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Nonlinear & Mutual Recursion

SQL With Recursive Statement

With Recursive L R
R1 As (query-1),
R2 As (query-2),

Rn As (query-n)
<query involving R1,..,Rn (and other tables)>
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Nonlinear & Mutual Recursion

SQL With Recursive Statement

As ( base query ¢«
union <
recursive query )

<query involving R (and other tables)>

with @cu rsive
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Nonlinear & Mutual Recursion

Linear Recursion

—
with Recursive
en<d
R As ( base query ohe relerer 1
Uunion to =

recursive query )
<query involving R (and other tables)>
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Nonlinear & Mutual Recursion
Example: Ancestors

ParentOf(parent,child) Findall of Mary’s ancestors

with recursive %

Ancestor(a,d) as (sq1ect parent as a, child as d from pParentof
union

select Ancestor.a, Parentof.child as d
from @ncestop, Parentof
where Ancestor.d = Parentof.parent)

select a from Ancestor where d = "Mary';
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Nonlinear & Mutual Recursion
Example: Ancestors

ParentOf(parent,child) Findall of Mary’s ancestors

Z
with recursive 4
Ancestor(a,d) as (select parent as a, child as d from Parentof
union
select Al.a, A
fro Ancestor Al Ancestor
wher
select a from Ancestor where d = Mary ;
\
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Nonlinear & Mutual Recursion

ParentOf(parent,child) Findall of Mary’s ancestors

Example: Ancestors

*¢* Nonlinear (versus linear) )
@Query looks cleaner

Converges faster
arder to implement
SQL standard only requires linear

/
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Nonlinear & Mutual Recursion

SQL With Recursive Statement

with Recursive
R1 As (query-1),
R2 As (query-2),

Rn As (query-n)
<query involving R1,..,Rn (and other tables)>
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Nonlinear & Mutual Recursion

Mutual Recursion

with Recursive L _e2
—R1 As (query-1),
— R2 As (query-2),= R\

Rn As (query-n)
<query involving R1,..,Rn (and other tables)>
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Nonlinear & Mutual Recursion

Example: Hubs & Authorities A v
Link(src,dest) " p>’>
Hubstart(node) Authstart(node) T:/'\f\

Hub  pomb 4o 23 A'wﬂ/\on'-\-g 4
Authoriy  Qotnted o 23 Hub
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Nonlinear & Mutual Recursion

Example: Hubs & Authorities

Link(src,dest)<
HubStart(node) AuthStart(node)

with recursive v
Hub(node) as (select node from Hubstart

union

select src as node from Link L foVﬁ*

where dest in (select node 'Fr'um “'°3

group by src having count(*) >= 3 77;“»
Auth(node) as (se1ect node from AuthStart Auvtin

where src 1n (select node fru

group by dest having count(*) >=

union e
select dest as node from Link L ‘j% ot
from Hub; hwnbs
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Nonlinear & Mutual Recursion

Example: Hubs & Authorities + LB e
ﬂ >§ A
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with recursive '\7&\7"“&5 neqwlo:h on
Hub(node) as (select node from HubStart on olhe €&

celoc de from Link Y
X *) 5€ ect(mas node Trom L1nK L

where{src not 1n (sele ‘rom Auth

and dest 1n (select node from Auth)

group by src having count(*) >= 3),
Auth(node) as (seject node from Authstart

union ¢
T | select ode from Link |
where (dest not in (select node from Hub)
and src in (select node from Hub)
group by dest having count(*) >= 3)
select * from Hub;
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Nonlinear & Mutual Recursion

Example: Recursion with Aggregation

P(X) <
with recursive 2<k(/
R(x) as (select x from P
union Ad//

select sum(x) from R)
select * from R;

Ri P, sum(?)
P 1, a
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Nonlinear & Mutual Recursion

SQL with Recu r,§'ive Statement
/

with Recursive QA
_>(R1 As (query-1)5_
C R2) As (query-2), ?

Rn As (query-n)
@e ry)involving R1,..,Rn (and other tables)>

Extends expressiveness of SQL
asic functionality: linear recursion
Extended functionality: nonlinear recursion, mutual recursion
Disallowed: recursive subqueries (negative), aggregation
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