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Starting Point

• Starting Point was the challenge to harmonize existing 
models for health information systems and related 
specifications. The work was mainly driven by the OMG 
and the German Chapter as well as by the multi-
disciplinary basis available. The work was first NOT 
originated by health IT issues.
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Model

A model is a partial representation of reality. It is restricted
to attributes the modeller is interested in. Defining the 
pragmatic aspect of a model, the interest is depending on 
the addressed audience, the reason and the purpose of 
modelling the reality and using the resulting model for a 
certain purpose and for a certain time instead of the 
original. Therefore, the model as a result of an 
interpretation must be interpreted itself.

Blobel B (2006) Concept Representation in Health Informatics for Enabling Intelligent Architectures. In: Hasman A, 
Haux R, van der Lei J, De Clercq E, Roger-France F (Edrs.): Ubiquity: Technology for Better Health in Aging 
Societies, pp. 285-291. Series Studies in Health Technology and Informatics, Vol. 124. IOS Press, Amsterdam.
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after OMG
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Original Component Complex

*OCCtype : V
annotation identifier : LIST[T/L]

compo nent name 
catego ry is nul l

[See Note 2, 
Table I:1 
Containme...

component annotation:
II:B.1Link Item

(from I:Architectural Compon ent Subsys tem)

Fol der  O CC

0..n0..n

0..n0..n

Selected Component Complex
(from I:Architectural Component Subsystem)

0..n0..n

Data Item

*data item type reference : V
annotation identifier : LIST[TL]
data item content : ?

0..10..1

Composition OCC

0..n0..n

0..n0..n

0..n0..n

0..n0..n

Cluster OCC

0..n0..n

0..n0..n

0..n0..n

Headed Section OCC

0. .n0. .n

0..n0..n

0. .n0. .n

0..n0..n
0..n0..n

Structured Record
after CEN prENV 13606
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Concept Modelling after T. Beale
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Improved Domain Model of Blood Pressure 
Concept

after T. Beale
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EHR
Extract
after CEN EN 13606

EN13606 Extract 
Reference Model

Inheriting CEN 
DataTypes go 
here

Version 4b    
2003-06-30
DL/DK/TB

EXTRACT
Package

DATA_VALUE

ELEMENT
null_flavour[0..1] : CS

0..10..1
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CLUSTER

structure_type[1] : CS     

ITEM

emphasis[0..1 ] : TEXT
obs_time[0..1] : IVL<TS>0 .. *0 .. *

parts
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p arty[0..1 ] :  II
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ENTRY
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annotat io ns[0..1 ] :  LIST<CS>
act_ id [0.. 1]  : S tring
act_status[0..1] :  CV

1..*1..*

data
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protocol

11
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LINK

nature[1] : CV
target_rc_id[1] : II
role[0..1] : CV
follow_link[1] : BL

CONTENT
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0..*0..*
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CLINICAL_SESSION
session_time[1] : IVL<TS>
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healthcare_facility[0..1] : ORG_ID
service_setting[0..1] : CV
territory[0..1] : CS

EHR_MESSAGE
(from MESSAGE)

TERMINOLOGY_EXTRACT
(from TERMINOLOGY)

FOLDER

0..*0..*

sub_folders

DEMOGRAPHIC_EXTRACT
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FUNCTIONAL_ROLE

function[0..1] :  CE
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0..*0..*
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0.. *0.. *
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COMPOSITION
composer[1] : II 0..*0..*

content

0..10..1
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ehr_node[1] : OID
time_committed[1] : TS
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hca_authorising[0..1] : II
included_multimedia[1] : BL
rm_id[1] : String

11
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0..10..1
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0 .. *0 .. *
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VERSION
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data
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all_versions

0..*0..*

attestations



Bernd Blobel
eHealth Competence Center
HL7 Germany

Architectural Reference ModeleHCC

After SMOMED
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CTV3 Core File Structure after SMOMED

After SMOMED
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Further Challenges and 
Requirements
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A Simple Definition for Systems

A system is a collection of elements or better components 
grouping them according to common aspects or properties 
and separating them from other components. 

