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Ë²Ì�Í	Î�ÏiÐuÑÒÍ�Ì$Ó�ÔmÕmÏiÖrÏi×�ØÚÙ�Û³Ü�Ì$ÐuÝ&ÞiÛ�ÙxÝ�Ì¾Þ{Õ�ß»à³Ï�Ð�Ì½Þ�Õ�ß»àFÏiÐuÌ?ÛuÏ{á�Í	Î.Þ{Ð�Ì=Ù�Û³ÌHâ¸Ì$Ó�ã¸ÍuÌ+ß¥ÏiÕ

à�ã�Ö�Í�ÙrÜmÖxÌ�ÖxÏ¸Ó�Þ{ÍuÙxÏ�Õ�ÛOäeÏiÐPàDÞ�Ó�ÔmÙxÕmÌ+Û�å�áeÏ�Ð�Þ�Ý&Þ{Ð�ÙrÌ�Í	Ø6Ï�áMÐuÌ+Þ�ÛuÏ�Õ�Û$æfç�Þ�Ð�Þ�ÖrÖxÌ�ÖmÜ�ÐuÏi×�Ð�Þ{àDÛ�ÌHâ¸Ì+ÓHã¸Í�Ì
Ü�Þ�Ð�Í�Û'Ï{áMÞJÜ�ÐuÏi×�Ð�Þ{àBÞ{Í�ß¸Ùrè)Ì$ÐuÌ$Õ
Í�ÖxÏ�Ó$Þ&Í�ÙrÏiÕ�Û�Í�Ï}ÐuÌ+ß¸ã�Ó�Ì²ÌHâ¸Ì$Ó�ã¸ÍuÙxÏ�Õ³Í�Ùrà³Ìiæ'é�Ù�Û	Í�ÐuÙxêmã¸Í�Ì$ßDÜ�ÐuÏ�ë
×�Ð�Þ{àDÛ6Û�ãmÜ�Ü�ÏiÐ�ÍFÙrÕ
ÍuÌ$Ð�ÞiÓ Í�ÙrÏiÕ¼Þ&Í6à6ãmÖrÍuÙxÜmÖrÌ½ÖxÏ�Ó$Þ&Í�ÙrÏiÕ�Û�ìYÌiæ ×�æVÓ�ÖrÙxÌ�Õ
Í�ÛFÞ�Ó$ÓHÌ+ÛuÛuÙrÕ�×SÞSßmÞ{Í�Þ�ê�Þ�ÛuÌ
ÛuÌ�Ð�Ý�Ì�Ð+æDí?Ï�ê�ÙrÖxÌDÜmÐ�Ï�×�Ð�Þ{àDÛFî ï�ì ð�ñ
ìfÐuÌ$ÖrÏ¸Ó$Þ&ÍuÌDÓ�Ï�ßmÌDÏ�Ð}ÓHÏià³Ümã¸Í�Þ{ÍuÙxÏ�Õ¢ÙrÕ¼Þ�Õ�ÏiÜ�Ì$ÕÒÕmÌHÍ	ÎvÏ�Ð�Ñ/ì
Ì�æ ×�æfÞ½ß�Þ&Í�Þ¾à³ÙxÕmÙxÕm×_ÜmÐ�Ï�×iÐ�Þ�àòÍuÔ�Þ{Í}Ý
Ù�ÛuÙ�Í�Û}Þ?Û�Ì$ÐuÙxÌ$Û#Ï�á2ÐuÌ$Ü�Ï
Û�ÙrÍuÏiÐuÙxÌ$ÛbÍuÏ?Ì�â�ÍuÐ�Þ�Ó Í}ÙxÕ
ÍuÌ$ÐuÌ+Û	Íuë
ÙxÕm×¾ÙrÕ¸áeÏiÐuàDÞ{ÍuÙxÏ�ÕMæ6ó�ÕÒÞ�Õ�ÏiÜ�Ì$Õ�Õ�ÌHÍ	ÎvÏ�Ð�Ñ½ÖxÏ¸Ó�Þ{ÍuÙxÏ�Õ�Û#àDÞ�Ø_ß¸Ø�Õ�Þ�àFÙ�Ó�Þ�ÖrÖxØ³ô	Ï�ÙxÕÒÏ�Ð#ÖxÌ$Þ�Ý�Ì6ÍuÔ�Ì
ÕmÌ�Í	Î�ÏiÐuÑ/æ

