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Objectives

!" Have a fun discussion
#" Give you some questions to think about
$" Tell you some illustrative stories (that do have a point besides 

being amusing)
%" Tell you not to worry
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Introduction

I am going to give you questions to think about
And some answers
My answers may be wrong
My answers are based on experience in industry (not academia)
=)3'/.)-3.).>/.86.+;.)?1+*)@(.9-6'+9A)8.<16+)8.0.B1+-).B.+)6C)<4).>1</0.9)
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I am “male, pale and stale” (Sorry, but there’s not much I can do 
about that).
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My Experience is Old





What Did I Achieve?
MPI profiling interface
D)31;EF 5(- 1 7''* '+.
=)8.;E'+)6-)319)/16*)<4)GH2 *(.9)54).+1506+7)-(+6+7)'C)IJ=);'*.9

OpenMP stuff
K/.;(01-6B.)0';E9
monotonic/nonmonotonic 9;3.*(0.)*69-6+;-6'+

Made some hardware architects understand shared-memory parallel 
processing a bit better
Intel Senior Principle Engineer; ACM Distinguished Engineer
Worked on fun things, had fun, helped people (I hope!)
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What Changes and 
What Doesn’t
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Hardware Changes

Then:
! Memory was near (1 cycle

away)
L M')+..*)C'8);1;3.9

! Cores



Dennard Scaling

The good part of Moore’s Law (the physics!)
For MOS when there is no leakage:

When the transistor density doubles, clock rate can go up 1.4x, while 
power consumption stays the same (despite having twice the number 
of transistors running faster).

Ceased to apply



Hardware Constants

The speed of light (1ft ~= 1ns)
The performance limits are still often not the ones people expect
! To first approximation, “It’s always data movement”
Some hardware folk still say 
! “It’s only software” or “That’s a SMOP (Simple Matter Of 

Programming”) 
And we now have more history to prove that they’re still wrong!
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Software Constants

Fortran still matters (more later)
Some of the same code is still running in important applications
Compilers and runtime systems remain important
Software is still fun to work on and develop
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Things Get Forgotten/Ignored





Questions:
Why am I doing this?
What should I be doing?
Who is the customer (who is paying)?
Which metrics matter?
What do I want to do? (Do I want to manage people?)
How do I become visible?
How much work do I have to do?
How do I plan my career?
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Who is Paying (and for What)?

!"##"$%&'(%)"*(+,
In industry this is the ultimate answer… 

What you are doing must add value that causes someone 
to pay more for something your company is selling
That may not directly be your code, though!
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Who is Really the Customer (1) ?

Q: Why are supercomputers like dog-food?
A: Because in neither case does



Who is Really the Customer (2) ?

Consider the compiler team in a hardware vendor
The compiler is given away for free (or close to free)
How is working on it justified?
Who is paying for all the people working on it?

Enemies and Opponents
“Your enemies are on your side; those are your opponents”





One Advantage of Interpreted Languages

No sane person will write their own BLAS routines in Python!
Better integration of libraries into the language
Expectation that there will be a library to do (at least some of) what
you want

“The best code is the code you do not have to write.”
“A couple of months in the laboratory can frequently save a 
couple of hours in the library.”
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Which Metrics Matter?

This is a general question, we’ll look at programming languages as 
an interesting example…
Possible metrics:
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Programming Language Metrics



UK HPC Machine Use
Archer Machine Use by Language  

Q1/2020



Where do HPC Hardware Vendors need to 
Focus?
Archer has 4920x2socket nodes => 9840 sockets
L _X`)'C)-31-)ab)WcX%)9';E.-9)8(++6+7)Y'8-81+d
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Who is Your Enemy?

The person who keeps submitting annoying bugs in your code?
L D59'0(-.04)+'-d)
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That team at other university who are working on the same problem 
and might publish first?
LZ31-)2'(0*)-3.)C(+*6+7)17.+;4)23')69)C(+*6+7)4'()5'-3)06E.g
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Respect your opponents, try not to have enemies.
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Open Source in Research

Advantages:
Reproducibility

Becoming more and more important. Conferences/journals require 
reproduction “artefacts” to enable others to verify results.

More eyes on the code
Allows co-operation and avoids time spent re-inventing a square wheel
Eases commercial spin outs (=> use a BSD-style license)
Reduces funding cost if multiple teams need not write equivalent code
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Open Source in Research
Disadvantages:
I don’t want people to see my horrid code…
Z.00F)*'+,-)286-.)3'886*);'*.d

That group at other university might use it, and they are my enemy 
because they’re competing for the same funding.
Z3')69)/146+7)4'()5'-3g)Z31-)2'(0*)-3.4)/8.C.8g
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I’m hoping to start a spin-out and license the code from the university so I 
don’t want everyone to have my code
Z'(0*+,-)4'()81-3.8)31B.)-3.);'*.)C'8)C8..)1+*)31B.)'-3.89)3.0/)4'()-')
*.B.0'/)6-g)?D)QKNO



How Can I Grow?
Become more visible

– Decide that you are not as introverted as you thought you were
– Publish your code
– Help people to use it

If you’re using open-source code
– Report bugs
– Help to fix things
– Push your fixes/enhancements upstream

Think about how to present results at the right level
Contribute to “industry” (OpenMP, MPI, SYCL,…) and  “real” standards 
(C++, Fortran, …)
Join professional organisations (ACM, BCS, Society of Research Software 
Engineering)
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Standards

Sound frightening; lots of weird experts debating intricate details of 
OpenMP or C++ or …
But
V3.4)+..*);'+-865(-6'+9
&'( *'+,-)31B. -'



You do





Conclusions
Try to Follow Dr Phil’s !"#$%&'(
!onnect
"earn
(be) #ctive
$otice
%ive back
&at well
'elax 
(leep

Be helpful
Don’t be tribal
Respect your opponents
Don’t have enemies
Do interesting things
Decide you can speak out in 
public
Follow your nose

Have Fun, do What You Enjoy. Good Luck!
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Questions, Discussion, Why I am an idiot…
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Backup
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Interesting Languages (in HPC)
One new language: Julia
G1+ 8(+ 6+-.81;-6B.04)?[i(/4-.8\A
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One old language: Fortran
K-600)3(7.04)6</'8-1+-F)19)2.)912P)

VASP is #1 consumer of cycles on Archer
UK Met Office
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