
���������	��

����������������
�� �������������! "���#�%$&��

�(')�*����+���,����-���/.0

�213�*4545�*4

6-798:7<;	=	79>@?BADCECGFIHJAK;:LNMPOQ;RCES58"T�;#ADU5UGF
V�79;:CEW
AK;:SYX&79ZR8:[\79]^W_8#7<L
`*a^bdc#egfih_bdj%k3lhdcQm�nokopqc�rtsDfiu@vwm:m:m#xzy�{}|G~��"sd�^b
agn
�"b
pqc�n5egfic9���_�qxz�����D�5���#�Y�	sd�^b
agn5x2�	agcgrtsDn
�

�N� agf�agc���vqc:s �_� ���gagc�n5b5sDc:�R�q�Ju\���@u�nokopqc�rtsDf�u@vD�@c���f\bd��s_sd�^b
agn����da

Abstract

�I���¡ £¢N¤g¥�¦i§g¨�©ª¥«¥­¬���¦£®N Q¯q§^°^¥±¨²¥P¥��´³��%¤g¥�¦£®µ§:¶g¥���®µ�¸·P�^�q¹
 P®@¦£³q·�®G¥��q°:¢�¦i�^�KºJ¥��q®­ � £³:»g»q�^¦£®@¢��<¼½¤^¾^�D§�º�¢N·J ���¿P®­À�§�¦i¥-»%¦i�^¹
·²¥� P �¥£ �ÁÃÂ%¯¡¥�¦i�:§g¤Ä®��½ P³q·P·P¥� ² 2�%¥�¢�®Å¯¡¥�¦"®�§R¶9¥� "³o 2¢��q®��Ä®�¯q¥
¦£³��q®@¢�ºJ¥B £®�§g·P¶Æ�\¿¸®Å¯¡¥Ç»D¦i�:·P¥£ P È¥��<¼g¢��D¥ÆÉµ¦£³�©ª¥�¹�¨P§^ �¥P¤Æ§P»D¹
»D¦i�:§g·P¯¡¥� µÊ:Ë��%�^¦�º�§^¾«À�¥½®µ��©ª¥�¦i§^®�¥w®Å¯¡¥w £®­¦²§^¢�¼#¯o®@¹ÍÌ�§g·P¶g¥�®2�\¿
§Î £®µ§�®­¢N·"Ï*¥�®@¦£¢z�D¥�®µÁÑÐ�¥�»%¦i�²»q�# �¥Î§^�´¥��q°:¢�¦i�^�KºJ¥��q®�·²¥��q¹
®µ¥�¦i¥P¤�§^¦i��³��D¤�¤^¾^�%§^º�¢N·J®µ§^ i¶	�D¥�®N PËGÀ�¯o¢N·P¯"»D¦i��°R¢N¤9¥Ò»%¦i��Ì�¥P·�®
ºJ§��D§�¼<¥�¦P GÀ
¢�®Å¯	§^©�©D¤9¥�®�§^¢�©Ó �¦i¥PÔ�³�¢�¦²¥²¤�®µ�G»D©ª§��¡Ë
§^�D§�©Ó¾# �¥£ËI§^�%¤
ºJ���q¢�®��^¦Ò ��\¿P®@À�§^¦i¥3»D¦i�\Ì�¥P·�®­ PËI®µ§:¶^¢��o¼�¢��q®��2§9·²·P��³��q®Õ·P¯¡§��<¼<¥£ 
®µ�"®�¯q¥�»D¦i�:¤^³q·�®Ö £®­¦£³q·�®­³�¦²¥£ËK¿�¥P¥P¤g¨P§9·²¶^ PËÖ £¢�º�³�©Ó®�§^�D¥P��³o �¥��o¼�¢�¹
�D¥P¥�¦£¢��o¼^Ë-§��D¤Q¦i¥�»D©×§^�q�K¢��<¼Î�\¿�¦i¥� ��^³�¦i·P¥2§^ ² £¢�¼g�qº�¥��K®N �Á�Ø�¥�¹
°#¥�©ª�²»q¥�¦P Ò¨P¥��%¥NÙ�®9¿P¦i��º}®�¯q¥*º�§^�%§�¼<¥�º�¥��K®I�\¿-¤�¾^�D§�º�¢N·ÒÀ���¦i¶
·²���q®�¥iÚ9®­ PËÛ¢��D·�©Ó³q¤^¢��o¼B·P���q®@¦i�^©���°#¥�¦�¢��D·P�^º�¢��<¼t°^¥�¦P £¢N�^�q ½�\¿
¢��^»D³�®2¤9�R·�³�ºJ¥��q®­ Î§��D¤¸¢��q®�¥�¦£ºJ¥P¤^¢N§�®µ¥±¦i¥�©×¥²§^ �¥£ Î��¿Î��³�®Ó»%³�®
¤g�:·�³�º�¥��K®N �Á�Â%¯¡¥-¥��K°R¢�¦²�^�qº�¥��q®%¢Ü G¨P§# �¥P¤��^�2§E¿���¦£ºJ§�©9 @»q¥P·�¹
¢ ÙÕ·P§^®@¢N�^�±§# �§�¼�¦²§²»¡¯½¦i¥�À
¦£¢�®@¢��<¼" £¾# P®�¥�ºÛËÖÀ�¯o¢N·P¯Ä§�©�©ª�^ÀE Ö¿��^¦
¤g¥� �·�¦£¢N¨�¢��<¼�¥²¤�¢�®­¢��o¼^ËE§^�D§�©Ó¾# £¢Ü PËE§^�%¤�¥��D§g·�®@ºJ¥��q®���¿G®µ§^ i¶z�D¥�®­ 
¢���§±³��K¢ ¿��^¦£ºÝ¿��^¦£º�§^©5¿P¦i§^º�¥�À���¦i¶gÁßÞ3¾½¼<¥��%¥�¦²§^®@¢��<¼È·P�R¤9¥
¿P¦i�^ºà®Å¯¡¥� @»¡¥P·�¢ ÙÕ·P§^®@¢N�^�qËÛÀ�¥½§�°#��¢N¤±®Å¯¡¥w·�³�ºJ¨P¥�¦P ��^º�¥½§^�%¤
¥�¦£¦i��¦£¹×»D¦i���D¥z®�§# i¶"�\¿Ò®­¦²§^�¡ £©ª§�®­¢��o¼2·P�^º�»D©ª¥²Ú�¼�¦i§P»¡¯Q®@¦i§��¡ Å¿��^¦£¹
ºJ§�®­¢N���¡ ½º�§^�K³q§^©�©Ó¾¸¢��q®��È§¸©ª�^À
¹�©ª¥�°^¥�©Õ»D¦²�i¼g¦i§^º�º�¢��<¼È©ª§��q¹
¼�³q§R¼9¥:Á

