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Who am |

2002 - 2012

- Software engineer/developer in the
private sector

- Teaching programming
2012 - 2019

- Research engineer @ Ecole de mines
& INRIA.

' * . 2019 - 22727
(i have less hair now, same appetite)

- Starting a PhD )
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Process

In computing, a process is an instance of a computer program that is being sequentially executed!!! by a
computer system that has the ability to run several computer programs concurrently.

2 a (1) :anatural phenomenon marked by gradual changes that lead toward a
particular result

/1 the process of growth
(2) : a continuing natural or biological activity or function
// such life processes as breathing
b :aseries of actions or operations conducing to an end

especially : a continuous operation or treatment especially in manufacture
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Processes:
LIving entities

Life cycle

e Born
o Grow
* Reproduce / Exchange

e Die

exchange = nil.
process := |
self grow.
exchange := #isomething.
process die.
] beBorn‘




“® Processes in Pharo

x -0 Workspace

F

exchange = nil.
process := |
'‘Business logic herel!'.
self inform: 'Hello from process: ', Proc&ssor activeProcess name.
exchange := #somevalue.
| forkAt: Processor systemBackgroundPriority named: #EsugExample.

Smalltalk script W +L
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RMod @ PrOceSSeS.
example of usage

resetCompletionDelay
"Open the popup after 100ms and only after certain characters”
self stopCompletionDelay.
self isMenuOpen ifTrue: [ A self].
editor atCompletionPosition ifFalse: [ A self].

completionDelay := |
(Delay forMilliseconds: NECPreferences popupAutomaticDelay) wait.
UIManager default defer: [
editor atCompletionPosition ifTrue: [ self openMenu |]
| fork.
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Processes:

example of usage




RMod @ PrOceSSeS.
example of usage

serveConnectionsOn: listeningSocket
"We wait up to acceptWaitTimeout seconds for an incoming connection.
If we get one we wrap it in a SocketStream and #executeRequestResponseLoopOn: on it"

| stream socket |
socket := listeningSocket waitForAcceptFor: self acceptWaitTimeout.

socket ifNil: [ A self noteAcceptWaitTimedOut ].
stream := self socketStreamOn: socket.
[ [ [ self executeRequestResponseLoopOn: stream |
ensure: [ self logConnectionClosed: stream. self closeSocketStream: stream | |
ifCurtailed: [ socket destroy | ]
forkAt: Processor lowlOPriority
named: self workerProcessName
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Processes:
example of usage




Processes:
example of usage

x -0 Workspace v

tickets := Stack new.
tickets add: 1.

buyingTicketProcess := |
tickets isEmpty ifFalse: |
100 milliSecond wait.
self inform: 'Getting ticket nurpber: ', tickets pop printString.
JifTrue: [
self inform: 'No more tickets!'.

E
userl := buyingTicketProcess forkNamed: #UserlProcess.
user2 := buyingTicketProcess forkNamed: #UserZProcessl

Smalltalk script W +L
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Processes:
example of usage




@ Manage process's
Ife cycle Is painful

* When to start a process?
* When to kill a process?
* How to keep a process alive?

* How to synchronise them?




What i1s lasklt

Task focused concurrency framework

Open source (https://github.com/sbragagnolo/
taskit)

Used in projects where performance matters
(PhaROS, Makros, Fog, etc)

6 years old



https://github.com/sbragagnolo/taskit
https://github.com/sbragagnolo/taskit

Whny lasklt

e Synchronise different tasks
* Unlock development perspectives
* Process litecycle agnostic

* Process lifecycle fanatic
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lasks

ike programs, but smaller

Objects

Reusable computation units
Process agnostic

Built up from

* Message sena

 Blocks

Certa
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lask Examples

[ '"Happened' logCr ] schedule.

we do not care about when this task would be executed, not either it result

future = [ 2 + 2 ] future.

we do not care about when it will be executed, yet we do care about the result
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<@ Scheduled Task

e The task will be executed at
some point

e Does not matter when

APATHY! IGNORANCE! SEXISM!
XENOPHOBIA! RACISM!

