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1 Question 1

Question: Create at least one index on the dataset: Use the create index SQL statement for this.

Answer:

1 create unique index id_log

2 on bluelog(id);

3

4 create unique index id_scanner

5 on bluetoothlocations(scanner);

6

7 select

8 tablename, indexname, indexdef

9 from

10 pg_indexes

11 where

12 tablename IN ('bluelog', 'bluetoothlocations');
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2 Question 2

2.1 Data cleansing 1

Question: Remove all entries of Bluetooth devices that are seen only by one scanner because these are probably
non mobile Bluetooth device that are positioned close to one of the scanners.

Answer:

1 delete from bluelog b2 where b2.mac in (

2 select b.mac

3 from bluelog b

4 group by b.mac

5 having count(b.id) = 1

6 );

2.2 Data cleansing 2

Question: Remove all entries of Bluetooth devices that are seen over 1 hour because these devices are probably
not moving as well.

Answer:

1 delete from bluelog b2 where b2.mac in (

2 select b.mac

3 from bluelog b

4 where b.endtime - b.starttime > '01:00:00'
5 );
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3 Question 3

3.1 Top 10 routes

Question: Find the top 10 of routes that are taken most frequently. A route is a combination of two consecutive
points for the same Bluetooth device.

Answer:

1 select bl1."name" as route_start, bl2."name" as route_end, count((b.scanner, b2.scanner)) as freq

2 from bluelog b

3 join bluelog b2 on b."next" = b2.id

4 join bluetoothlocations bl1 on b.scanner = bl1.scanner

5 join bluetoothlocations bl2 on b2.scanner = bl2.scanner

6 where b.scanner <> b2.scanner

7 group by (bl1."name", bl2."name")

8 order by freq desc limit 10;

3.2 Rush hour

Question: Is it really true that people travel faster during rush hour?

Answer:

1 -- if a person travels more than 10 hours,

2 -- we assume he/she isn't commuting in Delft but rather to other cities.

3 create view out_of_delft as (

4 select b.*

5 from bluelog b join bluelog b2 on b."next" = b2.id

6 where b2.starttime - b.endtime > '10:00:00'
7 );

1 -- Rush hour

2 -- Excluding view out_of_delft

3 select avg(b2.starttime - b.endtime) as rush_hour_avg_time

4 from bluelog b join bluelog b2 on b."next" = b2.id

5 where b.scanner <> b2.scanner

6 and (

7 (date_part('hour', b.endtime) >= 7 and date_part('hour', b2.starttime) < 9)

8 or (date_part('hour', b.endtime) >= 17 and date_part('hour', b2.starttime) < 19)

9 )

10 and b.id not in (

11 select od.id

12 f rom out_of_delft od

13 );
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1 -- NON rush hour

2 -- Excluding view out_of_delft

3 select avg(b2.starttime - b.endtime) as non_rush_hour_avg_time

4 from bluelog b join bluelog b2 on b."next" = b2.id

5 where b.scanner <> b2.scanner

6 and not (

7 (date_part('hour', b.endtime) >= 7 and date_part('hour', b2.starttime) < 9)

8 or (date_part('hour', b.endtime) >= 17 and date_part('hour', b2.starttime) < 19)

9 )

10 and b.id not in (

11 select od.id

12 from out_of_delft od

13 );

Query result for rush hour

Query result for non-rush hour

3.3 Commuting time

Implement at least one other interesting SQL query on the dataset.

Question: How much time do Commuters spend on traveling to other cities? (assume commuters go out
in the morning from 7:00 - 12:00 and go home after 17:00).

Answer:

1 -- Only counting trips in view out_of_delft

2 select avg(b2.starttime - b.endtime) as avg_time

3 from bluelog b join bluelog b2 on b."next" = b2.id

4 where (

5 (date_part('hour', b.endtime) between 7 and 11) -- not after noon

6 and (date_part('hour', b2.starttime) between 17 and 23) -- not after midnight

7 )

8 and b.id in (

9 select od.id

10 from out_of_delft od

11 )

12 and b2.starttime - b.endtime < '23:59:59';
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4 Question 4

Question: Please create a PL/pgSQL function ’isphone’ that returns true if the device-type is a Phone and
false otherwise. So that you can use the isPhone function in your scrips.

Answer:

1 -- SQL version

2 create or replace function isPhone(devicetype text) returns bool as $$

3 select

4 case

5 when substring(devicetype::int::bit(12)>>8,8) = B'00010' then true

6 else false

7 end;

8 $$ language SQL;

9

10

11 -- plpgsql version (with DECLARE, BEGIN, and END)

12 create or replace function isPhone(devicetype text) returns bool as $$

13 declare

14 begin

15 return case

16 when substring(devicetype::int::bit(12)>>8,8) = B'00010' then true

17 else false

18 end;

19 exception

20 when invalid_text_representation then

21 return false;

22 end;

23 $$ language plpgsql;

24

25 -- select isPhone

26 select isPhone(b.devicetype)

27 from bluelog b
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5 Question 5

Question: Write a PL/pgSQL function activityDuration that calculates the duration of device activity in
minutes. The function should take the starttime and endtime as inputs and return the duration in minutes as
an integer.

Answer:

1 create or replace function activityDuration(starttime timestamp , endtime timestamp) returns

integer as $$↪→

2 declare

3 days integer;

4 hours integer;

5 minutes integer;

6 time_diff timestamp;

7 begin

8 time_diff := endtime - starttime;

9 days := date_part('day', time_diff);

10 hours := date_part('hour', time_diff);

11 minutes := date_part('minute', time_diff);

12 return days*3600 + hours*60 + minutes;

13 end;

14

15 -- example

16 select activityDuration('2012-10-06 12:11:57', '2012-10-07 15:24:03');
17 $$ language plpgsql;
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6 Question 6

Question: Write a PL/pgSQL function mostCommonDeviceType that identifies the most frequently occurring
device type in a given time frame. The function should accept two timestamps defining the start and end of
the period and return the most common devicetype within that period.

Answer:

1 create or replace function mostCommonDeviceType(_starttime timestamp , _endtime timestamp)

returns text as $$↪→

2 declare

3 begin

4 return b.devicetype

5 from bluelog b

6 where b.endtime > _starttime and b.starttime > _endtime

7 group by b.devicetype

8 order by count(b.devicetype) desc limit 1;

9 end;

10 $$ language plpgsql;

11

12 -- example

13 select mostCommonDeviceType('2012-10-06 12:13:57', '2012-10-06 12:14:03');
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7 Question 7

Question: Visualise the results.

Visualization: Top 10 most used routes in Delft
Since Google Fusion Tables and the Fusion Tables API have been discontinued, we decided to visualize the
answer of question 3 using QGIS.

1 select bl1.lat lat_start, bl1.lon lon_start, bl2.lat lat_end, bl1.lon lon_end, count((b.scanner,

b2.scanner)) as freq↪→

2 from bluelog b

3 join bluelog b2 on b."next" = b2.id

4 join bluetoothlocations bl1 on b.scanner = bl1.scanner

5 join bluetoothlocations bl2 on b2.scanner = bl2.scanner

6 where b.scanner <> b2.scanner

7 group by (bl1.lat, bl1.lon, bl2.lat, bl1.lon)

8 order by freq desc limit 10;

Importing PostgreSQL into QGIS
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