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“Stand at the crossroads and look; ask for the ancient paths, ask where the Col | a bo ra
good way is, and walk in it, and you will find rest for your souls...” - O N I | ne

Jeremiah 6:16



Solving hard problems:



Engineering doesn’t happen by itself ;

[people] think technology just automatically gets
better every year, but it actually doesnt. - <

It only gets better if smart people work like crazy to
make it better. That's how any technology actually
gets better. —1T

And by itself technology ... if people don't work on it, St.fioh &

it actually will decline. escalator ?

How to build the future Elon Musk (YCombinator) 3
|

-‘\k - AR VS Q‘%}\
OUR HANDS DR


https://www.ycombinator.com/library/6W-elon-musk-on-how-to-build-the-future

Means working hard ...



Still: Technique helps

Something anyone can
learn - but no-one wants to.



>

Abandon intuition & trying - it only goes so far

Computers behave deterministically - how hard can it be ?
Many Computer Science Graduates
Excellent at small problems, creating small new programs

Y

) 4
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Intuition as a approach:

Technique tends to be either

* ‘Intuition’ or understanding the =
* Whole problem: %
fitting it all in your mind. %

“If | have two kinds of fish, o
and they are in the ratio
3:2 big to small, and there
are 4 small fish, how many @
do | have ?”
“It's obvious” - solution ...




A LibreOffice problem looks like:




Problem domain >> head size:

 Smart people often delay learning scalable technique -
some never learn & plateau

* You can’t hold everything y

problem N
in your ( o
head. \ J?N 'S N <
scalable A “ s '
technique. 5 % |



So what do we do ?

New Skill - can only be learned by tackling
problems that you cannot solve without it.
The pre-eminent engineering skill.



Reductionism is your friend

“A group of footballers come from Ankara, Amasya and Aydin. Seventeen
more come from Aydin than from Amasya, twice as many come from
Ankara than from Amasya, there are 31 footballers from Aydin - how many
are there in total ?”

e Atrivial problem - perhaps you can do
it in your head ? Are you sure your
answer is correct ?

« How about if | add another couple of
towns & numbers ? =

e The magic tool: ® 2

« Break the problem into small steps

e write them down

e« check them.



Why write things down ?

Some time-to fix data (by expert developers):

° notlce Log Scale N Time to fix vs.date: input data quality is rather mixed ...
* Average one 3
week to fix. g w3 e e
2 50 o, ., ¢ "“f * .
* Can yOU hOId %é : :3‘; ‘{“a’”ofo
and make S PRALE YRR
progress in g 5 R R
your head for 3 e e
a week ? 2 .

Date on horizontal Axis ...



Hunting in the code graph

* As you walk the code, In
small bits — you will hit
dead ends - be patient.




Why write things down ?

* It is normal to evaluate several possible s‘)lutions.

* Before discarding

all but one or two

and proceeding
with those ...

* Document your
assumptions &
choices so you
can back-track
without getting
lost.

* Average time to fix
a on-trivial bug in
| ibreOffice: 1 week




What | expect in your log

argo cult useful Tooking code.

* If you're following a stack-trace:

— Highlight the trace with relevant code:
— Cleanout all exceptional / non-taken paths for this case.

Code pointers - where the relevant source code is ...
Include printf / log output proving things
Detail your assumptions:

* “XYZ cannot happen - it must do ABC.”

— You can re-examine these later when you
find that it does not do ABC

Energetically Enumerate Emergent Axioms (or something)
If you are asking a mentor for help:
* Prove you did your leg-work by sharing your log.




What | don’t expect in your log

* Not a neat essay ...
* This is a collection and grab-bag
of bits of code.
* Not for publication

* I'll show you some of mine but they don’t
end up in slide-decks & on the web.

* Not perfect:
* Itis the scrabbly “working” in your proof.
* Errors are expected.

* Too much work:

* You -cannot- read all code-paths -

— document your assumptions: eg.

- “calling bool OUString::endsWith() cannot
affect Bitmap rendering behavior”



Self Rubber-Ducking:

Thinking is not speaking.
e But language can help.

Explain your problem to a rubber duck in the

bath:

e Bear in mind the Duck is in fact a brilliant
engineer & is listening hard.

« Watch your understanding expand as you
wrestle with the problems.

Re-reading your log serves this purpose.

Hardware engineers: fault tree analysis



https://en.wikipedia.org/wiki/Fault_tree_analysis

Towards being the ideal
mentee: and learning fast

Three approaches:



~aad®. The Chatty Anti-Pattern

 The remote typing, mentor loop.

 For bonus points - interact with several mentors
... gerrit review is an ask

Let me google that for you

Imgtfy. com/ -

For all those people who find it more convenient to bother you with their question rather
than google it for themselves.