ó�Õ�Þißmß¸ÙrÍuÙxÏ�Õ¾ÍuÏ½Û�Ü)Ì$Ó�Ù�áeØ�ÙxÕm×;Þ;ÓHÏiÐuÐ�Ì$ÓHÍbÞ{Õ�ß¾Ì�õRÓHÙxÌ�Õ
ÍOÞ�Ör×iÏ�Ð�Ù�Í�Ômà¾ì�Ü�Þ�Ð�Þ�ÖrÖxÌ�Ö
ì�ßmÙxÛ�ÍuÐ�Ùrê�ã¸ÍuÌ+ß
Ï�Ð�à³Ï�êmÙxÖrÌbÜmÐ�Ï�×�Ð�Þ{àDÛYà6ã�Û	Í.Û�Ü)Ì$Ó�Ù�áeØDÓ�Ï
ÏiÐ�ßmÙrÕ�Þ{ÍuÙxÏ�ÕMì
Ì�æ ×�æiÔmÏ&ÎAÍuÔmÌOÜmÐ�Ï�×iÐ�Þ�àöÙxÛ�Ü�Þ�Ð�Í�Ù�Í�ÙrÏiÕmÌ$ßªì
ÔmÏ&ÎÚÜ�Þ�Ð�Í�Û\Ï�ámÍuÔ�Ì�ÜmÐ�Ï�×iÐ�Þ�à¹Þ�ÐuÌ�ÜmÖxÞiÓHÌ+ß}ÙxÕ6ß¸Ùrè)Ì$ÐuÌ$Õ
ÍfÖxÏ�Ó$Þ&Í�ÙrÏiÕ�Û�ì&ÏiÐ\ÔmÏ&Î¼ÍuÔmÌ$Ø#Ó�Ï�à³à�ã�ÕmÙxÓ$Þ&Í�Ì
Þ{Õ�ß�ÛuØ
Õ�Ó�ÔmÐuÏiÕmÙ�Û�Ìiæ\÷.ÔmÌ.ÓHÏ�Ï�Ð�ß¸ÙxÕ�Þ&Í�ÙrÏiÕ�Ó�Þ�Õ�ê)Ì.ÛuÜ)Ì$ÓHÙrø�Ì+ß�Þ&Í�ß¸Ùrè)Ì$ÐuÌ$Õ
ÍYÖxÌ�ÝiÌ�Ö�Û\Ï�á�Þ{ê�Û	Í�Ð�ÞiÓ ÍuÙxÏ�Õ\ì
Þ�Û6ÙxÖrÖxã�Û�ÍuÐ�Þ&ÍuÌ+ßÚÙxÕ»÷VÞ{êmÖxÌ�ùiæÚúvÍ6Í�ÔmÌ;ÖxÏ&ÎvÌ$Û�Í6ÖxÌ�Ý�Ì$ÖPÍ�ÔmÌ½ÜmÐuÏi×�Ð�Þ{à³à³Ì�Ð6ÌHâ¸ÜmÖxÙxÓ�Ù�Í�ÖrØÚÓHÏiÕ
ÍuÐ�Ï�Ö�Û
Þ{ÖxÖ'Þ�ÛuÜ)Ì$Ó Í�Û#Ï{á.ÓHÏ�Ï�Ð�ß¸ÙxÕ�Þ&Í�ÙrÏiÕSã�ÛuÙrÕ�×½Ü�ÐuÙxà³Ù�Í�ÙrÝiÌ$ÛJÛuã�Ó�Ô¢ÞiÛ6û{ü�ýmþ?Þ{Õ�ßSÿmü���ü����mü�æ�í?Ù�ß�ë�ÖrÌ$Ý�Ì�Ö
