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Here's how | approach
learning hard things
and getting better
at programming!




about this zine

. , . Juua Evans

blog: jvns.ca

T dont always feel like a wizard. T'm not the most
experienced member on my team, like most people I find
my work difficult sometimes, and I have o. TON TO Lgarw.

But over the past S years T've leacned a few ‘Hﬁngs that
have helped me. We'll talk about:

~how asking dumb questions is actually a. superpower
—debugsins tools that help you FEEL like a wizard

- how learning to write a design doc has helped me
-how to approach leamms a complex systep

- read ing the source code 1o youc dependencies and
whtj that’s yseful

This zine deﬁni’fel:j won't teach you to be o wizard

b‘ﬁ itself, bot hapefully it has one or two useful
tipsY

A lot of it is aimed at me, o litfle eaclier
in my career &
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°" ( Wow T learned <0 MucH
af my job this year

- s‘fra’regies $or learning ?ﬁ’



How to be a Wizard
ProgroUMmer'

who can do anything (tokes a very long time)

MOASK QUESTIONS. As long as there are people around
you who know things you don't, ask them how to do things.

Dumb quesﬂons. Scara -to-ask questions.
Your questions will get less dumb fast.

Run into a. problem your coworkers don't know
how to solve either.

@ DECIDE You wiLL FIGURE OUT HOW TO

SOLVE THE PROBLEM ANYWAY
(this is very hard but sometimes it works L)

The more programming I do, the more issues T cun into where:
-T dont know
- my colleagues don't know
- Google doesnt know
- we %0++Q ‘Fisure it ovt anyway

When this happens, T think:

Right, this is why they pay o
human witha. brain (me 11 ()
who con investigate and learn

“xd

This zine is about what the skill ot “figure
it out anyway” looks like.



When to invest in understanding®

We work with a lotof abstractions . You don't always need to
spend time understanding how they all work under the hood.

~% ow does wifi work? ?

No ideal never needed
But a huse par{' of becoming a wizard is unders‘\'af‘diﬂs

o learn aboyt that yet-

how a see "‘"‘S"j maaical computer sSs{‘em works.

When is it useful to spend time learning how a ‘H\l'r\s works?

® When you're tryingto debug a tricky problem

—Sometimes the librairies you depend on have bugs

—*0ften librairies /sysfems (like €SS, Linux) have complex

Obs tractions (‘+he box model* \that fake +ime to learn
\' epoll “on Linyx

@ \Jhen l\.)ou'{e ’cnjins to Push the limits / optimize performance

T don't always think about the hardware my cade runs on.

But if tdou'(e wr.‘h‘ly data to o file, you're always
limited by the speed of your disks!

@ When uou're trying to imovate

I{\/ou're bui\dinﬁ a new abstraction (like an

async libranﬁ) yov 60“0 understand how
the next layer down works ! (epolly select,etc)



/(Sking Sood quesf ions

One of mu favourite tools for learning is asking
Questions of all the awesome people I Know !

= whals a good c'ues%‘on? z

300d quesi‘ fons:

-

* are easy For the persan to answer

* get wou the information yod're looking for

Here ace same strategies For asking them:

state what you know

s6, I know when the
dafabese gets a lo
of writes, the hard
drive can't keep up.

that’s r‘ishfy I
don't think that was
over problem though,
Jook at this. -

Teying to guess what the
answer to the questron

might be makes me think and
(an sometimes he|p them
See what kind of answer

T'm }ook"n\‘) For.

This he lps because

- T 'm forced to think abeut
what I know

“Tm less \ikeh:s to get answers
that ace too basic or tao
advanced

quess what the
answer might be

Do we have S load
balancers because we get
a lot of HTrp requests ?

actually we just

Want 45 be sure ifk
ok if one goes dawn




choose who to ask

E E upur couor ke with
the datohoses

ojod more experiente
cceotor Fhon 4o

cobably o. better choice, has &

ood ghet ot answering ‘I‘“"
on * WY more time &

ques’n

Especially i T hove LOTS
of quesfions, it's 3ood to be
respectful of their time &

do some research

$0 I found out that
treating database
indexes takes time,
what happens i §

Trna query during
index creation?

—
Te asking yes/no questions

like this because they're
easier to answer ond it means
T have to focus the question
care{-ulltﬁ

‘———.
The person who Knows the
MOST isnt olways the best
person toask Y

Often someone uwho learned it
moce fetef\’f\j will remember befter

what i} was like to not understand.

find a good time

ab°U+ d Q‘hlb asge

p erformance $or
20 minutes?

(jed\[ after lunch!

