
Build definition as a code 
with F#

Сергей Булавский

MCC Tomsk



Build definition in tfs
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Build definition teamcity
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Teamcity build definition history
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Teamcity build definition history
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Build definition in teamcity (kinda source)
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Story time!
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DevOps Vasya

• Powershell pro

• Many years of Windows

• Currently working with
teamcity
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Developer Ira 9

• Confident 
middle software 
developer

• C#/TypeScript pro

• Barely knows PS
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Junior Sergey 10

• Very curious

• Doing before thinking

• What is powershell?

• Git push before 
leaving on friday evening
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Working with history in teamcity 11



Why build scripts

• Versioning (branching, rolling back) and

• Change tracking (Pull requests etc)

• Local run/debug

• Almost no build server configuration.

• Fake (F#)

• Cake (C#)

• PSAKE (Powershell)
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What is F#?

• Open source

• Runs on Linux, Mac OS X, Android, IOS, GPU's
(http://fsharp/use/gpu) and browsers (can generate
JavaScript).

• .NET Compatible (Originated as Ocaml .NET Framework
implementation)

• Functional-first

• Strongly typed
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What is F#? 
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public class SomeClass
{

public SomeClass(string firstField, int secondField)
{

FirstField = firstField;
SecondField = secondField;

}

public string FirstField { get; private set; }
public int SecondField { get; private set; }

}

public IEnumerable<TSource> Where<TSource>(
IEnumerable<TSource> source,
Func<TSource, bool> predicate
)   

{
// standard LINQ implementation   
return source.Where(predicate);

}

public IEnumerable<IGrouping<Tkey, TSource>> GroupBy<TSource, TKey>(
IEnumerable<TSource> source,
Func<TSource, TKey> keySelector
)   

{
// standard LINQ implementation   
return source.GroupBy(keySelector);

}

C#



What is F#? 
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public class SomeClass
{

public SomeClass(string firstField, int secondField)
{

FirstField = firstField;
SecondField = secondField;

}

public string FirstField { get; private set; }
public int SecondField { get; private set; }

}

public IEnumerable<TSource> Where<TSource>(
IEnumerable<TSource> source,
Func<TSource, bool> predicate
)   

{
// standard LINQ implementation   
return source.Where(predicate);

}

public IEnumerable<IGrouping<Tkey, TSource>> GroupBy<TSource, TKey>(
IEnumerable<TSource> source,
Func<TSource, TKey> keySelector
)   

{
// standard LINQ implementation   
return source.GroupBy(keySelector);

}

C#

type SomeClass(firstField:string, secondField:int) =
member this.FirstField = firstField
member this.SecondField = secondField

let Where source predicate =
Seq.filter predicate source

let GroupBy source keySelector =
Seq.groupBy keySelector source

F#



What is FAKE?

Fake (F# Make) – Open source DSL (based
on F#) for building, copying, running
tests, executing applications, and more.
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Versions:
FAKE 4
FAKE 5
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Why FAKE?
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• Open source

• Community (Mainly C# 

developers)

• .NET/.NET Core

• Easy to use even

without F# experience

• If Tools is not enough for

you – write your own.
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Syntax of .fsx
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#load ".fake/build.fsx/intellisense.fsx” // Loads intellisense for current dependencies.

open Fake.Core                           // Opens specific namespace. (usings)
open Fake.DotNet
open Fake.IO
open Fake.IO.Globbing.Operators

Target.create "Clean" (fun _ ->
!! "src/**/bin" // Find all matching pattern.
++ "src/**/obj" // Include all matching additional pattern.
-- "src/**/do-not-delete" // Exclude everything found by this pattern.
|> Shell.cleanDirs // Clean all directories that will be found.

)

Target.create "Build" (fun _ ->
!! "src/**/*.*proj"
|> Seq.iter (DotNet.build id)

)

Target.create "All" ignore

"Clean"
==> "Build" // Can also be "Clean" ==> "Build" ==> "All"
==> "All"

Target.runOrDefault "All" // What to run by default when script starts.



Syntax of .fsx - Dependency graph
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"Build" 
==> "NUnitTest"
=?> ("xUnitTest", hasBuildParam "xUnitTest")
==> "Deploy"



Build dependencies and their relations
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"CleanDotNetProjects"
==> "BuildDotNetProjects"
==> "UnitTests"
==> "NpmCleanInstall"
==> "NpmBuild"
==> "RunSeleniumTests"
==> "RunIntegrationTests"
==> "CheckNpmPackages"
==> "CI"
==> "PublishArtifacts"

Shortened DependencyGraph for Target PublishArtifacts: 
<== PublishArtifacts

<== CI 
<== CheckNpmPackages

<== RunIntegrationTests
<== RunSeleniumTests

<== NpmBuild
<== NpmCleanInstall

<== UnitTests
<== BuildDotNetProjects

<== CleanDotNetProjects
The running order is: 
Group - 1 
- CleanDotNetProjects

Group - 2 
- BuildDotNetProjects

Group - 3 
- UnitTests

Group - 4 
- NpmCleanInstall

Group - 5 
- NpmBuild

Group - 6 
- RunSeleniumTests

Group - 7 
- RunIntegrationTests

Group - 8 
- CheckNpmPackages

Group - 9 
- CI 

Group - 10 
- PublishArtifacts



Build dependencies and their relations (parallel)
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"CleanDotNetProjects"
==> "BuildDotNetProjects"
==> "UnitTests"

"NpmCleanInstall"
==> "NpmBuild"

"UnitTests"
==> "RunIntegrationTests"
==> "CI“

"NpmBuild"
==> "RunSeleniumTests"
==> "CI"

"CheckNpmPackages" ==> "CI"
"CI" ==> "PublishArtifacts"

Shortened DependencyGraph for Target PublishArtifacts:
<== PublishArtifacts

<== CI 
<== RunSeleniumTests

<== NpmBuild
<== NpmCleanInstall

<== RunIntegrationTests
<== UnitTests

<== BuildDotNetProjects
<== CleanDotNetProjects

<== CheckNpmPackages

The running order is: 
Group - 1 
- NpmCleanInstall
- CleanDotNetProjects
- CheckNpmPackages

Group - 2 
- NpmBuild
- BuildDotNetProjects

Group - 3 
- RunSeleniumTests
- UnitTests

Group - 4 
- RunIntegrationTests

Group - 5 
- CI 

Group - 6 
- PublishArtifacts



Super complicated build server config? nope
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Debugging? A bit tricky
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Ionide-vscode-fake extension + Visual Studio Code

Visual Studio for windows
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So what about next Friday evening?
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Ira could've:

• Easily roll back to last working version in git.
• Track changes that was made by sergey.
• Debug everything locally without taking any build agents.

Sergey could've:

• Experiment with build locally, in a branch.
• Run everything locally.
• Leave progress in his own git branch.



Спасибо. Вопросы?

Сергей Булавский

MCC Tomsk

F# Make - https://fake.build/

F# Foundation Slack - https://fsharp.slack.com

F# Foundation - https://fsharp.org/

https://fake.build/​
https://fsharp.slack.com​
https://fsharp.org/​


До встречи 21 марта на 
TomskDotNet #3!

Точка Кипения
21 марта, 18:30