This is also how managers irritate engineers into
doing things that they can’t do themselves, and
don’t understand ...




A The Stalling Anti-Pattern

 Not a good place to end up.
e Comes to us all sometimes.
e Good to seek re-assurance

 Be do so with a concrete plan. S

Trough of doubt:
Indecision / Can it really be this

:> bad ? / Does it really take this :> T

much effort ? Surely there is an
o easier way ?

2 O
D



Code reading
Google

Stack Overflow
Using the
debugger

Printf logging
Trace analysis
Tweak code test
Check for anti-
patterns then ...

Please bear in
mind: that for any
non-trivial question,
a mentor has no
‘magic’ answer —
they often need to
do this themselves



The Hermenutical Spiral

* Hermenutics: the Philosophy and Methodology
of text (in our case code) interpretation.

* It is necessarlily iterative: First grasp

* Rinse and repeat:
~ Build referents
- Re-apply this of detail
* NB. Please also re-apply your ”,
new understanding to the Deaper
advice and input given by stangdin
a nHEHth”' :iggggﬁun H
* Go back and re-read their x )
words before asking ...

Inspection




Skill #4 - Technique

Can only be learned by tackling
problems that you cannot solve without it.
The pre-eminent engineering skill.



Conclusions:

* |t is possible to break down arbitrarily awful
oroblems and solve them

* If you can work on LibreOffice and defeat it
you can work effectively on any large code-base

* This is the pre-eminent engineering skill
* |t is not easy, but you can do it and well.

* Don’t be overcome by evil [code], but overcome
evil with good [code].

* Don’t assume it is easy and cheap for your
mentor to answer a question.
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LI ST R A e T BB Oh, that my words were recorded, that they B

written on a scroll, that they were inscribed with an iron

~  tool on lead, or engraved in rock for ever! | know that my

o p e n SO u rce 9 - . Redeemer lives, and that in the end he will stand upon

the earth. And though this body has been destroyed yet

[ )
0 p e n F I rs t in my flesh | will see God, | myself will see him, with my
=== own eyes - | and not another. How my heart yearns
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Time to fix vs.date: input data quality is rather mixed ...

Date on horizontal Axis ...

Approximate developer hours to fix.

		