 No need of synchronisation
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<@ Scheduled Task

The Invisible
hand of running

My call strategy
client := Client new.
clientid: UUID new.
[ self inform: 'save client: . ’ |
clientid asString | schedule, [ self inform: 'save client: .
self save: client. client id asString ]
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el @ Futures

* Objects

* Represent the future of a
computation

* Process agnostic
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od @ Futures

* As mean for getting the computed task result

VOUCHER FOR
COMPUTATION

RESULT:

J6EECY
J6EECY




ol @ Futures

* As mean of synchronisation

e Synchronous

* Asynchronous

e Tasks combination

. s . LY %‘_)
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"®  Synchronous

My call

future :=[
stream write: data.
stream read

| future.

The Invisible hand
of running strategy

response :=future synchronizeTimeout: 10 seconds.

self execute: line.

06EECY

TTTTTTTTTTT

..............

stream write: data.

V := stream read

future deploy: v

* synchronous

e asynchronous

* task combination

. k
7725 2061
e
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o®
RMod @

YNCNroNouS

x -0 Playground D? e
Page > i -=

‘stream := #file asFileReference readStream.
future =
1 second wait.
stream nextLine
| future.
selfinform: (future synchronizeTimeout: 10 seconds).
self inform: 'After Synchro’

* synchronous
e asynchronous

* task combination

y 4 M
3
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o®
RMod @

YNCNroNouS

x -0 Playground B ? o
Page > [l -=

content:= 'Content'.
\ future :=|

content at: 10 put: $b.

] future.

} future synchronizeTimeout: 10 seconds.

self inform: 'After Synchro'

* synchronous
e asynchronous

* task combination

Vg Bl
3
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"®  Asynchronous

My call The Invisible hand
of running strategy

future:=[
stream write: data.
stream read

| future.
future onSuccessDo:
[:v] stream write: data.
self execute: v. V ‘= stream read . synchronous
] future deploy: v
e asynchronous

e task combination

self execute: v.

DDDDDDDDDDD

..............

o P [, <
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RMod @

Page

ASYNCNronous

Playground

stream := i#file asFileReference readStream.
future:=[

1 second wait.
stream nextLine

| future.
future onSuccessDo: [ : v| selfinform: v. ].

self inform: '‘Before Synchro'

> 1 -=

B2

* synchronous

e asynchronous

e task combination

V4
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"®  Asynchronous

x - L[]
Page

content :='Content’.
future ==
content at: 10 put: $Sb.
] future.
future onFailureDo:[: e | e debug ].
self inform:'Before Synchro’

Playground

D23k~
» 2l -=

* synchronous
e asynchronous

e task combination

7
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“® Task combination

* Reinforce sequence
e Jransform results

* Trigger new processes

* synchronous

e asynchronous

* task combination
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S Collect

Run in sequence

x -0 Playground
Page

defaultMorphFuture := [ Morph new ] future.

redMorphFuture := defaultMorphFuture collect: [ : m | m color: Color red ].
redMorph := redMorphFuture synchronizeTimeout: 1 second.

redMorph openinWorld.

@7

w

P B -=

VOUCHER FOR
COMPUTATION

VOUCHER FOR
COMPUTATION

RESULT:
PAINT IT RED...

RESULT:
BLUE MORPH...

06EECY

06EECY
+

06EECY

06EECY

06EECY

VOUCHER FOR
COMPUTATION

RESULT:
RED MORPH...

06EECY

* synchronous
e asynchronous

* task combination

7
<
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RMod @ .

Run concurrently and join

x -0 Playground B 2 i
Page » [F [ -=

I
aMorphFuture := [ Morph new ] future.

anOtherMorphFuture := [ Morph new color: Color red; position: 50@18 ; yourself ] future.
zippedMorphFuture := aMorphFuture zip: anOtherMorphFuture.

morphs := (zippedMorphFuture synchronizeTimeout: 1 second ) .

morphs do: #openInWorld

RESULT: RESULT:

Y7 VOUCHER FOR |~ UJ| vOUCHER FOR | ©- UJ| VOUCHER FOR |- * synchronous
™| compuraTion | ™ computaTion |~ ™' compuTtaTioN |~

o o Zl P = DOf =18 - * asynchronous
co — co co — RESULT: o y

de) de) de) de) de) de)

o o o o o o

task combination

7
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e Fallback To

Run concurrently, responds conditionally

x - [ Playground B ? e
Page 3 -=

fkutureToFail :=[ Error signal ] future.

