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SO YOU WANT

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




obout this zine

Hi! T'm Solia.

Juuia Evang

@b0Ork
blog: jvns.ca

T dont a|watjs feel like o wizard. I'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, Tve learned a few H\ings that
have helped me. We'll talk about:

- how QSk\'nS dumb qUeS'h'ons 1S ad‘uallﬁ a SUperpower
- debugging tools that help you FEEL like o wizard

- how leacning +o write a design doc has helped me

- how to &pp(oacl’\ leamms a complex System

- reading the source code to your dependencies and
why that’s useful

This zine de{:ini’rel:j won't teach you to be a wizard

b% itself, bot hopefully it has one or two useful
tipsy

A lot of it is what T wish T'd known a little

eaclier in my caree( VY



TABLE OF CONTENTS

Here's what we'll cover ¥

B O\Sking %OOCJ T learned just
qUQS{'iOHS whot T needed

- (eac\ing 'the °® fthis code is
undocumented, but
Source COdQ T can handle that.

- C\ebugging

-C\esignmcj

- bUi\diﬂg EXPer[-i e ?

How do T learn
some +hm3 that takes

years to mastec

- erra’regies for Ieaminj




How 'to be a Wizard

Progrqmmer‘

who can do a_ms‘th.‘na (takes o very long time)

AOASK QUESTIONS. As long as there are people around
you who know things You dont, ask them how to do things.

Dumb quesh‘ons, Scarg-‘to- ask questions.
Your quesl’ions will get less dumb fast.

@ Run into ol 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 V)

The more programming I do, the more issues I run into where:

- T dont know
- my colleagues dont know

- GJOOS\Q doesn't know
- we (30‘H'a figure it out anyway

When this happens, T think:

Rig\n‘t, this is why 'Hnecj pay o
human with a. brain (me 1Y)
who can investigate and learn.

< » ¢

This zine is about what the skill of “-Figure
H’ ouT angwaa" looks like.



When to invest in understanding?

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

7 ﬁw does wifi wor@
no ideal haven't needed
to leacn about that yet -
But a huse Par(‘ of becom;ns o wizard s unders‘\‘andins
how a seeming ly mogical computer system works.

When is it useful to spend time lea(ning how a ‘H\u‘r\s works?

® When Léou're ‘ltrcsing‘t'o debug frickcﬁ problem
— Sometimes the libraries “aou C\epend on have bU%S.
“?OHen,\ibraries/sys{ems (like €SS or Linux)) have complex

abstractions (like the box model or epoll) that
toke +ime to learn.

@ \When you're trying to push the limits /optimize performance

For example, if you're writing data to o file you're always
limited by the speed of wour diskst T hinking about hardware

can be imp 0r‘|'an+.

@ When LSOU'(Q. Jcrging to innovate

Ivcyou're buildinj o new abstraction (like an async

\ibrartj\, you SO++0\. understand how +the next layer
down works! [lepoll, select, etc.)



Asking %ood queS‘\'ionS

One of mt5 favocrite tools for \earning s asking
quesh‘ons of all the awesome people T Know !

> whatls a Sood ques+u'on? z

8ooc] ques‘f fons

* Ore easy for the pecson to answer

* 39:\’ you the information (.dou're looku‘ng for

Hece ace same strategies For asking them:

state what you know

$0, I know when the
database gets a Lot
of writes, the hard
drive can't keep up.

thatls right 1 I

don't think that was
our problem, though.

Look ot this...

This helps because:

- T'm forced to think about
what I Know

~ T'm less \ike(s to ge\’ answers
that ace too basic or tao
advanced

GUQSSiﬂS {L\Q answer:

-mokes me +hink !

