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� 3Á;ç6»/, LiteOS

� 3•Dõ)[A�1ˆ �CA5ZigBee>�*Û(Ž+e8à+˜/Æ4K/Æ=I/.2�<•2Ë,Ã8�<‰
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>÷;�A�9� �Í<¹(‘;(*‡3Î/$A&4•*Û5L>+<Ã �Í6½.\/=/$+eB�>÷Añ-ØD7
>Ö=T9»/0

� TinyOS+e27>ÿ?µ
� 8à+˜*•?£ �Í;(/=/$+e?£?�,É@ŠD�8�<‰�Í+L,5.EA�1ˆA2Añ*Œ=T)ê.œ9’,Ç

0­)ñ

� ZigBee+e27>ÿ?µ
� D�;+Aû+n;ú�C+n?µ6½�C*Ô@t)ú�C,èA',�AÇAä
� ?ŽAJC\A22��Q.ž,ë �R�Í,5AÓ0ßDëB•A�9�-À�Í)�3ÜAû1™A�)�1V+n)ê(_
� -Ø0³)[8�)�=TA� �Í0™/V,�B�Dõ0³AÓ0ß)[8�'Ô,	 �Í9’,Ç=IAä?µ/.2êA'D�
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� 5[E�>??�*Œ-±8X2ê)Å8;>),	B¬?±;^6Ë+eA�9� �Ü

� A8Aä?µ
� *�,÷3ÜAä>÷Añ0•;VDëB•�Í*Û5LDëB•/.9¬4GDëB•

� 2êA'D�?µ
� 6½;+/0,AD7+x)D0½.Z/.,AD7AÓ0ß8�<‰�Ü

� 2ê3ŠCZ?µ
� >Ö=T2ê)$0Ö�Í;+AÇ*Ç*ƒ8X*´;^ KB+^;^'º KB�CMCU6½4G*´; M̂Hz

+^;^;� MHz,×>�+e)�=MAÇAä

� 0Ç9¾?µ
� 2ê,!4CB¬?±0�E�>�8E<�RTOSE
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� *�;�DëB•A�*¯?µ,÷7…,Þ'™ �Í(}6�4lB»6»*Ç-À,);=>ÿ>Ö=TD1,�<•:‹

9�/.;.,æ*Ç*ƒ8XDëB•+]D#+e8ÒB»)�>),	
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� /Ï,÷ Hal�Í Kernel�Í Service/. App;å)D�Í)�8ó@p-ÒE�@N:p
)D2ê+˜Aä>ã)D�ÉB«?Î3�)D+˜Aä�Ê�C>ã)D1œD�+˜Aä:p)D+e)@
55�Í8'*�4l>ã)D,5:p)D+eA!3–

� Service)D<Â.J4lA�>Ö4qDõD/-�>R�Í.JAÇAäApp@BBÒ?µE
DÑ
)ê>�A�-×=‹Cœ+e2êD�?±9Î0ß, )�Aê Kernel>�CƒD7E
DÑ<Â.J
0�*‚D�)æ �Í'Ý3‰;#0ß+e,÷,Ã/.+˜,)+i.G6½

� B»Service)D,5?�3�/. Kernel+eD�)÷>ã�ÍAÇAäApp)D+e2Ë,Ã
2.0Ó/Ð>�@BBÒ<�Aä+^+e-�>R�Í)�8ó1‰D[ Kernel1™?±4M1t/.
E
DÑ+e.ž)í �Í,YAÇAä+eB¬?±2.<Æ>÷>�Cƒ?Š-�>RB»Kernel;#
0ß+˜,)8X+e9�,�>ã?Ž+˜@~/Ð+e.ž)í
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-�>R-�>R-�>R-�>R�Í�Í�Í�Í2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�

� ,	AF �Û-�>R
� A5(\,� (Passive),Þ;�+i*Þ=ƒ) 9�9�+˜Aä9œ/T<Â.J-�>R+e,5?�)çD�

>�-�>R (Service)�Í-�>R+e Passive.EE�6„;�AñD[Aû8'*�,5?�D�0Å+e
X•/0A!3–�Í*´,Y0Ó/Ð-�>R+eE
DÑ�DAS*¬�Í(_>%A5;VB��Q-�>R�R8à
+˜,5?�+e(\,�.EE�<¹?µ �D

� ,	AF �Û2êB¬?±-�>R(Runnable Service)
� ;�>÷4l evolve1t2û+e-�>R�D2êB¬?±,5?�-�>R+e?±>�2ê=I.žAñ>ÿDÕ

