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Huyd xS
-

An operating syuystem written in Exr-lang.
using the BEAM as a kernel .o

— Bwuwilt to withstand both s=sof tuware and
har-dware failures .

— Owme BEAM per core.,. with memoxuu)
AdAdistributed bhbetuuween the cores .o

— All operating sSsystem services and
hosted programs are written in Erlang.

— Built using a maltikernel design.
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Talk UOutl ins

-
— Wihat 1= Hudxr(OmL'r

— What are maltikernels™7
— How does it work ™

— OS Securx ity

— Maltiunikernels

— Futuwure wiork
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Pro_jgect ALlms

Design and implement an operating
system TtThat 1= mot only resi1lient to
software faults, but hardware faults
Too. This includes continuing SoOome
progryram execution throuwugh:

— CPU core failure, oxr iy malti—s=socket
machines, total CFPU failureo

— HAaM f ailure

— Miscel laneous hardwware failure (PCI
devices, HDDs, DUD dArx»@xriwves, tc ) ..o

— HResistance tTo catastrophic OS5
subsystem failure.
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FPFotential Usage Environmenits

— Systems that need Tto »auanmn f'or longerxr
than the expected 1ifespan of
components of the host machine .

— Places where systems canmnmmot be
reached to be repaired by humans .o

— Arenas where physical damage to the
hardware of the machine is likeluy.
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Muaoaltikernels

A design concept heralded by the
Baryx»elfish and Factored 0S5 pro _gjgects in

tThe late ZOEEDs |

— Modern computers are analogous tTo
distr-ibuted computing environments .

— The architecture of ouryr curryrent UOSs
Wi ll mot efficiently utilise manuy—Ccoxre
computers.

— By treating 05 design as a
distr-ibuted problem we can create OSs
that havwve better scaling properr-ties.
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Maoaltikerrnels In Practise

— Treats sach core 1 a machine as 1
1t were 1ts own computer .

— FProuvide separated memory areas Tor
cach core.

— Message passing. rather than shared
memoxry ., used to coordinate processes .

— Use solutions f'Yom the distributed
systems world to solwve U scal ing
prroblems .
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Pro_ject state

A wor-king prototype oper-ating syustem
That 1= resilient to complete sof tware
mode failure within a machine .

— The 0S5 can @muun arbitraryg Exr-lang
programs, librar@rg awailabil ity

depend 1 ng .

— Suppor-t for- more than 17 devices (Lo
wrar-ging degrees of completenessl)y, all
Adirvrectlily wiritten 1 Er-lang.

— A maltiuvunikernel fframewor-k that
allows hosting of C programs on their
o private nodes .

— A Ccoarse—grained capabilities syuystem
That allowws for in—depth control owver
Tthe execute of programs .

— kWork towwards categorising and

uncowver-ing failure states within
Intel, =6 machines .
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system Des ign

A nmetwor-k of coommmuanicating BEAMs
wWwithin one machine .

— One Exr-lang node per corxre.

— Inmnmter-—core commuaunication achiewved
Throoaugh message passing only.,. o
shar-ed memoxLy) .

— All program Ccode 1S wirritten 1n
Exr-lang and executed in a managed
environment .
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Wihy Exrlang™

The central Huydrx»(0S design principle is
fault tolerance throoaogh CconCurrrenco).

— Erxrlang provides us with a language
with strong support for conCcCurrencuo)
and associated tools .

— Erlang’ s message passing sustem
matches well with the maltikernel
imter-—process Ccommuunication paradigm.

— Twvy many wauyus, the BEAM alreaduy
rresemb les an OS5 .
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How does 1t wwoOork






