MY FAVORITE XKCD COMICS



ROMANCE,SARCASM, MATH, AND LANGUAGE

Author/Artist: Randall Munroe
Background: degree in physics

What: xkcd, a webcomic, no meaning to the
name ||X|| ||K|| ||C|| ||D||



10PICS

There are many topics Mr. Munroe discusses:

Math!

Astronomy

Physics

The Internet

Graphs!

Social norms

Computer Science! **x*%
Many others



A SUBSET OF MY FAVORITES, IN NO ORDER

1: Exploits of

HI, THIS 1S

YOUR SON'S SCHOOL.
WE'RE HAVING SOME
COMPUTER TROUBLE.

\%m

a Mom

OH, DEAR - DID HE
BREAK SOMETHING?

IN/\WAY

it

DID YOU REALLY
NAME YOUR SON
Robert'); DROP
TABLE Students;-~ 7

~ OH.YES UITTLE
RBOBBY TABRLES,
WE CALL HIM.

WELL, WE'VE LOST THIS
YEARS STUDENT RECORDS.
I HOPE YOURE HAPPY.

¢

AND I HOPE
- YOUVE LEARNED
t  TOSANMZE YOUR
DATARASE INPUTS.

MO: Her daughter is named Help I'm trapped in a driver's
license factory.




THISIS GIT. IT TRACKS COLLABORATIVE. WIORK
ON PROJECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

COOL. HOU DO WEVSE IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM To SYNC UP
IF YOU GET ERRORS, SAVE. YOUR WORK
ELSEWHERE, DELETE THE. PROJECT
AND DOUNLDAD A FRESH COPY.

\

Git - this is so appropriate!



MACHINE LEARNING

THIS 1S YOUR MACHINE LEARNING SYSTEM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSWERS ON THE OTHER SIDE.

WHAT IF THE ANSIERS ARE LRONG? )

JUST STIR THE PILE. UNTIL
THEY START LOOKING RIGHT.




AI TO COMPLETE. YOUR REGISTRATION, PLEASE. TELL US
WHETHER OR NOT THIS IMAGE CONTAINS A STOP SIGN:

Speaking of ML....

ANSWER QUICKLY—O0UR SELF-DRIVING
CAR 1S ALMOST AT THE INTERSECTION.

S0 MUCH OF "Al" 15 JUST FIGURING OUT WAYS
TO OFFLOAD WORK ONTO RANDOM STRANGERS.



AND SPEAKING OF CROWDSOURCING. .

WE CROWDSOURCE THE DESIGN
PROCESS, ALLOWING THOSE WITH
THE BEST DESIGNS TO CONNECT-

[
VIA ALREADY-IN-PLACE SOCAL
NETWORKING W%TRUCWRE

\JFHNIERESIE)HRNMURERS
DISTRBUTORSANDHHRKETERS

g

NOBODY CAUGHT ON THAT OUR BUSINESS
PLAN DIDNT INVOWVE &5 IN ANY WRY—
ITWRS JUST A DESCRIPTION OF OTHER
PEOPLE MAKING AND SELUNG PRODUCTS,




CLASSIFICATION VS. LOOKUP

5 years??

WHEN A USER TAKES A PHOTO,
THE APP SHOULD CHECK WHETHER
THEY'RE IN A NATIONAL PARK ...

SURE, EASY GIS LOOKUR
GIMME A FEW HOU%.

. AND CHECK WHETHER
'I'HEPHOTOI&OFABIRD

ILLNEEDA%SEHRO-I

i

IN CS, IT CAN BE HARD TO EXPLAIN

THE DIFFERENCE BETWEEN THE EASY
AND THE VIRTUALLY IMPOSSIBLE.




YOU KNOW THIS METAL
RECTANGLE FULL OF
UTTLE LIGHTS?

o

I SPEND MOST oF MY UFE
PRESSING BUTTONS TO MAKE
THE PATTERN OF LIGHTS

CHANGE HOWEVER T WANT.

SOUNDS

O

BUT TODAY, THE PATTERN
OF LIGHTS 1S ALL W/ROMG!