A system’s architecture describes the components of a 
system, their functions and interrelationships.

Therefore, for any system analysis, design and realisation, 
structure, function/behaviour and implications have to be 
properly reflected.
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Common business processOrganizations/Service 
interoperability

Advanced messaging, common 
information models and terminologySemantic interoperability

Messages, clinical documents, 
agreed vocabularySyntactic interoperability

Simple EDI, envelopesStructural interoperability

Technical plug&play, signal- & 
protocol compatibilityTechnical interoperability

InstancesInteroperability Level

Interoperability Levels
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Observation

Interpretation Action

Data

Information

Observation

Diagnosis Therapy

Knowledge
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Requirements for Achieving 
Interoperability and Harmonisation 

• Openness, scalability, flexibility, portability
• Distribution at Internet level
• Standard conformance
• Service-oriented semantic interoperability
• Consideration of timing aspects of data 

and information exchanged
• Lawfulness
• User acceptance
• Appropriate security and privacy services

Model-Driven Architecture



Bernd Blobel
eHealth Competence Center
HL7 Germany

Architectural Reference ModeleHCC

Model

A model is a partial representation of reality. It is restricted
to attributes the modeller is interested in. Defining the 
pragmatic aspect of a model, the interest is depending on 
the addressed audience, the reason and the purpose of 
modelling the reality and using the resulting model for a 
certain purpose and for a certain time instead of the 
original. Therefore, the model as a result of an 
interpretation must be interpreted itself.

Blobel B (2006) Concept Representation in Health Informatics for Enabling Intelligent Architectures. In: Hasman A, 
Haux R, van der Lei J, De Clercq E, Roger-France F (Edrs.): Ubiquity: Technology for Better Health in Aging 
Societies, pp. 285-291. Series Studies in Health Technology and Informatics, Vol. 124. IOS Press, Amsterdam.
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Knowledge

A purpose of models is to create knowledge. An outcome 
of developing mathematical models is that it helps model 
builders and decision makers understand the relationships 
between important variables in a business situation. On the 
other hand, description and especially the interpretation of 
real systems are based on knowledge.

Blobel B (2006) Concept Representation in Health Informatics for Enabling Intelligent Architectures. In: Hasman A, 
Haux R, van der Lei J, De Clercq E, Roger-France F (Edrs.): Ubiquity: Technology for Better Health in Aging 
Societies, pp. 285-291. Series Studies in Health Technology and Informatics, Vol. 124. IOS Press, Amsterdam.
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Concept

A concept is a formal model. It shall be uniquely identifiable, 
accepted by experts and users, as well as independent. A 
concept as a knowledge component can be specialized 
and generalized as components can.

Blobel B (2006) Concept Representation in Health Informatics for Enabling Intelligent Architectures. In: Hasman A, 
Haux R, van der Lei J, De Clercq E, Roger-France F (Edrs.): Ubiquity: Technology for Better Health in Aging 
Societies, pp. 285-291. Series Studies in Health Technology and Informatics, Vol. 124. IOS Press, Amsterdam.
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Language Problem in Modelling
Harmonised Terminology and Ontology

Requirements
• Formalisation of knowledge
• Development of formalised and 

accepted ontologies
• Decentralisation of knowledge and 

decision support
• Tooling and mapping mechanisms



Outcome – Reference Architecture 
Model (Generic Component Model)
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Architectural Paradigms for Achieving 
Semantic Interoperability

User acceptance, 
lawfulness

Embedding services in the architecture (including advanced security and 
privacy services)

User acceptancePerformance, User friendliness

Semantic interoperabilityUnified development process

Semantic interoperabilityagreed reference terminologies and ontologies

Semantic interoperabilitySpecification of reference and domain models at meta-level

