ENILMPàcK��R]¼D¹àcK�èkK�XRâcå¯GJI�äWK»âcQBêÁK�E�QWXJå±D¹SUî
K�àcKNS�í�M¹DmVxK¬E�Qxå§âcå�QLçÁMmDFE�KNXJå§KTå�í�KTSU]JE�ILâ±D¹QWX=QLçÍS¼K�äWKNMmQxæÍKNàcå&ILXÍS�SUKTå§D¹ãWXJK�àHå�íTäWKNXJSUQWà*æÁQWM¹DzâcD¹ENå�í
åhâHILXJS¼IWàcSJå�í�K�ðUDFåhâcDmXJã)KNSU]JENI�âcDmQxXÕQWçPâ±GJK 
 ö>SUK�äxK�M¹QWæÁK�àHå�íUSUKTå§D¹ãWX¼KNàcåNí�K�âHELë
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ì¬G¼K�è)ILæ¼æ¼D¹X¼ã¾ENILX�QWX¼M¹áBêÁK�ç�Qx]¼XJS1â±GJà±Qx]¼ãWG1QWX¼ãxQWD¹X¼ã)SUDFå±E�]Jå±å±D¹QWX�Z�DzâcG�â±G¼K�å§âcIWVWK�î

G¼QWMFSUK�àHåBâ±G¼àcQW]¼ãxG¼QW]¼âÕâcG¼Kñåhâc]JSUáWí
å±D¹XJE�K-â±G¼KNá÷V�X¼Q�Z â±GJK�D¹à1êJ]Jå§D¹X¼KTå±å�E�Ixå§K-â±GJK êÁKNå§âNë
��çóâ±KNà±Z¬ILàHS¼å�â±GJK�K�XRâ±KNà±æ¼àcDFå§K»E�IWXÕ]Jå±K�â±G¼K»àcKNå±]¼Mmâ±D¹X¼ã=âcI�ðUQxX¼QWè�ákç�QWà;â±G¼KNDmà
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XkILæ¼æ¼M¹DFE�I�âcDmQxX�å±K�àcäWKNàPGJIxå�Dmâcå*Z;KNIWV�X¼KNåcå§KTåPD¹X°æJà±QxãWàHILèkèkDmX¼ãqM¹IWX¼ãW]ÍILãWK:DmXJS¼K�æÁK�XJSUKNXJE�K
ILXJSÕæ¼àcQWêJIWê¼MmákD¹XÕæÁK�à±ç�QWàcè)ILXJE�KWí�DmçPâ±GJK�ILæ¼æ¼M¹DFE�I�âcDmQxXBàcK��R]¼D¹à±KTå�E�MmD¹K�XRâ±î�âcQLî{E�M¹DmKNXxâ¬D¹XxâcK�àHIWE�î
â±D¹QWX~ë¼ô{XÕâ±GJK�ãWD¹äWK�X1ILæ¼æJMmDFE�ILâ±D¹QWX1K�ð¼ILèkæ¼M¹KWíUèkQxå§â�æJILà±âcå¬QWçPâcG¼K�ILæ¼æJMmDFE�ILâ±D¹QWX�ILàcK�E�MmD¹K�XRâcå
ILXJSñå±K�àcäWKNàcå»I�â°â±G¼KBåcILèkKkâcDmèkKWë&ß
ë ãJë¹íPI ��� 
 E�QWèkæ¼]¼â±K�à�D¹å°I6E�M¹DmKNXRâ�â±Q�âcG¼KBå±QWà±â±D¹X¼ãèkIxEHG¼D¹X¼KNåNíNZ�GJK�X°Dmâ!ãxILâ±G¼KNàcåPDmXUç�Qxà±è)ILâ±D¹QWX~í�ê¼]Uâ*Dmâ*DFå&Iqå±K�àcäWKNàPD¹X°æ¼àcQ�ä�D¹SUD¹X¼ãqDmXUç�Qxà±è)ILâ±D¹QWX
ILêÁQW]Uâ � � 
 SUKTE�DFå§D¹QWXJåNë�ôtçJX¼QWâ*KNäWKNà±á»è)IWEHG¼D¹X¼K;D¹å&Z�àHILæ¼æÁKNS°êÍKNG¼D¹XJS°Dmâcå*Q�Z�X=ILæ¼æJMmDFE�ILâ±D¹QWXå§KNà±äxK�àTí~Dzâ=D¹å°]¼XJE�MmKTILà°GJQ�ZÝâcQ·E�M¹]Jå§â±KNà°è)IWEHG¼D¹X¼KTå�â±Q-ILæ¼æ¼M¹DFE�I�âcDmQxXûå§KNà±äxK�àHå�ë�ì¬G¼K¾è)ILD¹X
SUàcI�Z�êÍIWEHV�ç�QWà@èkKTå±åcILãxK�îtQWàcDmKNXxâcKNS»èkDFS¼SUM¹K�Z¬ILàcK;D¹X=â±G¼K�ãxDmäxK�X=ILæ¼æ¼M¹DFE�I�âcDmQxX�DFå!Dmâcå*èkDFå±å±DmXJã
åhâHILXJS¼IWàcS¼D��TI�â±D¹QWX�IWXJS�â±GJK°Q�äWKNà±GJKNIWSÕQLç:Ixå§á�XJEHGJà±QxXRáxíUZ�G¼DFEHG6D¹å¯X¼K�ãRI�âcDmäxK�ç�QWàqX¼K�â�MmQRIWS
ILXJSÕæÍKNà§ç�Qxà±è)IWXJE�KxëUôtâ
èkI�áBà±KTå§]¼Mmâ�DmX1ç�]¼à±â±GJK�à
D¹X�äWKNå§â±èkKNXxâHå;DmX�å§â±àcQWX¼ãxK�à¬GJILàHSUZ¬ILàcKWë