{ OH GOD! TRY
PRESSING MORE
ITS NOT RBUTTONS!
HELPING! (
X




PASSWORDS

mcm‘ggﬁ;&w““ O ~28 BITS OF ENTROPY | | WAS IT TROVIEONE? NG,
ORDER gooennan o TROUBADOR. AND ONE OF
(Now-GIBBER=H) UN . THE Os WAS A ZERD?
KNOWN ono ooo ’ :
BASE WORD \ \
[ [ , o DD;; - am«;;r AND THERE WAS
= SOME SYMBOL...
-Tr@Ub4dOF&3 1000 GUESSES /sec
LTJ LC 1 j" o i (MWBEWNAMRE;WE
CAPS? COMMON NOMERAL %rgm nglinxfj;f:
) e CRUNGD DiFFy T0 GUESS DIFFICULTY TO REMEMBER
— IERCOLTY T0 : IFFI :
ﬁgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ? RﬁQUU;ON EJQG;( HARD
15 ONLY ONE OF A FEW COMPON FORMATS, ] B

correct horse batterg s‘caple

= mowEmE

oooooa ECUDWD MD“DLH OLC D 100
ooooao noooo Ooooog Qoooo

™ o

COMMON WORDS

~ 44 BITS OF ENTROPY
ooooooooooo
ooo0ogooooon
Ooaooopoaao
oongoooaaoo
2™ =550 YEARS AT
1000 GUESSES/SEC

HARD

DIFRCOLTY T0 GUESS:

DIFFICOLTY TO REMEMBER:
YOUVE ALREADY

MEMORZED IT

THROUGH 20 YEARS f EFFORT, WEVE SUCCESSFULLY TRAINED

EVERYONE TO USE' PASSWORDS THAT ARE HARD FOR HUMANS
O RFMEMRFR Y I Facy e COMDIITERS T ()FSS



REAL PROGRAMMERS

nano? REAL HEY. REAL WELL, REAL NO, REAL | |REAL PROGRAMMERS EXCUSE ME, BUT
PROGRAMMERS PROGRAMMERS | | PROGRAMMERS | | PROGRAMMERS USE A MAGNETIZED R_QA;L PROGRAMMERS
USE emacs USE vim. USE ed. USE cat. NEEDLE AND A USE BUTTERFLIES.
\ ) | | STEADY HAND.
!
THE DISTURBANCE RIPPLES ~ WHICH ACT AS LENSES THAT  [NicE:
THEYOPEN THER | QuTW/ARD, CHANGING THE FLOW  DEFLECT INCOMING COSMIC COUR
HANDS AND LET THE SE, THERES AN EMACS
OF THE EDDY CURRENTS RAYS, FOCUSING THEM TO CO”NAND TO DO THAT.
DELICATE WINGS FLAPONCE. | |N THE UPPER ATVOSPHERE.  STRIKE THE DRIVE PLATIER ,
TR A\DFLP THE DESRED BT OH YEAH! GOOD 0L
: : Cx T M-butterfly.
% f ﬁf il
THESE CAUSE MOMENTARY POCKETS {
OF HIGHER-PRESSURE. AIRTO FORM, DATAIT, EMACS.




[ CRIEST? 1017 (UPDAIE]

WORKFLOW oo s

COMMENTS:
(ONGTIME USERY WRMES:
THIS DPPATE BROKE. MY WORKFLOW!
MY CONTROL KEY 15 HARD ToRERCH,
50 I HOLD SPACEBAR INSTEAD, AND T

(ONFIGURED EMACS TO INTERPRET A
RAPID TEMPERATURE. RISE: As CONTROL.

Speaking of emacs:

ADWIN \WRMES:
THATS HORRIFYING.

[ owGTiEUseRrY WRITES:

(OOK, MY SETUP WORKS FOR ME..
JUsT ADD AN OPTION TO REENABLE
SPACEBAR HERTING.

EVERY CHANGE BREAKS SOMEONES WORKFLOW.




LOMPILING

Maybe next:

"Training"

THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

“MY CODE’S COMPILING.”

HEY! GET BACK
T0 \JORK'




VIRUS VENN DIAGRAM

COMPUTER PROBLETS
THAT MAKE PEDPLE SAY
“MAYBE. ITHAS AVIRYS?"

PROBLEMS CAUSED
BY VIRUSES




TAR OR DIt

1O DISARM THE BOMB,

|
ROB! SMPLY ENTER A VALID
\ou USE UNIX! tar COMMAND ON YOUR
FIRST TRY. NO GOOGLING.
YoU HAVE LEEY] SECONDs.

Cd"lE QUICK!

?fm




CAUTIONARY TALE ABOUT LINUX

LINUX: A TRUE STORY:

WEEK ONE
HEY, IT'S YOUR (OUSIN
T GOT A NEW COMPUTER
BUT DON'T WANT WINDOWS.
CAN YOu HELP ME \\}

INSTALL “ZINUX™?

