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Figure 1. Overall System Architecture
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3.3 Self-Adaptation API
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:Stages               

CBA

:Input buffer                

   

:Network connections                

Figure 3. An application that comprises three
stages

:Servers              

A

:Queues                

Qc   Qb   

CB

Figure 4. A Queuing model of the system
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4.1 Algorithm Overview
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Figure 2. Summary of Symbols Used
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4.2 Detailed Description
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5.2 Benefits of Distributed Processing
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Figure 5. Benefits of Centralized Processing:
4 Sub-streams

= úyÀ$��À±¾¿½<Á���ç�ÁfÀ�è�ÂcÁ�êM½i»�Á�Âcé©êy¾¿½�À£¼x½±Áf»4½±ö�Ácü�Áfê�Á��y½±¾i¼©¾¿æ¾¿é�ø!è¸¼x½±Áf»�ÿ#èÓ½�öl»�è�¾¿½�À±èÓüyú�½�ÁU»qç�À±ébø�Áf¾±¾¿è�ê�÷Ïé©å�»y¼x½±¼I¾n½±À�ÁU¼)Â=¾
¼)êy»^úy¾�Áf»^½±ö�Á1Y][]\G^G_"` a]bLc d'a�¼)ç�çyäÓè¸ø�¼)½�è�é©ê8ý/��éYú�À/»�è DQÁ�À±Á�êM½

¾n½±À�ÁU¼)Â=¾���é©À±è�÷©è�êy¼x½±èÓê�÷¶é©êvåÇé©úyÀ.»�è	DQÁ�À±Á�êM½=Â=¼©ø£ö�è�ê�ÁU¾��ÝÁf¼©ø£ö
ç�À±éb»�úyø!ÁU»�3wK � �^�w�Éè�êM½�Á�÷YÁ�À£¾�ý.,Ý¼©ø£ö^é)å�½�ö�ÁU¾¿Á�Â=¼Yø£ö�èÓêyÁf¾#ÿÖ¼©¾
ø!éYê�ê�Áfø!½�ÁU»�½�é¶¼I�£¡!��µs �¢)¨8Â=¼©ø£ö�è�ê�Á��%ÿ#ö�Á�À±Á.½±ö�Á�¼©êy¾¿ÿÐÁ�ÀÉ½�é
½�ö�Á�<YúyÁ�À±û��RµD²£´����I¯=²`¤mµÐ³£ ±¡±Ê�®y¡��yµR¨«ª­²f�£��®� m m¥¦�M§v¥¦�yµº¡D§Y¡� £¤
¢x�Q¹¶µ¦Æy¡!¥¦ �³£ �¡£Ê�®y¡!�Q�!ª��ÉÿÐÁ�À±Á^»�ÁU¾¿è�À±Áf»I¼)½c¼©êbû¶÷YèÓùYÁ�êI½�è�ÂKÁYý
õÖö�Á�¼`ùx¼©èÓä¸¼)ü�ä�Á.üy¼©êy»�ÿ#è¸»b½�övü�Á�½nÿÝÁfÁ�êÏ½±ö�Á4¾n½±À�ÁU¼)Â ¾¿éYú�À±ø�Áf¾
¼)êy»W½�öyÁW�±¡��yµR �¢)¨MÂ=¼Yø£ö�èÓêyÁ<ÿÖ¼©¾!�;�^���ièÓä�é)æ ?ÐûM½�Á@�)¾¿ÁUø!éYêy»Sý
�
Á�ø�é©êy¾�è�»�Á�À±Áf»�½nÿÐéi»�è	DQÁ�À±Á�êM½%ù©ÁfÀ±¾�è�é©êy¾fý�
ºê*½�ö�Á �yÀ£¾n½��©¼)ä�ä