��çóâ±KNà@æÁK�à±ç�QWàcè=D¹X¼ã�I�E�QxèkæJILàcD¹å±QWX�QWX=â±GJK¯E�àcDzâcK�àcD¹I�QWçÍâcG¼K¬âcILð�QxX¼QWè�áWí�Z;K�æÍKNà§ç�Qxà±èÝI
å§QWçóâhZ;IWà±K�ILàHEHG¼Dmâ±KTE0â±]Jà±K�IWXJILM¹áUå§DFå�ë
�JQWà¯å±æJIxE�K�àcKNIWå±QWXÍå�íUG¼KNà±K�Z;K�ïh]Jå§â¯D¹X�äWKNå§â±D¹ãxILâ±K�â±GJà±KNK
å±E�K�XJIWà±D¹QxåqIWå
K�ð¼ILèkæ¼M¹KNåqDmX ì�IWê¼MmK��)äxK�àcáÕê¼àcD¹K2
JáxëÍö K��ÍXJS�âcG¼K�àcK�M¹K�ä�IWXJE�K�QWç@â±GJK=åcE�K�î
XJILàcDmQRå�êRá-DmXRâcK�àcäRD¹K�Z
å»Z�Dmâ±G âcG¼K¾åhâHILVxK�G¼QxM¹SUKNàcåNë\ö-K¾Ixå±å±]¼èkKkâ±GÍI�â°I�EHGJILXJãWK)å±E�K�XJIWà±D¹Q
â±GJILâ�Z;Ixå»QLçóâ±KNXµXJILèkKNS-DFå�èkQWàcK=M¹D¹VWK�M¹á�âcQ1GÍILæ¼æÁK�X â±GÍILXµQWX¼K)Z�GJD¹EHG D¹å�XJILèkKNS-QWXJMmá
å§KNM¹SUQxèkMmáxë

