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Be kind, for everyone you

meet is fighting a hard §
pattle. — Ian Maclaren.

R. J. Palacio
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Do Check Your References!

Ian Maclaren

Article  Talk

From Wikipedia, the free encyclopedia

For the actor, see ian Maclaren (actor).

John Watson (3 November 1850 — 6 May 1907), was a minister of the Free Church of
Scotland. He is remembered as an author of fiction, known by his pen name lan
Maclaren.

Life [edi;

The son of John Watson, a civil servant, he was born in Manningiree, Essex, and
educated at Stirling. His paternal uncle Rev Hiram Watson (1813-1891) was a minister

of the Free Church of Scotland and John appears to have chosen to follow in his shoes.
(]

He studied at Edinburgh University, then trained as a Free Church minister at New
College in Edinburgh, also undertaking some postgraduate study at Tubingen.

In 1R74 ha wae liranead hv the Fraa Chiirch af Sentland and haramea accictant minictar

Xp 5languages -

Read Edit View history Tools +

lan Maclaren

It is thought that Maclaren was the original source of the quotation "Be kind, for everyone you

meet is fighting a hard battle," now widely misattributed to Plato or Philo of Alexandria. The

oldest known instance of this quotation is in the 1897 Christmas edition of The British Weekly,

penned by Maclaren: "Be pitiful, for every man is fighting a hard battle."(°!
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Do Check Your References!

Ian Maclaren

Article  Talk
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Do Check Your References!
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In 1874 he was licensed by the Free Church of Scotland and became assistant minister

of Edinburgh Barclay Church. In 1875 he was ordained as minister at Logiealmond in
Perthshire. In 1877 he was transferred to St Matthews Free Church in Glasgow. In

Logiealmond in Perthshire. In 1877 he was transferred to
St Matthews Free Church in Glasgow. In Glasgow he .
lived at 44 Windsor Terrace.®! In 1880 he became
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How Not To Do It

lan P. Gent (who was cute at the beach in 1965)

University of St Andrews



lan P. Gent (who was handsome in the 1980s)

University of St Andrews



How Not To Do It

lan P. Gent (who wears colourful clothes now)

University of St Andrews



Three Goals

Some Advice on How (Not) To Do Experiments
Some Advice on How (Not) To Find Your Way in Academia

And since advice from old to vyo

Entertain you with examples of smart people being stupid

17



History of the Talk

A mix of the very old and very new

18



History of the Talk

A mix of the very old and very new

Very Old : How Not To Do It
Officially stories about how experiments can go wrong
Actually persuading you that:
Smart and Successful People Do Stupid things

Very New: Thoughts From Last Few Weeks
Advice which is Probably Useless To You

19



Search documents and filenames fortext - {Tpjyersity of Leeds
SCHOOL OF COMPUTER STUDIES
d RESEARCH REPORT SERIES
Report 97.27

The very ol

Paper from 1997
All true stories
Admitting to our mistakes

How Not To Do It

by

A great set of names
Ian P Gent', Stuart A. Grant, Ewen MacIntyre',
Patrick Prosser!, Paul Shaw', Barbara M Smith

& Toby Walsh'

May 1997
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The very ol

Paper from 1997

All true stories

Admitting to our mistakes
A great set of names
Paper > 50 Citations

CP Invited Speaker
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Do check spelling of author

Search documents and filenames for text

University of Leeds

One Of many pieceS Of adViCe SCHOOL OF COMPUTER STUDIES
. RESEARCH REPORT SERIES
Based on mistakes made by Report 97.27

me or my colleagues

Apology in advance

the advice i1s what TO do How Not To Do It
Not NnHow NoOt by
But the exam ples arel Ian P Gent', Stuart A. Grant

Patrick Prosser!, Paul Shaw', Barbara M Smith
& Toby Walsh'

May 1997
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How Not To Do It

Those ignorant of history are doomed to repeat it

we have committed many howlers
We hope to help others avoi d s
é and il lustrate how easy it

Every howler we report committed by at least one of the
above authors!

