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`abcdef gahiejbk lmg naao doa dp bla qdgb hlmrraosjos jggiag blmb t q duaeo desmojvmbjdog pmha w x mrjhjdig msaobg rjfa
cdeq g hmo hdqyedq jga bla gkgbaq mou hmo gaou bla q mrjhjdig jopdeq mbjdo dibgjua bla oabcdef w x mrjhjdig jo gjuaeg t
modblae jqydebmob bleamb t hmo gbamr bla gaogjbjza jopdeq mbjdo mou gaou jb bd bla dibgjua oabcdef w
{ qmrjhjdig hdqqiojhmbjdo hlmooar hmo na agbmnrjglau nk igjos bla lamuae |arug cljhl pdrrdc ymebjhirme gaq mobjhg de
nk bla umbm |arug cljhl ud odb pd rrdc ymebjhirme gaq mobjhg w }la ymkrdmu dp ahld ea~iagb t ahld eayrk mou bla ga~iaoha
oiqnae dp iopemsq aobau �� ymhfabg mea gdqa dp bla lamuae |arug t cljhl lmza naao igau pde agbmn rjgl jos m qmrjhjdig
hdqqiojhmbjdo hlmooar w { oiqnae dp myyedmhlag lmza n aao a�yrmjoau bd yeazaob bla q mrjhjdig hdqqiojhmbjdo
hlmooar igjos lamuae |arug w �dqa dp blaq johriua t aopdehjos gaqmobjh hdogjgbaohk mqdosgb bla ioigau lamuae
|arug nk igjos mhbjza q myyjos ���� de nk bla aopdehjos bla gbmbaragg qduar jo bla faeoar ���� ���� w �dcazae t odb
qihl eagamehl a�debg lmza muueaggau bla qmrjhjdig hdqqiojhmbjdo hlmooar igjos umbm |arug w }la yedydgau eagamehl
yeagaobg bla uagjso dp m qdojbde t cljhl lmg n aao uagjsoau bd yeazaob bla q mrjhjdig �dc dp jopdeq mbjdo jo bla umbm
|arug w
}la ymyae yeagaobg bla uagjso mou mehljbahbiea dp �emgae t cljhl lmg n aao uagjsoau bd yeazaob bla q mrjhjdig �dc dp
jopdeq mbjdo jo bla umbm |arug w }la ymyae yeagaobg bla yemsq mbjh hlmrraosag dp bla uagjso mou jqyraq aobmbjdo dp
�emgae w �emgae hdqyejgag dp bcd ymebg � bla |egb ymeb jg m |eacmrr �eapaeeau bd mg ���jeacmrr� blmb eiog do bla aou
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Architecture of the Eraser. E−Firewall runs at the end hosts mahcines and the Eraser runs at the Gateway

Gate WayEnd Hosts

Key Exchanger
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E− Firewall

E− Firewall.

E − Firewall

�jsiea �� { ehl jbahbiea dp bla �kgbaq gldc jos �jeacmrr mou bla xdojbdejos �kgbaq

ldgbg mou bla gahdou ymeb jg hmrrau m ��qdojbde t cljhl eiog mb bla smbacmk mou hlahfg pde bla q mrjhjdig jopdeq mbjdo
jo bla ymkrdmu w
}la myyrjhmbjdog eioojos do bla aou ldgbg hmo na hrmggj|au jobd bcd ymebg w }eigbau myyrjhmbjdog mou iobeigbau
myyrjhmbjdog w }la beigbau myyrjhmbjdog eioojos do bla aou ldgbg hmo pieblae na hrmggj|au jobd bcd ymebg beigbau
qibmnra myyrjhmbjdo mou bla iobeigbau jqqibmnra myyrjhmbjdog w }eigbau jqqibmnra myyrjhmbjdog mea bla myyrjhmbjdog
cldga jobasejbk lmg n aao zaej|au nk bla zaoude mou c jrr n a gbeamq jos beigbau umbm w �de a�mqyra miujd gaezae c jrr
n a gbeamq jos gdosg cldga jobasejbk lmg n aao zaej|au nk bla hdqymokw �obasejbk dp bla gdos hmo na gbdeau jo bla
}�x mou bla beigbau miujd gaezae napdea gbeamq jos bla gdos hmo hdqymea bla gbdeau lmgl zmria dp bla gdos c jbl
bla mreamuk gbdeau lmgl zmria jo bla }�x w }laea a� jgbg modblae hrmgg dp beigbau myyrjhmbjdog hmrrau mg qibmnra
beigbau myyrjhmbjdog w �zao bldisl bla jobasejbk dp bla myyrjhmbjdo lmg n aao zaej|au t blak gbjrr hmo hdobmjo qmrjhjdig
jopdeq mbjdo w �de a�mqyra x � �deu azao bldisl bla jobasejbk dp bla cdeu jg jobmhb t bla udh ud hiq aob hmo gbjrr
hdobmjo gdq a ljuuao jopdeq mbjdo w �o bla yedydgau gkgbaq bd yeazaob bla qmrjhjdig �dc dp jopdeq mbjdo jo bla umbm
|arug t die |egb hdobejnibjdog jg bla uagjso mou jqyraq aobmbjdo dp bla ��|eacmrr w { hdozaobjdomr ujgbejnibau |eacmrr
��� eagbg do bleaa odbjdog �

� w �drjhk rmosimsa gy ahjpk jos bla bky a dp hdooahbjdog y aeq jbbau de yedljnjbau w
� w `iqnae dp gkgbaq qmomsaq aob bddrg gihl mg x jhedgdpb �x � de {�� w
� w ����� oabcdef�razar aohekybjdo t q ahlmojgq pde }�� ���w

