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H OOgAe Search for... set:stackage v Search

Welcome to Hoogle

Links

Haskell.org Hoogle is a Haskell AP| search engine, which allows you to search the Haskell
Hackage libraries on Stackage by either function name, or by approximate type signature.
GHC Manual

Libraries Example searches:

map

(a ->b) ->[a] -> [b]
Ord a => [a] -> [a]
Data.Set.insert
+bytestring concat

Enter your own search at the top of the page.
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H OOgAe Search for... set:stackage v Search

Welcome to Hoogle
Links

Haskell.org Hoogle Is a Haskell API sgarch engipe, which allows you to.search the Haskell

Hac
GH(
Libr

But what if you need a composition of functions?

(a ->b) ->[a] -> [b]
Ord a =>[a] -> [a]
Data.Set.insert
+bytestring concat

Enter your own search at the top of the page.
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Task: Remove adjacent duplicates
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Task: Remove adjacent duplicates

dedup [1,2,1,1] = [1,2,1]

dedup xs = map head (group xs)
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Running Example
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Running Example
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Hoogle+

Welcome to the Hoogle+ Demo

Hoogle+ is a type-driven synthesis engine for Haskell - like Hoogle but able to find compositions of functions. Given a Haskell type, Hoogle+
generates terms that inhabit this type by composing library components. It supports polymorphism, type classes, and higher-order functions.

Example Searches

® f'rStJUSt (i 28 = AS. ""1?1\'}"’:)“ d ‘ ——
* dedup: "aaaabbbab" -> "abab": [1,1,1,2,2,3] — [1,2,3]
* concatNTimes: Xs: la] —> n:Int -> la); [1,2,3}) —> 2 - [1,2,3,1,2,3]); “abc" -> 3 -> "abcabcabc"
R
Type Query
Search by type here
Tests

X Vv output @ O
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Program Synthesis by
Type-Guided Abstraction Refinement
[Guo et al. 2020]
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Specification

Type Query

Search by type here
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Specifying dedup

Fq a => [a] -> [a]

dedup xs = map head (group Xxs)
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Fq a => [a] -> [a]

dedup xs = map head (group Xxs)
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Specifying dedup

Eqg a => [a] -> [a]
dedup xs = map head (group Xxs)

dedup [1,2,1,1] = [1,2,1]
dedup “O0PSLA2020” = “OPSLA2020”
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Specifying dedup

Fq a => [a] -> [a]

Challenge: How to infer likely type

specifications from tests?

dedup [1,2,1,1] = [1,2,1]
dedup “O0PSLA2020” = “OPSLA2020”
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type classes, and higher-order functions.

Challenge: How to infer

likely type specifications Type Query

Search by type here

Example Specifications

Add Example | Clear Examples

XS output @ ©
"OOPSLA2020" "OPSLA2020" m
[1,2,1,1] [1,2,1] i

Gettigg results...
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for likely types

Searching

)

A
(a>a)

A
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4
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Filtering for likely types
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Filtering for likely types
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Ranking types

[1,2,1,1] -> [1,2,1] “O0PSLA2020” -> “OPSLA2020”
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[1,2,1,1] -> [1,2
9 <251, [1,2,1] “OOPSLA2020” -> “OPSLA20207”
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Types from lests

type classes, and higher-order functions.

Challenge: How to infer likely type

specifications from tests?

Type Query

Search by type here
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2. Filter types o« ouu

"O0PSLA2020" "OPSLA2020"

3. Rank types

fan2 4] [ 2

Gettigg results...
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n \xs -> (head []) v

B \xs -> init (head (group xs)) v
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Filtering Programs

Type Query

Challenge: How to filter irrelevant programs?

n \xs -> [(head []) v
a \xs -> init (head (group xs)) v

a \xs -> tail (head (group xs)) v

37
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T:[Runciman, Naylor, Lindblad. 2008]



Filtering Programs - Hoogle+
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Filtered Search

Type Query

Challenge: How to filter
FEq a => [a] -> [a]

n \xs -> (head [])

iIrrelevant programs?

a \xs -> head (group xs)

\xs -> init (head (group xs))

\xs -> map head (group xs)

\xs -> tail (head (group xs))

41
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Filtered Search

Type Query

Challenge: How to filter

Eq a => [a] -> [a]

iIrrelevant programs?

1. Test to produce output

a \xs -> head (group xs) v

2. Test to distinguish

\xs -> init (head (group xs)) v

\xs -> map head (group xs) v
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WIthOUt ald Challenge: How to help

users pick their program?

Type Query: dedup :: Eq a => [a] -> [a]

Results: \Xs —-> concat (group xs)

\Xs -> head (group xs)
\xs -> last (group xs)
\Xs -> map head (group xs)

A WNH
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WIthOUt ald Challenge: How to help

users pick their program?

Type Query: dedup :: Eq a => [a] -> [a&] Are any right?
Results: 1. \xs -> concat (group xs) How are they different?
2. \Xxs -> head (group xs)
3. \xs -> last (group xs)
4. \xs —-> map head (group xs) What about edge cases?
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Type Query: Eq a => [a] -> [a]

Hoogle+s Ul =« |

\xs -> head (group xs) A
User-Provided Example \
New example XS output
Edit Keep example [0,1] (0]
Generated Examples Edit—Koop-example o]

group :: Eqa => [a] -> [[a]]

The group function takes a list and returns a list of lists

] such that the concatenation of the result is equal to th
Moreover, each sublist in the result contains only eque
example,

Keep example

YPREN >>> group "Mississippi”

Documentation - " 1 s 1

It is a special case of groupBy, which allows the progra
B supply their own equality test.

‘»
\xs -> last (group xs) v

\Xs -> map head (group xs) v
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RQ2 How do Hoogle+ users specify their search intent?
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