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: DataSink

inputDataType = TEMPERATURE
function = AVERAGE

: SpatialAggregationPoint

location = ROOM1
transmissionCondition = 3000
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dataType = TEMPERATURE
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- locationCondition : String

- topology : String

Group

Sink

- outputDataType : String

- inputDataTypes : ArrayList

FusionOperator

- inputDataType : String

AggregationOperator

- selectionPattern : String

LeaderNode

- transmissionCondition : String

- samplingCondition : String

- dataType : String

- selectionPattern : String

MemberNodes

1 0..*

Leader Member

SpatialAggregationOperator

- duration : int

- timeWindow : int

TemporalAggregationOperator

0..1

- encryption : String

- compression : String

Communication
0..*
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- function : String

Operator
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locationCondition = WHOLE
topology = TREE

: Group

: Sink

locationCondition = ROOM1

topology = TREE

: Group

selectionPattern = ANY

: LeaderNode

function = AVERAGE
inputDataType = TEMPERATURE

: SpatialAggregationOperator

encryption = NONE
compression = NONE

: Communication

encryption = NONE

compression = NONE

: Communication

locationCondition = ROOM1

topology = TREE

: Group

selectionPattern = ANY

: LeaderNode

transmissionCondition = 3000

samplingCondition = 3000

dataType = TEMPERATURE
selectionPattern = ALL

: MemberNodes

encryption = NONE

compression = NONE

: Communication
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- inputDataType : String

AggregationTask

- outputDataType : String
- inputDataTypes : List

FusionTask

- samplingCondition : String
- dataType : String

SamplingTask

- location : String

- id : String

Node

- encryption : String
- compression : String

- transmissionCondition : String
- sendDataType : String

- protocol : String

SendingTask

- encryption : String
- compression : String

- receiveDataType : String
- protocol : String

ReceivingTask
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1..*

- memberId : List

LeaderRole
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1..*

MemberRole
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1..*

BaseStationRole
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1
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- deploymentCondition : String

Role

SpatialAggregationTask
- duration : int
- timeWindow : int

TemporalAggregationTask
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- function : String

OperationalTask
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deploymentCondition = ANY

: BaseStationRole

encryption = NONE
compression = NONE
receiveDataType = TEMPERATURE
protocol = CTP

: ReceivingTask

memberId = {2}
deploymentCondition = ANY

: LeaderRole

encryption = NONE

compression = NONE

transmissionCondition = 3000
sendDataType = TEMPERATURE
protocol = CTP

: SendingTask

encryption = NONE
compression = NONE

receiveDataType = TEMPERATURE
protocol = CTP

: ReceivingTask

function = AVERAGE
inputDataType = TEMPERATURE

: SpatialAggregationTask

memberId = {3}
deploymentCondition = ANY

: LeaderRole

encryption = NONE

compression = NONE
transmissionCondition = 3000
sendDataType = TEMPERATURE
protocol = CTP

: SendingTask

encryption = NONE

compression = NONE
receiveDataType = TEMPERATURE
protocol = CTP

: ReceivingTask

deploymentCondition = ALL

: MemberRole

samplingCondition = 3000
dataType = TEMPERATURE

: SamplingTask

encryption = NONE
compression = NONE
transmissionCondition = 3000
sendDataType = TEMPERATURE

protocol = CTP
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location = ROOM1

id = 0

: Node

location = ROOM1
id = 2

: Node

location = ROOM1
id = 1

: Node

location = ROOM1

id = 3

: Node
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îðæ ®±´»Í»¬ ³¿µ»Î±´»ø³»³¾»®÷

îïæ »²¼ º±®

îîæ »²¼ ·º

îíæ ®»¬«®² ®±´»Í»¬

îìæ »²¼ º«²½¬·±²



íòîò Ð×Ó íç

- location : String
- id : String

Node

- nodeAttribute : String

OptionalAttribute0..*

íòçæ Ò»¬×²º±ÓÔ

location = 1F
id = 0

: Node

location = 1F
id = 1

: Node

location = 1F
id = 2

: Node

location = 1F
id = 3

: Node

íòïðæ Ò»¬×²º±

Ù®±«°

Ù®±«° ø ç÷ Í·²µ

Þ¿»Í¬¿¬·±²Î±´» øÎ»½»·ª·²¹Ì¿µ÷

ø ïðóïï÷ ³¿µ»Î±´»

ø ïçóîï÷ Î±´»

Ù®±«° ³¿µ»Î±´» Ô»¿¼»®Ò±¼»

Ù®±«° ³¿µ»Î±´»

Ô»¿¼»®Ò±¼» Ô»¿¼»®Î±´» ø ïîó

ïè÷ ³¿µ»Î±´»

³¿µ»Î±´» Ó»³¾»®Ò±¼» Ó»³¾»®Î±´»

ø êóé÷ Ù®±«°ó´»ª»´ Ó»³¾»®Ò±¼»

íòè

Î±´»

Î±´» Ù®±«°ó´»ª»´ Ô»¿¼»®Ò±¼» Ó»³¾»®Ò±¼» »´»½¬·±²Ð¿¬¬»®²

Ò±¼»ó´»ª»´ Î±´» ¼»°´±§³»²¬Ý±²¼·¬·±²

Ò±¼» ÉÍÒ

ø Ò»¬×²º±ÓÔ÷ Ò±¼»

·¼ ´±½¿¬·±²

Ò±¼» Ñ°¬·±²¿´ß¬¬®·¾«¬»

íòç

íòïð Ò»¬×²º±ÓÔ

ÉÍÒ ì ×Ü



ìð í

Î±´» Ò±¼»ó´»ª»´

Ò»¬×²º± Î±´» ¼»°´±§³»²¬Ý±²¼·¬·±²

Ò±¼»

Äß²§þ Äß´´þ

Ò±¼»ó´»ª»´ ¼»°´±§³»²¬Ý±²¼·¬·±² Ò»¬×²º± Ñ°¬·±²¿´ß¬¬®·¾«¬»

²±¼»ß¬¬®·¾«¬»

íòè Þ¿»Í¬¿¬·±²Î±´» Ô»¿¼»®Î±´» Ò±¼» Ó»³¾»®Î±´»

Î±´» Ò±¼»

