
� ��� ����� �
	 �
��������������� ��� ����� �
!#"$"#%#&(')"#*#",+.-0/2143
57698;: <>=0?A@

!#"#"$%#&7')"$!#"CBEDGFH+ !#"$"#%#&(')"#I#JLK.MONQP
!$"#"$%#&7')"$R#!TS4U�VW+
576X8;: Y[ZE\

] ^`_XaHb
cedXf9g9hQikj4lnm(o7pXqCrXsut7vLwyx(zA{X|AtT}X~��
�A���������y���,����g7h2ikj4lnm(o7p9q��9���u����t
zA{������;�C�;�4��r9�� ¢¡���ikj4lnm(o7p�£9¤��T¥X¦
§ ���X�2��¨Q©)ª�i¢jQl�m¢o7p9tC«X¬�­�®7¯�� § ���°i
j2l�m9oXpL£;¤��T¥y¦ § �C�A�°­C±y² § �T³X´H�Xµ�¶9ª
pk·7¸�¹Qlº5�vT³7´`» ¼$½¾�L¿4À¢ÁC�;¶XÂA�L�
Ã�Ä�ÅÇÆ�È�q;ª(É�ÊQËÌiAjEl¢m�o�p�t�pA·�¸Q¹Ele5
v4i�jÍl(m�o�p�p�ÎÇÏ�Ð.¹AÑQÒ�·4ÓAÔ�Õ×ÖÙØ°Úuª¢ÛÝÜ
Þ)ß�àáÞ�àáâ�â�ã ­åä9æ4µ�¶�çk�L�7ÛèÜ Þ)ß�àéÞeàkâ�â ÈyqLª7É
Ê�Ëuikj4lnm¢o9p9p9ÎXÏ(Ð�¹LÑ�Ò(q�êXëu��dXì § ��®7í
tCê;ë9î9ï9ðXñ7òXóôÖÙØ;Ú9ª(õ à ')& ã È;öy���7µ�¶yÂA���
õ à ')& qCêXë7�X�;ªnî9ï7ðXñ;ª(÷7p(t�ø�ùAtXpk·7¸�¹QlÈL«Xú�ÁC�����
Ã9ÄXÅ�t�ÀåûAqTÉ7Ê�Ë�i(jQlnm(o7p9tXp9ÎXÏ¢Ð�¹LÑ�Ò(t
«9ü;ý9þ�­åäXæQµ�ª7ÿ����Ç­���� § ���X���k�Lª��u�,�
��g9hQi¢jQlnm(o7p9tXpXÎXÏkÐ�¹LÑ�Ò(t�«9¬°­
	X� § �
� �CÈ�ö��T�¢ÛÝÜ Þ)ß�àéÞ�àáâ�â qT«Aú�­
�������y÷��(j��
����� Î����,�¢÷A�Çl��7ÎLÕ>Ö õ)õ ã �;ö°© ª¢«9¬.­
	X�
È�ç7���A�u�,����g7h4ikj2lnm(o7p9tXp9ÎXÏkÐ�¹LÑ�Ò(t
«;¬.­�	;� § ��À�ûAÈ�p¢·;¸�¹Ìlº5uv���ÛèÜ Þ)ß�àéÞeàéâ�â
­
��� § �T�
Ã9Ä9Å�qLª7Ø;Ú�t��� C��!��A���
¼#"��u�k����g7h4ikj4lnm7o7p9��$�%;�'&�(X�Xo;¹Ql
5�v*)�+
! "��u�k����g7h4ikj4lnm7o7p9��$�%;�9pk·9¸�¹2l 5
vT³9´2��ÛèÜ Þ)ß�àéÞeàéâ�â t����
% "�«9ü2µT�¢�u�,����g7hQikjQlåm¢o7p7t-,�.