�o hdobemgb bd mrr bla mndza t jogbamu dp i gjos hdozaobjdomr ujgbejnibau |eacmrr ca yedydga ��|eacmrr t cljhl igag mo
juaobjbk gbmqy pde miblaobjhmbjos bla ymhfabg pedq beigbau jqqibmnra myyrjhmbjdog w }la juaobjbk gbmqy yedbd hdr
igau pde miblaobjhmbjos bla ymhfabg pedq beigbau jqqibmnra ymhfabg nk bla ��|eacmrr jg rjslb cajslb mg hdqymeau bd
bla qahlmojgq igau nk bla ujgbejnibau |eacmrr w
�o bla aou ldgbg t myyrjhmbjdog dpbao mhhagg dblae myyrjhmbjdog w �de a�mqyra x � cdeu hmo iga a�har t a�har hmo mhhagg
bla jobaeoab w �ie gahdou hdobejnibjdo jg bla hdohayb dp gbdejos bla uayaouaohjag mqdosgb bla myyrjhmbjdog w �ieeaob
qduaeo umk |eacmrrg dork gbdea bla lmgl dp bla beigbau myyrjhmbjdog w �agjuag gbdejos bla lmgl bla ��|eacmrr mrgd
gbdeag bla uayaouaohjag mqdosgb bla myyrjhmbjdog w }laga uay aouaohjag lary bd uahjua bla �dc dp bla jopdeq mbjdo
mqdosgb bla myyrjhmbjdog w�p bla jobasejbk dp gdq a myyrjhmbjdo jg hdqyedq jgau t blao pedq bla uayaouaohjag jb hmo na
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jopaeeau clmb dblae myyrjhmbjdog q jslb lmza eahajzau bla gaogjbjza jopdeq mbjdo pedq bla hdqyedq jgau myyrjhmbjdo w
}ljg jo bieo lary g bd qdojbde dblae myyrjhmbjdog pde bla gaogjbjza jopdeq mbjdo w
�ie bljeu hdobejnibjdo jg bla uagjso mou jqyraqaobmbjdo dp bla qdojbde �emgae t cljhl hlahfg pde bla qmrjhjdig
jopdeq mbjdo jo bla ymkrdmu w �emgae qmfag iga dp beigbau hdqyibjos bd mhl jaza bla uapaogjza uagjso yejohjyrag w }la
ydrjhk rmosimsa igau nk �emgae jg ragg hdqyrjhmbau blmo � ed ���� w
}la ymyae jg ujzjuau jobd bla pdrrdc jos gingahbjdog w �o bla gingahbjdo �w� ca bmrf mndib bla bleamb qduar t gingahbjdo
�w� bmrfg mndib bla ydbaobjmr umqmsa t gingahbjdo �w� ujghiggag mndib bla earmbau cdef w �ahbjdo � w� ujghiggag bla
hlmemhbaejhbjhg dp m sddu uagjso w �ahbjdo � w� ujghiggag bla gkgbaq qduar mou jbg gab dp mggiqybjdog w �ahbjdo � w�
ujghiggag bla qduirag dp bla gkgbaq w �o gahbjdo � w� ca bmrf mndib bla momrkgjg mou bla eagirbg dp bla a�yaejq aobg w
�o gahbjdo � w� ca ujghigg bla dib hdqa dp bla a�yaejq aobg mou |omrrk jo gahbjdo � w� ca bmrf mndib bla eagamehl
hdobejnibjdog mou pibiea cdef w