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Þ{ê�Û	Í�Ð�ÞiÓ ÍuÙxÏ�Õ�Û#Ì�Õ�Ó$Þ{Ü�ÛuãmÖ�Þ&ÍuÌ;Û�Ì$Ý�Ì�Ð�Þ{Ö'Ó�Ï�Ï�Ð�ß¸ÙrÕ�Þ&ÍuÙxÏ�ÕÚÞiÛ�Ü)Ì$ÓHÍ�ÛJÙxÕ
ÍuÏSÞ_ÛuÙxÕm×�ÖxÌRÓHÏiÕ�Û	Í�Ðuã�Ó Í$ìVÌ�æ ×�æ
Þsr2Ì$à³Ï{ÍuÌ;í?ÌHÍ�ÔmÏ¸ßÒó�Õ
ÝiÏ¸Ó�Þ&Í�ÙrÏiÕÀä:r²í?ó�å}Ì�Õ�Ó$Þ{Ü�ÛuãmÖ�Þ&Í�Ì$ÛptNu/v�w
x�yXz�t:y=Ó�Ï�à³à�ãmÕ�ÙxÓ$Þ&ÍuÙxÏ�Õ¢áeÐ�Ï�à
ÍuÔ�Ì�ÓHÖxÙrÌ$Õ
Í²ÍuÏDÍ�ÔmÌ�ÛuÌ�Ð�Ý�Ì$Ð$ì¸Ì�â�Ì+ÓHã¸Í�ÙrÏiÕ?Ï{á�ÞRÛuÌ�Ð�Ý�Ì�Ð2à³Ì�ÍuÔmÏ¸ßªì)Þ{Õ�ß?Ó�Ï�à³à�ãmÕ�ÙxÓ$Þ&ÍuÙxÏ�Õ¾ê�ÞiÓ�ÑRÍ�Ï
ÍuÔ�Ì³Ó�ÖrÙxÌ�Õ
Í+æ|{²Ùx×�Ô¸ë�ÖxÌ�Ý�Ì$Ö�Þ{ê�Û�ÍuÐ�Þ�ÓHÍuÙxÏ�Õ�ÛbÞ{Ùxà ÍuÏ¾Þ{ã¸Í�Ï�àDÞ&Í�ÙxÓ$Þ{ÖxÖrØ?Ó�Ï�Õ
ÍuÐ�Ï�ÖVà³ÏiÛ�Í$ìMÏiÐbÌ$Ý�Ì�Õ¢Þ{ÖxÖ�ì
Þ�ÛuÜ)Ì$Ó Í�ÛªÏ{ámÓ�Ï
ÏiÐ�ßmÙrÕ�Þ{ÍuÙxÏ�Õ#Þ{ã¸Í�Ï�àDÞ&Í�ÙxÓ$Þ{ÖxÖrØiæ@{²Ùx×�ÔJÖxÌ�ÝiÌ�Ö�Þ�ê�Û�ÍuÐ�Þ�Ó Í�ÙrÏiÕ�ÛªÞ{Ð�Ì�ÔmÙx×�ÔmÖxØ#ß¸Ì$ÛuÙrÐ�Þ{ê�ÖrÌ'ÞiÛ
ÍuÔ�Ì�Ø#Û�Ùxà³ÜmÖrÙráeØbÍuÔmÌ'Ü�ÐuÏi×�Ð�Þ{à³à³Ì�Ð%} Û�Í�ÞiÛ�ÑOÞ{Õ�ß#Ð�Ì�ã�Û�Ì�ÓHÏiÐuÐ�Ì$ÓHÍ\Þ{Õ�ßOÌ�õDÓ�ÙrÌ$Õ
Í\Ùrà³ÜmÖxÌ�à³Ì$ÕiÍ�Þ&Í�ÙrÏiÕ�Û�æ

