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fsharp.org/history

https://fsharp.org/history


www.microsoft.com/net/

https://www.microsoft.com/net/






A functional ASP.NET 
Core micro web 
framework for 
building rich web 
applications.

github.com/giraffe-fsharp/Giraffe

https://github.com/giraffe-fsharp/Giraffe
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fsharp.org/testimonials

http://fsharp.org/testimonials


350,000
lines of C# OO

by offshore team

30,000
lines of robust F#, with 

parallel +more features
An application to evaluate the revenue due from Balancing Services contracts in 

the UK energy industry

http://simontcousins.azurewebsites.net/does-the-language-you-use-make-a-

difference-revisited/

http://www2.nationalgrid.com/uk/services/balancing-services/
http://simontcousins.azurewebsites.net/does-the-language-you-use-make-a-difference-revisited/




Zero
bugs in deployed system

“F# is the safe choice for this project, 

any other choice is too risky”

An application to evaluate the revenue due from Balancing Services contracts in the 

UK energy industry

http://simontcousins.azurewebsites.net/does-the-language-you-use-make-a-

difference-revisited/

http://www2.nationalgrid.com/uk/services/balancing-services/
http://simontcousins.azurewebsites.net/does-the-language-you-use-make-a-difference-revisited/


fsharp.org

http://fsharp.org/


github.com/fsharp/fslang-design
github.com/fsharp/fslang-suggestions

http://github.com/fsharp/fslang-design
http://github.com/fsharp/fslang-suggestions


✔
✔
✔
✔
✔

✔

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.1

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.1


✔
✔

✔

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.5

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.5


✔

✔

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.5

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.5


✔

✔

✔

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.7

https://github.com/fsharp/fslang-design/tree/master/FSharp-4.7


✔

✔

✔

✔

✔

✔

✔

https://github.com/fsharp/fslang-design/tree/master/FSharp-5.0

https://github.com/fsharp/fslang-design/tree/master/FSharp-5.0
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https://sergeytihon.com/2017/10/22/f-advent-calendar-in-english-2017/
https://sergeytihon.com/2016/10/23/f-advent-calendar-in-english-2016/
https://sergeytihon.com/2015/10/25/f-advent-calendar-in-english-2015/
https://qiita.com/advent-calendar/2016/fsharp
http://connpass.com/event/22056/
http://connpass.com/event/9758/
http://connpass.com/event/3935/
https://atnd.org/events/33927
http://partake.in/events/1c24993a-c475-4fc2-bca4-7a1cd2f81869
https://atnd.org/events/10685
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printfn "hello world"

✓
✓

✓

✓

✓

✓





let symbolUses =
symbolUses
|> Array.filter (fun symbolUse -> …)
|> Array.Parallel.map (fun symbolUse -> …)
|> Array.filter (fun … -> …)
|> Array.groupBy (fun … -> …)
|> Array.map (fun … ->….)





/// Represents a parsed expression
type Expr =

| True
| And of Expr * Expr
| Nand of Expr * Expr
| Or of Expr * Expr
| Xor of Expr * Expr
| Not of Expr

+ recursion, evaluation, normalization, analysis, 
visualization, …



/// Represents information known about a value
type ExprValueInfo =

| UnknownValue
| ValValue of ValRef * ExprValueInfo
| TupleValue of ExprValueInfo[]
| RecdValue of TyconRef * ExprValueInfo[]
| UnionCaseValue of UnionCaseRef * ExprValueInfo[]
| ConstValue of Const * TType
| CurriedLambdaValue of Unique * Expr * TType



https://lukemerrett.com/fsharp-domain-modelling/

type Status =
| Online 
| Unresponsive of string 
| Missing of string 
| NotChecked of string 
| Ignored 

https://lukemerrett.com/fsharp-domain-modelling/


type Value =
| Integer of int64
| String of string
| Date of DateTime
| Data of string
| Bool of bool
| Dict of list<string * Value>
| Array of list<Value>

https://medium.com/@odytrice

Ody Mbegbu

https://medium.com/@odytrice




// Get the nuget stats schema
type NugetStats = HtmlProvider<"https://www.nuget.org/packages/FSharp.Data">

// Load the live package stats for FSharp.Data
let rawStats = NugetStats().Tables.``Version History``

// Group by minor version and calculate download count
let stats = 

rawStats.Rows
|> Seq.groupBy (fun r -> getMinorVersion r.MinorVersion)
|> Seq.sortBy fst
|> Seq.map (fun (k, xs) -> k, xs |> Seq.sumBy (fun x -> x.Downloads))



/// The view function giving updated content for the page
let view (model: Model) dispatch =
if model.Pressed then
Xaml.Label(text="I was pressed!")

else
Xaml.Button(text="Press Me!", command=(fun () -> dispatch Pressed))