<•0�@p-Ò6	;W�Í-¤DÕ<•0�+e@~/ÐAê,Ã;î-Ù-¤,5?�-�>R+e;#0ß
(event)9�,� �ÍB» CB�@uD1?¯;�:p=I.žA�-×*ÙAñ event)/;^+e evolve
1t2û/�;^;�>÷ �DA�'Ä �Í+˜,)8X0�)ñ+D8Q?�-Ø2êB¬?±-�>RDË,Ã;#0ß�C
9�,�D�?±+eBÑ9¯ �D

� ,	AF �Û-�>R3� (Service Library)
� <�Añ-�>R+e0•/0 �D
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-�>R-�>R-�>R-�>R�Í�Í�Í�Í2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�

� B»OpenWSND1�Í2êB¬?±-�>R;(A�-×2ê(\+˜,)D�?±+e;�<Æ �Í
=I)Ä2@Añ9È>ã?¯;��Û

� typedef struct{
� Int state;
� }service_t;

� /* -�>R*•1IB�?�/ú */
� service_t * service_ construct( void * mem, int size, …);
� void service_ destroy( service_t * svc );
� service_t * service_open( service_t * svc, …);
� void service_close( service_t * svc );
� /* 1t;6=ƒ) ,Ã3•+e;#0ß)�9�,�-�>RDÕ<•0�@~/Ð */
� int service_evolve( service_t * svc, event_t e ); 
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-�>R-�>R-�>R-�>R�Í�Í�Í�Í2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�

� 2êB¬?±-�>R(Runnable Service)/.*Œ=TRTOSD1+e9¯>R
(Task)0�?�)í (Thread)(i1p

� 2êB¬?±-�>R>];64lOOAæ+„�Í0•)ê4l;^2>/.):E� �ÍE�>�A�-×Cœ<Æ
)ê>�DëB•:‹9�B�;.,æ+e+F>� �Í0Ö:z4lDëB•8�,Ò:‹9�;.,æB»6»*Ç;=
>ÿ>Ö=TD1)Å8;B¬?±D1+e8ÒB»)�>),	?µ�Í0Ö:z4lDëB•?š5�+e2ê6½?µ�Ü

� 2êB¬?±-�>R,5=ƒ<Â.J(‹DÝ+eevolve1t2û�Élistener1t2û�Ê1t;=3•Dõ
8E<�,5?�+e;#0ß;E9Ì)�9�,�Dõ:ŽDÕ<•0�@~/Ð �D,YB»2�+…+e,A?�)í
)�,Ã6„?®D1�Í?�)íDõ0›(y?Ì.}3Î;#0ß/.;^2>+e;E9Ì;E*�1ˆ6�/.6»
) +eDÕ<•0��D
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-�>R-�>R-�>R-�>R�Í�Í�Í�Í2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�2êB¬?±-�>R/.-�>R3�

� B»CƒD70½.Z>ã�ÍAÇAä)í?Ó(Application)=j/Ð>�9È>ã
9ÞB‹E
�Û

� App := {Sapp, C, Scheduler }

� 8ED1�Í Sapp(Ž;�AÇAä)í?Ó-�>R0• �Í<�;(-�>R3�+eDô0• �Í C(Ž;�-Ø
-�>RD�0Å;#0ß4˜DË+e.y>Ö�ÍB»>Ö=T*�;�/Ð;�-Ù,	 �Í Scheduler)ñ+D
;#0ß/Û*� �C=ID� �C,÷,Ã/.@t)ú+e.G6½�Í9�,�-Ø2êD�?±-�>R+e@~/Ð �D

� AS*¬�ÍAÇAä)í?Ó+e.Z1I.ž)í2.;(*´-�>R3�D1<Õ@B
Aä+^+e-�>R�Í9œ/T*•1I8E;�3Þ �Í)�1‰D[ Kernel1L
<�5è4M1t8Q3•+e.ž)í
� 9È-�>R3�D19’:z<¹,	E
0ß �ÍBÓ2êDõ?±2Ë,Ã)�)�*�1™-�>R3�
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-�>RDëB•+e2�<•:‹9�)@55-�>RDëB•+e2�<•:‹9�)@55-�>RDëB•+e2�<•:‹9�)@55-�>RDëB•+e2�<•:‹9�)@55

� B�=IAäPC0�9Î0ß)�=M �ÍB»DëB•-À,);=>ÿ>Ö=TD1�Í
AÇ7M4G/ù(}8�,Ò+eDëB•:‹9�B�;.,æ
� 'Ý3‰B»)í?ÓD18�,Ò+e*•1I/.?�/ú,5?� �ÍCƒ;(Aê,�<•6»*Ç.}3Î<�,É

