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ȓȕȜȳȖȈȿȔȠȃȺȿȎ�

7�ɍINCOSE'SE'Handbook'
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Valida1on'

ȓȕȜȳȖȈȿȔȠȃȺȿȎĚû�

Ɨ�

VȵȝȻǪŴǛǼųũǌ�

•  VȵȝȻǬǂÂĝ;ĄǩȬȽȗȕǧǩǣǥǊǼ�

ĭǌ¼ȀľǙǠǷǫǦǉǼ�
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��ɍǅǖǋǫǧǻǆ�

ƏƏ�

ıÃ�

y{Ýz/ōŋǫ�Ņ��

ǅǡǊǢǆɐJAXA� ɐNASA�

ɐNASA�

ƏƐ�



ǅǖǋǫǧǻǆǧǬ�

71ɍ'JAXA'(HTV1Press'Kit)�

ƏƑ�

ǅǖǋǫǧǻǆǧǬ�

71ɍ'JAXA'(HTV1Press'Kit)�

/űɍĞ9.8m'
ć�ɍĞ4.4m'
ĨřŮɍÆp16.5ton'
ŁĤĲ?ɍÆp6ton'

Əƒ�



ǅǖǋǫǧǻǆǪǍǔǼz/ōŋɍȐȿȗȬȞ�

•  ƟƩƫǦÆǷȍȺȜȄȋȻǩȤȒɁȟɎĽĕɎĽĕ
ŜŨǰǫ©.�

– ƚƮƺƮƹƺƸƶƷƳƴƯƊƟƮƼƮƸưɎƐƊƝƮƴƵƊƨƮƲƱǫŅæ�

•  ƝƩƙǪǹǼ8ÏǫģÐǂ��ǫɊǤǏĽĕŜŨǰ
ǫ©.ǫ
ǩƚƮƻƹƱ�

– ȱȡɁȥÂǪ�|ǹǻpǐǩƽƫɂ]�ŮɃȀĂüǛǼ�
– ȱȡɁȥÂǪ�|ǹǻ�ǘǩƽƫȀĂüǛǼ�
– ȱȡɁȥǏ�|ǘǽǥǊǩǊǧǐǪƽƫȀĂüǛǼ�

71ɍz/�xȓȿȰȔȆȳ2011�

ƏƓ�

ǅǖǋǫǧǻǆǪǍǔǼz/ōŋɍȐȿȗȬȞ�
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Aţ�ȗȿȑ&Ǐ�ǘǒǂǳ
ǡG8Ǫ]�ǙǥǩǊǧǴ
ǩǙǥǙǳǋǃ�

ȐȿȩȷɁșǫŋęģÐǏ
ųũǣǥǙǳǊǂ�|ǹǻo
ǒ]�ǙǥǙǳǋǃ�

ȐȿȩȷɁșǎǺ]�'ß
ǫ�ǏÍǥǊǼǏǂȥȻ
ȫǏȕșțȍǛǼǩǨǪǹǻ
VǐĦǔǥǙǳǋǃ�

71ɍz/�xȓȿȰȔȆȳ2011�
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•  ȓȕȜȳz/Ņæ'
–  2'Fail'Safe'for'Catastrophic'Hazard,'1'Fail'Safe'for'Cri1cal'Hazard'

•  ȐȿȩȷɁșȓȕȜȳz/ōŋŅæƊ(CBCS:Computer'Based'Control'System'Safety'
Requirements)'

– Must'Work'Func1on'(MWF)'Ņæ'
•  ÝĲǏrǿǽǼǧȤȒɁȟǪǩǼhR'
•  ȪȉɁȻȞȞȼȹȿȕǪǹǼ=�'

– Must'Not'Work'Func1on'(MNWF)Ņæ'
•  �Ū9ǩșȅȲȿȎǦÝĲǏD�ǛǼǧȤȒɁȟǪǩǼhR'
•  ȅȿȧȨțȞǪǹǼ=�'

– �ķŅæ'
•  ȤȒɁȟ=�Ǫ�ǿǽǼȐȿȩȷɁșKǯȘȪȞȆȇȃǪ�ǛǼŅ
æ'