7 äWK�àHILM¹M�Z;K�GJI�äWK»ê¼]¼D¹Mmâ�IkM¹D¹å§â¯QLç@IWMmMPåcE�KNXJILàcD¹Qxå¬D¹X�â±G¼K°åcILèkK°å§âhá�MmKxëJì¬G¼KNX�Z�K�GJI�äxK
ãWD¹äWK�X1è)ILàcVUå;ç�QWà�KNIxEHGÕæJà±QUSU]JE�â
DmX�KTIWEHG�å±E�K�XJIWà±D¹Q=ç�QWà�K�ä�IWMm]JILâ±D¹QWX~ë¼ì¬GJKNå±K�Z�KNà±K�ç�QW]JXJS
êRá-I�SUD¹åcE�]Íå±å±DmQxX-QWç:âcG¼KBåcE�K�XÍILàcDmQ�SUKNåcE�àcD¹æUâ±D¹QWXJå»Z�Dmâ±G âcG¼K¾åhâHILVxK�G¼QxM¹SUKNàcåNë�Y
æÁQWX â±GJKNå±K
èkIWà±VUå=Z;K1GÍI�äWKBè)IxSUK1â±G¼K6E�QWXJE�à±K�â±K�EHG¼QWDFE�KÕç�QWà=â±GJK6ILæ¼æ¼M¹DFE�I�âcDmQxX~ë*ô{X�âcG¼K6E�QxXJE�àcK�âcK
K�ð¼ILèkæ¼M¹K¯I f07�� � �÷êJIxå§KTSkILàHEHG¼DzâcKNE�â±]¼àcK�Z;Ixå@EHG¼QRå§KNX~íLêÁKNE�IW]Jå±K
Dzâ;SUKNIWM¹å:Z�DzâcG)è=QRåhâ�QLç
â±G¼K �x]ÍILM¹Dzâhá�I�â±â±àcDmê¼]¼â±KNå¯êÍK�â§âcK�àqâ±GJIWX6DzâHåqE�QWèkæÁK�â±Dmâ±QxàcåNíJDmâqDFå¯IBãWQ�QUS1DmXRâ±KNãWàHI�âcDmQxX�êJIWå±K
ç�QWà1DmXRâ±KNãWàHI�âcDmQxX Z�DzâcG QWâ±G¼KNà�IWæ¼æ¼M¹D¹ENI�âcDmQxXJå�í¬ILXÍS÷Dzâ�GJIWXJSUM¹KNåÕèkQxå§â1àcK�M¹K�ä�ILXRâ�EHGJILX¼ãxK
å±E�K�XJIWà±D¹Qxåkå±]�9¾E�D¹K�XRâ±M¹áWë �
K�äxK�à±â±G¼KNMmKTå±åNí*ç�QWàBQLâ±GJK�àBIWæ¼æ¼M¹D¹ENI�â±D¹QWXÍåkQWà¾QWâ±G¼KNà)K�XRâ±KNà±æ¼àcDFå§KTå
QLâ±GJK�à¬â±KTEHG¼X¼QxMmQxãWD¹KNå;QWà
E�QWè°êJDmXJILâ±D¹QWXJå¬E�QW]¼MFS�å§KNà±äxKqêÁK�â±â±K�àTë
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ì¬G¼K�æJà±KTå§KNXxâcKNS6IWæ¼æ¼àcQxIxEHG6SUKNIWM¹å�Z�Dmâ±G6âcG¼KkSUKNE�D¹å±DmQxX6ç�QxàqVxK�á1â±KTEHG¼X¼QWM¹QWãxDmKTå�ë �&DmàHå§â±M¹áWí\I
ãWK�XJK�àHILMPQ�äxK�àcä�DmKNZ�ILXÍS6IBå±]¼êUïhKTE0â±D¹äWK�âcI�ðUQxX¼QWè�á1IWà±K�êJ]¼DmMmâNë\ì¬G¼KNX·Z;K�èkDmèkK°K�ð¼ILèkæ¼M¹K
ILàHEHG¼DzâcKNE�â±]¼àcKNåNíJâcQ �ÍXJS6àcK�M¹K�ä�ILXRâ»å±E�K�XJIWà±D¹QxåNë �&D¹XJILM¹Mmáxí�Z�K��JXJS-äWKNà±á�E�QxXJE�àcK�âcK°D¹XRâ±K�ãxàcILî
â±D¹QWX=êJIWå±K:âcKNEHG¼XJQWM¹QWãWD¹KNå&ILXÍS°K�ð�æJM¹IWDmX=E�QWXÍE�àcK�â±K¬ILàHEHG¼Dmâ±KTE0â±]JàcIWMRå±QWM¹]Uâ±D¹QWXÍå�QWçÍM¹K�ãRIWE�á»D¹XRâ±K�î
ãWàHI�â±D¹QWXPë �qKNå±æ¼Dmâ±K»âcG¼K�KNIWà±M¹DmXJKNåcå�QWç�âcG¼K�å§â±]JSUáxí¼Z;K�æJà±Q�ä�DFSUK �R]¼Dmâ±K�E�QWXJE�à±K�â±K»QW]¼âcE�QxèkKNåNí
Z�DzâcG¼QW]Uâ&DmãxX¼QWàcD¹X¼ã
å§]JêUïhKNE�â±D¹äWK:K�ðUæÍKNà±D¹K�XJE�KNå�Qxà�E�QWèkæJILX�áJõ�IWæ¼æ¼M¹D¹ENI�âcDmQxXUîtå±æÁKNE�D��ÍE*IWå±æÁKNE0âHå�ë
ì¬G¼K�àcK;IWà±K;å§KNäWKNàcIWMRIWæ¼æ¼àcQxIWEHGJKNåNí�KNå±æÁKNE�DFILM¹M¹á�DmX°â±G¼K �JKNM¹S�QLçÍå±QLçóâhZ¬ILàcK�IWàcEHGJDzâcKNE0âc]¼àcKWíNâ±GJILâ
SUKNIWM�Z�DzâcG1æÍILà±âcå¬QLç&â±GJD¹å�æJà±QUE�KTå±åNë
ô{X � c(�\â±G¼K»å§QWçóâhZ;IWà±KqILàHEHG¼DzâcKNE�â±]¼àcK¯ILXÍILM¹á�å±DFå@èkK�âcG¼QUS ü 
 � �¯C-ý:DFå;DmXRâcà±QUSU]JE�KNS�ë 
 KNäxî

