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{ºö ï�å-ð[ø�úpî]ú�æPó � ô�æÉæ�aBî,ë ðÎö�æ ï�å-æÉê�ï�ðÎé[ðòïÏû è,ì#þ�å-î,ö-ù�ðÎö�ùNï�å-æÉéòèBþPî]ï�ðòè�öÙè,ì#þMè�ë>ñpð[ö-î]ï�ðòè�ö è,ú�æPó�î]ï�è,óRø�î,ø�î
ï�æ«þ�åpö-ð®­@ê�æ�ï�èÉî,ípî]ú-ï#ï�è ç]î]ó�ðÎî]ï�ðÎè�ö-ø|ðÎöyô|ðÎí�æMõÏî]ó�æ«î ö�æPïÏô�è,ó�÷ ñpî,ö-í-ô|ðÎí�ï�å+ü�dnæ)ï�ó�ûÈï�èÉî,öpø�ô�æPóhï�å�æ�ìgè�éÎéòèYô|ðÎö�ù
­@ê�æ«ø�ï�ðòè�ö-ø«ü¯�rðòó�ø�ï � í�è@æ«øÈó�æ«éòèBþPî]ï�ðòè�ö è,ì)è,ú�æPó�î]ï�è,ó�ø úpó�è¡çBðÎí�ænîÖø�ðòù�öpð¢k"þPî,öDïÍú�æPó�ìgè,ó�ë�î,öpþMæ ð[ëËú-ó�èYç,æ«ëËæ«ö�ï6°
p@æ«þMè�ö-í � ðÎø�è�ö�õÏéÎðÎö�æ�ó�æ«éòèBþPî]ï�ðòè�öÙê-ø�æPì»ê-érè,ó�í�è@æ«ø�îNè�ö�æMõwï�ðÎëËæ�ú�è�ø�ðÎï�ðòè�ö-ðÎö�ùÈî]ï>ø�ï�î]ó�ïºõÏê�ú�ï�ðÎë�æ�ú-ó�èYç@ðÎí-æ�ëËè�ø�ï
ðòìvö�è,ïÉî,é[é#ï�å�æyñ�æ«ö�æ�k"ï�ø6°±{Tì_è�ö�õÏéÎðÎö�æ ó�æ«éÎè@þPî]ï�ðòè�ö²�©��ê-ø�æPìgê-é � å�èYô ìgó�æ
­@ê�æ«ö�ï�éÎûoø�å-è�ê-éÎí ðòï ñ
æbí�è�ö�æNî,ö-í:ðÎø
ù�éòè,ñpî,é¼÷Bö�è¡ôhéòæ«í�ù,æ�è,ì�ö-æPïÏô�è,ó�÷Nú�æPó�ìgè,ó�ë�î,ö-þMæ�ó�æ
­@ê-ðòó�æ«íNè,ó�þPî,önéòèBþPî,é¼÷@ö-è¡ô|éòæ«í-ù,æ�î,öpínéòè@þPî,é¼ó�æ«éÎè@þPî]ï�ðòè�ö è,ì
è,ú�æPó�î]ï�è,ó�ø�ø�ê«�ÉþPðòæ«öDï6°³��è�ê�ó�ï�å � í�èDæ«ø_ï�å�æ�æMý�æ«þMï�ðòç,æ«ö�æ«ø�øvè,ì�è,ú�æPó�î]ï�è,ó�ó�æ«éòèBþPî]ï�ðòè�ö í�æPú�æ«ö-íyè�ö ï�å-æ�è,ó�í-æPó�ðÎö�ù
è,ì¼ï�å�æ�þMè�ë>ñ"ðÎö-î]ï�ðòè�öÈè,ú�æPó�î]ï�ðòè�öpøPü³ä#å-î]ï#ðÎø � î]ó�æ�þMæPó�ï�î,ðÎö ôiî«ûBø5è,ì�è,óRí�æPó�ðÎö�ù�ëËè,ó�æ�î,ë�æ«ö-î]ñpéòævï�è î,í-î]úpï�î]ï�ðòè�ö
ï�å-î,ö è,ï�å-æPó�ø6°`�rðÎö-î,éÎéòû � å�èYô í�èËï�å�æ>ó�æ«ø�ê-éòï�ø5þRå-î,ö�ù,æ)î,ø5ï�å�æ>ö@ê-ë�ñ
æPó5è,ìrí-î]ï�î�ø�è�ê�ó�þMæ>þRå-î,ö�ù,æ«ø6°

