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Da[abaZeZ 
CS3100 FaSS 2019 

Re]Pe^

PYe]PV\ZS`
Graph Search.

TOPZ Sec[\Ye
Connections between SQL and Prolog

ReSa[PVUaS Da[abaZeZ
A database is a store of facts.
A relation database is organized on the principles of relational model

Consists of one or more tables with rows and named columns
A table schema captures

the column names
types over values
any constraints on values in each column
relationship between between columns across diɈerent tables

Structured Query Language (SQL)
A standard language used to read and write to relational databases.

IMDB da[abaZe
For this section, we will focus on a small slice of the IMDB database.
The database contains information about the movies directed by a few directors.
The database iPdb_VPaOO.db  can be explored using VTOiWe  in terminal.

IMDB [abSeZ



29/10/2019 Oec27

127.0.0.1:8888/QRWebRRNV/Oec27/Oec27.LS\Qb 2/13

CREATE TABLE WPeRSOe ( 
 SeUVRQ_id YaUchaU SUiPaU\ Ne\,  
 QaPe YaUchaU,  
 bRUQ iQWegeU); 

CREATE TABLE WTiWOeV ( 
 WiWOe_id YaUchaU SUiPaU\ Ne\,  
 WiWOe YaUchaU,  
 SUePieUed iQWegeU,  
 UXQWiPe_PiQXWeV iQWegeU,  
 geQUeV YaUchaU); 

);

IMDB [abSeZ
CREATE TABLE WDiUecWedB\ ( 
 WiWOe_id YaUchaU,  
 SeUVRQ_id YaUchaU,  
 SUiPaU\ Ne\ (WiWOe_id, SeUVRQ_id)); 

CREATE TABLE WRaWiQgV ( 
 WiWOe_id VARCHAR PRIMARY KEY, 
 UaWiQg INTEGER, 
 YRWeV INTEGER 

);

ReWYeZeU[PUg YeSa[PVUaS [abSeZ PU PYVSVg
+--------------------------+ 
_     SQL      _   PURORg  _ 
+--------------------------+ 
_ WabOeV       _ SUedicaWe _ 
_ URZV         _ facW      _ 
_ cROXPQ QaPeV _ -         _ 
_ VchePa       _ -         _ 
+--------------------------+

[PeVWSe [abSe PU PYVSVg
/* WPeRSOe(SeUVRQ_id, QaPe, bRUQ). */ 
WPeRSOe(QP0634240,"ChUiVWRSheU NROaQ",1970). 
WPeRSOe(QP0000217,"MaUWiQ ScRUVeVe",1942). 
WPeRSOe(QP0000233,"QXeQWiQ TaUaQWiQR",1963). 
WPeRSOe(QP0000229,"SWeYeQ SSieObeUg",1946).

Let's load all the data into Prolog from the file iPdb_VPaOO.SO .
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IQ¦[1]:

SeSec[ YV^Z PU SQL
Get me all the rows from the WPeRSOe  table.

VTOiWe> VelecW * fUom WPeRSOe; 
QP0634240_ChUiVWRSheU NROaQ_1970 
QP0000217_MaUWiQ ScRUVeVe_1942 
QP0000233_QXeQWiQ TaUaQWiQR_1963 
QP0000229_SWeYeQ SSieObeUg_1946

SeSec[ YV^Z PU PYVSVg
In prolog, the query is represented by the same predicate that defines the table.

IQ¦[2]:

SeSec[ ^P[O ÄS[eY
Get me all the information about ChUiVWRSheU NROaQ  from tPeople table.

VTOiWe> VelecW * fUom WPeRSOe ZheUe QaPe="ChUiVWRSheU NROaQ"; 
QP0634240_ChUiVWRSheU NROaQ_1970

IQ¦[3]:

SeSec[ ^P[O ÄS[eY
VTOiWe> VelecW * fUom WPeRSOe ZheUe bRUQ > 1960; 
QP0634240_ChUiVWRSheU NROaQ_1970 
QP0000233_QXeQWiQ TaUaQWiQR_1963

WUXe.

