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Administrivia
* Project 3 duetomorrow

* Commentary for project 2 due next Wed.
— submit as project 12

 Project 4 posted by Thursday
— distributed computing with RMI

* Read Ch. 15, pages 973-979, in Eckel

— Readings web page also has additional distributed
computing reading

Talk about exam Thursday
Back to project 2 discussion
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Is distributing computing
different?

¢ What kinds of distributed computing
environmentsexist?

* Waysin which distributed computing is
different
— Addressing objects
— Latency
— Partial failure
— Concurrency
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Distributed computing
environments

« Usudly refersto multiple CPU’s

* |nterprocessor communication viashared
address space or message passing?

« Onsamechip, in sameroom, or acrossthe
Internet?

— latency, failure modes
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Existing environments

¢ Seti @ Home, Entropia
» Server for search engine

« My laptop, PDA, cell phone, MP3 player,
digital camerg, ...
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Types of failure

* Machinedeeps

— wakes up, recovers state
* Machinecrashor failure

— machine may reboot and rgjoin
* Network partition

— network may heal

CCMSC 433, Spring 2002- Alan Sussman 6




Uniform view of sttt
objects

. N ropriatefor
« Some objects are remote, some are local ot_app oprigtetol
— Doesn'’t really matter to user of object —Wwide area networkg
— Objects might transparently migrate — consumer el'eCtron'CS'
» Design doesn’'t have to take object distribution N portabl_e devices
into account » Appropriate for somelocal areanetworks
« Failure and performance issues don’t belong in the — but robust distributed applications plan for
design failure
« Theinterface doesn't change if an object is remote —evenif dl objectslocal

— means in interfaces, not just implementation
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Partial failure
Memory access :
» Computersfail
« Canwe makethefact that an object is * OSsaah
remotetransparent? * Networksfail
« Perhapsfor objects » PDA’sget turned off or taken out of the
— What aboutint's ? room .
— What about char *'s? . ﬁftg\nN n%/ wafrtr\xl ng, and eacr;m i
« If you can't directly accessfieldsand create haraware/sortware component canral
pointerstothem mdepenoI de:tly of al others e
- — and no other component may etot
— then it’ s not transparent exactly what happened

Queue example Queue example

« Want to add x to remote queue g while (true) {
— g.enqueue(x) try {
« Operation could fail q.enqueue(x);
« Want to reliably enqueue x ?reak,
catch (RemoteExceptione) {}
}
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Partial failure

¢ Object wasenqueued, but failure occurred
during return message
¢ Could enqueue x multiple times
» Solution?
— Need arequest tag so that duplicate enqueue
requests can be detected
* Real question hereis how much doesit cost

to maketheremote call ook the sameasa
local cdl
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Concurrency

« Digtributed computations mandate
concurrency
— objects at different locations can’t be stopped
from executing concurrently
— even less control than with multi-threading

« no single point of control (hardware, OS, thread
scheduler, etc.)
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