dnæ å-î«ç,ænî,í-í-ó�æ«ø�ø�æ«í ï�å�æ«ø�æ´­Dê�æ«ø�ï�ðòè�ö-ø ð[ö ï�å�ó�æPæ í-ð´ý�æPó�æ«öDï ôiî«ûBøPüµ�rðòó�ø�ï � ô�æ å-î«ç,æ í�æPç,æ«éòè,ú�æ«í:ï�å�ó�æPæ
î,éòù,è,ó�ðÎï�å-ë�ø#ï�åpî]ï_ê-ø�æ�ñpî,ö-í�ôhðÎí�ï�å ðÎö�ìgè,ó�ë�î]ï�ðÎè�öyï�èÈî,í-î]ú-ïhípî]ï�îÉþMè�ë�ñpðÎö-î]ï�ðÎè�öyúpéÎî,öpøPü5ä#å�æyk"ó�ø�ï|î,éòù,è,óRðòï�å-ë
�»þPî,éÎéòæ«í ï�å�æ@¶B�K���,�6·[¶5¸4î,éÎù,è,ó�ðòï�å-ë��hê-ø�æ«ø�ðÎö�ìgè,ó�ë�î]ï�ðòè�önî¡çeî,ð[éÎî]ñpéòæ�î]ï�ï�å-æËñ
æPù�ð[ö-ö-ðÎö�ùÍè,ìiþMè�ëËúpê�ï�î]ï�ðòè�ösü�ä#å�æ
è,ï�å�æPó�ïHô�èbî,éòù,è,ó�ðòï�å-ë ø_î]ó�æËè�öBõÏéÎðÎö�æ,ü�ä#å�æËø�æ«þMè�öpínî,éòù,è,ó�ðòï�å-ë ð[ø�îe�5�¹¶o�Q�B�+î,éòù,è,óRðòï�å-ë�ðÎö ï�å�æ�ø�æ«öpø�æ�ï�å-î]ï�ðòï
ó�ê-öpø�î]ï>è�ö-éòû è�ö�æ éÎè@þPî]ï�ðòè�öÙðÎö ï�å�æÍö�æPïÏô�è,ó�÷ � ê-ø�æ«ø�ù�éòè,ñpî,é�ðÎö�ìgè,ó�ë�î]ï�ðòè�önî]ñ�è�ê�ï>ö-æPïÏô�è,ó�÷ ñpî,ö-í�ô|ð[í�ï�ånî,ö-í
þPî,ö ìgó�æPæ«éòûÉó�æPú�è�ø�ðòï�ðòè�öÍè,ú�æPó�î]ï�è,ó�ø#î,ø|ö�æPæ«í�æ«í ô|å-æPó�æ«î,øiï�å�æ�ï�å-ðòóRíÍî,éÎù,è,ó�ðòï�å-ë ðÎø��¹¶
�6�B�-ðÎöÍï�å-î]ï|ðòïió�êpö-ø�è�öyî,éÎé
å�è�ø�ï�ø|úpî]ó�ï�ðÎþPðÎúpî]ï�ðÎö�ù�ðÎö ï�å�æ�þMè�ë�úpê�ï�î]ï�ðòè�ö � ê-ø�æ«ø#éòèBþPî,é+ñpî,öpí�ô|ðÎí�ï�åÈðÎö-ìjè,ó�ë î]ï�ðòè�ö î,ö-íyþMè�ö-ø�ðÎí�æPó�øiè�ö-éÎûÍéòèBþPî,é
ó�æMõÏî,í3��ê-ø�ï�ë�æ«ö�ï�ø#ð[öÈï�å�æ�úpéÎî,ösü