151 spend some time
doins research first, I

can ask o \WAY BETTER
c‘ueshor\ D

ask yes/no questions

does this database
take out a lock
when it does writes?

vesT Here ace the
docs you should read
if you want to know,
mare 1




read the source code

qug, but You cant ALWAYS ask people c,ue:h‘ons!
Some'hmes;

~ therels no docomentation

-+ Your coworkecs are busLé,

™ Or they don't know the answer

-+ or You want to know A LOT moare deta;ls

than it is really reasonable to ask abeut

11

T would be
DELIGRTED

Linux kernel
Source

Luck(ls, we have open scurce

T have an ex‘(‘remel?
.Specf‘fl'c vestion
about +he Linux
Kerne |l

One day, T wanted to know if I

could con{,‘sure o. socket on Linux to

not queve connections . I Gocsled and ‘361' some
conflicting answers. But one of the Stack Overflow answels
linked direcHy ta the kEch:r‘)-EY

T+ looked bosically like: hacdcoded constant !
backlog= max (backlag, 8\

So it impossible to set the backlog to 0.
Tt aluays end up being at least Jy



t ips for reading code

whod’ does +this
Code c\o?

not suce, but nobady s
+4ouched it for o year
i‘oda.j it's broken

ok time to 4,,,4 oot

Here are some 'L'km\a)s Tve found help when o\eal.@

with unfamiliar code:

qrep For the
e(ror messagqe

oo

oh THATS what

that error
message means '

\,Jhen I see an ercor messaqe
T don* understand, seacchin
the source for it is really easy
2 sometimes helps

15 the code I'm using is
less than o few thousand
(mes I like to qu.ckl:) tryto

read it all £o learn +he basics
of how it works

5\)5‘\' read the whole source

oh, +this just runs
the ‘S\/rm AW fonction
every 10 second s

edit the code

o° {what happens if
% T change THIS 4

Ger gour hands dirty (
- step through with @ debugger!
- add tests!
- odd prin‘f‘ state ments!

~ introduce bugs!
- experiment !

-don't always trust
the comments &



C\ebu%ingz v love your bugsv

thaaks to Alison Kaptue for teaching me. this attidude €
she has o great talk called Love Your Bugs

Debugrjina is a great way to learn. First: the hacsh
rea\iJﬂs of buas in your code is o qood way to reveal
prob\ems with your mental model.

ecroc: too many
open files

program

T can't 'jusf open aS
mony fles as T want?
Tnteresting \

Fix‘m% bogs is olso a good way to lean Yo write
more relioble code?

00?®

hmm, T should put in error
hond\ins here in case that
doda base query times out

A\SOI ou aqet to sdve a nmjsi'ers and %e‘f‘ immediate
feedback obout whether you were right or not.
thot's a lot

of errors
) & Codin ;

NO\DOdg writes great code Without writing «+ fixing lots of
bugs. So let’s falik about debugging Skills a bit!

oh soodneis



how T got better
at debuggmg

g Remember the bug is happemnS

for a |03|ca| reason.

TS never magic- Realls. Even when it makes no sense.

@Be conf[denJr I can Fix i+

mqybe this
oefore: ? e poo ?

l Talk to my coworkers

§@ (5

l know m:j debugs.ns toolkit

e 0(e:

well Tie fixed
a lot of hard

bugs befare

Nnow:

T wont to know
$THING but T

don't know how
to ‘FMC\ out

% OD
o

] most importantly: T learned to tike it

00 o ©
T think T'm
before: - a

about to leamn

So:ne‘)’hinﬂ

N facigl ex pression:
determination



learn ing at work

Almost evené—\'hir:s T s‘;end time on da5 to d“ﬁ is
some‘H\wj T'e learned on the job.

hmm I need +o
use Kubecnetes at
wock but I don't
undergtand it ell

o® set aside work time to
=2 - fead source cade

- ask ques‘h’ans

- Watch talks

~fead docs/blag posts

- de ex peci ment s

DQb"SS"‘S is one way to learn at work. Here are more woys!

‘Fo\\ow up on bugs Volunteer 1o do work
T couldn't fiqure out that seems hard
s2fOch, Someone else o® (T'm sure® T ll
fixed that, let's ’;usure it out
see hows
X T'm aot alwa ys 1007,

sure, bot its wor+h ‘l‘.’rgms'

pay oHention to
others code

watch more senior

eople opecate
o® ooh ‘H’h'S one has P P Pe
some great ideas! * hat pecson does AlEsoms

werk how do "H‘\?lj de i+ "

on't:

-

odvocate for using something at work just becaose T
want to learn it



|ear n'mS on mS own

implement wmeﬁnng
that seems hard
gzipt tcp ! keyboard driver?
debu%e(!

ik a concep‘f’ + ~ :
" i+ o? mm can T de vg
P % P, the with adb?
b-treest epoll! asyncio¥

especiallu in an area

1 don't Know well
(like Liaux Kernel ne‘haa(kmg\

Adrian (.ohderls °(how many

“The Morning Paper ! ::?nujefsresrczec

has amazing paper with Flask?
summaries

teach /blog !

*

*
A huge pact of my learning process is teaching as I learn!