/ 021436587:9<;>=@?BAC?EDGFIHJ9LKNMI5
7O9P;N=E?C?CQSRBTNHGUWV8DNXGYBZ\[^]`_
a�b'cdaecgfhfhi

ÛèÜ Þ)ß�àéÞeàéâ�â qLÉ;ÊuË�i(j2l�m7oXpXtAp9ÎyÏ7Ð�¹,ÑuÒ
­Lª¢ê�ë°�,dAì § �Ìõ à ')& t'j�k�È�ö����;µL¶AÂ��¢�
ÛèÜ Þ)ß�àéÞeàéâ�â q�ªáÃ7Ä7ÅXÆAÈLÉ7Ê�Ë�i,jQl�m¢o7p(tXp(Î
ÏkÐ�¹LÑ�Ò;­n«9ü4µ�¶�çk��l�mon���ä9æ�ÁC�;¶XÂA���
p#qsrut�v�w�x�yhz�{�|
õ à ')& ­-}�~(�-� § �

���

���^����������

�������^�������
(CSTM)

<< IAD>>

<< IAD>>���������
���W�L���L���-�� �¡

õ à ')& qLØAÚutAp7·X¸�¹2lL�kp7·X¸�¹2l£¢�¤�¥°�<��¦
¶L«Xú�ÁC�����
§ êXë7�X��pk·7¸�¹Qlî9ï7ðXñ9ò9ó�­nêXë���d9ì�Á�¨����X�
§ î9ï7ðXñ�pk·7¸�¹Qlî9ï7ðXñ9ò9óut�î9ï�tCðXñ��ª© § �å�X�
§ ÷(p9pk·9¸�¹Qlp�«�¬®­AÎ����,�¯�7�<°,¹;­�±o²�³h´Ç÷��n��Î��
­�)�+ § �*&�(9�Xo9¹Qlgµ

§ pk·7¸�¹4l¶¢ª¤h¥`Ö¸· Þº¹�ãpk·7¸�¹4l tª¢Atª©'»�­�¤h¥ § ���,t®�íQt õ à ')& q��y��Â��P¼�°k��Î���­*½ ©�¾o¿�d�ì
§ ���
p#qÀp\Á�Â¯Ã�Ä�ÅoÆ�Ç
È�ÉËÊ-Â�Á�ÂÍÌ�Î'ÈªÏ
ÛèÜ Þ)ß�àéÞeàéâ�â Èyq�É7Ê�Ë�ikjQlnm¢o7p7q�õ à ')& t°õ)õ
È'¤h¥4µ�¶XÂA�T�¢õ)õ°tC«9¬�­-}�Ð(�-� § �

active / sleep

CSTM1

CSTM2

CCSTM

active / sleep

PolicyCSTM

��ÑÓÒ*Ô
Õ�Ö�×LØ¯ÙÛÚ-Ü�ÝeÔ�Ò*Ô�Þ¶ß�Ú®à
®�k7ê9ë9î9ï¢ðXñ(ò9ó ÖÙØ;Ú9ª¾õ)õ à ')& ã q�áãâåäsæsç�è õ à ')&
��®7íuty÷y�kj�� ���é� Î����,��õ à ')& ÈL«Xú�ÁC�����õ)õ à ')& �7Ôhê���l �'ë�ì°Á������<áãâåäsæsç�è õ à ')& �e�
÷A�¢j�� ����� Î����(��õ à ')& ��í(|��7Ô�ê���l �'ë
ì2Á,�Ç�¢�(�4÷��Xjo� �o�Í� Î��î�7�7�Aqªï���îyïW�
ð9òXîXï��yöy�T��ð9òyî9ï�|A�7Ô¯ê���l �'ë�ì.ÁC����ñ
k;ª�Ô¯ê��Çl q�ò�ó�ÁC������áãâ#äsæÀçôè õ à ')& q��Ç÷y�kj��
���é� Î����,�(­�ï��9î9ïNõöð9òXî9ïÇ­�÷7� § ���
ø ù2úËû8ú�Aéüþý
�u�,����g9hu�Xq¢�Ç�,���LtLÿ��;|��yx9ª�p¢Ô�� Õ��	�
í�¨�
Tt�g9h��
��´Ì��¨����(ÃXÄ9Å�ÈAq¢���,���Lt�r��
��� �Lj9okÔkÕA�yÎ;jX­��H© w��;���
�#qÀr��������
ced9fuq����Lª���´4�(ÁC���� 
!u­�"9rXs�È$#�% § � �
�å�$&('T�����(r9��)�*�+uq���,.-At�/�0u�2143;Â9¶'¿
	4µ�¶XÂA���65X¤Aû;¨$7�8Ç­-}:9¢�-� § �
�#qÀp Ã�;=<�Ï�>�È�Ã
ced9fu��z�{X�	#�?QµT��ñ�k�q=@Xë��9È�ç,¨BAn¨A���,t
n.�nª(z�{�t	CEDu�<��¦¢¶�q	FHGy��?JI(���¢tP�kö��L�
j9okÔ,Õy�yÎ;jkt�KQ�7µå¶¢ª�öy�,���n�y�LzA{ÇµT�
ñ�k;ª
ö��
nLIC�	M��������=N�­�O��.µT�°©)ª(r9��)�*Ç­�P�Q
µ�ª9�u�,���¢­RP�Q�Á�¨��RC9É�Ë7�;öy����S�K�­-}UT��
� § �



VXWXY[Z \X][^`_
acbed[bgfihXjlkm[nporqtsXu k
vXwXxXy
z|{ y k

} {p~ ml�X�g�|�l� k

�X� j����c�c���|�
apbed[bg� vp�e�l�[�g�X�apbed[b�� { �|� � jp� �g�|�
z|{ y k[�`� �`�X�X�|�l�z|{ y k[�`� �`�X�X�X�X�

�| |¡ �e¢|£ �| |¡�¤p¥ � �`�|�X�X�X��| |¡ �e¢|£ �| |¡�¤p¥§¦p�`�|�X�|�l�

�|�l�

��¨ª©2«$¬R­=®2¯

°[±r²´³gµ¶l·[±¸²�³gµ 140 ¹[º[»
-80 ¹lºp¼

°[±
80 ¹¶l·[±

20 ¹

½[¾ ³ ½i¿ ²�³gµ

À[Á[Â�ÃeÄ[Å À[Á[ÆrÇXÈ[É Ê[Ë[Ì
ÍlÎ ²�³iµ

180km/h º[» ÏlÐrÑlÒ[ÓpÔ

ÕcÖe×cÕrØ 3 Ù|ÚcÛrÜ|ÝpÞ[ßpàáeâäãiåpæpç ÏlÐrÑlÒ[ÓpÔ
2 èré´ê`ë|ì[íréßpà á|îrïcð ñ ê�ì[íré|ò´óôöõ|÷|ø[ùrú ð

û ·[±¸²�³gµ
1300 ¹lº[» ÏlÐrÑlÒ[ÓpÔ

�Eü Õ=ý�þeà$ÿ*Ú*Õ

� ùSúÍûGú����I5þ7 9�;8=�? ?þQ�R TBH UBV
A����

�u�k����g7hQi¢jQlåm¢oXp;­�ª�&�(X�XoX¹Ql 5�vA­��
	
Â7¶ª)�+4µT�,�<��� �é� ÎyÓ¢tL)�+u�9q,ª�S�
�ûA�¯&�(
�yo;¹Ìl 5�v����H�XµT¶���Aª��	9Â°�n��¶yÂ����������¾» % ½
­�O<�Ìµ¢�(�Çi;j lTmXoypk£�¤Ç�k¥�¦ § �����Aû�¨(�
�Q­$#��2µ�ª�pX·A¸�¹HlÝ5°v(³�´2­*�P� µ(�9�¢õ)õ �
�������! #"�ûA¨�K2�XµT¶�jyo(Ô(Õ���ÎyjA­2�E©)w��¢ª
ÛèÜ Þ)ß�àéÞeàéâ�â ­
���°µT�L�
$ qsr&%PÂ
'�Â)(+*�,�-¯Ã Ì/.�;�01,12+3�Ï
�u�k����g7hQi¢jQlåm¢oXp;­L&o(9�;o9¹4l 5�vA­���	¢Â
¶¢ª(Ø;Ú�tTý9þ��54�Â�6y  § ���
¼#"87�Î �nm(o7p9tC«X¬u��9QÀXµT��&�(X�XoX¹Ql 5�v
±1:
! "����k���;7�Î �åm(o9pXt�«X¬°­�gXhÍÛèõ=<2t¯©ª»��í$M
% "eg9h Ûèõ=<�,H-;��i¢j2låm(o9p9t¯&o(X�;oX¹2l��¨A���º,��¢ª+7�Î �nm7o7p9tª©ª»on°�e&o(9�yo9¹
l¶¢�tª©
>Ç­;?4 

