
CHAP T E R
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Database-System Ar
hite
tures

Pra
ti
e Exer
ises

20.1 Is a multiuser system ne
essarily a parallel system? Why or why not?

20.2 Atomi
 instru
tions su
h as 
ompare-and-swap and test-and-set also exe
ute a

memory fen
e as part of the instru
tion on many ar
hite
tures. Explain what

is the motivation for exe
uting the memory fen
e, from the viewpoint of data

in shared memory that is prote
ted by a mutex implemented by the atomi


instru
tion. Also explain what a pro
ess should do before releasing a mutex.

20.3 Instead of storing shared stru
tures in shared memory, an alternative ar
hi-

te
ture would be to store them in the lo
al memory of a spe
ial pro
ess and

a

ess the shared data by interpro
ess 
ommuni
ation with the pro
ess. What

would be the drawba
k of su
h an ar
hite
ture?

20.4 Explain the distin
tion between a lat
h and a lo
k as used for transa
tional


on
urren
y 
ontrol.

20.5 Suppose a transa
tion is written in C with embedded SQL, and about 80 per-


ent of the time is spent in the SQL 
ode, with the remaining 20 per
ent spent

in C 
ode. How mu
h speedup 
an one hope to attain if parallelism is used

only for the SQL 
ode? Explain.

20.6 Consider a pair of pro
esses in a shared memory system su
h that pro
ess

A updates a data stru
ture, and then sets a �ag to indi
ate that the update is


ompleted. Pro
ess B monitors the �ag, and starts pro
essing the data stru
-

ture only after it �nds the �ag is set.

Explain the problems that 
ould arise in a memory ar
hite
ture where

writes may be reordered, and explain how the sfen
e and lfen
e instru
tions


an be used to ensure the problem does not o

ur.

20.7 In a shared-memory ar
hite
ture, why might the time to a

ess a memory lo-


ation vary depending on the memory lo
ation being a

essed?
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20.8 Most operating systems for parallel ma
hines (i) allo
ate memory in a lo
al

memory area when a pro
ess requests memory, and (ii) avoid moving a pro-


ess from one 
ore to another. Why are these optimizations important with a

NUMA ar
hite
ture?

20.9 Some database operations su
h as joins 
an see a signi�
ant di�eren
e in

speed when data (e.g., one of the relations involved in a join) �ts in mem-

ory as 
ompared to the situation where the data do not �t in memory. Show

how this fa
t 
an explain the phenomenon of superlinear speedup, where an

appli
ation sees a speedup greater than the amount of resour
es allo
ated to

it.

20.10 What is the key distin
tion between homogeneous and federated distributed

database systems?

20.11 Why might a 
lient 
hoose to subs
ribe only to the basi
 infrastru
ture-as-a-

servi
e model rather than to the servi
es o�ered by other 
loud servi
e mod-

els?

20.12 Why do 
loud-
omputing servi
es support traditional database systems best by

using a virtual ma
hine, instead of running dire
tly on the servi
e provider's

a
tual ma
hine, assuming that data is on external storage?
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