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Answer to (i): D. 
 
Answer to (ii): 

 
 

 



Design Theory 

 



 

 

 



 

 
 

 



Data Management 

 
 
Suppose the above relation is stored as the table “Country” in a SQL database.  The values are 
GDP amounts, corresponding to its row’s country name and its column’s year.  Write a query to 
unpivot GDP by year for each country.  Your query should result in the following relation, 
though the tuples may be returned in a different order: 
 

 
 
-- Table creation code for testing in SQLite: 
CREATE TABLE Country(Name string, "2015" int, "2016" int, "2017" int, "2018" int); 
INSERT INTO Country VALUES ("Angola", 100, 110, null, 115); 
INSERT INTO Country VALUES ("Luxembourg", 50, null, 55, 65); 
 
-- Solution: 
SELECT C.Name, 2015 AS Year, C."2015" AS GDP FROM Country C WHERE C."2015" IS NOT NULL 
UNION 
SELECT C.Name, 2016 AS Year, C."2016" AS GDP FROM Country C WHERE C."2016" IS NOT NULL 
UNION 
SELECT C.Name, 2017 AS Year, C."2017" AS GDP FROM Country C WHERE C."2017" IS NOT NULL 
UNION 
SELECT C.Name, 2018 AS Year, C."2018" AS GDP FROM Country C WHERE C."2018" IS NOT NULL; 
 
 

 



Physical Design 
 
17au final, 3c. For each of the physical plans below, estimate its cost. Assume the size of the 
main memory is M = 2000 pages and that all indexes are unclustered, and are stored in main 
memory (hence accessing them requires zero disk I/O's). 

 

 



 



 
 

 
 

 



Transactions 

 

 
Yes conflict serializable: a valid serialization order is 3, 2, 1. 
Yes, possible under Strict 2PL. 
No, no deadlock possible. 

 
No, not conflict serializable.  
No, not possible under Strict 2PL. 
Yes, deadlock is possible: T1 locks A, T2 locks B, T3 locks C 

 
No, not conflict serializable. 
No, not possible under Strict 2PL. 
No, no deadlock possible. 



 
Yes, conflict serializable: a valid serialization order is 1, 3, 2. 
No, not possible under Strict 2PL.  (All Strict 2PL schedules are conflict serializable, but some 
conflict serializable schedules are not Strict 2PL.)  Look at item B; transaction 2 wants to lock B 
but transaction 1 must hold its lock on B until it commits. 
No, no deadlock possible. 
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