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Operating System Convergence

What is desktop mode?
What is convergence?
Bottom-up convergence
What is operating system (OS) convergence?

OS convergence on other form-factors?

AUBURN
& RedHat
Samupl GINN



Differences in Convergence Approaches V0000000

What are the Differences?

Bottom-up Convergence vs OS Convergence

Bottom-up Convergence OS Convergence

Advantages: : Advantages:

»  Only one codebase maintained. »  Familiar end-user components kept (ie: Ul).

» Better performance because there is no virtualization »  Provides multiple application ecosystems.
overhead. :

»  Virtualization can add immutability and component modularity.

Disadvantages: ) o ) . ) ) )
»  Virtualization provides additional strong isolation/security.

» Ul redesign typically required. Unfamiliar end-user UL. _
Disadvantages:

»  System rewrites are expensive.
Y P »  Virtualization adds both memory and CPU overhead.

»  Only one application ecosystem.
Y PP Y »  Multiple kernel/user space implementations must be

» No additional security via strong isolation provided. | maintained.
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Convergence Examples V0000000

Different Convergence Implementations

Bottom-up Convergence: OS Convergence:
e Ubuntu Touch / PostmarketOS e Ubuntu on Android
® Windows Continuum ® MaruOS
® Samsung Dex ® C-Android (No Desktop Mode)
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Convergence Implementation Issues V0000000

The Compatibility Problems

Application Compatibility Problem: System Compatibility Issues:
» Lack of application ecosystem can kill a product. »  System component incompatibility
» OS convergence can be used to boost application - Systems use different graphical compositers.

ecosystem. (Compatibility-layers) » Operating system (kernel) incompatibility

> Ex Kernel missing modules.
WSL/Wine System uses entirely different kernel calls.
Noah/WSL2 » Device driver incompatibility
Waydroid

Devices drivers compiled differently.

Drivers not written for one system.
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Maru OS Overview V0000000

What is Maru OS?

Maru OS is an Android distribution that provides desktop mode by
running a Debian(Linux) LXC container alongside the Android userspace.
The phone can be attached to a monitor or lapdock and become a

full-fledged workstation.

» Open-source project

» Application ecosystem of both Linux and Android!
>  Why not use KVM?

» Contributions?
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Maru OS Architectural Diagram (Libhybris Example)

Figure 1.
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Architectural Overview

Since Android is based on the Linux kernel, Linux
modules such as LXC can be enabled to allow the use
of system containers. Both userspace implementations
can run simultaneously while sharing the same kernel

resources with little overhead.

» Android userspace and LXC container

» Framebuffer manipulation
mflinger(Android) / mclient(Linux)

» Diagram shows Maru OS if libhybris was

implemented.

Current solution?
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Lapdock Example
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Lapdoc Example:

A lapdock is a laptop shell
with no internal processing
power. A device can be
attached to

computationally power the

lapdock.

» Nexdock 360 was used
in POC.

» Cordsl!!l

» |sthere a wireless

solution?
Miracast
BT500
3
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MaruOS: Productivity and Load Test

o Appiications - @)@ @ 1 = = 7

Unpacking 1ibbs2b0:arm64 (3.1.0+df )

[Selecting Dleuuus\‘{ unselec leJ P \xl.mlnnllﬂ—l:u
: ara6d

nm\nsx ars6d

lnpacking \ibflterzarmed (2.0.0-release-3ebl)

e

man@stretch-container: ~
4 BitwiseAndO o

<1-- Base manifest -|
4 BitwiseComg Zinclude nane="linea( int main()

- Sinclude nanes"snipp] (

ABityvisal afef int array(100], n,

4 Bitwise0ddO <remote nane="saruol

| bubble Tatcha-http printt(+Enter nunbe
S BRRIEER revisions" Sconf (*%d”, &n);
HButter Overfl <project path="build printf(“Enter %d in
5 opyfile srce*cort

i CalcUsingSwi SUinktile srca*Cle: for (c = 0; c <n;

4 CelciusToKel: <Uinkfile srcebul scanf ("%d", arra
£ Changingbas ‘““t’,;{“ $rg="cory 1 o

<Uinkfile srce"env or (c=0;c<n

£l CheckCharac <linkfile srce"tar:

4 combine_cal <Uinkfile srce*too for (d=0;d<

- st </projects (
Commonler_ ‘ & S torroytar 2 4

(1nrlnd.n nama="cninnd |

Maru OS in Action

| 18:39 K o Appiications <32 @ B B

V0000000

== 2o

L!] Terminal - maru@stretch-container: ~

1583 maru
1392 maru
8703

1262 maru
1307 maru
420

8437 maru

8438 maru

8440 maru

8432 maru : 46920 1?
8431 maru 26 ; { 46920 S 12.
8434 maru 1692 12

FlFZ

Figure 2.

AbBBABNNNON S

V44
139
)43

o, Toolbox

maru
maru
maru
maru
maru
maru
maru
maru
maru
maru

B (MaruHome-Screen] (mported)-1.0 (RGB color,

1000 .

Terminal - maru@stretch-

elo 0O ©

[N NoNoNo o i)

@ 3 Hour 4K Wond

fle Edit Select View Image Layer Colors Tools Fiters Wincl ) Guriuo.m: [ srefox priv

<« cC @

ul Aerial Views of the Earth - YouTube - Mozilla Firefox

) GitHub - o

74
O & o ww youtube.com/wat T 8%

D3 YouTube

container:

1764

1 '\764

10764

2706M 1837M 19764 R 8

7984 1

46.

43.

1764 40.
1764 33.
51608 S 19.
3392 SE1SE

© 3Hour 4 X qu‘u,n..y.-.-. Brus

| Mode: Normal

| 2 m8

16 runn

.03 12.66

Figure 3.

L
|
AUBURN

Samupl GINN

CoLrrce oy ENGINEERING



Future Work and Use Cases

VO000000
Future Work
And Additional Use Cases
_ Android Fragmentation Problem and
@ Libhybris, Halium, and Waydroid Fedora

e Haliumis a framework built around libhybris.
o Runs Android in a LXC container!

e Android is particularly fragmented among
devices, particularly with the kernel.

e  Waydroid is an Android compatibility layer. It e  Run Android on top of standardized Fedora
can use Halium for Bionic-based devices. (Or Debian!) kernel.
e Rebase Maru OS on top of Waydroid/Halium! e Rebase Maru OS on top of an Fedora kernel
and Gnome.

8 Investigate Functional Safety Q@ﬁ OS Convergence Framework

e  Run both Linux and Android in containers e A framework built on virtualization techniques
(LXC). (LXC and KVM) that provides seamless

e  Multiple IPC mechanisms convergence of multiple OS ecosystems that
o  Binderisinteresting because each scales over multiple compute platforms.

application is executed as isolated e Android convergence in loT / Far Edge.
DVM instance.
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Questions?
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Thank you!
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