%�Â@'PÂ�AéÈCB).4;�0�D
E�F�GIH5J�K�L#' ;+M�ÌON�P
Q+R
�u�k���;7�Î �åm¢o9p7tT«9¬�­9¹+Sk·1T�­��U	¢Â7¶
6y 
µT�L��¹+S,·1T�­-}WV¢�-� § �+7�Î �nm¢o7p¯íYX�tCò9ó
û;¨(ù;¨7�4©C­�,+ZQµ�ª¢«9¬�­)6y .µT�L�
õ è äsæ\[^]`_ba�q ·c[edf_�çhg âia ª�·kji[ æ\gl_ba�­-÷X� § ��«;¬Ç�X¨P¦¢¶
ÂA�T��Á����Lª@7�Î ��tkùA¨7�4©nt7öA���kt9q�©'»�È'�
µT�L�
%PÂ
'�Â;AoÈmB/.�;�0nGo(+*qpsrut�G5,UvUw
7�Î:�TmXoypy�;�.�C��x 'X��q7ª+y�zAgAh4­h$ � ¨þ 
��´��yöA���º,��y�=,;±��L}7~ § �CgXhÍÛèõ=< ­;{#|4µ
�,�+7�Î �åm7o9p9t7ËytT«9¬��,ª7}9~ § �Cg9hÍÛèõ=<W­
{@|QµT�C«X¬�­1}+S,·1T�­��
	¢Â7¶h}�~k�-� § �
�u�k���,�9q��(r@�Axkr;��)�*�tL¿h	��yöy�T�+�¢r#�Ç­
g7h § ��À�ûXÈ¢ª1�+�@����+Ç­���´4� § �7t¢È¢ª '=� a�âig Ü

<<hardware>>
Cylinder

<<hardware>>
Piston

<<hardware>>
IntakeCam

<<hardware>>
IntakeValve

<<hardware>>
ExhaustCam

<<hardware>>
ExhaustValve

<<hardware>>
CrankShaft

Engine

<<hardware>>
FlyWheel

<<hardware>>
TimingBelt

 

