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A DSH Query

Dilbert . Eng - 80 |
Alice . Eng - 100 |
Wally . Eng - 40 |
Catbert " HR - 150 |
Dogbert - Con - 500 |
Ratbert " HR - 90 |

query :: IO [(String, Int, [String])]
query = do
v « fromQ connection $
[ (the dept, sum salary, name)
| (name, dept, salary) <« table “employees”
, then group by dept using groupWith

, then sortWith by (sum salary)]
printData v Monad
return v Comprehension!
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Stick with Combinators

map, filter, head, tail, length, zip, sortWith, the, ...

map from prelude:
map :: (a = b) = [a] — [b]

map from DSH:
map :: (QA a, QA b) = (Qa = Qb) = Q [a] = Q [b]

Restrict to

queryable types Q datatype represents

query

A few combinators are not supported (yet) (e.g. foldr, foldl)
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Turning Haskell into SQL

Heap
List Haskell Table SQL
Comprehensions Combinators Algebra Queries

Tabular
result

Program’s result type determines # of queries:

(String, Int, [String])

SQL
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Haskell = SQL with loop-lifting

[, loopte1 = (q1,cs1,ts1) ¢, =rownum ., (q1)

iter,pos
qv = ﬂiter:inner,pos:pos’,ln csq (@pos’:l (q;)) map, — ﬂouter:iter,inner,pos’:pos (q:;)
Fv = map (7\(x, (6]1 yCS1, IS)) — (x; (ﬂiter:inner,pos,ln cs (611 Dliter:outer mapv)acsl IS))) I
Ly [x = (g, cs1,t51) ], loopy 1= e2 = (g2, ¢52,152)
q = Titer:outer,pos:pos’ ,In cs> (Q2 Dliter:inner mapv)

[, loop - map (Ax — e2) e1 = (q,cs2,t52)

[ac-map]

[ loop - e3 = (g3,c53,153)
(q.,,qv,map’loop’ ,T") = mapForward T q3 cs3
I [x1 = (qv,cs3,t53)],loop’ = e1 = (q1,¢51,51)
[ [x2 — (qv,cs3,t53)],loop’ F ex = (g2, cs2,157)
cshy = incr ¢sy (card csy)

q = rowrank. ik , ((ﬂitenpos,inner(QV)) Dlinner:iter’ ((ﬂiter”:iter,ln csy (QI )) Dliter iter! (niter’:iter,ln cs’z:ln cso (q2) )))
iter,ln cs,

n = length cs
qout = distinct niter,pos:gk,iteml:gk,...,itemn:gk (Q)
cs={n—i|l(n— _i)«zipcs;[1..]}
cs; = lookup cs; i wherei € [1..n]
qi = Tter:gy decr cs,-:csi,pos(Q) where i € [1 . n]
tsi={n—tsy!o| (o,n) < zip (Incs;) (In$decrcs;)} wherei € [1..n]
ts ={i— (qi,decrcs,ts;) | i+ [1..n]}

ac-groupB
', loop = groupBy (Ax; — e1) (Axa — €2) €3 = (Gour, €S, 15) jaccaromny)
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Haskell = SQL with loop-lifting

I loop ey = (q1,¢s1,t51) ¢}, =rownum e (q1)

— / _ /
L — niter:inner,pos:pos’ JIn esy (@ pos’:1 (qv)) map, — ﬂouter:iter,inner,pos/ :pos (qv>
AN
(v (ﬂ;fpr-inner,pos,ln cs (QI Xiter:outer mapv)acsl IS))) I
)

cs; = lookup cs1 1 wherer < )
qi = Tter:gy decr csi:csi,pos(Q) where i € [1..n]
tsi={n—tsy!o| (o,n) < zip (Incs;) (In$decrcs;)} wherei € [1..n]
ts ={i— (qi,decr csi,ts;) | i< [1..n]}

ac-groupB
I, loop = groupBy (Ax; — e1) (Axa — €2) €3 = (Gour,CS,1S) lac-groupBy]
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Goals for a new Compilation Strategy

- Small “intuitive” translation steps
- Explore new optimisation opportunities
- Provable translation steps

Flattening Transformation Databases...

(Guy Blelloch, NESL)...

* ... transforms nested data e ... process/store flat data
into flat data

 ...targets parallel execution ¢ ... are data-parallel
environment execution environments

* ...issuited for declarative * ... querylanguages are
languages naturally declarative
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Open Questions

s the flattening transformation suited
for targeting databases?

Can we benefit from new database technology?

Can every step be proven correct?
(Make Philip Wadler happy © © ©)

cabal install DSH
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