PortabilitySeparation of platform-independent and platform-specific modeling (separation 
of logical and technological view)

User acceptance, 
lawfulness

Comprehensive business modeling

User acceptance, 
lawfulness

Model-driven, service-oriented design, considering concepts, context and 
knowledge 

Flexibility, scalabilityComponent-orientation

InteroperabilityDistribution

Supported 
Characteristics 

Paradigm
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Application Objects

CORBA Vertical Facilities

CORBA Horizontal Facilities

CORBA Services

Underlying System Services
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Processes
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Policy
policy_identifier : II
policy_name : CS
policy_authority_ID : OID
policy_authority_name : ST
policy_domain_identifier : OID
policy_domain_name : EN
policy_target_list : LIST <INT>

AuthorisationPolicy

Obligation Policy
event : CV
exception : Exception

RefrainPolicy
action : CE

Delegation Policy
grantee : OID
accessRights : CE

Auth+
action : CE

Auth-
action : CE

Deleg+ Deleg-

MetaPolicy
meta_expression
raised_action : CE

BasicPolicy
policy_subject_ID : OID
policy_subject_name : ST
target_identifier : II
target_name : EN
target_object : II
operation_code : CE
permission_policy : CD
constraint : OCL

CompositePolicy
event : CV
policy : CD
mpolicy : CD
policy_group : II
constraint : OCL

Group
group_identifier : II
group_name : CS
group_description : CD

ManagementStructure
roles : Role
rels : Rel
mstructs : Mstruct

Relationship
roles : Role

Role
subjectDomain : OID
role_identifier : II
role_name : CS
role_description : CD
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0..*
1

Metric

Channel

0..*
1

Virtual Medical Device

0..*
1

0..*
1

Medical Device System
0..*

1

0..*

1

0. .*
1

0. .*
1
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Numeric Sample Array Enumeration

Time-SA Distribution-SA RealTime-SA

Complex Metric

Metric

0..*

1.. *

PM-Segment

0..*

0.. *

Channel

0..*1 0..*1

Virtual Medical Device

0..*1 0..*1

0..*

1.. *

0..*

0.. *

Medical Device System0..*

1

0..*

1

0..*
1

0..*
1

VMO

Session Test

PM-Store

0..*
1

0..*
1

0..*

0..1

0..*

0..1

0..*

0..1

0..*

0..1

0..*

0..10..1

0..*
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Application of GCM’s Architectural 
Perspective for Standards Classification

• Basic Concepts: Basic concept representation (e.g. 
enabling/disenabling access, delegation, etc., encoding/decoding)

• Basic Services/Functions: Service specification (e.g. identification, 
authentication, integrity check, non-repudiation, security logging, 
digital signature)

• Relations Network: Workflow specification (e.g. directory services, ID 
management, certification management, naming services)

• Business Concepts: Business process specification (e.g. policy 
management, privilege management)

For describing a system according to the GCM’s architectural 
perspective at the level of service interoperability (pragmatic 
information definition within the information cycle) for the 
security/privacy domain, agreements have to be provided for:
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Component and Inter-relationship 
Representation

For representing the aforementioned architectural elements in a formal way (this is 
partially valid for different domains, as demonstrated with security/privacy 
domain examples):

• Logics
• Modelling languages (e.g. the meta-languages Unified Modeling Language (UML), 

Object Constraint Language (OCL), eXtensible Markup Language (XML), Archetype 
Definition Language (ADL))

For representing the aforementioned architectural elements in an informal way:
• Terminology (concept representation) SNOMED,
• Nomenclature (systematization of names), e.g. anatomical nomenclature Nomina

Anatomica
• Classification system (systematization of elements of a domain language) (ICD)
• Thesaurus (application specific set of elements of a domain language and their 

relations)
• Legislations, regulations, information systems security management framework



Bernd Blobel
eHealth Competence Center
HL7 Germany

Architectural Reference ModeleHCC

Application of GCM’s Domain 
Perspective for Standards Classification
• The domain perspective provides the means for connecting domains, 

e.g. connecting the security and the medical domain. This is done, for 
example, by assigning roles to medical services and processes, 
binding policies to clinical components, etc.

