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OKHa A0JIKHbI XNTb!

In a world with no Walls and no Fences,
we need no Windows and no Gates!
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ADWC (2012)
Awesome Dynamic Window Compositor
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Hyprland (2022)
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PerlWM — nepsbin WM Ha Perl
» ATOp: rdw (Rich Williams)
» Pa3paboTka: 2000—2004
» X11::Protocol
>

So, rather than do the right thing and contribute to
an existing window manager, | decided to write my
own - in perl. All the mature window managers
looked pretty tricky to make any major changes -
especially changes in behaviour.

» https://perlwm.sourceforge.net/

25
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PerlWM — nepBbin WM Ha Perl Perl-Conf Ru/26

lemacs: petlwm

dim = (
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pwm — BTopon WM Ha Perl

>
>
>

ABTop: ohsaki (Hiroyuki Ohsaki)
Copyright: 2010—2016, v 2.40 2024/10/21

X11::Protocol c pobasneHnem X11::X1ib
ONA 3axBaTa KNaBnaTypsl

KomMbuHupoBaHHbIn WM:
e programmed mode — pacnosioXXeHne no npasusiam
¢ tiled mode — TannuHr

Tonbko Debian, npnoputetT Emacs,
MaKCcMMyM 30 OKOH

http://Isnl.jp/6hsaki/software/pwm/ 27
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pwm — BTopon WM Ha Perl

Stesady State Asalysis of TCP Cossoctions with Diflcrcst
Frupsgation Debays
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Mon nyTb
» 2005—2009: GNOME2 (Compiz Fusion)
» 2009—2013: Openbox, Awesome, dwm, wmfs
» 2013—2022: Windows, MacOS
» 2022—2023: GNOME3

» 2023—...: korgwm
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All hail WMFS!

» 2010-n — cambin BNnevaTaswowmn WM:
WMFS v1 (@xorg62)

» ABTOp Bbpocun ero paan WMFS2
(He xBaTano EWMH, Xft, always on_top)

» C Ttex nop — zhmylove/wmfs

» TexHosiornm ywnu snepén, dopk 3abpolueH,
HO OCTaJlaCb naes HanmcaTb CBOE

korgwm = window manager by KorG

30
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KoMmnoHeHTbl korgwm Perl-Conf.Ru/26

korgwm: Container

;
| korgwm Wi ndnw Manager
I Isystem:

«external_system»
X11 server

Send events
[X11 protocol

«external_system>
Other X11 apps Send events |

(x11 protocol] !
i

X11 server instance to
process all windows.

Send events
[X11 protocol]

Uses
Y B Other X11 clients with
Send events |

a1 protocol] |

libxcb bindings with
Xinerama and RandR
extensions.

Presses korgwm's hotkeys
[Keyboard)

Updates user-visible data
[per]

User

Selects tags using mouse
[Mouse pointer]

Send mouse click events
Shows ino: window ttl, [perl] ’

clock, m.
Tocreen Qi Korgwm APl
[AnyEven

The computer

Asynchronous TCP endpoint
to control kort
Sends control comnands programmati
[Text protocol over TCP] -

https://raw.githubusercontent.com/zhmylove/korgwm/refs/heads/master/architecture/10_context.svg
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Perl || .* = Perl

Bbibop o4eBnpeH!
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X11 vs Wayland (1) Perl-Conf.Ru/26

>

>

X11 — cepBep, Wayland — npoTokon

Wayland: camonucHbin komno3uTtop (50k cTpok)
nnn wlroots/smithray/etc.

Wayland 6arun Ha Debian 12: screen sharing
B WebRTC, npobnemMbl C KypCOpOM B Mepapxmu
cTpaHuy Atlassian Confluence

wlroots: Pluggable, composable, unopinionated
modules for building a Wayland compositor; or
about 50,000 lines of code you were going to write
anyway. \Way-cooler book 33


https://way-cooler.org/book/wlroots_introduction.html

X11 vs Wayland (2)

» X11: HeT HIiDPI, TMpWHr, HET n3onsaunmn
NPUNOXKEHUWN, YTO-TO eLUE?

» Perl:

e X11::Protocol
X11::X1lib
X11: : XCB {FoabKkoKAHNEHT)

WL (TONbKO KJIMEHT)

https://github.com/zhmylove/korgwm/blob/master/doc/Development.md

34
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Xlib vs XCB

» Cbipon X11::Protocol: cBO OBOUNYHBIN
Kogep-oekonep ona 200+ CcTpyKTyp — LOpPOro

» Xlib (1985): 6epéT BCE Ha cebs, HO CUHXPOHHaA
N AepeycaoxHeHa legacy

» XCB (2001): nérkne aCMHXpPOHHbIE BUHONHI K, HO
OOKYMEeHTauus...