SuRe. <

WEEK TWO

IT SAYS MY XORG

IS BROKEN WHAT's
AN "XORG"? \JHERE.
CAN I LOOK THAT 0P

/
HMM,
AL LEMME
SHOW YOU
MAN PRGES,

WEEK Six

DVE TO AUTO -
CONFIG ISSUES, TM
LEAVING UBUNTV

FOR DEBAN.

( O
\2~ Gexoo,
™ UHOH.

WEEK TWEWVE

YOU HAVEN T ANSWERED
YOUR PHONE IN DAY,

CANT SLEEP
MusT comeie
KERNEL.

g b
%0

78 =

PARENTS: TALK T YOUR
KIDS ABOUT UINDX. ..
BEFORE. SOMEBODY ELSE DOES .




AR, LINUX

WHILE YOURE DOING THE
SURGERY, CAN YOU ALSO
IMPLANT THIS IN MY ARM?

&

AUSB PORT?

JUSTWIRE IT
UP TO SOME
NERVES.

by
F

... THISWONT LET YOUR BRAIN

CONTROL. USB DEVICES, YOU KNOW.
S GURE - T JUsT

WANT THE. HARDWIRE,

ky

THE REST IS SOFTWARE; T SURE.
THERE WILL BE A PROTECT TO PATCH
TOGETHER SUPRORT EVENTUALLY.
AH ~ YOURE \ YEAH; HOWD
A LNUX YOU KNOW?
USER, T SEE. /

=S




LINUX SUPPORT.....

Sometimes one must wonder
how many users need a

particular feature!

ITTOOK A LOT OF WORK, BUT THIS
LATEST LINUX PATCH ENABLES SUPPORT
FOR MACHINES WITH 4,096 CPUs,

UP FROM THE O LIMIT OF 1,024.

/ DO YOU HAVE SUPPORT FOR SMOOTH
FULL-SOREEN FLASH VIDEDYET?

NO, BUTWHO USES 74#A77 )

\O O




SUD0

Thanks, Rafi, for the

shirt!

MAKE ME A SANDWICH.
{ WHAT? MAKE
IT YOURSELF.
SUDO MAKE ME /
A SANDW)CH.
OKAY.

S
& A




OPERATING SYSTEMS

OPERATING SYSTEMS
RUNNING IN MY HOUSE ==
MAC 05 200 )\ \.[TDEROS) | éouinr
UINDOWS 05 X [ NEsT_] [Bucobro) [OV*}L’{;;N,W]
1s Dos LINUX [Bovenme]. 75| [ELON MUSK PROJECT] | ENDS IN FIRE GNU/HURD

L T T T O O AN A | AU R 08 CE SRR EE R
| | I I I | l I I I I I I

l'l lllllllll
1990 2000 200 N 2020 2030 2040




THE CLOUD

\JHATS THIS?

HUH? T ALWAYS THOUGHT THE
CLOUD" whs A HUGE, AMORPHOUS
NETWORK. OF SERVERS SOMEWHERE.

YERH, BUT EVERYONE BYS
SERVER TiME FROM EVERYONE
ELSE. INTHE END, THEYRE
ALL GETTING T HERE.

|
O

HOW? YOURE. ON | | SHOULD THE CORD BE WHAT IF SOMEONE TRIPS ON IT7
A CPBLE MODEM. | | STRETCHED ACRDSS
THE ROOM LIKE THIS? ( wo‘;m.o <01 msmm. ‘Toﬂoomwmﬁ
, OF COURSE. IT | | UH. SOMETIMES PEORE (
</ TERES AlOT HAS TOREACH | | DO STUFF BY ACCIDENT.
© OF CACHING. THE SERVER, T DONT THINK
AND THE SERVER \ I KNOW ANYBODY
1S OVER THERE. LIKE THAT,

N

O O)




SOMEONE WRONG! ARE. YOU COMING To BED?

) I CANT THIS
15 IMPORTANT.
WHAT? |
L SOMEONE 15 WRONG
ON THE INTERNET.

/

)"i,—_-




SERVER NAMES

YOUVE BEEN STARING AT
THAT SCREEN A WHILE.

PIGKING A GooD
SERVER NAME 15
IMPORTANT,

Pes

AND YET YOU SETTLED ON CAROUNE"
FOR OUR DAUGHTER IN LIKE. 15~ SECONDS.

BUT THIS IS A SRvew!