• One of the most important challenges is the harmonization of the way 
modeling different domains’ architectural perspective. While technical 
domains use formal specifications for a while already and the medical 
domain starts doing so, are formal specifications especially of higher 
level security and privacy services or legal issues rather seldom or 
now under development.

• Standards for behavioral issues and logics and widely missing.
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Application of GCM’s Development Process 
Perspective for Standards Classification

• In any domain, business requirements have to be implemented in practical solutions. For 
guaranteeing that all system components and different domains’ aspect will consistently 
and efficiently fit together, the transformation from requirements analysis defined by 
domain experts to products manufactured by ICT experts and engineers has to follow a 
standardised process. Hereby, the process phases, the artifacts and the solutions 
regarding structure, behaviour and means for expressing both as well as tools 
functionalities must be standardised.

• Profiling is an efficient method for managing the challenges.
• At the service interoperability level, the Rational Unified Process and the newest HL7 

Development Framework support such specifications.
• Beside the process definition, Standards for transforming the models between different 

viewpoints are needed (e.g. the Model Interchange Format MIF)
• At the semantic interoperability level, standards for transforming messages are required. 

The HL7 Development Framework as well as proprietary tools support such 
specifications.

• At the syntactic interoperability level, protocols have to be transformed.



The next twelve slides are based on the 
work of Diego Lopez, who theoretically 

and practically dealt with integrating 
clinical information systems into the 
National Public Health Surveillance 

System in Colombia by using 
standardized methodologies.
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Business Concepts

Relations Network
Basic Services/
Functions

Basic Concepts

Methods: HIS-DF
Based on the GCM*, supported by state-of-the art 

software engineering approaches

1. A system representation
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Modelling Process
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HIS-DF* Customized
Methodology

Business
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Detailed description of task, artifacts, roles, guidance per VP 
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Integrated Business Process

Data Analysis

Medical Diagnosis

Procedure

Hospitalization

Emergency Diagnosis

Report Public Health 
Event

Event Collection

Data Notification

Promotion and 
Prevention Action

Decision Making 
Support

<<extend>>
Decision Makers

Report Health Service 
Provision

Health Services 
Administrators

Health Service 
Provision

<<extend>>

<<extend>>

Citizen

<<extend>>
Generate 

Consolidated Report

<<include>>

<<include>>

Panamerican Health 
Organization

<<Collaborate>>

Public Health Authorities
<<Organization Unit>>

Health Care Institutions (IPS)
<<organization unit>>

<<extend>>

<<extend>>

<<Collaborate>>
<<extend>>
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Information Viewpoint (I)

Information Model, SIVIGILA

Epidemiological Week

Week_ID : Integer
Beginig : Date
End : Date
Year

Health Service Provider (IPS)

IPS_Code : Integer
IPS_Second_Code : Integer

Place

Place_Code : Integer
Place_Name : String
Type_Place : String
Geographical_Area : String
Municipality_Code : Integer
Departamental_Code : Integer
Coutry_Code : Integer

Identification

Patient_ID : Integer
Type : String

Age

Age_ID : Integer
Unit : Integer

Residence_Address

Address
Address Code

Event

ICD_10_Code : String
Notification_Date : Date

State : String

1

0..n

1

0..n

Occurs

1..n

0..n

1..n
is reporded by

1

0..n

1

0..n
Ocurrs

Patient

Patient_ID : Integer
Name : String
Second_Name : String
Last_Name : String
Second_Last_Name : String
Sex : String
Ethnicity : String
Population Group : String
Address : Integer
Final_Condition : String
Age_ID : Integer

1
1

1
1

has an

1

0

1

0
has an

0..n

0..n

0..n

0..n
has an

0..1
1..n

0..1
1..n

Affects

• The same procedure is followed for the information semantics 
representation. 