29



Empirical Methods for CS

Can you do Empirical Al?



Can you do empirical Al?

See if you can spot a pattern in the following real empirical data
(326 dp (T 1 0))
(327 dp (T 1 0))
(328 dp (T 1 0))
(329 dp (T 1 0))
(330dp (T 10))
(331dp (T 21))
(332dp (T 10))
(333dp (T 10))
(334 dp (T 3 2))
(335 dp (T 350163776 62))

31



Can you do empirical Al?

See if you can spot a pattern in the following real empirical data
(326 dp (T 1 0))

(327 dp (T 10)) ‘*C -
(328 dp (T 1 0)) R e e i >
(329dp (T 10))

(330dp (T 10)) E'ésy problems are sometimes hard -«

(331 dp (T 2 1)) Ian P. Gent © & &, Toby Walsh ® &
(332dp (T10)) oo
(333 dp (T 1 O)) + Addto Mendeley o Share 99 Cite

https://doi.org/10.1016/0004-3702(94)90109-0 A Get rights and content 2

(334 dp (T 3 2))
(335 dp (T 350163776 62))

This led to an Atrtificial Intelligence journal paper
Gent & Wal s h, ANEasy Probl ems are S

32



Donot I gnore Crashes!

That pattern was pretty easy t
To see the pattern you have to not
Kill the experiment in the middle of its run
assuming that the pipe to the output had got lost!
That 60s what | di d, but fortuna
that instance took a week to run

33



How Not to Do It

Do Look at the Raw Data
Summaries obscure important aspects of behaviour

Many statistical measures explicitly designed to minimise
effect of outliers

Sometimes outliers are vital
Nexceptionally hard probl em
we missed them until they hit us on the head
when experiments NAcrashedo
old data on smaller problems showed clear behaviour

34



One advantage of the work being old

Some of these papers have ego-boosting citation counts
But | jushboastirtg

It shows that you can be stupid
And still end up with a good paper!

k]
Artificial Intelligence E

Volume 70, Issues 1-2, October 1994, Pages 335-345

Research note
Easy problems are sometimes hard v

Ian P. Gent © & &, Toby Walsh ® &

Show more v

Easy problems are sometimes hard 197 ' < shore 33 cite
IP Gent, T Walsh 0004-3702(94)90109-0 7 Get rights and content 2
Artificial Intelligence 70 (1-2), 335-345, 1994

35



The Very Old (2): Tutorial on Empirical Methods

Given at various conferences
Including CP 2003 in Kinsale, Ireland

36



How to do Experiments:

Empirical Methods for AT & CS
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Yes it was In Comic Sans

How to do Experiments:
Empirical Methods for AL & CS

e - it - -
e e e A

e

Lo s aaeas

=

Paul Cohen Ian P. Gent

Toby Walsh
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Following slides from that talk I anything changed?

Y B O

How to do Experiments:
Empirical Methods for AL & CS

{1

Paul Cohen
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What does nempirical o mean?

Relying on observations, data, experiments
Empirical work should complement theoretical work

Theories often have holes (e.g., How big is the constant
term? | s the current probl e

Theories are suggested by observations
Theories are tested by observations
Conversely, theories direct our empirical attention

Il n addition (I n this tutori al
to understand behavior of <¢comg

40



Empirical CS/Al

Computer programs are formal objects
so |l etds reason about them e
Two reasons why we canoOt or wo
theorems are hard
some questions are empirical in nature

e.g. are Horn clauses adequate to represent the sort of
knowledge met in practice?

e.g. even though our problem is intractable in general, are
the instances met in practice easy to solve?

41



Empirical CS/Al

Treat computer programs as natural objects
like fundamental particles, chemicals, living organisms
Build (approximate) theories about them
construct hypotheses
e.g. greedy hill-climbing is important to GSAT
test with empirical experiments
e.g. compare GSAT with other types of hill-climbing
refine hypotheses and modelling assumptions
e.g. greediness not important, but hill-climbing is!