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´ Ù®±«°ó´»ª»´

Î±´» Ì¿µ

Ò±¼»ó´»ª»´

íòí ÓÜÜ

Ö¿ª¿ Û½´·°» ï Û½´·°» ³±¼»´·²¹

º®¿³»©±®µøÛÓÚ÷ î íòï ÜÍÓÔ

íòî Ð×Ó

Ð×Ó ÐÍÓ

íòïï íòïïø¿÷

Û½´·°»

íòïïø¾÷ Ò±¼»ó´»ª»´

íòï

íòïî

Ð×Ó ÐÍÓ ÐÍÓ ÐÍÓ ÐÍÓ

Ð×Ó

Ð×Ó ÐÍÓ ÐÍÓ

ÐÍÓ

ï¸¬¬°æññ©©©ò»½´·°»ò±®¹ñ
î¸¬¬°æññ©©©ò»½´·°»ò±®¹ñ³±¼»´·²¹ñ»³ºñ



íòíò ÓÜÜ ìï

íòïïæ Û½´·°»



ìî í

Ð×Ó ÜÍÓÔ

î

Ò±¼»ó´»ª»´ Ì·²§ÑÍ

Ð×ÓîÐÍÓ ø íòïî ÒÜîÒ»Ý Ì®¿²ò÷ Ì·²§ÑÍ Ò»Ý

ø íòïî Ò»Ý Ý±¼» Ù»²ò÷

Ì·µ·®·ÜÞ Ì·µ·®·ÜÞ

ÐÍÓ Ð×Ó ø íòïî Ì·µ·®·ÜÞîÜÚ Ì®¿²ò÷

ÜÍÔ ÐÍÓ

ÛÓÚ ÜÍÔ ÅíîÃ

ÛÓÚ ÅïëÃ

Ù®¿°¸·½¿´ ³±¼»´ »¼·¬±®

Û½´·°»

Ù®¿°¸·½¿´ Û¼·¬·²¹ Ú®¿³»©±®µøÙÛÚ÷ í Ù®±«°ÓÔ Ò±¼»ÓÔ

ÛÓÚ

ÈÓÔ Ó»¬¿¼¿¬¿ ×²¬»®½¸¿²¹» øÈÓ×÷

Ð×ÓîÐ×Ó ¬®¿²º±®³¿¬·±²

Ð×Ó ßÌÔßÍ Ì®¿²º±®ó

³¿¬·±² Ô¿²¹«¿¹»øßÌÔ÷ ì ßÌÔ ÜÍÓÔ

Ù®±«°ó´»ª»´

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´ Î±´» Ò±¼»

ßÌÔ

í¸¬¬°æññ©©©ò»½´·°»ò±®¹ñ¹»ºñ
ì¸¬¬°æññ©©©ò»½´·°»ò±®¹ñ¿¬´ñ



íòíò ÓÜÜ ìí

Ü¿¬¿º´±©ó
´»ª»´ Ð×Ó

Ù®±«°ó´»ª»´
Ð×Ó

Ò±¼»ó´»ª»´
Ð×Ó

ÜÚîÙÎ
Ì®¿²ò

ÙÎîÒÜ
Ì®¿²ò

Ì·²§ÑÍñÒ»Ý
ÐÍÓ

Ì·µ·®·ÜÞ ÐÍÓ

Ò»Ý Ý±¼»Ì·µ·®·ÜÞ Ý±¼»

Ù®±«°ó´»ª»´
ÐÍÓ

Í±³» Ý±¼»

íòïîæ Ð×Ó ÐÍÓ

Ð×ÓîÐÍÓ ¬®¿²º±®³¿¬·±²

Ð×Ó ÐÍÓ ßÌÔ Ò»Ý Ð×ÓîÐÍÓ

Ò»Ý ÐÍÓ ÐÍÓ ÅéëÃ Ò±¼»ó´»ª»´ Ð×Ó Ò»Ý

ÐÍÓ Ò±¼»ó´»ª»´ Ð×Ó Ì¿µ Ò»Ý

íòïí

Ò±¼»ó´»ª»´ Ð×Ó Í¿³°´·²¹Ì¿µ

Ò»Ý Î»¿¼ Ì·³»® Ò»Ý

Ì¿µ Ð×ÓîÐÍÓ

Ò»Ý Ò±¼» Î±´» Ì¿µ



ìì í

Ò±¼»ó´»ª»´ Ð×Ó

Ì·²§ÑÍñÒ»Ý ÐÍÓ

Read
components

Timer
components

íòïíæ Ò±¼»ó´»ª»´ Ð×Ó Ò»Ý ÐÍÓ

Ý±¼» ¹»²»®¿¬±®

ß½ó

½»´»± ë ß½½»´»± Ñ¾¶»½¬ Ó¿²¿¹»³»²¬ Ù®±«° ³±¼»´ ¬± ¬»¨¬

Ò»Ý Ò»Ý ÐÍÓ Ò»Ý

Ò»Ý ÐÍÓ Ò»Ý

Ò»Ý ÐÍÓ

Ò»Ý

íòïì íòïì Ò»Ý

ø´·²» è¥ïí÷ íòïì

Ì·²§ÑÍ

Ì·²§ÑÍ
ê

ë¸¬¬°æññ©©©ò»½´·°»ò±®¹ñ¿½½»´»±ñ
ê¸¬¬°æññ¹·¬¸«¾ò½±³ñ¬·²§±ñ¬·²§±ó³¿·²ñ¬®»»ñ³¿¬»®ñ¬±ñ»²±®¾±¿®¼



íòíò ÓÜÜ ìë

íòïìæ Ò»Ý



ìê í

Ì·µ·®·ÜÞ ÐÍÓ Ü¿¬¿º´±©ó´»ª»´ Ð×Ó

íòïëæ Ì·µ·®·ÜÞ ÐÍÓ

ÐÍÓîÐ×Ó ¬®¿²º±®³¿¬·±²

ÐÍÓ Ð×Ó ßÌÔ Ì·µ·®·ÜÞ

ÐÍÓ Ì·µ·®·ÜÞ

Ì·µ·®·ÜÞ Ð×Ó ÐÍÓ

Ì·µ·®·ÜÞ ÐÍÓ ÉÍÒ

ÐÍÓîÐ×Ó

Ì·µ·®·ÜÞ ÐÍÓ ÍÛÔÛÝÌ Û¨°®

Ü¿¬¿Í±«®½» Û¨°® ß¹¹®»¹¿¬·±²Ð±·²¬

Ì·µ·®·ÜÞ ÐÍÓ ÚÎÑÓ ÍßÓÐÔÛ ÐÛÎ×ÑÜ Ü¿¬¿Í±«®½»