{²Ùx×�Ô³ÖxÌ�Ý�Ì$Ö�Þ{ê�Û	Í�Ð�ÞiÓ ÍuÙxÏ�Õ�ÛVÞ�ÐuÌ.ê)Ì$Û�Í�ß¸Ì$Ý�Ì�ÖxÏ�Ü)Ì$ß�áeÏ�ÐPÜ�Þ{Ð�Þ{ÖxÖrÌ$ÖrÙ�Ûuà½ì�Ì�æ ×�æ&ÙxàFÜ�ÖrÙ�ÓHÙrÍuÖxØ6Ü�Þ{Ð�Þ{ÖxÖrÌ$Ö
Ö�Þ{Õm×iã�Þ{×iÌ$Û.ÖxÙrÑiÌ~{�çY�9îrù�ùHñ�ìmÏiÐ�Þ{Öx×�ÏiÐuÙrÍuÔmà³Ù�Ó#Û�ÑiÌ�ÖxÌHÍuÏiÕ�Û}î �&ñ�æ��¸Ï�à³Ì}ÔmÙx×�Ô¾ÖxÌ�Ý�Ì$ÖfÞ�ê�Û	Í�Ð�ÞiÓ Í�ÙrÏiÕ�Û
Þ{Ð�ÌYÕmÏ&Î¢Ì�à³Ì�Ð�×�ÙxÕm×.áeÏ�Ðfß¸ÙxÛ�ÍuÐ�Ùxêmã¸ÍuÌ+ß#ÖxÞ�Õm×�ã�Þ{×�Ì+Û�ì�Ì�æ ×�æ�ê)Ì�Ô�Þ�Ý
ÙxÏ�ã�Ð�Û/ÙxÕ#ÍuÔmÌ`�'Ð�ÖxÞ�Õm×vßmÙxÛ�ÍuÐ�Ùrê�ã¸ÍuÌ+ß
áeãmÕ�ÓHÍuÙxÏ�Õ�Þ�Ö.ÖxÞ�Õm×�ã�Þ�×�Ì=Þ�ÐuÌRÍuÌ�à³ÜmÖ�Þ&Í�Ì$Û6áeÏ�Ð6á´Þ{ã�Ö�Íuë�Í�Ï�ÖxÌ�Ð�Þ{Õ
ÍFß¸Ù�Û�ÍuÐ�ÙrêmãmÍuÌ$ß¥ÜmÐ�Ï�×�Ð�Þ{à³à³ÙxÕm×¼î�ù�ñ
æ
÷.ÔmÙ�ÛvÜ�Þ{Ü)Ì�Ð2ß¸Ì+ÛuÓ�ÐuÙxê�Ì+Û��p���
tNz�tNv(�.�8��w
z�w
v��Ju�� ì¸Ï�ÕmÌOÏ{á\ÍuÔmÌbø�Ð�Û	Í.ÔmÙx×�Ô¸ë�ÖrÌ$Ý�Ì$Ö)Þ�ê�Û	Í�Ð�ÞiÓ Í�ÙrÏiÕ�ÛPÜ�ÐuÏ�ë
Ü)ÏiÛuÌ$ß½áeÏ�Ðbà³Ï�êmÙxÖrÙrÍ	Ø�æbí?Ï�êmÙxÖxÙ�Í	Ø?ÛuÑ�Ì�ÖxÌHÍ�Ï�Õ�Û²Ì�Õ�Ó$Þ{Ü�ÛuãmÖ�Þ&ÍuÌ6ÓHÏ�à³à³Ï�Õ?Ü�Þ&Í�Í�Ì�Ð�Õ�ÛbÏ{á�à³Ï�êmÙxÖrÌFÓHÏ�ë
Ï�Ð�ß¸ÙxÕ�Þ&Í�ÙrÏiÕ;ÞiÛ.Ü�ÏiÖrØ�à³Ï�Ð�ÜmÔmÙ�ÓOÔmÙr×iÔmÌ�Ðuë�Ï�Ð�ß¸Ì�Ð�áeãmÕ�ÓHÍuÙxÏ�Õ�Û$æ