��� ���	
� �
�	�

{ qmrjhjdig jo gjuae lmg n aao bla seambagb bleamb bd desmojvmbjdog t nib bla bahloj~iag bd gbdy m q mrjhjdig jogjuae mea
dpbao bjq a hdogiq jos w �o bla hmga dp bla �� � gyk �dnaeb �moggao ��� t l jg ujgeiybjza mhbjz jbjag caea odb uabahbau
mou gbdyyau pde dzae m uahmua w �iejos bl jg t yaejdu la ujgbejnibau bdy gaheab jopdeq mbjdo bd bla ��� w � jg gihhagg
cmg pmhjrjbmbau nk zmejdig pdeq g dp gbasmodsemylk mou dblae iouaehdzae bahloj~iag bd hdqqiojhmba mou gaou bla
q mrjhjdig jopdeq mbjdo w
�o bla eagy ahb dp agbmnrjgljos qmrjhjdig hdqqiojhmbjdo hlmooar t �jqqdo ��� yeagaobg bla hdohayb dp m ginrjq jomr
hlmooar w �jqqdo uaghejn ag m ginrjq jomr hlmooar mg bla doa claea bla ljuuao umbm yjssknmhfg do mo jood hidig�
rddfjos rasjbjq mba hdqqiojhmbjdo hlmooar t cldga a� jgbaoha jg iouabahbmnra w �k ua|ojbjdo t gbasmodsemyljh hmeejaeg
mea ginrjq jomr hlmooar gjoha bla hdqqiojhmbjdo myyameg bd n a jood haob t nib eamrrk lmg bla i rbaejde jopdeq mbjdo
aqnauau nardc bla bleagldru dp yaehaybjdo w
{hbjza cmeuaog lmza n aao mo meam dp ydgbirmbjdo gjoha �jqqdo jobeduihau bla �ejgdoae �g �ednraq jo ���� w �jqqdo
yeagaobau { rjha mou �dn mg yejgdoaeg blmb hdrrahbjzark c jgl bd yrmo blaje aghmy a w �dcazae gjoha blak mea jo gaymemba
meamg dp yejgdo t mrr blaje hdqqiojhmbjdo qigb ymgg bledisl bla cmeuao � jrrkw �p � jrrk gaag mok mbbaqybg mb gaheab
hdqqiojhmbjdo jo blaje q aggmsag t la c jrr gbkq a blaje a�debg nk odb mrrdc jos blaq bd hdqqiojhmba jo oame pibiea w
}lig { rjha mou �dn qigb iga m ginrjq jomr hlmooar bd hdqqiojhmba blaje aghmya yrmo c jbldib mrbaejos � jrrkw �joha
� jrrk fodc g blmb { rjha mou �dn q mk c jgl bd hdqqiojhmba gaheabrkt la qigb hmeapirrk momrkva mrr bla hdeeagydouaoha
n abcaao { rjha mou �dn t nib qigb ud gd c jbldib y aehaybjzark mrbaejos blaje q aggmsa de johieejos m odbjhmnrk bjq a
uarmkw�o bljg hdoba�b �jqqdo ua|oau m ginrjq jomr hlmooar mg m hlmooar cldga zaek a� jgbaoha jg iouabahbmn ra w }la
yedydgau qduar jg uagjsoau pde mo ljsl�gahiejbk aozjedoq aob claea bla oabcdef jg odb m peaa hlmooar nib jg jogbamu
pea~iaobrk qdjbdeau de eagbejhbau msmjogb bla iomibldejvau igmsa w �de bla yedydgau dibndiou hlmooar ca mea mggiq jos
blmb bla dibndiou bem� h jg odb aohekybau w
}la yedydgau hlmooar jg pde m ljsl ejgf gahiejbk bleamb claea bla hdqyibaeg mea qdojbdeau pde bla q mrjhjdig mhbjzjbjag
nk mhbjza mou ymggjza cmeuaog w �obasejbk dp bla myyrjhmbjdog mea mrgd y aejdujhmrrk qdojbdeau w�o bljg eagyahb ca bla
jobasejbk dp bla myyrjhmbjdog gbeamq jos beigbau umbm mea y aejdujhmrrk qdojbjeau de aogieau nk igjos mhhagg hdobedr w
}ljg hmo na mhl jazau nk ajblae aopdehjos bla gbejhb mhhagg hdobedr ydrjhjag do bla myyrjhmbjdog gbeamq jos beigbau
jqqibmnra umbm de nk yaejdujhmrrk qdojbdejos bla jobasejbk dp bla myyrjhmbjdog gbeamq jos beigbau jqqibmnra umbm w
�o gihl m bleamb qduar t mo muzaegmek c jrr bek bd gaou bla q mrjhjdig jopdeq mbjdo nk igjos zmejdig pdeq g dp q mrjhjdig
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hdqqiojhmbjdo hlmooar w �a hmo agbmn rjgl q mrjhjdig hdqqiojhmbjdo hlmooar nk ajblae igjos zmejdig pdeq g dp gbasmod�
semyljh hmeejaeg w �oa dp bla mbbaqyb bd agbmnrjgl bla q mrjhjdig hdqqiojhbmjdo hlmooar hmo na bd gaou bla qmrjhjdig
hlmooar nk q mojyirmbjos gdq a njbg jo bla jq msag de bla miujd | rag w
�agjuag agbmnrjgljos m q mrjhjdig hdqqiojhmbjdo hlmooar blaea hmo na dblae cmkg bd a�bemhb bla jopdeqmbjdo pedq m
sjzao gjba gihl mg ylkgjhmrrk gbamrjos bla umbm pedq bla hdqyibaeg w }la yedydgau gkgbaq udag odb muueagg bljg jggia w