ÐÍÓîÐ×Ó íòïë



ìé

ì ÉÍÒ

ìòï

ÉÍÒ ÓÜÜ

îòë ÉÍÒ

ÓÜÜ

ïò

íò

ìò

ÜÍÓÔ ÓÜÜ

í ÜÍÓÔ ÓÜÜ

ï ì

í í ÜÍÓÔ

ìòî

ÜÍÓÔ



ìè ì ÉÍÒ

Dataflow-level
Model

Group-level
Model

Node-level
Model

Application
Code

developer

Dataflow-level
Model

Group-level
Model

Node-level
Model

Application
Code

Prototyping Phase Tuning Phase

Execute
&

Monitor
&

Analyze
developer

: automatic transformation
: manual modeling

ìòïæ

ÉÍÒ

ìòí ìòì ìòë

ìòî ÉÍÒ

ìòï

øÐ®±¬±¬§°·²¹ Ð¸¿»÷ øÌ«²·²¹ Ð¸¿»÷

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´

Ù®±«°ó´»ª»´

Ù®±«°ó´»ª»´

Ò±¼»ó´»ª»´ Ù®±«°ó´»ª»´



ìòîò ÉÍÒ ìç

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´

Ò±¼»ó´»ª»´

ÐÍÓ

Ä ïò

þ

ÜÍÓÔ

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´

Ù®±«°ó´»ª»´

ÉÍÒ

Ù®±«°ó´»ª»´

Åëèô éðÃ

Ò±¼»ó´»ª»´ Ò±¼»ó´»ª»´

ÉÍÒ

ÜÍÓÔ Ä íò þ Ä ìò þ

ÉÍÒ ÅîïÃ

Þ¿®²»óÖ»©·¸

êð ìï

ìòîòï

Ü¿¬¿ó

øÐËÔÍÛ÷ øÑÈÇÙÛÒ÷ î

ìòî

î Ü¿¬¿Í±«®½» î



ëð ì ÉÍÒ

: DataSink
location = WHOLE

transmissionCondition = 3000
samplingCondition = 3000

dataType = PULSE

: DataSource

location = WHOLE

transmissionCondition = 3000

samplingCondition = 3000

dataType = OXYGEN

: DataSource

ìòîæ

Ü¿¬¿Í·²µ

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´

ìòîòî

Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´

Ù®±«°ó´»ª»´

Ù®±«°ÓÔ

ÉÍÒ

ìòí Ù®±«°ó´»ª»´

Ù®±«°

Ù®±«° Ù®±«°

ø¬±°±´±¹§ãÌÎÛÛ÷

ø½±³°®»·±²ãÒÑÒÛô »²½®§°¬·±²ãÒÑÒÛ÷



ìòîò ÉÍÒ ëï

locationCondition = WHOLE

topology = TREE

: Group

: Sink

locationCondition = WHOLE

topology = TREE

: Group

selectionPattern = ANY

: LeaderNode

transmissionCondition = 3000

samplingCondition = 3000

dataType = PULSE

selectionPattern = ALL

: MemberNodes

transmissionCondition = 3000

samplingCondition = 3000

dataType = OXYGEN

selectionPattern = ALL

: MemberNodes

encryption = NONE

compression = NONE

: Communication

locationCondition = WHOLE

topology = TREE

: Group

selectionPattern = ANY

: LeaderNode

encryption = NONE

compression = NONE

: Communication

encryption = NONE

compression = NONE

: Communication

ÜÎßÐ

ÜÎßÐ

ìòíæ Ù®±«°ó´»ª»´



ëî ì ÉÍÒ

Ý¸·°¿®¿ ÜÎßÐøÜ§²¿³·½ Î»´¿§ ß±½·¿¬·±² Ð®±¬±½±´÷

ìòí

Ù®±«° ¬±°±´±¹§ ÜÎßÐ

ìòì Ò±¼»ó´»ª»´

ìòìÄÞ»º±®»þ

é

×Ü ð

Ù®±«°ó´»ª»´

ìòìÄßº¬»®þ

ìòí

ë

í

ÎÏòï

ÎÏòî ÉÍÒ

ÎÏòí

ÎÏï Ä þ

ÎÏî Ä



ìòíò ëí

deploymentCondition = ANY

: BaseStationRole

encryption = NONE

compression = NONE
receiveDataType = PLUS
protocol = CTP

: ReceivingTask

memberId = {2, 3, 4, 5, 6}

deploymentCondition = ANY

: LeaderRole

encryption = NONE
compression = NONE
receiveDataType = PLUS

protocol = CTP

: ReceivingTask

encryption = NONE
compression = NONE
transmissionCondition = 3000
sendDataType = PLUS
protocol = CTP

: SendingTask

deploymentCondition = ALL

: MemberRole
encryption = NONE

compression = NONE
transmissionCondition = 3000
sendDataType = PLUS
protocol = CTP

: SendingTask

samplingCondition = 3000
dataType = PLUS

: SamplingTask

location = 9200
id = 0

: Node

location = 9225
id = 1

: Node

location = PATIENT
id = 4

: Node

location = 9227
id = 2

: Node

location = PATIENT
id = 5

: Node

location = 9227

id = 3

: Node

location = PATIENT

id = 6

: Node

Þ»º±®»

deploymentCondition = ANY

: BaseStationRole

encryption = NONE
compression = NONE
receiveDataType = PLUS

protocol = CTP

: ReceivingTask

memberId = {4, 5, 6}
deploymentCondition = ANY

: LeaderRole

encryption = NONE
compression = NONE
receiveDataType = PLUS
protocol = CTP

: ReceivingTask

encryption = NONE
compression = NONE
transmissionCondition = 3000
sendDataType = PLUS