p@æ«þMè�öpí � ô�ævå-î«ç,ævæPç]î,éÎê-î]ï�æ«íÈï�å�æ_ú�æPó�ìgè,ó�ë�î,ö-þMæhè,ì/ï�å�æ«ø�ævî,éòù,è,ó�ðÎï�å-ë�ø�ðÎö ï�å-æ_þMè�öDï�æ�a@ï5è,ì�î)ø�ú
æ«þPð¹k"þ5ï�î,ø�÷
�bþMè�ëËú�è�ø�ðòï�ðÎè�öbè,ìiø�î]ï�æ«éÎé[ðòï�æËðÎë�î]ù,æ«ø�ìgó�è�ë�ù,æPè,ù,ó�î]úpåpðÎþPî,éÎéòû í-ðÎø�ï�ó�ðÎñpê�ï�æ«í ø�ðòï�æ«øPü�{Tönî,ípí-ðòï�ðòè�ö ï�èNþMè�ëËú"î]ó�ðÎö�ù
ï�å�ævæ«ö-íBõwï�è]õwæ«öpíÈú
æPó�ìjè,ó�ë î,ö-þMævè,ì/ï�å�æ«ø�æ�î,éòù,è,óRðòï�å-ë�ø � ô�æ�å-î«ç,æ�ï�óRðòæ«íÍï�è�í�æPï�æPó�ë�ðÎö-æ_å�èYô ìjó�æ
­Dê�æ«öDï�éòû ø�å�è�ê-éÎí
ï�å�æ_î,í-î]ú-ï�î]ï�ðòè�öÉï�î]÷,æhú"éÎî,þMæ|ìgè,ó4è�öBõÏé[ðÎö�æ|î,éòù,è,óRðòï�å-ë�øPüGº#æ«ø�ê-éòï�ø!è,ìsø�ê-þ�åÉî,ö æPç]î,éÎê-î]ï�ðòè�öÉí�æPú�æ«ö-í�þMó�ðÎï�ðÎþPî,éÎéòû)è�ö
ï�å�æ>ö-æPïÏô�è,ó�÷Èçeî]ó�ð[î]ï�ðòè�ö-øPü!ä�èËæ«ö-ø�ê�ó�æ�ó�æ«î,éÎðÎø�ï�ð[þ_þMè�öpí-ðòï�ðòè�ö-ø � ô�æ>þMè�ö-ípê-þMï�æ«íyî�ë)ê-éòï�ð´õÏípî«ûÈø�ï�ê-í�ûÉè,ì\{ºöDï�æPó�ö�æPï
ñpî,ö-í-ô|ðÎí�ï�åÍìgè,ó|îËéÎî]ó�ù,æ>ö@ê-ë�ñ�æPó5è,ìrå-è�ø�ïºõwúpî,ðòó�ø«ürä|å-ðÎø5ø�ï�ê-í-ûÉðÎö-þPé[ê-í�æ«í�b�p å�è�ø�ï�øc�gæ«î,ø�ï_þMè�î,ø�ï � ô�æ«ø�ï|þMè�î,ø�ï �ë�ðÎí-ô�æ«ø�ï�î,ö-í�ø�è�ê�ï�å�� � �4ê�ó�è,ú�æ«î,ö å�è�ø�ï�ø��»ðÎö»p@úpî,ð[ö � ��ó�î,ö-þMæÉî,ö-í¼jhêpø�ï�ó�ðÎîo�_î,ö-í è�ö�æ�å�è�ø�ï�ðÎö¼x�ó�î]ÿ«ð[é¶ü�dnæ
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�rðÎö-î,é[éòû � ô�æhå-î¡ç,ævï�ó�ðòæ«í�ï�è�í�æPï�æPó�ë ðÎö�æ|ðòìsþMæPó�ï�î,ðÎö ôiî«ûBø�è,ì+è,ó�í�æPó�ð[ö�ù>þMè�ë�ñpðÎö-î]ï�ðòè�öÉè,ú�æPó�î]ï�ðòè�ö-ø�î]ó�ævëËè,ó�æ
î,ëËæ«ö-î]ñ"éòæ�ï�è î,í-î]ú-ï�î]ï�ðÎè�öyï�å-î,ö è,ï�å-æPó�ø5ñ@ûÍó�æPú
æ«î]ï�ð[ö�ù�è�ê�ó#æ�aBú
æPóRðÎëËæ«öDï�ø5ô|ðòï�å í-ðòý
æPó�æ«öDïiè,ó�í�æPó�ø«ü