(_:Ž+e9Ö+„�CAÇAä+e;�;�?µA�9�/.)Å8;B¬?±+e-À2ê2à?µA�9�<�2W
,	+e �D

� AS*¬�Í OpenWSND1B¾)�D�)÷,5?�+e,�<•:‹9�B�
?�/ú
� <�Añ,5?�(y?Ì*�,÷B….aDõ0›+e*Ç*ƒ8X?�/%�Í)�8óB»*�;�/Ð;�=TA�

*•1I �DCƒD7A�*¯?µ'²DëB•?µ:‹9�E�+e,Þ;�(}6�4lAê-�>R*•1I;�'½
+]D#+e>Ö=T)�9˜,	?µ�ÍA50‘,�<•:‹9�;.,æ+]D#+e6»*Ç<
8
*Ù3•+e
8ÒB»)�>),	?µ �ÍAñD[Aû<Â-À>Ö=T)Å8;B¬?±+e2ê2à?µ�D
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+˜,)8X/.-�>R+eCT/0+˜,)8X/.-�>R+eCT/0+˜,)8X/.-�>R+eCT/0+˜,)8X/.-�>R+eCT/0

� AÇAäAê-Ø-�>RCT/0,Y)ê
� CT/0+e;7,/'Ý3‰�Û;#0ß=ID�0�D' �C;#0ß,÷,Ã0�D'/.;#0ß+˜,)0�D'
� ;#0ß+e=ID�/.,÷,Ã,÷(‘=I.ž notifier,5?�/. dispatcher,5?�;�>÷ �D

notifier,5?�-›BÑ1L;6+^+e;#0ß e-•D',A,þ;î-Ù<�Añ1t;6C€ �Í,Y
dispatcherBÓA�-Ú2>6») +e;#0ß--�>RAÔ:…(Ž0�C€.‡BÓ@BBÒ?µ+e1Le;î
-Ù6”A�-×1t;6C€ �DB»1t;6C€D�Añ1-×+e9
3�>ã �Í,Ã;îC€2êA5D�1t+˜Aä
1t;6C€+eevolve()1t2û/�;^1L;#0ß e;î.ž9† �D

� +L;( notifier/. dispatcher,5?�D�6½;�>÷=M)�+˜Aä �Í
9È?ÉAM)�+˜Aä�ÍBÓ?É3ÜAä+˜,)(scheduler),5?�-�>R �D
� ?ÉA�AM)�,Ã;î+e;#0ß2ê=g9Ìscheduler;#0ß,44q�Í)�Aê scheduler*Û

3Î;�>÷AM)�*‡3Î
� <¹(‘+e �ÍAêAÓ0ß*†,Ã+eD1,0-�>R)í?ÓA�2ê1LB•,	/$+e;#0ß=g9Ì-¤,4

4q�Í)�Aê scheduler*Û3Î;�>÷,èD1,0<•>ã+e0­?Ù*‡3Î �D
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AÇAä)í?ÓE
DÑAÇAä)í?ÓE
DÑAÇAä)í?ÓE
DÑAÇAä)í?ÓE
DÑ
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,5D1,0+e*‡3Î——D1,0-�>R(Ž
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;#0ß,÷,Ã
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?µ6½,÷>W?µ6½,÷>W?µ6½,÷>W?µ6½,÷>W

� ,	AF �Û;#0ß*‡3Î6½4G
� 16�D46»Cœ-×>Ö=T6½*‡3Î=‹(p+e;#0ß;^4`�D
� B»A�-×60MHz ARM?Ÿ8
:p �ÍD�4•8�2ZA51•;ç+FD=8;=‹)ê �Í0º,	

5à-×;#0ß?ÉA�104<ÖD�4•)&6½*‡3Î=‹(p�ÍBÓ-¤?Ÿ8
+e;#0ß*‡3Î6½
4G2ê*Ð+6̂000-×/6��DCƒ-×;ú5+E�.\5[E�2Y*Ô) ,÷AÇAä)Â/0 �D,YB»
8MHz;�D4+eMCU:p�Í;#0ß*‡3Î6½4GA�2ê*Ð+^800-×/6�E�Aó�D
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2ê2à?µ,÷>W2ê2à?µ,÷>W2ê2à?µ,÷>W2ê2à?µ,÷>W

� ,A-�>R,5?�)�?±@~/Ð+eAÇAä>Ö=T6„;�(„AûB�)D*¯DÕ<•0�6„
?®0�Petri=™6„?®,5Cv�Í(„Aû?¯;�/Ð@ŠD� �D

