
���������	��
	���	
������	���	�������
������ "!$#�%"&$'"(*)$+�, API -�.�/ ���
0�1	2�3

†
, 4�576 ††

, 8	9�:�; †

<"=?>?@?ACB"A?D
†
,

<"=?>?@?A?@?A?E
††

,

1 FHG"ICJK"L*M*NPORQPSUTWVPXPYRZUMW[U\P]W^P_U`baPcedPf*gPhR[U\R]*^P_b`
1)
MPiWjUk*lPmndPoUpRqngPh[U\P]W^P_b`PTW[U\*rRstaeuPvRwPxby*[RzP{b|*}U~W�?�P�n�W�U�WSP�R�t�e�PdR�t��f*[PzP{b|*}bM*�kW�U�W�R[b\P~b�e�Phb�W�RzUkW�R�t�e�bpP�baeS��n�bMW�P�b�b�e�UMW[RzUkW�R�tcefP�W�R�R P¡bkW¢£"¤ p"]�^"_?`�S?¥"p"qgRh¦[b\¦]§^R_�`R�§�¦oRd�TWfW�¦[b\¦M§�Rz�kW¨¦© ¤ p§ªR«¦¬R­¦�b®§¯�°b±³²b`¦~W´¦µ7cefW¢¦rb�¦¶pWvR·R¸R¹R¢Rºb»Wlb¼§�Rf*½R¾Rz�TW¢R¿R�RÀbÁRÂWdR¢RÃRÄb�§�bÂRpW¢R¹R¢Rºb~RiWÅ��e��pWÆR©RSb¥RpRq£¦Ç M§gRh¦[�\¦]§^¦_�`¦T§�R[�\¦�§È¦¿

PC
~W�¦�7�³�¦d¦o�p¦~WfW¢�¿R��M§É��¦T§fR�¦|§ÊU�nË§�7�³�¦Ì

Í ^�Î¦`
LSI
k§�¦["\¦�§Ï¦Ð¦Ñ¦Ò�q³Ó�M§Ì�Ô§f £¦Ç M§Õ¦Ö¦×¦Ø�~§g¦h�[�\¦]§^¦_�`¦�§��o¦d¦­¦Ù¦S�¥¦p¦�¸RÚ ¤ pWÛRÜU~R¥RpPqnÝRÞRßRSUTWf*gRhR[b\P]W^R_U`RMWÕPÖR×RØUkW¸RÚ�cnf*àbáRkWl�mnÌ¦âPãbkWä ¤ q

2 åçæ?èçéCê?ëçì?íCîCïCð
2.1 +", API(ApplicationProgramInterface)K"L*MWNROPQRSUT

PC
�PñW^UÎRk*¿RoRÌPªR«R¬P­R�PòRóbM*NROUkWl"mndR�t�ôf*ÓbMWòRóUkWõP¿�cef�ghP[U\R]*^P_b`PkPiWjtceÌUqnÓUMWÌUÔWf £PÇ MWgPhR[U\P]W^P_U`RT

MPI(Message Passing Interface)
k¿RoRdRÕRÖbk*l�öeq

MPI
a*TWf

PC
�PñW^bÎRyb÷WMWªR«bøWù�±eZRÃRÄU�W�bÂRpWúRûbMRËRüW{R^býWSRþRÿ

���UkWl�önÌbÔPM��R�UÎWÕPÖbMW���RhUy����PSb¥PpRq £RÇ MWgRhP[b\P]W^R_U`RT*f
MPI
M*¢�	�
UM��

�"S?¥"p
MPICH(MPI CHameleon)

k*¿"o"d"Ó?M�
��?k�l"mnd�o?p"q
2.2 �������  ������£RÇ MWgRhR[b\R]W^R_b`RTWfW[b\

1 ��� � 1 ��� �R�R�7�e�RÌ PC
f*û � MW[RzR{b|W}b� �"!RÖ�ceÌR[z�#RÞUk�$�ö

PC
f&%�'R R¡�(UM����bkWl�ö

PC
~

1
�bMW�7�R�e�W�U�R�W�R���e�PdRobpRqngRhR[b\R]W^_?`"���?Â"p��"�?Î�Õ"Ö?M�)P�?k

Fig. 1
��ä ¤ q�*�Ì"f*�

PC
M,+�-?T�V?M�ÕC�$S?¥"p"q

PC( )

700
600

800
: 1

: 1

PC

PC

Fig. 1
g"h"[?\"]�^"_?`"���?Â"p��P�?Î�Õ"Ö?M�)"�

• . ��
��"¿ PC[Pz�#PÞ�!PÖR¿
PC
� �/!RÖtceÌP[Rz�#RÞ�0�1�%�'P R¡�(�2�3

PC
� �/!RÖtceÌP R¡�#RÞUkW�U�Wf[?\"M�V"�"z?k�¨"©tc . �?k�lCöeq

•
["z�#"Þ�!"Ö"¿

PC[�z�{"|$}"���4!*Ö?c Ì £�Ç [�z�#�Þ�f�� ��[�z&#�Þ��"¶51�{"|$}
ID
kn� . ��
���¿ PC