á
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ì�íiî�ï�ðRñ²ñÃò�ó�ôqógõgð�òJðRô9öß÷×ñ&ó�ïPøqógùªù×ð�ôqõg÷×ô¡õ/ú�÷Üñiï�÷ªû¡ù×÷×ô¡ð
ü ÷�ö²ø¡÷ªôÄöiøqð2ñ�îgý�ö ü ógíið�ð�ô¡õ9÷ªô¡ðRð�í²÷ªôqõQï�îgòJòÛþ¡ôq÷�ö\ÿ�� �������µö�ýÅî
	ï�þqñiðRñÖîgô	öiøqð�ñ�þ¡ûqûKî9í�ö3î�ý�öiø¡ð�ñiî�ý�ö ü ó�í²ðÒú¡ð��gðRùªî9û¡òJð�ô<ö3û¡í²î
	ï�ðRñ²ñ�÷×ô«îgíPú�ðRízöiîÄñiø¡î9í�ö²ð�ô±ú�ð��9ð�ù×îgû¡òJðRô9öÛöi÷×ò�ð	ó�ôqúÎö²îw÷ªô�	
ï�í²ðRógñiðÖû¡íiî�ú�þKï£ö��<þqó�ù×÷�ö\ÿ����Èù×î�ö
îgý ü îgí���øqógñ��Dð�ðRôJ÷ªô��gð:ñ\ö²ðRúöiî��Kôqú2ñiþ¡÷�öPó
�¡ù×ðÒò�î�ú�ðRù×ñ�öiî�íiðRû¡í²ðRñið�ô<öÕó�ôKú�ð�ôqó9ï£öÕöiø¡ðÒû¡í²î
	
