
Comprehedva Exam: Software System (60 points) Autumn 1990 

1. (12 points mtal ) Popown' 

(a) (4 points) 
The shortest time to completion &st sct#duling algorithm yields the minimum aver- 
age response time f a  a set of jobs in r unipmxsw sy-. Why is it not used in 
all computer system ? 

(b) (4 poinu) 
Access lists and capabilities are two mechanisms for promtion. Explain k f l y  how 
e a c h o f t h e s e m e c ~ ~  

3. (12 points ootd) m Sysrrms 



4. (6 ~oints)  Consider the following schedule of operations, where Rlock is read lock and 
Wlock is write lock. 

T 1 T2 T3 
Rlock X 
read X 

Rlock X 
read X 

Wlock Y 
read Y 
write Y 
Unlock X 
Unlock Y 

Rlock Y 
read Y 
Ylock Z 
read Z 
write 2 
Unlock X 
Unlock Y 
Unlock Z 

Rlock Z 
read Z 
Unlock Z 

Rlock Y 
read Y 
Unlock Y 

Ylock X 
read X 
write X 
Unlock X 

(a) (4 points) Is this a serislizable schedule? Give an e q u i v h t  serid schedule or 
show why there is not one. 

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

5. (5 points) Consider a distributed database with N nodes. Each node has the power to 
grant a lock on any item. If a node wishes to read an item, then it must obtain locks 
from R nodes, if it wishes to write an item, then it must obtain W locks. Note that 
R + W > 1V ensures serializability. For the following cases, give conditions involving 
R, W, and N so as to minimize network traffic: 