A model-view-update mobile 

app



/// The view function giving updated content for the page
let view model dispatch =
match model.Text with
| [| |] ->
div [] [ div [] [str "Loading..."] ]

| _ ->
div [ ClassName "container" ] [
button [ OnClick (fun _ -> dispatch Faster) ] [ str "Faster" ]
div [ ClassName "theText" ] [ str model.Text.[model.Index] ]
button [ OnClick (fun _ -> dispatch Slower) ] [ str "Slower" ]
div [] [ str (sprintf "Ticks Per Update: %d" model.TicksPerUpdate) ]

]

A model-view-update web 

view





let logout : HttpHandler =
signOut AuthSchemes.cookie
>=> redirectTo false Urls.index

let webApp : HttpHandler =
choose [

GET >=>
choose [

route Urls.index >=> index
route Urls.login >=> login
route Urls.user >=> authenticate >=> user
route Urls.logout >=> logout
route Urls.googleAuth >=> googleAuth

]
notFound ]





curry String.Compare s1 s2nooo

let ZipMap f a b = 
Seq.zip a b 
|> Seq.map (uncurry f)

String.Compare (s1, s2)yes

let ZipMap f a b = 
Seq.zip a b 
|> Seq.map (fun (x,y) -> f x y)

let curry f x y = f (x,y)
let uncurry f (x,y) = f x y nooo

yes
Too indecipherable, 

too often



let testString = "Happy"

let amendedString =
testString
|> replace "H" "Cr"
|> joinWith <| "birthday"

nooo

let (<|) f x = f x

yes

Please, never, ever use 

the <| operator in 

beginner code

let testString = "Happy"

let amendedString =
testString
|> replace "H" "Cr"
|> joinWith "birthday"

Please, don’t ever put 

|> and <| on the same 

line :)



let (<||) f x y = f x y
let (<|||) f x y z = f x y z

Please, always avoid the <|| and <||| 

operators. They should be 

deprecated

nooo



Please, avoid needless over-

use of point-free code

let add10To x = x + 10
let doubleAndIncr x = x * 2 + 1

“In rare cases there can even be point-free DSLs that are actually legible in 
the large. However the utility of adopting this approach always carries a big 
burden of proof, and should not be motivated merely out of stylistic 
considerations.”  Eirik Tsarpalis

nooo

yes



Please, avoid needless use of fold in code 

if simpler alternatives are available

List/Seq/Array.sumBy

List/Seq/Array.maxBy

List/Seq/Array.choose

List/Seq/Array.tryPick

List/Seq/Array.mapFold

List/Seq/Array.reduce

….

(state0, xs) ||> List.fold (fun state x -> new-state)

v.

If you fold or mapFold, use ||>

List.fold (fun state x -> new-state) state0 xs

✓



If your record types are not 

symmetric or representationally 

simple, then use a class

type Program =
{ initial : int
labelToNode : Map<int, string> ref
nodeToLabel : Map<string, int> ref
transitionCount : int ref
variables : Set<string> ref
... }

+ 10 files that hack on this data structure 
v.



✓ type Program (parameters) =
let mutable initial = -1
let mutable labelToNode = Map.empty
let mutable nodeToLabel = Map.empty
let mutable nodeCount = 1
let mutable transitionCount = 0
let mutable transitionsArray = …
let mutable activeTransitions = Set.empty
let mutable variables = Set.empty
...





type Vector2D (dx:double, dy:double) =

let d2 = dx*dx+dy*dy

member v.DX = dx

member v.DY = dy

member v.Length = sqrt d2

member v.Scale(k) = Vector2D (dx*k, dy*k)

Inputs to object 

construction

Exported properties

Exported method

Object internals



Object Interface Types

type IObject = 
interface ISimpleObject
abstract Prop1 : type
abstract Meth2 : type -> type

Object Expressions

{ new IObject with
member x.Prop1 = expr
member x.Meth1 args = expr }

{ new Object() with 
member x.Prop1 = expr
interface IObject with
member x.Meth1 args = expr

interface IWidget with
member x.Meth1 args = expr }

Constructed Class Types

type ObjectType(args) =
let internalValue = expr
let internalFunction args = expr
let mutable internalState = expr
member x.Prop1 = expr
member x.Meth2 args = expr



/// Gives an index to each LR(0) kernel
type KernelTable(kernels) =

let kernelsAndIdxs = List.indexed kernels

let kernelIdxs = List.map fst kernelsAndIdxs

let toIdxMap = Map.ofList [ for i,x in kernelsAndIdxs -> x,i ]

let ofIdxMap = Array.ofList kernels

member _.Indexes = kernelIdxs

member _.Index(kernel) = toIdxMap.[kernel]

member _.Kernel(i) = ofIdxMap.[i]

