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Executive Summary
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Proprietary data base used by Essex and other local authorities to manage client equipment records e.g. in social services
SWIFT
Proprietary data base used by Essex and other local authorities to manage client case records e.g. in social services
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1 Introduction

This document provides the WSMO descriptions for the Semantic Web Services developed for the prototype on the ‘Change of Circumstances’ case study scenario as described in previous WP9 deliverables (D9.2 and D9.3). These descriptions include domain ontologies for SWIFT and ELMS related services as well as descriptions of WSMO goals, web-services and mediators developed in IRS-III
This deliverable is directly related to deliverable D9.4 (Change of Circumstance Prototype).

The ‘Change of Circumstances’ case study scenario involves services in two different domains:

· Citizen Assessment: Relates to information about citizens registered in Essex County Council for assessment of services and benefits. This information is stored in the SWIFT database.

· Order Equipment: Relates to information about equipment which is provided to citizens registered in Essex. This information is stored in the ELMS database.
The complete set of WSMO descriptions in this deliverable is available at http://kmi.open.ac.uk/projects/dip/change-of-circumstances/. An html document can also be found at the DIP (BSWC) Server. 

The following WSMO descriptions were developed using IRS-III [2]. In our approach for developing applications using Semantic Web Services with IRS-III we devise a customer team for creating goals descriptions according to user requests and a development team for creating Web Services descriptions for the available deployed Web Services. The application developer is then able to create Mediator descriptions which connect Goals with applicable Web Services and provide mediation services or mapping rules for solving mismatches between corresponding ontologies. Mediators are also used to connect sub-goals of a composed service.
2 Overview of Use Case: Change of Circumstances

The change of circumstances scenario can be defined by means of the following example: 
  “A part-time employed single woman moves into a new rented house, in the same local authority area as their previous address, in order to look after her disabled 86 year old mother, whose previous address was also in the same local authority area. As a result of the mother's disability both mother and daughter can claim for several benefits. 

  The mother has several diseases; she has a heart disease, which hinders her of physical activities (e.g.: she can't lift heavy items) and a knee ailment as well, which prevents her carrying out standards daily tasks (like climb stairs or get into the bath). Because of these difficulties, they want to hire several devices designed for impaired people's houses, in order to help her with her daily work.
At some point her condition gets worse, so she needs some equipment at home to do her daily tasks.  The GP refers the person to the OT (Occupational Therapist - an OT works for the “Social Services” department).  The OT visits the patient to assess if the person really needs some equipment.”
The OT gives the patient a questionnaire to fill out and asks him a lot of questions. Afterwards he makes him some tests (An OT is normally a doctor or a nurse). With the results of the tests and the questionnaire, the OT assesses if the patient needs some equipment or services.
E.g. services: Meals on wheels, someone goes and cleans the house, someone goes and sleeps with the patient, etc. The services are recorded on the SWIFT DB.

E.g. equipment: Stair lift, wheel chair, crutch, etc. The equipment is ordered to the ELMS system and recorded there. The SWIFT DB does not store this information. 

Assessment of non-equipment: If the OT agrees that the patient needs some services, they are ordered to the SWIFT system and the information stored on the SWIFT DB.

Assessment of equipment: If the OT agrees that the patient needs some equipment, there are two possible scenarios:

· If the patient needs the equipment for less than 6 months: the Hospital manages and pays for it – This process doesn’t go trough the ECC and the data is not stored on the ELMS system.

· If the patient’s disease is supposed to persist more than 6 months then the equipment is charged to ECC, who manages it. The data is stored on the ELMS system. 

We are only going to focus on the long-term (>6months) diseases or impairments. ECC pays for the equipment if the person’s disease is expected to last more than 6 months.

No one (nor the hospital, nor ECC) charge people for the equipment. It’s for free. But there are normally waiting lists for the equipment. But if people want to get it right now the can purchase the equipment so they don’t have to wait – this data is not stored anywhere then.
Then the OT assesses what equipment the patient needs
Depending on the price of the equipment, different people have to approve it. (e.g.: the OT can be allowed to order some equipment, for some equipments it has to be a Team Manager, an assistant social worker, a social worker, etc. Each kit has its own approver. 

Once it is approved (by the OT or another person), the equipment is ordered (data stored in the ELMS DB). The order has a budget-code, which is the main identifier of an order. Currently, this order is sent from the OT to the ELMS system in a “free-text notes” secure mail format. Then an operator has to read the mail and manually introduce the relevant data into the ELMS system (Client details, kit issued, dates, etc 
People do not have to give things back; they can have the equipment for life time. But that is a big waste of money for ECC. Some people do return things, and that it is stored on the ELMS DB (returning date).
Assessment and decision making on individual client cases are central to the work of professional staff in Community Care. 