protocol = CTP

: SendingTask

deploymentCondition = ALL

: MemberRole
encryption = NONE
compression = NONE
transmissionCondition = 3000

sendDataType = PLUS
protocol = CTP

: SendingTask

samplingCondition = 3000
dataType = PLUS

: SamplingTask

location = 9200
id = 0

: Node

location = 9225
id = 1

: Node

location = PATIENT
id = 4

: Node

location = 9227
id = 2

: Node

location = PATIENT
id = 5

: Node

location = 9227
id = 3

: Node

location = PATIENT
id = 6

: Node

ßº¬»®

ìòìæ Ò±¼»ó´»ª»´



ëì ì ÉÍÒ

ìòïæ

ÅïèÃ

Þ¿§»·¿²

ÅîïÃ

ÅîéÃ

ÅìðÃ

ÅìêÃ

þ ÎÏí Ä þ

ìòíòï

ìòï Ä þ

Ä þ

ÉÍÒ ÅèÃ ÅêîÃ

îòï ÉÍÒ

ÜÍÓÔ ÉÍÒ

ÉÍÒ

ÅïíÃ



ìòíò ëë

î

ï

æ

øï÷

øïòï÷ ø ÓÜÜ ÷ Ù®±«°ó´»ª»´ Ò±¼»ó

´»ª»´

øî÷

øí÷

øíòï÷ ø ÓÜÜ ÷

øì÷

øìòï÷ ø ÓÜÜ ÷

î ÓÜÜ

ÓÜÜ øÐ³«´¬·÷ í ÜÍÓÔ

í ÜÍÓÔ

Ì¸¿²¹ ÅçïÃ Ò±¼»ó´»ª»´ ÜÍÓÔ

øÐ«²·÷ Ò±¼»ÓÔ

Ò±¼»ÓÔ

Ù®±«°ÓÔ

Ò±¼»ÓÔ



ëê ì ÉÍÒ

ìòîæ Ð³«´¬· Ð«²· ø ÷

Ð³«´¬·
Ð«²·

Ò»¬×²º±ÓÔ

íè ìç èé îíî

ïë ïîì ïíç íëí

ïç íï ëð ïêë

ïí ïç íî ïðï

ïë ïçí îðè îçç

ìòíæ Ð³«´¬· Ð«²· ø ÷

Ð³«´¬· Ð«²·

î øÙ®±«°ÓÔ÷ ì

î øÙ®±«°ÓÔ÷ ì

î øÙ®±«°ÓÔ÷ ì

Ð³«´¬· Ð«²· Ó±¼»´·²¹Í¬»°³«´¬·øÓÍ³«´¬·÷ô

Ó±¼»´·²¹Í¬»°«²·øÓÍ«²·÷

ìòî ìòë ÉÍÒ

ìòî

ï ìòí í ìòì

ì Ð³«´¬·

Ð«²· ìòë

ìòíòî Ý¿» Í¬«¼§ ïæ

ÅïèÃ îòï

ì

ïð

í ïê ì



ìòíò ëé

ìòìæ Ð³«´¬· Ð«²· ø ÷

Ð³«´¬·
Ð«²·

ÜÍÓÔ Ò»¬×²º±ÓÔ

èç øÒ±¼»ÓÔ÷ ð èç èç

ì øÙ®±«°ÓÔ÷ ìï ìë ëè

Òñß Òñß

Òñß Òñß

Òñß Òñß

ìòëæ Ð³«´¬· Ð«²·

Ð³«´¬· Ð«²·

ÓÍ³«´¬· ÓÍ«²·

ïéè íîë

ïèê ìïë

ëð ïêë

íî ïðï

îïð íðí

ÑÍ

ÉÍÒ

Ý»®·±¬¬·

ØÞÓ ìòë

ØÞÓ

ìòë ì Ü¿¬¿Í±«®½» ì



ëè ì ÉÍÒ

Ú«·±²Ð±·²¬ ì

Ì»³°±®¿´ß¹¹®»¹¿¬·±²Ð±·²¬

Ü¿¬¿Í±«®½»

ÉÍÒ

Ù®±«°ÓÔ

ìòê Ù®±«°ó´»ª»´

ø½±³°®»·±²ãÒÑÒÛ÷

ØËÚÚÓßÒ

ìòê Ù®±«°

Ý±³³«²·½¿¬·±² ½±³°®»·±² ÒÑÒÛ ØËÚÚÓßÒ

Ò±¼»ó´»ª»´ Ò±¼»ó

´»ª»´ Í»²¼·²¹ñÎ»½»·ª·²¹Ì¿µ ½±³°®»·±²

ØËÚÚÓßÒ ò

Ò±¼»ó´»ª»´ Ò±¼» Î±´»

ìòé

ìòé í ÄÞ»º±®»þ

Äßº¬»®þ

ìòé ÄÞ»º±®»þ

ìòé

Äßº¬»®þ Ò±¼» Î±´» ÅïèÃ

Ò±¼»ÓÔ

Ð«²·

ìòî ìòë



ìòíò ëç

location = WHOLE
transmissionCondition = 30000

samplingCondition = 50
dataType = ACCELERATION

: DataSource

: DataSink

location = WHOLE
transmissionCondition = 60000

samplingCondition = 60000
dataType = DEFORMATION

: DataSource

duration = 60000

timeWindow = 600000
inputDataType = DEFORMATION
function = AVERAGE

: TemporalAggregationPoint

outputDataType = StructuralCondition
inputDataTypes = {ACCELERATION, DEFORMATION, TEMPERATURE, HUMIDITY}

function = DeteriorationDetection

: FusionPoint

location = WHOLE

transmissionCondition = 60000
samplingCondition = 60000
dataType = TEMPERATURE

: DataSource

location = WHOLE
transmissionCondition = 60000

samplingCondition = 60000
dataType = HUMIDITY

: DataSource

ìòëæ



êð ì ÉÍÒ

locationCondition = WHOLE

topology = TREE

: Group

: Sink

locationCondition = WHOLE

topology = TREE

: Group

locationCondition = WHOLE

topology = TREE

: Group

selectionPattern = ANY

: LeaderNode

transmissionCondition = 30000
samplingCondition = 50
dataType = ACCELERATION

selectionPattern = ALL

: MemberNodes

selectionPattern = ANY

: LeaderNode

: FusionOperator

encryption = NONE

compression = NONE

: Communication

encryption = NONE
compression = NONE

: Communication

transmissionCondition = 60000
samplingCondition = 60000
dataType = TEMPERATURE

selectionPattern = ALL

: MemberNodes

transmissionCondition = 60000
samplingCondition = 60000

dataType = HUMIDITY
selectionPattern = ALL

: MemberNodesencryption = NONE

compression = NONE

: Communication

encryption = NONE

compression = NONE

: Communication

ØËÚÚÓßÒ

ØËÚÚÓßÒ

ìòêæ Ù®±«°ÓÔ

Ð³«´¬· íè

Ò»¬×²º±ÓÔ ÉÍÒ

ìç Ð«²· Ò±¼»ÓÔ

Ì¿µ Î±´» ÉÍÒ Ò±¼»