\
BESIDES, I HAD TO—YOU WERE
TRYING TO NAME HER ‘EPIDURAL"

THOSE WERE GOOD DRUGS.

“® 0




TECH SUPPORT

Mostly true...

DEAR VARIOUS PARENTS, GRANDPARENTS, CO-WORKERS,
AND OTHER “NOT COMPUTER PEORLE.

WE DON'T MAGICALLY KNOW HOW TO DO EVERYTHING IN EVERY
PROGRAM. WHEN WE HELP YOU, WE'RE USUALLY JUST DOING THIS:

FIND A
MENU ITEM OR
BUTTON WHICH LOOKS THEM ALL.
RE\ATED TO WHAT -
YOU WANT
po.

GOOGLE THE NAME
OF THE PROGRAM
PWS A FEW WORDS
RELATEDTO WHAT You
WANT TO DO, Folow
ANY INSTRUCTIONS.

PLEASE PRINT THIS FLOWCHART OUT AND TAPE IT NEAR YOUR SCREEN.
CONGRATULATIONS; YOU'RE NOW THE LOCAL COMPUTER EXPERT!




ECH SUPPORT BY PRONE

... RESTART MY COMPUTER?
T KNOW YOU HAVE A SCRIPT
TO FOLLOW, BUT THE UPLINK
LIGHT ON THE MODEM I5 GOING
OFF EVERY FEW HOURS. THE
PROBLEM Is BETWEEN YOUR
OFFICE AND THE MOOEM.

MY COMPUTER HAS NOTHING
TODOWITH .,, OK, WHATEVER,
T "RESTARTED MY Cor'rUTER‘f
ITS STILL DOWN, AND EVEN

IF IT COMES BACK, 1T
GOING TO DIE AGAIN IN A
FEW HOURS, BECAVSE YoUR-

T DONT 4AVE A START MENU,
THIS 1S A HAIKU INSTALL,
BUT THATS NOT IMPORT—

(

HAIKY? IT% AN EXPERIMENTAL.
0S5 THAT I ... OH, NEVER MIND,

P

K (X
o)
T™M SORRY, BUT THISWON'T GET | | THERE'S ACHICK TWO PHONES | | HEY, 50 SORRY TO BOTHER
FIXED UNTIL T TALK, To AN ENGNEER. | |OVER WITHA STUFFED PENGUIN | | YOU, BUT MY CONNECTION —
CAN YOU LOOK AROUND FOR SOMEONE | | DoLL AND A POSTER OF SOME YEAH, T SEE IT,
WEARING CARGO PANTS, MAYBE A | | BEARDED DUDE WITH SWORDS. INGERING PROBLEMS
SUBWAY MAP ON THEIR WALL? PERFECT. CAN You nemﬁsgh_@{r:ovc
PUT HER ON? SURE. ( T
M ) SHOULD BE FIXED NOW.
\
THANK
You 0
MUCH.
NOPROBLEM. HEY, INTHE FUTURE, IF | | SERIOUSLY? OHMYGOD, THIS
YOURE ON ANY TECH SUPPORT CALL, YU | [('YUR 175 A BACKDOOR | | IS THE GREATEST—

CAN SAY THE CODE WORD "SHIBBOLEET" | || PUTIN BY THE GEEKS
AT ANY FOINT AND YOU'LL BE AUTOMATICALLY | |\ WHO BUILT THESE. FHONE.
TRANSFERRED To SOMEONE. WHO KNS A | | \SUPPORT SYSTEMS Back.
MINIMUM OF TWO PROGRAVIMING LANGUAGES, IN THE Hgo's,

®) OF

DONT




COMPUTER PROBLEMS

YOU KNOW THIS METAL
RECTANGLE FULL OF
UTTLE LIGHTS?

477

I SPEND MOST OF MY UFE
PRESSING BUTTONS TO MAKE
THE PATTERN OF LIGHTS

CHANGE HOWEVER T WANT.

ksooNDs

57

BUT TODAY, THE PATTERN
OF LIGHTS 1S ALL WROMG!

/ OH GOD: TRY
PRESSING MORE

ITSNOT  RUTIONS!

HELPING! (

AN




WERE CONCERNED THAT
SOME OF YOUR RESULTS
MAY BE TAINTED BY THE
FACT THAT YOUR HUMAN

HUMAN SUBJECTS

SEVERAL PARTICIPANTS IN
YOUR DRUG TRIAL WERE
ARRESTED FOR ARSON.