Records on individual people (‘clients’) with whom Community Care has contact are built iteratively to incorporate key facts and notes (‘concerns’) and maintained in a proprietary database system (SWIFT).

Staff in different agencies involved in services affected by a Change of Circumstances need to interact with one or more other agency and frequently ‘refer’ clients to another agency for particular services or other purposes. Case workers in Community Care interact with multiple agencies to activate different services such as health, housing etc

When a client’s circumstances change, case workers in Community Care have a co-ordination  role, which are frequently centred on tracking changes of the living address of the client.

SWIFT and ELMS DATABASES

· Community Care (Social Services) in Essex County Council has a coordinating role and uses the SWIFT database as its main records management tool

· The Housing Department of Chelmsford District Council handles housing services and uses the ELMS database.
The SWIFT system doesn’t hold medical data of the patient. It is a care system. The person’s diseases are not stored here. It holds data for the care the community gives to the people, how they help them making their live easier. It’s not the treatment, it’s data about the person’s life and how the community takes care from him. It is the care around the person.

ELMS is just a management system to get the equipment for a citizen (order it to a warehouse). 
The ELMS system and the SWIFT system they both have duplicated data. They both hold personal details from the patients. There can be inconsistencies. They are not normalized. SWIFT is a huge DB managed by different people, so its structure and the data it holds it’s not normalized.
3 WSMO Descriptions

We provide the WSMO descriptions in OCML [3]. Interoperability will be enabled through an OCML/WSML translator and the DIP API.  The rationale for the following structure of ontologies (WSMO models) is to reflect the division of work between two different agencies - Community Care (Social Services) in Essex County Council and Housing Department of Chelmsford District Council - developing services using two different databases - SWIFT and ELMS. 
3.1 Ontology Structure

The structure of the ontologies for the WSMO descriptions is as follows. See figure 1 for a graphical representation of the ontology structure showing the ‘inheritance’ dependency of the models. Figures 2, 3 and 4 are snapshots of the IRS-III browser showing some of the libraries of WSMO descriptions.
· WSMO – Upper ontology for WSMO conceptual model.
· E-government-upper-level-ontology – General concepts for e-government (e.g. organization, agency, citizen).
· Change-of-circumstances-citizen-ontology – Domain ontology for describing ‘Citizen Assessment’ in the Change of Circumstance scenario. This ontology represents the user viewpoint.
· SWIFT-services-ontology – Domain ontology for describing services derived from the SWIFT database. This ontology represents the service provider viewpoint.
· Change-of-circumstances-citizen-goals – Library of WSMO Goal descriptions for describing Citizen Assessment in the Change of Circumstance scenario.
· Change-of-circumstances-citizen-web-services - Library of WSMO Web Service descriptions for describing Citizen Assessment in the Change of Circumstance scenario.
· Change-of-circumstances-citizen-mediators - Library of WSMO Mediator descriptions for describing Citizen Assessment in the Change of Circumstance scenario.
· Change-of-circumstances-equipment-ontology - Domain ontology for describing ‘Order Equipment’ in the Change of Circumstance scenario. This ontology represents the user viewpoint.
· ELMS-services-ontology - Domain ontology for describing services derived from the ELMS database. This ontology represents the service provider viewpoint.
· Change-of-circumstances-equipment-goals - Library of WSMO Goal descriptions for describing Order Equipment in the Change of Circumstance scenario.
· Change-of-circumstances-equipment-web-services - Library of WSMO Web Service descriptions for describing Order Equipment in the Change of Circumstance scenario.
· Change-of-circumstances-equipment-mediators - Library of WSMO Mediator descriptions for describing Order Equipment in the Change of Circumstance scenario.
[image: image18.jpg]



Fig. 1. Ontology structure for ‘Change of Circumstances’ e-government scenario
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Fig. 2. Library of WSMO Goal descriptions for ‘Citizen Assessment’
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Fig. 3. Library of WSMO Web Services descriptions for ‘Citizen Assessment’
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Fig. 4. Library of WSMO Mediators descriptions for ‘Citizen Assessment’
3.2 WSMO Goals, Web Services and Mediators
In this section we provide the WSMO Goal, Web Service and Mediator for the ‘Get-equipment-assessment ‘ service (user goal 3 in Annex 1) as an illustration.
Get-equipment-assessment: List all the items that fit a certain patient