í?Ï�ê�ÙrÖxÙ�Í	ØRÛuÑ�Ì$ÖrÌ�ÍuÏiÕ�Û�Þ�ÐuÌ#Þ{Õ�Þ{ÖxÏ�×�Ïiã�Û�Í�Ï�ì�êmã¸Í.áeãmÕ�ßmÞ{à³Ì�Õ
Í�Þ{ÖxÖrØRß¸Ùrè/Ì�Ð�Ì�Õ
Í�áeÐ�Ï�à¾ìmÞ�Ör×iÏ�Ð�Ù�Í�Ô¸ë
à³ÙxÓ½ÛuÑ�Ì�ÖxÌHÍ�Ï�Õ�Û½î �&ñ2Î2ÔmÙ�Ó�Ô¥Ì�Õ�Ó�Þ{Ü�Û�ãmÖ�Þ&Í�Ì;Ó�Ï�à³à³Ï�Õ¼Ü�Þ{Í�Í�Ì�Ð�Õ�ÛFÏ{á�Ü�Þ�Ð�Þ�ÖrÖxÌ�Ö.ÓHÏ�ÏiÐ�ß¸ÙxÕ�Þ{ÍuÙxÏ�Õ¥ÞiÛ
ÔmÙx×�ÔmÌ$Ð�ë�Ï�Ð�ß¸Ì$Ð6áeã�Õ�Ó Í�ÙrÏiÕ�Û�æ9í?ÏiÛ�Í=Þ{Öx×�ÏiÐuÙrÍuÔ�àFÙ�Ó¾Û�ÑiÌ�ÖxÌHÍ�Ï�Õ�ÛDÞ�ê�Û	Í�Ð�ÞiÓ ÍDÏ&Ý�Ì$ÐDÜmãmÐ�Ì_ÓHÏiàFÜ�ã¸Í�Þ{ë
ÍuÙxÏ�Õ�ÛbÙxÕ�Þ½ÓHÖxÏiÛuÌ$ß_Ï�Ð#Û	Í�Þ&ÍuÙ�ÓFÛ�Ì�ÍOÏ�á�ÖxÏ�Ó$Þ&Í�ÙrÏiÕ�Û�æ#ó�Õ¢ÓHÏ�Õ
Í�Ð�ÞiÛ	ÍOàFÏiêmÙxÖrÙrÍ	Ø_Û�ÑiÌ�ÖxÌHÍ�Ï�Õ�ÛOÞ{ê�Û�ÍuÐ�Þ�ÓHÍ
Ï&Ý�Ì$ÐJÛ	Í�Þ&ÍuÌ�áeãmÖbä´Ï�ÐJÙxà³ÜmãmÐ�Ì+åJÓ�Ï�à³Ümã¸Í�Þ&ÍuÙxÏ�Õ�Û#ÙrÕ¼Þ�Õ�ÏiÜ�Ì$ÕÚÕmÌHÍ	ÎvÏ�Ð�Ñ/ìMÙ�æ Ì�æfÞ?ß¸Ø�Õ�Þ{à³Ù�ÓDÛ�Ì�Í}Ï{á
ÖxÏ�Ó$Þ&Í�ÙrÏiÕ�Û�æ�÷.ÔmÌJÛ�Í�Þ{ÍuÌHáeã�ÖMÓHÏ�à³ÜmãmÍ�Þ&Í�ÙrÏiÕ�Û.à�ã�Û	Í2ê)Ì#Ó$Þ{Ð�ÌHáeãmÖxÖxØDà³Þ�Õ�Þ{×iÌ$ßªì¸ÙxÕ½Ï�ãmÐ2Ó�ÞiÛ�ÌOã�ÛuÙrÕ�×
{�ÞiÛ�ÑiÌ�ÖxÖ/àFÏiÕ�Þ�ß�Û�ì�Í�ÏFÜ�ÐuÌ+Û�Ì$ÐuÝiÌ�Í�ÔmÌ}ÓHÏiàFÜ)ÏiÛuÙrÍuÙxÏ�Õ�Þ�Ö/ÛuÌ�àDÞ�ÕiÍ�ÙxÓ$Û.Ï{áfÍuÔmÌJà³Ï�ê�ÙrÖxÙ�Í	Ø;Û�ÑiÌ�ÖxÌHÍuÏiÕ�Û$æ
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data MChannel a      -- abstract
type HostName = String
type ChanName = String

