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Comprehensive Exam: Software Systems (60 points) Autumn 1990
1. (12 points total ) Potpourri

(a) (4 points)

The shortest tme 10 completion first scheduling algorithm yields the minimum aver-

age response tme for a set of jobs in & uniprocessor system. Why is it not used in
all computer systems ?

(b) (4 points)

Access lists and capabilities are two mechanisms for protection. Explain briefly how
each of these mechanisms works.

(a) (4 points) Give two examples where the existence of the TLB requires operating
syscmcodewhichwwldbewmmemmxhiMwi:hmam.
(b) (4 points)

Whninhebewﬁtofinclndingmadd:wspaceidenﬁﬁet(uweuaavhmd
'addms)fauchmyinmc'n.B?

Sdmmnﬁim(famphmevmdomhaveanfaembit It is possible
however, to simula® uef_aencebitnsing;oﬁwmmdthevalidbit. Describe how
this can be done.

3. (12 points total ) File Systems

(a) (6 points)

Twoﬁlesysmmsmdendcalexceptindwwaymnhcyanmdiskblocksm
files. Sysmlumaﬁnbdlistfablockanocaﬁon- Ablockisanocatedﬁmd\e
head of the list. Whenitisreleased.itisaddedtomeendofmeﬁst. System 2 uses
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4. (6 points) Consider the following schedule of operations, where Rlock is read lock and
Wlock is write lock.

T1 T2 T3
Rlock X
read X
Rlock X
read X
Rlock Z
read Z
Unlock 2
Wlock Y
read Y
write Y
Unlock X
Unlock Y
Rlock Y
read Y
q Unlock Y
Co) Rlock Y ' <:]
o read Y
Wlock Z
read Z
vrite 2
Unlock X
Unlock Y
Unlock Z
Wlock X
read X
vrite X
Unlock X

(a) (4 points) Is this a serializable schedule? Give an equivalent serial schedule or
show why there is not one.

(b) (2 points) Indicate whether each of the transactions T1, T2, and T3 use two-phase
locking (2PL).

from R nodes, if it wishes to write an item, then it must obtain W locks. Note that
R+ W > N ensures serializability. For the following cases, give conditions involving O
R, W, and N so as to minimize network traffic:

. grant a lock on any item. If a node wishes to read an item, then it must obtain locks
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