· Input: patient, reason (mobility-impairment, visual-impairment, hearing-impairment, baby-care, etc)

· Output: List of suitable items (check all item's purpose: if it is = reason (data introduced by the case worker on the web page) (SWS: Check if a certain item is useful for a certain reason) & if user's weight <= items' maximum support weight à suitable item) (WS: "Maximum user weight for a certain item")

3.2.1. GET-EQUIPMENT-ASSESSMENT-GOAL. Mainly specifies the types of inputs and output for the goal.  Concepts may be defined in the domain ontology.
(DEF-CLASS GET-EQUIPMENT-ASSESSMENT-GOAL (GOAL) ?GOAL

           ((HAS-INPUT-ROLE

             :VALUE HAS-CLIENT-WEIGHT

             :VALUE HAS-CLIENT-IMPAIRMENT)

            (HAS-INPUT-SOAP-BINDING

             :VALUE (HAS-CLIENT-WEIGHT "float")

             :VALUE (HAS-CLIENT-IMPAIRMENT "sexpr"))

            (HAS-OUTPUT-ROLE :VALUE HAS-SUITABLE-EQUIPMENT-LIST)

            (HAS-OUTPUT-SOAP-BINDING

             :VALUE (HAS-SUITABLE-EQUIPMENT-LIST "sexpr"))

            (HAS-CLIENT-WEIGHT :TYPE NUMBER)

            (HAS-CLIENT-IMPAIRMENT :TYPE IMPAIRMENT-DESCRIPTOR)

            (HAS-SUITABLE-EQUIPMENT-LIST :TYPE LIST)

            (HAS-NON-FUNCTIONAL-PROPERTIES

             :VALUE GET-EQUIPMENT-ASSESSMENT-GOAL-NON-FUNCTIONAL-PROPERTIES)))

3.2.2. GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE – Inherits the inputs and output from the goal above. This service is decomposed in three sub-goals as described by the orchestration. The choreography of one of the sub-goals contains the grounding (mapping of operations to be invoked) and guarded-transitions (rules for interaction) of the service.
(DEF-CLASS GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE (WEB-SERVICE) ?WEB-SERVICE

           ((HAS-CAPABILITY :VALUE

                        GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-CAPABILITY)

            (HAS-INTERFACE :VALUE

                        GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE)

            (HAS-NON-FUNCTIONAL-PROPERTIES :VALUE

                    GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-NON-FUNCTIONAL-PROPERTIES)))
(DEF-CLASS GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE (INTERFACE) ?INTERFACE

           ((HAS-CHOREOGRAPHY :VALUE

             GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE-CHOREOGRAPHY)

            (HAS-ORCHESTRATION

             :VALUE

             GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE-ORCHESTRATION)

            (HAS-NON-FUNCTIONAL-PROPERTIES

             :VALUE

             GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE-NON-FUNCTIONAL-PROPERTIES)))

(DEF-CLASS GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE-ORCHESTRATION (ORCHESTRATION)

           ((HAS-PROBLEM-SOLVING-PATTERN

             :VALUE

             GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-
                 INTERFACE-ORCHESTRATION-PROBLEM-SOLVING-PATTERN)))

(DEF-CLASS GET-EQUIPMENT-ASSESSMENT-WEB-SERVICE-INTERFACE-
                                     ORCHESTRATION-PROBLEM-SOLVING-PATTERN

  (PROBLEM-SOLVING-PATTERN)

  ((has-body

    :value (lambda (?ontology ?web-service)

             (run-orchestration

              (sequence ?ontology ?web-service 

                        find-items-matching-weight-goal

                        find-items-matching-impairment-goal

                        list-intersection-goal))))))
(DEF-CLASS FIND-ITEMS-MATCHING-WEIGHT-WEB-SERVICE2-INTERFACE-CHOREOGRAPHY

           (CHOREOGRAPHY)

           ((HAS-GROUNDING :VALUE

             (GROUNDED-TO-WSDL normal
              ("c:/CatalogueEntryByWeightInterfaceOut.wsdl"

               "CatalogueEntryByWeightInterfaceOut"

               "CatalogueEntryByWeightInterfaceOut"

               "http://sap.com/research/dip/wp9/elmdb"

               "SAP"

               ((has-client-weight "CatalogueEntryByWeightRequestType"))

               "CatalogueEntryResponseType")))
         (has-guarded-transitions :value

             ((start 

              (init-choreography)

                then

               (send-message 'normal))