dnæ.kpó�ø�ï�í�æ«ø�þMóRðòñ�æ|ï�å�ævî,í-î]ú-ï�î]ï�ðòè�öÈî,éòù,è,óRðòï�å-ë�øPüGdnævï�å�æ«öÍí�æ«ø�þMó�ðÎñ
æ|ï�å�æ�ðÎö�ìgó�î,ø�ï�ó�ê-þMï�ê-ó�æ|ö�æPæ«í�æ«íÉï�èËðÎë�õ
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þPî,ö å-è�ø�ï4þMè�ëËúpê-ï�î]ï�ðòè�ö���ï�å-ðÎø!ë�î¡û�ñ
æ|è�ö�ï�å�æ|ø�æPó�ç,æPó�ðòï�ø�æ«éòì"è,ó�è�ö î�þMè�ëËúpî,ö-ðòè�ö ë�î,þ�å-ð[ö�æ|éòèBþPî]ï�æ«í þPéòè�ø�æ#ï�è
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ä�è ê-ö-í-æPó�ø�ï�î,ö-íÈô|åDûÍï�å�æ>éòèBþPî,ésî,éòù,è,ó�ðÎï�å-ë3ðÎø5ê-öpî]ñpéòæ�ï�è ë�î]ï�þRåNï�å-æ�ú
æPó�ìjè,ó�ë î,ö-þMæ�è,ìrï�å�æ�ù�éòè,ñpî,é/î,éòù,è]õ
ó�ðòï�åpë � ô�æ)ø�ï�ê-í-ðòæ«íNï�å�æ�ó�æ«éòè@þPî]ï�ðÎè�öNï�ó�î,þMæ«øvô�æ)è,ñ-ï�î,ðÎö�æ«íbìjó�è�ë ï�å�æ�ø�ðÎë)ê-éÎî]ï�ðÎè�ö-øPüàdnæ�ìjè�êpö-íNïHô�èÈó�æ«î,ø�è�ö-øPü
�rðòó�ø�ï � æ«î,þ�å è,ú�æPó�î]ï�è,ó�ëËè¡ç,æ«øvðÎöbî éòèBþPî,éÎéòûÈè,ú-ï�ð[ë�î,ésù,ó�æPæ«í-û ìgî,ø�åpðòè�öyó�æPù�î]óRí-éòæ«ø�ø|è,ì!ô|å�æPï�å�æPóhï�å�æ�ë�è¡ç,æËî,þ õ
ï�ê-î,éÎéÎûnó�æ«ø�ê-éòï�ø)ðÎöoî,öoè¡ç,æPó�î,éÎéió�æ«í-ê-þMï�ðòè�öoðÎöÙï�å�æ þMó�ðòï�ðÎþPî,é�úpî]ï�å+ü»p@æ«þMè�ö-í � ï�å�æÈéòè@þPî,éiî,éòù,è,óRðòï�å-ë ðÎø�êpö-î]ñpéòæ
ï�èNó�æ«î,þMï�­@ê-ðÎþ�÷@éòû î,ö-í�æMý
æ«þMï�ðòç,æ«éÎûnï�èbþ�åpî,ö�ù,æ«ø�ðÎö ö�æPïHô�è,ó�÷nñ"î,ö-í�ô|ðÎí-ï�å+ü ä#å-ð[ø�å-î]ú-ú�æ«ö-øvñ�æ«þPî,ê-ø�æÍðòï�è�ö-éÎû
ë�î]÷,æ«øÉéòè@þPî,é|î,í3��êpø�ï�ëËæ«öDï�ø�î,ö-íÖè,ìgï�æ«ö ö�æPæ«ípø�ø�æPç,æPó�î,éhø�ï�æPúpø�ï�èÙþMè�ö�ç,æPó�ù,æ ï�è�î í-æ«ø�ðòó�î]ñpéÎæÍø�ï�î]ï�æ,üÀ{ºöÖï�å�æ
ðÎöDï�æPó�ç,æ«ö-ðÎö-ù ú�æPó�ðòèBí � ðÎï_ðÎøhè,ìgï�æ«ö ð[öbîÍéòæ«ø�ø_æ��ÉþPðòæ«öDïvø�ï�î]ï�æ,üc�-ê�ó�ï�å�æPó�ëËè,ó�æ � ðÎö ë�î,öDûNþPî,ø�æ«ø � ñ@ûyï�å�æ�ï�ðÎëËæ)ðòï
ðÎøhî]ñpéòæ>ï�èÈî,þ�åpðòæPç,æ�ï�å-æ�í�æ«ø�ðÎó�î]ñpéòæ>ø�ï�î]ï�æ � ï�å-æ�ö�æPïHô�è,ó�÷bþ�å-î,ö�ù,æ«øvî]ù�î,ðÎösü|ä#å�æckpó�ø�ï#úpó�è,ñpéòæ«ë ðÎø|ðÎöpå�æPó�æ«öDï#ï�è
ï�å�æËí-ðÎø�ï�ó�ðòñpê�ï�æ«íNö-î]ï�ê�ó�æ)è,ì!ï�å�æËî,éòù,è,ó�ðÎï�å-ër��ï�è ë�ðòï�ðòù�î]ï�æ�ï�å�æ)æMý
æ«þMï�è,ì�ø�éòèYô þMè�öDç,æPó�ù,æ«ö-þMæ � ô�æËþMè�ö-ø�ð[í�æPó�æ«í
î�ø�ï�óRî]ï�æPù,ûÍï�åpî]ï|þMè�ö-ø�ðÎí-æPó�ø5ê�ú ï�è��Èî,í-ípðòï�ðòè�ö-î,é�éòèBþPî]ï�ðòè�ö-ø5ìgè,ó#ú�è�ø�ø�ðÎñpéòæ_úpéÎî,þMæ«ëËæ«öDï5è,ìrï�å�æ�è,ú�æPó�î]ï�è,ó#ñ�æ«ðÎö�ù
ó�æPú�è�ø�ðòï�ðÎè�ö�æ«í+ü�ä#å�æ«ø�æ��néòèBþPî]ï�ðòè�ö-ø�î]ó�æÉðÎönî,í-ípðòï�ðòè�ö ï�èbéÎè@þPî]ï�ðòè�öpø�î,éòó�æ«î,í�ûnê-öpí�æPó�þMè�ö-ø�ðÎí-æPó�î]ï�ðòè�ö î,ö-íÙî]ó�æ
þ�å-è�ø�æ«öÖó�î,ö-í-è�ë�éòû��»ê-öpðòìjè,óRë í-ð[ø�ï�ó�ðòñpê-ï�ðòè�ö��_ìgó�è�ë ï�å�æÈó�æ«ë�î,ð[ö-ðÎö�ù å�è�ø�ï�øPüÍu|è,ï�æNï�å-î]ï�î,í-í-ðÎö-ù î,í-ípðòï�ðòè�ö-î,é
éòèBþPî]ï�ðòè�ö-ø5ðÎöpþMó�æ«î,ø�æ«øiï�å�æ�þMè�ø�ï5è,ì¼ó�ê-ö-öpðÎö�ù�ï�å�æ�î,éÎù,è,ó�ðòï�å-ë î,ø#î,í-ípðòï�ðòè�ö-î,é
éÎðÎö�÷Bø�å-î«ç,æ�ï�è�ñ�ævëËè�ö-ðòï�è,ó�æ«í+ü�dnæ
ó�î,öNæ�a@ú�æPó�ðÎë�æ«ö�ï�ø#î,é[éòè¡ô|ð[ö�ùËñ�æPïÏô�æPæ«öNè�ö�æ�ï�èÉø�ð¹aÈî,í-ípðòï�ðòè�ö-î,éséÎè@þPî]ï�ðòè�öpøPü�ä|å�æ«ø�æ�æ�aBú�æPó�ðÎëËæ«öDï�ø5ô�æPó�æ>ó�êpö è�ö
î,éÎé&�%\�\ÉþMè�öÞkpù�ê�óRî]ï�ðòè�ö-øPüÄ�rðòù�ê-ó�æ _ ø�å�èYô|ø#ï�å-æ>ðÎëËúpî,þMï5è,ìrï�å-ð[ø#ëËèBí-ð¢k"þPî]ï�ðòè�öÈè�öNú�æPó�ìjè,óRë�î,ö-þMæ�è,ìrï�å�æ>éòèBþPî,é
î,éòù,è,ó�ðÎï�å-ë ü�dnæ>ø�æPæ>ï�å-î]ï#ï�å�æPó�æ>ô�î,øhö�è�ø�ðòù�ö-ð¹k"þPî,ö�ï5í-ðòý
æPó�æ«öpþMæ�ðÎöÈú�æPó�ìjè,óRë�î,ö-þMæ