PeUVRQId = QP0634240, BRUQ = 1970, NaPe = ChUiVWRSheU NROaQ ; 
PeUVRQId = QP0000217, BRUQ = 1942, NaPe = MaUWiQ ScRUVeVe ; 
PeUVRQId = QP0000233, BRUQ = 1963, NaPe = QXeQWiQ TaUaQWiQR ; 
PeUVRQId = QP0000229, BRUQ = 1946, NaPe = SWeYeQ SSieObeUg .

PeUVRQId = QP0634240, BRUQ = 1970, NaPe = ChUiVWRSheU NROaQ .

?- [iPdb_VPaOO].

?- WPeRSOe(PeUVRQId,NaPe,BRUQ).

?- WPeRSOe(PeUVRQId,NaPe,BRUQ), NaPe="ChUiVWRSheU NROaQ".
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IQ¦[4]:

PYVQec[PVU
Projection is act of choosing a subset of columns from the table.

VTOiWe> VelecW NaPe,BRUQ fUom WPeRSOe ZheUe bRUQ > 1960; 
ChUiVWRSheU NROaQ_1970 
QXeQWiQ TaUaQWiQR_1963

IQ¦[5]:

DPYec[edB`
WDiUecWB\  table contains movies associates a director with the movie that they directed.

VTOiWe> VelecW * fUom WDiUecWedB\ limiW 5; 
WW0053416_QP0000217 
WW0054670_QP0000229 
WW0054857_QP0000229 
WW0057680_QP0000217 
WW0058242_QP0000217

IQ¦[6]:

How do we get this information in human readable form?

JVPUZ
We do this through joins. Let's begin with a quick primer on joins.

Given

PeUVRQId = QP0634240, BRUQ = 1970, NaPe = ChUiVWRSheU NROaQ ; 
PeUVRQId = QP0000233, BRUQ = 1963, NaPe = QXeQWiQ TaUaQWiQR .

BRUQ = 1970, NaPe = ChUiVWRSheU NROaQ ; 
BRUQ = 1963, NaPe = QXeQWiQ TaUaQWiQR .

PeUVRQId = QP0000217, TiWOeId = WW0053416 ; 
PeUVRQId = QP0000229, TiWOeId = WW0054670 ; 
PeUVRQId = QP0000229, TiWOeId = WW0054857 ; 
PeUVRQId = QP0000217, TiWOeId = WW0057680 ; 
PeUVRQId = QP0000217, TiWOeId = WW0058242 .

?- WPeRSOe(PeUVRQId,NaPe,BRUQ), BRUQ > 1960.

?- WPeRSOe(_,NaPe,BRUQ), BRUQ > 1960.

?- WDiUecWedB\(TiWOeId,PeUVRQId) ^5`.
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A = ^1,2,3,4,5` 
B = ^3,4,5,6,7`

An PUUeY QVPU is said to be  = ^3,4,5` .
A Sef[ V\[eY QVPU is said to be  = ^1,2,3,4,5` .
A YPgO[ V\[eY QVPU is said to be  = ^3,4,5,6,7` .
A f\SS V\[eY QVPU is said to be  = ^1,2,3,3,4,5,6,7` .

The outer joins seems to serve no purpose as the term  is included in the other terms.

This get more interesting with additional columns.

JVPUZ
Similar to previous example, consider

PeUVRQV = ^(1,"SSieObeUg"),(2,"NROaQ")` 
DiUecWed = ^(2,"The DaUN KQighW"), (3,"Ta[i DUiYeU")`

An X join of Persons and Directed on the SeUVRQ_id  field, selecting name and movie returns,

X = Inner, ^("NROaQ","The DaUN KQighW)`
X = Left outer, ^("SSieObeUg",QXOO),("NROaQ","The DaUN KQighW)`
X = Right outer, ^("NROaQ","The DaUN KQighW),(QXOO,"Ta[i DUiYeU"`
X = Full outer, ^("SSieOdbeUg",QXOO),("NROaQ","The DaUN KQighW),(QXOO,"Ta[i DUiYeU"`

In this lecture, we will only focus on inner joins.