newMChannel      :: IO (MChannel a)
writeMChannel    :: MChannel a -> a -> IO ()
readMChannel     :: MChannel a -> IO a
registerMChannel :: MChannel a -> ChanName -> IO ()
unregisterMChannel:: MChannel a -> IO()
lookupMChannel   :: HostName -> ChanName -> IO (Maybe (MChannel a))
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Name Server Name Server

Prog 1

1.
registerMchannel mv "myC"

Prog 2

ushas.hw.ac.uk

lookupMChannel "ushas.hw.ac.uk" "myC"
2.

lxtrinder.hw.ac.uk

3. Connection is established
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type ResName = String

registerRes :: a -> ResName -> IO ()
unregisterRes :: ResName -> IO ()
lookupRes :: ResName -> IO (Maybe a)
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mmap::IO b -> [HostName] -> IO [b]     mmap_::IO() -> [HostName] -> IO()
mmap f hs = mapM (reval f) hs          mmap_ f hs = mapM_ (rfork f) hs
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mfold_ :: IO a -> (a -> a -> a) -> a -> (a -> IO ()) -> [HostName] -> IO ()
mfold_ f op v final [] = final v
mfold_ f op v final (h:hs) = rfork (code f op v final hs) h
 where code f op v final hosts = do
        v2 <- f
        mfold_ f op (op v v2) final hosts
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startRFork :: IO ()                     rfork :: IO () -> HostName -> IO ()
startRFork = do                         rfork io host = do
   mch <- newMChannel                     ch <- lookupMChannel host host
   name <- fullHostName                   case ch of
   registerMChannel mch name                Just nmc ->do
   rforkServer mch                               writeMChannel nmc io
    where                                    Nothing  -> error "rfork: There 
    rforkServer mch = do                                  is no remote server 
      comp <- readMChannel mch                            running"
      forkIO comp                                               
      rforkServer mch
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reval :: IO a -> HostName -> IO a
reval job host = do
        mch <- newMChannel
        rfork (execMobile job mch) host
        result <- readMChannel mch
        return result
        where
         execMobile :: IO a -> MChannel a -> IO ()
         execMobile job mch = do
           resp <- job
           writeMChannel mch resp
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ÍOÖxÏ¸Ó�Þ&Í�ÙrÏiÕSÙ�ÛOÕmÏ{ÍOÍuÔmÌFø�Ð�Û�ÍOÌ$ÖrÌ$àFÌ$Õ
Í#Ï�á'ÍuÔ�ÌFÖxÙ�Û	Í#ÍuÔ�Ì�ÕSÎvÌ³Û	Í�Þ{ÐuÍ
�§� �"�>��üiÿ Þ{×
Þ{ÙxÕMì�Î2Ù�Í�Ô¾ÍuÔmÌ}Û�Þ{à³ÌJÞ{Ð�×�ãmà³Ì$ÕiÍ�Û�ì�ÏiÕ=Í�ÔmÌJÔmÌ$Þiß½Ï{á\Í�ÔmÌJÖxÙxÛ�Í$æ