� 9‚?�4l,�<•6»*Ç,÷7… �Í(}6�4lAê,�<•6»*Ç,÷7…+]D#+e8ÒB»
+e?±>�)�9˜,	?µ �D

� (_D+:pCœ-×+˜,)8X6»/,/.1t;=6»/,+˜,)+e<�Añ-�>R,5?�,�
B¬?±B»=MA�-×?�)í:p>ã>%D1�Í5ÜAñ?�)í8ñ/Ü+e:p>ã>%2Ë?��Í
,Y-�>R,5?�D�0Å8ñ/Ü+e2Ë?�1—+i=MAû86=I+e/�;^+˜Aä2Ë?��D
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A8Aä?µ,÷>WA8Aä?µ,÷>WA8Aä?µ,÷>WA8Aä?µ,÷>W

� B»9Ì5æ:p1p86=I+e?�)í6„?®55>�-•B´ �Í+L,A?�)í6„?®D1+e
?Ž+˜=M)�=I?¦(D/Å/=-•B´ �Í8ó>�4l;�>÷DÕ<•0�:‰0§ �Í?�)í
6„;�>ã=I)Ä?ÉA^9Ì,O=ƒ+e*‡3Î9È>?>ÿ@N/Ø�Í?�>Ã+e*Œ+~�Í
.S?�;^2>(D/Å+i �Í,YB» OpenWSN6»/,D�)÷>ã �Í:p;W.ž)í
A22�.‡,×/Ð �Í5à-×2êD�?±-�>R2ê0•D1.yDÃ*‡3Î5@0Ž,Y)�;(
1\/Æ1t2û�Í,Y8ó �Í APP)DA�E�@N=M@š+e3�0½�ÍCœ-×>Ö=T-�
-Ò=TA��Í0Ó/Ð4l;�Aä/.3ŠCZ �D
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0Ç9¾?µ,÷>W0Ç9¾?µ,÷>W0Ç9¾?µ,÷>W0Ç9¾?µ,÷>W

� 0©2ê+F,!B¬?±�ÍA�2ê=I.ž8ñ/Ü scheduler+e9�,�B•
;�>÷Cœ-×<Æ>Ö?�;ÿDXRTOS+eA'D��D
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� +n.G/%9Î0ß0½.Z/.):E�>Ö=T6»/,D�)÷
� B…0§2010>ãRelease
� B�*Œ=TRTOSDæD9B»Real time scheduling/.*Œ=TDesktop/Server OS�É9È�Ê

Windows/. Linux)DæD9B»High Throughput)�=M�Í OpenWSN1LDæD9B»Low 
Power3Á6 (‹AÇAä�Í)�;+,)8�/C Real-time/. High Throughput�D

� 6�?�DëB•-À,);=>ÿ>Ö=TAÇAä+e)Í1•*¶E
0ß/Ð=™5H?ŽAJC\D�)÷
� D�)÷=™DÕ=™/.ad hoc5�Aê
� D�)÷=™5H?ŽAJC\,	D'�Í,Þ(„@q2 B�2Ë,Ã

� -Ý,A+eE
0ß/.?ŽAJD�)÷
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,5>�3•+eB…)C

Cf>�
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,5>�3•+eB…)C

� -Ú2>6‡,\,	5* �Í)ê(_1LB»>�3• 36Ë6»Bº*¯*Ô.‡6„1V+n�Í 36ËD�/T1L1V+n
+^?Î,AAÇAä2êA51t;=+e)í,) �D;#;�:p �Í1’<ÍA22�(\/=,A4•B�<�1t;=

� AêAû?£?¬)È0³+e1Š9Ì�Í*Œ-±8XAÓ0ß8�<‰,A@š/Ð+e9�;')�2êE	+S�Í+L9Î
0ß8�<‰1LDQ1F;6<�+^:z;^2ËB•@BBÒ:p�ÍCƒ,5)È0³ �C2Ë,ÃC€/.2î/È,�;(
Añ3Ü+e

� AêAû2�Cš0´2H�Í)Ä.‡>??�*Œ-±8XAÓ0ß1‚+„+e0¼-Ò1L@Y;ú1V+n�ÍD�Añ:z
;^AÖAñ/,?¥0•;V+e)È:m6½.\0­?Ù>
)÷1p-À3Ü9Ô5+
� ;Ý2Ý�Û;�5Õ;(/,?¥0•;V �à

� (‹DÝD�Cš-Ý0´0…4s�ÍB�=I?¦;1)Â3Á;ç �Í1L?¯)ê0™0³)�*Ç+e276� �Í)�0�
A�0³,!*Ô �Í+LD1.›;1)Â2ê6½3Þ=ƒ�Í ZigBeeA�?Î0�C]DX+]