K�àHILMWENIWå±K@åhâc]JSUD¹KNåPIWà±K!æJà±KTå§KNXxâcKNS�í�DmXJE�Mm]ÍSUDmXJãqI�E�Ixå§K@å§â±]ÍSUáqQWç�â±G¼K f07�� � ��ILàHEHG¼DzâcKNE�â±]¼àcK
ILXJS�â±G¼K�ILàHEHG¼Dmâ±KTE0â±]Jà±K;QLç¼âcG¼K¬Z�KNê~ë�ô{X�
J]JK�XJE�KNå&QLç\å§QWçóâhZ;IWà±K;ILàHEHG¼DzâcKNE�â±]¼àcK:QxX �R]JILM¹Dmâhá�I�â§î
â±àcDmê¼]¼â±KNå;ILXÍS¾åhâHILVxK�G¼QxM¹SUKNàcå@QLçPILXBQWàcãxILXJD��TI�â±D¹QWX)IWà±K¯S¼KNåcE�àcDmêÁKNS)D¹X¾ãxà±KTI�â�SUK�âcIWDmMoë 7 â±G¼KNà
å±E�K�XJIWà±D¹QLîtêJIWå±KNSBILàHEHG¼DzâcKNE�â±]¼àcKqIWXJILM¹áUå§DFå;è=K�â±G¼QUS¼å�IWà±K�SUKTå±E�à±D¹êÁKNS¾D¹X � ����ILXJS � ���oë¼ì¬GJKNå±K
ILæ¼æ¼àcQxIxEHG¼KNå»E�QWXJE�K�XRâ±àHI�âcK)QWX â±G¼K"
JK�ðUD¹ê¼DmM¹Dmâhá-QWç�IWàcEHGJDzâcKNE0âc]¼àcKkIWXJILM¹áUå§DFå�D¹XñäWKNà±á6KTILàcMmá
åhâHILãWKTå!QLç�å±QLçóâhZ¬ILàcK;æJà±QWïhKNE0âHå�ëxì¬G¼D¹å:èkK�â±GJQ�SJå@è)I�á°êÁK
]Jå±KNS)Ixå@I»æJILà±â@QLç�Qx]¼à:ILæJæ¼à±QRIWEHG
DmX�QWàHSUKNà¬â±Q �JXJS�IWXJS1K�ä�ILM¹]JI�âcK�å±E�K�XJIWà±D¹QxåNë¼O�K�X¼KNàcIWMmM¹áWí�âcG¼KNå±K�ILæJæ¼à±QRIWEHG¼KTå;àcILâ±G¼KNà
E�QWX¼î
E�K�XRâcàcILâ±K)QWXñèkQxà±KBE�QWXJE�à±K�â±K¾IWàcEHG¼Dmâ±KTE0âc]¼à±K¾IWXJSµX¼QWâ�QWXñäxK�àcá·KTILàcMmá-K�ä�ILM¹]JI�âcDmQxXJå�IWXJS
ILàcKWíNâ±G¼KNà±K�ç�QWàcKWíNIWMmQxX¼K:XJQLâ&å±]¼DmâcIWê¼MmK�ç�QWà*ILX°KNILàcM¹áqVxK�á�â±KTEHG¼X¼QWM¹QWãxáqKNä�ILM¹]JI�âcDmQxX~ëTì¬GJK�á�ILàcK
X¼QLâ�IWENE�QWèkæJIWX¼D¹KNS�ê�á6I1E�M¹KNILà»ILàHEHG¼Dmâ±KTE0â±]JàcIWM�ä�DFå§D¹QWX�ç�Qxà»QWêUïhKTE0â§î{å±á�å§â±KNè QWà�æJILàHIWSUD¹ãWè
DmXRâ±KNãWàHI�âcDmQxX~ë

�
àHEHG¼DzâcKNE�â±]¼àHILM;åhâhá�M¹KNå°IWXJSñæJILâ§âcK�àcXJå°àHI�âcG¼K�à=SUKNIWM�Z�Dmâ±G�M¹Ixåhâ=æJILà±â�QWç�â±G¼KÕæ¼à±QUE�KNåcå
SUD¹åcE�]Íå±å±KNS D¹Xµâ±G¼DFå°Z;QWàcV\ë�ô{X � c�
�í �Jí4c(�¼í4cS�;IWàcEHGJDzâcKNE0âc]¼àHILM@å§âháRM¹KNå�ILXJS æJILâ§âcK�àcXJå°IWà±K)SUDFåhî
E�]Jåcå§KTS�ë~ô{X � cU�U��â±G¼KÕDmX.
J]¼K�XÍE�K¾QWç�âcG¼KBå§âháRM¹KNå�DmèkæÁQxå±KNSµê�á-èkDFS¼SUM¹K�Z¬ILàcKkâ±KTEHG¼X¼QWM¹QWãxDmKTå
D¹å¬D¹X�äWKNå§â±D¹ãxILâ±KTS)Z�DzâcGBâcG¼K�E�QxXJE�M¹]Jå±DmQxX¾â±GÍI�â�X¼Qkåhâhá�M¹K�å±K�àcäWKTå:êÁKNå§â
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l¹iNpPgh¦R`!ªW`Hy�`H¨eiN_Ru�`Hj�g~iNl,-R`cÀWbe­R¨e`TvNaHiTu�_UiNjR`Hj�g{³´iNphbe`Hj�gh`0ª¯s{iNl¹g�n!f�ph`;f�pha±¦xbegh`cacgh®xph`HsH²RÂoj ��'+:.�
DH!)!+�-�>/JI-1 :l90/�/G� [H/5,.!$'H/0%(,O��:-/0%-� � b-�L6 :-1)�>Y�� :(/21m!$/0!$'+%-,O�4R-! %-/G�3�\:-�L6 :-/M!$/N,)�54m%-1Q!)�
� :W9$,O#B%-'+!���/�I-�>/0!H!$'H�>/JI0�*16� � �	7 8�8�� v�}~p{l¹®xp{g0v��;`cphu�fNj�r�v � acg � � � � ²