• Based in domain knowledge, the structure and semantics is defined.

Enterprise view

Information view

Computational view
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Information Viewpoint (II)  

HL7
System Architect

Harmonize 
Information Models)

HL7 
Information Models

HL7 Harmonized Model

HDF
Section 3.3.2

R-MIM
Designer

Analysis
Model

Notifiable Condition Report RMIM (PORR_RM100001UV01)

Epidemiological Week
Week_ID : Integer
Beginig : Date
End : Date
Year

Health Serv ice Prov ider (IPS)
IPS_Code : Integer
IPS_Second_Code : Integer

Place
Place_Code : Integer
Place_Name : String
Ty pe_Place : String
Geographical_Area : String
Municipality _Code : Integer
Departamental_Code : Integer
Coutry _Code : Integer

Identif ication
Patient_ID : Integer
Ty pe : String

Age
Age_ID : Integer
Unit : Integer

Residence_Address
Address
Address Code

Ev ent
Code : String
Notif ication_Date : Date
Week_ID : Integer
Ty pe : Integer
Patient_ID : Integer
Place_Code : Integer

1

0..n

1

0..n

Occurs

0..n

1..n

0..n

1..n
is reporded by

1

0..n

1

0..n
Ocurrs

Patient
Patient_ID : Integer
Name : String
Second_Name : String
Last_Name : String
Second_Last_Name : String
Sex : String
Ethnicity  : String
Population Group : String
Address : Integer
Final_Condition : String
Age_ID : Integer

1
1

1
1

has an

1

0

1

0
has an

0..n

0..n

0..n

0..n
has an

0..1
1..n

0..1
1..n

Affects

CaseRelatedStatement

0..* statementSubject subject

typeCode*: <= SBJ
functionCode: CV CWE

time:

IdentifierIssuer
classCode*: <= ORG
determinerCode*: <= INSTANCE
id:

name: EN [0..1]

ManufacturedMaterial
classCode*: <= MMAT
determinerCode*: <= INSTANCE
id: SET<II> [0..*]

code: CE CWE [0..1] <= 

EntityCode
quantity: SET<PQ> [0..*]

desc: ED [0..1]

existenceTime: IVL<TS> [0..1]

formCode: CE CWE [0..1] <= 

MaterialForm
lotNumberText: ST [0..1]

expirationTime: IVL<TS> [0..1]

InvestigatedPerson
classCode*: <= PSN
determinerCode*: <= INSTANCE
id:

name:

telecom:

administrativeGenderCode*: [1..1] <= AdministrativeGender
birthTime*: [1..1]

deceasedInd:

deceasedTime:

addr*: [1..*]

maritalStatusCode: <= MaritalStatus
educationLevelCode: <= EducationLevel
raceCode*: [1..*] <= Race
ethnicGroupCode*: [1..*] <= Ethnicity

sourceOf

0..* encounter 

typeCode*: <= ActRelationshipType
contextControlCode: <= ContextControl
contextConductionInd:

sequenceNumber:

ClinicalObservation
classCode*: <= OBS
moodCode*: <= 

x_ActMoodIntentEvent
id: SET<II> [0..*]

code*: CE CWE [1..1]

text: ST [0..1]

statusCode*: CS CNE 

[0..1] <= ActStatus
effectiveTime: IVL<TS> 

[0..1]

activityTime: IVL<TS> 
[0..1]

repeatNumber: IVL<INT> 

[0..1]

value: ANY [0..1]

interpretationCode: CE 

CWE [0..1]

methodCode: CE CWE 

[0..1]

targetSiteCode: CE CWE 

[0..1] <= ActSite

MeaslesInvestigation
classCode*: <= ACT
moodCode*: <= EVN
id*: SET<II> [1..*]

code*: CE CWE [1..1]

text: ST [0..1]

statusCode: CS CNE [0..1]

effectiveTime: IVL<TS> [1..1]

