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�e�Vf�nuè�y\l�hZ�~f�l�f�nRkrkvjmfVf�obp!�~o#xmê#����y~km�Í�~o#xmê#�4iDk��Pf�iDp·{`yPnRkvfVjTl�f�éZyPiDkvfb{`ibn`éÍjmo8obk4�~fV}bf��P��ñ¤£=n`�~�¶km�uf��uos�PéufVj�obp
km�uf�jToRobk4�~o#xmêÍ�`ib��ibxVxzf��m�4kvo¶km�uf�é`iDkmi#ñ¤���`yP�rib�~èbobjTy~km�Zl jmf�l�o�}bf��4km�uf��`obk4�vh�obk4xzosn�kvf�nRkmy~osn%ñ

¥6jTy~obj+�Üobjmê/osnâjmf�ibéufVjv�±��jTy~kvfVj��m�8n`x?�ujmosn`y���iDkmy~osn�yP���PiDjmèbf��~�=pWobj��T�`iDjmf�é�l�f�l�objm�/f�nR}8y~jTosn`l�f�nRk����ufVjmfÓkm�uf
n8t`l�ô�fVjLobp�t`�vfVjT��kvjm�8y\nuè=kvo�ibxVxzf��m�Üé`iDkmi�iDjmf�k·�RhZy\xVib�P�~�âlÑt`x?�Ç�ml�ib�\�~fVj!km�`ibn�yPn�i�éZyP�vkvjTy~ô
tukvf�é�f�nR}#y~jmosn`l�f�nRkVñ
�ìos�vk�obp!km�ufÑ�vos�Ptukmy~osnZ��iDjmf�ôZib�mf�é�osn¿�mhZyPnÍ�~o#xmê#���my\n`xzf/km�uf�jTf�óRtuf��mkm��iDjmf��mf�n�kgibxzjmos�m��y\n�kvfVjTnZib�%ôZt`�vf��1ibn`é
km�ufÑ�ÜibyPkgkmy\l�fâyP�=�PyPêbf��~�Ïkvo�ô�f,�m�uobjmkVñ����m�mtuf��=�mt`x?�ìib�/�TxVib�PiDôZyP�PyPk��b{�nufVk��Üobjmêìé`f��Pi��b{%nufVk·�ÓobjmêìkvjTi�¶xD{�nuo#éuf
pcibyP�Ptujmf��6ibn`é�ôZibxTê8y\nuèD�±o5¦¿iDjmf1n`obkÓxzjTy~kmy\xVib�`yPn��mtZxT�Ç�m�8�vkvf�lÇ�Vñ�|1nZ�Py~êbf4é`yP�mkvjTy~ôZtukvf�é��m�8�vkvf�lÇ�V{Rpcibt`�~k��±kvos�PfVjTibn`xzf
yP��nuobk1i�êbfV�ÍyP�m�mtuf/yPnÍ�T�`iDjmf�é�l�f�l�objm�¶f�nR}#y~jmosn`l�f�nRkm�VñÜqrosn`�vf�ó8tuf�n�km�P�b{ukm�uf��vf�iDh`hZjmosibxT�uf��1iDjmf�é`y	�¶xVt`�~kÜkvo
l�iDhÑkvo=km�ufÜ�gí/w�ibn`é�w#íg� f�nR}8y~jTosn`l�f�nRkm�+���`fVjmf6km�uostZ�mibn`é`��obp`xV�Py~f�nRkm��osn�km�ufrnufVk·�Óobjmêâxzost`�Péâh)obkvf�nRkmyPib�P�P�
ibxVxzf��m�g�vkvobjTiDèbfÑé`iDkmi#ñ