»�¼x½£¼ÉÿÖ¼©¾ÝåÇéYÀ�ÿÖ¼)À£»�Áf».½�éK½�öyÁiø�Á�êM½�À£¼)äQÂ=¼©ø£öyèÓê�ÁYý���ä�äw¼)êy¼©äÓûMæ
¾¿è¸¾#ÿÖ¼©¾#»�éYê�Á?¼x½#½±ö�è¸¾�Â=¼©ø£ö�è�ê�ÁYý.
ºê4½�ö�Á?¾�Áfø�é©êy»����b�w�*ÂcéM¾n½
åÇÀ�Á�<Mú�Á�êM½�ä�ûÏé�ø�ø�ú�À�À±è�ê�÷ èÓ½�Á�Â=¾=¼)½KÁU¼©ø£öI¾¿½�À±Áf¼©Â�ÿÐÁ�À±Á�ø�é©ÂKæ
ç�ú�½±Áf»c¼)êy»*åÇéYÀ�ÿÖ¼)À£»�Áf»?½�é<½�öyÁ�ø!Á�êM½±À±¼©ä�Âc¼Yø£ö�è�ê�Á��)ÿ#öyÁ�À±ÁÝ½±ö�Á
�yêy¼©ä�À�ÁU¾¿úyä�½£¾1ÿÝÁfÀ�Á#ø!éYÂcç�ú�½�ÁU»Sý���èÓ÷Yú�À�Á�K<ø!éYÂcçy¼)À±Áf¾�½±ö�Á#Á��bæ
Áfø�ú�½�è�é©ê=½±èÓÂcÁi¼)êy»W¼©ø�ø�ú�À£¼©ø!û*ü�Á�½nÿÝÁfÁ�êW½�ö�ÁU¾¿Á/½nÿÝé?ùYÁ�À£¾¿è�é©ê�¾�ý
õÖö�ÁÝ¼Yø�ø�ú�À±¼Yø!û<è�¾0ÂcÁf¼Y¾¿ú�À±Áf»iübûiö�éxÿ�é)å¦½±Á�êÉ½�ö�Á�½�é©ç �b�#ÂcéM¾n½
åÇÀ�Á�<Mú�Á�êM½�ä�ûWé�øfø!ú�À±À�è�ê�÷cÁ�ä�Á�ÂcÁfêY½£¾#ÿÐÁ�À±Áiø�é©À±À�ÁUøm½±äÓû.À±Á�çFé©À�½�ÁU» �
¼)êy»oö�éxÿ ø!éYÀ�À±Áfø!½�ä�ûÏ½�öyÁ�è�À=åÇÀ�Á�<Mú�Á�êyø�ûIé©åié�øfø!ú�À±À�Áfêyø!Á4ÿÖ¼©¾
À�Áfç�éYÀ¿½±Áf»Sý� �é©½�Á{½�öy¼)½^Áfù©Á�ê]½�ö�Á#�yÀ±¾¿½4ù©Á�À£¾�èÓéYê]»�ébÁf¾�ê�é)½
¼)êq¼©øfø!ú�À£¼©ø�ûÏé)å@�©ýßõÖö�è�¾.è�¾=üFÁføf¼)úy¾�Á4½�öyÁ{¼)ä�÷©éYÀ�èÓ½�ö�Â'ÿÝÁ
èÓÂcç�ä�Á�ÂcÁfêY½±Áf»HDnú�¾n½.½£¼ �YÁf¾=éYê�Á çy¼Y¾�¾=éYê�½�ö�Á
»�¼x½£¼­¼)êy»�è¸¾
¼)ç�çyÀ�é���è�Âc¼)½�Á-�	�67��Dý
= ú�À0À±Áf¾�ú�äÓ½±¾0¾¿ö�éxÿ�¾8½�öy¼)½�»�è¸¾¿½�À±èÓü�ú�½�Áf»Éç�À±ébø�Áf¾±¾¿è�ê�÷#À±Áf¾�ú�äÓ½±¾èÓê^å}¼Y¾n½±Á�À�Á��bÁUø!ú�½±èÓéYê���ÿ#èÓ½�ö�éYê�äÓû^¼=¾¿Â=¼©äÓä8ä�éY¾±¾Öé)å%¼©øfø!ú�À£¼©ø�û©ý

�/Áfç�Áfêy»�è�ê�÷ ú�çFé©ê¶½±ö�Á=À±¼)½�Á.¼)½iÿ#öyè�ø£öÏ»�¼)½±¼4è¸¾�÷©Áfê�Á�À£¼x½±Áf» �
å}¼©¾¿½�ÁfÀ?Á���Áfø�ú�½�è�é©êÏÀ±Áf¾�ú�äÓ½�è�ê�÷�åÇÀ±é©Â »�è¸¾n½±À�è�ü�ú�½±Áf»�ç�À±é�ø!Áf¾±¾�èÓê�÷
ø�¼©ê�ü�ÁÉø�À�ú�ø!è¸¼)ä8åÇéYÀ�ÂcÁ�Á�½�è�ê�÷.½±ö�Á?À±Áf¼)äÓæR½�è�ÂKÁ*ø!é©ê�¾n½±À±¼©èÓêM½fý 
D½
¾¿öyé©ú�ä¸»?¼)ä¸¾�é�ü�ÁÝê�é)½±Áf»?½�öy¼)½w½�öyè�¾0Á���çFÁ�À±èÓÂcÁ�êM½�öy¼©»�éYê�ä�û�åÇéYú�À
»�¼x½£¼�¾¿éYú�À£ø!Áf¾��1ø!é©êyê�Áfø!½�Áf»¶ÿ#èÓ½�öI¼ äÓè�ê'�¶öy¼`ùbèÓê�÷ »�Áf»�è¸ø�¼)½�Áf»
üy¼)ê�»�ÿ#è�»�½�ö.½±éÉ½±ö�Á.�£¡!��µs �¢)¨©ê�é�»�ÁYý �qè�½±ö�ä¸¼)À±÷©ÁfÀ�êbú�ÂÉüFÁ�ÀÖé©å
»�¼x½£¼i¾¿éYú�À±ø�Áf¾1¼)ê�»
�`éYÀ�é©½�ö�ÁfÀ%ê�Á!½nÿÐé©À��bèÓêy÷<ø�é©ê �y÷Yú�À£¼x½�è�é©ê�¾��)¼
ä�¼©À�÷YÁ�À#»�è DFÁfÀ�Áfêyø!Á�øf¼)ê^ü�Á�Á��bçFÁfø!½�ÁU»Sý

