
(1) ACTAS Administrators create and publish Characteristics and Property Classes through 

ontological repositories. 

(2) Service Providers build Service Templates with these elements

(3) Facility Agents (FA) publish Service Templates (ST) and Service Offer Export Records (SOER), 

which select and adapt the valid Service Modi according the currently available ressources. The 

agents (CoA and TrA) use ST and SOER for the construction of a Service Offer (SO). SO contains 

objects of Property classes, which are set with the Value Constraints (Va-Co) (3a und 3b). Trader 

Agents (TrA) follow their own policies and can deal with both ST and SO.

(4) The Service Request Agent (ReA) receives the Service Request of the application environment 

and controls its Life Cycle (4a). ReA creates for the processing of the Service Request a 

Composition Agent (CoA) (4b).

(5) CoA initializes the Composite Structure (CompSt) (Step 0). Every Actor Service Offer (ASO) is 

related with a Service Client and its Personal Agent (PA). (Duality in model: FA-SO, PA-ASO).

CoA communicates with FA und TrA for finding principally compatible Service Offers (Step 1) (5a). 

Through the distinction between ST and SOER, ACTAS allows the FA an adaptation of SO 

according the available resources or to do a reservation for the Component Services. (Support of 

non-functional aspect of service: Availability)

(6) Information of found CompSt is used for the Negotiation Phase. FAs could be useful in the 

Negotiation Phase. 

Service Deployment (7) and the execution of the service (8) are the next phases. After the 

execution, feedback could be used for learning of user preferences. Actor Service Templates (AST) 

could be introduced to the S-model of ACTAS for keeping the user preferences.

 

 

The goal of the ACTAS research is a Service and Composition Model (S-

Model, C-Model) for a Discovery Framework, which not only contains 

descriptions, but reverences for algorithms. The algorithms allow the 

integration of established ways of finding and matching of services 

including their semantic context and the domain ontology.

Roles in ACTAS: 

Service Provider -> Facility Agent (FA) -> Service Offer (SO)

Service Requester -> Request Agent (ReA) -> Service Request (SRe)

Service Client -> Personal Agent (PA) -> Actor Service Offer (ASO)

Service Template (ST) := (ST-ID, FA-ID, SM
+
, GCh*, ST-Env)

Service Mode (SM) := (SM-ID, SP
+
, GCh*, SM-Env)

Service Port (SP) := (SP-ID, CCh
+
, SP-Env)

ST-Env, SM-Env := (ST-Va-Co*, ST-Ex-Co*, Option-Slot*)

SP-Env := (ST-Va-Co*, Option-Slot*)

Service Offer Export Record (SOER) := (SOER-ID, ST-ID, FA-ID, Time-Stamp, Valid-SM
+
)

Valid Service Mode of ST (Valid-SM) := (SM-ID, SM-Env, (SP-ID, SP-Env)*)

A Service Offer (SO) is built from ST und SOER containing objects of Property Classes. 

The objects are initialised with Value Constraints (Va-Co), which have to comply with object internal 

Attributes Constraints. Value Constraints given in SOER overwrite Value Constraints given in ST. 

Composition Model (C-Model)

Service_Request (SRe) := (SRe-ID, ReA-ID, Client-Request
+
, GCh*, SRe-Env)

Client-Request := (PA-ID, RCh
+
, SRe-Cl-Env)

SRe-Env, SRe-Cl-Env := (Va-Co*, Ex-Co*, Re-Option-Slot*)

Composite Structure (CompSt) := (Common, Selected-SM
+
, Merged-SP

+
, Me-Co

+
, Ex-Co_Regel*)

Common := (SRe-ID, ReA-ID, Property-Objekt*)

Selected-SM := (SM-ID, (FA-ID | PA-ID), Property-Objekt
+
, SP-ID

+
)

Merged-SP := (SP-ID1, SP-ID2, Merged-Property-Objekt
+
)

Merge-Constraint (Me-Co) := (SP-ID1, SP-ID2, CCh-ID, (Property-Objekt1, Property-Objekt2)

Exchange-Constraint (Ex-Co) := (Prämisse, Aktion, Property
+
, Property-Exchange-Class

+
)Propery-Merge objects for checking of 

Merge-Constraints (Me-Co)

Composition of principally compatible Business Services Composition of principally compatible Technical Services 

Exchange object for checking of 

Exchange Constraints (Ex-Co)

Step 0: Interpretation of Service Request and initialisation of the Composite Structure (CompSt)

Each Client Request of a Service Request is translated into an Actor Service Offer (ASO). 

Step 1: Search for Service Offers, which are principally compatible with Open Ports of CompSt

A Service Offer is principally compatible with an Open Port, if one Service Mode can be selected, which 

holds a Service Port having the same set of Compatibility Characteristics like the Open Port. 

Step 2: Checking the Merge Constraints (Me-Co) with observing the direction of the composition 

Property objects of principally compatible Service Ports are Ămergedñ into a Merge-Property object.

Step 3: Checking the Exchange Constraints (Ex-Co) for the properties of the whole CompSt

A Ex-Co contains a rule with premise and action. Several (Merge-)Properties are put in relation with help 

of methods of Property-Exchange classes.

ü Feasibility Check of ACTAS

ü Introduction of extended Service Templates for multi-connection and characteristic translation

ü Multi-Agent Environment especially for the support of Negotiation Phase

ü Extending the role of Facility Agent (FA) for reservation of resources

ü Learning of user preferences and introduction of Actor Service Templates (AST)

Discovery 

Framework

ü Use of XML

ü Gaining information for the Negotiation Phase

¶ Compatible Component Services are found through their common Compatibility Characteristics.

¶ Non-functional aspects can also be considered in the selection of Component Services.

¶ The declarative solving of constraints for the whole Composite Structure leads to new information.

¶ Running  Environment for the methods of the Property Classes.

¶ Support for Life Cycle, Separation of Discovery Phase and Negotiation Phase. 

¶ Proactive adaptation on different domains and company policies 

¶ Reactive adaptation e.g. on a changed availability of services with new SOER (FA).

¶ Support of the other phases of Life Cycle

ü Multi-Agents System

ü Mapping of Algorithms

¶ Property Classes keep algorithms, e.g. in order to merge OWL-S Service Profiles (IOPE).

¶ A semantic characteristic maps the algorithms to an ontologically categorized context.

ü Adaptation for different domains and users

¶ The Value Constraints (Va-Co), kept in a semantic characteristic, can define a domain specific ontology.

¶ In the onotological repository, the semantic characteristics are related with the designated user group.

set_constraint_variant(N, Objects, Constraint, Objects_New) :-

get_variant(N, Objects, Constraint, Objects_New).

set_constraint_variant(N, Objects, Constraint, Objects_New) :-

test_variant(N, Objects, Constraint),                                  

N_New is N + 1,

set_constraint_variant(N_New, Objects, 

Constraint, Objects_New).

ü Objects in a declarative environment

¶ New objects are created when checking constraints (Value 

Constraint (Va-Co), Merge Constraint (Me-Co), Exchange 

Constraint (Ex-Co)).

¶ A object collects monotonically the consequences of 

constraints .

¶ Backtracking creates new solving variants of objects. 

=> Classes in ACTAS have to support clowning and variants.

General Characteristic (GCh) := (Char-ID, GCh-Property
+
, Char-Env*)

Compatibility Characteristic (CCh) := (Char-ID, CCh-Property
+
, Char-Env*)

GCh-Property := (Name, Property-Class)

CCh-Property := (Name, Property-Class, Property-Merge-Class)

Char-Env := (Char-Va-Co*, Char-Ex-Co*)


