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Beginning of Software
Mass Production.

»Ship

»Install

»Run Disconnected.




Things @i



Distributed App”COﬂOﬂS (examples)

The Web MVC

MC on the server

PoS Applications EPC

Inventory on main server Coordinated progress:
V In the browser

Inventory, sales on client

Central jobs, disitributed work.



Istributed
Backends
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Progression of Understanding

e Single user
e Single system

e Distributed users
e Single system

e Single user*
e Distributed systems

e Distributed users
e Distributed systems

* Lack of tech and understanding to understand
both distributed users and systems.



Distributed
Systems Are
Unavoidable

» Almost every system
you build today will be
distributed.

» Most single systems
have mulfiple processors
of different architectures
with different clock
speeds (think GPU); the
distributed nature is
mostly hidden.




#1
Clocks & Time

»With 1 clock,
you know the time.

»With 2+ clocks,

you never know the fime.

»You must think
distributed.

Leslie Lamport, Turing Award Winner:
http://142.org/HgE

Colin Fidge:

hitp://l42.org/IgE
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#2

Causal thinking,
but with all possible
INnitial states.

»That debugging step of
understanding prior state still exists:

»more possible states,

» harder fo constrain, and

»no clocks (#1)

http://142.0org/HAE



#3

One person’s failure,
IS another’s Byzantine
tragedy.

» Arguably reasonable isolated
behavior can have
pathologically bad system
behavior.
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Fare Information

In Dublin there are no multi modal cash fares and as such there are a number of
fare systems in operation. Theware anumber of prepaid tickets which can be used
onboth Dublin and Luas

Pathological
Timing Failures

» The most common failure conditions
are timeout related (in my experience

» Mismanaged and awkwardly
aligned fimeouts can cause
pathological and unstable situation:s.

Dublin Bus

Thi I  stage based system where you
y for the number of stages from your

Botrdingstop.

Leap Card

Cash Fares
Mount 1-

Street Dublin Bus
4 1663 . sA

Adamstown Harristown to Monkstown Averue

Parkto Dun Laoghaire
mins at pe




H# 4
Understand
Consensus

Paxos
- Lamport
hitp://142.0rg/IQE

Raft
— Ongaro & Ousterhout
hitp://142.org/IAE

\A
— Birman
hitp://142.org/HwWE



Microservices
NOJ-
Cloud

The democratization of useful
services has shifted the burden
of understanding distributed
systems from “distributed
systems engineers” to every
developer everywhere.

amazon
web services



Is It all worth Ite

» Modular development g
» Language domains

» Security domains
» Availability domains
» Resiliency domains




Many Distributed Situations Make Little Initial Sense



Patholog

» Pathology.
concerned:
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