Reasons it helps:
—» it forces me to realize

-+ revisiti m; basic ques-hons ;
is impor ant when I don't cxd-ualkj
Undersi’and somei’hnﬁ

well (de

°*(\wait, T didn% realize
Unix Qoups did that

How *does* asynch(onous
progammi work?

o



ROULLALUIYS

learning to :design® soffware

It's sorprisingly easy to end vp in this sitvation

? ; } 4 1N stact
. ... 2months
later
\

A litte bit of ¥ planning 9 helps me make sure my
hard work doesn’t go to waste.

%

Oh no this is
totally nat

what we
needed +o build

Hete ace o few things that help me to remember:

* You can't predict how requirements will chanse_

lets reprocess
every record

ok, do.‘ns that is
wc“j too expensive
now

T just try my best and deal with changes when they come

x “30045 enoush" is often really awesome

Wouw it's still
working with
no problems

x making a proof‘ of concept can really help

%.s loox faster and 7'l believe i+

[om. ' 3h+0p'




scenes from writing
design docs

when I stact wri'l-ms iF

o°

hmm, T hagnt
ﬂ'\OUS\'\‘t about how
thot qu'(‘ should

work before I
wrote it down!

people who
Understand the project
better

* mel * my team!

other
¥ teams |

X my manager

Yoo

de&gning small prajects:
still useful

® spend 20 mindtes uriﬂnﬁ

when People c\isqsree
(and i+90€5 \./ell)

T don't ‘Hunk
rishf.”

VL
we ?igwe out o better
plan together |

3months into the
p\’ogec'('
original plan  \hat actuall
happened
A *Q
Oooog

N7

designs alwags change &




let's build expertise Y

Let's zoom out a bit. A lot of the people T

odmire the most have been uorkmg on geﬂ'mﬁ
better at what they do for * years *.

Tve found it useful to pick a. few things T'm really interested
in (Uke Linux?) and focus on those.

’n\ings Thve spent significant amaunts of time

(of least a. year) working on getting better at:

- Linux netuworking ¥
- debuggms + profiling tools {
- machine leamin%‘_
- qunnir\g pro')ed's ot uork‘_
- technical writing / speaking !
There are lots of -anss (Go " Dotabases ! Savascript?)

that ace important and T know a litHe about but haven't
SPcn{' that much time on. That's okayl

THs supec fon fo see a progression like

0®(T'm going to 2*°(oh wow IT'm
learn about )... 6moaths ... o lot bettfer
ne‘f’uo(kins later

ot +his now ¥

and T think a) picking something te focus on, and

b) *actively® working on seH'il\s better at it is how all
the people I admire got where they are.



s not too late to start |earnint3

T started learnins Linux in high schodl, in 2003 . Tn 2013,
after using it every d“fS for 10 years, 1 realized
some +h.'n3 kind of scary”

o( um.. Tdont know

\rJhCﬂ' +he Ll'hux kemel
DOES at all vy

o?

Suqu, 2012
There were all KINDS of concepts that T either
didn" understand or didn't even know existed *

; v\c*oa\ w *dex
ey “M
ceuv schedul{ns M '

Sust fodas (in 20171) T realized T don't fully onderstand
how Linux vsers /gcoups work . No big deal! T picked op my
of “The Liaux Pras(ommins TIntecface”, read
Chapter 9, and now I understand.

today is the
best day to
stact learning!

NOLIN
alceady ?




Wo.ys to build expertise

learn fundamental concepts

“Sysfem call e
What's that 7

) figure out Which ideas ace
the most important

@ Learn them 1

do exper:men‘t':s

what system calls Wh“+ S h
is THIS program using?, in /P(“

read books

NETWORKIN G FOR
SYSTEM ADMINISTRATOR §

Linux
Kerner
DeveLo PHENT,

MicHAEL Lucag

RogerT Love )

even just reading a
few chapters of o
90od book can help !

do hacd projects

000 ("ooh T'd need to
learn o lot more

1o do that
pr03ect

TN wock on
'Hmi'!

Wwhen vou don't understand
Some{'hmg dig in

‘”\af s welrd

e ‘Fvgwe it out «
9

dont forget: it takes a long time

after 35eqrs I kaow
alot.. but there ’s
a lot mare still 11!




taoke on hard pro;\ed.‘s

To wap uPy lets tak about one last wizard skill: confidence
when there's a hard project , sometimes T think:

DD

“T'm not sure, maybe
someone. better than
me should work on this

and T imagine this magical * human:

des Knows e\/ertjﬂ\.'ng
(:;i\\s%‘\st A é * 4 about every {'echnolasks

* *

Understands the =¥ * A * " greaf communicator
business well L
_ has time for the project

20 years of experience
n programm[ng:
—* \e'e changins the tech we use all the time
— every project is different and it's racely
obvious how to do it

™ Hhere aren't many experts and they certainly
don't hove time to do ever5+h.'n3.

50 instead , T toke mnjselF :

learns fast
e fiquce ™ ! this”
works hard —* @ guce “someone’s go{-(-o. dothis”,
write down a plan, and ge‘)’
6 years of A .
experience startedV A lot of the time it
oood at / tuns out well, T learn something,
debuaging and feel a (i#tle more like a
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you can print mare v
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