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Hinweise

e Bitte tiberpriifen Sie die Vollstandigkeit des Priifungsbogens (9 nummerierte Seiten).

e Schreiben Sie Thren Namen und Thre Matrikelnummer auf jedes Blatt des Priifungsbogens und
geben Sie alle Blatter ab.

e Grundsitzlich sollten Sie alle Antworten auf den Priifungsbogen schreiben.

e Sollten Sie mehr Platz fiir eine Antwort bendtigen, bitte einen klaren Verweis neben die Frage
auf die Seitennummer des zusétzlichen Blattes setzen.

o Keinen Bleistift verwenden. Keinen roten Stift verwenden.

e Verwenden Sie die Notation und die Losungsansitze, die wahrend der Vorlesung besprochen
wurden.

e Aufgaben mit mehr als einer Losung werden nicht bewertet.
e Als Unterlage ist ein beliebig (auch beidseitig) beschriftetes A4-Blatt erlaubt.
e Zeit fiir die Priifung: 90 Minuten

Unterschrift

Korrekturabschnitt Bitte frei lassen

Aufgabe 1 2 3 4 5 6 7 8 Summe
Maximale 1 1 1 1 1 1 1 1 8
Punkte
Erreichte
Punkte




Exercise 1

1 Point

Is the following schedule conflict serializable? Draw a precedence graph to verify.

T1:

read(A)

read(B)
write(A)
COMMIT

T2:

write(A)

read(A)
COMMIT

T3:
read(B)
write(A)

read(B)
COMMIT
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Exercise 2 1 Point

Show the commit order (by inserting the commit commands into the schedule) for the
following schedule such that the schedule is recoverable.

T1: T2: T3: T4:
read(B)
write(A)
read(A)
read(A)
write(B)
write(A)
read(B)
read(A)




Exercise 3 1 Point

Consider the following intended schedule and a validation-based scheduler. Write if
transactions T1, T2, and T3 validate or not. If not, indicate which validation rule is
broken.

The start and the finish timestamp of the transactions can be assumed to be the point
in time when they do the first resp. last operation in the schedule below.

T1: T2: T3:
read(A,B)
validate
write(C)
read(B,C)
read(C)
validate
write(C)
validate

write(B)
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Exercise 4 1 Point

Is the following schedule valid under the timestamp-ordering protocol? If yes, show
the timestamps for the affected data items for each operation. If not, mark the first
problematic operation and explain the problem.

TS(T1)=1, TS(T2)=2, TS(T3)=3

T1: T2: T3:
read (A)
read (B)
write(B)
read (B)
read (A)
read (C)
write(C)
write(B)
write(A)
read(C)
read(B)
write(B)
write(C)




Exercise 5 1 Point

With the following starting values:
A=10, B=20, C=30, D=40, E=50, F=60

write the log file (physical logging) for the following schedule including the log records
generated during recovery.

T1: T2: T3:
start
read(A)
A:=A-5
write(A)
start
read(C)
read(B)
B:=B-5
write(B)
read (D)
C:=C+15
write(C)
COMMIT
---------- CHECKPOINT-------—-——-
start
read(E)
D:=D-10
write(D)
E:=E-15
write(E)
read(F)
COMMIT
F:=F-15
write(F)
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Exercise 6 1 Point

Consider the following log. What would happen during the recovery if the system crashes
at the end of the log?

<T2, start>

<T2, 01, operation-begin>

<T2, X, 200, 250>

<T2, 01, operation-end, (X, -50)>
<T1, start>

<T1, Y, 150, 100>

<T2, Z, 10, 150>

<T1, 02, operation-begin>

<T1, X, 250, 50>



Exercise 7 1 Point

Consider a multi-granularity locking protocol with lock modes S, X, IS, IX, SIX. The
following object hierarchy is given:

e root R with blocks A and B,
e block A contains records al and a2,
e block B contains records b1, b2, and b3.

Write the list of locks (objects being locked and lock type) required to execute the
following transactions. Start with the root.

T1: modify record a2
T2: read all records in block B

Can T1 and T2 be executed concurrently? Why?
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Exercise 8 1 Point

Answer the following questions (be concise).

e What is a lost update and how can it be prevented? (0.25 Punkt)
e What does Read Uncommitted stand for? (0.25 Punkt)

e How can deadlocks be prevented? Give an example technique and briefly describe
it. (0.5 Punkt)