� ²¯ºÕ²��;i�`Hªxbea±¥T`kfNjRª·w¯²�+¼ªx®RjJ² � bz`caH`Hu�`0f�¨!u�bz©�p§f�ghbejR©BiNl¬fÕªWi�aH®Ru�`cjLg�f�pha§¦Rbey�`�strWstgh`Hu
n@b|gh¦)f�jkf�pha±¦xbegh`cacgh®xp§f�¨Á_�f�g{gh`cphj=¨zf�jR©T®RfN©N`T²�ghi»fN_R_U`Hf�p0v � � � � ²

� ² 
 ²9�Áf�s{s{bejR©xv ¤ ² � b «ts{`cjW­Wphb «cvJfNjRª��q²UyNfNj���¨zbe`cg0² 
Ái0n!f�p§ªxs�f�­xphiTfTªx`±p¬yLbe`cn÷iTj¾s{i�l¹gon*f�ph`
f�pha±¦xb|gh`Hacgh®xph`�f�j�f�¨erWs{bes¯iNl:-R`cÀWbz­xbe¨zb|g�r�²�Âoj ��'+:SDH!)!+�-�>/JI-1K:W9�� 1)��%;�<�@%�DQ� =&D � :W9H,O#&%(')!>��/�I-�5�
/0!)!$'$�>/JI?�\:-/;9S!$')!$/GDH!@�>��� � �6�9� v 
\f�¥Tf�u�f�ghs{®Ív ��f�_�f�jÍv ¤ `HaH`Huq­U`cp � � � � ²

� ²�Â§² 
;²,�Jg§ª¼²	
*¦R`�i�ph­Rb|À�f�pha§¦Rb|gh`Hacgh®Wph`Tv � � � � ²
��� ²¯ºÕ² �;i�`0ªWbea±¥�`Nv~�q² 
 `H®Ru�f�jRjJvJfNj�ªBwq²#+JªW®RjJ² � ­W«o`Hacg¯strWstgh`Hu ¨zf0r�`cp0²=Â�j ��'+:SDH!)!+�-�>/�I�:W9

��Y�'+:A�7�8:$60/B8�8�8 v�Â�phs{`c`TvU�;`±phu�fNj�r�v �T®R¨|r � � � � ²
� � ²¯�q² 
 `H®Ru�f�jRj6fNjRª·w¯²�+JªW®RjJ² � ��� �	� v�fNj·iT­L«t`Ha±g{³�i�phbe`Hj�gh`0ª-s{acphbe_Wghbzjx©1¨zfNjx©T®RfN©T`N²µÂoj

��'+:SDH!)!+�-�>/JI-1A:W9@C=D;� /-C�!
C 35!&Ds,43FE � �HGm[�IJC=D;� KLC C?�\:-/S9;!$')!$/0DH! v ½ ®xstghbejÍv 
Á`±ÀRf�sHv¼w�^ ½ v
�x`H­xph®Rf�p{r � � � � ²

� � ²
}!² ¤ ² 
 b|g{ghi
fNjRª ¤ ²L^¼² � iNs{`HjL­R¨e®Ruk² � j»gh¦x`:phiN¨e`�i�lÁstg�rx¨e`:bej�s{`H¨e`HacghbejR©¯u�bzªRªx¨e`cn*f�ph`�fNjRª
®xj�ªW`cp{n!f�ph`T²»Â�j ��'+:SDH!)!+�-�>/�I-1K:l9V,435!V[�� � �&7 ���NM�:(')C(1W3N:$6 :-/O��/�I-�>/0!)!$'$�>/JI  �>1),O'$�OXQY ,.!+�
%7X('s!+DQ,O1 v��ÍiNs ½ jR©N`H¨e`HsHv�w¬^ ½ v � � � � ²

� � ²¯�q²6^¼² � f�«±² ½ ªW`cg§fNbe¨e`0ª9aHiTu�_Rf�phbes{iTj9i�l ����� ¸ ½ v ¤ ��� º f�j�ª ��f0yNf�P � º=Â±²
¦�g{gh_�� P.P�n!n!n�² `cÀW`HaH_UaN² aciTu@P�©TiN_�f�¨mf�j,P�u�bzs{aAP�aHiNu�_�f�ph`N² ¦�ghu�¨óv � � � � ²

� � ² ¤ ² � ²�^La±¦xu�bzªWg0vWºÕ²�^Lg§f�¨�vB�¯² � iN¦RjR`±p{g0vWfNj�ª@�&²x¸&®Rs{a§¦Ru�f�jRjJ² �@%-,O,.!$'H/51\9;:-'Q�\:-/0DQY�'H')!$/5,
%(/0�  �41H,O'H��XQY�,.!+�R%7X('s!+DQ,O1 ² � f�g{gh`cphjx³ � phbe`Hj�gh`0ª-^Wi�l¹gon*f�ph` ½ pha±¦xbegh`cacgh®xph`T²��x² 
 be¨e`cr-fNjRª
^LiTjxsS�Jg§ªJ²ev � � � � ²