ï�ðRñ²ñ����-ð��9ð�ù×îgû¡òJðRô9ö�ð�ô��o÷ªí²îgô¡òJðRô9öPñ�øqó��9ð��KðRð�ô«ð� <ö²ð�ôqú¡ðRú
�<ÿ	û¡í²îoï�ðRñ²ñ*ú�ð:ñiï�íi÷×û�öi÷×îgôKñ�!qñiþ¡û¡ûDîgíiöi÷×ô¡õ2ñiî�ý�ö ü ó�í²ð�ð�ô¡õ9÷ªôqð�ð�íPñ÷ªôÎöiøqð�÷×í�ð��gðRíiÿ�ú¡ó#ÿ ü îgí��"�$#Äð��Dð�ù×÷ªð��gð�öiøKó^ö�ò�ó�ôoÿwîgýÕö²ø¡ðû¡íiî9ûKî<ñ�ð:ú"ógû¡û¡í²î9ógïPøqðRñGï�î9þ¡ù×úQô¡îgö%�qôqú	öiøqð�÷×í ü ó#ÿ�÷×ô<öiî2ógû&	û¡ùª÷Üï�ó�öi÷×îgô'�DðRïRó�þqñiðQî�ý-ñið��9ð�íPó�ùÕñiø¡î9í�öPï�îgòJ÷×ô¡õ9ñ�(*)Gø¡ð�òJî�ú�	
ð�ùÜñ ü ð�í²ð*þ¡ôqó
�¡ùªð�öiî�ú�ðRógù ü ÷ªöiø"ú¡ÿ<ôKó�òJ÷×ï-ñ�÷ªöiþKó^öi÷×îgôKñ ü ÷ªöiø¡÷×ôöiø¡ð½ú¡ð��gðRùªî9û¡òJð�ô<ö�û¡í²îoï�ðRñ²ñ�!GðRôqú¸þqñ�ðRí"ñiþ¡û¡ûDîgíiö ü ó9ñ�ï�î9ô&	

ï�ðRô9ö²í²ó�öið:úÇîgôÇöiøqð	ñiî�ý�ö ü ó�í²ð�ð�ô¡õ9÷ªô¡ðRð�í�ó�ôqúÇô¡ðRõgù×ðRï�öiðRúÎö²ø¡ðû¡í²î
+\ðRï�öÛò�ó�ôqógõgðRí�!
ó�ôKú«ñ�î9òJð"ó�û¡ûqíiî<ógïPø¡ð:ñzýNó�÷×ùªð:ú±ö²î½û¡í²î
	
�o÷×ú�ð�ówí²ð�ûqíið:ñ�ðRô9öPó^ö²÷ªî9ô±òJógôqó�õ9ð�íPñ�ógôqú«ú�ð��gðRùªî9ûKðRí²ñ�ï�î9þ¡ù×ú
ðRó9ñ�÷×ùªÿ"þ¡ôqú�ðRí²ñ�ö²ógôqú,�
��ð��gð�ù×îgûqò�ðRô<ö�û¡í²î�ï�ðRñ²ñiðRñ�ógíið
ø¡÷×õgøqùªÿ ¤^¾^�%§^º�¢N· �.-3ð:ógñiîgôqñ