42



Empirical CS/Al

Many advantage over other sciences
Cost

no need for expensive super-colliders
Control

unlike the real world, we often have complete command of
the experiment

Reproducibility
In theory, computers are entirely deterministic
Ethics
no ethics panels needed before you run experiments

43



Empirical CS/Al

Many advantage over other sciences
—Cost
T . lid
Control

unlike the real world, we often have complete command of
the experiment

Reproducibility
In theory, computers are entirely deterministic
—Ethies
i | od b .
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How Not to Do It

Do It All Again é (or at | east
e.g. storing random seeds used in experiments
we didnot do that and mi ght

a7



How Not to Do It

Do measure CPU time
In exploratory code, CPU time often misleading
but can also be very informative
e.g. heuristic needed more search but was faster

48



How Not to Do It

Dondt Trust Yourself
bug in innermost loop found by chance
all experiments re-run with urgent deadline
curiously, sometimes bugged version was better!

49



How Not to Do It

Do Preserve Your Code
Or end up fixing the same error twice
Do use version control!
Yeah | Kknow you do
This was not so standard advice in 1997
Di stri buted version
Subversion started 2000
Git 2005

t hi s but

control

50



Donot Lose Your Own Papers

Imagine losing the .tex files of a submitted paper
So If 1tdos accepted you canot
Or 1 f 1tds rejected you canot

Nobody could be that stupid, right?

51



Donot Lose Your Own Papers

Imagine losing the .tex files of a submitted paper
So If 1tdos accepted you canot
Or 1 f 1tds rejected you canot

Nobody could be that stupid, right?

| have been
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Donot Lose Your Own Papers

Imagine losing the .tex files of a submitted paper
So If 1tdos accepted you canot
Or 1 f 1tds rejected you canot

Nobody could be that stupid, right?

| have been T why there is no journal version of this paper

The constrainedness of search 271
IP Gent, E Maclntyre, P Prosser, T Walsh
AAAI/IAAL Vol. 1, 246-252, 1996
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Donot Lose Your Own Papers

Imagine losing the .tex files of a submitted paper
So If 1tds accepted you ca
Or 1 f 1tds rejected you ca

Nobody could be that stupid, right?

| have been T why there is no journal version of this paper
TWICE

The constrainedness of search 271
IP Gent, E Maclntyre, P Prosser, T Walsh
AAAI/IAAL Vol. 1, 246-252, 1996
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How Not to Do It

Do Make it Fast Enough
emphasis on enough
I to0s often not necessary to
In lifecycle of experiment, extra coding time not won back
e.g. we have published many papers with inefficient code
compared to state of the art
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How Not to Do It

Do face up to the consequences of your results
e.g. preprocessing on 450 problems
should Aobviouslyo reduce se
reduced search 448 times
Increased search 2 times
Forget algorithm, 1t0s usel es:s
Or study in detail the two exceptional cases

and achieve new understanding of an
Important algorithm

56



How Not to Do It

Do face up to the consequences of your results
Domain filtering can degrade intelligent backtracking search

Authors Patrick Prosser

reduce se

Publication date  1993/8/29
Conference |JCAI
Pages 262-267

Description  This paper presents an improved backjumping algonthm for the constraint satisfaction
problem, namely conflictdirected backjumping (CBJ). CBJ is then modified such that it A I
can detect infeasible values and removes them from the domains of variables once and O S u S e e S
for all. A similar modification is then made to Gaschnig's backjumping routine BJ and to
Haralick and Elliott's forward checking routine FC. Empirical analysis shows that these
modifications tend to result in an improvement in average performance. The existence of
a peculiar phenomenon is then shown: the removal of infeasible values may resultin a
degradation in the performance of intelligent backjumping algorithms, and conversely the
addition of infeasible values may lead to an improvement in performance.

Total citations  Cited by 118

l_—_-_-J_—_—_— N = B

08 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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How Not to Do It

Do Report Important Implementation Details

This hit us both ways round
Our first GSAT version O(N?), but this really was too slow
Eventually we worked out lots of optimisations
Only to talk to original authors who knew all about these
So we wished they had provided the details!

