
Relational Databases can 
Handle Graphs Too!
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Attribution: Twitter, https://github.com/twitter/twemoji/



The Graph Perspective
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neo4j.com/developer/graph-database/
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The Relational Perspective
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Is My Query Scalable?
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How To Scale LDBC BI Queries
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Eliminate depth
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How to Beat Umbra



LDBC BI SQL Queries
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SQL Shortest Path (PostgreSQL dialect)
shorts(dir, gsrc, dst, w, dead, iter) as (

(
select false, f, f, 0::double precision, false, 0 from srcs
union all
select true, t, t, 0::double precision, false, 0 from dsts

)
union all
(

with
ss as (select * from shorts),
toExplore as (select * from ss where dead = false order by w limit 1000),
-- assumes graph is undirected
newPoints(dir, gsrc, dst, w, dead) as (

select e.dir, e.gsrc as gsrc, p.dst as dst, e.w + p.w as w, false as dead
from path p join toExplore e on (e.dst = p.src)
union all
select dir, gsrc, dst, w, dead or exists (select * from toExplore e where e.dir = o.dir and e.gsrc = o.gsrc and e.dst = o.dst) from ss o

),
fullTable as (

select distinct on(dir, gsrc, dst) dir, gsrc, dst, w, dead
from newPoints
order by dir, gsrc, dst, w, dead desc

),
found as (

select min(l.w + r.w) as w
from fullTable l, fullTable r
where l.dir = false and r.dir = true and l.dst = r.dst

)
select dir,

gsrc,
dst,
w,
dead or (coalesce(t.w > (select f.w/2 from found f), false)),
e.iter + 1 as iter

from fullTable t, (select iter from toExplore limit 1) e
)

),



Dijkstra’s Algorithm



Dijkstra’s Algorithm Modified



Hacking SQL Recursion
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SQL Shortest Path
shorts(dir, gsrc, dst, w, dead, iter) as (

(
select false, f, f, 0::double precision, false, 0 from srcs
union all
select true, t, t, 0::double precision, false, 0 from dsts

)
union all
(

with
ss as (select * from shorts),
toExplore as (select * from ss where dead = false order by w limit 1000),
-- assumes graph is undirected
newPoints(dir, gsrc, dst, w, dead) as (

select e.dir, e.gsrc as gsrc, p.dst as dst, e.w + p.w as w, false as dead
from path p join toExplore e on (e.dst = p.src)
union all
select dir, gsrc, dst, w, dead or exists (select * from toExplore e where e.dir = o.dir and e.gsrc = o.gsrc and e.dst = o.dst) from ss o

),
fullTable as (

select distinct on(dir, gsrc, dst) dir, gsrc, dst, w, dead
from newPoints
order by dir, gsrc, dst, w, dead desc

),
found as (

select min(l.w + r.w) as w
from fullTable l, fullTable r
where l.dir = false and r.dir = true and l.dst = r.dst

)
select dir,

gsrc,
dst,
w,
dead or (coalesce(t.w > (select f.w/2 from found f), false)),
e.iter + 1 as iter

from fullTable t, (select iter from toExplore limit 1) e
)

),
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