îíî

Ð³«´¬· Ù®±«°ÓÔ

Ù®±«°ó´»ª»´ î

Ð«²·

øÍ»²¼·²¹ñÎ»½»·ª·²¹Ì¿µ÷ î ½±³°®»·±² ì



ìòíò êï

deploymentCondition = ALL

temperature : MemberRole

deploymentCondition = ALL

humidity : MemberRole

encryption = NONE

compress = NONE

deploymentCondition = ALL

acceleration : MemberRole

encryption = NONE

compress = Huffman

deploymentCondition = ALL

deformation : MemberRole

location = 3F
id = 153

: Node

location = 3F
id = 141

: Node

location = 3F
id = 146

: Node

Þ»º±®»

deploymentCondition = ALL

temperature : MemberRole

encryption = NONE
compression = NONE
transmissionCondition = 60000

sendDataType = TEMPERATURE
protocol = CTP

: SendingTask

samplingCondition = 60000

dataType = TEMPERATURE

: SamplingTask

deploymentCondition = ALL

humidity : MemberRole

encryption = NONE

compression = NONE
transmissionCondition = 60000
sendDataType = HUMIDITY

protocol = CTP

: SendingTask

samplingCondition = 60000
dataType = HUMIDITY

: SamplingTask

deploymentCondition = ALL

acceleration : MemberRole

encryption = NONE

compression = Huffman
transmissionCondition = 30000
sendDataType = ACCELERATION

protocol = CTP

: SendingTask

samplingCondition = 50
dataType = ACCELERATION

: SamplingTask

deploymentCondition = ALL

deformation : MemberRole

encryption = NONE
compression = NONE
transmissionCondition = 60000

sendDataType = DEFORMATION
protocol = CTP

: SendingTask

samplingCondition = 60000

dataType = DEFORMATION

: SamplingTask

duration = 60000
timeWindow = 600000

function = AVERAGE
inputDataType = DEFORMATION

: TemporalAggregationTask

location = 3F

id = 153

: Node

location = 3F

id = 141

: Node

location = 3F

id = 146

: Node

ßº¬»®

ìòéæ Ò±¼»ÓÔ



êî ì ÉÍÒ

Ð³«´¬· Ð«²·

Ò±¼»ÓÔ èç

ìòë

Ó±¼»´·²¹Í¬»°«²· íîë

Ó±¼»´·²¹Í¬»°³«´¬· ïéè

ìëû

ìòíòí Ý¿» Í¬«¼§ îæ

ÉÍÒ

Þ¿®²»óÖ»©·¸

ÉÍÒ

ìê ïè ï

ìï

Ì·²§ÑÍ îòð ÉÍÒ

ÉÍÒ

Ý±´´»½¬·±² Ì®»» Ð®±¬±½±´øÝÌÐ÷ÅíêÃ ÝÌÐ

Ì·²§ÑÍ

ÝÌÐ

Ý¸·°¿®¿ Ü§²¿³·½ Î»´¿§

ß±½·¿¬·±² Ð®±¬±½±´øÜÎßÐ÷

ìòî

ìòî

Ù®±«°ÓÔ ÜÎßÐ



ìòíò êí

ß¼¼

location = Room9200
id = 0

: Node

nodeAttribute = NODETYPE==BS

: OptionalAttribute

location = Room9225
id = 1

: Node

nodeAttribute = NODETYPE==RELAY

: OptionalAttribute

location = PATIENT
id = 4

: Node

nodeAttribute = NODETYPE==PATIENT

: OptionalAttribute

ìòèæ Ò»¬×²º±

ìòí ¬±°±´±¹§ ÜÎßÐ

ÉÍÒ øÐßÌ×ÛÒÌ÷

øÎÛÔßÇ÷ øÞÍ÷ øÒÑÜÛÌÇÐÛ÷

Ù®±«°ÓÔ

ø»ò¹ò

»´»½¬·±²Ð¿¬¬»®²ãþÒÑÜÛÌÇÐÛããÐßÌ×ÛÒÌþ÷ ÒÑÜÛÌÇÐÛ

Ò»¬×²º±

ìòè

ìòë Ð«²·

Ð³«´¬· ïë

ïîì Ð«²· ØÞÓ

Ì¿µ Î±´» Ò±¼» íëí

Ð³«´¬· Ù®±«°ÓÔ
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Ù®±«°ò¬±°±´±¹§ î Ð«²· Í»²¼·²¹ñÎ»ó

½»·ª·²¹Ì¿µ î °®±¬±½±´ ì

Ð³«´¬· Ù®±«°ÓÔ Ò»¬×²º±

ìë Ð«²·

ëè

Ó±¼»´·²¹Í¬»°«²· ìïë Ó±¼»´·²¹Í¬»°³«´¬· ïèê

ëëû

ìòíòì

î í

Ì·²§ÑÍ Ò»Ý

î

êì

îð

ÉÍÒ

Í¬®¿©

í

Ð³«´¬·

Ð«²·

Ð«²· Ð³«´¬·

Ð³«´¬· Ù®±«°ÓÔ

î Ð«²· ì

ìòë Ó±¼»´·²¹Í¬»°«²· Ó±¼»ó

´·²¹Í¬»°³«´¬· íðóêçû
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ìòêæ Ð³«´¬· Ð»¨°»®¬