futureToFallback = 'HIere a fallback routine ' ] future.
futureThatDoNotFail := futureToFail fallbackTo: futureToFallback.
futureThatDoNotFail synchronizeTimeout: 1 second.

g VOUCHER FOR g g VOUCHER FOR g g VOUCHER FOR g  synchronous
COMPUTATION COMPUTATION COMPUTATION

] (6] FBT J) |l . o d] . asynchronous

o RESULT: o o RESULT: o - o RESULT: o

co co de) coO de) de) o

o () () () () o + task combination

7
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Runners
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* Objects

* Represent the processing
architecture

1. How

2. Where

3. When
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Same process
New process
Worker
Worker pool

Service

CONSOLIDATED PBY
‘CATALINA

y 4
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e Simple to instantiate
« Non lifecycle control required

« Handy for debugging simple errors

| aFuture |

aFuture := (TKTTask valuable: [ " do something " ])
future: TKTLocalProcessTaskRunner new.
(TKTTask valuable: [ " do something " ])
schedule: TKTLocalProcessTaskRunner new.

Same process é
Ul Runner

New process
Worker

Worker pool

Service



RMod @

x — 0O Playground h ?

Page P B :

q
i

I futures runner |
runner := TKTLocalProcessTaskRunner new.
futures := (1 to: 2|) collect: [:id |

(TKTTask valuable:[ id seconds wait]) future:
runner
].

self inform: 'finished'.

Same Process

* = [ Process Browser -

(80) DelaySemaphoreScheduler(Delay
(70) 13692: the OSSubprocess child wz
(60) Input Event Fetcher Process: Inpu
(60) Low Space Watcher: Smalltalkimz
(50) WeakArray Finalization Process: W
(40s) Morphic Ul Process: nil

(40) 360691456: my auto-update proc
(10) Idle Process: ProcessorScheduler

Same process é

Ul Runner

New process

» Worker
» Worker pool
* Service

i A '.. |
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e Simple to instantiate
« Non lifecycle control required

« Handy for Ul tasks

* Same process

Ul Runner $

| aFuture |
* New process
aFuture := (TKTTask valuable: [ " do something " ]) « Worker
future: TKTUIProcessTaskRunner new.
(TKTTask valuable: [ " do something " 1) - Worker pool
schedule: TKTUIProcessTaskRunner new.
o Service

y 4

|
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x — 0 Playground ( ?

-
Page P = -=
| futures runner | -
runner := TKTUIProcessTaskRunner new.
future := (TKTTask valuable:[
UIManager default request: 'Enter something!'
1) future: runner.
future onSuccessDo: [ : something | |
self inform: 'You entered ', something ]
v

Ul Runner

* = |1 Process Browser -

80) DelaySemaphoreScheduler(Delay
70) 13692: the OSSubprocess child we
60) Input Event Fetcher Process: Inpu
60) Low Space Watcher: Smalltalkima
)

40s) Morphic Ul Process: nil » Same process

40) 360691456: my auto-update proc

(
(
(
(
(50) WeakArray Finalization Process: W\
(
(
(10) Idle Process: ProcessorScheduler

Ul Runner

New process

 Worker
» Worker pool
» Service
i A '.. |
lrreia — (50~

inventeurs du monde numeérique .




e Simple to instantiate

* Lifecycle managed automatically: The
process dies after the execution of the task

« Handy for executing tasks at the moment - Same process

« Ul Runner
| aFuture |  New process é
: » Worker
aFuture := (TKTTask valuable: [ " do something " ])
future: TKTNewProcessTaskRunner new. « Worker pool
(TKTTask valuable: [ " do something " ])
schedule: TKTNewProcessTaskRunner new. « Service




RMod @

x —0 Playground ( ?

