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ÅIntuitive, understandable Problem encodingsΧȫ

ÅΧ Ŝŀǎƛƭȅ extensible

Åthe beauty of Guess and Checkto solve complex problems on top
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Station 1:
1999-2003

AI Planning
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!L tƭŀƴƴƛƴƎΧ

Åfluents:    on(c,a), on(b,table), on(a,table)

ÅActions:   move(c,table)  with    
Åpreconditions: 

executable move(B, L) if block(B).

nonexecutable move (B, B).
nonexecutable move (B, L) if blocked (B).
nonexecutable move (B, L) if blocked (L) . 

Åeffects:
caused on (B, L)  after move (B, L).

caused - on(B, L)  after move (B, L1), on(B,L), L1<>L .
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!L tƭŀƴƴƛƴƎΧ ƛƴǘǳƛǘƛǾŜ ŜƴŎƻŘƛƴƎ

Åfluents:    on(c,a, 0). on(b,table, 0). on(a,table, 0).

ÅActions:   move(c,table, T).  
Åpreconditions: 

: -  move(B,B,T).
: -  move(B,L,T) , blocked(B,T).   

: -  move(B,L,T) , blocked(L,T)  . 

Åeffects:
on(B, L, T+1 ) :-  move(B, L,T ).

- on(B, L,T+1 ) :- move(B, L1,T ), on(B,L,T), L1<>L .

Åimplicit background knowledge:
blocked (B,T ) : -  on(_,B,T), block (B).

on(B,L,T+1 ) : -  on(B,L,T), not ïon(B,L,T).
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!L tƭŀƴƴƛƴƎΧ ƎǳŜǎǎ ŀƴŘ ŎƘŜŎƪΥ

Åfluents:    on(c,a, 0). on(b,table, 0). on(a,table, 0).

ÅActions:   move(c,table, T).  
Åpreconditions: 

move(B, L,T) v - move(B, L,T) : -  block(B), location(L), time(T).
: -  move (B,B,T).

: -  move(B, L,T) , blocked(B,T).   blocked(B,T) : -  on(_,B,T).
: -  move(B , L,T) , blocked(L,T)  . 

Åeffects:
on(B, L, T+1 ) :-  move(B, L,T ).

- on(B, L,T+1 ) :- move(B, L1,T ), on(B,L,T), L1<>L .

Åimplicit background knowledge:
blocked (B,T ) : -  on(B1,B,T), block (B).

on(B,L,T+1 ) : - on(B,L,T), not ïon(B,L,T).

Goal:
 goal(T) : -   on(a,b), 

             on(b,c), 

             on(c,table).

: -  not goal(maxTime).

time(0..maxTime). 



ÅNondeterministic actions:

Å9ΦƎΦΣ άŎƭǳƳǎȅέ ƳƻǾŜ
on(B, L, T+1 ) v on(B, table , T+1 ) :-  cmove(B, L,T ), on(B,L,T), block(L) .

on(B, L, T+1) : -   cmove(B,L,T), on( B,table,T ).

ÅAction costs /cost optimal planning:
 cost(T,1) : -  cmove(B,L,T).

 cost(T,2) : -  move(B,L,T).

 : ~ cost(T,Cost). [Cost:]
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!L tƭŀƴƴƛƴƎΧ ŜŀǎŜ ƻŦ ŜȄǘŜƴǎƛƻƴǎΥ
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²Ƙȅ L ƭƻǾŜ !{t όǎƛƴŎŜ ƻǾŜǊ нл ȅŜŀǊǎύΧ

Part 1:
1999-2003

AI Planning

Part 2:
2003 ς ǘƻ ŘŀǘŜΧ

Semantic Web



Åά¢ȅǇŜŘέ ƭƛƴƪǎ ƻƴ ǘƘŜ ²Ŝō Χ

ÅΧ  Ŏŀƴ ōŜ ǎŜŜƴ ŀǎ ǎǳōƧŜŎǘ-predicate-object edges in a Graph:
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<http:// www.polleres.net#me > <http:// xmlns.com / foaf /0.1/ workplaceHomepage > <http:// www.wu.ac.at > .