��nÏkm�`yP�ÜhZiDh�fVj��ÜfghZjmobh�os�vf/ibnÍib�~èbobjTy~km�`lõkvo��Ttuh`h�objmkrlât`�Pkmy~hZ�~f1jmf�ibéufVjT��ibn`éÏ��jTy~kvfVjT�ryPnÏi�é`yP�mkvjTy~ôZtukvf�é
�gí=w�ibn`é�w#í1�Bf�nR}#y~jmosn`l�f�nRkm�Vñ�w#yPn`xzf6jmf�óRt`f��vkm�!iDjmfÜy\�m�mtuf�é�ibxzjTos�m��km�ufÜn`fVk��Üobjmê
{s�mhZyPn#���~o#xmê#�+iDjTfÓf��Py\l�yPn`iDkvf�é
ibn`éøib�P���~o#xmê#�giDjTfâôZib�mf�éìosnÝôZ�Po8xTê8yPn`èuñ��+o8xTê8�=iDjmf�ib�m�myPèsnuf�é¿kvoÍyPnZxzosl�yPnuè¶jmf�óRt`f��vkm�gôZib�vf�éÝosnÝkm�ufâobj?éufVjv�
obpJ��iDjmjTy~}Dib�dñ�íg�P��é`iDkmi��vkvjTtZxzkmtujmf��4l�iby\n�kmibyPn`f�é¶osn�km�uf�éufV}#yPxzf�ibn`éÍxV�PyPf�n�k4nuo#éuf���iDjmf�ô)ostZn`éuf�é�ibn`é��`i¬}bf�kvo
ô�f�l�ibyPnRkmibyPnuf�é¿osn¿iÇh)fVjm��é`iDkmiG��t`n`y~k�ôZib�myP�Vñ�í�é`iDkmiG��tZn`y~k�yP�1yPl�hZ�Pf�l�f�n�kmiDkmyPosn�éufVh�f�n`éuf�nRkV{`ôZtuk1l�i���ô�f�obp
ibnR�ìèbjTibn8t`�PiDj?y~k��ìpJjmosl7iÍéZyP�vê�ôZ�Po8xTêìkvo�iÍxzosl�h
�~fVkvf,ë
�~fbñ,��f�nZxzfb{�km�uf�ib�~èbobjTyPkm�`l7yP���Zf��uy~ôZ�~f,ibn`é÷xVibn÷ô�f
f�ib�myP�P��yPnZxzobjmh�objTiDkvf�éÏôR��obh�fVjTiDkmyPnuè��m�8�vkvf�lÇ�Vñ

�4�`f�jmf��vk�obp8km�`f6hZiDh�fVj+yP��objmèsibn`y	�Vf�éÑib��pWos�P�~o����V��w8f�xzkmyPosnâÿ�hZjmf��vf�nRkm��km�ufÓh`jmobh�os�vf�é��~o#xmê#yPnuè4l�f�xT�`ibn`y\�mlÍñ
w8f�xzkmy~osn��1é`yP�mxVtZ�m�vf��+ibnÑf��uibl�hZ�~fÜkvo=yP�P�Pt`�mkvjTiDkvf�km�ufÜ�ÓobjTê8yPn`è1obp`km�`fÜib�~èbobj?y~km�`lÍñ:��y\n`ib�P�~�b{sw8f�xzkmy~osnÑügh`jmf��vf�nRkm�



`ba�ced5f�gihkjIlGmna okdp<qrjIlKsut�awvChxdry"jzdr{�|�}�digw}%p%~N��p�j�y;}%p��M�r�8qU�n�I��pn��`,t�d5f�g�tr`���� �

km�uf�xzosnZxV�Pt`�my~osnZ�ÜibnZéÍpWt`kmtujmf/�Üobjmê
ñ

§ ¨ *,� ���������6�
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�4�`y\���vf�xzkmy~osnÇh`jmf��vf�nRkm��ostujÓjmf�ibéufVjv�±��jTy~kvfVj6�~o#xmê#yPnuèâl�f�xT�`ibnZyP�ml é`fV}bf��~obh�f�é�pJobjÜi�é`y\�vkvjTy~ôZt`kvf�éâf�nR}#y~jmosn`l�f�nRk
���ufVjTf¶xV�Py~f�nRk,nuo8é`f����`i¬}bfÏéZy~jmf�xzk,ibxVxzf��m�,kvoìkm�`f��vkvobj?iDèbfÏé`fV}8yPxzf���ñÝíg�m�vo#xVyPiDkvf�é ��y~km� fV}bfVjm�«ªvé`iDkmiG��t`nZy~k<¬
�vkvobjmf�éîosn i¿éufV}#yPxzfb{LyP��iì�~o#xmê÷���`y\xT� xVibnîô�f¶�uf��\éöyPn® F8CD<mSmE5¯¤<mSmCsE l�o8é`f�obj S�°²±�MN>  HA³DSD¯·^L<ÄHcU�S l�o8éufbñ�í
é`iDkmiG��t`nZy~k6yP�LyPl�hZ�~f�l�f�nRkmiDkmy~osn�éufVh�f�n`é`f�n�k�ibn`éÇxVibn�ô�f4obp%ibn��,èbjTibn8t`�PiDj?y~k��ÑpJjTosl�i�é`y\�vê�ôZ�Po8xTêÑkvoâibn�f�nRkmy~jmf
ë
�~fbñ �4�uf1�~o8xTê8y\nuè�l�f�x?�`ibn`yP�ml yP�6xzosnRkvjmos�P�~f�éÇôR�,km�uf1éufV}8y\xzf��vkvobjTyPn`è�km�uf1éZiDkmiG��t`n`y~kVñ��4�8t`�V{�ib�\�`xV�Py~f�nRkm�6�`i¬}bf
kvo=èbfVkLig�Po8xTê�pJjTosl�km�`fré`fV}8yPxzfÜô�fVpJobjTfÓkm�ufV�âxVibn�ibxVxzf��m�!km�uf�xzobjmjmf��vh�osn`éZyPnuè��vkvobj?iDèbf4é`iDkmi#ñ��4�ufrl�f�xT�`ibnZyP�ml
h`jmf��mf�n�kvf�é��ufVjmf=yP��ô
ib�vf�éÇosn¶km�uf�ª��4jTy~kvfVjÜh`jTyPobjTy~k��r¬�iDh`hZjmosibxT�%ñ�íg�Ü�voRosn�ib�ri���jTy~kvfVj6jTf�óRtuf��mkm�ÓiÑ�~o#xmê�pWjmosl
km�uf�éufV}#yPxzfb{%ib�P��jmf�ibéufVjT�=iDjmf�yPn`pJobjTl�f�éìibn`éø�`i¬}bf�kvoÏjmf��PyPn`ó8t`yP�T�Íkm�uf�y~j=�m�`iDjmf�éÝjmf�ibé÷�Po8xTê
{%iDk/���`y\xT�ìh)osy\n�k
km�uf�é`fV}8yPxzf/èsyP}bf���ibn�f��uxV�Pt`�Ty~}bfz�±�4jTy~kvf/�~o#xmêÏkvo�km�`f��4jTy~kvfVj¬ñ��4�uf��m�ZiDjmf�é#�±jmf�ibéufVj1�~o8xTê8��iDjmf��~osnuèD�±kvfVj?l2�~o#xmê#�
���`y\�~f1f��uxV�Pt`�Ty~}bfz�±�4jTy~kvf��Po8xTê8�4iDjTf�osn`�~�¶èsy~}bf�n�pWobj�i��vh�f�xVyÉë
f�é¶kmy\l�f�é`tujTiDkmyPosn%ñ