ä�èNæ�aBúpéòè,ó�æÉðòìiï�å-ðÎø>þMè�öpþPéÎê-ø�ðòè�ö��gï�å�æ ù�éòè,ñ"î,é4î,éòù,è,ó�ðÎï�å-ë ú�æPó�ìgè,ó�ë�ø�ñ�æPï�ï�æPó�ï�å-î,ö�ï�å-æÉéòèBþPî,é4î,éòù,è,óRðòï�å-ë��
ô�è�ê-éÎíoå�è�éÎí�ðÎì5ï�å�æÍö@ê-ë�ñ�æPó>è,ì|ø�æPó�ç,æPó�ø)ô�î,ø�þ�åpî,ö�ù,æ«í � ô�æÉç]î]ó�ðòæ«íÙï�å�æÈöDêpë>ñ�æPó>è,ìhø�æPó�ç,æPó�ø)ìgó�è�ë�ìgè�ê�ó)ï�è
ï�å-ðòó�ïÏûDõwïÏô�è�ürä|å�æ«ø�æ!æ�aBú�æPó�ðÎëËæ«öDï�ø+ô�æPó�æ4ó�êpö�è�ö>î,éÎé[�%\�\|þMè�öÞk"ù�ê�ó�î]ï�ðòè�ö-ø�î,ö-í�ô�æPó�æ�ó�ê-övìgè,ó¼î,éÎé�ìjè�ê�ó/úpéÎî,þMæ«ëËæ«öDï
î,éòù,è,ó�ðÎï�å-ë�ø��ní�è¡ôhö-éòè�î,íBõÏî,éÎé � è�ö�æMõÏø�å�è,ï � ù�éòè,ñpî,é4î,öpíÙéòèBþPî,é¶üyä#å-æ éòèBþPî,é4î,éòù,è,ó�ðÎï�å-ë�í-ð[í ö�è,ï�þMè�ö-ø�ðÎí�æPó)î,ö�û
î,í-í-ðÎï�ðòè�ö-î,é5éòèBþPî]ï�ðòè�ö-øPüÀ{ºö î,éÎé#þPî,ø�æ«ø � ï�å�æyô�è,ó�÷Béòè�î,í þMè�ö-ø�ðÎø�ï�æ«í è,ì�
 b \oðÎë�î]ù,æ«ø6�eø�æPó�ç,æPóÍî,öpíÎ
 b \Ùð[ë�î]ù,æ«ø
í�æ«éÎðÎç,æPó�æ«ínï�èyï�å�æÉþPéÎðòæ«öDïPü��rðòù�ê�ó�æ b ú-ó�æ«ø�æ«öDï�ø�ï�å-æ�ó�æ«ø�ê-éÎï�øPütdnæ ô�æPó�æÍø�ê�ó�ú-óRðÎø�æ«í ï�èNö�è,ï�æÉï�å-î]ï>ï�å�æ ù�éòè,ñpî,é
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Num. of additional locations 