Ð³«´¬· Ð»¨°»®¬

ÓÍ³«´¬· ÓÍ»¨°»®¬

ïéè îèð

ïèê íëï

îïð îçç

Ð«²· Ð³«´¬·

ÉÍÒ

Ð»¨°»®¬

Ð»¨°»®¬ Ò±¼»ÓÔ ìòï

Ó±¼»´·²¹Í¬»°»¨°»®¬øÓÍ»¨°»®¬÷ Ð³«´¬·

ìòê

í ÓÍ³«´¬· ÓÍ»¨°»®¬

íèû

ìòíòë

ê
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ÎÏòï

ë ÉÍÒ

ìòî

ëëû

Ä

þ

ÎÏòî ÉÍÒ

ë ÉÍÒ

Ù®±«°ÓÔ Ò±¼»ÓÔ

ÉÍÒ Ä

þ

ÎÏòí

ÎÏî ìòí ìòì

îîû

Ä þ
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Base station PC

Server rack

Server

Node in rack

Node outside rack

Base station node

ìòçæ

ìòì

í ÜÍÓÔ

ìòìòï

ì ÉÍÒ

ÅèðÃ ÉÍÒ ìòç

ê ï

ÐÝ ï è

ëðð

ì É»¾

ËÓÔ

ÉÍÒ

í

Ò±¼»ÓÔ
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ìòéæ Ù®±«°ÓÔ

¬±°±´±¹§ ÌÎÛÛ ø¼»º¿«´¬÷ô ÍÌßÎô ÚÔßÌ

½±³°®» ÒÑÒÛ ø¼»º¿«´¬÷ô ÍÔÆÉ

»²½®§°¬ ÒÑÒÛ ø¼»º¿«´¬÷ô ßÛÍ

ÉÍÒ

Ò»Ý

Ì·²§ÑÍ è ×®· ³±¬» ï ï

æ

ø ÷

øïòï÷ íð ÉÍÒ

øïòî÷

øïòí÷ Ù®±«°ó´»ª»´ Ò±¼»ó´»ª»´

ø ÷

øîòï÷ ïë Ù®±«°ÓÔ ø ìòé÷

øîòî÷

øîòí÷ Ù®±«°ó´»ª»´ Ù®±«°ÓÔ

øîòì÷

ø ÷

øíòï÷

øíòî÷ Ù®±«°ÓÔ

øíòí÷

ï¸¬¬°æññ©©©ò¨¾±©ò¶°ñ¦·¹¾»»ó³¿®¬¼«¬ò¸¬³´



ìòìò êç

ìòïðæ

ìòèæ

Å Ã

ï¬ î²¼ í®¼

ß í î í è

Þ ç í ïî îì

Ý ïî ïê é íë

Ü é ç ïì íð

ìòìòî

ìòïð

ìòè Äï¬þ

ìòç ìòïð

ìòïï

ß ¬±°±´±¹§ ÍÌßÎ ÌÎÛÛ ½±³°®»·±²

ÒÑÒÛ ÍÔÆÉ

¬®¿²³··±² ½±²¼·¬·±² ëðð ëððð

ëðð ëððð

ß î

çìòìçû ççòìíû

ÉÍÒ
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ìòçæ ß Þ

ß Þ

Ø·»®¿®½¸·½¿´

î²¼
ÍÌßÎ ÌÎÛÛ ÍÌßÎ ÚÔßÌ

ÒÑÒÛ ÍÔÆÉ ÒÑÒÛ ÍÔÆÉ

ëðð ëððð ëðð ïðððð

Ø·»®¿®½¸·½¿´

í®¼
ÚÔßÌ ÌÎÛÛ

ÍÔÆÉ ÒÑÒÛ

ïðððð ëðð

ìòïðæ Ý Ü

Ý Ü

Ø·»®¿®½¸·½¿´

î²¼
ÍÌßÎ ÚÔßÌ ÍÌßÎ ÚÔßÌô

ÒÑÒÛ ÍÔÆÉ ÒÑÒÛ ÍÔÆÉô

ëðð ëððð ëðð îëðð

î

í®¼
ÚÔßÌ ÌÎÛÛ ÚÔßÌ ÌÎÛÛ

ççòìíû ççòççû

ß í

Þ ¬±°±´±¹§ ÍÌßÎ ÚÔßÌ ½±³°®» Ò±²»

ÍÔÆÉ ¬®¿²³··±² ½±²¼·¬·±² ëðð ïðððð

Þ í Ý Ü ÚÔßÌ

ÍÔÆÉ Þ

Ý Ü

Ý ïê Ü ç

Þ çêòìçû êîòéëû
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ìòïïæ

Ý çéòîêû çíòéìû Ü çéòëêû çíòïéû

Þ Ü

ÚÔßÌ

Ì§³± ÉÍÒ

Þ Ý Ü

çèòðû çêòëçû ïððòðû

í ÌÎÛÛ

Þ ïî Ý é Ü ïì

ìòìòí

ÉÍÒ

Ù®±«°ÓÔ
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ÉÍÒ

ÉÍÒ ÚÔßÌ

íð ÜÍÓÔ

ïê

ÉÍÒ

ìòë

ÉÍÒ

ÓÜÜ

ë

ÉÍÒ

Ò±¼»ó´»ª»´ ÓÜÜ íðóêçû

ÉÍÒ

ÉÍÒ
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ë ÉÍÒ

ëòï

ÉÍÒ ÓÜÜ

îòë ÉÍÒ

ÓÜß

îò ÉÍÒ

íò

ìò

ÓÜß Ð×Ó

Ð×Ó ÓÜß

í Ð×Ó ÓÜß

ì

ÉÍÒ

Ð×Ó ÐÍÓ

Ð×Ó Ð×Ó

ÐÍÓ Ð×Ó

ÐÍÓ

î
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Dataflow-level
PIM

Group-level
PIM

Node-level
PIM

Application
Code (Pdest)

Dataflow-level
PIM

Application
Code (Pdest)

Porting Phase Tuning Phase

Execute
&

Monitor
&

Analyze
developer

: automatic transformation
: manual modeling

Group-level
PIM

Node-level
PIM

Dataflow-level
PSM (Psrc)

Group-level
PSM (Psrc)

Node-level
PSM (Psrc)

Node-level
PSM (Pdest)