FsLexYacc Information in

Information out

Encapsualted

computation

https://github.com/fsprojects/FsLexYacc/blob/master/src/FsYacc/fsyaccast.fs
https://github.com/fsprojects/FsLexYacc/blob/master/src/FsYacc/fsyaccast.fs








1. dot notation (x.Length)

2. instance members 

3. type-directed name resolution

4. implicit constructors 

5. static members 

6. indexer notation arr.[x]

7. named arguments

8. optional arguments 

9. interface types and implementations

10. mutable data 

11. operators on types 

12. auto properties 

13. IDisposable, IEnumerable

14. type extensions

15. events

16. structs

17. delegates

18. enums

19. type casting 

20. large type hierarchies

21. implementation inheritance

22.nulls and Unchecked.defaultof<_>

23.pervasive method overloading

24.curried method overloads

25.protected members 

26. self types

27. wildcard types

28.aspect oriented programming …

Down the object 

rabbit hole

Use where 

necessary, use 

tastefully, use 

respectfully, use 

sparingly

Embrace

Not supported



1. dot notation (x.Length)

2. instance members 

3. type-directed name resolution

4. implicit constructors 

5. static members 

6. indexer notation arr.[x]

7. named arguments

8. optional arguments 

9. interface types and implementations

10. mutable data 

11. operators on types 

12. auto properties 

13. IDisposable, IEnumerable

14. type extensions

15. events

16. structs

17. delegates

18. enums

19. type casting 

20. large type hierarchies

21. implementation inheritance

22.nulls and Unchecked.defaultof<_>

23.pervasive method overloading

24.curried method overloads

25.protected members 

26. self types

27. wildcard types

28.aspect oriented programming …

Mostly Avoid

Tolerate

Love

Forget















v.

let rec allSymbolsInEntities compGen (entities: FSharpEntitylist) =
List.concat [

entities;
(e.GenericParameters

|> List.filter (fun gp -> compGen || not gp.IsCompilerGenerated));
(e.MembersFunctionsAndValues

|> List.filter (fun x -> compGen || not x.IsCompilerGenerated) 
|> List.collect (fun x ->

List.cons x
(x.GenericParameters
|> List.filter (fun gp -> compGen || not gp.IsCompilerGenerated))));

e.UnionCases;
(x.UnionCaseFields

|> List.filter (fun f -> compGen || not x.IsCompilerGenerated));
(x.Fields

|> List.filter (fun f -> compGen || not x.IsCompilerGenerated));
allSymbolsInEntities compGen e.NestedEntities ]



✓

let rec allSymbolsInEntities compGen (entities: FSharpEntitylist) =
[ yield! entities 

for gp in e.GenericParameters do
if compGen || not gp.IsCompilerGenerated then
yield gp

for x in e.MembersFunctionsAndValues do
if compGen || not x.IsCompilerGenerated then
yield x

for gp in x.GenericParameters do
if compGen || not gp.IsCompilerGenerated then

yield gp

yield! e.UnionCases

for f in x.UnionCaseFields do
if compGen || not f.IsCompilerGenerated then
yield f

for x in e.FSharpFields do
if compGen || not x.IsCompilerGenerated then
yield x

yield! allSymbolsInEntities compGen e.NestedEntities ]



v.



v.

let withTime =
asyncSeq {

do! Async.Sleep 1000 // non-blocking sleep
yield 1
do! Async.Sleep 1000 // non-blocking sleep
yield 2

}

let intervalMs (periodMs:int) =
asyncSeq {

yield DateTime.UtcNow
while true do

do! Async.Sleep periodMs
yield DateTime.UtcNow

}

https://fsprojects.github.io/FSharp.Control.AsyncSeq/

https://fsprojects.github.io/FSharp.Control.AsyncSeq/


Please, implement .ToString() and 

DebuggerDisplay to aid debugging

Please, use good variable names

Please, use good method names 

and seek good stack traces

Please, comment your code well



What’s coming in F# 5.1/6.0…?

• high-perf computation expressions

• tasks

• anonymous unions

• inline-if-lambda

• additional type-directed conversions for better 
interop

https://github.com/fsharp/fslang-design/blob/master/RFCs/FS-1087-resumable-code.md
github.com/fsharp/fslang-design/blob/master/RFCs/FS-1097-task-builder.md
https://github.com/fsharp/fslang-design/blob/master/RFCs/FS-1092-anonymous-type-tagged-unions.md
https://github.com/fsharp/fslang-design/blob/master/RFCs/FS-1098-inline-if-lambda.md
https://github.com/fsharp/fslang-design/blob/master/RFCs/FS-1093-additional-conversions.md




F# Emphasises Clear 

Code to Solve Real-

world Problems

Simple, clear code is 

the F# Code I Love

Not all Functional 

Code is Good Code

Object Programming 

<> 

Object-Oriented 

Programming



Thanks! Questions?