0..* assignedRegionalAuthority 

typeCode*: <= x_ParticipationAuthorPerformer
time:

authorOrPerformer

0..*  

typeCode*: <= x_ParticipationAuthorPerformer

authorOrPerformerCMET: (ASSIGNED)

R_AssignedEntity
[identified/confirmable]

(COCT_MT090002)

0..1 scopedRoleName 

0..* locationRole 

typeCode*: <= LOC

location

0..* manufacturedProduct 

typeCode*: <= CSM

consumable

0..1 manufacturedMaterial 

ManufacturedProduct
classCode*: <= MANU

CMET: (SPEC)

R_Specimen
[minimal]

(COCT_MT080100)

0..1 roleName 

InvestigatedPlace
classCode*: <= PLC
determinerCode*: <= INSTANCE
id:

code: CV CWE

name: EN [0..1]

addr:

directionsText:

positionText:
gpsText:

InvestigatedEntity

CaseReport(PORR_RM100001)
This message is used for the 

reporting of notifiable diseases 

on the part of public health agencies

and BT response teams.

0..* caseRelatedStatement component

typeCode*: <= COMP
contextConductionInd: BL [0..1]

MeaslesVaccineAdministration
classCode*: <= SBADM
moodCode*: <= 

x_ActMoodIntentEvent
id: SET<II> [0..*]

code*: CE CWE [1..1]

text: ST [0..1]

statusCode*: CS CNE 
[0..1] <= ActStatus
effectiveTime: GTS [0..1]

repeatNumber: IVL<INT> 

[0..1]

reasonCode: SET<CE> 

CWE [0..*] <= ActReason
routeCode: CE CWE [0..1]

doseQuantity: PQ [0..1]

0..* identifiedEntity 

typeCode*: <= RCT
contextControlCode: <= ContextControl

recordTarget

PublicHealthCaseMeasles
classCode*: <= CASE
moodCode*: <= EVN
code: CE CWE [0..1] <= ActCode
text: ED [0..1]

effectiveTime: IVL<TS> [0..1]

detectionMethodCode: CE CWE 

[0..1] <= CaseDetectionMethod
transmissionModeCode: CE CWE 

[0..1] <= CaseTransmissionMode
diseaseImportedCode: CE CWE 

[0..1] <= CaseDiseaseImported

1..* publicHealthCaseMeasles 

typeCode*: <= TRIG
contextControlCode: <= ContextControl
contextConductionInd:

trigger

0..1 identifiedInvestigatedPerson 

0..1 assigningIdentifierIssuer 

IdentifiedEntity
classCode*: <= IDENT

0..* measlesReport pertinentInformation2

typeCode*: <= PERT
contextConductionInd: BL [0..1]

MeaslesReport
classCode*: <= OBS
moodCode*: <= EVN
id*: II [1..1]

code*: CE CWE [1..1]

title: ST [0..1]

text: ED [0..1]

statusCode: CS CNE 

[0..1] <= ActStatus
effectiveTime: IVL<TS> 
[0..1]

0..* primaryCaseNotification pertinentInformation

typeCode*: <= PERT
contextConductionInd: BL [0..1]

PrimaryCaseNotification
classCode*: <= OBS
moodCode*: <= EVN
id*: II [1..1]

code*: CE CWE [1..1]

title: ST

text:

statusCode: <= ActStatus
effectiveTime: IVL<TS>

0..1 assignedEntity 

typeCode*: <= AUT
contextControlCode: <= ContextControl

author

0..1 assignedRegionalAuthority 

typeCode*: <= AUT

author

0..* caseRelatedStatement pertinentInformation

typeCode*: <= PERT
contextConductionInd: BL [0..1]

0..1 assignedInvestigator 

0..1 representedScopingOrganization 

AssignedRegionalAuthority
classCode*: <= ASSIGNED

Person
classCode*: <= PSN
determinerCode*: <= INSTANCE
id:

name: PN [0..1]