$ find /usr/share/man -name 'xcb *'
-exec zcat {} + |grep -c TODO

10666
35



HokymeHTauuna XCB

REQUEST ARGUMENTS
conn The XCB connection to X11.

deviceSpec
TODO: NOT YET DOCUMENTED.

full TODO: NOT YET DOCUMENTED.
partial  TODO: NOT YET DOCUMENTED.
firstType TODO: NOT YET DOCUMENTED.
nTypes TODO: NOT YET DOCUMENTED.

firstKeySym
TODO: NOT YET DOCUMENTED.

nKeySyms TODO: NOT YET DOCUMENTED.

Manual page xcb xkb get map(3) line 60 (press h for help or q to quit)

36



MenHTenHepcTBo X11::XCB

» ABTOp Perl-mogyna X11::XCB —
Michael Stapelberg, cosgatens i3

» Hanucan ToNbKO KJIMEHTCKYIO YacTb A1
TecTnpoBaHug i3

> A npensioXxunn KPynHbiA naTy, HO NOTOM Mbl
0OroBOPUJINCb O MENHTENHEPCTBE

» ObmMeH: nepen pennsom Tectupyto X11: : XCB
C nocnegHNM Terom i3 1 ero master-eeTkowu

» [obasunn cepBepHyto GYHKLNOHANBHOCTb —
Tenepb X11::XCB rogeH gnda HanncaHna WM

37



dunya: aBTO-packsagka Ha MOHUTOpPAX
» OKHO camMoO efeT Ha I'IpaBVIJ'IbeIIﬁ dKpPaH

» Packiiagka nepecobupaeTcs aBTOMaTUYECKM NMpu
CMeHe MOHUTOpPOB

38



®unya: Expose (1)

AHanor MacOS Mission Control

39



[Mpobnembl npu peanmsauun Expose (1)

» CHa4ana ncnonb3oBan Gtk3 n GdkPixbuf
It’s a bad function, and people should feel bad
about using it

» WebRTC: npuwnocb obaBnuTb Nogaepxky
Composite B X11: :XCB n peannsosaTb
get image data()
» [loTeksla NnaMAThb...
uint8 t *
xcb get image data (const xcb get image reply t *R)

{
}

return (uint8 t *) (R + 1);

40



[Mpobnembl npu peanmsauunn Expose (2)

» Oka3anochb, uBeta B X11 otaatotcsa B BGRA,
NpuWIOCh HanncaTb get image data rgba():

/* We've written this code with @TheTremblingDoe to optmize BGRA -> RGBA
translation */

for (i = 0; 1 < xcb_get _image data length(reply) / sizeof(uint64 t); i++) {

((uint64 t*)xcb get image data(reply))[i] =

((((uint64 t*)xcb get image data(reply))[i] & Ox000000FFOOO00OFF) << 16) |
((((uint64_t*)xcb_get_image data(reply))[i] & OxOOFFOOO0OOFFO000) >> 16) |
((((uint64 t*)xcb get image data(reply))[i] & OxFFOOFFOOFFOOFFO0));

}

hv_store(hash, "sequence", strlen("sequence"), newSViv(reply->sequence), 0);
hv_store(hash, "length", strlen("length"), newSViv(reply->length), 0);
hv_store(hash, "depth", strlen("depth"), newSViv(reply->depth), 0);
hv_store(hash, "visual", strlen("visual"), newSViv(reply->visual), 0);
hv_store(hash, "data", strlen("data"),

newSVpvn((const char*)xcb get image data(reply),

xcb get image data length(reply)), 0); 4 1
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(2)

®un4ya: Expose
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®duya: vim-like nepexopn K OKHY

» Super+Shift+S <bykBa> — nMoCTaBUTb METKY

» Super+S <bykBa> — MepenTun K OKHY Mo MeTKe

43



®dunya: urgency n HoTuukKauunm

» Ha AnyEvent: :DBus peann3soBaH COOCTBEHHbLIN
O0EMOH yBeJOMJIEHU, KOTOPbIN HAXOOUT OKHO U
noaoceBeymBaeT Tar, eC/in OHO HEBNOUMO

» AHasiorm4yHas NnoncBeTKa BKJIKOYAETCH, KOrga OKHO
ctasuT urgency hint 8 WM _HINTS (WM HINTS)
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®uya: TCP API

» J1iobon XOTKen BbI3blBa€T PYHKLMNIO

> Ty »Ke PYHKLUMNIO MOXKHO OEPHYTL Yepes
npoctoe TCP-nogkno4yeHmne

(
echo "screen select($SCREEN PROJECTOR)"
echo "tag select($line)"
echo "screen select($SCREEN LAPTOP)"