SIDE EFFECTS CAN
BE UNPREDICTABLE.

THEY WERE IN THE
CONTROL GROUR

\

INYOUR PRISONER'S
DILEMMA STUDY, 80%
OF THE FARTICIPANTS
CHOSE TO BETRAY THER
PARTNERS BEFORE THE
EXPERIMENTER HAD A
CHANCE TOTELL THEM
ABOUT THE. REWARD

[ DEANTELY
TROUBLING,

6.,

-

IN ONE. EXPERIMENT, YOUR SUBTECTS
REPEATEDLY GAVE ELECTRIC SHOCKS
TO A STRANGER IN ANOTHER ROOM.

| THAT'S A FAYOUS PoYCHOLOGICAL-

THIS LAS A STUDY OF
MOISTURIZING CREAMS!

YES, LERE NOT SURE HOW THEY
SNUCK IN' AL THAT” EQUIPMENT




STUDENT NIGHTMARE ...

YOUR PROTECTS ARE
DUE ToDAY BY 5:00PM.

WAIT. I DONT THINK IVE
BEEN ATTENDING. T MUST

HAVE FORGOTTEN I HAD
THIS CLASS. SHnsmrsnrr

el

OKAY, TM GONNA FAIL.
WILL IT HOLD ME BACK?
T JUST WANT TO GET QUT
OF HERE. I THOUGHT I'D
FIMSHED MY

REQUIREMENTS
ALREADY.

IN FACT, T THII
I REMEMBER
GRADVATING,

WHAT THE
HELL 1S

(

FUN FACT: DECADES FROM NOW, WITH SCHOOL A DISTANT
MEMORY, YOU'LL STILL BE HAVING THIS DREAM.



CAN'T VOCALLZE THIS ONE:

MO: If you get an 11/100 on
a CS test, but you claim it should
be counted as a 'C', they'll
probably decide you deserve

the upgrade.

ON A SCALE OF 1 To 10,
HOW LIKELY 1S IT THAT
THIS QUESTION 1S
USING BINARY?

{ 4?7
MMTSAH? )




PREPPRING FOR A DATE: (VY TV VY] oA w L/\,\/W\/W\,.\_J
OKAY, WHAT KINDS OF HM. WHICH SNAKES ARE
WHAT SITUATIONS EMERGENCIES (AN HAPPEN?  DANGEROUS? LET'S SEE... THE RESEARCH COMPRRING

MIGHT T PREPARE. FR? ) A) SNAKEBITE DA)® CORN SNAKE D‘W?GER SNAKE VENOMS 1S SCATTERED

1) MEDICAL EMERGENCY B) LIGHTNING STRIKE 2 PD WCONSISTENT: THL MAKE
2) DANONG L O FALLRM AR ) GRRTER SNAKE. 1 A SREADSHEET T ORGANE I
[ DFOD TROEXPENSIVE = S =

: 3 ; =~
A

IMHEREOPIK  BY Dy, THE INVAND
YOUUR. YOURE  TAIPAN HAS THE DEADUEST
NOT[{R'ESSED? VENOM OF ANY SNAKE "

)

'S

T REALY NEED O SToP
LKING DFPTH-FIRST SEARCHFS.



NON-TRAVELING SALESMAN PROBLEM.....]

TE- DYNAMIC
BRUSOLm‘ngCE PROGRAMMING OELUNG ON EBAY:
bt ALGORITHMS: 0(1)
0ln:) O (n2")

STILL WORKING
ON YOUR ROUTE?

N
S
SHUT THE
HEW UP




STANDARDS....

AS APROJECT WEARS ON, STANDARDS

FOR SUCCESS SLIP LOWER AND LOWER.
BE ABLE TO DUAL-

%l\wr BSD SCON.

TLL BE HAPPY IF I CANGET
THE SYSTEM WORKING LIKE N
IT WAS WHEN I STARTED.

6 HOURS

IO HOURS O
7
WELL, THE DESKTOPs A LOST CAUSE,
BUT I THINK I CAN FIX THE
PROBLEMS THE LAPTOPS DEVELOPED,
24 HOURS
b T

IF WERE LUCKY, THE SHARKS WILL STAY
AWAY UNTIL WE REACH SHALLOW WATER.

\Q«"? N IFWE MAKE ITBACK ALIVE, YOURE
NEVER UPGRADING ANYTHING AGAIN.




WHAT IF]

What if there was a robot apocalypse? How long would
humanity last?

https://what-if.xkcd.com/5/