We optimized experiments cl evi
Later authors reinvented that technique
And quite fairly published a paper with it as contribution!
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How Not to Do It

Do Report Important Implementation Details
This hit US DOth Ways rOUN ... e cosme o msummsson s

Towards an Understanding of Hill-climbing Procedures
for SAT *

Ian P. Gent and Toby Walsh
Department of Artificial Intelligence, University of Edinburgh
80 South Bridge, Edinburgh EH1 1HN, United Kingdom
Email:I.P.Gent@edinburgh.ac.uk, T.Walsh@edinburgh.ac.uk

Towards an understanding of hill-climbing procedures for SAT

IP Gent, T Walsh

In Proceedings of AAAI-93

Abstract

Recently several local hill-climbing procedures for
propositional satisfiability have been proposed
which are able to solve large and difficult problems
beyond the reach of conventional algorithms like
Davis-Putnam. By the introduction of some new
variants of these procedures, we provide strong
experimental evidence to support our conjecture
that neither greediness nor randomness is import-
ant in these procedures. One of the variants in-
troduced seems to offer significant improvements
over earlier procedures. In addition, we investig-
ate experimentally how performance depends on
their parameters. Our results suggest that run-
time scales less than simply exponentially in the
problem size.

343

literals). Second, they hill-climb on the number of sat-
isfied clauses. Third, their local neighbourhood (which
they search for a better truth assignment) is the set of
truth assignments with the assignment to one variable
changed. Typical of such procedures is GSAT [Selman
et al., 1992], a greedy random hill-climbing procedure.
GSAT starts with a randomly generated truth assign-
ment, and hill-climbs by changing (or “flipping”) the
variable assignment which gives the largest increase
in the number of clauses satisfied. Given the choice
between equally good flips, it picks one at random.

In [Gent and Walsh, 1992] we investigated three fea-
tures of GSAT. Is greediness important? Is random-
ness important? Is hill-climbing important? One of
our aims is to provide stronger and more complete an-
swers to these questions. We will show that neither
greediness nor randomness is important. We will also
propose some new procedures which show considerably

1993

59



How Not to Do It

Do measure with many instruments
In exploring hard problems, we used our best algorithms
missed very poor performance of less good algorithms

better algorithms will be bitten by same effect on larger
Instances than we considered
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How Not to Do It

Do vary all relevant factors
Donot change two things at onc
ascribed effects of heuristic to the algorithm
changed heuristic and algorithm at the same time
didnot perform factori al e X

but 1 to0s not always easy/ pos:
experiments if there are many factors
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How Not to Do It

Do vary all relevant factors
Donot change two things at onc

[PDF] Sparse constraint graphs and exceptionally hard problems
BM Smith, SA Grant

IJCAI (1), 1995 - ijcai.org

Abstract 3 | e X
Many types of problem exhibit a phase transition as a problem parameter is varied, from a ‘
region where most problems are easy and soluble to a region where most problems are / p OS.

easy but insoluble. In the intervening phase transition region, the median problem difficulty
is greatest. However, occasional exceptionally hard problems (ehps) can be found in the
easy and soluble region; these problems can be much harder than any problem occurring

' s vl Aacas frameattiarn WA A alhAvar Fl At

' hirmAarms Aanmatrairnt caatiafantiAarm nrahlame e ~l e e

SHOW MORE v

Y% Save YY Cite Cited by 101 Related articles All 4 versions 9
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How Not to Do It

Do Coll ect Al |l (vikntreasoRP ossi bl e

one year Santa Claus had to repeat all our experiments
ECAI/AAAI/IJCAI deadlines just after new year!

we had collected number of branches in search tree
performance scaled with backtracks, not branches
all experiments had to be rerun

Donot Ki | | Your Machines
we have got into trouble with sysadmins
€ over experimental dat a

often the vital experiment is small and quick

é



How Not to Do It

Do Be Paranoid

Ai dentical o i mpl ementations
results

Do Use The Same Problems
reproducibility is a key to science (c.f. cold fusion)
can reduce variance
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Do check your references

