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Tightly-coupled vs Loosely—coupled

Tightly coupled {: e. %
& Shared memory

— Each proc
~(Easier for the s

—

able oEoLk on i :ts own

— Hardware has to worry abz(ut cache caherency,
memory contention

P

Loogg@:gpupled{l e. Multlcomputer Neiwork)
~ Message passing

— Easier for the hardware
— Programmer’s job is tougher
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Note: A well-meaning student told me

to get rid of this slide. cm* is old.
People will think you are an old man,
and not take you seriously.
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Cosmic Cube

(Example: k = 4)




One Supercomputer

VS.
“The Multi”

(...Except Even Supercomputers have
adopted the multi approach)

1*2"  2k*nk 2" * 1

Why do we care?
-- Economic Answer

-- Strategic Answer
-- Scientific Answer

Scalability



* Spe

Amdahl’s -Law

ed-up as a function of

the parallelizability () of the application

Speedup

Speedup vs. Parallelizability fora glven number of processors (p)

25

20

15

10 1

0 +——t————t—— i+

N NS AP D » O H L P A PP &) A

0.@0-95 Q-Q‘JrQQ‘foQPf’Qeﬁogﬁg’mb‘.\Qgﬁt’qé’
Paralislizability (slpha)

* Speed-up of an application
as we add more and more processors (p)

Speedup

Speedup vs. Number of Processors (p) for a given alpha
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