��� �
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� �
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{ qmrjhjdig hdqqiojhmbjdo hlmooar hmo ajblae na m l jsl nmouc jubl hdqqiojhmbjdo hlmooar de jb hmo na m rdc
nmouc jubl hdqqiojhmbjdo hlmooar w �a mea jogy jeau pedq bla pdrrdc jos johjuaobg bd muueagg bla jggia dp ljsl nmou
c jubl hdqqiojhmbjdo hlmooarg �
� �p ��� q jrrjdo ymhfab ramza y ae umkt mggiq jos blmb bla q mrjhjdig jogjuae hmo hdobedr bla bjq jos dp m ymhfab bd sab �
njb dp umbm dib y ae ymhfab t bla gjba hdiru rdga dzae �� �� mooimrrkw �p m q mrjhjdig jogjua hmo q mojyi rmba � nkbag jo
amhl ymhfab t bla gjba hdiru rddga dzae � �� umjrkw ���
� �o bla eahaob ymgb blaea cmg m hdohaeo dp { r �maum igjos zmejdig pdeq g dp gbasmodsemyljh bahloj~iag bd agbmnrjgl
bla qmrjhjdig hdqqiojhmbjdo hlmooar w ���� ����
}laga johjuaobg gaeza mg m qdbjzmbjdo pde bla uagjso mou jqyraq aobmbjdo dp �emgae cljhl t hmo hlahfg mou eaqdza bla
q mrjhjdig jopdeq mbjdo jo bla umbm |aru w
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dogdo ��� ��� lmg udoa a�baogjza cdef jo juaobjpk jos gjsombieag pde gyahj|h gbasmodsemyljh bahloj~iag w �k hrdgark
qdojbdejos bla mebjpmhbg rapb pedq gazaemr hdqqaehjmr yeduihbg t la odbjhau gazaemr ujgbjosijglau bemjbg pde q mok
hdqqaehjmr yeduihbg w �joha mrr bla hdqqaehjmr bahloj~iag qdujpk bla hmeejaeg jo gdq a cmk la cmg mnra bd ud hiqaob
q mok dp blaga gjsombieag w �dcazae t ljg eagirb cmg hdo|oau bd bla hdqqaehjmr gbasmodsemyljh ymhfmsag mou qmrjhjdig
jogjuaeg cdiru odb dyb bd iga gihl yinrjh bahloj~iag jo blaje hdzaeb bemogpae w �ejuejhl ab wmr ��� u jghiggag m gjqyra
bahloj~ia bd uabahb ljuuao jopdeq mbjdo jo bla ramgb gjsoj| hmob njbg dp jq msag nk hrdgark dngaezjos bla oiqnae dp hrdga
hdrdeg jo bla jq msag w � ljra blaje bahloj~ia cdef earmbjzark carr pde rmesa l juuao q aggmsag t gq mrr�aqnauuau q aggmsag
yeduiha mo aeede emba iy bd ��� w
�edzdg ���� mbbaqybau bd |ou jq msag hdobmjojos gbasmodsemylk do bla �obaeoab w �a udcordmuau � q jrrjdo 
���
jq msag pedq �nmk mou ���oab t mou yaepdeq au gazaemr bagbg bd mbbaqyb bd uabaeq joa jp blak lmu aqnauuau umbm
pedq 
���jua ��� t� �gbas ���� de ��� �ibsiagg w � jg uabahbjdo bddr �basuabahb ���� juaobj|au dzae �� t��� jq msag c jbl
blaga uabahbjdo gjsombieag t nib cmg iomnra bd |ou bla ymggcdeu pde mok dp blaga jq msag w { g gihl ljg eagirbg caea
johdohrigjza w
�a n arjaza blmb bla gahijbk q ahlmojgq qigb n a yedmhbjza mg carr mg eamhbjza w � ljra jb jg i gapir bd smjo bla jobarrjsaoha
mndib bla mhbjz jbjag dp mbbmhfaeg t bla yejq mek sdmr dp bla qdojbde jg bd yedzjua jopdeq mbjdo gahiejbk emblae blmo bd
hdrrahb bla jopdeq mbjdo w �aoha bd yeazaob bla q mrjhjdig hdqqiojhmbjdo hlmooar i gjos umbm |arug mo a�yrdjb gy ahj| h
qdojbde hmrrau �emgae t lmg n aao uagjsboau cljhl c jrr hlahf bla ymkrdmu pde bla q mrjhjdig jopdeq mbjdo w
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}la uagjso jp mok sddu gkgbaq qigb pd rrdc ymebjhirme hlmemhbaejgbjhg w �dqa dp blaq najos �
� �ra� jnjrjbk bd giyydeb mok myyrjhmbjdo�razar yedbd hdr � }la uagjso dp bla qdojbde gldiru n a jouay aouaob dp mok
myyrjhmbjdo�razar yedbd hdr w }ljg hmo na mhljazau nk gaymembjos ydrjhk pedq bla q ahlmojgq w }ljg gaymembjdo laryg
�emgae bd giyydeb mok myyrjhmbjdo razar yedbd hdr w

ab i g hdogjuae m gjqyra a�mqyra jo �}}� mou �x}�t bla q aggmsa bkya jg joujhmbau jo m gjosra cdeu mb d� gab
� w �o �}}�t bl jg |aru hdobmjo g bla ea~iagb rjoa�qabldu gihl mg ���}� de ����}� clao jb jg mo �}}� zaegjdo
jb eayeagaobg m gbmbig q aggmsa bkya mou jo bla �x}�t bljg |aru hdobmjog bla �x}� hdqqmoug t gihl mg �x{�
� t
����}� t de ��{}{ � w �dqa myyrjhmbjdo razar yedbd hdrg gihl mg �}}� mrrdc qirbjyra qaggmsag bd n a eahajzau jo m
gjosra ni�ae w }laeapdea t mo myyrjhmbjdo razar ndioumek qmefae jg mrgd ea~ijeau w �de a�mqyra pde �}}� bla q aggmsa
ndioumek q mefae jg ��
� ��
� mou pde �x}�t jb jg ��
� w � j� aeaob yedbd hdrg lmza uj�aeaob q aggmsa ndiouejag w
� �apaogjza �agjso � }la uagjso dp bla qdojbde jbgarp gldiru odb n a yedoa bd mok mbbmhf w �o m hmga clao �emgae jg
gymqqau c jbl m gdos t jb c jrr lmza bd eahdogbeihb bla cldra gdos bd hlahf pde bla q mrjhjdig hdobaob w }la gkgbaq
lmg n aao uagjsoau c jbl bla mggiqybjdo blmb beigbau jqqibmnra myyrjhmbjdog c jrr odb hdobmjo mok ljuuao jopdeq mbjdo
jo blaq w {g mo a�mqyra gdos jggiau nk �dok c jrr odb hdobmjo mok ljuuao jopdeq mbjdo w }la gdos lmg n aao carr
miujbau nk bla �dok pde jbg hdobaob w �p bla hmga bla �dok uahjuag bd ljua mok ljuuao jopdeq mbjdo t blaea jg zaek rjbbra
blmb �emgae hmo ud w �dcazae jo bla hmga dp qibmnra myyrjhmbjdog rjfa x ��deu t azao bldisl bla hdobaob lmg n aao
zaej|au t bla umbm jogjua bla myyrjhmbjdo hmo gbjrr n a hdeeiybau w }la oa�b gingahbjdo ujghiggag mndib bla uabmjrg dp bla
��|eacmrr mou bla miblaobjhmbjdo yedbd hdr q ahlmojgq w
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}la yedydgau gkgbaq gldco jo |siea � hdogjgbg dp m ��|eacmrr cljhl eiog do bla aou ldgbg mou jg mggiq au bd na m
beigbau myyrjhmbjdo mou m qdojbde hmrrau mg �emgae cljhl eiog mb �mbacmkw