JVPUZ
In order to illustrate other kinds joins in Prolog, let's consider this simple database from the earlier example.

IQ¦[7]:

IUUeY JVPU
IQ¦[8]:

Added 4 cOaXVeV(V).

Added 1 cOaXVeV(V).

VPeUVRQ(1,"SSieObeUg").
VPeUVRQ(2,"NROaQ").
VDiUecWed(2,"The DaUN KQighW").
VDiUecWed(3,"Ta[i DUiYeU").

iQQeUJRiQ(TiWOe,DiUecWRU) :- VPeUVRQ(PeUVRQId,DiUecWRU), VDiUecWed(PeUVRQId,TiWOe).
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IQ¦[9]:

Lef[ V\[eY JVPU
IQ¦[10]:

IQ¦[11]:

RPgO[ V\[eY QVPU
IQ¦[12]:

IQ¦[13]:

E_eYcPZe
Encode full outer join in Prolog and run it on this example.

JVPUZ
Select the movie title and the corresponding ratings.

DiUecWRU = NROaQ, TiWOe = The DaUN KQighW .

Added 2 cOaXVeV(V).

DiUecWRU = NROaQ, TiWOe = The DaUN KQighW ; 
DiUecWRU = SSieObeUg, TiWOe = QXOO .

Added 2 cOaXVeV(V).

DiUecWRU = NROaQ, TiWOe = The DaUN KQighW ; 
DiUecWRU = QXOO, TiWOe = Ta[i DUiYeU .

?- iQQeUJRiQ(TiWOe,DiUecWRU).

OefWOXWeUJRiQ(TiWOe,DiUecWRU) :- iQQeUJRiQ(TiWOe,DiUecWRU).
OefWOXWeUJRiQ(QXOO,DiUecWRU) :- VPeUVRQ(PeUVRQId,DiUecWRU), QRW(VDiUecWed(PeUVRQId,T

?- OefWOXWeUJRiQ(TiWOe,DiUecWRU).

UighWOXWeUJRiQ(TiWOe,DiUecWRU) :- iQQeUJRiQ(TiWOe,DiUecWRU).
UighWOXWeUJRiQ(TiWOe,QXOO) :- VDiUecWed(PeUVRQId,TiWOe), QRW(VPeUVRQ(PeUVRQId,DiUecW

?- UighWOXWeUJRiQ(TiWOe,DiUecWRU).
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VTOiWe> VelecW WTiWOeV.WiWOe, UaWiQg fUom WRaWiQgV  
          iQQeU join WTiWOeV on WTiWOeV.WiWOe_id = WRaWiQgV.WiWOe_id limiW 

10; 
FiUeOighW_5.6 
WhR'V ThaW KQRcNiQg aW M\ DRRU_6.7
SWUeeW SceQeV_6.4
BR[caU BeUWha_6
MeaQ SWUeeWV_7.3
AOice DReVQ'W LiYe HeUe AQ\PRUe_7.3 
The SXgaUOaQd E[SUeVV_6.8 
JaZV_8 
Ta[i DUiYeU_8.3 
CORVe EQcRXQWeUV Rf Whe ThiUd KiQd_7.6

JVPUZ
Select the movie title and the corresponding ratings.

IQ¦[14]:

IQ¦[15]:

JVPUZ
What is the rating for the movie "Jaws"?

VTOiWe> VelecW UaWiQg fUom WRaWiQgV iQQeU join WTiWOeV on WTiWOeV.WiWOe_id 
= WRaWiQgV.WiWOe_id ZheUe WTiWOeV.WiWOe = "JaZV";
8

IQ¦[16]:

Added 1 cOaXVeV(V).

