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- I I I E E i Hi, fancy meeting you here again. Remember me? The totally

n I I T I human-not-bot editor Aga. lim back to say a few words, before you dive
E | into this new, shiny issue.

. The last time we spoke, Paged Out! has crossed an important
Pag ed OUtI Institute milestone, and this time is no different! Four of our issues went and
httpS://p&gEdOUt. institute/ formed an elite club - 100K downloads! Issue #5 is not yet eligible to

apply for membership, but we hope that changes soon.

PI’Oj ect Lead But enough about the past, let us now look into the future. Into the many articles for

Gynvael Coldwind

you to read, and artwork for you to look at. We hope youill enjoy them.
And if you do, let us know on our social media or by joining Paged Outlis Discord
shared with Gynvaelis Tech Chat (gynvael.coldwind.pl/discord).

Editor-in-Chief Let your friends know about us.
Aga We will see each other again soon, | promise! And for my final words:
def publish_me_in_PO0Q):
DTP Prog rammer article = write_1 page_article()

fOXtrOt Chal’lie email_thread = submit_article(article)

while True:

feedback = email_thread.recv_feedback()

DTP AdVISor if not feedback:
tusiak charlie break
fix_article(article, feedback)

Fu”_stack Engineer email_thread.send_new_version(article)

Dejan uhebin celebrate(PARTY_HARD)

. Aga
Reviewers Editor-in-chief
KrzaQ, disconnect3d,
Hussein Muhaisen, Hey everyone!
XUSheng Li : touhidshaikh It looks like there's a bit more space here again (I'm slowly starting to suspect Aga is

leaving it for me on purpose), so let me give you some back-of-the-shop updates.

We WOUld aISO | Ike to thank: Fi-rst of all, if)./o.u downl.oa.d Issue #6 a c?uple of times, you may notic-e thatads arein

different positions. This is to solve the issue of some sponsors getting better ad

placements and more of a meh ad placements. Because we don't do traditional DTP
ArtiSt (Cove r) and rely on magical scripts (shoutout to foxtrot charlie), we can actually automatically

Ni nja Jo shuffle the ads and balance their placement from a statistical point of view. And

https://cara.app/ninjajoart happy sponsors means more Paged Out!

Secondly, we've removed the option to donate to Paged Out! for now&thank you for

Add Itl on aI Art all your support! It will return in a totally different fashion (an idea | want to try out).

. . OK, I think that's enough boring non-technical stuff.

Cg artists (CgartIStS ' eU) This issue is packed with articles, so I'll let you enjoy them now.

As usual, kudos to the whole Paged Out! team, the authors, the sponsors, and to

Tem 0) lates youSthe readers®©who have been making all of this absolutely worth it!
Matt Miller, wiechu,
Mariusz "oshogbo" Zaborski Gynvael,

Project Lead

Issue #6 Donators
Sarah McAtee Legal Note

This zine is free! Feel free to share it around.
Licenses for most articles allow anyone to record audio versions and post
@ Otte rsec them online & it might make a cool podcast or be useful for the visually
impaired.
httpSZ//OSGC. io/careers If you would like to mass-print some copies to give away, the print files are
available on our website (in A4 format, 300 DPI).
If you would like to sell printed copies, please contact the Institute.
Whenin legal doubt, check the given article's license or contact us.

If you like Paged Out!,

let your friends know about it! , :
Project Management and Main Sponsor: HexArcana (hexarcana.ch)
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A primer on Differentiable Architecture Search

Automated neural network architecture design

Di erentiable Architecture Search (DARTS) ! is a thing
that comes up with an architecture of a neural network
for given training data. Unlike the traditional approach
in which we rely on humans to design an architecture
by hand, here we use gradient descent to automate the
architecture search. This is the same mathematical op-
timization as for training neural networks. Once we nd
a good enough architecture, we can use it to train the
network.

wixed operation conv2d

cee» "°
connection
wixed operation

How it’s built

The architecture of a neural network that DARTS nds
is called a cell. It’s a repeatable building block of an
architecture. Repeatable, because we can stack multiple
cells on top of each other to build a deeper network.

cell

A cell consists of nodes. A node stores features tensor.
The rst node stores input features. Intermediate nodes
store intermediate activations. The last node stores out-
put of a cell. Nodes are connected with edges.

node

feature tensors - data
at different stages of
transformation (many
numbers, essentially)

The
collection of allowed operations (such as convolutions)
stored as a single tensor in a mixed operation. We call
these operations candidate operations. The second ele-

An edge contains three things. rst one is a

ment of an edge are architecture parameters , which are
real positive values. The value of architecture parameter
tells how much the particular operation contributes to
the network output. | think of them as the importance
of an operation. In each edge, each candidate operation
has exactly one corresponding architecture parameter.
The last component of the edge are network parameters,
which are weights and biases of each (trainable) can-
didate operation. Some operations, like convolutions,
have trainable parameters, and others, like max pool-
ing, don’t.

lhttps://arxiv.org/abs/1806.09055

J drzejMaczan
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Let’s recap - network parameters are not architecture
parameters. Network parameters are trainable numbers
for each operation. Every neural network has them,
both those constructed by a human expert and those
built automatically by DARTS algorithm. However, the
architecture parameters are exclusive to DARTS. They
represent the importance of each of the candidate oper-
ation in each edge.

How to search

At the beginning of the architecture search, all nodes are
connected with edges to all preceding nodes. Architec-
ture parameters ( ) in edges are initialized with small
random values. Likewise, the candidate operations that
have trainable parameters are initialized with random
values.

Both architecture and network parameters are being
modi ed during architecture search using gradient de-
scent. We train the network parameters, like weights
and biases, by computing gradients with respect to
the training loss while treating as xed. Then, we
train the architecture parameters by computing gradi-
ents with respect to the validation loss while treating
network parameters as xed. We keep alternating be-
tween these two optimizations until we either get satis-
fying results or run out of resources (time, budget, etc.).
Sensibly, this kind of training is called bi-level optimiza-
tion.

In the end, in order to form the nal architecture, at
every edge we pick the candidate operation that has the
highest architecture parameter ( ).

Once architecture search is done, each edge is exactly
a single operation (like 3 3 convolution, 5 5 max
pooling etc.).

Final thoughts

At this point, you can train the nal model using the
architecture you’ve just found. You can nd both
my training code? and the original implementation® on
GitHub. Thx for reading and happy hacking!

2https://github.com/jmaczan/darts-toolkit
Shttps://github.com/quark0/darts

https://jedrzej.maczan.pl
https://github.com/jmaczan
https://x.com/jedmaczan
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Security Fest gathers hackers from around the world in
early summer each year in Gothenburg, Sweden.

For the community, by the community!
June 4-5, 2025 (SOLD OUT) - FREE LIVE STREAM!

Find out more, join our newsletter: securityfest.com
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