))

3.2.3. WEIGHT-TO-LIST-INTERSECTION-MEDIATOR – This mediator connects two sub-goals described in the orchestration above. The mediation service (goals) declares the inputs to be passed to the next sub-goal .
(DEF-CLASS WEIGHT-TO-LIST-INTERSECTION-MEDIATOR (MEDIATOR) ?MEDIATOR

           ((HAS-SOURCE-COMPONENT :VALUE

               FIND-ITEMS-MATCHING-IMPAIRMENT-GOAL)

            (HAS-TARGET-COMPONENT :VALUE LIST-INTERSECTION-GOAL)

            (HAS-MEDIATION-SERVICE :VALUE

               WEIGHT-TO-LIST-INTERSECTION-MEDIATION-SERVICE)

            (HAS-NON-FUNCTIONAL-PROPERTIES :VALUE

               WEIGHT-TO-LIST-INTERSECTION-MEDIATOR-NON-FUNCTIONAL-PROPERTIES)))
(DEF-CLASS WEIGHT-TO-LIST-INTERSECTION-MEDIATION-SERVICE  (GOAL) ?GOAL

           ((HAS-INPUT-ROLE :VALUE HAS-ITEMS-LIST)

            (HAS-INPUT-SOAP-BINDING :VALUE (HAS-ITEMS-LIST "sexpr"))

            (HAS-OUTPUT-ROLE :VALUE HAS-LIST2)

            (HAS-OUTPUT-SOAP-BINDING :VALUE (HAS-LIST2 "sexpr"))

            (HAS-ITEMS-LIST :TYPE LIST)

            (HAS-LIST2 :TYPE LIST)

            (HAS-NON-FUNCTIONAL-PROPERTIES

             :VALUE

             WEIGHT-TO-LIST-INTERSECTION-MEDIATION-SERVICE-NON-FUNCTIONAL-PROPERTIES)))
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Annex 1 - User Requirements for Semantic Web Services in the ‘Change of Circumstances’ scenario.
In the following we describe a high level list of functionalities from which Semantic Web Services have been derived for the prototype, according to the user requirements. These functionalities focus on the assessment of the best equipment for Essex citizens and its delivery. 

SWIFT DATABASE:

1. Create new Citizen record

· Input: Citizen details: address/sex/surname/gender/marital_status...etc

· Output: record created in the SWIFT DB  

2. Several WS to find out the client details 

· Input: Citizen name+address (or NINO if known and stored in the DB)

· Output: Citizen's details: address...telephone...gender, ethnicity..etc (if the citizen is not yet on the DB return null)

3. Change of address/sex/surname/gender/marital_status...age...etc

· Input: Citizen new details

· Output: record updated in the SWIFT DB  

4. Notify-person-decease: 

· inputs: citizen name, citizen address (or National Insurance number if known), date passed away

· outputs: set Date_of_Death in Citizen record in SWIFT DB

5. Stop providing a service

· Citizen 

6. Delete Service for a certain person (or marked them as "Finalised" or sth. similar in the DB) 

7. Open new assessment 

· Citizen, referral
· New assessment related to the referral and the citizen

8. List all the care services available

· Input: "list care services"

· Output: care item list

9. New service for a citizen

· List of care items, citizen, referral, assessment.

10. Create new service and relate it to all the care items; relate it to the proper referral and the citizen and the assessment

11. List all services for a certain citizen        

· Citizen

· His/her care items

  ELMS DATABASE (AND ELMS CATALOGUE)

1. Change of address/telephone number/surname/marital_status...

· Input: Citizen new details

· Output: record updated in the ELMS System

2. Create new order 

· Client details, item code, approved date, staff code, delivery date  (some data to be taken from ELMS catalogue to add it to the ELMS DB)

· Record created 

3. Return an item

· Item code, collection date

· Add collection date to the item's record

4. Select all the items of a certain category

· Input: category

· Output: list of items

5. Item's category

· Input: item

· Output: item's category

6. List all the items a certain case worker can issue

· Inputs: case worker ID à find his level (OT, OTA, OT manager, etc)

· Outputs: List of items allowed to be issued by this case worker (check if the case worker level is the same than the "Essex SS OT Dept" field in the ELMS catalogue. If blank: anybody can issue it)

7. Check if a certain kit can be issued by a certain case worker

· Inputs: case worker code, item code

· Output: allowed/not allowed (check case worker level and Essex SS OT Dept.(see previous WS)

