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The time function shall 
return the value of time in 
seconds since the Epoch.

IEEE Std 1003.1-2017
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The value (time_t)(-1)
is returned if the 
calendar time is not 
available.
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twitter.com/KevlinHenney/status/1368152437111001089



Driverless racecar drives 
straight into a wall

reddit.com/r/formula1/comments/jk9jrg/ot_roborace_driverless_racecar_drives_straight

So during this initialization lap something happened 
which apparently caused the steering control signal 
to go to NaN and subsequently the steering locked to 
the maximum value to the right.



Simple Testing Can Prevent 

Most Critical Failures

An Analysis of Production Failures in 

Distributed Data-Intensive Systems

usenix.org/system/files/conference/osdi14/osdi14-paper-yuan.pdf

Ding Yuan, Yu Luo, Xin Zhuang, Guilherme Renna Rodrigues, 

Xu Zhao, Yongle Zhang, Pranay U Jain & Michael Stumm



A majority of the production 

failures (77%) can be 

reproduced by a unit test.

usenix.org/system/files/conference/osdi14/osdi14-paper-yuan.pdf

Ding Yuan, Yu Luo, Xin Zhuang, Guilherme Renna Rodrigues, 

Xu Zhao, Yongle Zhang, Pranay U Jain & Michael Stumm





The source of the problem on the 
Yorktown was ... the data contained a zero 
where it shouldn’t have, and when the 
software attempted to divide by zero, a 
buffer overrun occurred — crashing the 
entire network and causing the ship to 
lose control of its propulsion system.

wired.com/1998/07/sunk-by-windows-nt
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One of the major benefits of program 
verification is that it gives programmers a 
language in which they can express that 
understanding.
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One of the major benefits of program 
verification is that it gives programmers a 
language in which they can express that 
understanding.

These techniques are only a small part of 
writing correct programs; keeping the code 
simple is usually the key to correctness.



Communications of the ACM, 26(12), December 1983

On the other hand, several professional 
programmers familiar with these techniques 
have related to me an experience that is too 
common in my own programming: when 
they construct a program, the “hard” parts 
work the first time, while the bugs are in the 
“easy” parts.
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On the other hand, several professional 
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public static int binarySearch(int[] a, int key) {
int low = 0;
int high = a.length - 1;

while (low <= high) {
int mid = (low + high) / 2;
int midVal = a[mid];

if (midVal < key)
low = mid + 1

else if (midVal > key)
high = mid - 1;

else
return mid; // key found

}
return -(low + 1);  // key not found.

}
ai.googleblog.com/2006/06/extra-extra-read-all-about-it-nearly.html
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facebook.com/WordFriday/posts/590877011000260

Muphry’s law, noun

▪ If you write anything correcting or criticising the 

quality of someone else’s editing, proofing, spelling, 

grammar, etc., there will be some kind of editorial 

error in what you have written.

▪ Muphry’s law is a specific application of Murphy’s 

law, that anything that can go wrong will go wrong.



public static int binarySearch(int[] a, int key) {
int low = 0;
int high = a.length - 1;

while (low <= high) {
int mid = (low + high) / 2;
int midVal = a[mid];

if (midVal < key)
low = mid + 1

else if (midVal > key)
high = mid - 1;

else
return mid; // key found

}
return -(low + 1);  // key not found.

}
ai.googleblog.com/2006/06/extra-extra-read-all-about-it-nearly.html



public static int binarySearch(int[] a, int key) {
int low = 0;
int high = a.length - 1;

while (low <= high) {
int mid = low + ((high - low) / 2);
int midVal = a[mid];

if (midVal < key)
low = mid + 1

else if (midVal > key)
high = mid - 1;

else
return mid; // key found

}
return -(low + 1);  // key not found.

}
ai.googleblog.com/2006/06/extra-extra-read-all-about-it-nearly.html



public static int binarySearch(int[] a, int key) {
int low = 0;
int high = a.length - 1;

while (low <= high) {
int mid = (low + high) >>> 1;
int midVal = a[mid];

if (midVal < key)
low = mid + 1

else if (midVal > key)
high = mid - 1;

else
return mid; // key found

}
return -(low + 1);  // key not found.

}
ai.googleblog.com/2006/06/extra-extra-read-all-about-it-nearly.html



public static int binarySearch(int[] a, int key) {
int low = 0;
int high = a.length - 1;

while (low <= high) {
int mid = (low + high) >>> 1;
int midVal = a[mid];

if (midVal < key)
low = mid + 1

else if (midVal > key)
high = mid - 1;

else
return mid; // key found

}
return -(low + 1);  // key not found.