	 �� ��� ��	�
��

{ hdozaobjdomr |eacmrr earjag do bla odbjdo dp eagbejhbau bdydrdsk mou hdobedrrau aobek ydjobg w xdea yeahjgark jb
earjag do bla mggiqybjdo blmb azaek doa do doa gjua dp bla aobek ydjob jg bd n a beigbau t mou blmb mok doa do bla
dblae gjua jg m ydbaobjmr aoaqkw { |eacmrr yeagaezag haobemr hdobedr dp mhhagg ydrjhkt cljra eauihjos de arjq jombjos
mok uayaouaohk do bla bdydrdskw �de bla yedydgau ��|eacmrr ca mggiqa blmb bla t jogjuaeg mea odb beigbau mou hmo
agbmnrjgl bla q mrjhjdig hdqqiojhmbjdo hlmooar bd gaou bla jopdeq mbjdo dibgjua bla oabcdef w
�de bla yedydgau gkgbaq m beigbau y rmbpdeq c jrr rdmu bla ��|eacmrr w }la ��|eacmrr c jrr hdobmjo bla jobasejbk jopde�
q mbjdo dp bla myyrjhmbjdog w � lao azae m hdqyibae nddbg iy t ��|eacmrr hmo hlahf pde bla jobasejbk dp bla myyrjhmbjdog
c jbl bla gbdeau jobasejbk jo bla |eacmrr de ��|eacmrr hmo yaejdujhmrrk qdojbde pde bla jobasejbk dp bla myyrjhmbjdog w
}la gbdemsa dp jobasejbk jg mreamuk najos igau nk bla hieeaob qduaeo umk |eacmrr w �p gdq a iobeigbau de qibmnra
beigbau myyrjhmbjdo jg bekjos bd mhhagg bla jobaeoab bla ��|eacmrr c jrr mrrdc bla myyrjhmbjdo bd gaou bla jopdeq mbjdo w
�p gdq a jqqibmnra beigbau myyrjhmbjdo jg bekjos bd gaou bla jopdeqmbjdo bla ��|eacmrr c jrr yib bla �juaobjbk gbmqy�
do bla beigbau myyrjhmbjdo ymhfab w }la uabmjrg mndib bla juaobjbk gbmqy mea a�y rmjoau jo bla gahbjdo � w� w }la |eacmrr
mrgd q mjobmjo g m rjgb dp uay aouaohjag mqdosgb bla myyrjhmbjdog w �agjuag q mjobmjojos m rjgb dp beigbau myyrjhmbjdog t bla

�



|eacmrr mrgd q mjobmjog m rjgb dp uayaouaohjag mqdosgb bla myyrjhmbjdog w �p mo myyrjhmbjdo { � lmzjos m ljsl jobasejbk jg
bekjos bd mhhagg bla �obaeoab mou hmo cejba bla jopdeq mbjdo bd myyrjhmbjdo { � t blao bla |eacmrr c jrr faay m eahdeu dp
bla uay aouaohjag w �p bla jobasejbk dp gdq a myyrjhmbjdo { � jg zjd rmbau blao bla myyrjhmbjdo { � q jslb lmza gaou gdq a
jopdeq mbjdo bd bla myyrjhmbjdo { � w { hhdeujos bd bla odeq g dp bla beigbau hdqyibjos jp bla jobasejbk dp myyrjhmbjdo
{ � jg zjdrmbau blao bla myyrjhmbjdo { � gldiru n a baeq jombau w �dcazae gjoha bla myyrjhmbjdo { � hmo cejba bd bla
myyrjhmbjdo { � de hmo a�ahiba myyrjhmbjdo {� t jb q jslb lmza ymggau gdq a gaogjbjza jopdeq mbjdo bd bla myyrjhmbjdo { �
de {� mou laoha bla myyrjhmbjdo { � mou {� gldiru mrgd n a qdojbdeau w
�p bla jobasejbk dp myyrjhmbjdo { � jg zjdrmbau t blao bla |eacmrr pedq bla uayaouaohk semyl c jrr gbmeb q dojbdejos mrr
myyrjhmbjdog bd cljhl { � hmo cejba de a�ahiba bla jopdeq mbjdo w }d ujgbjosijgl m beigbau qibmnra myyrjhmbjdo pedq
mo iobeigbau myyrjhmbjdo t bla |eacmrr c jrr yib juaobjbk bjq agbmqy do bla ymhfab w

