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itasks

dynamic workflow system

It is a combinator library written in -

It is a toolbox for the rapid development of WFMSs

It is a Domain Specific Language embedded in Clean
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It is declarative...

"Declarative specification
of data and tasks
/s sufficient for generating
an executable workflow
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Abstract from implementation details as much as we can
using type driven generic functions

I/0 handling,

communication,

JSON / XML exchange,

web form generation, web form updating,
persistent storage, ...




/ - Tasks - Embedded Workflow Description Language

basic tasks: Task a - unit of work delivering a value of type a

R/

< Filling in a web form, web-service, OS-call (time, date), application call, database access

+ combinators for combining tasks
< Common usage
define order of tasks (sequential, parallel)
assign properties to tasks (worker, priority, deadline),
< Exceptional usage
workflow / task process handling (create, waitFor, suspend, kill)
exception handling

+ Clean host language features

/

< recursive -, higher order -, polymorphic -, overloaded -, generic - functions

/

< strongly typed + dynamic typing




Examples of basic tasks for filling in forms

enterInformation o d — Task a | descr d & iTask a
updateInformation da — Task a | descr d & iTask a
class iTask a

| gVisualize {|*1} // information for form creation

, gUpdate {|*[} // form update

, 9Eq {I*1} // equality test

, gDefaultMask {|*|} // form status

, gVerify {|*[} // predicate value has to obey

, JSONEncode {|*|}

, JSONDecode {|*|} // JSON encoding - decoding

, XMLEncode {|*|}

, XMLDecode {|*|} // XML encoding - decoding

,TCa // serialization - de-serialization




A very small *complete* example I

module example
import iTasks

Start it *World — *World
Start world = startEngine [workflow "demo task" myTask] world

myTask :: Task Int
myTask = enterInformation "Please fill in the form:"




iTask Client

@ delegate - Mozilla Firefox

Bestand Bewerken Beeld Geschiedenis Bladwijzers Extra Help

@*C‘ 4

2 Meest bezocht || Aan de slag

http:/flecalhost/
Laatste nieuws

delegate ® | € Reisplanner » N5 reizigers

J-._': Tasks “ J' Refresh worklist

|| Demo Example Int Subject

|| Demo Example Int

Prigrity

Normal

|| Demo Ex...
Subject: Demo Example Int (1) Managed by: rinus

7 Task Actions -
o ™
Demo Example Int

Please fill in the form:

L]
Task description

Demo Example Int
Fill in the form

b Start task

Progress Managed by

Active rinus<rinug>

Deadline: No deadline

Welcome rinus<rinus> EJLogout \‘}Detug...

Drate Deadline
04 Mar 2011 12:00:39 HNo deadline




A very small *complete™ example IT

myTask = enterInformation “Please fill in the form:"




A very small *complete™ example IT

myTask :: Task [Person]
myTask = enterInformation “Please fill in the form:"

{ firstName it String

rF_ %

:: Person

' [\l Tl demeo task
da.‘_eOfBl Please fill in the form:

First name™: jan
0 gender‘ Sur narme®: jansen
} ‘ Date of hirth®: 13-09-1977
:: Gender = Male | Fernisi Vae

(L]

der'ive CIGSS |TGSk Per'son, Gen First name*: piet

Sur name*: pietersen

Date of birth*: 3@

Gender*: 1 September 2010 *  * [}
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Core Combinators

Basic combinator: interactive editor for filling in forms of a certain type:
updateInformation :: d a — Task a | iTask a & descr d

Main task: define task properties (who has to work on it, priority, deadline):

(@:) infix 3 :: p (Task a) — Task a | iTask a & property p
Sequencing of tasks using monadic bind >>= and return:

(>>=) infix 1 :: (Task a) (a > Task b) — Task b | iTask a & iTask b

return a — Task a | iTask a

Parallel evaluation of tasks:
(-11-) infix 3 :: (Task a) (Task a) — Task a | iTask a
(-&&-) infix 4:: (Task a) (Task b) — Task (a, b) | iTask a & iTask b

With just a few combinators many frequently occurring flows can be defined

semantics: term rewriting system (IFL 2008, PEPM 2011)

Open guestion: What kind of combinators do we really need ?