mzipper_::([a] -> IO ([a],Maybe a)) -> (a -> IO Bool) -> 
              (Maybe a -> IO ()) -> [HostName] -> IO ()
mzipper_ action pred final (fst:hosts) = do
   host <- fullHostName
   if (host == fst) 
    then (do
     (l,mv) <- action []
     case mv of
      Nothing -> final Nothing
      Just v  -> rmzipper v l action pred final [fst] hosts)
    else (rfork (mzipper_ action pred final (fst:hosts)) fst)
 where
 rmzipper::a -> [a] -> ([a] -> IO ([a],Maybe a)) ->  (a-> IO Bool)  -> 
               (Maybe a -> IO ()) ->[HostName]-> [HostName] -> IO ()
 rmzipper v oldvalues action pred final oldhosts [] =  final (Just v)
 rmzipper old oldvalues action pred final [] (host:hosts) = do
          (l,mv) <- action oldvalues
          case mv of
           Nothing ->  final Nothing
           Just v  ->  rmzipper v l action pred final [host] hosts              
 rmzipper v (oldvalues) action pred final oldhosts (x:xs) = 
             rfork (code v oldvalues action pred final (x:oldhosts) xs) x
 code v oldvalues action pred final oldhosts hosts= do
      bool <- pred v
      case bool of
        True -> rmzipper v oldvalues action pred final oldhosts hosts
        False -> do
          let newhosts = (reverse oldhosts) ++ hosts
          rfork (rmzipper v (v:oldvalues) action pred final [] newhosts) 
                (head newhosts)

�VÙx×�ãmÐ�Ì �bæxù���÷.ÔmÌ}ßmÌHø�ÕmÙrÍuÙxÏ�Õ¾Ï�á\ÍuÔ�Ì��/� �%�>��ü�ÿ Û�ÑiÌ�ÖxÌHÍuÏiÕ

÷.ÔmÌ}ÖxÏ¸Ó�Þ{Ö/áeã�Õ�Ó Í�ÙrÏiÕ?ÿX�§� �%�>�müiÿFÍ�Þ�Ñ�Ì+ÛvÍ	Î�Ï³ÖxÙxÛ�Í�Û�Ï{áYÖrÏ¸Ó�Þ{ÍuÙxÏ�Õ�Û2ÞiÛ2Þ{Ð�×�ãmà³Ì$ÕiÍ�Û 	mÍuÔmÌ#ø�Ð�Û�Í
Ù�ÛPÍ�ÔmÌ#ÖrÏ¸Ó$Þ&ÍuÙxÏ�Õ�Û'Í�Ô�Þ&Í2ÎvÌ�Ð�ÌbÞ{ÖxÐ�Ì$Þ�ßmØFÝ�Ù�Û�ÙrÍuÌ+ß=Þ�Õ�ßDÍ�ÔmÌJÛ�Ì+ÓHÏ�Õ�ßDÍuÔ�ÌbÏiÕmÌ$ÛvØ�Ì�Í�Í�Ï6ê)Ì#Ý�ÙxÛuÙ�Í�Ì$ßªæ
÷.ÔmÌRê�Þ�ÛuÌRÓ�Þ�ÛuÌDÏ{á2ÿJ�§� �"�>��üiÿ?ÙxÛ}Î2ÔmÌ�ÕÒÍ�ÔmÌ=ÖxÙxÛ�Í�Ï�á2Þ�ÖrÐ�Ì$Þiß¸Ø_Ý�Ù�Û�ÙrÍuÌ+ßÒÖrÏ¸Ó�Þ{ÍuÙxÏ�Õ�Û}ÙxÛ�Ì�à³Ü¸Í	Ø�ì
à³Ì$Þ�ÕmÙrÕ�×DÍuÔ�Þ{ÍOÞ=Ý�Þ�Örã�Ì}ÎvÞiÛ²ÕmÏ�Í�áeÏiãmÕ�ß_Þ�Õ�ß¾ÍuÔ�Ì6ÛuÌ$Þ{Ð�Ó�Ô?Ô�ÞiÛ2ÍuÏ½Û	Í�Þ{ÐuÍbÞ{×
Þ{ÙxÕMæ²ú�Ûbê)ÌHáeÏ�Ð�Ì�ì
ÙrÍ�ÖrÏ�ÏiÑ�ÛváeÏiÐbÞ³ÕmÌ$Î¹Ý&Þ�ÖrãmÌ�ã�Û�ÙxÕm×DÙrÍ�ÛbÞ{Ð�×�ãmà³Ì�Õ
Í������ �J��ýªìmÞ{Õ�ß½ÙráYÍuÔmÌ$ÐuÌ}Ù�Û2ÕmÏDÕ�Ì�Î Ý&Þ{ÖxãmÌJÙ�Í
Ð�ÌHÍuã�ÐuÕ�ÛYÎ2ÙrÍuÔ-*����!� �+ý�$/æ���ÍuÔ�Ì�Ð�Î2ÙxÛuÌ�ì{ÙrÍPÓHÏiÕ
ÍuÙxÕ
ã�Ì$ÛVÍuÔ�Ì²Û�Ì+Þ{Ð�Ó�Ô6ê�Ø�Ó$Þ{ÖxÖrÙxÕm×#ÿJ�/� �%�>��ü�ÿJÞ�×iÞ{ÙxÕ
Þ{Õ�ß=Ü�ÞiÛuÛuÙxÕm×FÍuÔmÌJÕmÌ$Î Ý&Þ{ÖxãmÌ#Í�ÏFÙrÍ�Þ�Û2Þ�Õ?Þ{Ð�×�ãmà³Ì�Õ
Í+æ