}

Probably faster, and 
arguably as clear

ai.googleblog.com/2006/06/extra-extra-read-all-about-it-nearly.html



🤔





Probably faster but may 
be obscure to most Java 
developers (including me)

Alberto Savoia
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One of the major benefits of program 
verification is that it gives programmers a 
language in which they can express that 
understanding.

These techniques are only a small part of 
writing correct programs; keeping the code 
simple is usually the key to correctness.





If the programmer can simulate 

a construct faster than the 

compiler can implement the 

construct itself, then the compiler 

writer has blown it badly.

Guy L Steele, Jr



The general lesson that I take away 
from this bug is humility: It is hard 
to write even the smallest piece of 
code correctly, and our whole world 
runs on big, complex pieces of code.

Joshua Bloch
ai.googleblog.com/2006/06/extra-extra-read-all-about-it-nearly.html
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www.bbc.co.uk/news/business-37582150



Digital devices tune 

out small errors while 

creating opportunities 

for large errors.
Earl Wiener





Always design a thing by 

considering it in its next 

larger context.

Eliel Saarinen











The connections between 
modules are the assumptions 
which the modules make 
about each other.

David Parnas
“Information Distribution Aspects of Design Methodology”



Kevlin Henney
“Dead Code Must Be Removed”

infoq.com/news/2017/02/dead-code

Deleting dead code is not a 
technical problem; it is a 
problem of mindset and 
culture.





Soyuz fails to deliver 19 

satellites from Vostochny

russianspaceweb.com/meteor-m2-1.html



All the hardware aboard the Fregat upper 

stage performed as planned.

But, almost unbelievably, the flight control 

system on the Fregat did not have the correct 

settings for the mission originating from the 

new launch site in Vostochny, as opposed to 

routine launches from Baikonur and Plesetsk.

russianspaceweb.com/meteor-m2-1.html



Early Detection of 

Configuration Errors to 

Reduce Failure Damage

usenix.org/system/files/conference/osdi16/osdi16-xu.pdf

Tianyin Xu, Xinxin Jin, Peng Huang, Yuanyuan Zhou, 

Shan Lu, Long Jin & Shankar Pasupathy



Our study shows that many of today’s 

mature, widely used software systems 

are subject to latent configuration 

errors in their critically important 

configurations.

usenix.org/system/files/conference/osdi16/osdi16-xu.pdf

Tianyin Xu, Xinxin Jin, Peng Huang, Yuanyuan Zhou, 

Shan Lu, Long Jin & Shankar Pasupathy



What, then, is configuration?
It is a formal structure for 
specifying how some aspect 
of software should run.

Kevlin Henney
“Out of Control”

kevlinhenney.medium.com/out-of-control-97ed6efa2818



Configuration is code.

Kevlin Henney
“Out of Control”

kevlinhenney.medium.com/out-of-control-97ed6efa2818





On two occasions I have 
been asked, — “Pray, 
Mr. Babbage, if you put 
into the machine wrong 
figures, will the right 
answers come out?”



I am not able rightly to 
apprehend the kind of 
confusion of ideas that 
could provoke such a 
question.



In August 1984, the Wall Street Journal reported that
a Texas-based oil and gas company had fired several 
executives after the firm lost millions of dollars in an 
acquisition deal because of “errors traced to a faulty 
financial analysis spread sheet model.”

Steven Levy
backchannel.com/a-spreadsheet-way-of-knowledge-8de60af7146e



Excel is the world’s 
most popular 
functional language
Simon Peyton-Jones



In December 2020, we announced 
LAMBDA, which allows users to 
define new functions written in 
Excel’s own formula language.
With LAMBDA, Excel has become 
Turing-complete.