ǅǖǋǫǧǻǆǪǍǔǼz/ōŋƘz/Ņæ�

�ǌǭǂì�ȗȿȕǛǼÝ
ĲǏrǿǽǼǧǂèƈǘǝ
ǼǧǐǪAõǙǛǑǥǙǳǋ'
ǀȗȿȑȀŃ·¬ǠǝǼ�

�ǌǭǂ¦ǏNǫ�ǪǉǼǧǐǪǂųũǣǥǍ
îǏǦǼǧò*ȀǙǥǙǳǋ'
ǀȽțȍÝÚȀ¬ǠǝǼ�

71ɍǅǖǋǫǧǻǆ(HWIITransferVehicle:HTV)ǪǍǔǼȐȿȩȷɁșȓȕȜȳz/ōŋ(2011)�
Əƕ�

ǅǖǋǫǧǻǆǪǍǔǼz/ōŋ�
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controller of switching the string
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controller of switching the string

ùa=�Ǫ�ǣǥǊǼȃȍȚȷȈɁșɍȱȡɁȥĴ�ȀĎßǦǐǩǊǠǶǂΔVǉǼǊǬA
ţ�ŮȀȵȠșǙǩǏǺǂā�ǏǉǣǠhRǪǬȃȍȚȷȈɁșȀ9ǻÅǌǼǖǧǦ��'

ȲțȓȸȿȀĥĦǦǐǼ
ÝĲ'
ɎàǙǒΔVȀ=�'
Ɏz/�

ȲțȓȸȿǬĥĦǦǐǩǊ
Ǐǂz/ǩȼȭȻǦΔVȀ
=�ǛǼÝĲ�

71ɍz/�xȓȿȰȔȆȳ2011�
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ǅǖǋǫǧǻǆǪǍǔǼz/ōŋ�
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controller of switching the string
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controller of switching the string

ɊĝǉǼǠǶǂɈĝǫǴ
ǫǧǐǹǻǷ"Ɓ�ǫ�
ǊūYȀ<þǏOĲ�

ȐȵȿȵɁȟµź��'
•  ȘȪȞȆȇȃǬɊđƃ'
•  ȐȿȩȷɁșǷɊđƃ'
•  ȗȿȑƃǬǂođȗȿȑ�

ƏƗ�
71ɍz/�xȓȿȰȔȆȳ2011�

ǅǖǋǫǧǻǆǪǍǔǼz/ōŋɍƿ
ōŋɂŹ�FƝƛƠƧɃ�

•  FDIR'(Fault'Detec1on,'Isola1on'and'Recovery)'
•  Layered'FDIR'architecture'
– Wide'coverage'of'cause'
– Quick'response'to'failure'
'ǁǁǁɂȲțȓȸȿĥĦ�ǫǠǶǪŭŅɃ�

Casue1 Cause1.1 

Cause1.2 

Cause1.1.1 

Cause1.1.2 

Cause1.1.3 

Cause1.2.1 

Cause1.2.2 

Cause1.2.3 

Level 3 FDIR 
ǁɁƉȋȥȼțȔ 
ǁɅ�ȼȕȰȿȕ�

Level 2 FDIR 
ǁɅ	ȋȥȼțȔ 
ǁɅ	ȼȕȰȿȕ�

Level 1 FDIR 
ǁɅ�ȋȥȼțȔ 
ǁɅƉȼȕȰȿȕ�

71ɍŋíĴD=�x�ý×ŕ¸ő�
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Systems'Engineering'�ĀDT�
ǇŪþȟȴȅȿǫ«pǈ'
•  ŵļ/ĶĔ/y{→�ǫý×ǰ'
–  Transporta1on'
– HealthcareǂBiomedical'
– Automo1veɂŵļ/ĶĔ/y{ǎǺ�ūȀM.ǃǷǢǾȁšǷɃ'

–  Consumer'Product'
•  Ĵý×ǰǫȋȕșȱȅȖɂex.'P&GǫȦȿȦɁȕɃ'

ǇSystems'EngineeringǫŦFǈ'
•  ¼êŕǫŦFɍMBSE'
•  Ūþƀeǫ«pɍ$ĉF'