ëòïæ

Ð×Ó ÐÍÓ

ÓÜÜ

ëòî

ëòí

ëòì

ëòî ÉÍÒ ÓÜÜ

ëòï ÓÜÜ

Ù®±«°ÓÔ Ò±¼»ÓÔ

Ù®±«°ó´»ª»´ Ð×Ó Ò±¼»ó´»ª»´ Ð×Ó

í Ð×Ó

Ð×Ó ÐÍÓ Ð×Ó

ø ÐÍÓîÐ×Ó ÷ Ð×Ó
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îòí

Ì·µ·®·ÜÞ Ì·µ·®·ÜÞ ÐÍÓ

ÐÍÓîÐ×Ó

Ð×Ó Ð×Ó

ÐÍÓ

Ò±¼»ó´»ª»´ ÐÍÓ

ÐÍÓ

Ä îò ÉÍÒ þ

Ð×Ó

Ð×Ó

ÜÍÓÔ Ä íò þ Ä

ìò þ

Ì·µ·®·ÜÞ

Ò±¼»ó´»ª»´ Ì·²§ÑÍñÒ»Ý

íòí

ëòí

ÅèðÃ

ìòì

ÉÍÒ Ì·µ·®·ÜÞ

Ì·²§ÑÍñÒ»Ý

ÉÍÒ

ÎÏòï

ÎÏòî
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: Query

dataType = TEMPERATURE
aggregation

: Expr

point = sensors

: From

: Select

seconds = 1

: SamplePeriod

ëòîæ Ì·µ·®·ÜÞ ÐÍÓ

ÎÏï Ä ÉÍÒ

þ ì áá

Ä þ

Ä þ ÎÏî

ÉÍÒ

î

ÅïêÃ

ëòíòï

Ì·µ·®·ÜÞ Ì·²§ÑÍñÒ»Ý

î

ÉÍÒ

ëòî Ì·µ·®·ÜÞ

ïððð

Ì·µ·®·ÜÞ ÐÍÓ íòí ÐÍÓîÐ×Ó
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Ì·µ·®·ÜÞ

ëòí

Ì·²§ÑÍñÒ»Ý

Ù®±«°ó´»ª»´ Ð×Ó Ò±¼»ó´»ª»´ Ð×Ó

Ò±¼»ó´»ª»´ Ð×Ó Ì·²§ÑÍñÒ»Ý ÐÍÓ

Ì·²§ÑÍñÒ»Ý ÐÍÓ Ò»Ý Ì·µ·®·ÜÞ

Ð×ÓîÐ×Ó

Ì·µ·®·ÜÞ Ì·²§ÑÍñÒ»Ý

Ð×Ó

í

Ð×Ó Ò±¼»ó´»ª»´ Ð×Ó

Ù®±«°ó´»ª»´ Ð×Ó

Ò±¼»ó´»ª»´ Ð×Ó

Ì·µ·®·ÜÞ

ÐÍÓ Ò±¼»ó´»ª»´ Ð×Ó

øÐ«²· ³¿²÷ Ì·µ·®·ÜÞ ÐÍÓ

Ò±¼»ó´»ª»´ Ð×Ó ÐÍÓîÐ×Ó

øÐ«²· ¿«¬±÷ î Ð×Ó

øÐ³«´¬·÷ í ëòì
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Ì·µ·®·ÜÞ
ÐÍÓ

ÜÚ Ð×Ó

ÙÎ Ð×Ó

ÒÜ Ð×Ó
Ò»Ý
ÐÍÓ

Ì·µ·®·ÜÞ
ÐÍÓ

ÒÜ Ð×Ó
Ò»Ý
ÐÍÓ

ÒÜ Ð×Ó
×²½±³°´»¬»

Ì·µ·®·ÜÞ
ÐÍÓ

ÒÜ Ð×Ó
Ò»Ý
ÐÍÓ

Ð«²·Á³¿² Ð«²·Á¿«¬± Ð³«´¬·
: automatic transformation
: manual modeling
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í
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ëòîæ Ð«²· ³¿² ÈÓÔ

ì è ïê íî

Í»ª»®ß°°¬»³°

ÓÍ íí íé ìë êï

ÈÓÔ ·¦» ëé éí ïðë ïêç

Í»ª»®ß°°¿ª¹ ¬»³°

ÓÍ ëð ëì êî éè

ÈÓÔ ·¦» êð éê ïðè ïéî

Í»ª»®ß°°¬»³° ¸«³·¼

ÓÍ ëé êë èï ïçí

ÈÓÔ ·¦» çé ïîç ïçí íîï

Ð«²· ³¿² ì Í»ª»®ß°°¬»³°

ëòë Ò±¼»ó´»ª»´ Ð×Ó

Ð«²· ³¿² ÐÍÓîÐ×Ó Í¿³°´·²¹Ì¿µ Í»²¼·²¹Ì¿µ

Î»½»·ª·²¹Ì¿µ

Ì¿µ Î±´» Ì¿µ

°®±¬±½±´ Î±´» Ò±¼»

ëòë ïí

ïî è
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í

ëòî
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Ô»¹»²¼

deploymentCondition = ANY

: BaseStationRole

encryption = NONE

compression = NONE

receiveDataType = TEMPERATURE

protocol = CTP

: ReceivingTask

location = ROOM1
id = 1

: Node

deploymentCondition = ALL

: MemberRole

samplingCondition = 1000

dataType = TEMPERATURE

: SamplingTask

encryption = NONE

compression = NONE

transmissionCondition = 1000
sendDataType = TEMPERATURE

protocol = CTP

: SendingTask

location = ROOM1
id = 0

: Node

location = ROOM1

id = 3

: Node

location = ROOM1

id = 2

: Node

memberId = {2,3}
deploymentCondition = ANY

: LeaderRole
encryption = NONE

compression = NONE

transmissionCondition = 1000

sendDataType = TEMPERATURE

protocol = CTP

: SendingTask

encryption = NONE

compression = NONE

receiveDataType = TEMPERATURE
protocol = CTP

: ReceivingTask

Þ´¿½µ »´»³»²¬æ ß«¬±³¿¬·½¿´´§ ¹»²»®¿¬»¼
Ù®¿§ »´»³»²¬æ Ó¿²«¿´´§ ³±¼·º·»¼

ëòëæ Ð«²· ³¿² Í»ª»®ß°°¬»³°
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ëòíæ øÍ»ª»®ß°°¬»³°÷