“helps my coworker
see what kind of

answec I'm lookmg for

quess what the
answer mrght be
b[:c, we have 5§ load
lancers because e et
a lot of HTTP re:iues"ss?
actually, we just
want o be suce its
ok i one goes doun.




choose who 10 ask

‘ oue coworker with
the datotbarscs o. bit more experience
cceoto

thon Yyou
/

cobablu o better choice. Has a

i '
ot at answering you
00& > ime &

question © W%y more &

E specially 4 T have LOTS
0’} ques'h’ons, it's good to be
(especﬂul of their time &

do some research

50 T found out that
crea{-ins dotabase

indexes takes time,
what happens i §

Irina query dur-'ng
index creation ?

—
Te asking yes/no questions

like this because they're
easier fo answer and it means
T hove to focus the question
cafe{'olltﬁ.

f?ke person who knows the
MOST isn't always the best
pecson to ask !

Often, someone who learned
moce recenHy will remember
better what it was like to
not undecrstand.

find o good +ime

}\es, can I ask you
about databage

p ecformance $or
20 minutes?

Seah! after lunch!

151 spend some time
domg reseacch First, I

can ask o \WAY BETTER
a(uesh’or\ 3

ask yes/no questions

X

d oes this database
+oke out a lock

when it does writes?

vesY Here ace the
docs you should read
if you want to know,
more |




read the source code

qug, but 4ou can't ALWAYS ask people c]ues‘l'.‘onsv.

Sometimes -
— thece's no documentation

—r Your coworkers are busy

— or ‘\-\\eﬂ dont know the answer

— or Yoy want to know A LOT more details
than it is really reasonable to ask about

Luckily, we have open saurce 1!

T would be
DELIGHTED.

Linux kernel
Source

T have an extremely
specific question
about +he Linux
kernel.

One day, T wanted +o know if T

Could configure o sockel on Linux to

not queue connections. I googled and got some

conflicting answers. But one of the Stack Overflow answels

linked directly +othe KERNEL CopE ¥

I+ looked bC\S"C““‘i\“ke.' hacdcoded constant’

'
backleg= max (backlag, 8\

Qo ifls impossible to set the backlog to 0
Tl olways end up being at least L)



t ips for reading code

What does +his
Code do?

Gk time to -f,nd ou‘}'

not sure, but nobod:j S
Fouched i+ for o year
and today it's broken.

Here are some ‘ﬂ\mﬁs T've found helpful when o\ea(,rg

with unfamiliar code:

qrep For the
e(ror message

-

Oh, THATS what

that error
message means v

I£ the code I'm using is

less than a few thousand
(mes I ‘ ke 1o QUICkl:j ‘f(s‘l'o

read it all to learn +he basic
ot how i+ works.

edit the code

°® (what happens if
? T change THIS?

\WJhen I see an error message
T don*t understand, searckfnj

the source for it is reallj easy
and sometimes helps.

jus+ read all the code

c

oh, this jus“' rons

‘”\9 “S\/I’\C A“"‘func'l'ian
every 10 seconds,

Get

youl hands dirty [
- s*ep through uuHr\ a debusger'

- add tests!
- add pr.‘n‘l' state ments!

-

introduce bugs!

- experiment !
-don't always trust
the comments




C\ebugging: v love 300( bugsv

()rhanks to Allison Kaptur for teaching me this attilude !
she has a gtead' tolk called “Love Your Buss

Debug(jins s o gr_e__q_t Waw to \earn. Fi(S‘(’, the hacsh
rea\ihs of bugs in your code is o %ooc\ way to reveal
prob\ems with your mental model.

ecroc: too many
A openfiles

P( Osram

T can't 3u5‘|’ open as
mony files as T want?
In’reres+un5

Fix‘mg bogs is olso a gooc\ way to learn to write
more reliabole code?

00 ®

hmm, T shoold put in error
hand\zng here in case tha €
dota base query times out.

Also, ; You 39{' to sdve a mystery and ge'(" immediate
feedback 0bout whether you were right or not.
Yhot's a \ot

- an idea )
of errors
~\ & CoOi
? s g e )

NObOdg writes %rea‘\' code Without wri+in5 + fixing lots of
bugs. So lets talk aboot debugging Skills a bit!

oh goodnes S,



how T qot better
Od’ debugging

% Remember: the bug is happening

for a log‘cal reasgn.