<<hardware>>
IgniterUnit

<<hardware>>
InjectorUnit

<<hardware>>
IntakeManifold

<<hardware>>
ExhaustManifold

Car AT

<<hardware>>
Thermostat

<<hardware>>
CoolingFanUnit

<<hardware>>
StarterUnit

<<hardware>>
Radiator

<<hardware>>
CamShaft

�������)�Y�=�����=�;���

<<hardware>>
Cylinder

<<hardware>>
Piston

<<hardware>>
IntakeCam

<<hardware>>
IntakeValve

<<hardware>>
ExhaustCam

<<hardware>>
ExhaustValve

<<hardware>>
CrankShaftEngine

 <<hardware>>
FlyWheel <<hardware>>

TimingBelt

CrankSensor

<<hardware>>
CrankSensorUnit

<<hardware>>
IntakeManifold <<hardware>>

ExhaustManifold

<<hardware>>
IntakeAirTemperature
SensorUnit

<<hardware>>
ExhaustAirTemperature
SensorUnit

<<hardware>>
O2SensorUnit

IntakeAir
TemperatureSensor

ExhaustAir
TemperatureSensor

O2Sensor

<<hardware>>
WaterTemperature
SensorUnit

Car

AT

SpeedSensor
<<hardware>>
SpeedSensorUnit

<<hardware>>
Radiator

WaterTemperature
Sensor

<<hardware>>
Thermostat

CoolingFan

<<hardware>>
CoolingFanUnit

<<hardware>>
Throttleposition
SensorUnit

Throttleposition
Sensor

<<hardware>>
StarterUnit Starter

<<hardware>>
CamShaft

<<hardware>>
IgniterUnitIgniter

Injector

Normal_Injector Failsafe_Injector

<<hardware>>
InjectorUnitReviseFuelUnit

FailSafeUnit

�������)�
���������;�������!���)�!�

�l \¡b¢¤£i¥f¦\�l¦\£i§^¨`¡h§`¥f£ª©�«�¬�­m®�¯�°I±�¯1²U³�´Iµ#¶�·�¸º¹
»�¼�½�¾�¿�Àº¿�Á@Â�Ã�Ä�Å «UÆ�ÇCÈ�É�Ê Á�Ë ²UÌ�ÍiÎ
�l¡h©fÏÐ¡bÑ5¢¤¡b©fÍi�lÒ^©f¡b¨^¡b§^¥f£i©5«�Ó�Ô�Õ�Ö Ën× ÊÙØÚÍªÛ`¦\Íª�l£i©!¹
¬@­�®�¯�°U¨^¢Ü¡b¡bÛ^¨^¡b§`¥f£ª©o«UÝnÞ!ß�È)É�Ê;à ÁUá�¿)âäã ¬
­�®�¯�°
åIæ
ç�æ)è+é�ê1ëíì/î�ï�ð1ñ�ò@ó
·+¸õô÷ö=ø�ù�úI¹�ûíü�®)²�ýUþíÿ����������	��

���
�
«����#¯�°������������ Á���� «U¯��������I®Y¯ ¾�¿YÀ
¿ ·1¸�ý
þ�ÿ ����� Á"!�# «���$�%�&n« ã('U¼1½*),+ ¹
- É�°

Engine

CrankSensorIntakeAir
TemperatureSensor

ExhaustAir
TemperatureSensor

O2Sensor

Car

AT

SpeedSensor

WaterTemperature
Sensor

CoolingFan

Throttleposition
Sensor

Igniter

Starter

Injector

Normal_Injector Failsafe_Injector

FailSafeUnit

ReviseFuelUnit

�/.��+�8�
�O�!��0 1�2=�)�!�436587

¾í¿�À�¿ ·n¸�ý#þWÿ��9�
� Á*!
# Ý@²
ôO§;:i¦\§^¡�<�·�¸
ô÷ö=ø�ù>=�«(?9@�É�Ê !9# È�A�Ê�°Uô÷§B:ª¦ §^¡
Ý�ô÷ö=ø�ù
=�«DC�E9F�GIH(J�²�K�Lí«8M�N�ÉäÊ
°äý�þÙÿD���9��Ý
������������«4O�® ½ à Á ý
þíÿ �*���1¹QP�R á � À «
S Ê5°



TQU�V�T
¾�¿
À�¿ ·1¸�ýUþ�ÿ������ Á F�W�X	Fä« ¾�¿
À�¿4Y*Z�[
Á ³@´�µ�¶ Z�[ «"\n¹D]^�Ú²�_��*` ¿ %�&n«Da ¼+½*)cb
¹ - É�°