We had papers giving the wrong page numbers for a classic
Because we had copied the reference instead of checking
Fortunately, not hing bad happe
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Do check your references

We had papers giving the wrong page numbers for a classic
Because we had copied the reference instead of checking
Fortunately, not hing bad happe

é . Unl i ke now, where 1 ncorrect
paper rejected for suspicion of Al hallucination!
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The Very New: Some advice for this handsome guy

T ——
e ————

nNYou wi | | not und
and beauty of your youth until
they've faded. But trust me, in 20
years, you'll lookback at photos of
yourself and recall in a way you
can't grasp now how much
possibility lay before you and how
fabul ous you real

Advice, like youth, probably just
wasted on the young

Kurt Vonnegut
MIT Commencement Address 1999
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The Very New: Some advice for this handsome guy

T ——
e ————

nNYou wi | | not und
and beauty of your youth until
they've faded. But trust me, in 20
years, you'll lookback at photos of
yourself and recall in a way you
can't grasp now how much
possibility lay before you and how
fabul ous you real

Advice, like youth, probably just
wasted on the young

—KurtYennegut—
—MT-CommencementAddress-1099
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The Very New: Some advice for this handsome guy

~ . e ————
nNYou wi | | not und

and beauty of your youth until
they've faded. But trust me, in 20
years, you'll lookback at photos of
yourself and recall in a way you
can't grasp now how much
possibility lay before you and how
fabul ous you real;

Advice, like youth, probably just
wasted on the young

Mary Schmich
Chicago Tribute, 1997
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Do check your references

Advice, like youth, probably just
wasted on the young

Mary Schmich
Chicago Tribune, 1997

Became viral nCom
address by Kurt
And hit song by Baz Luhrmann

-
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https://en.wikipedia.org/wiki/Wear _Sunscreen




Do check your references

Advice, like youth, probably just
wasted on the young

Mary Schmich
Chicago Tribune, 1997

Became viral fCom !
address by Kurt
And hit song by Baz Luhrmann

https://en.wikipedia.org/wiki/Wear _Sunscreen



Some advice for this handsome PhD student

= A ——

Professors are people just like you!
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Some advice for this handsome PhD student

Professors are people just like you!
I Know you donot
But they are, trust me

You canot tell n
Not just smartness or hard work
Yes luck is one of them

But also incidental factors

Things which are weird about you
compared to other academics!
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‘D0 WHAT s
=T

MAKES YNl (&h&
NnDo what makes you WE|RU

n 7 Smarter Questions to Help

Daniel Pink, 2025.
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find

Three | want to mention
What makes you weird?

Where can | make my biggest contribution?
What do people thank you for?

75


https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find
https://danielpink.substack.com/p/7-smarter-questions-to-help-you-find

What Makes You Weird?

Daniel Pink asks this question for you as a child
| also think 1 tds a great dques
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What Makes You Weird As An Academic?

Some things it is NOT
You are very smairt
You are very passionate about your subject
You are very hard working

Everyone in this room is all of those!
Think about what makes you weird
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What Makes You Weird, lan?

Spotting tiny inconsistencies and mistakes

369
Notre Dame Journal of Formal Logic

My fi rSt jou rn al paper WaS this: Volume 33, Number 3, Summer 1992

Abstract In a 1983 paper, de Swart gave sequent based proof systems for

demonstrate that de Swart’s system for VC is incorrect by giving a counter-
example. This counterexample does not affect de Swart’s system for VCS.

2IVC d A" U = U AUICAU- Yy 1 OU y C U UEC C

with soundness and completeness proofs. The system I give is closely mod-
eled on de Swart’s.

A Sequent- or Tableau-style System for
Lewis's Counterfactual Logic VC

IAN PHILIP GENT

Abstract In a 1983 paper, de Swart gave sequent based proof systems for
two counterfactual logics: Stalnaker’s VCS and Lewis’s VC. In this paper I
demonstrate that de Swart’s system for VC is incorrect by giving a counter-
example. This counterexample does not affect de Swart’s system for VCS.
Then I give a new sequent- or tableau-style proof system for VC together
with soundness and completeness proofs. The system I give is closely mod-
eled on de Swart’s.
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What Makes You Weird, lan?