T4's never magic. Reqﬂﬁ. Even when it makes no sense.

7| 8e comcu'dem‘ T can Fix i+

mowbe this
be'f:ore 1s too l
hard Now:

. Talk to my coworkers

?@ _\ <

% know my debugsmg toolk it

before:
% ? o°

T want to know
%mos% imﬁpor‘fanﬂgi T learned to (ike tT

$THING but I
(X Oh nc‘. o (o)
before:? a bug!

we\\ Tve fixed
a \ot of hard

bugs befare

NowW :

don't know how

}o find out

I ‘Hmnk I m
about to learn

SOMQ'H\lnﬁ

facial ex pression:
determination



learn ing atl work

Almost evenﬁhirg T sPend time on daS to daﬂ is
SomeH\ing I've learmned on the job.

hmm, L need +o

use Kubernetes at
work, bot I don'+
understand it well.

set aside work time to:

o®

=7 -(ead source code

-ask quesh’ons
-Watch talks

-(ead docs /b(as posts
-do ex peciment s

Debogsins is one way to learn at work. Here are more woys!

‘FO“OW up on bugs yau Volunteer 1o do work
couldn't figure out that seems hard

T'm sure™ T lI
‘fusure it out+.

ooh, someone else

fixed that. Let's
See how !

X Tim not always 1007
sure, but it's wor+h trying ¥

pay a‘Hen‘l’ ion to

others' code
S watch more senior

. eople opecate
° ‘H'\I'S PR has " P P
sSome area‘f' ideas ‘H’\&‘I’ PG(SO(\ dOP.S AJESOME

work. How do H\eﬂ do it?

don't: advocate for using someJrhinS at work just because you
want to leamn it



|ecxrmn3 on My own

go to o. conference mp\emerﬂ’ 50me'|'hm
that seems hard

especially inan area gzip¥ tcp ! keyboard driver ¥

1 don't Know well deb"ﬂ‘jef!

(like Linux Kernel ne"’uO(kmﬁ\
('(3 a new ‘oo |

hmm,can T debug
Python with qdb?

P\CK o8 concep+ +
SPeﬂd % hours on it % o®
b-treesV epolll asynciof

Adcian Co\tder(S °Chow many
“The Morning Paper” Z;eaqnuje[st /sec
serve
has amazing paper with Flask?
summories

* *
teach /blog v
x *

A huge part of my learing process is teaching as I learn ¥
Reasons it helps:

—+ revisitina basic ques+uons —» 11 forces me to realize
1S im pcncéant when I don't Qd‘ua(lcj

Unde(s+and somei'h.nﬂ
0° ow kdoesk asynchronou s
programming work ?

well (de

WO.\'} T didn¥ redlize
Unix 3roups did that!




leacning to idesian: software

Y d
20004600 00

T+s sucprisingly easy to end up in this siHvation:

fo(::\:\“'a‘(f ... 2months
3+ later
\

A |iH|e bit of L planm‘h%’ helps me make sure my
hard work doesn’t g0 to waste.

Oh no this is
{’O‘l’ally not

what we
needed to build

Here ace o few things T find helpful to remember:

* You can't predict how requicements will change

2 s . ?
\

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

let’s reprocess
every record

evers dauj

ok, do.‘ns that is

Way too expensive
now/

* “3ooc\ enoush" 1S often re—““j awesome.

00
-+ 2 years later... ?

X making a proof of concept can really help.

T bet we m"@ show me a prototype ¢
this 100k faster Qﬂ | beljeve i1 %

c omhs r(‘sk’f up!