ƐƑ�

uw�E�y�
i]kd6X_4VX\gYRmW`NjmT�
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ƐƓ�
71ɍ½:�×»į�

SysML�������
	�

•  SysMLǦ�ǏǦǐǼǫǎɏ�
•  ÚŤɇ®ǼĵǊɇŅæɇȦȹȴȞȺțȍ=Ğ�
•  H+�×�
•  ȐȿȋȼȿȞȈȿȔȠȃȺȿȎ 

ÄĜǫǗĠ�ɂPractical Guide to SysMLǫĬŎÊɃ 
•  ȓȕȜȳȖȵȝȺȿȎŊœƊSysML 
•  ńÌƊďXɂąŎɃɄăc¥@Ʉ¥�ŞĈɄűŗ�g�Ʉ	�ŀüɄī�
� 

•  ĸĮɍSanford Friedenthal, Alan Moore, Rick Steiner 
•  7÷čɍ��	������ 
•  Ăl½ɍ2012�5Ç10½ 

ƐƔ�

71ɍAmazon�
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“The Seven Samurai of Systems Engineering'
Dealing'with'the'Complexity'of'7'Interrelated'Systems”'

By'James'Mar1n�

ƑƎ�



“The Seven Samurai of Systems Engineering'
Dealing'with'the'Complexity'of'7'Interrelated'Systems”'
By'James'Mar1n�

��$�"!"�#���)#$��#��������"�����
��&������%"���

ƑƏ�

Enterprise'Systems'Engineering�

ƑƐ�

71ɍEnterprise'Systems'Engineering�
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71ɍEngineering'Systems�
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��ɍ$ĉFǘǽǠȓȕȜȳ�
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71ɍDARPA'F6ȬȽȔȇȍȞ�

r�75��������clWQS^�

ƑƓ�

ǱǨǹǙȬȽȔȇȍȞɍɋǤǫĆÛƿ
W'2010ɓ2014ǁÆ-ėċēŲĂ´²ȬȽȎȹȳƊW'

ǁƊ�ĀȞțȬåðǫŚ�dļÀɂ50ɒɑȍȹȕɃȀ�ȐȕȞɂ3,3��ɃǂĊÉ
ųɂ2��2ɃǦŲĂɀŧþǦǐǼ`PȀÚěǙǂ�ĀǪ-ƆǔǥǞǫC
ÐĄǩ<þȀŲªǛǼǖǧ�

�

ɈɆŚ�dļÀǪŪǙǠǅǱǨǹǙ"Ɓ��xǆǸŐƇ¦êȀUǶǠŲĂȬ

ȽȗȕǫÚě�

ɉɆŲĂȀ´ǌǼ_2ǫȑȬȹȅȚȇɁȿȢțȞȾɁȍǫÚěǧ�Ëİ¥�

ɊɆȑȅȖäǫ�ĲǏ�ĀȼȭȻǫŅğÝ\Ǹ-ŦĄb��ǫċēŲĂ�

ɋɆ�ÍǪǩǊ»ǙǊy{<þêǧ<þȐȲȷȠȜȄȀŲªǙǂļÀŲĂɀ<

þý×ǪǤǩǕǼ�

36'r�85HBK>clWQS^�

ƑƔ�

71ɍ2013�y{Đx¨ĻťRŖñ�ĂľŘº�



ǱǨǹǙ"Ɓ��xǧǬ�

Ƒƕ�

71ɍ2013�y{Đx¨ĻťRŖñ�ĂľŘº�

ǱǨǹǙ"Ɓ��xɍfÊ¼ů�

•  ɊǤǫÓ�
ƏƋ  ļÀǫ"Ɓ�ǪǅĈǪǆ�ſȀ�ǌǼȪȂȍșȀ
ņØǶǂǞǫȵȝȻFȀĺǋǖǧ�

ƐƋ  ǞǫŉóǫǷǧǂĈǫȓȕȜȳ"Ɓ�ȀƉǶǺ
ǽǼōŋ¦êǫ°ē�

ƑƋ  ŲĂȬȽȗȕǪǍǔǼôƅǩǒ"Ɓ�Ȁħ¬Ǜ
Ǽ¦êɂȬȽȗȕȃȬȽɁȚɃǫ°ē�

�ÍǫZƂō|ǫÑǪǧǺǿǽǜǂǞǽȀ�ãŹn)Ǫ
�ǕǂǞǫ	ǦjǌǠĴÿ�Ƿ<þǙǥ/�ÆŪȀĆ
ǛȃȬȽɁȚ�

0ŢȐȿȗȬȞ�

ƑƖ�71ɍ2013�y{Đx¨ĻťRŖñ�ĂľŘº�



"Ɓ�ǪĈǪ�ſȀ�ǌǼȪȂȍșɁǫ�7�

ȓȕȜȳ"Ɓ�Ɏōŋ"Ɓ�'
'''''''''''''''''''''''''''''''''''''''''×'ōŋŢǻǪD�ǛǼ"Ɓ�ƊƊƊƊƊƊƊƊƊɂɈɃ�

ōŋŢǻǪD�ǛǼ"Ɓ�Ɏ��(πɈ,'πɉ,'πɊɃ×πɋǁǁƊƊǁǁƊƊƊǁǁɂɉɃ'
�

πɈɍȽȔțȍȲȕǸōŋȲȕĘǫȧȷɁȱȿ'
ȪȂȍșɁȀĭ¢ǙǠƊōŋ"Ɓ��

π2ɍōŋŢǻǪ�ǺǽǠǎǫłŤ"Ɓ��

π3ɍŐƇǸŜŨ�}ŏǪǹǼD�ČŒǏ'
Č}ǪǦǐǥǊǼǎǫ}ŏ"Ɓ��

π4ɍŧþǏļÀōŋÂǪ�ÉǘǽǠŢǻ'
ǪČ}ǪĺǿǽǼǎǫŧþ"Ɓ��



��

(16)
	���

(9)

���� (3)

����

(5)

�����

2002ɓ2006Ʉ11ļÀɄ/33�Ɗ
(by'y{ċǁ¹Ĺ-üǫŔÔɃ�ƑƗ�

71ɍ2013�y{Đx¨ĻťRŖñ�ĂľŘº�

ŃŻ�ǫÛ�

•  ōŋŢǻǪD�ǛǼ"Ɓ���ǫŅ^ɎŃŻ�'

•  ǅȐȿȜȍȕȞɂ¸ĳɃ·ǆǫÙ�ɍ'
ǁǁǅāǩǼb�ŐƇȀ�ŅǧǙǂ�ųǏǞǽǟǽǫø
éǦǫÝ\ǫD�ǫ(/�ȀĭǌǩǊǧǊǔǩǊȐ
ȿȜȍȕȞɂ¸ĳɃǫ·ǆǧǊǋÙ�Ȁ±ÕǙǂǞǫġǴ
RǿǝĄöĂǏ"Ɓ�ǫ��ǧ�·ɂŲĂǫB?Ƀ
ǫjpǪǤǩǏǼǃ'

'

ǁƊ"Ɓ�ǫT�ǬǂǅȐȿȜȍȕȞ·Ȁt�Ǫ�ǩǒǛǼ
ǎǆǂǳǠǂǅȐȿȜȍȕȞǫhRǫ·ǫöĂǫťŰȀ
t�Ǫ9ǼǎǆǧǊǋňóǦȃȅȝȃȀŠæ�

ƒƎ�
71ɍ2013�y{Đx¨ĻťRŖñ�ĂľŘº�



ǨȁǩvEǦǷqŸż?Č!ǦǐǼōŋ�

•  qŸżçȦȟȻ¼�Ɗvs.'ȯȝȄɁȱȆȿȞ¼�'

•  vE=�Ĳ?ǪļÀǫ'
üǐáǪǏ wǛǼ'
ɂȐȿȜȍȕȞǫ�³ǉǻɃ'

•  qŸżçǫǩǊžǏǉǣǥǷ'
ǅļÀvEǏŽßǛǼǖǧǬǩǊǆ'
Ȁ!źǛǼǖǧǦ���

ɀĂüż?ŮǬ=ŶǘǽǼǏǂ'
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