ýÅîgí�ïPøKó�ô¡õ9ð�÷ªôqï�ùªþKú�ð�÷×ô¡÷�ö²÷×ógùªù×ÿQ÷ªôqï�îgòJû¡ù×ð�ö²ð�îgí�ïPøqógô¡õg÷×ô¡õ�í²ð/	
�<þ¡÷ªí²ð�òJðRô9öPñ�!d÷ªô<öií²î�ú�þqï�öi÷×îgôÎî�ýGô¡ð ü öiîoîgùÜñ�!�ïPøqó�ô¡õ9ðRñz÷×ô½ö²ø¡ðú�ð��9ð�ù×îgûDð�í�öiðRógò�!Dôqð ü û¡í²÷ªî9íi÷ªöi÷×ðRñ-ó�ôqúÄú�ðRó9ú�ù×÷ªô¡ð:ñ�!Dí²ð�þqñiðÛîgýûqó�íiöi÷Üó�ù�íið:ñ�þ¡ùªö²ñ�ýÅíiî9ò îgöiø¡ðRí2û¡í²î
+\ðRï�ö²ñ�!3ó�ôqúÈùÜógñ�ö*�¡þ�öQô¡î�ö
ùªð:ógñ�öÕï�î9íií²ðRï�öi÷×îgôJî�ý�òJ÷Üñ\öPó
�9ðRñ
÷×ô2û¡ùÜó�ôqñÕó�ôqú�öiðRïPøqô¡÷×ïRó�ùDú�î�ï0	
þ¡òJð�ô<ö²ñ��1)GøqðÕú�ð��gð�ù×îgûqò�ðRô<ödû¡í²îoï�ðRñ²ñ�÷Üñ�ö²ø¡ð�í²ð�ýÅî9íið�ô¡î�ö�ï�îgò2	
û¡ù×ð�öiðRùªÿ¸û¡ùÜó�ô¡ôKó
�¡ù×ðw÷×ôYógú&�^ó�ôKï�ð
�3)Gø¡î9þ¡õgø ð��gð�í²ÿ«û¡í²î
+\ð:ï£ö
÷×ñJú�÷54%ð�í²ð�ô<ö�!�óÎï�î9òJûqó�ôoÿ ü ógô<ö²ñ�öiîÇï�î9ô9ö²÷ªôoþqógùªù×ÿÇ÷ªòJû¡í²î��gðöiø¡ðR÷ªí�û¡í²îoï�ðRñ²ñ�ð:ñ��76*îgö�îgô¡ù×ÿÎú¡îoï�þ¡òJð�ô<ö²ñ�ñ�øKó�ù×ù��Kð"íiðRþqñ�ð:ú,!
�¡þ�ö�ó�ùÜñ�î	ñ�þqïRï�ð:ñiñ�ýÅþ¡ù5ûqó^öiöið�í²ôqñ*ýÅîgí-öiø¡ðR÷ªízï�í²ðRó�öi÷×îgôwñiøqó�ù×ù1�Dð
÷×ú¡ð�ô<öi÷5�qðRú�ógôqúQþqñ�ð:ú	ýÅîgí3ö²ø¡ð�ô¡ð/ oö�ñi÷ªòJ÷×ù×ógíGö²ó9ñ8�"�9)�îJòJó
�gð
öiø¡÷ÜñzûDî9ñ²ñ�÷:�¡ù×ð
!�ô¡îgö�îgô¡ù×ÿ�öiø¡ð2ú¡îoï�þ¡òJð�ô<ö;�gðRí²ñi÷ªî9ôqñ-øqó��gð�öiî
�Kð�ógí²ïPøq÷5�9ðRú,!��¡þ�ö�ógù×ñiî�öiø¡ðzöPógñ<��ñÖógôqú	öiø¡ðR÷ªí3í²ð�ùÜó^ö²÷ªî9ôqñ��
#ÄðwøKó��gð��¡þ¡÷×ù�ö"ógôÈð�ô��o÷ªí²îgô¡òJðRô9öJö²î«ñ�þ¡ûqûKî9í�ö2û¡í²î�ï�ð:ñiñ

ò�ó�ôqógõgð�òJðRô9öÛógôqú±øqó��9ð�û¡þ�ö�öiø¡ð	ð�òJû¡øqó9ñ�÷Üñ�î9ô±øqó�ôKú�ùª÷×ô¡õ
ï�î9ô9ö²÷ªôoþ¡î9þqñ2ïPøqógô¡õgð��=)Gøq÷×ñ"ð�ô��o÷ªí²îgô¡òJðRô9ö"ï�îgô<ö²óg÷ªôKñJöiîoîgùÜñ
ýÅîgíGö²ø¡íiðRðzþqñ�ðRí3íiî9ùªð:ñ�(

