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An anecdote



The generic-lens library

data Employee = MkEmployee String Int

ageLens :: Lens’ Employee Int

ageLens f (MkEmployee name age)

= fmap (\newAge -> MkEmployee name newAge) (f age)
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The generic-lens library

data Employee = MkEmployee String Int

deriving Generic

ageLens :: Lens’ Employee Int

ageLens = typed @Int
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The generic-lens library

data Employee = MkEmployee String Int

deriving Generic

ageLens :: Lens’ Employee Int

ageLens = typed @Int

−− In the libraries (simplified):
from :: Generic a => a -> Rep a

to :: Generic a => Rep a -> a

typed :: Generic s => Lens’ s a

typed = ravel (dimap from (fmap to) . gtyped)

2



A promise made

We also inspect the core produced by the high level generic
upcast and low-level handwritten version.

upcastAppConfiguration =
λh →

DbConfiguration
(case h of

AppConfiguration g1 g2 g3 g4 → g1 )
(case h of

AppConfiguration g1 g2 g3 g4 → g2 )
(case h of

AppConfiguration g1 g2 g3 g4 → g4 )

We note again that the derived version is lazier than the naive
handwritten version. The naive version forces the argument to whnf.

isDbConfiguration :: DbConfiguration → Bool
isDbConfiguration (DbConfiguration { }) = True

> isDbConfiguration (upcastAppConfiguration ⊥)
True
> isDbConfiguration (upcastHandwritten ⊥)
⊥

In either case, h is only evaluated once.

6. Future Work
There are several possible extensions to this work which would be
exciting to explore in future work.

6.1 Prisms
Prisms are the dual to a lens. A prism witnesses the coproduct
nature of a datatype and as such we can define similar operations to
generically derive prisms as we did for lenses.

The two canonical operations which define a prism are match
and build .

match :: Prism s a → s → Maybe a
build :: Prism s a → a → s

For a simple coproduct we again might wish to define prisms
positionally, nominally or structurally.

data T = A Int | B String

> build (con @"A") 5
A 5

> build (con @A) 5
A 5

> build (nth @1) "ABC"
B "ABC"
> build (inj @T ) "ABC"
B "ABC"

where con , nth and inj are our prisms would operate nominally,
positionally and structurally.

6.2 Anonymous Records Libraries
There are a large number of different libraries which provide support
for anonymous record types. That is, anonymous products which
have named fields. They provide a lightweight way way to provide
additional ad-hoc structure to data without defining many different
datatypes.

We speculate that by defining a handwritten GHC.Generics
instance that we could use one of these libraries in order to provide
a lightweight method to update a set of record fields.

For example, supposing that we defined an instance for the
datatype found in the Vinyl library we might able to write: (Sterling
2017)

data Person = Person {name :: String , age :: Int }
updatePerson :: Int → Person → Person
updatePerson n = set (super @Person)

(SAge =:: n : & RNil)

In such a situation, one might ask why we don’t use the built-in
record update syntax that Haskell provides. The reason is that it is
not compositional, whereas programming directly with these lenses
is. More complicated updating operations could also be composed
more directly by combining together different anonymous records.

6.3 A super pattern synonym
Using pattern synonyms (Pickering et al. 2016), we could reuse our
super lens using ordinary record syntax. In particular, record pattern
synonyms allow us to define virtual field fields which can be use to
access and set virtual properties of record datatypes.

updateWith
:: DbConfiguration
→ AppConfiguration
→ AppConfiguration

updateWith db app = app {super = db}
Using super in this manner might be more convenient for

programmers who are not used to programming with lenses.

7. Conclusion
Deriving lenses generically gives the programmer the best of all
possible worlds. The frugality to only define whichever lenses they
need to use, the confidence that their abstraction will be without cost
and the flexibility to four different types of lenses. This expressive
and lightweight solution will hopefully inspire other library writers
to embrace GHC.Generics as a solid basis on which to build their
libraries.
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A promise broken

Manual code:
ageLensManual :: Lens’ Employee Int

ageLensManual =

\ (@ (f_a6t0 :: * -> *))

($dFunctor_a6uA :: Functor f_a6t0)

(f1_a6ps :: Int -> f_a6t0 Int)

(ds_d7Kk :: Employee) ->

case ds_d7Kk of _ { MkEmployee name_a6pt age_a6pu ->

fmap

@ f_a6t0

$dFunctor_a6uA

@ Int

@ Employee

(\ (newAge_a6pv :: Int) -> MkEmployee name_a6pt newAge_a6pv)

(f1_a6ps age_a6pu)

}
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A promise broken

Manual code:
ageLensManual :: Lens’ Employee Int

ageLensManual =

\ (@ (f_a6t0 :: * -> *))

($dFunctor_a6uA :: Functor f_a6t0)

(f1_a6ps :: Int -> f_a6t0 Int)

(ds_d7Kk :: Employee) ->

case ds_d7Kk of _ { MkEmployee name_a6pt age_a6pu ->

fmap

@ f_a6t0

$dFunctor_a6uA

@ Int

@ Employee

(\ (newAge_a6pv :: Int) -> MkEmployee name_a6pt newAge_a6pv)

(f1_a6ps age_a6pu)

}

Generic code:
ageLensGeneric1

:: forall x_X7NQ (f1_X7NS :: * -> *).