Page P E :

II{ futures runner |
runner := TKTNewProcessTaskRunner new.
futures := (1 to: 100 ) collect: [ :id |

(TKTTask valuable:[ id seconds wait]) future:
runner

1

New-Process

*x — O Process Browser

(80
(70

DelaySemaphoreScheduler(DelayMicrosecondTicker): De |
13692: the OSSubprocess child watcher: [ self schedule. " |

(60) Input Event Fetcher Process: InputEventFetcher>>waitFc |

(60) Low Space Watcher: Smalltalkimage>>lowSpaceWatcher

(50) WeakArray Finalization Process: WeakArray class>>finaliz

(40s) Morphic Ul Process: nil

(40) 360691456: my auto-update process

(10) Idle Process: ProcessorScheduler class>>idleProggs$e process

e T -

o Ul Runner

New process é

Worker

Worker pool

Service

V4
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« [nstantiation requires to hold the worker
reference

e Lifecycle managed by garbage collection &
Watch dog

e Handy for reusing the same process

| aFuture worker |

worker := TKTWorker new.

worker queue: AtomicSharedQueue new.
worker start.

aFuture := (TKTTask valuable: [ " do something " ])
future: worker.

(TKTTask valuable: [ " do something " ])
schedule: worker.

Worker

Service

inventeurs du monde numeérique

Ul Runner

195

E)

6’0
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* Same process
New process

Worker pool
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M Worker

x — [ Playground 5 ? -
Page b E ] - =
xworker future |

worker := TKTWorker new.

worker queue: AtomicSharedQueue new.
worker start.

future := worker future: (TKTTask valuable:[ 'Here a really complex task ']). * Same process

worker schedule: [ self inform: 'lIt was not magic!:) '].
future synchronizeTimeout: 1 second.

Ul Runner

New process

Worker é

Worker pool

Service

.

y 4 -
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Instantiation requires to hold the worker
reference

Lifecycle managed by garbage collection &
Watch dog

Handy for reusing the same process and
control the system’s load

| aFuture pool |

pool := TKTCommonQueueWorkerPool new.
pool poolMaxSize: 4. " default value "

aFuture := (TKTTask valuable: [ " do something " ])
future: pool.

(TKTTask valuable: [ " do something " ])
schedule: pool.

Worker-Pool

Worker

Service

* Same process
Ul Runner

New process

Worker pool é

lreda— (50
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M Worker-Pool

x -0 Playground B2 v | %=0 Process Browser v

Page P B 7 -= (80) DelaySemaphoreScheduler(De [ delaySemaphore wait ] in Delay>
(70) 13692: the OSSubprocess chilc BlockClosure>>ifCurtailed:

pool future | (60) Input Event Fetcher Process: Ir Delay>>wait

pool := TKTCommonQueueWorkerPool new. (60) Low Space Watcher: Smalltalk [ "OSProcess authors suspected tt

pool poolMaxSize: 4. (50) WeakArray Finalization Proces BlockClosure>>repeat

pool start. (40s) Morphic Ul Process: nil [ [ "OSProcess authors suspected

futures := (1 to: 1000) collect: [ : idx | [idx ] future ]. (40) 1026007296: my auto-update | [ self value. Processor terminateA«

(40) 631931136: [ delaySemaphore " Same process

(10) Idle Process: ProcessorSchedu « Ul Runner

* New process
» Worker
« Worker pool é

e Service

V4
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ervice

Instantiation requires to set the task before
starting the service, and also requires an
unique name

Lifecycle managed by the user by start/stop/
restart

Handy for providing services/daemons

| service |

service := TKTParameterizableService new.
service stepDelay: 500 milliSeconds.
service name: 'Unique-Service-Name'.
service step: [ self inform: ' Tick ' ].
service start.

* Same process
e Ul Runner

* New process
» Worker

» Worker pool

« Service $

loveia — W50

o
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M Service

x -0 Playground gﬁ 7 -~ * — [ Process Br i
Page = E T = (80) DelaySemaphoreSchedule
(60) Input Event Fetcher Proces
Bervice := TKTParameterizableService new. (60) Low Space Watcher: Small
service step: [ self inform: 'Stepping' ]. (50) WeakArray Finalization Prc
service stepDelay: 1000 milliSeconds. (40) 360691456: my auto-upda
service name: 'UniqueNameForService'. (40) 65476352: [ delaySemaph
service start. (40s) Morphic Ul Process: nil
(10) Idle Process: ProcessorSch * Same process
(TKTConfiguration serviceManager « Ul Runner
findServiceNamed: 'UniqueNameForService') stop. « New process
< > » Worker
» Worker pool
» Service $

