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AT THE LNIVERSITY OF MONTY LIBRARY ... Hs ” ,[— umu | (

BULILUT WE'RE NOT
DONE YET.

WE NEED TO
LOOK AT THE
CELL IMAGE DATA,
RIGHT? WITH NUMPY P
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YES.. AND T HAVE NO IDEA NO PROBLEM/
HOW TO USE NLUMPY. WE'RE HAPPY TO HELP.
50 THANKS FOR MEETING I'VE PLAYED AROLIND WITH
AFTER CLASS TO HELP ME. NUMPY BEFORE IN A
COMPUITER SCIENCE CLASS.




Y OU PEMEMBER WHAT YUP, WE FINISHED
WE DID IN THE LAB, RIGHT? STAINING THE CELLS.
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" S0 NOW ALL THE CELL IMAGE INFORMATION IS BUNDLED UP
O INTO A ZIPPED FILE. SO WE USE NUMPY TO EXTRACT THE FILE.
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STAINING SCANNING IMAGES ZIPPING NPZ FLE

ﬁAN‘T WE JUST
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07> AND THE IMAGE ITSELF IS IMAGES ACTUALLY A THE IMAGE... AS AN IMAGED
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WELL, IN MICROBIOLOGY PESEARCH AND WITH NUMPY'S ARRAYS (NDARRAYD
1y WE'RE SHIFTING THROUGH ,f WE CAN PROCESS AND ANALYZE
o LOTS AND LOTS OF IMASES OF CELLS. ~ MUCH FASTER THAN MANUALLY &OINS

———_  THROUSH IMASES ONE 8Y ONE.
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—_— FINDING PATTEENS
I CAN WORK [ 8UTHOO IMAGESP

| “FPOM JuUST ONE [ HMPH. THAT MAKES SENSE,\ (= O }
-\\TTH 3 IMABES. |\ L ag SESSION? I GLESS. k’d\




OK! 50 HOW DO WE
EET STARTED? ) @7 START BY MAKING A PYTHON FLE.
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@HE FLE, TLL START WITH IMPORTING WM@

our pQOFESSOQ GAVE US OUR CELL IMAGES AS
A A AN .NPZ FLE NAMED CELL _IMAGES NPZ
\N?'l G
\ import numpy as np
~—

;\ S LET S COMBINE THE FUNCTION NP.LOAD()D WITH CELL_IMAGES.NPZ
LA
\I\

C data = np.load('cell_data.npz')
=3 ﬂo THIS IS OLR OPENED NPZ F@

numpy.lib.npyio.NpzFile at Ox7fbd182567a0
numpy.lib.npyic.NpzFile at 0x7fbd182567al
numpy.lib.npyio.NpzFile at 0x7fbd182567a2
numpy.lib.npyio.NpzFile at Ox7fbd182567a3
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GREAT! BUT.. THIS IS A LOT OF FLES.
HOW ARE WE SUPPOSED TO KNOW WHICH ONE IS OURS?

f?ou 'QE RIGHT. | WANT <L
../\ﬁ) MY CELL IMAGES "
bl /L FROM THE 10AM LAR
'y e
=
4 'NPZFILE AT DOESN'T TELL MEIF THESE ARE ) /A o
FROM THE TOAM LAB OR 2PM LAB,
s
SINCE THIS LOOKS LIKE A DICTIONARY,
LET'S USE THE FUNCTION KEYSC) '

S\' ! ,_’___‘_8"' data.keys()

eysView(<numpy.12l

ysView(<numpy ‘o.NpzFiX
LET'S CHANGE OUR APPROACH. v
LET’'S USE THE FLINCTION LISTCD v10um®, *08-03

| SEE. SINCE I'M SEEING KEYSVEW,
THIS IS INDEED A DICTIONARY -LKE OBJECT...

list(data.keys())

THE ATTRIUTES OF THE 09-09-104% OBJEST
15 ADICTIONAY CONTANING THE KEY-VALLE PARS
OF FILENAME AND THE IMAGE ITSELF (AS AN ASRAYD
TO TURN ALL THIS INTO A PROPER LIST.

il LET'S SEE ALL THE FILENAMES OF THE O9-00-104M OBJECT...
NOW WE YE‘H\E ORMED OLPW‘ZFLES INTO
LIST 0F 083 cell_image_10:

THELIST orua.rcr: 1% m.lsv oF olm.;ss:sslom

cell image 10 THERE WE €0/ NOW WE SEE AL THE CELL IMAGES
( EACHLAR SESSIONIS ANOBIEET 45 image_1 CAPTURED DUPINE OUR 104M LABS
1'WANT TO SET O0-00-108M ORIECT'S IMMES

2 *BEFORE THE NUMPY . 1.25 PELEASE
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- B9 celimagel.. 2 minutes ago |
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f : ) YOU SAID NUMPY 1S
HY CAN'T YOU SEE
THE FILENANE RIEHT ThiERE? SUPPORED TO BE FAGTER]

\ BETTER THAN MANLIAL/

_

I MEAN, I EXPECTED THAT KEYSVIEW S0 YOU NEED TO WORK
GO“LD JELL ME Dic FLENANE, AROLIND ITS WONKINESS!