�rðòù�ê�ó�æ _ 	\{ºëËúpî,þMï�è,ìsþMè�ö-ø�ðÎí-æPó�ðÎö�ù�î,í-í-ðÎï�ðòè�ö-î,é&�gó�î,öpí�è�ë�éòû�ø�æ«éòæ«þMï�æ«í��!éòèBþPî]ï�ðòè�ö-ø!è�öÉï�å�æ#ú�æPó�ìgè,ó�ë�î,öpþMæ#è,ì+ï�å�æ
éòèBþPî,épó�æ«éòè@þPî]ï�ðÎè�öÍî,éÎù,è,ó�ðòï�å-ë ü���î,þ�åÈú�è�ðÎöDï�ðÎø�î,öÈî«ç,æPó�î]ù,æ�è,ì/ï�å�æ_ø�ú
æPæ«ípê�úÉî,þRå-ðòæPç,æ«íÈñ@û�ï�å�æ�î,éòù,è,ó�ðòï�åpë èYç,æPó
î,éÎéD�%\�\ÉþMè�öÞkpù�ê�ó�î]ï�ðÎè�ö-øPü

î,éòù,è,ó�ðÎï�å-ë ø�þPî,éÎæ«íyñ�æPï�ï�æPóhï�åpî,öNñ�è,ï�åyï�å-æ>è�ö�æMõÏø�å-è,ï_î,éòù,è,óRðòï�å-ë î,öpíyï�å�æ)éòè@þPî,é�î,éòù,è,ó�ðòï�åpë üàjhöbî,ö-î,éòûBø�ðÎø#è,ì
ï�å�æ|ø�ðÎë�êpéÎî]ï�ðòè�öËï�ó�î,þMæ«ø�ø�å�èYô�æ«í ï�å-î]ï4ï�å-æhþMè�öDç,æPó�ù,æ«ö-þMæ_ú-ó�è,ñpéòæ«ë ï�å-î]ï�éÎð[ë�ðòï�ørï�å�æ#ú�æPó�ìgè,ó�ë�î,öpþMæ#è,ì�ï�å�æhéòèBþPî,é
î,éòù,è,ó�ðÎï�å-ë ìgè,ó b ø�æPó�ç,æPó�ø)ðÎëËú"î,þMï�ø�ðòï�ø>ú�æPó�ìjè,óRë�î,ö-þMæ æPç,æ«öoëËè,ó�æÉìjè,ó�éÎî]ó�ù,æPó�þMè�öÞkpù�ê-ó�î]ï�ðòè�ö-ø�î,ø�î,þRå-ðòæPçBðÎö�ù
í�æ«ø�ðÎó�î]ñpéòævúpéÎî,þMæ«ë�æ«ö�ï�ø5ï�î]÷,æ«øhæPç,æ«öNë�è,ó�æ>î,í3��ê-ø�ï�ëËæ«öDï#ø�ï�æPúpø«ü
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Num. of servers