polleres.net#me
workplaceHomepage

www.wu.ac.at

ƛǘϥǎ Ƨǳǎǘ ǎȅƴǘŀŎǘƛŎ ǎǳƎŀǊΧ

{ŜƳŀƴǘƛŎ ²Ŝō Χ w5C ¢ǊƛǇƭŜǎ



ÅΧ ŀǾŀƛƭŀōŜ ƻƴ ǘƘŜ ²Ŝō

ÅΧ queryable via  a query language called SPARQL!
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{ŜƳŀƴǘƛŎ ²Ŝō Χ {ǘŀƴŘŀǊŘǎ ƭƛƪŜ w5C ƘŀǾŜ ƭŜŀŘ ǘƻ 
όǊŜŀƭƭȅύ ōƛƎ hǇŜƴ άYƴƻǿƭŜŘƎŜ DǊŀǇƘǎέΧ

1,101,215,718 triples/edges                           13,602,048,837 triples/edges

https://api.triplydb.com/s/BLOlDrGoK
https://w.wiki/4mN9


ÅΧ ŀǾŀƛƭŀōŜ ƻƴ ǘƘŜ ²Ŝō

ÅΧ queryable via  a query language called SPARQL!
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{ŜƳŀƴǘƛŎ ²Ŝō Χ {ǘŀƴŘŀǊŘǎ ƭƛƪŜ w5C ƘŀǾŜ ƭŜŀŘ ǘƻ 
όǊŜŀƭƭȅύ ōƛƎ hǇŜƴ άYƴƻǿƭŜŘƎŜ DǊŀǇƘǎέΧ

PREFIX dbr: <http://dbpedia.org/resource/>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX dbo: <http://dbpedia.org/ontology/>

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>

SELECT ?N WHERE {
  ?X rdf:type dbo:Architect ;
     rdfs:label ?N .
  {{?X dbo:birthPlace dbr:Baghdad}
   UNION
   {?X dbo:birthPlace dbr:Vienna}}   
     
  FILTER (lang(?N) = "en")

}



{ŜƳŀƴǘƛŎ ²Ŝō Χ{ǘŀǘǳǎ Ϥнллс

ÅSemantics of SPARQL in parts undefined

Å±ŀǊƛƻǳǎ ŜȄǘŜƴǎƛƻƴǎ ōŜƛƴƎ ŘƛǎŎǳǎǎŜŘΧ
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{t!wv[Χ ƛƴǘǳƛǘƛǾŜ ŜƴŎƻŘƛƴƎ

ÅWhy I liked SPARQL?

14

SELECT ?X

WHERE { 

   ?X rdf:type  dbpedia:Architect .

   ?X dbpedia:birthPlace   dbpedia:Baghdad .       

      }  

answer(X ) : -

        triple( X,  birthPlace  , baghdad ) ,  

        triple( X,  type , architect) .

for the same reason I love ASP! Obvious similarities to Datalog...



{t!wv[Χ ƛƴǘǳƛǘƛǾŜ ŜƴŎƻŘƛƴƎ
some not entirely trivial, e.g. OPTIONAL:
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  : tim            foaf:knows  : jim  .  : tim  :email <mailto: timbl@w3.org> .

  : jim            foaf:knows  : tim  .

Example Query:

triple( : tim , knows, : jim  ) .   triple(:tim , email, timbl@w3.org  ) .

triple( : jim , knows, : tim  ) .

U
=

X Y

tim jim

jim tim

X M

tim timbl@w3.org
\

X M

tim timbl@w3.org

X Y

tim jim

jim tim

=      ?
X Y M

tim jim timbl@w3.org

jim tim

SELECT ?X ?M

   WHERE {

     { ?X foaf:knows  ?Y }

          OPTIONAL

   { ?X :email ?M }

         }

evalP(X,Y,M ) : -  triple( X, knows, Y ) , triple( X, email, M) .

evalP(X,Y, null ) : -  triple( X, knows, Y ) , not  evalP1(X) .

evalP1(X) : -  triple( X, email, M) .

answer(X,M )  : -  evalP(X,Y,M ) .

X M

tim timbl@w3.org

jim

Give me people who know somebody and OPTIONALLY their email address:
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[Polleres, 2007] shows that all of SPARQL 1.0 can be translated to (safe) nonrecursive Datalognot.

[Angles&Gutierrez 2008] vice versa show that (safe) nonrecursive Datalognot likewise be encoded 
into SPARQL.