� DÉAñ0•;V/.(‹DÝ0•;V1L0­?Ù.S*Ç
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,5>�3•+eB…)C

� *Œ-±B�)C4 �̀C6½4`.J-Ù�C=™5H.}3ÎB�'“9Œ�C;^2>,÷>W;(6 8Ñ/.>�3•+e
DXA�0•;VCp'Ž
� AS*¬A�)ê>�@q,Ã+e9©+„/.D9+„
� OpenWSN Team+eD9+„2.;( �Û1‚+„8�<‰�ÉDæD9*Œ-±B�)C4`A50‘8�<‰9Î

0ß�Ê�C;^2>*‡3Î

� B�*Œ=T0•;V+e9»/06�>õ�Í@p-Ò+e@H;V/Ð+e*Œ-±8X=™5HB»;�0«D19¤>�Aû
-ØD7?¯;�+eB´1\=™5H�Í3Þ9È.EA�8TA�D1=pDæ+ˆB•?�+e>??�*Œ-±8X

� CŸ-•/..EA�?É9�1L;(DXA�+eAÇAä=g;7�ÍCŸ-•?�.y3ÁAÇAä'Ý3‰:ˆ0�'“9Œ�C
D(6½1\=I�C1{6½�C/Ø2�+i4•B� �Í8TA�3ÁAÇAä1LDæD9.EA��C+ˆ4G+i?±A��D
8TA�3ÁAÇAä+e>R;�(_D+E�D61L)ê>�=g,�/.A^+](_4•B�,ÃCZ+eDXA�,�4G�Í
+L+R8Ñ1x,/CŸ-•+e=g,�9•9µ;(DXA�,�4G

� *Œ-±8X=™5H;^2>B�*Œ=T/.A2Añ?¦>Ã>Ö=T+e1‚/01L)ê>�?£+e?¦>Ã>Ö=T<¹
:L�Í*´,Y>�.Z1I:ˆ0�/Ð+e,Õ3‚=I5�E�/$8-+‡ �D

� B»<Æ*Œ-±=™+e0•;V/.AÇAä9µAñ*Þ.|)M�Í6 8Ñ;=E	Aû*Œ-±B�)C4`;7,/ �Í
8E4˜?±;ú,)1L5^Aû+ˆ4G�C1\=I �C.EA�+i*Œ=T4•B�
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6 8Ñ+eA�?Š*Î>T.|+„0�CšAJ.|+„

� AñZigBee2.E�.\4l �Í8E<�0•;V)�Aä.y?¥
� ZigBee)�;(=“6½+e �Í/=,A4•B�,�)�;( ZigBee+e:d)Å�ÍDÉAñ>Ö=TB»>�3•?�

+R)Å;�0Å6»9µ1L*Ô?±8E+a

� =™5H.‡6„2êA59¯AC3Š*Ô�ÍD�)÷ 65536-×1‚+„
� .‡6„*ÔB�?‚+e)O(‘/=*Ô �Í�Q4wDô*Ô4l;�5Õ6Ò,�Añ�R�Í=™5H*Ô4lA��QA�

@š�R�D9È*¬D�*Ô=™5H+e.}3Î/.B¬?±0�Añ/=,A?£>+<Ã�ÍD":zCƒ5Õ*Ô+e+FA�
=™5H>3/Ú*´>�<Þ;Ö.ž�D

� �Q2A3Ì)�.\B¼5è0´.G,æ9�;ê1ƒ2W�R
� ,A<Ù=™5HD11˜:˜2Õ*ÞB×0´.G,æ,Þ;��Í,58E<�1‚+„/.=™5H+e-’E�AäA�)�?‚

� 4U5�?¦+a;�/$;�/Ö �Í<Œ5J,Ô4l�ÍB¼5è@BA�-×)�BÖ5Õ,�;�;^2>+e?¦+a'ª
� ?É:•9Ì4l1ƒ?¦/&*Œ)�.‡5* �ÍCƒD7.|+„;Ö6�?¦+a8!.aE�+e)�+^>�

� =™5H�à6½=I?¦2.2êA54l
� =™5H+e.}3Î8÷?�+•>Ö=TB¬?±-Ý*Ô+e)ê(_�Í3Þ9È�ÍDõ>3-Ý?£2./=8)8ñ

� B»AÓ0ß:pD�A�)*Aä4l+n.G/%MCU/. Sensor2.;(+n.G/%:‰0§
� *Î>T+eAÓ0ß:‰0§+]D#.G/%8�-À�Í)�2@(Y.y,06½4G+eAÓ0ß;�+d9Î0ß+e1{6½

7M4G'¸,ò
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