�4�`f��~o8xTê8y\nuè�l�f�xT�Zibn`yP�ml y\�/yPl�hZ�~f�l�f�n�kvf�éøô8�ÝlÇibyPn�kmiby\n`yPnuèÍ�vfVhZiDj?iDkvfÇóRt`f�tuf��/pWobj�jmf�ibéufVjânuo8é`f���ibn`é
�4jTyPkvfVj�nuo#éuf��Vñ �4�ufÜóRt`f�tuf��!iDjmf�nuobk��mkvobjmf�é,iDk�km�`fr�mkvobjTiDèbf�éufV}8y\xzfÓobj�iDk�km�uf�xV�Py~f�nRk�n`o8éuf���ñ�´�iDkm�`fVj�{séufV}#yPxzf��
ibn`é÷xV�PyPf�n�k�nuo#éuf��=l�ibyPnRkmibyPn÷�my\l�hZ�~f,é`iDkmiÍ�vkvjTtZxzkmtujmf���ib�m�mo8xVyPiDkvf�éö��y~km�ÝfV}bfVjm�÷é`iDkmiG��t`n`yPkVñb�!y~èstujTf���ú�ibn`é
ÿ��T�uo¬� km�uf¶é`iDkmiì�vkvjTt`xzkmt`jmfÇl�ibyPnRkmibyPnuf�éöosn f�ibx?�îéufV}#yPxzf�ibn`éöiDkÑf�ibxT� xV�Py~f�nRk�nuo#éufb{�jTf��vh�f�xzkmy~}bf��~�bñ��4�uf
é`iDkmiG���vkvj?t`xzkmtujmf��¶f��m�vf�nRkmyPib�P�~�Bl�ibyPnRkmibyPn km�`f¿h�os�my~kmy~osn obp=iînuo#éuf¿yPn km�`f�jmf�ibéufVj¶obj¶�4j?y~kvfVjÇó8tuf�tufbñµ�4�uf
éufV}#yPxzf�yP�1iDk�km�ufÑ�uf�ibé¿ibnZé�kmibyP�+obpLô)obkm�¿km�uf�jmf�ibé`fVjgibn`é¿�4jTy~kvfVj1óRtuf�t`f���ibn`é¿êbfVfVhZ��h�osyPnRkvfVjT��kvoÇkm�uf�ëZjT�vk
ibn`éÍ�vf�xzosnZéÏjmf�ibéufVj�{#km�uf��Pib�mkÜibn`éÍ�mf�xzosn`é#�±kvoD���Pib�vk�jTf�ibéufVj�{ukm�ufgëZjT�mkribnZé��mf�xzosn`éÏ�4jTy~kvfVj¬{#ibnZé¶km�`f��Pib�vk�ibn`é
�vf�xzosn`éu�±kvoD���Pib�vkg�4jTy~kvfVj�ñr�6ibx?�ìxV�\y~f�n�k1nuo8é`f�l�ibyPnRkmibyPn`��h�osyPnRkvfVjT��kvo�y~km��n`f��8kV{)nuf��8k��±kvoD��n`f��8kV{�h`jmfV}#y~ost`��{Zibn`é
h`jmfV}#y~ost`�v�±kvoD�±h`jmfV}#y~ost`�,nuo#éufbñ í1nBf��uibl�hZ�~fÍobpgiöó8tuf�tufÍyP���m�uo���n yPn®�!y~èstujTf��8ñ íg�P��l�f��m�TiDèbf��ìïWf��uxzfVh`k
km�uf/l�f��m�TiDèbf�èbjTibnRkmyPnuè,f��#xV�\t`�my~}bfz���~o#xmê¶kvo�iÑ�4jTy~kvfVjÄð6iDjmf/pWobjm�riDjTéuf�é�ôR��km�uf/�vf�n`éZyPnuèân`o8éuf=kvo�y~km�rnuf�yPès��ô�obj
ï @)S�°sU obj _
<mS�³�HI¶D> mð4ibn`éìy~km��n`f�y~ès��ô�obj/�þ��nuf�y~ès�Rô)obj,ï @)S<°�U U�¶ @)S<°�U obj _)<vSD³¬H"¶D>  U�¶ _
<mS�³�HI¶D> mð4éufVh�f�n`éZyPnuè,osn
km�ufÜé`y~jmf�xzkmy~osn�obpukm�uf�h`jmobh
iDèsiDkmy~osn
ð?ñ �4�uf�jmf�ib�mosn�pWobj�l�iby\n�kmibyPnZyPnuè�km�uf��vfÜéuostuôZ�PfLh)osy\n�kvfVjT�+yPn�f�ibx?�âé`yPjmf�xzkmy~osn
yP��kvoìh`jTobkvf�xzk�km�uf��~o8xTê8y\nuèìl�f�x?�`ibn`yP�Tl pWjmosl nuo#éuf�pcibyP�Pt`jmf��VñÍí óRt`f�tuf���yP�\�!osn`�~�øèbfVkÑéZyP�mxzosn`nuf�xzkvf�é y~p4ÿ
ibé�mibxzf�n�kânuo8é`f��gy\nìkm�`f,ó8tuf�tuf,èbo¿é`o¬��n%ñÑ��f�nZxzfb{�km�uf�l�f�xT�Zibn`yP�ml7yP�gpcibt`�~k��±kvos�~fVj?ibn�kV{+iÏêbfV�ÝpWf�iDkmtujmf�yPnøi
é`yP�mkvjTy~ôZtukvf�éìib�~èbobjTy~km�ZlÍñ�ígnuobkm�ufVj/pWf�iDkmtujmf�obp6km�`f,l�f�xT�`ibn`y\�ml7yP�gkm�`iDk=km�uf��my	�Vf,obpÓkm�uf�é`iDkmiG���vkvjTt`xzkmt`jmf�yP�
nuobk�éufVh�f�n`é`f�n�k=osn÷km�uf�n8t`lâô�fVj/obpÓjmf�ibé`fVjT��ibn`é÷��jTy~kvfVjT�=ibxVxzf��m�my\nuèîïWobj��riby~kmyPnuèÏkvo¿ibxVxzf��T�?ð/iÍé`iDkmiG��tZn`y~k
l�iDê#yPnuè�km�uf�ib�PèbobjTy~km�`lß�TxVib�PiDôZ�~f�ibn`éÍ�mhZibxzf�f��¶xVy~f�nRkVñ