Core Combinators

Basic combinator: interactive editor for filling in forms of a certain type:
updateInformation :: pa — Task a | iTask a & property p

Main task: define task properties (who has to work on it, priority, deadline):

(@:) infix 3 :: p (Task a) — Task a | iTask a & property p
Sequencing of tasks using monadic bind >>= and return:

(>>=) infix 1 :: (Task a) (a > Task b) — Task b | iTask a & iTask b

return a — Task a | iTask a

Parallel evaluation of tasks:
parallel :: ([a] = Bool) ([a] = b) ([a] > b) [Task a] > Task b | iTask a & iTask b

Open guestion: What kind of combinators do we really need ?
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Defined many toy applications: (see iTask distribution)

@ LllExamples - Mozilla Firefox

@ - c 5T http://localhost/ -
£ Meest bezocht | | Aan deslag Laatste nieuws
AllExamples = <= Reisplanner » N5 reizigers = =+
JoTasks b \:—' Refresh worklist Wielcome Root User <root>
& Admin Subject Priority Progress Managed by Date Deadline
= Examples || Shared Gin editor Normal Active Root User <root= 04 Mar 2011 11:3 Mo deadline
- Business |&2] Google Maps Example Normal Active Root User =root= 04 Mar 2011 11:50: Mo deadline
= Higher order T
=] Miscellaneous
= Geo tracker
= Communication I | Google ...
|e=] Hewsgroups
— ) oogle Ma Example
|z] Mail
| Broadcast
| Mail with confirmation lLLl'IJ = Vf/s"b [
o] Mail with forced rephy — N }
|e<] Delegate Instruction S
— ! o
W on
i |_| E.:hat with somecne Dondgard Lan £
Crisis response - & Toernooiveld
= Changes l _é.?’
E= ) Interactive Workflows S‘.,:
=2 Shared Variables an T
|| Text-Lines (grouped tasks)
|e=] Calculate Sum
|e<] Balanced Binary Tree L "
| Merge Test (List) 1
Merge Test (Documents) .
=) g : steplein — | =
|e=| Google Maps Example o [ =] £
[ sorted List F é‘? o
| Formatted Text E"Efg_gv le | 50 m 1 = £ o
] Choose or add L_LJS 200wt Kaartgegevaps ©2011 Googlg -
= Graphical Editors
G hical Editor
«| Graphica =
L] 3rap ! Overview Map
|| Petri net editor
| Gin editor Overview Map
| Shared Petri net editors S L Bt Meenaa =1
iz gerland o 5 B
| Shared Gin edior Snesk AsEen o Stadskanaa Deimennhorstas@ Bremen
| Workflow starter e il [ 29 | { 27 |
= General 1 - l:l'_ I:Io o
L t {sTely gl
|] Ask opinions Sutt Alkmaar & o Jicvoavesn EN | E37 | | 7]
= Lelysiad npe
= Mordhom [ 1]
Amsterdam £l o Hann
o 1 3 & :l Al Oﬁlo e ]
c == Orsnabriic
e — Haarlemmermeer & == Apel gDU'" Horgae D o Oldenzas L Binde @ Mindsn
Den|Haag Utrecht Enschede Melle 2, :
Google Maps Example T oo = A m Minster gBiclefelda / Herford Llikdeshe
G Rotterdam eoy 2 Doetinchem o = o Detmold
- cht jmegen’” o Bocholt & Dalmen 89887 Shtarsion
Dordrecht© = L rtogenbosch e &
et o 25 Linen © Hamm o g © Paderbom
o Dinslaken o 1EME 2 Lippstadt e}
Eindhoven Q Dortmund
(E312, EssenQ
v Start task = Mene n QAmsberg
= - o Walhert & S Haage 8
Klaar

@ Logout ¥ Debug. ..
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"Real” Prototype Applications using iTasks

Simple workflow:

< Aerial project: Home Healthcare project (Peter Lucas, Bas Lijnse, e.a.)
Testing chronically long diseases caused by smoking
Testing pregnancy disease

Real real-life workflow:

/

< Crisis Management:
Capturing the Netherlands Coast Guard's Search And Rescue Workflow
(ISCRAM 2011, Bas Lijnse, Jan Martin Jansen, Ruud Nanne, Rinus Plasmeijer)
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Home Healthcare project
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Coast Guard Search And Rescue