.
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Appendix 1:
ExXtensions



<@ [gskl|t Extensions:
AcCtlt

* Provides an ActTlalk inspired implementation
* Provides processing flavours
* Worker

* Ul

* Same process

inventeurs du monde numérique ' <A




<@ [gskl|t Extensions:

AcCtlt

x - 0O Playground

Page

> B -=

Iobject := MyDummyExample new.
actor := object actor.

actor state: 4.

actor state synchronizeTimeout: 1 second.
object state.

object state: nil.

actor isStateNil synchronizeTimeout: 1 second.

V4
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<@ [gskl|t Extensions:
Shell

 Provides a new kind of task




<@ [gskl|t Extensions:
Shell

x — 0O Playground B 2 -
Page >3 E =

command := (FileReference / #bin f#ls ) command
[N redirectStdoutAsResult;
yourself.
command future synchronizeTimeout: 1 second.

#88165833

V4
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<@ [gskl|t Extensions:
Forklt

 Master / slave architecture

e Reuse most of the task it
and task it shell architecture

* Alpha state, but improving
fast




RMod @

x -0 Playground [ 2 ~||*x -0 Transcript > ||x -0 Test Runner -
Page > B Ml 396561152 requested a task Packag Packag M Test T N
Awakening backend : 967941120 AST-Core-Tests-Formatter ~ TestCase P
TKTArchetypeAwarePool 967941120 requested a task AST-Core-Tests-Matching ASTCacheResetTest i i
yP * - 967941120 requested a task AST-Core-Tests-Nodes ASTClassBuilderTest GLMPharoscri T citAcc
TKTArchetypeAwarePool alllnstances first = thextrort
N 396561152 requested a task AST-Core-Tests-Parser ASTEvaluationTest GLMTe phicT citAcceptD tTextPort
siiii 396561152 requested a task AST-Core-Tests-Visitors ASTTransformationPluginTest NoUnusedTemporaryVari eftT JnusedTemporaryVari eft
967941120 requested a task Anmuncefnenls—Core—Tests—Tests AbstractKeymappingTest OSSFil i essTest(0SSL ) Sig ideLoon
TKTWatchbog onbuty restart . 396561152 requested a task PRI AR KMCategoryTest i i izationT izati
TKTConfiguration runner . 967941120 q ted a task Athens-Cairo-Tests-Transforms KMCombinationTest Prop ionT ToBelnCopyi ol
requestec a tas Balloon-Tests-Collections KMDispatchChainTest ; ionT: dNeedsToBelnComparingProtocol
396561152 requested a task Bluelnk-Tests-Base KMDispatcherTest " ionT ToBelnC. rotocol
967941120 requested a task Calypso-NavigationModel-Tests KMKeymapBuilderTest Prop ionTe d ToBelnC rotocol
396561152 requested a task Calypso-SystemPlugins-Critic-Queries-Tests KMKeymapTest Prop ionT T ols
967941120 requested a task Calypso-SystemPlugins-Deprecation-Queries-Tests KMPerinstanceTest p ionTe P ingProtocol
967941120 requested a task Ca'ws‘*systemPlug:ns—FFl-Queries'—Tests KMShum:utTe'st F hod ionTe hod! i ingProtocol
396561152 requested a task LSRR ISRl EAEs AbstractMorphicUITest Prop ionT Tear JnitTe T ingProtocol
396561152 requested a task 2“."" y A Y guef:e&Tes!s 5 Gérumlql-:so‘lbam o p JnitClassesT p p i OfTestCases
x - [ Inspector on an OrderedCollection ) ? v || 967941120 requested a task C_,_"’ ¢ = ivity-Queries Tests ’ = u"‘f_““""’_ s F JnitCla: ‘:*h r P TearD:w_r:IsCalIedAsLastMessageInTearDownMethodsof‘restcases
- . e . - 967941120 requested a task C.."" i’ = . e e eLMC ! 5 e ReleaseTs oc ¢ fThe