GLOBAL
LOCAL

ONE-SHOT

�rðòù�ê�ó�æ b 	G{ºëËúpî,þMï!è,ì+ç]î]ó�ðÎî]ï�ðÎè�ö�ðÎö�ï�å�æ|ö@ê-ë�ñ�æPó!è,ì+ø�æPó�ç,æPó�ø4è�ö�ï�å�æ#ú�æPó�ìgè,ó�ë�î,öpþMæ5è,ì
ó�æ«éòè@þPî]ï�ðÎè�ö î,éòù,è,ó�ðÎï�å-ë�øPü
�4î,þRåyú�è�ðÎöDï5ðÎø#î,öyî¡ç,æPó�î]ù,æ�è,ìrï�å�æ�ø�ú
æPæ«ípê�úyî,þ�å-ðÎæPç,æ«íyñ@ûÉè�ö�æ�î,éòù,è,ó�ðòï�å-ë èYç,æPó_î,é[éD�%\�\ þMè�öÞkpù�ê-ó�î]ï�ðòè�ö-øPü

ä�èbø�ï�êpí�ûbï�å-æ ðÎëËúpî,þMï>è,ì�ó�æPú
è�ø�ðòï�ðòè�ö-ðÎö-ùÍú�æPó�ðÎè@í è�ö�ï�å�æ�ú�æPó�ìgè,ó�ë�î,ö-þMæ�è,ìió�æ«éÎè@þPî]ï�ðòè�öÙî,éòù,è,ó�ðòï�åpë�ø � ô�æ
ó�î,öoï�å�æ ù�éòè,ñ"î,é�î,éÎù,è,ó�ðòï�å-ë ô|ðòï�å»kpç,æ ó�æ«éÎè@þPî]ï�ðòè�öoú�æPó�ðòèBí-ø�ñ�æPïÏô�æPæ«ö ïÏô�è�ë�ðÎö@ê�ï�æ«ø�î,ö-í î,öÖå�è�ê�ó«ü ä|å�æ«ø�æ
æ�aBú
æPóRðÎëËæ«öDï�ø#ô�æPó�æ�óRê-ö è�ö î,éÎé0�%\�\ÈþMè�öÞkpù�ê-ó�î]ï�ðòè�ö-øPüq�rðòù�ê-ó�æ^x�ú-ó�æ«ø�æ«öDï�ø|ï�å-æ>ó�æ«ø�êpéòï�øPüàdnæ�ø�æPæ�ï�åpî]ï_î�IYõ*
�\
ë�ðÎö@ê�ï�æ�ó�æ«éÎè@þPî]ï�ðòè�öyú
æPóRðòè@íÍú-ó�è¡çBðÎí�æ«øiï�å�æ�ñ�æ«ø�ïiú�æPó�ìgè,ó�ë�î,ö-þMæ,ü
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Repositioning period

global
one-shot

�rðòù�ê�ó�æ�x[	�{TëËú"î,þMï)è,ìhçeî]óRðÎî]ï�ðòè�ö ðÎöÙó�æ«éòèBþPî]ï�ðòè�öoìjó�æ
­@ê�æ«ö-þMû,ü×�4î,þ�å ú
è�ð[ö�ï)ðÎø�î,öÖî«ç,æPó�î]ù,æyè,ìhï�å�æ ø�ú�æPæ«í-ê�ú
î,þ�åpðòæPç,æ«íyèYç,æPó_î,éÎéD�%\�\ÉþMè�öÞkpù�ê�óRî]ï�ðòè�ö-øPü

ä�è|ø�ï�ê-í-û|ï�å�æ4ð[ëËúpî,þMï+è,ìBþMè�ë>ñpð[ö-î]ï�ðòè�ö�è,ó�í-æPó � ô�æ³ó�æPó�î,ö�æ�aBú�æPó�ðÎëËæ«öDï�ø�ô|ðòï�åvù�éÎè,ñpî,é � éÎè@þPî,é�î,öpí�í�è¡ôhö-éòè�î,íBõ