> )�î ¤9¥�°^¥�©ª�²»q¥�¦P  !Dó�ô	ógõgðRôqú¡ó�îgý�ógñ²ñi÷ªõ9ô¡ðRúJöPógñ<��ñÕógôqú"ó
ü îgí��tï�î9ô<öið/ oö�ýÅî9í�öiø¡ðÄï�þ¡í²íiðRô<ö�öPógñ<�t÷Üñ�û¡í²ðRñið�ô<öið:ú,�
)Gø¡÷ÜñYï�îgô<öið� <öYïPøqógô¡õgð:ñÈô¡î�ö î9ô¡ùªÿ?�<ÿÑógï�öi÷×îgôqñÈîgý
ö²ø¡ðtú�ð��gð�ù×îgûDð�í@!A�¡þ�ö½ó�ùÜñiîB�oÿ´ð/ oöiðRíiôqógù�÷ªô�Cqþ¡ð�ôKï�ðRñ�(
ô¡ð ü �gðRí²ñi÷ªî9ôqñEî�ý_÷×ô¡û¡þ�öGú�î�ï�þ¡òJðRô9öPñÕógíií²÷:�gð
!�ýÅîgí²ò�ðRíiù×ÿ
í²ð�ù×ðRó9ñ�ð:ú0ú�î�ï�þqò�ðRô<ö'�gð�íPñi÷ªî9ôqñÄógíið¸í²ð�öiíPógï�öið:ú,!Jð�ö²ï
�
# ø¡ðRô�ó-ï�î9ò�ûqùªð�öiðRú�ö²ó9ñ8�zøqó9ñdö²îD�DðGíið:ógï£ö²÷5�^ó�öiðRúE!Rö²ø¡ð
î9ù×ú ü îgí��½ï�î9ô<öið/ oöÛ÷Üñ�í²ðRï�îgôqñ�öií²þqï£ö²ðRúÇó�ôKúÄð� oöið�ôKú�ðRú
�oÿ"ðRíií²îgíÖí²ð�ûDîgíiö²ñGîgí*ïPøKó�ô¡õ9ð-í²ð��<þ¡ð:ñ\öPñ��

> ÏÖ¦²��Ì�¥P·�®Eº�§^�%§�¼<¥�¦P  ñ�ðRð3ó-í²ð�ûqíið:ñ�ðRô9öPó^ö²÷ªî9ôÛî�ý%ó�ù×ùoö²ó9ñ8��ñógôqúÑöiø¡ðR÷ªí´íiðRù×ó�öi÷×îgôqñ�� )Gø¡ð�ÿ ÷ªô¡÷ªöi÷Üó�ù×ù×ÿ û¡ùÜó�ôÝö²ø¡ð
û¡í²î
+\ð:ï£ö�ö²ø¡ð�ÿÇó�í²ðJíið:ñ�ûDîgôqñi÷:�¡ùªðJýÅî9íÛó�ôKúÄòJî�ú�÷ªýÅÿ½ö²ø¡ð
û¡ùÜó�ô±ú�þqíi÷×ô¡õQð�ôqó9ï£öiòJðRô9ö@!�ó9ñiñi÷ªõ9ôwöPógñ<�oñÒö²î�ú�ð��9ð�ù×îgû&	
ðRí²ñ�ó�ôKúYó�í²í²ógô¡õgð½íið:ñ�î9þ¡í²ï�ðwþqñ²ó�õ9ð
�F)Gø¡ðÎòJógôqó�õ9ð�í
ü ó^öPïPø¡ðRñÕöiøqðzïPøKó�ô¡õ9ðRñ�öiî�öiø¡ðzû¡í²î
+\ð:ï£ö3ñ\öPó^öiþKñ�!¡ó9ñÖú¡ð/	
�9ð�ù×îgûDð�íPñ"ï�í²ðRó�öið½ú¡îoï�þ¡òJð�ô<ö²ñQó�ôKúYï�î9ò�ûqùªð�öið�öPógñ<�oñ��
6�ð ü öPógñ<��ñÖógíið-÷ªô<ö²íiî�ú�þqï�ðRú	ú�ð�ûDð�ôqú¡÷ªô¡õJî9ô"÷×ô9ö²ð�í²òJð/	