an OrderedCollection [20 items] ('Partition(Size: 1274 Finishe... 2 @ 396561152 requested a task ALY B ivity-Queri - ; ! est ReleaseTi
I row et 4 Calypso-Sy: g ectivity-Qu ests GLMDropDownMorphicTest ReleaseTest>>#testNoEmptyPackages
967941120 requested a task Calypso-SystemPlugins-SUnit-Queries-Tests GLMDynamicMorphicTest ReleaseTest>>#testObsoleteClasses
[index |[item 967941120 requested a task Calypso-SystemPlugins-Traits-Queries-Tests GLMExpanderMorphicTest ReleaseTest>>#testPharoVersionFileExists
1 'Partition(Size: 1274 Finished: true)' 967941120 requested a task Calypso-SystemPlugins-Undeclared-Queries-Tests GLMFinderMorphicTest ReleaseTest>>#testTestCasesEndsWithTestOrTestCase
2 "Partition(Size: 1068 Finished: true)’ (firs is Undeclared) ?meeﬂe&:m."“ gt::mﬂﬂes;eﬂ ReleaseTest>>#testUndeclared
N 5 alypso-SystemQueries-Tests-Queries lorphl ic
3 "Partition(Size: 901 Finished: true)' (first is Undeclared) = Qu e T e ReleaseTest>>#testUnknownProcesses
stion(Si - (first is Undeclared) AL U DRSS ReleaseT asHelpF
4 'Partition(Size: 903 Finished: true)' fi . declared Calypso-SystemQueries-Tests-Scopes GLMMorphicFTTest
5 "Partition(Size: 1064 Finished: true)’ ;9;;;1;: l:: :;2: ; task Calypso-Sy Tests GLMMorphicPharoCodeRendererTest
6 'Partition(Size: 809 Finished: true)' 4 Calypso-Sy 0 Tests GLMPtur?S(np(MorptnlcTest
7 ‘Partition(Size: 1215 Finished: . Clap-Tests-Integration GLMRubricTextMorphicTest
artition(Size: 1215 Finished: true) Clap-Tests-Unit GLMTableMorphicTest
8 'Partition(Size: 913 Finished: true)' ClassAnnotation-Tests GLMTabulatorMorphicTest
9 'Partition(Size: 748 Finished: true)' ClassParser-Tests GLMTextMorphicTest
10 'Partition(Size: 1289 Finished: true)' gellr'lpoft-T'ests—Cl'mnks GLMTMMMP'“:JES(
1 'Partition(Size: 1186 Finished: true)' 3 MLTC;E‘:,TM EILMUdelEhItE ° ey
12 'Partition(Size: 705 Finished: true)' x -0 Halt: -0:00:15:18.046622 Bytecode Bytecode ¥
13 'Partition(Size: 1374 Finished: true)'
E @ !!o"( !ze !n!s © rue)l Stack bProceed (% Restart M Into & Over s Through -=
14 Partition(Size: 1044 Finished: true) - "
15 'Partition(Size: 1092 Finished: true)' e noteAllHasﬁn.lshed " -
16 "Partition(Size: 950 Finished: true)’ TKTTestRunnerHandler noteMaplsFlmshe'd.updatlng.pamllo ' ) N B
17 "Partition(Size: 944 Finished: true)’ TKTTestRunnerHandler handle:for:.updating: [:p | self p : future updating: aTKTTestRunner partition: partition ]
18 ‘Partition(Size: 834 Finished: false)' TKTFuture' deploySuccess: [each value: avalue ]
19 "Partition(Size: 1023 Finished: true)' TKTGE"Q"CT“‘_‘ evaluateOn:
20 'Partition(Size: 1255 Finished: true) TKTTaskExecution doBxecuteTask
TKTReadyTaskState performTaskExecution:
TKTTaskExecution executeTask
TKTTaskExecution value [ self executeTask ]
TKTConfiguration(DynamicVariable) value:during: [activeProcess psValueAt: index put: anObject. aBlock value ]
BlockClosure ensure: v
Source @, Whereis? [ Browse
noteAllHasFinished
| duration |
duration started - DateAndTime now.
self halt: duration asString.
runningHandler tearDown.l

fl Transcript  [Z] Playground il TestRunner & Inspector on an Ordere... & Halt: -0:00:15:18.046622
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<@ [gskl|t Extensions:
Forklt