5




î,éÎé�î,éÎù,è,ó�ðòï�å-ë�ø�ê-ø�ðÎö-ù#î|éòæPìgïºõÏí�æPæPú>ï�ó�æPæ�ï�èhè,ó�í�æPó/ï�å-æ�þMè�ëËú�è�ø�ðòï�ðÎè�ö�è,ú�æPó�î]ï�ðòè�ö-ø�ðÎö-ø�ï�æ«î,í>è,ì-î|þMè�ëËúpéÎæPï�æ4ñpðÎöpî]ó�û
ï�ó�æPæ,ü ä#å�æ«ø�æÉæ�a@ú�æPó�ðÎë�æ«ö�ï�ø>ô�æPó�æÍó�ê-ö�è�öÙî,é[éI�%\�\ ö�æPïÏô�è,ó�÷�þMè�ö«kpù�ê�ó�î]ï�ðòè�öpøPüe�rðòù�ê�ó�æè
�\Nú-ó�æ«ø�æ«ö�ï�ø�ï�å�æÍó�æMõ
ø�ê-éÎï�øPüqdnæËö�è,ï�æ)ï�å-î]ï_î,ö è,ó�í-æPóhñpî,ø�æ«íNè�ö îÍþMè�ëËúpéòæPï�æ)ñpðÎö-î]ó�ûÍï�ó�æPæ)î,éÎéÎè¡ô�æ«íbæ«ðÎï�å�æPóhó�æ«éòè@þPî]ï�ðÎè�öbî,éòù,è,óRðòï�å-ë
ï�è î,þRå-ðòæPç,æ�î�ñ
æPï�ï�æPó|ú
æPó�ìjè,ó�ë î,ö-þMæ�ï�å-î,öyî,ö è,óRí�æPó#ñpî,ø�æ«íyè�öyî�éòæPìgïºõÏí�æPæPúyï�ó�æPæ,ü
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Network configurations (ordered)

complete binary tree
left-deep tree
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Network configurations (ordered)

complete binary tree
left-deep tree

�»îo�iù�éÎè,ñpî,é�úpéÎî,þMæ«ëËæ«öDï|î,éòù,è,óRðòï�å-ë �gñK��éòèBþPî,é+úpéÎî,þMæ«ë�æ«ö�ï|î,éÎù,è,ó�ðòï�å-ë

�rðòù�ê�ó�æ`
�\Þ	c{ºëËúpî,þMï>è,ì5þMè�ë�ñpðÎö-î]ï�ðÎè�önè,ó�í�æPó«ü��4î,þRå ú�è�ðÎöDï�ðÎø�î,öÙî«ç,æPó�î]ù,æÈè,ìiï�å�æÉø�ú
æPæ«ípê�ú î,þ�å-ðÎæPç,æ«í�èYç,æPó
î,éÎéà�%\�\ þMè�öÞk"ù�ê�ó�î]ï�ðòè�ö-ø«ü�ä#å�æ ö�æPïHô�è,ó�÷ þMè�öÞkpù�ê-ó�î]ï�ðòè�ö-ø)ìgè,óËñ
è,ï�å ù,óRî]úpå-ø�å-î«ç,æNñ
æPæ«ö ø�è,ó�ï�æ«íÖñDûÙñDûÙï�å�æ
ú�æPó�ìgè,ó�ë�î,ö-þMæ�è,ì¼ï�å�æ>þMè�ëËú"éòæPï�æ�ñpðÎöpî]ó�û�ï�ó�æPæ�ç,æPóRø�ðòè�ö+üÄx�è,ï�åNù,ó�î]úpå-ø5î]ó�æ>è�ö ï�å�æ>ø�î,ë�æ>ø�þPî,éòæ,ü

� �ÆÂI¿QÁ�ÝKÂ4à�� ßhÞ2�

ä#å�æPó�æÍî]ó�æÈïHô�è ë�î"��è,ó�î]ó�æ«î,ø�è,ìhó�æ«éÎî]ï�æ«í ó�æ«ø�æ«î]óRþ�å×��í�ûBö-î,ë�ðÎþ�­Dê-æPó�û è,ú-ï�ðÎë ðòÿ«î]ï�ðòè�öoî,ö-í ë�î]ú-úpðÎö-ùNï�î,ø�÷
ù,ó�î]úpåpøiè�ö�ï�è ö-æPïÏô�è,ó�÷@ø|è,ì�ô�è,ó�÷Bø�ï�î]ï�ðòè�ö-ø«üÄ~_û@ö-î,ë ðÎþg­Dê-æPó�û è,ú-ï�ð[ë�ðòÿ«î]ï�ðòè�ö å-î,ø#ñ
æPæ«öÈúpó�è,ú�è�ø�æ«íÍìjè,ó|í-æ«î,éÎðÎö�ù
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