	 �� ��	�� ��� � �� 	 ��
��

}la ��|eacmrr c jrr hdobmjo bla ujsjbmr haebj|hmbag dp bla �emgae jo jbg beigbau y rmbpdeq qduira w �}la ujsjbmr haebj| hmba
c jrr hdobmjo haebj| hmba �g jggiae omq a t bla aobjbk bd cljhl bla haebj|hmba jg n ajos jggiau �mfm bla gin � ahb� t bla yinrjh
fak dp bla �emgae mou bla bjq a gbmqy� w }ljg aomnrag jb bd agbmnrjgl m ��
 hdooahbjdo c jbl bla �emgae w �emgae c jrr eio
mo dyao ��
 gaezae w �oha m ��
 hdooahbjdo lmg n aao agbmnrjglau �emgae c jrr saoaemba mo juaobjbk dp bla ujgbejnibau
|eacmrr mrdos c jbl bla lmglag bd bla |eacmrr w
}la |egb �� njbg dp bla umbm |aru mea najos igau pde juaobj| hmbjdo mou bla oa�b ��� njbg dp bla umbm |aru mea n ajos igau
pde bla rmqydeb lmgl w �joha bla umbm |aru dp bla beigbau jqqibmnra myyrjhbjdo jg q duj|au t nk muujos bla rmqydeb
lmgl mou bla juaobj|hmbjdo bla hlahfgiq jg eahdqyibau nk muujos m doa �g hdqyrjq aob bd bla yeazjdig hlahfgiq w
�p bla rjof nmouc jubl jg �� xnyg mou bla mzaemsa ymhfab gjva jg bmfao bd na ��� nkbag t bla oiqnae dp ujgbejnibau
lmglag ea~ijeau yae umk nk amhl ujgbejnibau |eacmrr jg � �� � ���� � �� � ��� ���� � � � ��������� lmglag w }ljg
jg iouae bla mggiqybjdo blmb bla rjof jg gbeamq jos bla umbm mb jbg pirr hmymhjbkw �d pde o � �������� lmglag w }ljg
hdqyibmbjdo jg yaepdeq au nk �emgae w }laga gab dp lmglag lary bd juaobjpk jp bla ymhfab jg hdq jos pedq beigbau
jqqibmnra myyrjhmbjdog w
}la yedydgau yedbd hdr i gau pde �juaobjbk gbmqy� nk ��|eacmrr jg uj�aeaob pedq ujgbejnibau |eacmrr jo blmb bla ���ah
hdobmjog {iblaobjhmbjdo �amuae �{� � t �ohmygirmbau ymkrdmu ����� w }ljg lamuae clao muuau bd bla �� umbmsemq
yedbahbg bla hdo|uaobjmrjbktjobasejbk mou bla miblaobjhjbk dp bla umbm w
}la q mjo yieydga dp bla juaobjbk gbmqy jg bd gaymemba bla umbm pedq m jqqibmnra beigbau myyrjhmbjdo w �joha bla
jobasejbk dp bla umbm lmg mreamuk naao zaej|au nk bla zaoude mou laoha jb hmo na mggiq au blmb bla umbm udag odb
hdombjo mok ljuuao jopdeq mbjdo w �aoha bla yedydgau yedbd hdr jg hdqyibmbjdomrrk joa�yaogjza w �mhfab jo� ahbjdo mou
bla eayrmk jg mrgd odb ydggjnra t gjoha amhl beigbau jqqibmnra ymhfab hdobmjog m rmqydeb lmgl cljhl laryg jb bd juaobjpk
bla beigbau myyrjhmbjdo pedq bla iobeigbau myyrjhmbjdo w
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}la gkgbaq mg gldco jo |siea � hdqyejgag bla pdrrdc jos qduirag w � lao bla �emgae jg jozdfau t bla ydrjhk rdmuae
rdmug bla ydrjhjag jobd gy ahj|hmbjdog w }laga ydrjhjag uaghejn a bla mhbjdog bd n a bmfao clao gdq a q mrjhjdig hdobaob jg
juaobj|au jo bla umbm |aru w
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�jsiea � � x duirag jo bla �emgae
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}ljg c jrr n a jozdfau clao bla gkgbaq gbmebg w �drjhk rdmujos jozdrzag gkobm� ymegjos w { gkobm� beaa jg mrgd gbdeau
jo bla gy ahj|hmbjdog pde jogy ahbjdo yieydgag w }la ydrjhk rdmujos c jrr rdmu aemgae ydrjhjag jobd gy ahj|hmbjdog w }la
yieydga dp bla ydrjhk jg bd aqirmba bla rmosimsa gbdeau jo bla qdojbde w �joha bla qdojbde dork hlahfg pde bla hdobaob
jo bla ymkrdmu t bla rmosimsa dp bla qdojbde jg bky a �bagb �mhbjdo w �aea bkya gyahj|ag bla bkya dp bla umbm |aru t bagb
gyahj|ag bla ymebjhirme bagb cljhl lmg bd na y aepdeqau bd |ou dib mok gyahj|h ziroaemnjrjbk mou bla mhbjdo jg bla gab
dp mhbjdog bd n a pdrrdcau clao m gyahj|h zi roaemnjrjbk jg gy ahj|au w }la ydrjhk rdmuae mrgd gbdeag bla uabmjrg mndib
bla yedbd hdr t rjfa bla yedbd hdr n ajos igau bla q aggmsa ndioumek qmefae mou bla mhbjdog cljhl lmza bd n a y aepdeq au
clao m gab dp umbm jg juaobj|au w

� �� ��� ���
� �
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}la myyrjhmbjdo ujgymbhlae clao jojbmrrk jozdfau pdefg m fak a�hlmosae w }la juaobjbk bjq agbmqy �� ju dp bla ujg�
bejnibau |eacmrr t rmqydeb lmgl � jo bla ymhfab laryg bd juaobjpk bla ujgbejnibau |eacmrr pedq cljhl bla umbm jg najos
gbeamq au mou bla rmqydeb lmgl laryg bd juaobjpk jp bla myyrjhmbjdo jg bei gbau de bla iobeigbau myyrjhmbjdo w � lao bla
umbm meejzag mb bla ydeb t bla myyrjhmbjdo ujgymbhlae jg jozdfau bd uabaeq joa ldc bla umbm gldiru n a yed haggau w }la
umbm igau bd uabaeq joa bla gdieha dp bla myyrjhmbjdo w �p bla umbm jg hdq jos pedq mo jqqibmnra beigbau myyrjhmbjdo t
blao bla �emgae udag odb qdojbde bla hdobaob jo bla ymkrdmu w �p bla ymhfab jg pedq iobeigbau myyrjhmbjdo blao bla
ymkrdmu c jrr n a gin � ahbau bd bla eirag mou ydrjhjag dp bla aemgae w �de bl jg gaggjdo lmourae jg jozdfau w �mhl gaggjdo
jg juaobj|au nk bla gdieha ydeb t uagbjombjdo ydeb t gdieha muueagg t uagbjombjdo ydeb t uagbjombjdo muueagg w }la gdieha
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ydeb t gdieha muueagg t uagbjombjdo ydeb t uagbjombjdo muueagg jg bla lmgl fak cljhl ydjobg bd bla q aqdek rd hmbjdo claea
bla ymkrdmu jg ymegau pde bla q mrjhjdig hdobaob w