RaWiQg = 5.6, TiWOe = FiUeOighW ; 
RaWiQg = 6.7, TiWOe = WhR'V ThaW KQRcNiQg aW M\ DRRU ; 
RaWiQg = 6.4, TiWOe = SWUeeW SceQeV ; 
RaWiQg = 6, TiWOe = BR[caU BeUWha ; 
RaWiQg = 7.3, TiWOe = MeaQ SWUeeWV ; 
RaWiQg = 7.3, TiWOe = AOice DReVQ'W LiYe HeUe AQ\PRUe ; 
RaWiQg = 6.8, TiWOe = The SXgaUOaQd E[SUeVV ; 
RaWiQg = 8, TiWOe = JaZV ; 
RaWiQg = 8.3, TiWOe = Ta[i DUiYeU ; 
RaWiQg = 7.6, TiWOe = CORVe EQcRXQWeUV Rf Whe ThiUd KiQd .

RaWiQg = 8 .

UaWiQgV(TiWOe,RaWiQg) :- WTiWOeV(TiWOeId,TiWOe,_,_,_), WRaWiQgV(TiWOeId,RaWiQg,_).

?- UaWiQgV(TiWOe,RaWiQg).

?- UaWiQgV("JaZV",RaWiQg).
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JVPU VU 3 [abSeZ
Get all the movies directed by Nolan.

VTOiWe> VelecW WTiWOeV.WiWOe, WPeRSOe.QaPe fUom  
          WTiWOeV iQQeU join WDiUecWedB\ on WTiWOeV.WiWOe_id = WDiUecWedB\

.WiWOe_id  
          iQQeU join WPeRSOe on WPeRSOe.SeUVRQ_id = WDiUecWedB\.SeUVRQ_id  
          ZheUe WPeRSOe.QaPe = "ChUiVWRSheU NROaQ"; 

FROORZiQg_ChUiVWRSheU NROaQ 
MePeQWR_ChUiVWRSheU NROaQ 
IQVRPQia_ChUiVWRSheU NROaQ 
BaWPaQ BegiQV_ChUiVWRSheU NROaQ 
The DaUN KQighW_ChUiVWRSheU NROaQ 
The PUeVWige_ChUiVWRSheU NROaQ 
IQWeUVWeOOaU_ChUiVWRSheU NROaQ 
The DaUN KQighW RiVeV_ChUiVWRSheU NROaQ 
IQceSWiRQ_ChUiVWRSheU NROaQ 
DXQNiUN_ChUiVWRSheU NROaQ 
TeQeW_ChUiVWRSheU NROaQ

JVPU VU 3-[abSeZ
IQ¦[17]:

IQ¦[18]:

CV\U[
How many movies has Nolan directed?

Use the cRXQW  function.

VTOiWe> VelecW coXnW(*) fUom WTiWOeV iQQeU join WDiUecWedB\ on WTiWOeV.WiWO

Added 1 cOaXVeV(V).

TiWOe = FROORZiQg ; 
TiWOe = MePeQWR ; 
TiWOe = IQVRPQia ; 
TiWOe = BaWPaQ BegiQV ; 
TiWOe = The DaUN KQighW ; 
TiWOe = The PUeVWige ; 
TiWOe = IQWeUVWeOOaU ; 
TiWOe = The DaUN KQighW RiVeV ; 
TiWOe = IQceSWiRQ ; 
TiWOe = DXQNiUN .

diUecWed(DiUecWRU,TiWOe) :- WTiWOeV(TiWOeId,TiWOe,_,_,_), WPeRSOe(PeUVRQId,DiUecWRU,

?- diUecWed("ChUiVWRSheU NROaQ",TiWOe).
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e_id = WDiUecWedB\.WiWOe_id iQQeU join WPeRSOe on WPeRSOe.SeUVRQ_id = WDiUe
cWedB\.SeUVRQ_id ZheUe WPeRSOe.QaPe = "ChUiVWRSheU NROaQ";
11

CV\U[
Use the built-in clause fiQdaOO/3 .

The built-in predicate fiQdaOO(+TePSOaWe, +GRaO, -LiVW)  is used to collect a list LiVW  of all the
items TePSOaWe  that satisfy some goal GRaO .

