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Abstract

With the increase of parallel and distributed applications
which require many computational resources, the impor-
tance of Cloud Computing is rising, in which a user can
use only as many computational resources as needed when
needed in a pay-as-you-go system. Although Cloud Com-
puting services have been featured in many ways, they must
at least meet the following two common requirements; firstly
they must support flexible scale-up/scale-down in response
to dynamic load fluctuation; secondly they must schedule
shared computational resources between multiple users (ac-
cording to their policies). In this paper, I analyze two rep-
resentative Cloud Computing services, Amazon EC2 and
Google App Engine, focusing on how each service achieves
these two requirements. On the basis of these analyses I
propose a thread migration-based model as an intermediate
approach between Amazon EC2 and Google App Engine.
Moreover, as elemental techniques for achieving the thread
migration-based model efficiently, I survey techniques for

kernel thread migration and fast memory migration.
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Fig.1 An example of computational scale-up/scale-

down in Cloud Computing.
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Fig.2 Resource scheduling in a thread migration-based model.
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Fig.3 Memory allocation/deallocation based on Iso-address.
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var N « the total number of pages
var bitmap[0..N — 1] < {0, 0, ..., 0}
var pivot < 0

var bubble — 0

A background procedure :
while bubble < max(pivot, N — pivot) do
left «— max(0, pivot — bubble)
right «— min(N — 1, pivot 4+ bubble)
if bitmap[left] = 0 then
bitmap[left] — 1
queue the page left for transmission
endif
if bitmap[right] = 0 then
bitmap[right] «— 1
queue the page right for transmission
endif
bubble — bubble + 1
endwhile

When a page fault on a page p occurred :
if bitmap[p] = 0 then
bitmap([p] — 1
transmit the page p immediately
discard pending queue
prvot «— p
bubble — 1
endif

Fig.5 An algorithm which migrates pages from a source
node to a destination node, considering temporal access

locality.
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