8. Cost of a certain item in the catalogue    

· input: item 

· output: cost

9. Essex OT dept of a certain item in the catalogue (who can issue that item)

· input: item 

· output: Ess OT dept

· Add a filed in the ELMS DB: "Pending-of-approval" 

10. List all the pending orders of a certain patient

· input: patient

· output: List all his pending orders

11. Approve a pending order

· input: pending order

· output: order approved (field "pending-of-approval" := false)

12. reject a pending order

· input: pending order

· output: order deleted (delete registry from ELMS DB)

13. Caser worker budget

· Input: case worker details

· Output: case worker's budget

14. List all items bellow a certain cost           

· Input: cost

· Output: list of items

15. Check if item needs a technician fit

· Item

· Yes/no (check technician fit field in ELMS)

16. Maximum user weight for a certain item

· item

· Max user weight

17. Check if an item fits a certain person weight

· Item, person weight

· Yes/no (check max-allowed-user-weight in elms DB)

18. List all suitable items for a certain person weight

· Person weight

· List of suitable items (check max-allowed-user-weight in elms DB)

19. Check if a person is already stored in ELMS

· Citizen details (SWIFT number or name+address)

· Yes/no

20. Cancel patient pending orders

· Citizen details

· Cancel all orders (delete the registries)

USER GOALS:

1. Check if a certain case worker has enough budget to issue a certain (several) item/s           

· Input: case worker details, item/list of items

· Output: yes/no (if the sum of the cost of all items is less or equal the case worker's budget) (WS: "Cost of a certain item in the catalogue")

2. Check if a certain item is useful for a certain reason

· Item, reason (mobility-impairment, visual-impairment, hearing-impairment, baby-care, etc)

· Yes/no (check if the item's purpose is = reason (data introduced by the case worker on the web page) 

3. List all the items that fit a certain patient

· patient, reason (mobility-impairment, visual-impairment, hearing-impairment, baby-care, etc)

· List of suitable items (check all item's purpose: if it is = reason (data introduced by the case worker on the web page) (SWS: Check if a certain item is useful for a certain reason) & if user's weight <= items' maximum support weight à suitable item) (WS: "Maximum user weight for a certain item")

4. ASSESS PATIENT

· Assess services to patient

· Assess equipment to patient

5. Assess services to patient

· Open new assessment (WS: Open new assessment)

· Lists all services (WS: "List all the care services available")

· Check the ones he wants (case worker selects one or more services (or none)) à Create a list of services we want

· Order service ("WS: New service for a citizen")

6. Assess equipment to patient

· Patient: Its weight, the reason of applying for equipment, the case-worker code (permits)

· Lists all the kits suitable for that patient (weight) and the reason of applying, and checks if the case-worker has permits to issue that item (SWS: Check if a certain case worker has enough budget to issue a certain (several) item/s )

a. If he has: Call: "SWS Confirm selection"

b. If not: warning: shows who has to confirm the selection "WS Essex OT dept of a certain item"

c. Continue?   Store the data on the ELMS DB but with a field "pending of approval" (then he contacts another case worker who can approve the data - he might want to see the patient before)

d. Discard? - Do not store this data

7. Check order by appropriate case worker (another case worker with the proper rights checks the pending orders to assess if they are needed or not - he might want to see the patient before)

· Input: patient à list all his pending orders, approval (event) (WS: "List all the pending orders of a patient")

· Output: set as approved/rejected (call: WS: approve an pending order, WS: reject a pending order)

8. Confirm selection

· Input: several selected items

· Output: check if the sum of all their cost is within the case-worker budget. (WS: "Cost of a certain item in the catalogue")

· If not à  warning: you should delete some

· If within his budget: ok: confirm selection: book items: add an entry on the ELMS DB ("create new order WS")

9. Patient-moves-house

· Patient name, former address à SWIFT à get his/her details

· Check his details in the SWIFT DB à Change address

· Change pending equipment orders: Check if he is in the ELMS DB (If he has any pending orders on the ELMS system) à Change patient details here

· List all the former services (WS: List all services for a certain citizen)

· Check which ones she does not need anymore: delete the (WS: Stop providing a service) 

· Provide new services-equipment : SWS Assess-patient (input: referral)

10. Patient-passes-away

· Patient name, address à get SWIFT details

· Set "date-deceased" in SWIFT to the date of deceasing

· Cancel patient pending equipment orders (WS: Cancel patient pending orders)

· Cancel patient services (WS: Stop providing a service)

· If returned items: (WS: return an item)
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