LAMBDA: The ultimate Excel worksheet function
microsoft.com/en-us/research/blog/lambda-the-ultimatae-excel-worksheet-function



Gene name errors 

are widespread in the 

scientific literature

genomebiology.biomedcentral.com/articles/10.1186/s13059-016-1044-7

Mark Ziemann, Yotam Eren & Assam El-Osta



bmcbioinformatics.biomedcentral.com/articles/10.1186/1471-2105-5-80



A programmatic scan of leading 

genomics journals reveals that 

approximately one-fifth of papers 

with supplementary Excel gene lists 

contain erroneous gene name 

conversions.

genomebiology.biomedcentral.com/articles/10.1186/s13059-016-1044-7

Mark Ziemann, Yotam Eren & Assam El-Osta









scienceblogs.com/deltoid/2004/05/20/mckitrick3



=AVERAGE(B28:K28)





=(0.1*((273.15+K27)^2+(273.15+J27)^2+(273.15+I27)^2+(273.15+H
27)^2+(273.15+G27)^2+(273.15+F27)^2+(273.15+E27)^2+(273.15+D2
7)^2+(273.15+C27)^2+(273.15+B27)^2))^0.5-273.15

=(0.1*((273.15+K28)^2+(273.15+J28)^2+(273.15+I28)^2+(273.15+H
28)^2+(273.15+G28)^2+(273.15+F28)^2+(273.15+E28)^2+(273.15+D2
8)^2+(273.15+C28)^2+(273.15+B28)^2))^0.5-273.15

=(0.1*((273.15+K29)^2+(273.15+J29)^2+(273.15+I29)^2+(273.15+H
29)^2+(273.15+G29)^2+(273.15+F29)^2+(273.15+E29)^2+(273.15+D2
9)^2+(273.15+C29)^2+(273.15+B29)^2))^0.5-273.15

=(0.1*((273.15+K30)^2+(273.15+J30)^2+(273.15+I30)^2+(273.15+H
30)^2+(273.15+G30)^2+(273.15+F30)^2+(273.15+E30)^2+(273.15+D3
0)^2+(273.15+C30)^2+(273.15+B30)^2))^0.5-273.15

=(0.1*((273.15+K26)^2+(273.15+J26)^2+(273.15+I26)^2+(273.15+H
26)^2+(273.15+G26)^2+(273.15+F26)^2+(273.15+E26)^2+(273.15+D2
6)^2+(273.15+C26)^2+(273.15+B26)^2))^0.5-273.15

=(0.1*((273.15+K31)^2+(273.15+J31)^2+(273.15+I31)^2+(273.15+H
31)^2+(273.15+G31)^2+(273.15+F31)^2+(273.15+E31)^2+(273.15+D3
1)^2+(273.15+C31)^2+(273.15+B31)^2))^0.5-273.15



Public Function RMS(values As range)

Dim square, total, count

total = 0
count = 0

For Each cell In values.Cells
square = (cell.Value + 273.15) ^ 2
total = total + square
count = count + 1

Next

RMS = (total / count) ^ 0.5 - 273.15

End Function
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Public Function RMS(values As range)

Dim square, total, count

total = 0
count = 0

For Each cell In values.Cells
square = ( + 273.15) ^ 2
total = total + square
count = count + 1

Next

RMS = (total / count) ^ 0.5 - 273.15

End Function



Public Function RMS(values As range)

Dim square, total, count

total = 0
count = 0

For Each cell In values.Cells
square = (0 + 273.15) ^ 2
total = total + square
count = count + 1

Next

RMS = (total / count) ^ 0.5 - 273.15

End Function



Public Function RMS(values As range)

Dim square, total, count

total = 0
count = 0

For Each cell In values.Cells
If Not IsEmpty(cell) Then

square = (cell.Value + 273.15) ^ 2
total = total + square
count = count + 1

End If
Next

RMS = (total / count) ^ 0.5 - 273.15

End Function



Public Function RMS(values As range)

Dim square, total, count

total = 0
count = 0

For Each cell In values.Cells
If Not IsEmpty(cell) Then

square = (cell.Value + 273.15) ^ 2
total = total + square
count = count + 1

End If
Next

RMS = (total / count) ^ 0.5 - 273.15

End Function







... the average real GDP growth 
rate for countries carrying a 
public-debt-to-GDP ratio of over 
90 percent is actually 2.2 percent, 
not –0.1 percent...
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A decade of austerity has resulted 
in cuts to public health, prevention 
and mental health budgets in the 
NHS, and wider national and local 
government services which help 
drive better health. 



Had the trend from 1990 and 2012 
continued, we estimate that there 
could have been 130,000 deaths 
averted between 2012 and 2017.



Had the trend from 1990 and 2012 
continued, we estimate that there 
could have been 130,000 deaths 
averted between 2012 and 2017.



Those who cannot 
remember the past are 
condemned to repeat it.

George Santayana



What experience and history 
teach is this — that people and 
governments never have learned 
anything from history, or acted 
on principles deduced from it.

Georg Hegel