· ¸;¹ º¼»�½®¾�¿�ÀKÁZÂ²Ã"ÄÅ»�Æ
íg�P��yPn`xzosl�y\nuè÷xV�Py~f�nRkm��jmf�ó8tuf��vk�km�uf¿é`fV}8yPxzfÍpWobjÇi÷jTf�ibé obj��4jTyPkvf��~o8xTêîkvo km�uf�jmf�ó8tuf��vkvf�é éZiDkmiöy~kvf�lÍñÛí
jmf�ibé��Po8xTê�yP�rèbj?ibn�kvf�é�yPp+km�ufVjmfâiDjmf�nuo��4jTyPkvfVjT�Üosn#���PyPnuf/ibn`éÍi��4jTy~kvf/�~o#xmêÏyP�rèbjTibnRkvf�é�y~p�km�ufVjmf�iDjmf�n`o�obkm�ufVj
jmf�ibéufVj?��ibn`é �4jTy~kvfVjT��osn#���PyPnufbñ�´4fVèsiDj?é`�~f��m��obp����ufVkm�ufVjâkm�ufÇ�~o#xmêöyP��èbjTibn�kvf�é objÑnuobkV{!km�ufÇéufV}#yPxzf¶éZy~jmf�xzkm�
km�uf�yPnZxzosl�yPnuèÏxV�Py~f�nRk/kvo�y~km���~o#xViDkmy~osn÷yPnøkm�`f�jmf��vh�f�xzkmy~}bf�jmf�ibéufVj/obj��4jTy~kvfVj�ó8tuf�tufbñ��4�`y\�gy\n`xzosl�yPnuèÏxV�Py~f�nRk
km�uf�nî�vf�n`é`�âi¿l�f��m�TiDèbf¶nuobkmy~pW�#yPnuèÍô�obkm�ökm�uf�xV�Py~f�nRk�nuo#éuf��V{�h`jmfV}#y~ost`��ibn`é h`jmfV}#y~ost`� kvo hZjmfV}8yPost`�/kvoìyPk�yPn
km�ufÑóRtuf�t`f�obp�y~km��f�n�kvjm��y\n�kvo¶km�ufâó8tuf�tufbñe�4�uf��mfâxV�Py~f�nRkm�4osnìjmf�xzf�y~}#yPnuèÇkm�ufâl�f��T�miDèbfâpWjmosl2km�`yP��n`fV��xV�Py~f�nRk
tuh%é`iDkvf=km�uf�y~j4éZiDkmi��vkvjTt`xzkmtujTf��Vñ��·p�i��~o#xmê�yP��nuobk�èbjTibnRkvf�é�kvo�km�uf�y\n`xzosl�yPnuè,xV�Py~f�nRkV{`y~krôZ�~o#xmê#�4iDpWkvfVj �vosyPn`yPnuè
km�uf�kmiby\��obp�km�`f�iDh`h`jmobh`j?yPiDkvf�óRt`f�tufbñ
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WRITERS