Ý¬®¿² Ý³±¼

Ð«²· ³¿² øì ²±¼»÷ êïì ëé êéï

Ð«²· ³¿² øè ²±¼»÷ êïì éí êèé

Ð«²· ³¿² øïê ²±¼»÷ êïì ïðë éïç

Ð«²· ³¿² øíî ²±¼»÷ êïì ïêç éèí

Ð«²· ¿«¬± ïééî ð ïééî

Ð³«´¬· éêì ð éêì

ëòìæ øÍ»ª»®ß°°¿ª¹ ¬»³°÷

Ý¬®¿² Ý³±¼

Ð«²· ³¿² øì ²±¼»÷ êïì êð êéì

Ð«²· ³¿² øè ²±¼»÷ êïì éê êçð

Ð«²· ³¿² øïê ²±¼»÷ êïì ïðè éîî

Ð«²· ³¿² øíî ²±¼»÷ êïì ïéî éèê

Ð«²· ¿«¬± ïééî ð ïééî

Ð³«´¬· éêì ð éêì

Ð«²· ³¿² Ð³«´¬·

Ð«²· ³¿²

ÉÍÒ

Í»ª»®ß°°¬»³° ÉÍÒ

ëòë

Ô»¿¼»®Î±´» ëòê

ïé

ÉÍÒ

Ð«²· ³¿²

Ð³«´¬·

Ð×Ó Ð«²· ³¿²
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ëòëæ øÍ»ª»®ß°°¬»³° ¸«³·¼÷

Ý¬®¿² Ý³±¼

Ð«²· ³¿² øì ²±¼»÷ êïì çé éïï

Ð«²· ³¿² øè ²±¼»÷ êïì ïîç éìí

Ð«²· ³¿² øïê ²±¼»÷ êïì ïçí èðé

Ð«²· ³¿² øíî ²±¼»÷ êïì íîï çíë

Ð«²· ¿«¬± ïééî ð ïééî

Ð³«´¬· éêì ð éêì

ëòêæ æ Ì·µ·®·ÜÞ ªò Ì·²§ÑÍñÒ»Ý

Ì·µ·®·ÜÞ íèìðð íéëçé çéòçðêû

Ì·²§ÑÍñÒ»Ý ìíîðð ìîéêè ççòðððû

Í»ª»®ß°°¬»³° ÉÍÒ Ì·µ·®·ÜÞ

Ì·²§ÑÍñÒ»Ý

ëòê í

Ì·²§ÑÍ ìíîðð Ì·µ·®·ÜÞ íèìðð

Ì·µ·®·ÜÞ ï

Ì·µ·®·ÜÞ çéòçû

Ì·²§ÑÍ ççû Ì·µ·®·ÜÞ

Ì·²§ÑÍ

ÝÌÐ Ì·²§ÑÍ Ì·µ·®·ÜÞ

ëòé íð

ï¸¬¬°æññ¹·¬¸«¾ò½±³ñ½±®»´¿¾ñÌ·µ·®·ÜÞ
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deploymentCondition = ANY

: BaseStationRole

encryption = NONE
compression = NONE

receiveDataType = TEMPERATURE
protocol = CTP

: ReceivingTask

location = ROOM1
id = 1

: Node

deploymentCondition = ALL

: MemberRole

samplingCondition = 1000
dataType = TEMPERATURE

: SamplingTask

encryption = NONE
compression = NONE
transmissionCondition = 1000
sendDataType = TEMPERATURE
protocol = CTP

: SendingTask

location = ROOM1
id = 0

: Node

location = ROOM1
id = 3

: Node

location = ROOM1
id = 2

: Node

Ô»¹»²¼

Þ´¿½µ »´»³»²¬æ ß«¬±³¿¬·½¿´´§ ¹»²»®¿¬»¼
Ù®¿§ »´»³»²¬æ Ó¿²«¿´´§ ³±¼·º·»¼

ëòêæ Ð«²· ³¿² Í»ª»®ß°°¬»³°

Ì·²§ÑÍñÒ»Ý Ì·µ·®·ÜÞ

ÝÌÐ

Ì·µ·®·ÜÞ

Ì·²§ÑÍñÒ»Ý

ÉÍÒ

Ð×Ó

ÉÍÒ

ëòíòî

ÉÍÒ

Ð×Ó

Ð×Ó ÉÍÒ
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ëòéæ æ Ì·µ·®·ÜÞ ªò Ì·²§ÑÍñÒ»Ý

ÅÊÃ ÅÊÃ ÅÊÃ

Ò±¼» ï îòéïç îòëèë ðòïíë

Ì·µ·®·ÜÞ Ò±¼» î îòêêê îòëêç ðòðçé

Ò±¼» í îòéîï îòêïç ðòïðî

Ò±¼» ï îòçìï îòêìç ðòîçï

Ì·²§ÑÍñÒ»Ý Ò±¼» î îòçïì îòêîè ðòîèê

Ò±¼» í îòèèë îòêïð ðòîéë

Ù®±«°ó´»ª»´ Ð×Ó Ò±¼»ó´»ª»´ Ð×Ó

Ù®±«°ó´»ª»´ Ð×Ó

Ù®±«°ó´»ª»´ Ð×Ó Ò±¼»ó´»ª»´

ÉÍÒ

ÍÔÆÉ ÅéèÃ Ù®±«°ó´»ª»´ Ð×Ó Ý±³³«²·½¿¬·±²

½±³°®»·±² ÒÑÒÛ ÍÔÆÉ ëòé

ÉÍÒ

ÉÍÒ

Ð×Ó

ì Ó·½¿ó¦ ³±¬» î

ëòè í
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locationCondition = WHOLE

topology = TREE

: Group

: Sink

locationCondition = WHOLE

topology = TREE

: Group

selectionPattern = ANY

: LeaderNode

transmissionCondition = 1000

samplingCondition = 1000
dataType = TEMPERATURE

selectionPattern = ALL

: MemberNodes

encryption = NONE

compression = NONE

: Communication

encryption = NONE
compression = NONE

: Communication

ÍÔÆÉ

ÍÔÆÉ

ëòéæ Ù®±«°ó´»ª»´ Ð×Ó

ëòèæ æ Ò± ½±³°®»·±² ªò ÍÔÆÉ

Ò± ½±³°®»·±² ìíîðð ìîéêè ççòðððû

ÍÔÆÉ ìíîðð ìíïçç ççòççèû
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