* Provides an extension for
building iImages

e Provides a new runner:
Remote Worker




<@ [gskl|t Extensions:
Forklt

* Working on adapting to the
iIndustrial standards

* Process communication

Message queue
(RabbitMQq)

* Building process (Puppet/
Vagrant/Others / not yet
decided)




Thanks :

Synchronise different tasks by using powerful and highly
tested futures

Delegate the lifecycle control to specialised runners,
according with your domain

Control the load of your image by using pools of processes

Boost your productivity in concurrency by using a mature
library used for user interaction and robotic communication

https://github.com/sbragagnolo/taskit

V4
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https://github.com/sbragagnolo/taskit

Appendix 2: All the
combinators



RMod .

Combinations: Collect

x -0 Playground
Page b B -

K

A

)
1

I[ aFuture |

aFuture := [ 2 + 3 ] future.

(aFuture collect: [ :number | number factorial ])
onSuccessDo: [ :result | self inform: result asString ].

* synchronous
e asynchronous

* task combination

’Zé,a/—‘,;
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Page

ombinations: Select

Playground

> B -=

future := [ 2 + 3 ] future.
Ifuture select: [ :number | number even ]ﬂ

onSuccessDo: [ :result | self inform:

result asString ];

onFailureDo: [ :error | self inform: error asString 1.

synchronous

asynchronous

task combination

’Zé,a/—‘,;
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Combinations:
Flat Collect

4

x - 0O Playground O 2

Page > = -
I

future = [ 2 + 3 ] future.
(future flatCollect: [ :number | [ number factorial ] future ])

onSuccessDo: [ :result | self dinform: result asString ].

synchronous

asynchronous

task combination

’Zé,a/—l;
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Combinations: Zip

Page

Playground

B2 o
> B m-=

futurel := [ 2 + 3 ] future.
future2 := [ 18 factorial ] future.
(futurel zip: future2)

onSuccessDo: [ :result | self inform: result asString ]1

synchronous

asynchronous

task combination

Ve
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x =0

Page

Playground

> @ -

4

ﬁyture := [ Error signal ] future
on: Error do: [ :error | 5 ]J

future onSuccessDo: [ :result | self inform: result asString].

* synchronous
e asynchronous

* task combination

’Zé,a/—‘,;
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Combinations:

Fallback [0

x - 0O Playground B 2 -
Page b B =
FailFuture := [ Error signal ] future.

successFuture := [ 1 + 1 ] future.
(failFuture fallbackTo: successFuture)
onSuccessDo: [ :result |self dinform: result asString ]J

* synchronous
e asynchronous

* task combination

’Zé,a/—l;
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Combinations:

-Irst complete

(failFuture firstCompleteOf: successFuture)
onSuccessDo: [ :result | self inform: result asString ];
onFailureDo: [ :error | self inform: error asString 1.

x — 0O Playground O 2 -
Page P = -=
FailFuture := [ 2 second wait. 20 ] future.

successFuture := [ 1 second wait. 1 + 1 ] future.l

synchronous

asynchronous

task combination

’Zé,a/—l;
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ANnd then

Run in sequence

x - 0O Transcript v

"‘
x =0 Playground a2 -
Page > B -=

T(f 1+ 17 future
andThen: [ :result | result logCr ])

andThen: [ :result | Stdio stdout nextPutAll: result ])
andThen: [ :result | self inform: result asString ].

synchronous

. {' AND THEN

\ 4

BALZAC'S

asynchronous

task combination

7
I <
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Concurrence

* From old french “concurrencé”
* Co-occurrence (Happening simultaneously)

e Competition

V4

(e
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Concurrence (CS)

Multiple computations happening at the same time, in the
same system

or

Ability of different parts or units of a program, algorithm, or problem to be executed
out-of-order or in partial order, without affecting the final outcome.




Concurrence (CS)

Why should we”?

* Not blocking the user
* Enhancing the resources usage
* Doing things in background (or while the CPU is idle)

 Managing many time-consuming operations simultaneously (1/O)




Concurrency

e Sharing resources

* Maximising the overall performance, in detriment of
the particular or individual performance

V4

inventeurs du monde numérique ¢

50~

2
69 91255 2061

20ns nott