BUT IN REALITY, IT COESN'T.

I CAN WORK AROUND IT SINCE
I KNOW HOW TO INSPECT OBJECTS...

[YOU'RE RIGHT. IT IS HARD.
| BUT WE CAN CHANGE THIS!

I BUT, HEY,IT'S ALRIGHT, ) /I DON'T THINK WE SHOULD
ACCEPT ‘AS LONE AS IT WORKS'
AS LONE AS IT WORKS \IT MAKES OUR LVES HARDER/!
= N
o i ‘




NUMPY IS OPEN SOLURCE SOFTWARE. ANYONE CAN CONTRIBUTE
ANO CHANGE THE CODEBASE. EVEN AS GRAD STUDENTS, WE CAN
MAKE SUGEESTIONS,SUCH AS MAKING IT EASIER TO OPEN .NPZ FLES.
AND THEN OTHER PEOPLE CAN BLILD OFF THAT SUGEESTION
AND MAKE THAT FEATLIRE A REALITY!

IN THAT WAY, WE CAN
CONTRIBUTE TO

BULILLIUT WHAT ARE
WE ACTUALLY
SUPPOSED TO PO?

SINCE NUMPY 1S A TOOL USED IN MICROBIOLOGY, \
WE ARE BUILDING THE TOOLS THAT MAKE SCEENTIFIC N
[
=

RESEARCH MORE COLLABORATIVE AND TRANSPARENT!
ISN'T THAT AMAZING?!

OK, SO I NEVER CONTRIBUTED OR
ANYTHING YET, BUT I LEARNT A LOT AT
THAT OPEN SCIENCE LECTURE
LAST SEMESTER!

UMM... T THINK WE'RE SUPPOSED TO
*MAKE AN ISSLIE'? ON 8ITHLIB.COM
SAYING WE HAVE A PROBLEM.
AND SUEEEST A SOLUTION...

GREAT! LET'S LOOK AT NLIMPY .ORPS&
TO FIND THEIR SITHUE PAGE.

| THAVE A 8ITHUB ACCOLINT,
WE CAN TRY IT WITH MINE/
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AT NUMPY.ORE Instal Documentation : A Contribute ~ Abou

SNumPy ¥

NumPy 1.26.0 released
WELL, I'M LOOKING AT NUMPY.ORE AND LIMM...

LET'S CLICK OVER HERE!

OPEN SOURCE

CONTRIBUTE TO NUMPY

NO, I'M PRETTY SURE WE CAN
START WITH &ITHUE. LET'S CLICK HERE.

The NumPy project welcomes your expertise and enthusiasm! Your choi

be‘:c?/ : many areas where we need your help. \
w Vs

were to start or how your skills fit in, reach ouwt! You can ask on the mailing list or G IthU b
ant issue).

N\

Thos a o

& if you prefer to talk privately, contact ou
THIS LOOKS COMPLICATED. A MALING LIST, . '-'-"C"'a"i”\’itt\
SLACK, COMMUNITY CALLS? TOO MUCH!

mounced on the mailing list. You are very welcome to join, If

s

Wear

num
0 Py THERE WE 60! NOW WE'RE ON NUMPY'S
G Omus 3 I\ GITHUG PAGE, WITH A LIST OF ISSUES,

NP
:!Jj New Issue
N [

iy seshape shape invalid keyword argument 04 - Docementtion

A

() ENH: can we have musl-aarché4 prebuilt binary as IIEL component: disttntion |
024534 coen y LET'S CREATE A NEW ISSUE HERE.
. ) i WHAT WE WANT IS A FEATURE REQUEST.
{2} DOC: MumPy Loge SVG files rendered in dark by Figma 04 - Documentation
Issue: Feature request

& J

Proposed new feature or change: *

lﬂl.ii‘.-nni New .'--,.L:-.f';J‘

[ LET'S WRITE AN ISSUE.




Issue: Feature request

[ Show filenames in npz archive?

Proposed new feature or change: *

Hi, we're microbiology students using NumPyto lookat our cellimages

PROBLEM: We found it difficult to quickly see the filename in an npz file,
Example code:

>>> data = np.load("example.npz")

P
| expected that KeysView would tell me the filename. But it doesn’t.