		Series1

		Dwork total



		41136

		41136

		150



		41247

		41247

		132



		41297

		41297

		127.5



		41029

		41029

		123



		41162

		41162

		121.5



		41242

		41242

		121.5



		40955

		40955

		120



		41157

		41157

		120



		41135

		41135

		109.5



		40971

		40971

		103.5



		41025

		41025

		88.5



		41191

		41191

		72



		41255

		41255

		69



		40976

		40976

		61.5



		41181

		41181

		61.5



		41080

		41080

		60.75



		40974

		40974

		55.5



		41117

		41117

		55.5



		41149

		41149

		50.25



		41130

		41130

		49.5



		40723

		40723

		48



		41326

		41326

		48



		40897

		40897

		46.5



		41181

		41181

		46.5



		41017

		41017

		45



		40739

		40739

		42



		40921

		40921

		39



		40975

		40975

		37.5



		40975

		40975

		37.5



		40976

		40976

		37.5



		41017

		41017

		37.5



		41145

		41145

		37.5



		41165

		41165

		37.5



		41254

		41254

		37.5



		41256

		41256

		37.5



		40947

		40947

		36



		41053

		41053

		36



		41214

		41214

		31.5



		41012

		41012

		31.5



		41017

		41017

		31.5



		41072

		41072

		31.5



		41169

		41169

		31.5



		41249

		41249

		31.5



		41285

		41285

		31.5



		41034

		41034

		30



		41067

		41067

		28.5



		40947

		40947

		28.5



		40738

		40738

		27



		41029

		41029

		27



		41025

		41025

		27



		40914

		40914

		25.5



		41128

		41128

		25.5



		40961

		40961

		25.5



		40971

		40971

		25.5



		40975

		40975

		25.5



		41016

		41016

		25.5



		41017

		41017

		25.5



		41039

		41039

		25.5



		41045

		41045

		25.5



		41145

		41145

		25.5



		41151

		41151

		25.5



		41151

		41151

		25.5



		41157

		41157

		25.5



		41157

		41157

		25.5



		41166

		41166

		25.5



		41170

		41170

		25.5



		41176

		41176

		25.5



		41200

		41200

		25.5



		40975

		40975

		24



		41071

		41071

		24



		41156

		41156

		24



		41186

		41186

		24



		41100

		41100

		24



		41024

		41024

		22.5



		40981

		40981

		21



		41004

		41004

		20.25



		40975

		40975

		19.5



		41016

		41016

		19.5



		41165

		41165

		19.5



		41170

		41170

		19.5



		41250

		41250

		19.5



		41059

		41059

		18



		41022

		41022

		16.5



		40808

		40808

		15



		40898

		40898

		15



		40934

		40934

		15



		41017

		41017

		15



		40892

		40892

		14.25



		41242

		41242

		14.25



		41023

		41023

		13.5



		40955

		40955

		13.5



		40977

		40977

		13.5



		41017

		41017

		13.5



		41025

		41025

		13.5



		41135

		41135

		13.5



		41178

		41178

		13.5



		41179

		41179

		13.5



		41214

		41214

		13.5



		41242

		41242

		13.5



		41242

		41242

		13.5



		41170

		41170

		12.75



		41036

		41036

		12



		41071

		41071

		12



		41071

		41071

		12



		41250

		41250

		12



		41200

		41200

		12



		41246

		41246

		11.25



		41023

		41023

		10.5



		40977

		40977

		10.5



		40926

		40926

		10.5



		40841

		40841

		9



		41017

		41017

		7.5



		41017

		41017

		7.5



		41018

		41018

		7.5



		41171

		41171

		7.5



		41212

		41212

		7.5



		41135

		41135

		6



		41169

		41169

		6



		41198

		41198

		6



		40877

		40877

		6



		40975

		40975

		6



		41233

		41233

		6



		41024

		41024

		6



		41029

		41029

		5.25



		41030

		41030

		5.25



		41029

		41029

		3.75



		41088

		41088

		3.75



		40970

		40970

		3



		40991

		40991

		3



		41003

		41003

		3



		41108

		41108

		3



		41030

		41030

		2.25



		41165

		41165

		2.25



		40947

		40947

		1.5



		41024

		41024

		1.5



		41025

		41025

		1.5



		41036

		41036

		1.5



		41106

		41106

		1.5



		41151

		41151

		1.5



		41157

		41157

		1.5



		41157

		41157

		1.5



		41165

		41165

		1.5



		41166

		41166

		1.5



		41184

		41184

		1.5



		41185

		41185

		1.5



		41186

		41186

		1.5



		41191

		41191

		1.5



		41200

		41200

		1.5



		41200

		41200

		1.5



		41250

		41250

		1.5



		41149

		41149

		1.5



		40980

		40980

		0.75



		40680

		40680

		0



		40955

		40955

		0



		40975

		40975

		0



		40996

		40996

		0



		41019

		41019

		0



		41023

		41023

		0



		41023

		41023

		0



		41023

		41023

		0



		41036

		41036

		0



		41144

		41144

		0



		41214

		41214

		0



		40955

		40955

		0



		40963

		40963

		0



		41039

		41039

		0



		41102

		41102

		0



		41159

		41159

		0



		41163

		41163

		0



		41166

		41166

		0



		41171

		41171

		0



		41171

		41171

		0



		41177

		41177

		0



		41241

		41241

		0



		41241

		41241

		0



		41241

		41241

		0



		41254

		41254

		0
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Let me google that for you

Imgtfy.com/ v

For all those people who find it more convenient to bother you with their question rather
than gaogle it for themselves
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Solving arbitrary problems from a standing start





Or – Real World Software Engineering

technique – to improve your effectiveness.



“Stand at the crossroads and look; ask for the ancient paths, ask where the good way is, and walk in it, and you will find rest for your souls...” - Jeremiah 6:16





Solving hard problems:



		[people] think technology just automatically gets better every year, but it actually doesn't.



		It only gets better if smart people work like crazy to make it better. That's how any technology actually gets better.



		And by itself technology … if people don't work on it, it actually will decline.



		How to build the future Elon Musk (YCombinator)









Engineering doesn’t happen by itself











Grandma and GrandpaSit tight &

ride the escalator ?





Means working hard ...



Still: Technique helps



Something anyone can

learn – but no-one wants to.



Abandon intuition & trying – it only goes so far



		Computers behave deterministically – how hard can it be ?



		Many Computer Science Graduates

		Excellent at small problems, creating small new programs









































Intuition as a approach:



Technique tends to be either

		‘intuition’ or understanding the



		Whole problem:

fitting it all in your mind.



“If I have two kinds of fish,

  and they are in the ratio

  3:2 big to small, and there

  are 4 small fish, how many

  do I have ?”

 	“It’s obvious” → solution ...





































A LibreOffice problem looks like:









































































































































































































































































































































































































































Note: it doesn’t fit on one slide







Problem domain >> head size:













































































































































































































































































































































































































































		Smart people often delay learning scalable technique – some never learn & plateau



		You can’t hold everything you need to solve the

problem

in your

head.



		Need a

scalable

technique.









So what do we do ?