Ll 3
tham prilepco iy " " T
s " & - | Map | Satelite | Hybrid Terrain
J' luo Redcar, -
e liddliesbron |gh
Scornagn
=earbio .".I
A RNy
Bridlinggn 2o
it , o
Harrg @Ate 3 }hf;}
o 'E;--\. - __,_';"., LA '\_“_,_'.
Le York o
Hull
3 lakefield s, % - )
J e ol
rnsley, ] QF%*[EF 1 - T -é::.-‘- - *‘El:-u kG anp Morden © ] ""rg“":
ham Scuntharpe EA R} & W 2 Aurich =
. th [ Fin Emien o, Wilhel
Sheffield - & I,E;g e 7 g lhlow
i o 3 a .-"\'i—'r':' 1 B 5 4 o
terfie @ Lincoln -3 7‘;,_ A @ . 4‘ [;_- b o <I;'£> “%aldfvi\/ i?" odrmerian ©
- 2 Mansfiel A Ly f\‘;fy ,‘/;}' wfmnnmqﬁy.\ﬁ; ndan
Y - * fr F 5 . (=11 =1
pttingham eogian ‘Iq-:\-:. - - "é’rf ":: @ <> 3& As C'FI o Stadskanaa e
i g o SR s g
Derby .1|~_:h A e It \‘E} Emmen
gty >, S ¥ g Ve O Eé °
Leicester I Norwich . [ = : b & ‘ 52 Hogin et
=] Peterborough™ o S = i) Alkmar. & ‘ »- @T{EI 5 “{Hoogeveen
- ) is o & |yatatyl sk b
ghiam Carby Q LowdsTar J'l‘l v :ﬁ o L‘gf” J & . Mordham
O, g Coventry SECE "E l‘ I 1:3’ i ='-f~ﬂ:s3fe|:.‘r[1_ -'ﬁ' i Almelo &
- L u SECES “___-, ‘g o. -
iy Morthampton "/ '—aarlumrnerrneuro . G55 A melelnorm i Ctcle 2o S
o B & g _% Apeldoom. Hengeloo
sier Bedford o Cambridge {1 Lr) \J] . . Q=TT s i
Ipswich - -\.I o oyl - L I'_,r'|1_ L= Enscheds
Milton pay ol I b — [ ;
‘5.}_ -y } ___“_-" : | : ? v h_r [N LA
=3 e WViest -
m paymes Uutan S:Icgss'.er% S I'i'l )J’ . ’"'::' e -: %?5 E“; MDoeting
L*] 2 ’ " - b 2 : % Morth Ses
High Chelmsford T 2 / i o _ p'r 9§ PSS
o < oSt Albans o @} A : O ) 5 n 05 Cil Wtivese United e
indon oxio 'YCGTbE — & A e 7 ¥Breda = Kirfgdom
& L ane 1{1r1 bouthend OM=Ses R s 27 _ ‘ et Diniaken >
° = ’ 0 Eindhoven _ uthchla
FOMEREEET I mﬂn:"la‘vq@} 38" Eolidzzea. M"N ” -z = : \“"‘;;.'_; 0 Es Fermany
yogle: | okl [51 = ﬁgﬁ 2 . A S
& € Wikirig ur:nrrdon & %&&uﬁsmg:e PPWK. Talb, Aas rﬁ%ﬂa Tachn gere Consulting, MaPleik To/ Kasrst




What did we learn ?

Coordination panels should not be build-in but become user-definable tasks as well
E.g. the iTask main system panel

Sharing of information between tasks needed to monitor developments
Also needed for many to many communication

Forms are not enough: need to be able to specificy GUTI's (windows, menus, ...)

One cannot foresee everything: we have ge running workflows

Currently desig

R : 3
15 YJRVT%\ 3.0 “3\
All this func’rlc}S\»} II ould be J =2 (
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What have we done so far ?

Small extensions to Clean:

®*  Added (Generic) context restriction in types

° Allow overloaded and generic functions in dynamics

*  Allow generic functions to be overfoaded in generic functions

basic tasks:

®*  updateInformation :: d (View i v o) [Action i] (Shared i 0) - Task (Event, Maybe i)
| iTask i & iTask v & iTask o & descr d

combinators for combining tasks

Common usage:
®*  parallel :: d (Merge a ps b) [CTask a ps] [Task a] » Task b
| iTask a & iTask ps & iTask b & descr d

Exceptional usage:

®*  workflow / task process handling
® exception handling

®*  change handling
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More Future work

"  TImprove Practical Applicability

<+ Robustness ? Performance ? Scaling ? Security ? Software evolution ?

% Embedding with existing databases
ORM specification used to map RDB <-> Clean data types

< Distributed Servers
< Add iTasks running on the client, now in JavaScript
<+ How to offer dynamic change to the end user ?

% Reasoning ? Proving ? Testing ?
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