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(b) Macro Task Graph (MTG)(a) Macro Flow Graph (MFG)
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ÊBNO�ß�>Çab>YBNO*@�itÜ�@\iVX�iVORabX�aCW�iÑÙtBPO�ß�>AaC>�BPO�XêBNO/Ý?W�>YÙ}W

HãKEÙr@CBfë³agKEX�LÛHãKtá d�itÚh>YO¯>AaCX�i}ñ7iVÙtF�ab>YBNOýi]KM@ â >AiVX	a]æ

!�KM@ â >YiVX	a�!¶ñ7iVÙtF�agKMd â i[
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O�BÁß7iVX @�itÜ�@\iVX�iVORabXêÙtBPO�ß�>Çab>YBNO�K â d�@CKPO�Ù}W7iVXtæq��B â >YßòiVß7ÚNiVX @\itÜ�@�iVX�iVORaÛß�KfagK

ß7itÜ iVO�ß7iVO�Ùt>YiVXtæf*,BMa\aCiVß iVß7ÚPiVXã@\itÜ�@�i]X�iVORaãi}ñ�aCiVO�ß7iVßòÙtBPORaC@\B â ß7iVÜ iVO�ß7iVOÁë
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BNH�>Aa�aCiVßèKEX\XCF�H�>�O7Úãß�BfÝ�OhÝ�KM@CßÆSeKEO¯iVß7ÚNi9W�Ktä7>�O7ÚãKE@�@CB]Ý @�itÜ�@\iVX�iVORabXÈBE@C>AÚEë

>�O�K â ÙtBPOhaC@\B âF, BfÝ�iVß7ÚNiVXtS�BE@Èd�@CKPO�Ù}Wýß�>Y@�iVÙ}ab>YBNO¯>YO¯HãKEÙr@CB , BfÝ ÚP@bKMÜ�WÆæ
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Z[OíabW7ièÙtBNKE@\X\i¯ÚP@bKE>�OíabKPX�LîÜeKM@bK â�â i â Ü�@CBRÙriVX\XC>YO7Ú�S�X	agKfab>YÙ¯XCÙ}W7iVß�F â >�O7Ú KPO�ß
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X\Ù}W7iVH�i`>YX X�i â iVÙ}aCiVß*ÙtBNO�X\>Yß7it@C>YO7Ú
aCW7iÞXCW�KMÜ�i`BPD

HãKEÙr@CB agKEX�LÑÚN@CKEÜ�W
KEO�ßÑagKM@\ÚNira9HãKEÙ}W�>�O7i�ÜeKM@bKEH�iraCit@\X;X\F�ÙrW KEX!abW7iãX	á7OÁë

ÙgW7@CBPO�>YU]Kfab>YBNOýB]ähit@CW7i]KEßÆS�ß�KfagKÄaC@bKEO�X�D{it@�B]äNit@\W7ifKEßèKPO�ß¯X\B�BNOÆæ

Z³DÊKÛHIKPÙr@\BêabKPX�L`ÚP@bKMÜ�WàW�KPX!BNO â áÑß�KMabKÛß7itÜ iVO�ß7iVO�Ùt>AiVXÉKEO�ßÑ>�X%ß7ira\iV@+ë

HI>YO�>�X	aC>�ÙPSÆabW7iêX	agKfab>YÙêX\Ù}W�iVß�F â >�O7Úè>�X9X�i â iVÙ}a\iVßÆæ¶Z[O abW7iêX	abKMaC>�ÙêX\Ù}W7iVß�F â >YO7Ú�S
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KPX\X\>AÚhO�H�iVOha9BPDÊHãKEÙt@\BMë³abKPX�L�X;aCB¯Ü�@\BÁÙriVX\X\BP@\XÄBE@ÉÜ�@\BÁÙriVX\X\BP@ÉÚN@\BNF7Ü�XÉ>�XÉß7i}ë

aCit@\HI>YO7iVßîdÁáîKÑX\Ù}W7iVß�F â it@�KMaIÙtBNHÃÜ�> â i ab>YH�iNæ¶ðÈW7i¯X	agKfab>YÙÛX\ÙrW7iVß�F â >�O7ÚÑ>�X