5.3 Impact of Self Adaptation
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Figure 6. Execution Time of Different Versions
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Figure 7. Accuracy of Different Versions

½�ö�Á^¼©»@Dnúy¾¿½�ÂcÁfêY½cçy¼©À±¼©ÂKÁ�½�ÁfÀ±¾Éè�¾Kø£ö�éY¾�Á�êwýH�bè�ÂcèÓä¸¼)À±ä�û��.��èÓ÷©æ
ú�À�Á M=¾�ö�éxÿ�¾Ö½±öy¼x½/½�ö�Á?Á���Áfø!ú�½�è�é©ê4½�è�ÂcÁÉø�¼©ê4ü�Á?ùYÁ�À±ûWä¸¼)À±÷©Á
è�å#½±ö�ÁWùx¼)ä�ú�Á�é)å#½�öyÁ�¼©»[Dnúy¾n½±ÂcÁ�êM½*çy¼©À±¼©ÂcÁ!½�ÁfÀ?è¸¾Éö�è�÷©öv¼)êy»
½�ö�Á�üy¼©êy»�ÿ#è¸»b½�ö4è¸¾�¾�Âc¼©äÓäRý�õÖö�Á�¾�Á�äÓå¦æD¼Y»�¼)ç�½±èÓêy÷KùYÁ�À£¾¿è�é©ê�ÿÐ¼Y¾
¼)ü�ä�Á�½±éÉç�À±éxùbè�»�Á�¼?÷©ébé�»c½±À±¼Y»�Á!æDé D4ü�Á�½nÿÝÁfÁ�ê=½±ö�Á<Á���Áfø�ú�½�è�é©ê
½�è�ÂKÁ�¼)êy»=¼Yø�ø!úyÀ±¼Yø!û��Yèsý Á©ý��Mè�½�êyÁ�ù©ÁfÀ�öy¼Y»cù©ÁfÀ�û*äÓéxÿ�¼©øfø!ú�À£¼©ø�û��
ê�é©Àiöy¼Y»{ùYÁ�À±û�ö�èÓ÷Yö
Á���Áfø!ú�½�è�é©ê
½�è�ÂKÁU¾�ý-
ºê ��èÓ÷Yú�À±Á MB�wê�é©½�Á
½�öy¼)½wö�è�÷©ö�ÁfÀwùx¼)ä�ú�Á�é©å�çy¼)À£¼)ÂcÁ!½±Á�À8éYÀwä�éxÿÝÁfÀ8üy¼©êy»�ÿ#è¸»b½�öÉ»�éMÁU¾
ê�é)½4¼)ä�ÿÐ¼`û�¾.è�êyø�À�ÁU¼©¾�Á�½�ö�Á¶Á���ÁUø!ú�½±èÓéYêq½�è�ÂcÁ©ý��
Á¶üFÁ�ä�èÓÁfù©Á
½�öy¼)½�½±ö�è�¾<è¸¾<ü�ÁUø�¼)ú�¾¿Á*é)å�½±ö�Á*è�Âcçy¼©ø!½<é©å�½�öyÀ�ÁU¼©» ¾±ø£ö�Áf»�ú�äÓÁfÀ
èÓê �	�$0Ïý = ú�À#åÇú�½±ú�À±Á?èÓÂcç�ä�Á�ÂcÁfêY½£¼x½±èÓéYêy¾�ÿ#è�äÓä�¼©»�»�À�ÁU¾�¾Ö½±ö�è¸¾¼)üFÁ�À±À±¼)½�è�é©êWè�ê4ç�ÁfÀ¿åÇéYÀ�Â=¼©êyø!ÁYý

5.4 Self-Adaptation For Processing Constraint
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Figure 8. Self-Adaptation with Different Pro-
cessing Requirements
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Figure 9. Self-Adaptation with Different Data
Generation Rates

5.5 Self-Adaptation for a Network Constraint
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