New Skill - can only be learned by tackling

problems that you cannot solve without it.

The pre-eminent engineering skill.





Reductionism is your friend



“A group of footballers come from Ankara, Amasya and Aydin. Seventeen more come from Aydin than from Amasya, twice as many come from Ankara than from Amasya, there are 31 footballers from Aydin – how many are there in total ?”

		A trivial problem – perhaps you can do

it in your head ? Are you sure your

answer is correct ?



		How about if I add another couple of

towns & numbers ?





		The magic tool:

		Break the problem into small steps



		write them down



		check them.















Why write things down ?



Some time-to fix data (by expert developers):

		notice Log scale.



		Average one

week to fix.



		Can you hold

and make

progress in

your head for

a week ?









Hunting in the code graph



		As you walk the code, in

small bits – you will hit

dead ends – be patient.

























































































































































































































































































































































































































































Why write things down ?



		It is normal to evaluate several possible solutions.



		Before discarding

all but one or two

and proceeding

with those …



		Document your

assumptions &

choices so you

can back-track

without getting

lost.



		Average time to fix

a on-trivial bug in

LibreOffice: 1 week.

















What I expect in your log



		Cargo cult useful looking code.

		If you’re following a stack-trace:

		Highlight the trace with relevant code:



		Cleanout all exceptional / non-taken paths for this case.











		Code pointers → where the relevant source code is ...



		Include printf / log output proving things



		Detail your assumptions:

		“XYZ cannot happen → it must do ABC.”

		You can re-examine these later when you

find that it does not do ABC











		Energetically Enumerate Emergent Axioms (or something)



		If you are asking a mentor for help:

		Prove you did your leg-work by sharing your log.













What I don’t expect in your log



		Not a neat essay …

		This is a collection and grab-bag

of bits of code.







		Not for publication

		I’ll show you some of mine but they don’t

end up in slide-decks & on the web.







		Not perfect:

		It is the scrabbly “working” in your proof.



		Errors are expected.







		Too much work:

		You -cannot- read all code-paths →

		document your assumptions: eg.



		“calling bool OUString::endsWith() cannot

 affect Bitmap rendering behavior”

















Self Rubber-Ducking:



Thinking is not speaking.

				But language can help.











Explain your problem to a rubber duck in the bath:

		Bear in mind the Duck is in fact a brilliant engineer & is listening hard.



		Watch your understanding expand as you wrestle with the problems.







Re-reading your log serves this purpose.



Hardware engineers: fault tree analysis





Towards being the ideal mentee: and learning fast



Three approaches:





The Chatty Anti-Pattern



		The remote typing, mentor loop.



		For bonus points – interact with several mentors … gerrit review is an ask

























This is also how managers irritate engineers into doing things that they can’t do themselves, and don’t understand ...





The Stalling Anti-Pattern



		Not a good place to end up.



		Comes to us all sometimes.



		Good to seek re-assurance

		Best to do so with a concrete plan.



















Trough of doubt:

Indecision / Can it really be this bad ? / Does it really take this much effort ? Surely there is an easier way ?



STOP









The competent developer



Ideal:





















Code reading

Google

Stack Overflow

Using the debugger

Printf logging

Trace analysis

Tweak code test

Check for anti-patterns then ...



Please bear in mind: that for any non-trivial question, a mentor has no ‘magic’ answer – they often need to do this themselves







The Hermenutical Spiral



		Hermenutics: the Philosophy and Methodology

of text (in our case code) interpretation.



		It is necessarily iterative:

		Rinse and repeat:

		Build referents



		Re-apply this











		NB. Please also re-apply your

new understanding to the

advice and input given by

a mentor



		Go back and re-read their

words before asking ...









Skill #4 – Technique

Can only be learned by tackling

problems that you cannot solve without it.

The pre-eminent engineering skill.



Conclusions:



		It is possible to break down arbitrarily awful

problems and solve them



		If you can work on LibreOffice and defeat it

you can work effectively on any large code-base



		This is the pre-eminent engineering skill



		It is not easy, but you can do it and well.



		Don’t be overcome by evil [code], but overcome

evil with good [code].



		Don’t assume it is easy and cheap for your

mentor to answer a question.
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Thank you!

By Michael Meeks

@mmeeks @CollaboraOffice 

CollaboraOffice.com

CollaboraOffice.com/CODE

michael.meeks@collabora.com

Oh, that my words were recorded, that they were written on a scroll, that they were inscribed with an iron tool on lead, or engraved in rock for ever! I know that my Redeemer lives, and that in the end he will stand upon the earth. And though this body has been destroyed yet in my flesh I will see God, I myself will see him, with my own eyes - I and not another. How my heart yearns within me. - Job 19: 23-27
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