°°

‘H\t‘s iS a bit
sketchy bot it
should work

Wow iH's still
working with
no problems




Scenes 'From wrrhns
desngn docs

when I <trart wri'h‘ns o

hmm, T hasn't
though't obout how
thot part should

work before I
\«\/rofe (.'\' dOWn!

people who
Understand the project
better

« mel o+ my teamt

X my manager & Other
'(.'eams |

Voo

des‘gmng small projec‘l's
still useful

@ spend 30 minute's wrihns

-Hus look
% r:g\rd"’

\/ep 30$+
one Smo.\'
correction

when Pe0ple C\isclgree
(and it goes well)
| |

\/\/v

we -?igure out o better
plan together

T don't think

% this is quite

rlght

when I start codmg

huh, this (s a lot
€asier now |

3 months into the
pro&ecf'
Or‘i%ina\ plan what actoall
happened
A *
Oooog

N/

desisns always change \J




let's build expertise |

Let's zoom out a bit. A lot of the peaple T
odmire the most have been working on getting
better at what they do for * years x.

I've found it vseful to pick a few -Hnings T'm rea\\tj interested
N (\lke Lir\UX"B and ‘FOCUS on {hose.

’ﬂﬁn%s Ive spent significant amaunts of time
(ot least a year) working on getting better at:

- Linux ne‘\'wO(km%!

- debuggcng + profiling tools ¢

- machine leam.’nS'.

- planning projects at work !

- technical writing / speaking
Thece ace lots of +\r\inSs (Go ! Databases ! ’Scwascript!\
that ace impoctant and I know a \ittle about but haven't
SPen{' that much time on. That's okagy]l

T+'S super -fon to cee qp(osfession like:

wow, I'm
o lot better
ot +his now ¥

T Hhink o) pickmg some’c\mnﬂ to focus on and

b) *acl'ivelj* Working on getting better ot it
iS5 how all the people T admire got where they are



it's not too late 4o start \ea.r'm'nﬁ

T started Ieaming Linux in high schodl, in 2003 . Tn 2013,
after using i+ every day for 10 years, T realized
some +hing kind of* scary’.

um.. T dont know,
what the Linux kerne|

DOES at all voy

Solia, 2012

There were all KINDS of concepts that T eidher
didn understand or didn't even know existed

\,'\(’N&\ Y gutex

Q Y
. ofor
cev schedu((ﬂg @

Sust ‘l’odau:s (in 2017 ’,\l T realized T don't fully understand
how Linux usecs /fgroups work. No big deal! T picked op my
Copy of “The Linux Pras(omming Tnteface” read
Chaptec 9, and now I understand.

¥

+oday is the
best das to
Start lea(nins.’




WaY5S to build expertise

learn fundamental
conce p‘\‘S

“Sysfem call " ¢
What!s that 7

o)
OO

0, figure out which ideas are
the mostT™ important

@ Learn them T

do experimen‘fsv /l

what system call s what 'S?
is THIS program using?) \IN /proc?

what happens i how lon
run out of mémary dOQS it take

On pucpose ? to read S6R
feom 4; sk ?

read books

cven just reading q
few chapters of a
90od book can help |

do hacd projects

000 (ooh, IT'd need to
% learn o lot more

to do that
pro ject

TNl wock on
that !

When you don* understand
something, dig in

60..
Q

o ‘Figure it out x

don% —Forae‘\': it takes
a |on3 'l'ime

after 2 years, I know
a lot... but thece s
a lot more still 111




fake on hard pro\';ec_JCS

To wap upPy leth talk about one last wizard skill: confidence
When there's o hard project , sometimes T think:

may be someone better

than me should work
on this?

and T imasine this % Masica‘ * human:

A N Knows evertj'thing

code> + ~ 3
N\ §s * * about every technolagy
(eoly O
understands the =¥ * % ¥ great communicator
business well %_
"_ has time for the project

20 years of experience
Bot in programming:

— e'e chansing the tech we use all the time.
— every project is different, and it's racely
obviocus how to do Lt

™ thee aren't many experts, and they certainly
don't hove time to do everything.

S0 instead , we have me:

\“::::S ::{S::: @ I 'Ffsu(e " someone’s gotta do this "
6 years of P X write down a Plan, and ge‘)‘.
expecrience startedV A Iot of the time, it
300d ot / torns out well. T lean something

and feel a (Hle more like a

SWiZard: we

debugging