{t!wv[Χ ƛƴǘǳƛǘƛǾŜ ŜƴŎƻŘƛƴƎ



17

1) We could show that additional features of SPARQL 1.1 were also easily encodable in DatalogΧ

нύ Χ ŀƴŘ όŀƭǊŜŀŘȅ ōŜŦƻǊŜύ ǇǊƻǇƻǎŜŘ ŀ ǎŜƳŀƴǘƛŎǎ ǘƻ ǳǎƛƴƎ {t!wv[ ŀǎ ŀ ǊǳƭŜǎ ƭŀƴƎǳŀƎŜ ǘƻ ŘŜŦƛƴŜ ǘƘŜ 
ǎŜƳŀƴǘƛŎǎ ƻŦ w5C ǎƻǳǊŎŜǎ ǇƻǘŜƴǘƛŀƭƭȅ Ƴǳǘǳŀƭƭȅ ǊŜŦŜǊǊƛƴƎ ǘƻ ŜŀŎƘ ƻǘƘŜǊΧ

{t!wv[Χ !{tΩǎ ŜŀǎŜ ƻŦ ŜȄǘŜƴǎƛƻƴǎΥ
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{t!wv[Χ !{tΩǎ ŜŀǎŜ ƻŦ ŜȄǘŜƴǎƛƻƴǎΥ
UƴŦƻǊǘǳƴŀǘŜƭȅ ŘƛŘƴΩǘ ƳŀƪŜ
it to the standard ;-), 
ōǳǘ ƘŜǊŜΩǎ ǘƘŜ ƛŘŜŀΥ

Web source P1: Web source P2:

: tim  :knows : jim  . 

: tim  :email <mailto: timbl@w3.org> .

: jim  :knows : tim  .

CONSTRUCT {?s :email ?m }

FROM P2

WHERE {?s :email ?m }

: jim  <mailto:jim@rpi.edu > .

CONSTRUCT {jim  :knows ?m }

FROM P1

WHERE {: jim  :knows ?m }
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{t!wv[Χ !{tΩǎ ƎǳŜǎǎ ŀƴŘ ŎƘŜŎƪ Υ
UƴŦƻǊǘǳƴŀǘŜƭȅ ŘƛŘƴΩǘ ƳŀƪŜ
it to the standard ;-), 
ōǳǘ ƘŜǊŜΩǎ ǘƘŜ ƛŘŜŀΥ

Web source P1: Web source P2:

: tim  :knows : jim  . 

: tim  :email <mailto: timbl@w3.org> .

: jim  :knows : tim  .

CONSTRUCT {?s :email ?m }

FROM P2

WHERE {?s é OPTIONAL é }

: jim  <mailto:jim@rpi.edu > .

CONSTRUCT {jim  :knows ?m }

FROM P1

WHERE {: jim  é NOT EXISTS é }

Could involve recursion and cycles 
over negation, elegantly solvable 

with ASP semantics!



Semantic Web Χ ƳƻǊŜ ǊŜŎŜƴǘ !{t ŀǇǇƭƛŎŀǘƛƻƴǎΥ

ÅSHACL:  a language to formulate constraints over RDF graphs

ÅE.g.:

20

: StudentShape  a sh:NodeShape  ;  

sh:targetNode  :Ben ; 

sh  : property [

sh:path  : enrolledIn  ;

sh  : qualifiedMinCount  1 ; 

sh  : qualifiedValueShape  [

sh:class  :Course ]] .

: Ben : enrolledIn  : C1 .

Shape: Data Graph:

Each defined 
target node needs 

to fulfill the 
constraints, in this 

case:

There needs to be 
at least one Course 
that the student is 

enrolled in.

: Ben : enrolledIn  :C1 .

:C1 :type Course.



SHACL Χ ŎƻƳǇǳǘƛƴƎ ǊŜǇŀƛǊǎ ōȅ DǳŜǎǎ ŀƴŘ ŎƘŜŎƪΥ

ÅIdea:  Without going into details of the encoding: we encode repairs 
inspired by 
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SHACL Χ ŎƻƳǇǳǘƛƴƎ ǊŜǇŀƛǊǎ ōȅ DǳŜǎǎ ŀƴŘ ŎƘŜŎƪΥ

ÅIdea:  Without going into details of the encoding: we encode repairs 
inspired by 
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: Ben : enrolledIn  :C1 .