F�X�itDGF â X\>YO�Ùri9>Aa,K âYâ B]Ý?XÈF�X�abBIHI>�O�>YHI>AUti9ß�KMabKÃa\@bKEO�X\D�it@,KEO�ßèX	á�O�Ù}W7@\BNO�>AU]Kfë

ab>YBNO¯BVähit@\W�i]KEß Ý?>ÇabW�BPF�a�@\F�OÁë³ab>YH�iÉBfäNit@CW7i]KPßÆæ

Z³DmKíHIKPÙr@\B abKPX�L ÚP@bKMÜ�WØW�KPXýÙtBNOha\@CB â ß7itÜ iVO�ß7iVO�Ùt>YiVXtS5abW7i ß�á7O�KEHI>YÙ

X\ÙgW7iVß�F â >YO7ÚI>YX�X�i â iVÙ}aCiVß abB�ÙtBPÜ i!Ý�>AaCWý@CF�ORaC>�HÃi%F�O�Ùrit@	agKE>�ORaC>YiVX â >ALNi;ÙtBPO�ß�>Çë

ab>YBNO�K â d�@CKPO�Ù}W7iVXtæ���Ù}W7iVß�F â >�O7Úm@CBPF�ab>YO�i!D{BP@Åß�á7O�KPH�>�Ù%X\Ù}W7iVß�F â >YO7Ú�KM@\i%ÚPiVOÁë
it@bKfaCiVß KEO�ß
iVHmdeiVß�ß7iVß >�OhaCBÞK¯ÜeKE@CK âYâ i â >YUtiVß
Ü�@CBEÚN@CKPH�Ý?>ÇabW HIKPÙr@\BMë³agKEX�L

ÙtBÁß7i�dRáèabW7iIÙtBNHÃÜ�> â it@%aCBÛi â >�H�>�O�KMa\iÃabW7iIBVähit@CW7i]KEßÑDGBE@;@\F�OhaC>�HÃimabW7@�i]KPß

X\ÙgW7iVß�F â >YO7Ú�dÁá¯c��ÛBE@È@\F�OÁë[aC>�HÃi â >Ad�@bKM@C>AiVXtæ

z �Å�7���7��� 
 �5�����Á� ��������� �����7� ��� �,��"%$!&����!' ( �+�7�



��� �,��-/.,����01�	23�4���	�5�

Z[OòabW�>YXèX�iVÙ}aC>�BPOÆSÊaCW7i X�abKMaC>�ÙàX\Ù}W7iVß�F â >YO7Ú*K â ÚNBP@\>AaCW�H ÙtBNO�X\>Yß7it@C>YO7Ú*ÙVKEÙgW�i

BPÜ7aC>�H�>YU]Kfab>YBNO DGBE@�ÙtBNKE@\X�iÛÚN@bKE>�O abKPX�L ÜeKM@bK â�â i â Ü�@\BÁÙriVX\X\>�O7Úà>�XÃß7iVX\Ùr@C>Ad iVß3æ

Z[OìabW�>YXãÜeKMÜ�it@VS�HãKEÙr@CBfë³agKEX\LÁX KM@\iÑKEX\XC>AÚhO7iVßìaCB
Ü�@\BÁÙriVX\X\BP@\XtS�BE@ãabW7@�i]KPß�XtS

d iVÙVKPF�X�i%aCW7i���_��/HãKEÙrW�>YO7i;F�X�iVßÛDGBP@ÅabW�>YX�Ü iV@�DGBE@CHIKPO�Ùri;iräNK â F�Kfab>�BPOýW�KPX

BNO â áÛDGBPF7@ÈÜ�@\BÁÙriVX\X\BP@\Xtæ
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Z[O�abW7i�ÙVKEX\iÈÝ�W7it@\iÈaCW7i,KPH�BNF�ORa5BEDËß�KfagK;ß�iröeO7iVßãBE@�@�itD{it@\@�iVßã>�OêK;HãKEÙr@CBfë
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KMa\i â áîKED�a\it@o{�}F�[S�K â KM@\ÚPiÛÜeKE@	aãBED?X\W�KE@�iVßíß�KMagKèÝÈBPF â ß d ièK â @�i]KPß�á @�i}ë
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DGBE@\iNSË>�OÑaCW�>�X;ÙVKPX�i�HIKPÙr@CBfë³agKEX�L�XÉKPO�ß ß�KfagKÛX\W�BPF â ßàd iIß7iVÙtBNHÃÜ�BNX�iVß >YORabB

X\HãK â�â it@�HIKPÙr@\BMë³agKEX�L�XÅÝ?>ÇabW¯ß�KfagKÄö�a\ab>YO7Ú�aCBIÙVKEÙ}W7iNæ
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