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The following are the shortest distances in miles
between some Midwestern cities.
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Relational Database Representation

Edge
Cityl City2 Miles
Chicago Des_Moines 600
Chicago Kansas_City 800
Chicago Minneapolis 370
Des_Moines  Chicago 600
Des_Moines  Kansas_City 180
Des_Moines = Omaha 400
Kansas_City  Chicago 800
Kansas_City  Des_Moines 180
Kansas_City Lincoln 150
Lincoln Kansas_City 150
Lincoln Omaha 60
Minneapolis  Chicago 370
Minneapolis Omaha 650
Omaha Des_Moines 400
Omaha Minneapolis 650
Omaha Lincoln 60




Relational Database Representation

Edge
Cityl City2 Miles
Chicago Des_Moines 600
Chicago Kansas_City 800
Chicago Minneapolis 370
Des_Moines  Chicago 600
Des_Moines  Kansas_City 180
Des_Moines = Omaha 400
Kansas_City  Chicago 800
Kansas_City  Des_Moines 180
Kansas_City Lincoln 150
Lincoln Kansas_City 150
Lincoln Omaha 60
Minneapolis  Chicago 370
Minneapolis Omaha 650
Omaha Des_Moines 400
Omaha Minneapolis 650
Omaha Lincoln 60

Problem:

We do not always take the shortest
path. There can be detours.
Therefore, we need to represent
that the value is the shortest
distance but greater distances may
be possible.
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Kansas_City Lincoln 150
Lincoln Kansas_City 150
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Constraint Database Representation

Travel

Cityl Miles1  City2 Miles?2

Chicago dq Des_Moines do do — dy > 600
Chicago dq Kansas_City d2 da — di > 800
Chicago dy Minneapolis do do — dy > 370
Des_Moines dq Chicago do do — di; > 600
Des_Moines dq Kansas_City do do — dy > 180
Des_Moines dq Omaha do do — di > 400
Kansas_City dy Chicago do do — d1 > 800
Kansas_City dq Des_Moines do do — dy > 180
Kansas_City dy Lincoln do do — d; > 150
Lincoln dy Kansas_City d2 do — dy > 150
Lincoln dq Omaha do do — di > 60
Minneapolis dy Chicago do do — dq > 370
Minneapolis dq Omaha do do — di > 650
Omaha dq Des_Moines do do — di > 400
Omaha d1 Minneapolis do do — di > 650
Omaha dq Lincoln do do — di > 60

If we start in City1 with odometer d1, then we can arrive at City2 with odometer d2.




MLPQ Representation with city names encoded by id numbers

File Edit WYiew ‘Window Help
sat| Dog|dp| N|u|—|c| m|@| m|m| B|x || |||
0] @] 5 [4o] FIM| AL | <[ o] 01] ol 4] e 4] 4a] %] 2]

m M=
tiavel (16 rows] | [ M=] E3
travel
cityl dl city2 d2 CONSTRAI »
1 dl 2 dz2 dl-d2<=-
1 dl 3 d2 dl-d2<=-
1 dl S dz2 dl-dZ2<=-
2 dl 1 d2 dl-d2<=-
2 dl 3 dz2 Ehl=rlhea—
2 dl ) d2 dl-d2<=-
= dl 1 dz2 dl-dZ2<=-
&) dil 2 d2 dl-d2<=-
2 dl 4 dz2 A =
4 dl 3 d2 dl-d2<=-——
4 dl [ d2 dl-dZ2<=-
5 dl 1 dz2 dl-d2<=-
& dl & d2 dl-d2<=-,
4| | b |
Exit Export




The id encoding may be recorded in a separate relation.