:C1 :type Course.

Data Graph:

vs. 

Guess a pair (A,D) of additions and deletions that repair all target nodes

ƺ cardinality minimality

ƺ strategy for introducing new nodes (for minimality constaints

ƀ relaxed encoding to repair a maximal number of target nodes

ƺ in the case not all target nodes can be repaired

ƀ Implementation using Java and Clingo

: Ben : enrolledIn  :C1.

:Ben : enrolledIn  :new1 .

:new1 :type Course.



SHACL Χ ŎƻƳǇǳǘƛƴƎ ǊŜǇŀƛǊǎ ōȅ DǳŜǎǎ ŀƴŘ ŎƘŜŎƪΥ
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Active work in this space, we can built upon:

{ƻƳŜǿƘŀǘ ǿƻǊƪ ƛƴ ǇǊƻƎǊŜǎǎΣ ǎƛƴŎŜ ƛǘ ƛǎ ƴƻǘ млл҈ ŎƭŜŀǊ ǿƘŀǘ ŀ άƎƻƻŘέ ǊŜǇŀƛǊ ǎŜƳŀƴǘƛŎǎ ǎƘƻǳƭŘ ƭƻƻƪ ƭƛƪŜΣ ōǳǘ ς we hope - 
encoding this as a repair problem helps to clarify the semantics of the standard:

-    encode more complex repair policies
- e.g. fix a part of the vocabulary/signature

- similar issues as in SPARQL++ arise when you allow recursion (cf. 
- raise a discussion about intuitive repairs, may need extension of the SHACL standard!



ÅIntuitive, understandable Problem encodingsΧȫ

ÅΧ Ŝŀǎƛƭȅ extensible 

Åthe beauty of Guess and Check to solve complex problems on top
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²Ƙȅ L ƭƻǾŜ !{t όǎƛƴŎŜ ƻǾŜǊ нл ȅŜŀǊǎύΧ
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AI Planning

Part 2:
2003 ς ǘƻ ŘŀǘŜΧ

Semantic Web

Part 3:
ca. 2014 ς нлннΧ

Business Process 
Management



Resource allocation in BPM

ÅRecently concluded PhD thesis:
Giray Havur

25

Co-supervisor/Co-PI  
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Resource Allocation in Business Processes

ÅA standardized and popular graphical notation 
for specifying business processes

Organizing Work
Business Process Modelling Notation

Activity 1

Activity 2

Activity 5X X

Activity 3

Activity 4

+ +

X X
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Organizing Work
Business Process Modelling Notation

Activity 1
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Activity 5X X

Activity 3

Activity 4

+ +

X X

Exclusive Gateway
(Diverging)

Exclusive Gateway
(Converging)
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Organizing Work
Business Process Modelling Notation

Activity 1

Activity 2

Activity 5X X

Activity 3

Activity 4

+ +

X X

Question?

Decision 1

Decision 2
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Resource Allocation in Business Processes

Study 
requirements

+

Develop 
backend

Verify 
backend

Develop 
frontend

Verify 
frontend

+ Deploy 
system

Organizing Work
BPMN Example

Process Model: A BPMN Model for Software Development
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Resource Allocation in Business Processes

Study 
requirements

+

Develop 
backend
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backend

Develop 
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Verify 
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Organizing Work
BPMN Example

Process Model: A BPMN Model for Software Development
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Organizing Resources
Role -based Access Control Model

Study 
requirements

+

Develop 
backend

Verify 
backend

Develop 
frontend

Verify 
frontend

+ Deploy 
system

1 mo.

5 mos. 3 mos.

6 mos. 5 mos.

2 mos.

Manager Amy

Glen

Oliver LisaJessie

Liam

MiaJunior 
Dev.

UI 
Developer

Testing 
Expert

Software 
Engineer

Organizational Model: An RBAC Model of the Software Development Company 
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+
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SIEMENS

Goals:

Business Process 
Management System

Request Response

1..1Representing a wide variety of resources in RABP

2.  Selecting suitable KRR formalisms for implementing RABP

Å  Declarative formalisms
Å Answer Set Programming (ASP)
Å Constraint Programming (CP)

3.  Devising a realistic benchmark for testing RABP methodsASP solvers

RABP in CPRABP in ASP

CP solvers
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=æ¶ṟṣ  MǍɾǸ ɐȒ ǸɅǪɐǱȡɅȓ ȡɅ !ñæ 



Page 12

SIEMENS

Manager Amy

Glen

Oliver LisaJessie

Liam

MiaJunior 
Dev.

