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[HOW DO THEY KMNOW TVE
LOAD LIMIT ON BRIDGES.

THEY DRWE BIGGER AND
BIGGER TRUCKS ONER THE
BRIDGE UNTIL 1T BREAKS

THEN THEY WEIGH TUE
LAST TRUCK AND
REBUILD THE BRIDGE

/
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EULGJRV:

engineers can filooko at a
bridge and have a pretty
good intuition about
whether it will hold up or not
Iredundancy; predictive
theoryi
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FRGH:

programmers have very
little intuition about their
code; often it is too
expensive to have
redundancy; not
ficontinuouso
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fiProgram testing can be a very eyective way to
show the presence of bugs, but it is hopelessly
inadequate for showing their absence.o

unfortunately attackers exploit bugs USatanis
computer vs Murphyisi

Dijkstra: shortest path algorithm, dining philosophers
problem, semaphores
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[7KHRUHP There are inynitely many prime numbers. ]

3URRI &

similarly

7KHRUHP The program is doing what it is supposed to
be doing.

/RQJ 0RQJ SURRI &

This can be a gigantic proof. The only hope is to have help
from the computer. tProgrami is here to be understood to be
quite general Uprotocol, OS,é&il.
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e despite NASAis famous testing procedures, the
lander crashed frequently on Mars

e a scheduling algorithm was not used in the OS
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Scheduling: You want to avoid that a high
priority process is staved indeynitely.
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Scheduling: You want to avoid that a high
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Scheduling: You want to avoid that a high
priority process is staved indeynitely.
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Scheduling: You want to avoid that a high
priority process is staved indeynitely.
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Scheduling: You want to avoid that a high
priority process is staved indeynitely.
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e Letalow priority process L temporarily inherit
the high priority of H until L leaves the critical
section unlocking the resource.

e Once the resource is unlocked L returns to its
original priority level.
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e by Jane Liu, 2000
@ OThejob J, executes at its inherited priority until it

releases R; at that time, the priority of J; returns to its
priority at the time when it acquires the resource R.0

@ gives pseudo code and totally bogus data structures
@ interesting part files as an exerciseo
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REAL-TIME
SYSTEMS DESIGN
AND ANALYSIS

Phillip®. Laplante

e by Laplante and Ovaska, 2011 (0113.761

e Qwhen [the task] exits the critical section that caused the
block, it reverts to the priority it had when it entered
that sectiono
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e ascheduling algorithm that is widely used in
realttime operating systems

e has been fiprovedo correct by hand in a paper in
1983

e but this algorithm turned out to be incorrect,
despite its fiproofo
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a scheduling algorithm that is widely used in
realttime operating systems

has been fiprovedo correct by hand in a paper in
1983

but this algorithm turned out to be incorrect,
despite its fiproofo

we corrected the algorithm and then UHDO0O\
proved that it is correct

we implemented this algorithm in a small OS
called PINTOS (used for teaching at Stanfordi
our implementation was much more e-cient
than their reference implementation
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your system
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