MLPQ/PReSTO - University of Nebraska-Lincoln - edge

File Edit Wiew ‘Window Help
sa| Dl N|U|—|c| o|o| m|m| B|x || |||
D |6 vel] 2 |to| ST|M| A]r | || «fi]ri] Ac|Pe|da] |4 [us|¥e| 2]

edge o=
[CECIETO I CN Property =] E3

. l::lt_',' [B rows]

city

id name CONSTRAINTS =

1 "Chicago”™

2 "Des Moines"
3 "Kansas City"
4 "Lincoln™

o "Minneapoliz™
6 "Cmaha™

Exit Export




Find the length of the shortest paths from
Lincoln = 4 using the Travel Relation.

MLPQ/PReSTO - University of Nebraska-Lincoln - edge

File Edit W“iew ‘Window Help
sat Dluglﬁq:ml I'I|IJ|—|C '?_'II{:_} ﬂa:-clﬂml BlKlSl |I:l|[f|
D || @ |vel| 2 |+o| SZ|M| A » | «|w]«]| || Be|Pe| €| M| 4|4 Me] fﬁ'”

edge oIl
h travel (16 raws) [N Property M=] E3

.pnssible (10 rows)

possible

city miles CONSTRAINTS -]
4 0

= miles -miles<=-150,

6 miles -miles<=-60,

1 miles -miles<=-950,

2z miles —miles<——330,

4 miles -miles<=-300,

2 miles -miles<=-460,

5 miles -miles<=-710,

a1 miles —-miles<——120,

1 miles -mile=s<=-930,

ki L|_I

Exit Export




Find the length of the shortest paths from

Lincoln = 4 using the Travel Relation.
(1% step: calculate all possible distances)

MLPQ/PReSTO - University of Nebraska-Lincoln - edge
File Edit Yiew ‘Window Help

sat| DoglApe| N|U|=]|c| o|e| m|m| B|x|s]| |||
0| @ |vet| 2|+e| || A » |« «] ] 0] Ae|Pe| ]|« |Ha]¥s

travel (16 rows)

‘ RECURSIVE View | possible(city,miles)

~ AS (basic rule) . :
SELECT | dity, miles ::[ IS F)IOS_SI2|9 t(;) tr.elxvel to
FROM travel INCoIN = N miles.

WHERE dty = 4, miles =0

-800 -600

—UNION (recursive rule)

If it is possible to travel
to city1 in d1 miles and
travel(city1,d1,city2,d2)

holds, then it is possible
to travel to city2 in d2

I<<| < |0 > |>>|| Add | Save | Del | miles.
0K I Cancel | Save | Load | Clear

SELECT s.cty2, s.d2

FROM possible AS p, travel AS s
WHERE p.city = s.city1, p.miles = s.d1




Find the length of the shortest paths from
Lincoln = 4 using the Travel Relation.
(2" step: find minimum distance out of all possible distances for each city)

MLPQ/PReSTO - University of Nebraska-Lincoln - edge

File Edit Yiew ‘Window Help
sat| DoglApe| N|U|—]|c| o|e| t|m| B|x|s]| |||

D || W oel| || 5T|M| A > | «|n]a]ia]ri] Ae|Pe] da| ] 4] Ha| M|
edge

travel [16 rows)
.pussible (10 rows)

SQL AGGREGATION X |

VIEW NAME |Distancelcity,miles]
SELECT city, Min[miles)

FROM possible
WHERE ;I

4 Na

GROUPBY |city
HAVING

oK Cancel | Save | Load I Clear |




Find (using MLPQ) the length of the shortest paths from
Lincoln = 4 using the Travel Relation.

MLPQ/PReSTO - University of Nebraska-Lincoln - edge

File Edit View ‘Window Help
sat| Dog|Apx| DU |—]¢c
D || > |oet| [+ =

e[ | B [% |5 | N[O |

AR LRI A LS N LARS LR LA 4

edge =10] x|
travel [16 rows) [N Property
.n:it_l,l (B rows)
possible [10 rows] Distance
.Distance (B rows)
city miles CONSTRAINTS =
1 830
2 330
3 150
4 0
o 710
6 60

Exit Export
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