UI Developer
Testing 
Expert

Software 
Engineer

ǊŜǎƻǳǊŎŜόά!ƳȅέύΦ
ǊŜǎƻǳǊŎŜόάWŜǎǎƛŜέύΦ
ǊŜǎƻǳǊŎŜόά[ƛŀƳέύΦ
ǊŜǎƻǳǊŎŜόάDƭŜƴέύΦ
ǊŜǎƻǳǊŎŜόάhƭƛǾŜǊέύΦ
ǊŜǎƻǳǊŎŜόάaƛŀέύΦ
ǊŜǎƻǳǊŎŜόά[ƛǎŀέύΦ

ǊƻƭŜόάaŀƴŀƎŜǊέύΦ
ǊƻƭŜόάSoftwareEngineerέύΦ
ǊƻƭŜόάJuniorDeveloperέύΦ
ǊƻƭŜόάUIDeveloperέύΦ
ǊƻƭŜόάTestingExpertέύΦ

rlACόά!ƳȅέΣ άaŀƴŀƎŜǊέύΦ
rlACόάWŜǎǎƛŜέΣέSoftwareEngineerέύΦ
rlACόά[ƛŀƳέΣέJuniorDeveloperέύΦ
rlACόάDƭŜƴέΣέJuniorDeveloperέύΦ
rlACόάhƭƛǾŜǊέΣέUIDeveloperέύΦ
rlACόάaƛŀέΣέUIDeveloperέύΦ
rlACόά[ƛǎŀέΣέTestingExpertέύΦ

=æ¶ṟṣ  MǍɾǸ ɐȒ ǸɅǪɐǱȡɅȓ ȡɅ !ñæ 



Page 12

SIEMENS

Manager Amy

Glen

Oliver LisaJessie

Liam

MiaJunior 
Dev.

UI Developer
Testing 
Expert

Software 
Engineer

ǊŜǎƻǳǊŎŜόά!ƳȅέύΦ
ǊŜǎƻǳǊŎŜόάWŜǎǎƛŜέύΦ
ǊŜǎƻǳǊŎŜόά[ƛŀƳέύΦ
ǊŜǎƻǳǊŎŜόάDƭŜƴέύΦ
ǊŜǎƻǳǊŎŜόάhƭƛǾŜǊέύΦ
ǊŜǎƻǳǊŎŜόάaƛŀέύΦ
ǊŜǎƻǳǊŎŜόά[ƛǎŀέύΦ

rlACόά!ƳȅέΣ άaŀƴŀƎŜǊέύΦ
rlACόάWŜǎǎƛŜέΣέSoftwareEngineerέύΦ
rlACόά[ƛŀƳέΣέJuniorDeveloperέύΦ
rlACόάDƭŜƴέΣέJuniorDeveloperέύΦ
rlACόάhƭƛǾŜǊέΣέUIDeveloperέύΦ
rlACόάaƛŀέΣέUIDeveloperέύΦ
rlACόά[ƛǎŀέΣέTestingExpertέύΦ

llACόάaŀƴŀƎŜǊέΣ άTestingExpertέύΦ
llACόέSoftwareEngineerέΣάJuniorDeveloperέύΦ

ǊƻƭŜόάaŀƴŀƎŜǊέύΦ
ǊƻƭŜόάSoftwareEngineerέύΦ
ǊƻƭŜόάJuniorDeveloperέύΦ
ǊƻƭŜόάUIDeveloperέύΦ
ǊƻƭŜόάTestingExpertέύΦ

=æ¶ṟṣ  MǍɾǸ ɐȒ ǸɅǪɐǱȡɅȓ ȡɅ !ñæ 



Page 12

SIEMENS

Manager Amy

Glen

Oliver LisaJessie

Liam

MiaJunior 
Dev.