dfe dge dfe
Starter Car Engine

Crank
Sensor

hgikjgl

WaterTemperature
Sensor Normal_Injector

mfnkoqprfsftgrvuwgx

rfsftgrvuwgx

y{z

y{z

|k}�~k|k���k���
( �����q�k�k� ) ���q�f�f�

�/���1�)�Y���"�����������D���" �¡4¢�£
³+´�µ�¶ Á8Z�[ ¹(¤ ¼1½(¥�¦ É�Ê�°���$ ¿ ��_	�+þ�ÿ Á
§�¨ «äö=©fÍª§B© ¨^¡b§^¥f£i©�<�ª	«�®8²�ô÷§B:ª¦\§`¡)¹	P�R á � À «
S Ê�°�P
R á � À «8¬�­�¯�ô÷§B:ª¦ §^¡®<�¯ Â9°�± « »>² A
¼ ²D¯ Â ¹"³	´9<�µ�¶�H"·QA	­�·�¸º¹k§¼»f¡¾½b� £i©Ú¹!³+´#µ�¶
¿�À « »�² A/Á/°
ÂÄÃÆÅÈÇQÉ�Ê æ4Ë9Ì�æ
M�Ní®�¯ ¾�¿YÀ�¿ ·+¸�ý�þ�ÿ������1¹ »�¼1½ ²U³+´�µ�¶
·�¸º¹ � É�Ê�Í9@Î<*ÏÎÐQW�¹(Ñ9ÒÙ® ½�¼ Ê ² È�«DÓ9Ô
®�¯Y° ¾�¿
À�¿ ·1¸�ýUþ�ÿ4�����1¹ » ­#Ê�Õ�Ö�W	A
× ¿
â � ¿ È@® ½ ²U³�´�µ+¶#·@¸ÙÈUþ	��Ø*Ù á ��þ*< × ÊY°
³�Ú�Û�ÜíÈ�þ��(Ø(Ù á ��þ�¹ » ­�Ê;ù�= Á(�(Ý « )^Þ ¹
- É�°

ReviseFuelUnit FailSafeUnit

ExhaustAirTemperature
Sensor

WaterTemperature
Sensor

IntakeAirTemperature
Sensor

Injector

Engine

Cylinder

�àßâá�ã*ä��æåU�U�

³>Ú
Û/ÜíÝÎ_èç ¿�é	ê�ë á�¿
â ²Iþ>��Ø9Ù á ��þIÝ
Ø ¿+À �9��ì ê	ë�á�¿�â ¹�ÏÎÐ�WI¹ ��� ® ½�¼ ÊU°�\
�	¸äØ�¡¾í ¦\¥f¡¾î¤Ò^¡b \øÚ§`¦\��Ý Ì�Íi�l¡h©fÏÐ¡bÑ5¢¤¡b©fÍi�lÒ^©f¡b¨^¡b§^¥f£i© ²ï¹k§`Î
� Íð©i¡�ñ/¦\©fÏÐ¡bÑ!¢Ü¡b©fÍª�lÒ`©f¡h¨`¡b§^¥f£i©®Aò� Á�ëäáº¿�â
ê ô÷§B:ª¦ §^¡
¹ ��� É�Ê5°I±U¯�²¾î¤Íª¦  \¨^Íðó ¡bø/§^¦\�÷Ý�ôïôöõ`ÍªÒ`¥f��ñÚ¦\©fÏÐ¡bÑ!¢Ü¡b©fÎ
Íª�lÒ^©f¡b¨`¡h§`¥f£ª©æAÎ� Á8ë�á�¿)â�ê ²�¹c§¼»f¡�½b�l£i©�¹ ��� ÉIÊ5°
ÂÄÃÆ÷ åäæ�ç�æ5è�é�ê@ëÙì8î�ïUðQø�ùQú�û@ð�ü�ý>þmì ÿ

�����
� K	L Ë#× Ê;³	Ú�Û	Ü�²�þ��(Ø�Ù á ��þ�«*�(%�����ÿ!È
® ½ ú�	�ÉnÊ5°

��
���
��%��Î�Ùÿ����n« ã�'�¼ ¯ ¾ ¿1À�¿ ·�¸mý+þmÿ"�	�Q�
Á ³	Ú�Û	Ü/��%
�
��ÿ8«�ú
	í®Y¯ !�# « )���� ¹ - É1°

   Injector<<hardware>>
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inject(int);

calculate();

push();
inject();
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injectAir();

Engine

getWaterInfo()
getInAirInfo()

<<hook>>
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pointcut wtSense(); call(void WaterTemperatureSensor.sense())
after(): wtSense(){
      new FailSafeUnit().wt(wt_num);
}
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