� �	 �
���	�

}la lmourae a�bemhbg bla q aggmsag mou juaobj|ag bla bkya dp amhl q aggmsa w }la hdobaob qmk gymo jo uj�aeaob ymhfabg w
�o gihl hmgag bla umbm jg eahdogbeihbau w �oha bla umbm lmg n aao eahdogbeihbau m hmrr bd bla ydrjhk | ra jg q mua w }la
ydrjhk | ra hdobmjog bla eirag mou easirmbjdog t cljhl juaobj|ag bla gab dp mhbjdog cljhl lmg bd na bmfao pde yed haggjos
bla qmrjhjdig hdobaob jo bla ymkrdmu w

� �� �
���� ���	���	�	�

}la ydrjhk jobaeyeabae jozdfag bla ydrjhk | ra t ymegag bla hdobaob dp bla ymkrdmu mhhdeujos bd bla ydrjhk | ra t hlahfg
pde q mrjhjdig hdobaob jo bla ymkrdmu mou bla umbm | ra t mou q mfag m hmrr bd bla gaggjdo lmourae cljhl gaoug bla ymhfab
bd bla dibgjua oabcdef w

� �� �
���� �
���
�	 ��	� �� ��	 � �
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}la yedydgau rmosimsa igau nk �emgae jg ragg hdqyrjhmbau blmo bla � ed 
mosimsa cljhl jg igau pde ghejybjos bla
gahiejbk ydrjhjag dp bla � ed oabcdef �obeigjdo uabahbjdo gkgbaq w }ljg jg nahmiga � ed yaepdeq g oabcdef qdojbdejos mou
jobei gjdo uabahbjdo pde bla oabcdef rmkae mou mndza t mou mrgd qdojbdeg hedgg�myyrjhmbjdo t hedgg�gaggjdo jobaemhbjdog
nmgau iydo zmejdig mbbmhf ymbbaeog w
}la yedydgau rmosimsa igau nk bla �emgae jg ujzjuau jobd bcd ymebg w �de bla |egb ymeb bla rmosimsa gkobm� jg
bkya �bagb �mhbjdo w }la bkya gy ahj|ag bla bkya dp umbm jo bla ymkrdmu cljhl t lmg bd n a eahdogbeihbau t bagb gyahj|ag
bla gy ahj| h bagbg bd n a y aepdeqau pde m ymebjhirme bkya clao ymebjhirme mbbmhf ymbbaeo jg uabahbau mou bla mhbjdo
uabaeq joag bla gab dp mhbjdo cljhl lmg bd na bmfao w }la gahdou ymeb dp bla rmosimsa gyahj|ag saoaejh myyrjhmbjdo razar
yedbdhdr jopdeqmbjdo gihl mg t ydebg igau t bla rd hmbjdo dp bla azaob bky a t gaggjdo �� t ga~iaoha oiqnae de pemsq aob
�� jo m ymhfab mou bla q aggmsa ndioumek q mefae w }ljg jg jouay aouaob dp bla eio bjq a hdoujbjdo mou jg rdmuau clao
�emgae gbmebg w
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}la gbeamq jos umbm pedq bla myyrjhmbjdog jo dibndiou bem� h hmo na hrmggj|au nmgau do clablae bla gdieha dp bla
umbm jg bei gbau de iobeigbau w �p mrr gbeamq jos umbm jg pedq jqqibmnra beigbau umbm blao �emgae c jrr odb lmza bd hlahf
pde bla q mrjhjdig hdobaob jo bla ymkrdmu w
�a bddf bla cdegb hmga ghaomejd claea bla gbeamq au umbm cmg iobeigbau umbm w �de bla miujd mediou ��� dp bla bem� h
jg }�� mou mediou ��� dp bla bem� h jg ���w }la ��� ymhfabg mea dp gjva dp ��� t ��� mou ��� nkbag w �de miujd
q m�dejbk dp bla umbm mediou ��� � ��� jg ��� mou mediou ��� mou ��� pde }��w
�emgae cmg eioojos do m ��� xasmlaebv qmhljoa c jbl ���x� dp �{x w {g gldco jo bla semyl � t bla gbeamq jos
gdos cmg hdrrahbau jo m ni�ae mou bla gdos cmg blao ymegau pde bla q mrjhjdig hdobaob jo bla ymkrdmu w �mhl gdos lmg
m ramgb gjsoj|hmob njb aohdujos w }la gdos cmg hdrrahbau jo m ni�ae mou bla x� � ujsagb dp bla 
�� cmg hdqymeau
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�jsiea � � � emyl �ldc jos bjq a bd yedhagg �dos lmzjos 
�� aohdujos

c jbl bla mreamuk gbdeau x� � ujsagb w �p blaea cmg m q mbhl t blao bla 
�� aohdujos cmg eaqdzau w �de �� gdosg amhl
dp gjva ����� t �emgae bddf t ��� gahdoug bd hdrrahb jo m ni�ae t ca hdqyiba x� � lmgl mou yaepdeq bla hdqymejgdo w
�joha bla gdos jg lmzjos 
�� aohdujos pde doa n jb hdgb dp ��� igau jg � ��� � ��� � �������� � ��� � ���� �� ���� � ����

�de ghmrmn jrjbk �� gdosg t amhl dp gjva ��� �� caea msmjo gbeamqau mb uj�aeaob nmouc jublg w { g gldco bla semyl jo bla
|siea � bla nmouc jubl joheamgag t bjq a bd yed hagg bla gdosg mrgd joheamgag mou gjoha �emgae jg rjq jbau jo jbg hmymnjrjbk
nk bla yedhaggjos gy aau mou bla hmymnjrjbk dp bla qaqdekt jb c jrr gbmeb bd uedy bla ymhfabg jp bla johdq jos umbm jg
n akdou jbg hmymnjrjbkw }la ydjob claea �emgae gbmebg bd uedy bla ymhfabg jg claea bla ghmrmnjrjbk dp bla gkgbaq hmo
na hmrhi rmbau w
�de ��� ���gah t dib dp �� gdosg �� gdosg caea uedyyau w }ljg smza m uedy emba dp mediou ��� t pde �� ���gah uedy
emba cmg mediou ��� w �edq bla semyl jb hmo na gaao mg bla rjof nmouc jubl joheamgag uedy emba joheamgag w �zao pde
�� ���gah t uedy emba cmg mediou ��� w
}la joheamga jo uedy emba hmo na mbbejnibau bd bcd pmhbdeg w �a n arjaza blmb bla yejq mek eamgdo najos blmb bla gkgbaq
jg jqyraq aobau jo 
{	{ mou gahdou doa najos blmb bla �emgae jg eioojos do m ��� xasmlaebv �dqyibae w � jbl n abbae
yed haggjos ydcae nabbae eagi rbg hmo na mhljazau w


 � _�^]��_[X

�edq bla a�yaejq aobg jb hmo na gaao blmb mg bla oiqnae dp gdosg joheamgag bla bjq a bd yed hagg bla ymhfabg joheamgag
rjoamerkw }la eagi rb jg ~ijba dnzjdig nahmiga jo deuae bd eaqdza bla 
�� aohdujos jo bla gdos ca mea igjos x� �
lmgl ujsagb mou yaepdeq jos rjoame hdqymejgdo w
}la bjq a bd yed hagg bla ymhfab c jrr msmjo uayaou iydo bla bagb cljhl lmg bd n a y aepdeq au mou bla mhbjdo cljhl lmg
bd na bmfao nk bla �emgae bd eaqdza bla hdobaob w }la ydrjhk rmosimsa igau nk bla aemgae jg bkya �bagb �mhbjdo w �p bla
a�yrdjb jg fodco blao bla gijbmnra bagbg hmo na yaepdeq au bd eaqdza bla qmrjhjdig hdqqiojhmbjdo hlmooar w x mrjhjdig
hdobaob eaqdzmr nk �emgae jg ���� ldcazae ��� dzaelamu bd eaqdza jg uay aouaob iydo bla bagbg mou bla mhbjdog w
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�jsiea � � � emyl �ldc jos �hmrmnjrjbk dp bla �emgae

�d mg bla oiqnae dp gdosg joheamgag bla hdqymejgdo bjq a joheamgag w �de 
�� aohdujos mou rjoame hdqymejgdo bddf
mediou ��� gahdoug pde �� gdosg w }ljg jg ~ijba m gjsoj|hmob mqdiob dp iomhhaybmnra uarmkw }ljg piblae qdbjzmbag
die uagjso dp igjos juaobjbk gbmqy pde hrmggjpk jos bla ymhfabg pedq beigbau qibmnra myyrjhmbjdog mou jqqibmnra
myyrjhmbjdog w �p bla ymhfabg mea pedq beigbau jqqibmnra myyrjhmbjdog blao bla �emgae c jrr odb lmza bd hlahf pde bla
q mrjhjdig hdobaob jo bla ymkrdmu mou laoha aou bd aou rmbaohk uia bd bla qdojbdejos dp ymkrdmu hmo na mzdjuau w
�hmrmnjrjbk mou hdgb bd eaqdza bla q mrjhjdig hdzaeb jopdeq mbjdo jg uay aouaob iydo bla bagb cljhl lmg bd na y aepdeq au
mou bla mhbjdo cljhl lmg bd na bmfao bd yeazaob jb w �p bla ymebjhirme bagbg mou a�yrdjbg mea odb fodco blao �emgae c jrr
odb cdef w { rgd jp mo muzaegmek jg gihhaggpi r jo yedzjujos johdeeahb bla hdobaob jopdeqmbjdo �emgae c jrr pmjr bd eaqdza
bla q mrjhjdig hdobaob jo bla ymkrdmu w {odblae ydggjn ra mbbmhf hmo na bla hdqyedq jga dp bla myyrjhmbjdo gbeamq jos
beigbau jqqibmnra umbm w
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�a lmza yeagaobau laea bla uagjso mehl jbahbiea dp �emgae � {o a�yrdjb gy ahj|h qdojbde cljhl hlahfg pde bla qmrjhjdig
hdobaob jo bla ymkrdmu w �a lmza mrgd uaghejnau bla uagjso mou jqyraq aobmbjdo dp ��|eacmrrg w �a lmza yeagaobau
bla hrmggj|hmbjdo dp beigbau myyrjhmbjdog jobd qibmnra beigbau myyrjhmbjdog mou jqqibmnra beigbau myyrjhmbjdog w �q �
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