Getting incredibly enthusiastic about
things and bored about the same things

My third journal paper was totally unrelated
to the first two

Journal of Artificial Intelligence Research 1 (1993) 47-59 Submitted 6/93; published 9/93

An Empirical Analysis of Search in GSAT

Ian P. Gent [.P.GENT@EDINBURGH.AC.UK
Department of Artificial Intelligence, University of Edinburgh
80 South Bridge, Edinburgh EHI 1HN, United Kingdom

Toby Walsh WALSHQLORIA.FR
INRIA-Lorraine, 615, rue du Jardin Bolanique,
54602 Villers-les-Nancy, France
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What Makes You Weird, lan?

Always thinking at the meta level

The Very New: Some advice for this handsome guy

“You will not understand the power
and beauty of your youth until
they've faded. But trust me, in 20
years, you'll lookback at photos of
yourself and recall in a way you
can't grasp now how much
possibility lay before you and how
fabulous you really looked.”

Advice, like youth, probably just
wasted on the young

Mary Schmich
Chicago Tribute, 1997
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they've faded. But trust me, in 20 7
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can't grasp now how much . ey
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Where can | make my biggest contribution?

For me:

Spotting tiny inconsistencies and mistakes
Getting incredibly enthusiastic about things and-bered-abeut

the-same-things

Always thinking at the meta level
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You think we learned from our mistakes?

One really big case study
Happened after we wr ot e A How NO



Experiments are Harder than you think!

Flawed problems:
A case study from Constraint Satisfaction
40+ experimental papers over 5 years
papers on the nature of hard random CSPs
Aut hors include ¢é (in alphabetical

Fahiem Bacchus, Christian Bessiere, Rina Dechter, Gene Freuder,
lan Gent, Pedro Meseguer, Patrick Prosser, Barbara Smith,
Edward Tsang, Toby Walsh, and many more

Achlioptas et al. spotted a flaw
asymptotically almost all problems are trivial
brings into doubt many experimental results
some experiments at typical sizes affected
fortunately not many
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Flawed random constraints?

e. g. AnModel Bio |
Parameters p; and p,

Pick exactly p,C constraints (if
there are C possible)

For each one

pick exactly p,d? pairs of
values as disallowed

e.g. d=3, p,=4/9
Constraints C1 & C2
C2is flawed
it makes X=2 impossible
For any p2 O1/d, p1 >0

as n A D, there will always be
one variable with all its values
removed

asymptotically, all problems are
trivial!

domai n si ze
C1 X=1 X=2 X=3
Y=1 X X
Y=2 X
Y=3 X
C2 X=1 X=2 X=3
Y=1 X X
Y=2 X
Y=3 X
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Flawless random problems

[ Gent et al . ] f
|l ntroduce nfl

choose d squares which must
always be allowed

all in different rows &
columns

choose p,d %2 X6 go disallow in
other squares

For model B, | proved that these
problems are not flawed
asymptotically

any p, <%

so we think that we understand
how to generate random
problems

a w

f l aw é

esslo model B

C1l X=1 X=2 X=3
Y=1 X X @)
Y=2 @) X

Y=3 o) X
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But 1t wasnot that si mpl eé

Originally we had two different
definitions of nftl awlesso probl emsg

An undergraduate student showed cl x=1 X=2 X=3
they were inequivalent!
after paper about it on the web
(journal paper reference follows Y=1 X X o)
IS correct )
Y=2 o) X

Y=3 O X
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Do Listen To Reviewers!

We called our new modell OFI awl es s o

Reviewers of our paper about 1t poi |
Which inspired us to think harder

And we could Prove that our model was Flawless in a technical sense
Major result of resubmitted paper
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Do Make Lots Of Mistakes!

Random constraint satisfaction: Flaws and structure 214 2001

IP Gent, E Macintyre, P Prosser, BM Smith, T Walsh
Constraints 6 (4), 345-372
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