À�6�Ö ¤ p�q

Investigation on Communication Protocol in Intelligent Lighting System

Mitsunori MIKI, Takeshi NISHIDA, Tomoyuki HIROYASU



•
%�'" "¡�(�2�3

PC� . ��
��R¿ PC
� �/!PÖ�cnÌR�PzbM��Uk�%�'R P¡taRcnd����bcnf*� . ��
��P¿ PC

À�6RÖ ¤ pRq
3 ��� API î���	

MPI
T�

����������¯"���"|��
�?k¦lCö$r�x?~"¥�p�Ì7Ô�f��������
��®"M���(?~�����o7q�*�Ì"f

MPI
T*þPÿ����P¿bM*ÕRÖ

API
Sb¥U��f*ÕPÖ! U���P�bÎPM#"%$b~�&b���Wy*ob¶UöW�

TCP
k*¿RoPdR¢�	���PdPoUpR�UaW~�')(�f*ÕPÖU�P�R�Pp# UýP»#*)(*yRpPqnÓb�*SPf

UNIX
�

Windows
yb÷*MW���

OS
~#+P�

TCP/IP
rRxbk#,R¿ ¤ pWÌbÔRM

socketAPI
k*¿RoRfP�§�RÕRÖ!-!.bM#/��eo

UDP
kW¿RoRdRÕRÖbkWl�öW¶bö�"]�^"_?`"M�à?á"k�lCöeq

4 UDP î�021�354�6�7�8Cî�9�:
Fig. 1

�$ä7c Ì"¶�ö$�$fWg�h�[�\�]$^¦_"`��¦T$[¦z"k$ú¦û � M PC
À,6�Ö ¤ p$Õ¦Ö"~�¥¦p�qW��M$Õ�Ö��$�o¦d¦f

UDP
M�;¦ü§��<>=�?e^��³k§¿¦o�p¦��a³S¦Õ¦Ö��§��Â¦pA@¦��B¦��CU�!<³kA/7��( ¤ p¦��a§~§S��¦p¦qcW�Ucef
TCP

aED!F ¤ pUa
UDP

T*ÕRÖb�W�UÂRpWÖ!G%Hb~#IJ( fWÕRÖ%KbM#LNM*S!O!P7�R�eM#Q%Rb~#&�PpP�Ua*~�SNT��n�UpPqnÓU�WSPf�UP^%V?�n�PM
PC
���WIP^%V?�n�PM

PC
ÀPgPhR[U\P]*^P_b`PM*ÕPÖPS

XJYWp#Z![Rh�yW}!\R²bM
100
B�\��eM#O!P?�R�ek#]R�¦S!^Rª!'J(§M!_Wûa`

100,000
_�b�6�!RÖ�cefWÓbMWÉM�!RÖ!cb�W�bÂRp#O!P?�P�dQ!R!ebk��!fNgW�R¯

2)
kW¿RoRd!fR© ¤ pRqEf¦©tceÌ!O!P?�R�dQ!R!ebk

Table

1
��f�¢"º?��¿"o"Ì

PC
M�^�V?�n�"k

Table 2
�*ä ¤ q

Table 1 UDP
M
O�P?�"�hQ�R�e

i
j
k�l m
n o
np
q
r
(%) s
t
u
v k�l (Kbps) s
t
u
v k�l (Kbps)

99.8 35,810 60

Table 2
6�!"Ö

PC
M
H"x

CPU w
x k w�y (Hz)m�n
PC 1.66Go�n
PC 333M

Table 1
¶U�ôf�ÕPÖU�*�PoPd%O%P?�P�nM
Q%RU~�&��*dPoUpP�Ua*~"¼P�PpPq*�*�UT*f�6PÖ%cUM

PC
M*^

V?�n�RMW×U~#URoPÌbÔ*f&!RÖ!HRx%z!{UM#O!P7�P�³~&!RÖ!c
PC
��|RoPd�c�**oRf�O!P7�P�³M�Q!Rb~�&N�d�c&*�mnÌRÌbÔ*Sb¥RpPqnÓb�WSPf*�!O!P7�P�eM�6RÖ%}b��~!\b�Pü#�%�!�bM

Wait time
k#�%��cnf&6RÖR^¯P�UË"�P�nk�I%���n�PÌP�%�UM#O%P?�P��Q%R%eUk�fR© ¤ pPq

Fig. 2
�

Wait time
k��%��cnÌ% UM�O%PU��hQ�R�e?k�ä ¤ q

Wait time( )

Fig. 2 Wait time
���� ?M
O�P?�P�>Q�R%e

Fig. 2
�Wä�ceÌb¶böW�Wf#�

1000
~�\b�Rü#�!�RzbM

Wait time
kA�!� ¤ pR�baeSRf�O�P?�P�dQ!R!eb~

0
ay�mnÌbq&*WÌRfP�RM# bM&!RÖR^R¯R�UË"�P�eT

700 � 900(kbps)
Sb¥¦mnÌ�M*SRf

100
B�\��nM#O!P?�P�ek

1
�ý"�
�

1000 � !"Ö"S��"p"�?a��"yPp"qgPhP[U\R]*^P_U`RT*f
1
�UýR�*û�_PM!;Pü*�2<E=�?n^ �nk*ltö*�ba*~*S��W���*vP· ¤ p*ÌUÔ*f

UDPkW¿RobpR�UaW~#^RªRwRxRSb¥RpbaWS�T �e�bpRqn¢¦ÉU�
UDP

kW¿RoRdR¢�	�cnÌRgRhR[b\R]W^R_b`RMWvR·¢"º?k�l"m$Ì"â"ã"f?�$�"["zU�
��� ¤ p"�?a�~
���"S���Ì?q
�������
1) Miki M Imazato K, Hiroyasu T. Proposal for an intelligent lighting system, and verification of control method

effectiveness. Proc IEEE CIS, pp. 520–525, 2004.

2) �A�A�#�����A� . �A���> W¡�¢ j�k%l v!xA£A¤�¥W¦A£�§A¨A©#ªA« TCP/IP ¬ k%ld­ u�w>¡#®A¯ . °²± BP ³ , 2004.