ú�÷Üó^ö²ðwíið:ñ�þqù�öPñ�!3ðR÷�ö²ø¡ð�í"ógþ�öiî9ò�ó^öi÷Üï�ógùªù×ÿBó9ï�ï�îgíPú�÷ªôqõÇöiî
û¡í²ðRú�ð��qô¡ð:ú«í²þ¡ùªð:ñÛî9íJòJógôoþqó�ù×ùªÿ�� # ø¡ð�ô¸ó½û¡í²î
�qùªðRò
ñi÷�ö²þqó^ö²÷ªî9ôQógíi÷Üñ�ð:ñ�!9öiøqð�òJógôqó�õ9ð�íÖò�ó#ÿ�øqó��gð-öiîJï�í²ðRó�öið
ô¡ð ü ö²ó9ñ8��ñÛöiîÇ÷Üú�ð�ô<öi÷ªýÅÿ±ö²ø¡ð�ð�í²íiî9í�!5öiøqð�ô¸íið:ógï£ö²÷5�^ó�öið
ï�î9òJû¡ùªð�öið:ú2öPógñ<�oñÖî9íGï�íið:ó^ö²ð-ô¡ð ü î9ô¡ðRñÖö²î�ï�îgí²íið:ï£öG÷�ö@�

> ÏÖ¦i�:·P¥£ P QºJ�:¤g¥�©ª¥�¦P  ú�ð��qô¡ðQöiø¡ð�ógû¡û¡ù×÷×ïRó^öi÷×îgô¸ú�îgò�óg÷ªôñiûKð:ï�÷5�Kï*ûqógí�öPñ�îgý_öiø¡ð-òJîoú¡ð�ù%ó�ôqú�ðRô��<÷×í²îgô¡òJð�ô<ö�î9ô"ó
ø¡÷×õgø�ù×îgõg÷Üï�ógù_ùªð��gðRù�ó�ôqú	öiøoþqñ�ï�í²ðRó^ö²ðÒöiø¡ð;�Dîgþ¡ôKú¡ó�í²÷ªð:ñ
ýÅîgí�öiøqð"ò�ó�ôqógõgðRí²ñ � ó�ôKú«ú�ð��9ð�ù×îgûDð�íPñ � ü î9í<�"� # ÷ªöiø�	îgþ¡öQú�ðRù5�o÷×ô¡õ«÷×ô9ö²î«ö²ø¡ðÄú�ð�ö²óg÷ªùÜñ2îgý�öiø¡ðÄû¡íiî�ï�ðRñ²ñJýÅîgí<	
ò�ó�ù×÷×ñiò�!qö²ø¡ð�ÿ�ïRó�ô½ñið�ù×ðRï�ö-òJî�ú�ð�ù5ï�îgòJûDîgô¡ðRô<ö²ñ�ýÅíiî9ò
ó3ù×÷5�qí²ógíiÿ�� )Gø¡ð�ÿzð� <ö²ð�ôqúÒö²ø¡ð�ûqíiî�ï�ð:ñiñdòJîoú¡ð�ù9ñ²ïPø¡ðRòJó !
ú�ð��qô¡ðÒö²ó9ñ8�2ûKó^ö�ö²ð�í²ôqñGó�ôqú	û¡í²ðRï�îgôqú�÷ªöi÷×îgôKñ�ýÅî9í*ñ\öPó^ö²þqñ
ïPøqógô¡õgð:ñ�!¡ógôqú�ú�ð�ö²ð�í²òJ÷ªô¡ðzö²ø¡ð�õ9ð�ô¡ðRí²ógù ü ó#ÿ"ïPøKó�ô¡õ9ðRñó�ôKú2ð�í²í²îgíPñIó�í²ð�øqógôqú�ù×ðRú,�.)Gø¡ðÒù×÷5�¡íPó�í²ÿJï�îgô<öPó�÷×ôqñ�ðRùªð�	
òJð�ô<ö²ñ*öiî"ó9ïPø¡÷×ð��gðzö²ø¡ð�þqñiþqógùªù×ÿ	í²ð��<þ¡÷×í²ðRú7�KðRøqó��o÷ªî9í²ñ�!
ô¡ð ü ðRùªðRò�ðRô<ö²ñ3ï�ógô �Dð�ógúqú�ðRúQþ¡ûDîgô�ô¡ðRðRú,�
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Figure 1. Control flow view