��� ²¯ºÕ²&^L¦�fHn�² ^WiTu�`°_�f�g{gh`cphjRsqlFiNp�s{i�l¹g�n!f�ph`¾f�pha±¦xb|gh`Hacgh®xph`N²-Â�j �W²���¨ebzs{s{bzªW`HsHv �W² � iN_R¨ebe`HjÍv
f�j�ª 
 ²#��`cp{gh¦Ív�`Hªxb|ghiNphsHv �@%-,O,.!$'H/UT�%-/JI-Y5%;IJ!$1?:W9Q�7'W:)I-'+%-�  !$1)�"I-/N/ v~_RfN©N`Hs ��� � Ã � � � ²
½ ªRªWbzs{iNjx³ 
 `cs{¨z`±r�v � � � � ²

� � ² � ² 
\f�¨z¨eu�f�j�fNjRª �x²\¸�²#�
f�bzjJ² ��� º9y�`±phs{®Rs ����� ¸ ½ � ½ ªx`caHbes{bziNj�l¹p§f�u�`cn*i�ph¥¼²� �41��
,O'H��XQY�,.!+�0�\:-�L6GY�,O�>/�I vU^W`H_W³ ¤ `Ha � � � � ²

� � ² �W² 
*¦xiTu�_Rs{iNjÍ² ½ y�iTbzªxbejx©»f�u�bzªRªW¨e`cn!f�ph`�u�®�ªxªx¨e`T² [������ � :W9H,O#&%(')! v � � � � �±v � � � � ²
��� ²¯^U²��;bejRiNs{¥Wbó² � iNph­Rf �NÂoj�gh`H©Np§f�ghbejR©�ªWbzyT`cphs{`!fN_x_R¨ebea0f�ghbeiNjRs�n@b|gh¦Rbej�ªxbestg{phbe­R®Wgh`0ªq¦x`cgh`cphiN©T`Hjx`HiTs

`cjWyLb|phiTjxu�`Hj�ghsH² [������V�\:(�V�VY�/N��D)%-,O��:-/N1
W�%SI�%AXQ�>/0! v � � � � �±v � � � � ²
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- �W�0£T¡ �/.   �/021 ����� ¸ ½43 ���65 bes¬f�ªWbzstg{phbe­x®xgh`0ªkiN­W«o`Hacg�strWstgh`Hu n@b|gh¦kgh¦R`qfNbeu ghi�ph`0f�¨ebz¶c`»ªxbest³
g{phbe­x®xghbeiTjûiNlqiT­L«t`cacg)aHiNu�u�®Rjxbea0f�ghbeiTjûf�acphiTs{skªxb87¼`cph`Hj�gku�f�a±¦xbejR`HsHv!yT`Hj�ªWiNphs�fNj�ªñs{i�l¹gon*f�ph`
strWstgh`Hu�sH² � ­W«o`Hacg!u�`cgh¦xiLª�a0fN¨e¨es@f�ph`¬bejLy�iN¥�`0ª�n@b|gh¦°gh¦x`;shf�u�`�_WphbzjxaHbe_R¨e`¬f�s � ��� lmphiTu iN­W«o`Hacg
stgh®x­ �ó_R¨zfNac`H¦RiN¨mªW`cp�i�p»_xphi0ÀLr1f�g�gh¦x`�ac¨zbe`Hj�g�s{bmªW`°l¹iNp»fNj�ph`Hu�iNgh`�iN­W«o`Hacg�iNj6gh¦x`�s{`cphy�`cp ��ghi
s{¥T`H¨e`cghiTj �óbejLgh`±p{lófNac`¬beu�_R¨e`Hu�`Hj�g§f�ghbeiNj�f�g*gh¦x`�s{`cphyT`cp!s{bzªx` �±² � `H¨e`HyNfNj�g&l¹®RjxacghbeiTjRs@f�ph`;bej�gh`cp{lóf�aH`
ªW`cd�jxb|ghbziNj �Fn@b|gh¦�fNj¯Â ¤ � �±v�¨zi�aHfN¨ebe¶0f�ghbeiTj�f�j�ª¯fNacghbeyNf�ghbeiTjqiNl�ªxbestg{phbe­R®xgh`Hª¯iN­W«o`HacghsHvNaHiTu�uq®RjRbea0f�³
ghbeiNjkfNu�iNjR©qaH¨ebz`cjLg�f�j�ª�iN­W«o`Hacg0vRfNjRª=ªxbestg{phbe­R®WghbeiTj�g{p§f�jRs{_Rf�ph`Hjxacr�² 
*¦R`Hs{`�bes{s{®R`cs�f�ph`¬¦�f�j�ªW¨z`Hª
­�r°iT­L«t`cacg@ph`0¿�®R`Hstg:­xphiN¥�`cphs � ��� ¸&s �±²