) | nc -N 127.0.0.1 27015

» HaacTpownka Hag BO3MOXKHOCTAMK 6e3 npaBkn WM

https://github.com/zhmylove/korgwm/blob/master/APl.md
45
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BHewHWn Bng korgwm Perl-Conf Ru/26

korg@ya

o
38917,4 total,
977,0 total,

PR NI
0

11640
11640

~  korgeya:
. - T ——

WPDS (3) Systen Hanager s Manual WPDS (8)

npd5 -~ netgraph multi-link PP daemon

smopsts - TosdTee
i Lo La disecton) Sk e pidfida Le i) E i 25, I s, ULt AR
i Servich Leontiguraio T 2 running, 403 sleeping,
0,15
pescrreTIon B 38917,4 total,
a5 55 o user wode 777 doeen using e netgzana) revwdng systen. 77,0 to
By using Netgraph, mpdS combines the Tobustness end flexibility L= 2 BRtota L
Uher-node. PPP. mplesentation with the speed and reliability of kernel.
ode packet forvarding. ALl PP negotiation 15 handled in user level PID USER PRI
code, while a1l data intensive operations such as encryption, conpres- 27745 K 0 113
ston. ans mts- ik framng axe nodied stricty in e keriel. g
layer types, a fully event-driven modem chat e
Sebting Tovgeege, and otner fesrines 2
it o 27413

mpds creates a ng_ppp(4) netgraph node that is placed between a
ng_iface(4) netgraph interface one or more link layer devices, perforn-
ing multi-link PPP negotiation and encapsulation. In multi-link PP a
bundle is a collection of one or nore links between two peexs. Each
Link corresponds to some device (e.q., 2 nodem), and each bundle corre:
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Packnankun korgwm

1 2
1 2 3 4 1
3 4
IOAMHaMM4yeckan ceTka KoNIOHKM Y3Kana KOJZIOHKa

https://github.com/zhmylove/korgwm/blob/master/lib/X11/korgwm/Layout.pm

47
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LiBeTa B GTK Perl-Conf.Ru/26

» CHa4dana ncnosib3oBas YCTapeBLUMA MeXaHU3M
YKa3aHUs LBETOB, He 3Has, YTO OH YCTapeBLUniA

» He cMmor nepekpacuTb KaneHaapb, NPULLIOCL BECb
KoL nepenncaTb Ha cBexinin CSS

YPpoOK: Hago YNTaTb MHCTPYKLMUIO

48



Lnknnyeckne cCblsikn

» MalwunHaNbHO pewns NOAYNCTUTb OKOHHbIE
nHagekcol B Window: :DESTROY ()

» [Npuwnocb nepenncaTsb:

sub DESTROY ($self) {

# Wanna free some resources?

# Do it inside Destroy handler:
# korgwm.pm/annihilate window()
1;

Ypok: Devel: :MAT He3amMeHUM!
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Event loop(s)

for(;;) {
die "Segmentation fault (core dumped)\n" if $exit trigger;

my $limit = 1024;
while ($limit--) {
my $evt = $X->poll for event();
unless ($evt) {
Gtk3::main _iteration do(0);
last;

}

my $pause = AE::cv;
my $w = AE::timer $cpu saver, 0, sub { $pause->send };
$pause->recv;

} 50



TecT KOHUrypaumm

#lperl -T

use strict;

use warnings FATAL => 'all’';

no warnings 'experimental::signatures’;
use feature 'signatures';

use Test::More;

BEGIN { $ENV{KORGWM DEBUG_CONFIG} = "" }

use X11::korgwm::Config;
use X11::korgwm::Common;
use YAML::Tiny;

# Verify that sample matches the default config
my $sample = YAML::Tiny->read("korgwm.conf.sample");
ref($sample) eq "YAML::Tiny" and $sample = $sample->[0];

is_deeply($sample, $X11::korgwm::Config::debug config,
"korgwm.conf.sample matches the default config");

done testing(); 5 1



Lndpps

» ~4100 cTpok, 6e3 Al, 2023—2026, mapT: 6.1
» Ctek: libxcb yepes3 X11::XCB + AnyEvent + Gtk3

» Gtk3 — naHenb, expose, kKaneHgapb

» PacwmnpeHuna X11:
RandR

Xinerama
Composite

Xkb

» Tpu aKTUBHbIX NOJIb30BaTENSA
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BbiBOAbI

1. HanucaTtb ceBonn WM nerko
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BbiBOAbI

1. HanucaTtb cBonn WM AEFKO HECJIOXKHO
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BbiBOAbI

1. HanucaTtb cBo WM AeFKko HECJTI0XKHO,
ocobeHHO, ¢ NN areHTOM
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BbiBOAbI

1. HanucaTtb cBonn WM AEFKO HECJIOXKHO,
ocobeHHO, ¢ NN areHTOM

2. Ecnun ewé He npoboBann TasIMHroBble
OKOHHble MeHeOXXepbl — nonpobynTe!

53



Cnacmnbo 3a BHMMaHume!

Bonpockl?
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