UI Developer
Testing 
Expert

Software 
Engineer

ǊŜǎƻǳǊŎŜόά!ƳȅέύΦ
ǊŜǎƻǳǊŎŜόάWŜǎǎƛŜέύΦ
ǊŜǎƻǳǊŎŜόά[ƛŀƳέύΦ
ǊŜǎƻǳǊŎŜόάDƭŜƴέύΦ
ǊŜǎƻǳǊŎŜόάhƭƛǾŜǊέύΦ
ǊŜǎƻǳǊŎŜόάaƛŀέύΦ
ǊŜǎƻǳǊŎŜόά[ƛǎŀέύΦ

rlACόά!ƳȅέΣ άaŀƴŀƎŜǊέύΦ
rlACόάWŜǎǎƛŜέΣέSoftwareEngineerέύΦ
rlACόά[ƛŀƳέΣέJuniorDeveloperέύΦ
rlACόάDƭŜƴέΣέJuniorDeveloperέύΦ
rlACόάhƭƛǾŜǊέΣέUIDeveloperέύΦ
rlACόάaƛŀέΣέUIDeveloperέύΦ
rlACόά[ƛǎŀέΣέTestingExpertέύΦ

llACόάaŀƴŀƎŜǊέΣ άTestingExpertέύΦ
llACόέSoftwareEngineerέΣάJuniorDeveloperέύΦ

Study 

requirements
+

Develop 

backend

Verify 

backend

Develop 

frontend

Verify 

frontend

+ Deploy 

system

1 mo.

5 mos. 3 mos.

6 mos. 5 mos.

2 mos.

alACόάStudyRequirementsέΣ άaŀƴŀƎŜǊέύΦ
alACόάDevelopBackendέΣ άJuniorDeveloperέύΦ
alACόάVerifyBackendέΣ άTestingExpertέύΦ
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Study 

requirements
+

Develop 

backend

Verify 

backend

Develop 

frontend

Verify 

frontend

+ Deploy 

system

1 mo.

5 mos. 3 mos.

6 mos. 5 mos.

2 mos. 4 mos.

Junior 

Dev.
Develop 
backend

1 mo.

Verify 
frontend

Lisa

defaultDurationόά{ǘǳŘȅwŜǉǳƛǊŜƳŜƴǘǎέΣмύΦ
defaultDurationόά5ŜǾŜƭƻǇ.ŀŎƪŜƴŘέΣрύΦ
defaultDurationόά±ŜǊƛŦȅ.ŀŎƪŜƴŘέΣоύΦ
defaultDurationόά5ŜǾŜƭƻǇCǊƻƴǘŜƴŘέΣсύΦ
defaultDurationόά±ŜǊƛŦȅCǊƻƴǘŜƴŘέΣрύΦ
defaultDurationόά5ŜǇƭƻȅ{ȅǎǘŜƳέΣнύΦ

rsaDurationόά[ƛǎŀέΣέ±ŜǊƛŦȅCǊƻƴǘŜƴŘέΣмύΦ
lsaDurationόάWǳƴƛƻǊ5ŜǾŜƭƻǇŜǊέΣέ5ŜǾŜƭƻǇ.ŀŎƪŜƴŘέΣпύΦ

SIEMENS

allowedRAD(R,A,D) :- rsaDuration(R,A,D), rlAC(R,L), alAC(A,L). 

allowedRAD(R,A,D) :- lsaDuration(L,A,D), not rsaDuration(R,A,_), rlAC(R,L), alAC(A,L).
allowedRAD(R,A,D) :- defaultDuration(A,D), not rsaDuration(R,A,_), not lsaDuration(L,A,_), rlAC(R,L), alAC(A,L).

Å Resource-specific activity durations
Å Role-specific activity durations
Å Default activity durations

Å Resource-to-role assignments
Å Activity-to-role assignments
Å Role-to-role assignments

General

Specific
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=æ¶ṟṣ  gʔǸɾɾ ǍɅǱ >țǸǪȶ

% generate allocations
1<={allocation(R,A,S,C): time(S), time(C), allowedRAD(R,A,D), C=S+D}<=1 :- activity(A).

% check for scheduling of the preceding activities
:- dPrec(A1,A2), allocation(_,A1,_,C1), allocation(_,A2,S2,_), C1>S2. 

% check for scheduling of the concurrent activities
:- conc(A1,A2), allocation(R,A1,S1,_), allocation(R,A2,S2,C2), S2<=S1, C2>S1, A1<A2.
:- conc(A1,A2), allocation(R,A1,_,C1), allocation(R,A2,S2,C2), S2<C1, C2>=C1, A1<A2.
:- conc(A1,A2), allocation(R,A1,S1,C1), allocation(R,A2,S2,C2), S2>S1, C2<C1, A1<A2.

