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Exercise 1. Operating Systems

a) Indicate shortly why we need operating systems — and what distinguishes them from oth-
er large software systems

b) Discuss shortly different types of operating systems typically in use — and what distin-
guishes them from each other

c) Indicate shortly typical models for process states in operating systems — and what the dif-
ference is between process switches and mode switches

d) Discuss shortly different ways of organizing operating systems — and advantages and dis-
advantages with microkernel based operating systems

Exercise 2: Process Synchronization

a) Indicate shortly what mutual exclusion is — and why operating systems have to offer
mechanisms for it

b) Discuss shortly the difference between active and passive waiting in operating systems —
and when we have to or may use each of the two variants

c) Discuss shortly the differences between deadlock prevention, deadlock avoidance and
deadlock detection — and advantages and disadvantages with each of the three ways of
handling deadlocks

d) Describe quite concisely how a bounded buffer may be implemented with monitors

Exercise 3: Memory Management

a) Indicate shortly what virtual memory is — and why operating systems have to offer mech-
anisms for it

b) Discuss shortly how buddy systems work — and in which ways they may be considered to
combine dynamic partitioning and fixed partitioning in operating systems

c) Discuss shortly why page replacement algorithms play such an important role in operat-
ing systems — and indicate shortly some good page replacement algorithms in existing
operating systems

d) Describe quite concisely how the U-Clock / Clock page replacement algorithm works



Exercise 4: Process Scheduling

a)

b)

d)

Indicate shortly some different goals for process scheduling — and why real time systems
go for other goals than non-real time systems

Discuss shortly some extra challenges that multiprocessor architectures and multicore ar-
chitectures respectively represent in operating systems — and indicate shortly some rele-
vant ways to solve these extra challenges

Discuss shortly what priority inversion means — and when and why this typically is used

Describe quite concisely how the highest response ratio next algorithm works

Exercise 5: I/0O Management

a)

b)

d)

Indicate shortly some different ways to serve parallel disk requests — and some selected
result parameters influenced by this

Discuss shortly the differences between using contiguous file allocation, chained file al-
location and indexed file allocation — and advantages and disadvantages with each of the
three different ways to handle disk allocation

Discuss shortly the differences between explicit I/O stemming from program code in user
processes and implicit 1/0 stemming from system needs related to virtual memory — and
indicate shortly why the least recently used policy is more relevant with explicit 1/0 than
with implicit I/0

Describe quite concisely how the frequency based replacement policy works related to
1/0 caching
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