ü ø¡îgù×ð2û¡í²î
+\ð:ï£ö@!Eógôqú±ó�ù×ùGïPøqó�ô¡õ9ð2ï�î9ò�ò�ógôqú¡ñ�òJî�ú�÷ªýÅÿÎöiø¡÷Üñú¡ó^öPó
�qó9ñ�ð�!5ñiî�ö²øqó^öJï�îgôKñ�÷Üñ\ö²ð�ôqï�ÿÄîgý3öiø¡ð �o÷ªð ü ñ�÷ÜñÛõ9þqó�íPó�ô&	öiðRðRú,�
#Äð�ð� �û¡ù×óg÷ªôQö²ø¡ðzöiîoîgùÜñ �oÿ"òJðRógôqñ3îgýEóJñi÷ªòJû¡ù×ð�ñ�îgý�ö ü ógíiðñ�þ �qñ�ÿ�ñ�öiðRò ú�ð��gð�ù×îgûqò�ðRô<ö*ð/ ¡ó�òJû¡ù×ð
� )Gø¡ð�ñ�þ �qñ�ÿ�ñ�öiðRò ï�î9ô&	

ñ�÷Üñ�ö²ñ-î�ý�òJî�ú�þ¡ù×ðRñ��"!5�:�:�5! �"! ü øqð�í²ð��wó�ôqú���÷ªòJûDîgíiö�ýÅí²îgò��"!
ó�ôqú��"÷×òJûKî9í�öPñGýÅí²îgò��	ógôqú�� � 6 þ��qñiÿ�ñ\ö²ð�òÑú�ðRñi÷ªõ9ôQñiø¡î9þ¡ù×ú
�KðÛýÅîgù×ùªî ü ðRú��oÿ�ï�î9ôqï�þqíií²ð�ô<ö�÷×òJû¡ùªðRòJð�ô<ö²ó�öi÷×îgôwîgý�ó�ù×ù�òJî�ú�	þ¡ù×ðRñ�� 6 þ �qñ�ð@�<þ¡ð�ô<öiù×ÿ
!�òJîoú¡þ¡ùªð:ñÄñiø¡î9þ¡ù×ú �KðBöið:ñ\ö²ðRúÆ÷×ô0ó
�Kîgö�ö²îgò2	@þqû	ýNó9ñ�øq÷ªî9ôE�.�5÷×ôqó�ù×ùªÿ�!qó�ô�÷×ô<öið�õ9í²ó�öi÷×îgô	öið:ñ\ö-ñiø¡î9þ¡ù×ú
íið��gð:ó�ù_ñ�ÿ�ñ�öiðRò � ñGûDð�íiýÅîgí²òJógôqï�ð�ógôqú"í²î
�qþqñ\ö²ô¡ðRñ²ñ��
��÷×õgþqíið �-ñiø¡î ü ñ�öiø¡ð ·P�^�q®@¦i��©��3��ÀB°:¢N¥�À î�ý�ö²ø¡ðzú�ð��9ð�ù×îgû&	òJð�ô<ö3û¡íiî
+\ðRï�ö��F��ógïPø"ö²ó9ñ8��÷ÜñÖíiðRû¡íið:ñ�ðRô<öiðRú �oÿ2óÛô¡î�ú�ð�!¡ó�ôqú

