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What maes building distriouted systems mteresting™

* Programming models
* Tramsparency

* Foult-tolerance

* Performonce

= Scalability

= Consistency

= Security
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Distributed Systems ore Everypwhers!

v We meed (wont?) to share physicol devices (2.5..

printers) and i iom (2., Files)
licotions are distributed im noture (2.3..
ATMW mochines, airline reservotions)

' Marmy large problems com be sohved by
dncﬂpsigimhhufmﬂa blems thaot
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Diztributed Applications
+ How do yeu actually pregram o distributed opplication?

a=E~a

- Use networking building bincks fo provide o basic send?

recreE abstrachon (FeSsage possing)
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Using Mezzoges: Send/Receive behovior
v When should zarnd retuen?
- Asynchroaous: retarn immediately
- Eynchromus: refurn after -
* Recever geis messape” 0-¢-- ark recetved)

* When messaor 's safele butfered m destnaman®
* Right owey- = messoae s nffered an source sode”

' Main question here:
- When can the sender be sore that receiver actually
received the messoge™
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Distributed Decision Making

MEJE distributed decision making desirable?

it Talerance! A group of mockmes can come fo
a decision even if ane or mere of them fail daring
the process
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zeneral's Porodou
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Distribirsed Transactions

Big Harn becmise

» Since we con't solve the Seneral’s Porodox, let's solve a

FEIﬂ'rndl:ral:ll-un distributed transaction: M machines
agres to do something, or mot do it, atomically

Hrh':.r:h:!.ﬁlirm"'ﬂa}iﬁd:ﬂu every daoy (every

» Two-FPhose Commmiit Profocol

- Phase 1 coordinotor sends out a t to commit
 prE0ch norTCoant resninds w'th ¥es o B
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Two-Phase Commit Details
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bz usgd to complete this process such that
mzckines either commit o T :nrrlnrt

- TimeauTs Cen be used to re cosrdingtor
doesa't Fear fram all parhc
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Two—Fhaze Commit Gotchas
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» Abtermatives such oz "Three Phose Commit™ don't have
‘thiz blocking problem

- H’ll::l'l:l'u:gplnsl'fm or more of the participonts is
gL |
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Two-Phase Commit Example

“Eagin trsmamction”

vfer funds ty me: .
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What crashes ot ES

- Wiakes up, does mothig: .lll!ﬁflnuuf -:t-urrmm-r-,-
npmgr'lss
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lopis utl:lg when A sends it Coomit-
commIr™
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Femote Procedure Call
* Rof MEETARFG = O GIT TO0 [0 el 1ol [rograrting

* Another option: Remote Procedure Call (RPC)
- Loods like @ ool precedures call oa client:
Silw . cmed{LO24] ;
- Transicted oetemathcally mto @ procedure call an remote
mackng (SErver

» Implementotion:
- Uses request/respoase messoge passing “mader the
Covers”
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