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® PC/104(ATH660-128)
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® HX{st M+=2|(Priority) 7|%t2| M (Pre-emptable) Thread X| &l

® Thread Scheduling SR
. Read
= FIFO scheduling qﬁiué’
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5 Scheduling
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= Round-Robin scheduling 1 ey i
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" anlol_l- —?—A'lA-?-I £ 7|-I| = thread'= OI 0 per;nc;rlwr:;tzz by a higher priority thread
A _E_'é'l- 7k |:|.o 2 |:|-|7l-o 7 Moll .
=2 4 Bl b7t & <Round Robin>
" - Ready Priority
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255 rea reads
Hardware Thread®} Software Thread & 254-— i 4m£c Time —>
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Round-robin
Scheduling

Priority

In round-robin a running thread continues
to run until it:
terminates
preempted by a higher priority thread
consumes its timeslice
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pthread_mutex_lock()

Solb|#H| AZEY O
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GPS  Air- RF MCU

decode Decode

decode

H/W._thread: 8ms(=2ms*4)

pthread_mutex_unlock()
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16 msec

Control Guidance

pthread_mutex_unlock()

pthread_mutex_lock()
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® The Ariane 5 Bug(June 4, 1995)
= ‘Operand Error’
A 20 23 2R
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= $7.5 billion

® The NASA English/Metric System Bug(September 23, 1999)
= The Mars Climate Orbiter
= Unit Confusion: English system unit <-> Metric system unit,

WG ZE M2 CFE unitAlE

» S B 40mAN2 0| A QX shut-off -> 2t
= $125 million

® Mars Global Surveyor (MGS) Spacecraft(November 2, 2006)
= Mis-sent command(St=9|0| 5= 215 Xajet YH )of| 2|t HjE{2] &4
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® The Air Traffic Control System Bug(September 14, 2004)

= countdown timer $=7} 4 billion milliseconds(46.3 days)E X1}
= System runs out

» 0|2 30 ¢ manually reboot
¢ A ES

® The Patriot Missile(February 21, 1991)
= Clock drift2 QIs| missile $|X|] 2 X} 600m
= ol 287 AMY

® F-22 Raptor(1992, 2007)
= Pilot-Induced Oscillation
= Multiple computer crashes coincident

® Smart ship USS Yorktown(1997)
» Divided by zero
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® Operand error, unit system error, divide by zero, etc

¢ NFYER 2
® Countdown timer, clock drift
® TA|Zto] A|lFE|o|ME Soll &= 7Is

® HILS(Hardware In the Loop Simulation)2 S%t S
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