Functor f1_X7NS =>

(Int -> f1_X7NS Int)

-> M1

D

(’MetaData "Employee" "GenericLens" "main" ’False)

(M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)))

x_X7NQ

-> f1_X7NS (M1

D

(’MetaData "Employee" "GenericLens" "main" ’False)

(M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)))

x_X7NQ)

ageLensGeneric1 =

\ (@ x_X7NQ) (@ (f1_X7NS :: * -> *)) ($dFunctor_X7NU :: Functor f1_X7NS) ->

let {

f2_a7MF

:: f1_X7NS (M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int))

x_X7NQ)

-> f1_X7NS (M1

D

(’MetaData "Employee" "GenericLens" "main" ’False)

(M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)))

x_X7NQ)

f2_a7MF =

fmap

@ f1_X7NS

$dFunctor_X7NU

@ (M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int))

x_X7NQ)

@ (M1

D

(’MetaData "Employee" "GenericLens" "main" ’False)

(M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)))

x_X7NQ)

((mIso1

@ (M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)))

@ x_X7NQ)

‘cast‘ ...) } in

let {

f4_X7Ne

:: f1_X7NS ((:*:)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String)) (S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)) x_X7NQ)

-> f1_X7NS (M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int))

x_X7NQ)

f4_X7Ne =

fmap

@ f1_X7NS

$dFunctor_X7NU

@ ((:*:)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String)) (S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)) x_X7NQ)

@ (M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int))

x_X7NQ)

((mIso1

@ (S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)) @ x_X7NQ)

‘cast‘ ...) } in

let {

f5_X7Ni :: f1_X7NS (K1 R Int x_X7NQ) -> f1_X7NS (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (K1 R Int) x_X7NQ)

f5_X7Ni =

fmap @ f1_X7NS $dFunctor_X7NU @ (K1 R Int x_X7NQ) @ (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (K1 R Int) x_X7NQ) ((mIso1 @ (K1 R Int) @ x_X7NQ) ‘cast‘ ...) } in

\ (x1_X7Nt :: Int -> f1_X7NS Int)

(x2_a7MM

:: M1

D

(’MetaData "Employee" "GenericLens" "main" ’False)

(M1

C

(’MetaCons "MkEmployee" ’PrefixI ’False)

(S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String) :*: S1 (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)))

x_X7NQ) ->

f2_a7MF

(f4_X7Ne

(case x2_a7MM ‘cast‘ ... of _ { :*: a1_a7N7 b1_a7N8 ->

fmap

@ f1_X7NS

$dFunctor_X7NU

@ (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int) x_X7NQ)

@ ((:*:)

(M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String)) (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int)) x_X7NQ)

(:*:

@ (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String))

@ (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int))

@ x_X7NQ

a1_a7N7)

(f5_X7Ni (fmap @ f1_X7NS $dFunctor_X7NU @ Int @ (K1 R Int x_X7NQ) (($fGHasTypeK1a1 @ Int) ‘cast‘ ...) (x1_X7Nt (b1_a7N8 ‘cast‘ ...))))

}))

−− RHS size: terms: 6, types:
9, coercions: 4
ageLensGeneric :: Lens’ Employee Int

ageLensGeneric = \ (@ (f_a6sQ :: * -> *)) ($dFunctor_a6t1 :: Functor f_a6sQ) -> $w$ctyped @ Employee @ Int $fGenericEmployee (ageLensGeneric1 ‘cast‘ ...) @ f_a6sQ $dFunctor_a6t1
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A promise broken
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(:*:

@ (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 String))

@ (M1 S (’MetaSel ’Nothing ’NoSourceUnpackedness ’NoSourceStrictness ’DecidedLazy) (Rec0 Int))

@ x_X7NQ

a1_a7N7)

(f5_X7Ni (fmap @ f1_X7NS $dFunctor_X7NU @ Int @ (K1 R Int x_X7NQ) (($fGHasTypeK1a1 @ Int) ‘cast‘ ...) (x1_X7Nt (b1_a7N8 ‘cast‘ ...))))

}))

−− RHS size: terms: 6, types:
9, coercions: 4
ageLensGeneric :: Lens’ Employee Int

ageLensGeneric = \ (@ (f_a6sQ :: * -> *)) ($dFunctor_a6t1 :: Functor f_a6sQ) -> $w$ctyped @ Employee @ Int $fGenericEmployee (ageLensGeneric1 ‘cast‘ ...) @ f_a6sQ $dFunctor_a6t1
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A promise broken
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A definition



Inspection Testing
is when a non-functional property of a compilation artifact of a
specific piece of code is specified declaratively by the programmer
and checked, during compilation, by the compiler.
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Haskell Implementation
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generic-lens: Happy end

Already used by:

• generic-lens

• generic-sop

• vec
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Many applications

• Equality of generic vs. manual code.

• Equivalence of generic vs. manual code.

• Elimination of intermediate data structures (fusion)

• Strictness/laziness properties

• Absence of allocations

• Absence of slow function calls

• Absence of branches

• Vectorization and SIMD

• insert more good ideas here
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Thank you
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