>>> list(data.keys())
['X‘, lyl]

; . BUT I DON'T KNOW
/\ ‘;l'*- HOW TO LUSEKEYS.
o
~

OH YEAH! LET ME ADD THAT PAQQ

I can work around it, since | kmow how to inspect objects.

But my classmate doesn’t,




NOW TELL THEM I DON'T THINK WE SHOLILD
TO SOLVEIT. Cae S0 DEMANDING!
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HOW ABOUT WE SUGGEST
A POSSIBLE SOLUTION?

POSSIBLE SOLUTION

 ee———]
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Could the filenames be easier to see? Like right when you open an npz?

SHOULD | BE MORE SPECIFIC?
I DONT KNOW HOW TO WRITE

! S5 @}%

| \ ‘-,_______h \
8UT HOPEFLILLY [~
| SOMEONE WILL? AN
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COMMNUNT

( WOO! sUBMITTED!
| INTO THE INTERNET/




AFTER ALL THAT WORK, T NEED A Bﬁﬁ

8-BUT WE DION'T
FINISH OUR
ASSIGNMENT/

WELL, I HAVE GITHUB
NOTIFICATIONS ON.

S0 DON'T WORRY,
WE'LL HEAR BACK.

WE CAN STLL USE NUMPY, L
'S JUST ... INCONVENIENT. \_/




) numpy

<) Code (D) lssues 2k [ Puirequests 22 () Actions

SO THIS IS THE ISSUE WE MA@

\

WOW, A MAINTAINER COMMENTED!
AND SOMEONE ELSE..?

Show filenames in npz archive?

@ BioBoo Uwl

PROBLEM

We found it difficult to quickly see the filename inannpz file.

Example code: 00~ Bug
>>> data np.leoad("example.npz")

chpecmdlhat]{cg,e‘."mw wouldtell me the filename. Butitdoesn't.

>>> liat({data.keys(})

[ V]

.x', y'l

| canwork around it, since | know how toinspect objects. But my classmate doesn't
POSSIELESOLUTION
Could the filenames be easiertosee? Like ight whenyou openannpz?

WHO ARE
THESE PEOPLE?

? flying Circus Maintaine

+1. Thanks for the suggestion on improving the user experience.

WHAT ARE
THEY SAYING? |

cheeseShip Contellsutor
| can help! This could be implemented by including explicit info TO gg \ggll\\[‘\ﬁlNG
about the keys in the NpzFile repr. I'll make a pull request. NOW?/!

/" THE MAINTAINER LEADS NUMPY 8Y

THE FIRST PERSON 1S COOPRDINATING WITH MANY PEOPLE
A NUMPY MAINT AINER. TOWARDS THE 8I& PICTLRE.

THE SECOND PERSON '%
A CONTRIBUT OR. THEY WANT TO HELP/ TO SOLVE OUR
ISSUE BY MAKING A PLLL REQLIEST!

\

TOGETHER, MAINTAINERS
AND CONTRIBUTORS IMPLEMENT
NEW FEATLURES, FIX BUGS
AND WRITE DOCUMENT ATION
TO MAKE NUMPY BETTER.
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Y OU'VE REACHED THE END OF THE COMIC!
ALAS IT IS NOT DONE YET-
WE HAVE 10/16 PAGES COMPLETED

FOR PYDATA NYC 2023,
- N Q

TO CHECK OUT THE COMIC'S
FUTURE PAGES, 6O TO

MARSBARLEE.COM

HERE'S THE @R CODE
TO GET THERE:

[=]: [w]
| G

THESE FUTLIRE PAGES WILL EXCITE YOU WITH WONDERS SUCH AS:
- THE PULL REQUEST THAT IMPROVES HOW NPZ FILENAMES ARE HANDLED!

- FIXED TYPOS AND CORRECTIONS!
- HOW US STUDENTS WILL SURVIVE OUR MID-TERMS!

THANK YOU:

- GOOGLE SEASON OF DOCS, QUANSIGHT AND NUMFOCUS FOR THE
GRANT THAT KICKSTARTED THESE COMICS

- MUKULIKA PAHARI AND ROSS BARNOWSKI FOR BEING AWESOME
PROJECT MENTORS

- THE NUMPY COMMUNITY FOR Y OLIR CONTINLIEO SUPPORT

sugscrege 1O THe ([T COMIC UNIVERSE

PN
gj OMARSBARLEE [[ﬁ.’fm LIBREPUNK.CLUB/@MARSBARLEE
=
@MARSBARLEES3 @E COMICS ON ope%
AND HACKERSPACE SHENANIGANS!
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