öiø¡ðGöPógñ<��ñ5ógíið3ï�îgô¡ô¡ð:ï£ö²ðRú��<ÿ��^ó�í²÷ªî9þqñ5íiðRù×ó�öi÷×îgôqñ��*�ÕógïPø�öPógñ<�
ï�ógô �Dð2ó^ö²îgòJ÷Üï
!dî9í�í²ð/�qô¡ð:ú �oÿÎóQö²ógñ<�Äñiþ��¡ôqð�ö�� �5÷ªõ9þ¡íið��
ú�÷Üñ�û¡ùÜó#ÿ�ñÖöiø¡ð�ï�îgô<ö²íiî9ù"Cqî ü í²ð�ùÜó^ö²÷ªî9ôqñ �!�#"%$&"('#)�"%'�*�+/! ü ø¡÷×ïPøýÅîgí²ò ó$� � @ ó�ôKúQú¡ð�öiðRíiòJ÷×ô¡ðzö²ó9ñ8�	ð/ �ðRï�þ�öi÷×îgôQîgíPú�ðRí��9�-ú�	
ú�÷ªöi÷×îgôqógùªù×ÿ
!oó�ù×îgô¡õÛöiø¡ðÒï�î9ô9ö²íiî9ù�Cqî ü ñÖú¡ó�ö²ó Cqî ü ñÖú�ð��qô¡ð*ö²ø¡ðð/ ¡ïPøqógô¡õgðÒî�ý
ú�î�ï�þ¡òJðRô9ö%�9ð�íPñ�÷×îgôqñ �Dð�ö ü ð�ðRô	öPógñ<��ñ��
��ógïPø"ö²ó9ñ8��ûDî9ñ²ñ�ð:ñiñiðRñÖóJñ�ð�öÖîgý §�®­®@¦£¢N¨�³�®�¥�  !�ógò�î9ô¡õ�öiø¡ðRò

öiø¡ð-,.*#/.*�"Qó�ö�öií²÷:�¡þ�öið�� :-ñ�þKó�ù×ùªÿ�!_öiø¡ð�ñ�ö²ó�öið�ó^öiöií²÷5�¡þ¡öiðJõgð�ö²ñ
òJîoú¡÷ �qð:ú �DðRï�ógþqñið�î�ý
ö²ðRïPø¡ô¡÷Üï�ógù�ú�ð��gðRùªî9ûKðRí � ñ�ó9ï£öi÷×îgôKñ����qîgí
ð/ ¡ó�òJû¡ù×ð
!�÷ªö-ïPøqógô¡õgð:ñÕöiîJöiøqð;�#ógùªþqð �102*43�5#"��Å÷×ôqú�÷Üï�ó^ö²ðRú7�oÿ
ó*�¡ùÜógï �Q÷Üï�îgô6+ ü ø¡ðRôÄó2ú�ð��gðRùªî9ûKðRíD�Dð�õg÷×ôqñ-öiî ü î9í<�	îgô�ö²ø¡ðö²ó9ñ8�"� DÕîgôqú�÷ªöi÷×îgô ó�ö�öií²÷:�¡þ�öið:ñJ÷ªôKú�÷×ïRó^ö²ð ü øqð�öiøqð�í"óÇï�î9íií²ð/	ñ�ûDîgôKú�÷ªôqõÄñ�ö²ó^ö²ð2ö²í²ógôqñ�÷ªöi÷×îgôt÷×ñ�ï�þ¡í²í²ð�ô<öiù×ÿÄûDî9ñ²ñi÷5�¡ù×ð
� ���^ógù 	
þqó^ö²÷ªî9ôÈíiþ¡ù×ðRñ�ýÅî9í�öiøqðRñiðwó^ö�ö²íi÷:�¡þ�ö²ðRñ2ógíið�ñiûKð:ï�÷5�qðRúB�oÿ«ö²ø¡ð
û¡í²îoï�ðRñ²ñÖò�î�ú�ðRùªðRí��



Feedback

Figure 2. Modified task net
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Figure 3. Agenda for developer
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Figure 4. Work context
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Figure 6. Realization overview
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