IQ¦[19]:

IQ¦[20]:

IQ¦[21]:

E_eYcPZe: Try to build fiQdaOO/3  your self?

A]g
What is the average rating for a Spielberg movie?

VTOiWe> VeOecW aYg(UaWiQg) fURP WRaWiQgV  
         iQQeU MRiQ WDiUecWedB\ RQ WDiUecWedB\.WiWOe_id = WRaWiQgV.WiWOe_i

d  
         iQQeU MRiQ WPeRSOe RQ WPeRSOe.SeUVRQ_id = WDiUecWedB\.SeUVRQ_id  
         ZheUe WPeRSOe.QaPe = "SWeYeQ SSieObeUg"; 

7.31515151515151

A]g
What is the average rating for a Spielberg movie?

Added 1 cOaXVeV(V).

Added 1 cOaXVeV(V).

N = 11 .

diUecWedLiVW(D,L) :- fiQdaOO(F,diUecWed(D,F),L).

QXPDiUecWed(D,N) :- diUecWedLiVW(D,L), OeQgWh(L,N).

?- QXPDiUecWed("ChUiVWRSheU NROaQ",N).
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IQ¦[22]:

IQ¦[23]:

IQ¦[24]:

IQ¦[25]:

A]g
What is the average rating for each of the directors?

VTOiWe> VelecW aYg(UaWiQg),WPeRSOe.QaPe fUom WRaWiQgV  
         iQQeU join WDiUecWedB\ on WDiUecWedB\.WiWOe_id = WRaWiQgV.WiWOe_i

d  
         iQQeU join WPeRSOe on WPeRSOe.SeUVRQ_id = WDiUecWedB\.SeUVRQ_id  
         gUoXS b\ WPeRSOe.QaPe;

8.25_ChUiVWRSheU NROaQ 
7.48_MaUWiQ ScRUVeVe 
7.95714285714286_QXeQWiQ TaUaQWiQR 
7.31515151515151_SWeYeQ SSieObeUg

IQ¦[26]:

UWcVTPUg TV]PeZ
SQL uses NULL  to represent missing values.
In the WTiWOeV  table, NULL  is used for upcoming movies.

Added 1 cOaXVeV(V).

Added 3 cOaXVeV(V).

Added 1 cOaXVeV(V).

A = 7.31515151515 .

A = 8.25, X = ChUiVWRSheU NROaQ ; 
A = 7.48, X = MaUWiQ ScRUVeVe ; 
A = 7.95714285714, X = QXeQWiQ TaUaQWiQR ; 
A = 7.31515151515, X = SWeYeQ SSieObeUg .

UaWiQgOf(RaWiQgV,NaPe) :- WRaWiQgV(TiWOeId,RaWiQgV,_), WDiUecWedB\(TiWOeId,PeUVRQId)
                          WPeRSOe(PeUVRQId,NaPe,_).

VXP([H],H).
VXP([H_T],N) :- VXP(T,M), N iV M+H.
aYeUage(L,A) :- VXP(L,S), OeQgWh(L,N), A iV S / N.

aYeUageRaWiQgOf(NaPe,A) :- WPeRSOe(_,NaPe,_),fiQdaOO(RaWiQg,UaWiQgOf(RaWiQg,NaPe),L)

?- aYeUageRaWiQgOf("SWeYeQ SSieObeUg",A).

?- aYeUageRaWiQgOf(X,A).
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VTOiWe> VelecW * fUom WTiWOeV ZheUe SUePieUed iV NULL; 
WW1594575_UQWiWOed GeRUge GeUVhZiQ PURMecW___BiRgUaSh\,DUaPa,MXVic 
WW3675680_The KidQaSSiQg Rf EdgaUdR MRUWaUa___DUaPa,HiVWRU\ 
WW5537002_KiOOeUV Rf Whe FORZeU MRRQ___CUiPe,DUaPa,HiVWRU\ 
WW7428530_RRRVeYeOW___BiRgUaSh\,DUaPa,HiVWRU\ 
WW7713358_UQWiWOed SWaU TUeN PURMecW___AcWiRQ,AdYeQWXUe,Sci-Fi 
WW8295436_BOacNhaZN___AcWiRQ,AdYeQWXUe,WaU 
WW8430788_UQWiWOed UO\VVeV S. GUaQW PURMecW___DUaPa,WaU

UWcVTPUg TV]PeZ
In the Prolog version, we use the constant QXOO  to represent missing values.