application layer

CORBA       ORB

network layer

application is 
called by remote
method call

application calls
procedure
by remote 

method call

ORB handles
distribution

using stub and
skeleton 
objects

method1

method2

obj1

method1
obj3

method1

method2

obj2
objA

CORBA Services CORBA Facilities

skeleton
for obj2

stub
for obj2

objX
method1

skeleton
for objX

stub
for objX

ORB handles
distribution

using stub and
skeleton 
objects

9:1   �W¡ 02. �L¡�¢R� � � �  <; ��� ¸&s�®Wghbz¨ebe¶H`=gh¦x`�Â{Â � � �óbejLgh`±phjR`cgqbejLgh`±p{³ ��� ¸ _xphiNghi�aciT¨ ��bej·i�p§ªx`cp�ghi
aciTjRjx`Hacg ��� ¸&sH²	
*¦x`�_WphiNghi�aHiN¨@iTj�gh¦R` 
 � � ¨mfHr�`±p»bes�ªx`cs{bz©NjR`0ª�ghi¾¨e`cg�fN¨e¨ ��� ¸&s�®xs{`°gh¦x`
shf�u�`�_WphiNghi�aHiN¨ó² 
*¦x`kªx`cs{bz©Nj-i�l ����� ¸ ½ bes»©T`Hjx`cp§fN¨e¨|r·fNbeu�`0ª·f�g�¨zfNjR©N®�f�©T`)f�j�ª6_R¨zf�g{l¹iNphu
bejRªx`H_U`HjRªx`HjxaH`T² ½ aciTu�u�iTj6Â ¤ �ÿ¨e`cghs�aHiNu�_UiTjR`cjLghs�­U`ks{_U`HaHb|d�`Hª-gh¦xphiN®R©T¦·gh¦R`Hb|p�bej�gh`cp{lóf�aH`
n@b|gh¦xiT®xg\¥Wjxi0n@¨z`Hªx©T`�iNlRbzj�gh`cphjRfN¨�beu�_R¨e`Hu�`cjLg§f�ghbeiTj¯ªx`cg§f�be¨zsH² ½ ªxbeshfNªxyNfNj�g§fN©N`&bes\gh¦�f�g\¨zfNjx©T®�f�©T`Hs
f�ph`�­xphiN¥�`HjÕªxi0n@jÕghi)f°aHiTu�u�iNj1ªW`HjRiNu�bej�f�ghi�p �ó_�f�p{ghbzfN¨e¨|r1s{iN¨zyT`0ª1­�r)gh¦R`�ªxf�g§f�gorW_U`»f�jLr��±²