FIELDS DESCRIPTION

Node id: Head

Node id: Next_to_Head

Node id: Second_Last

Node id: Last

Node id: Head

Node id: Last

The device identification number

Node id: Next_to_Head

First in the reader queue

Second in the reader queue

Second last in the reader queue

Last in the reader queue

First in the writer queue

Second in the writer queue

Second last in the writer queue

Last in the writer queue

READERS

Node id: Device Id

Node id: Second_Last

�!y~èstujTf�úD�6e=iDkmi�w8kvjTtZxzkmtujmf/l�ibyPnRkmibyPnuf�éÍiDk1km�uf�éufV}#yPxzfbñ

READ / WRITE

Node behind it in the queue

Node next to the one behind it in the queue

Node ahead of it in the queue

Node previous to the one ahead of it in the queue

Status

Node id: Next

Node id: Next_to_Next

Node id: Previous

Node id: Previous_to_Previous

For clients requesting write lock, it is either, 

I. Token_Granted (if no writers in and no readers are presently reading)

II. Token_Not_Granted (if writer(s) in or reader(s) presently reading)

For clients requesting read lock, it is either, 

I. No_Writers (if no writers are presently writing or waiting)

II. Writers_On_Line (if any writer(s) come in while the readers are reading)

FIELDS

Request Type

DESCRIPTIONFIELDS

�!y~èstujmf�ÿ8�6e=iDkmiÏw8kvjTt`xzkmtujTf�l�ibyPnRkmibyPnuf�éÍiDk4fV}bfVjm�ÍxV�PyPf�n�k4nuo#éufbñ

w#y\n`xzf,km�uf�jmf�ibéufVj��~o#xmêøyP�=�m�`iDjTf�é%{%km�ufV�øiDjmf��~osnuèD�±kvfVjTl �~o8xTê8�/ibnZé÷iÏjmf�ibéufVj�xVibnö�`os�PéÝosnøkvo¿y~k=kmyP�P�!i
�4jTyPkvfVj�iDjmj?y~}bf���ibnZéâjTf�óRtuf��mkm��ibnÑf��uxV�Pt`�myP}bfÓ�~o#xmê)ñ:���ufÜib�PèbobjTy~km�`l�èsy~}bf���h`jTy~obj?y~k��/kvog�4jTy~kvfVj?�V{bibn`éâib�\��jmf�ibé`fVjT�
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Î ÏiÐ3Ð/ÑGÒkÏ Ó�ÏiÐ/Ô²ÕÖA×�Ø�ÖAÙxÚ
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èbfVkgi��~o#xmê)ñ
ÿ8ñ�Ý F#Sz@öC¶^L<?HcU�Sz<ÑCD<?<ÄHA³DS  ^LHWUWF¿C¶^L<?HcU�Sâ<mS<ÞV>ZS  U
���uf�éufV}#yPxzf1n`obkmyÉëZf���km�ZyP��nufV�Y�4jTy~kvfVjÜy~km��h�os�my~kmyPosn�yPn�km�uf1óRtuf�t`f1ibn`éÇkm�uf��vkmiDkmt`�Óobp�y~km�Ó�~o8xTê�jmf�ó8tuf��vkVñ
���uf��4jTyPkvfVjâtuh%é`iDkvf���yPkm��é`iDkmiì�vkvjTt`xzkmtujTf¶ibn`éî�PyPnuê#�/tuhökvoÝkm�ufÇxVtujTjmf�n�kâkmibyP�6n`o8éuf��¶ï _
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km�`fÝ�~o#xmêÛô)fVpWobjmfÝy~k¶f��#hZy~jTf��Vñ«�¤p/km�ufVjmføiDjmfÝjmf�ibéufVjT��jmf�ibé`y\nuèu{�km�ufÝ�4jTy~kvfÝ�~o8xTê jmf�ó8tuf��vk�yP�¶é`f�n`y~f�é%ñ
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�~o#xmê#�V{%���`y\xT�Ýl�iDêbf��/km�uf�l�f�x?�`ibn`yP�ml �mtZy~kmiDôZ�~fâpJobj�é`y\�vkvjTy~ôZt`kvf�éÍf�n�}#y~jmosnZl�f�n�km��ñÌ�uobj/km�uf,hZ�vf�tZéuoD��xzo8é`fÑobp
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