IQ¦[27]:

DeaSPUg ^P[O NULL
We will have to deal with null values specially as their semantics is what we choose it to be.

Get me all the movies that are released on likely to be released on or after 2019.

VTOiWe> VelecW * fUom WTiWOeV ZheUe SUePieUed >= 2019; 
WW1302006_The IUiVhPaQ_2019_209_BiRgUaSh\,CUiPe,DUaPa 
WW1462764_UQWiWOed IQdiaQa JRQeV PURMecW_2021__AcWiRQ,AdYeQWXUe 
WW3581652_WeVW Side SWRU\_2020__CUiPe,DUaPa,MXVicaO 
WW6723592_TeQeW_2020__AcWiRQ,DUaPa,ThUiOOeU 
WW7131622_OQce USRQ a TiPe... in HROO\ZRRd_2019_161_CRPed\,DUaPa 
WW9577852_RROOiQg ThXQdeU ReYXe: A BRb D\OaQ SWRU\ b\ MaUWiQ ScRUVeVe_2019_
142_BiRgUaSh\,DRcXPeQWaU\,MXVic

Does not return movies for which released date is not set.
We also want potential upcoming movies.

DeaSPUg ^P[O NULL

GeQUeV = BiRgUaSh\,DUaPa,MXVic, NaPe = UQWiWOed GeRUge GeUVhZiQ PURMec
W, TiWOeId = WW1594575 ; 
GeQUeV = DUaPa,HiVWRU\, NaPe = The KidQaSSiQg Rf EdgaUdR MRUWaUa, TiWO
eId = WW3675680 ; 
GeQUeV = CUiPe,DUaPa,HiVWRU\, NaPe = KiOOeUV Rf Whe FORZeU MRRQ, TiWOe
Id = WW5537002 ; 
GeQUeV = BiRgUaSh\,DUaPa,HiVWRU\, NaPe = RRRVeYeOW, TiWOeId = WW742853
0 ; 
GeQUeV = AcWiRQ,AdYeQWXUe,Sci-Fi, NaPe = UQWiWOed SWaU TUeN PURMecW, T
iWOeId = WW7713358 ; 
GeQUeV = AcWiRQ,AdYeQWXUe,WaU, NaPe = BOacNhaZN, TiWOeId = WW8295436 ; 
GeQUeV = DUaPa,WaU, NaPe = UQWiWOed UO\VVeV S. GUaQW PURMecW, TiWOeId 
= WW8430788 .

?- WTiWOeV(TiWOeId,NaPe,QXOO,QXOO,GeQUeV).
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VTOiWe> VelecW * fUom WTiWOeV ZheUe SUePieUed >= 2019 oU SUePieUed iV QXOO; 
WW1302006_The IUiVhPaQ_2019_209_BiRgUaSh\,CUiPe,DUaPa 
WW1462764_UQWiWOed IQdiaQa JRQeV PURMecW_2021__AcWiRQ,AdYeQWXUe 
WW1594575_UQWiWOed GeRUge GeUVhZiQ PURMecW___BiRgUaSh\,DUaPa,MXVic 
WW3581652_WeVW Side SWRU\_2020__CUiPe,DUaPa,MXVicaO 
WW3675680_The KidQaSSiQg Rf EdgaUdR MRUWaUa___DUaPa,HiVWRU\ 
WW5537002_KiOOeUV Rf Whe FORZeU MRRQ___CUiPe,DUaPa,HiVWRU\ 
WW6723592_TeQeW_2020__AcWiRQ,DUaPa,ThUiOOeU 
WW7131622_OQce USRQ a TiPe... in HROO\ZRRd_2019_161_CRPed\,DUaPa 
WW7428530_RRRVeYeOW___BiRgUaSh\,DUaPa,HiVWRU\ 
WW7713358_UQWiWOed SWaU TUeN PURMecW___AcWiRQ,AdYeQWXUe,Sci-Fi 
WW8295436_BOacNhaZN___AcWiRQ,AdYeQWXUe,WaU 
WW8430788_UQWiWOed UO\VVeV S. GUaQW PURMecW___DUaPa,WaU 
WW9577852_RROOiQg ThXQdeU ReYXe: A BRb D\OaQ SWRU\ b\ MaUWiQ ScRUVeVe_2019_
142_BiRgUaSh\,DRcXPeQWaU\,MXVic