*¦x` ����� ¸ ½ Â ¤ ��bes¬u�f�_R_U`0ª=ghi°©Nph`Hf�g�yNf�phbe`cg�r)iNl�¨zfNjR©N®�f�©T`HsHvJ¨ebe¥�` � v � � �qv���f0yNfWv � �Í}@v
}~b87¼`H¨óvÁ^Wu�fN¨e¨|g§fN¨e¥UvU`cghaN² ����� ¸ ½ ��� ¸�beu�_x¨z`cu�`Hj�g§f�ghbeiTjxs�`cÀWbestghs¬iNjBjx`0f�ph¨|rBf�jLr=aHiTu�u�iNjR¨|r
®xs{`0ª�_x¨zf�g{lFi�phuk²
= �W¡?> � £ �W� Âojxb|ghbmf�¨e¨er6gh¦x` ����� ¸ ½ u�`cs{shfN©Tbejx©�s{`cphyLbeaH`)fNjRª6gh¦x`k`Hy�`cjLg�s{`cphyLbeaH`=n*`±ph`)­�fNs{`Hª
iNjûf�s{bzu�_x¨e`B_x®Rs{¦�P�_R®x¨e¨;u�iLªx`c¨�lFi�p)u�`Hs{shf�©T`B`cÀWa±¦RfNjR©N`)gh¦xphiT®x©T¦ñ`HyT`Hj�g=_Wphbzu�b|ghbey�`HsH² 
 i0n
gh¦x` � º)�ûs{_U`HacbedR`Hs�f
u�i�ph`*phiT­x®Rstg�u�`Hs{shfN©Nbzjx©
s{`cphyLbzac`T²Wº=`0f�jLn@¦xbe¨z`:s{`Hy�`±p§fN¨ ����� ¸ ½ ��� ¸&s
¦Rf0y�`&beu�_R¨e`Hu�`cjLgh`Hª;gh¦R`Hb|p~i0n@j�_WphiNghi�aHiN¨zs~i�p�gh¦R`cr
a0f�j�­U`�aHiTuq­RbejR`0ª�n@b|gh¦q_WphiNl¹`Hs{s{beiTj�f�¨Uº � º
_WphiLªx®xacghsHv�¨ebe¥�`:º=`Hs{shf�©T`?@qvxº*@�^L`cphbe`HsHv�`cghaT² 
*¦R` ����� ¸ ½ g{p§fNjxshfNacghbeiNj�s{`cphyLbzac`:s{®x_R_Ui�p{ghs�-�f�g
f�j�ª�jx`Hstgh`0ªqg{p§f�jRshf�acghbeiTjRsH²��;`cgh`cphiN©T`Hjx`HiT®xs ��� ¸&sPfNjRª��ó_xphi�ac`0ªx®Wp§fN¨ �\jRiTjW³ ��� ¸�f�_R_x¨zbea0f�ghbeiTjRs
aHfNjÕg§f�¥�`»_Rf�p{g�bej�f�g{p§fNjxshfNacghbeiTjJ²~^LiTu�`�yT`Hj�ªWiNphs¬`HyT`HjÕi�7¼`cp¯s{®R_x_UiNp{g¬l¹iNp¯bejLgh`c©Np§f�ghbeiNj1n@b|gh¦
aciTu�u�`cphaHbzf�¨\g{p§fNjRshf�acghbeiTjÕu�iTjRb|ghi�phsHv¼¨zbe¥�` 
Á®xÀW`0ªWix²�
*¦x` ����� ¸ ½ s{`caH®xphb|gor¾s{`±phyWbeaH`cs�s{_U`HaHb|dR³
aHf�ghbeiTjkbes@iTjx`¬iNlÁgh¦R`¬u�iNstg:ªx`cg§f�bz¨e`0ª°s{`HaH®Wphbeg�r°s{_U`HaHb|d�a0f�ghbeiTj)`cÀWbestghbejR©xvxaHi�y�`cphbejx©�jR`Hf�ph¨|r=`cy�`cp{r
f�s{_U`Hacg;iNl~s{`HaH®Wphb|gor�v�¨ebe¥�`
bej�gh`H©Nphb|gor�v�fN®Wgh¦R`Hj�ghbea0f�ghbeiNjÍv¼f�aHaH`Hs{s�aHiTj�g{phiT¨óvU`±ghaT²�Â´g;bes¬f�a±¦xbe`HyTf�­R¨e`
bej
gh¦Wph`H`�¨e`Hy�`H¨es � � ³ � ��l¹phiTu jxi�ghiql¹®R¨e¨Ás{`Hac®xphb|gor�²R^W®x_R_Ui�p{g!lFiNp@gh¦x`Hs{`�s{`cphyLbeaH`Hs:yTf�phbz`cs:bej=ªxb87¼`cph`Hj�g
��� ¸1beu�_R¨e`Hu�`cjLg§f�ghbeiTjRsH² 
*¦x` ����� ¸ ½ j�f�u�bzjx©;s{`cphyLbeaH`!`HjRfN­x¨z`cs~ghi;s{`0f�pha§¦�lFi�pPiT­L«t`HacghsP®Rs{bejx©
gh¦x`Hb|p&iN­W«o`Hacg!jRfNu�`T²TÂ�gPn!p§fN_xs&s{`Hy�`±p§fN¨UªWbA7¼`±ph`Hj�g�g{p§fNªxb|ghbeiTj�f�¨Uªxb|ph`Ha±ghiNp{r�s{`cphyLbeaH`HsH²L^WiTu�` ��� ¸&s
i�7¼`cp�fqlóf�®R¨|g{³�ghiT¨e`cp§f�jLg�j�f�u�bejR©�s{`±phyWbeaH`N²
=J£T¢ �¹¢x� � � �  :; ²H²c²
B �L¡�C 0 ¡6DÕ¢ 1 £ � ²H²H²
=¼ H¢ 1�E ¢R¡ E �/F ¢x  �/0G1 ²H²H²
H ¢R¡�I
�L H¢R��� � � �  <; 0 C: KJ�� . ¡ 0LE � £T 0� ²c²H²

������� ¡	�xÅ � 
Á`Ha§¦RjxiT¨eiT©�r ¤ `Hs{acphbe_xghbeiTj�� ����� ¸ ½
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Architect’s
Experience

Technological
Changes

Organizational
Changes

Key Technology
Taxonomies

Change Scenarios

Concrete Application 
Key Technology

Decisions

Concrete Applications

Integration Base

Conrete Application
Requirements

Stakeholder’s
Quality Attributes
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Á`Ha§¦RjxiT¨eiT©�r ¤ `HaHbes{beiTj

C Impl
Component

C/RPC Subsystem

RPC

XOTcl Facade Component

RPC CORBA

C Impl
Component

RPC

CORBA Facade

RPC Facade

RPC
applications

CORBA and all other 
applications

XOTcl

interface 
adaptation

w
ra

pp
er

 fa
ca

de
s

adaptations/decorations
in the scripting language

Java Impl
Component

Java/RMI Subsystem

RMI

Java Facade
Component

RMICORBA

Java Impl
Component

RMI

CORBA Facade

RMI Facade

interface
adaptation

RMI
applications
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� ¡	��� � ����� ¸ ½ Âoj�gh`H©�p§f�ghbeiTj)¸&fNs{`�n@b|gh¦ ��f0yTf;P � º=Â!fNjRª � P � ��� ^L®R­xstrxstgh`cu

sorting place

sorting machines

...

VMS computers

NT or Unix
workstation

Leitstand
NT/Unix

PPS
NT/Unix

letter distribution center
communication
NT/Unix

databases
Oracle Unix

VMS computers

NT or Unix
workstation

balances

balances transfer to other letter 
distribution centers

balances

... ...

other letter 
distribution centers
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