% minimize makespan
Υɀ ƳŀƪŜǎǇŀƴό¦ύΦ ώ¦ϐ 

Study 
requirements

+

Develop 
backend

Verify 
backend

Develop 
frontend

Verify 
frontend

+ Deploy 
system

t

0 105

Develop backend

Develop frontend

DS

Veri fy backend SRAmy

Liam

Lisa

Oliver

Jessie

VF

9 14
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=æ¶ ṟ MǍɾȡȺʳ MʲʌǸɅɾȡǩȺǸ ǸɅǪɐǱȡɅȓ

Å Teams      

Å E.g., ǘŜŀƳόάǘŜŀƳψōŀŎƪŜƴŘέΣw) :- rlACόwΣέJuniorDeveloperέύΦ

         ǘŜŀƳόάǘŜŀƳψōŀŎƪŜƴŘέΣw) :- rlACόwΣέSoftwareEngineerέύΦ

         tRequirementόάDevelopBackendέΣέteam_backendέύΦ

Manager Amy

Glen

Oliver LisaJessie

Liam

MiaJunior 
Dev.

UI Developer
Testing 
Expert

Software 
Engineer

Glen
Jessie

Liam

Develop 

backend

team_backend
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Å Teams      

Å E.g., ǘŜŀƳόάǘŜŀƳψōŀŎƪŜƴŘέΣw) :- rlACόwΣέJuniorDeveloperέύΦ

         ǘŜŀƳόάǘŜŀƳψōŀŎƪŜƴŘέΣw) :- rlACόwΣέSoftwareEngineerέύΦ

                    tRequirementόάDevelopBackendέΣέteam_backendέύΦ

Å Partially-renewable resources

Å E.g., pResourceόάǿƻǊƪǊƻƻƳψмлмέΣуύΦ

         pRequirementόά5ŜǾŜƭƻǇ.ŀŎƪŜƴŘέΣέǿƻǊƪǊƻƻƳψмлмέΣ bύ Υ- 

                                  b Ґ ІŎƻǳƴǘϑwΥ ǘŜŀƳόάǘŜŀƳψōŀŎƪŜƴŘέΣw)}.
Develop 

backend

workroom_101
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Å Teams      
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         pRequirementόά5ŜǾŜƭƻǇ.ŀŎƪŜƴŘέΣέǿƻǊƪǊƻƻƳψмлмέΣ bύ Υ- 

                                  b Ґ ІŎƻǳƴǘϑwΥ ǘŜŀƳόάǘŜŀƳψōŀŎƪŜƴŘέΣw)}.

Å Non-renewable resources

Å E.g., nResourceόάōǳŘƎŜǘψǎƻŦǘǿŀǊŜψŘŜǾψмέΣрллллύΦ

         nRequirementόά5ŜǾŜƭƻǇ.ŀŎƪŜƴŘέΣέōǳŘƎŜǘψǎƻŦǘǿŀǊŜψŘŜǾψмέΣbύ Υ- 

                             ¢ta Ґ ІǎǳƳϑtaΣwΥ ŀƭƭƻŎŀǘŜόwΣέDevelopBackendέΣ{Σ/ύΣ taҐ/-S},

                                                    costPersonMonth(CPM), N = TPM * CPM.

Develop 

backend

budget_software_dev_1
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RABP in Practice: Camunda BPMS Integration

SIEMENS

RABP (ASP)

camunda
BPMS

Saimir  Bala , Giray Havur , Simon Sperl, Simon Steyskal, Alois Haselbock , Jan Mendling , and Axel Polleres . 
Shapeworks : A BPMS extension for complex process management. In the BPM Demo Track 2016 co -located with 
BPM 2016, volume 1789 of CEUR Workshop Proceedings, pages 50 Ṿ55, 2016.

https://www.youtube.com/watch?v=31PxXoQR9n4  

https://www.youtube.com/watch?v=31PxXoQR9n4
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SIEMENS

Å BRANCH

Å RABP instance generator
Å ASP system configurator
Å Benchmark configurator
Å Benchmark executor
Å Results viewer
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An ASP Systems Benchmark for RABP
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