DeaSPUg ^P[O NULL
IQ¦[28]:

IQ¦[29]:

Rec\YZP]e Q\eYPeZ
SQL has no way to express recursive queries. In Prolog, this is quite natural.

Let's define a predicate hRS  between two titles either
if they were released in the same year, or
if they were directed by the same person.

Added 2 cOaXVeV(V).

M = UQWiWOed GeRUge GeUVhZiQ PURMecW ; 
M = The KidQaSSiQg Rf EdgaUdR MRUWaUa ; 
M = KiOOeUV Rf Whe FORZeU MRRQ ; 
M = RRRVeYeOW ; 
M = UQWiWOed SWaU TUeN PURMecW ; 
M = BOacNhaZN ; 
M = UQWiWOed UO\VVeV S. GUaQW PURMecW ; 
M = The IUiVhPaQ ; 
M = UQWiWOed IQdiaQa JRQeV PURMecW ; 
M = WeVW Side SWRU\ ; 
M = TeQeW ; 
M = OQce USRQ a TiPe... iQ HROO\ZRRd ; 
M = RROOiQg ThXQdeU ReYXe: A BRb D\OaQ SWRU\ b\ MaUWiQ ScRUVeVe .

SUePieUedAfWeU(NaPe,_) :- WTiWOeV(_,NaPe,QXOO,_,_).
SUePieUedAfWeU(NaPe,D) :- WTiWOeV(_,NaPe,PUePieUed,_,_), QRW(PUePieUed=QXOO), PUePie

?- SUePieUedAfWeU(M,2019) ^20`.
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IQ¦[30]:

Rec\YZP]e Q\eYPeZ

Let's define UeachabOe  between two titles if one can be reached from the other by one or more hops.

IQ¦[31]:

Rec\YZP]e Q\eYPeZ
Finally, let's define cRQQecWed  on movie titles, if the title_ids are reachable.

IQ¦[32]:

IQ¦[33]:

FPU. 

Added 2 cOaXVeV(V).

Added 2 cOaXVeV(V).

Added 1 cOaXVeV(V).

WUXe.

hRS(TiWOeId1,TiWOeId2) :-
  WTiWOeV(TiWOeId1,_,PUePieUed,_,_),
  WTiWOeV(TiWOeId2,_,PUePieUed,_,_).
hRS(TiWOeId1,TiWOeId2) :- 
  WDiUecWedB\(TiWOeId1,PeUVRQ), 
  WDiUecWedB\(TiWOeId2,PeUVRQ).

UeachabOe(TiWOeId1,TiWOeId2,_) :- hRS(TiWOeId1,TiWOeId2).
UeachabOe(TiWOeId1,TiWOeId2,ViViWed) :- 
  hRS(TiWOeId1,TiWOeId3), \+PePbeU(TiWOeId3,ViViWed), UeachabOe(TiWOeId3,TiWOeId2,[T

cRQQecWed(TiWOe1,TiWOe2) :- 
  WTiWOeV(TiWOeId1,TiWOe1,_,_,_), WTiWOeV(TiWOeId2,TiWOe2,_,_,_), 
  UeachabOe(TiWOeId1,TiWOeId2,[TiWOeId1]).

?- cRQQecWed("DXQNiUN","JaZV") ^1`.