÷.ÔmÌÒÛ�Ì+ÓHÏ�Õ�ß Ó�ÞiÛ�Ì�Ï{á}ÿJ�§� �%�>��üiÿ»Ó�ÔmÌ+Ó�Ñ�Û=Ù�á�ÍuÔmÌÒÓHãmÐ�Ð�Ì�Õ
Í;ÖxÏ¸Ó�Þ&Í�ÙrÏiÕ Þ{×iÐuÌ$Ì$ÛDÎ2ÙrÍuÔ¹ÍuÔ�Ì
ÓHã�ÐuÐ�Ì�Õ
Í;Ý&Þ�ÖrãmÌ�ê�ØAã�Û�ÙxÕm×¼Í�ÔmÌ¢ÜmÐuÌ+ß¸Ù�Ó�Þ&Í�Ì�Þ�Ðu×iãmà³Ì�Õ
Í¢äG��ÿmü
þ¸å æ ó�á�ÙrÍ½Þ{×iÐuÌ$Ì$Û$ì2ÍuÔ�Ì�ÛuÌ$Þ{Ð�Ó�Ô
ÓHÏiÕ
ÍuÙxÕ
ã�Ì$Û�Í�Ï}Í�ÔmÌ�ÕmÌ�â�Í�ÖxÏ�Ó$Þ&Í�ÙrÏiÕMìiÙrá\ÙrÍvß¸Ï�Ì+ÛPÕmÏ�Í$ìiÍuÔmÌOÖxÙxÛ�Í�Ï�áMÔmÏiÛ�Í�Û'ÍuÏ�Ý�Ù�Û�ÙrÍ�Ù�Û�ÐuÌ+ÓHÐ�Ì$Þ&Í�Ì$ßDÞiÛ
ý�ü��!� ��û��)û#Þ�Õ�ß;ÍuÔmÌ}ÛuÌ$Þ�Ð�Ó�Ô½Û	Í�Þ{ÐuÍ�Û.Þ{×
Þ{ÙxÕ=áeÐ�Ï�à Í�ÔmÌJê)Ì�×�ÙxÕmÕmÙxÕm×�æ