ScopingOrganization
classCode*: <= ORG
determinerCode*: <= INSTANCE
code*: <= EntityCode
name*: ON [0..1]

addr: AD [0..1]

0..1 territory 

TerritorialAuthority

0..* territorialAuthority 
classCode*: <= TERR

Place
classCode*: <= PLC
determinerCode*: <= INSTANCE
code*: <= EntityCode
name*: TN [0..1]

Organization
classCode*: <= ORG
determinerCode*: <= INSTANCE
code*: <= EntityCode
name*: ON [0..1]

addr: AD [0..1]

Investigator

StatementSubject

0..1 playingAssociatedPlace 
0..1 scopingAssociatedOrganization 

LocationRole 0..* locationRole 

0..* asLocationRole 

classCode*: <= ROL
id*:

code: <= RoleCode
addr: AD [0..1]

AssociatedPlace
classCode*: <= PLC
determinerCode*: <= INSTANCE
code: <= EntityCode
name: TN [0..1]

AssociatedOrganization
classCode*: <= ORG
determinerCode*: <= INSTANCE
id: II [0..1]

code: <= EntityCode
name: ON [0..1]

addr: AD [0..1]

CMET: (ASSIGNED)

R_AssignedEntity
[identified/confirmable]

(COCT_MT090002)

0..1 scopedRoleName 

0..* primaryCaseNotification 

0..* assignedRegionalAuthority 

typeCode*: <= RCV

receiver / receiverOf2

0..* measlesReport 

0..* assignedRegionalAuthority 

typeCode*: <= RCV

receiver / receiverOf1

Note:
Assigned Authority is  Author and Receiver 

at the same time. It is Author when 

reporting from the Local to the Regional 

Level. It is Receiver when acting as 
Regional Authority receiving a report from 

the local level

Encounter
classCode*: <= ENC
moodCode*: <= EVN
statusCode*: CS CNE 

[0..1] <= ActStatus
activityTime: IVL<TS> 

[1..1]



Bernd Blobel
eHealth Competence Center
HL7 Germany

Architectural Reference ModeleHCC

Measles Surveillance System:
Information Viewpoint (II)

Epidemiological Week
Week_ID : Integer
Beginig : Date
End : Date
Year

Health Serv ice Prov ider (IPS)
IPS_Code : Integer
IPS_Second_Code : Integer

Place
Place_Code : Integer
Place_Name : String
Ty pe_Place : String
Geographical_Area : String
Municipality _Code : Integer
Departamental_Code : Integer
Coutry _Code : Integer

Identif ication
Patient_ID : Integer
Ty pe : String

Age
Age_ID : Integer
Unit : Integer

Residence_Address
Address
Address Code

Ev ent
Code : String
Notif ication_Date : Date
Week_ID : Integer
Ty pe : Integer
Patient_ID : Integer
Place_Code : Integer

1

0..n

1

0..n

Occurs

0..n

1..n

0..n

1..n
is reporded by

1

0..n

1

0..n
Ocurrs

Patient
Patient_ID : Integer
Name : String
Second_Name : String
Last_Name : String
Second_Last_Name : String
Sex : String
Ethnicity  : String
Population Group : String
Address : Integer
Final_Condition : String
Age_ID : Integer

1
1

1
1

has an

1

0

1

0
has an

0..n

0..n

0..n

0..n
has an

0..1
1..n

0..1
1..n

Affects

CaseRelatedStatement

0..* statementSubject subject

typeCode*: <= SBJ
functionCode: CV CWE

time:

IdentifierIssuer
classCode*: <= ORG
determinerCode*: <= INSTANCE
id:

name: EN [0..1]

ManufacturedMaterial
classCode*: <= MMAT
determinerCode*: <= INSTANCE
id: SET<II> [0..*]

code: CE CWE [0..1] <= 

EntityCode
quantity: SET<PQ> [0..*]

desc: ED [0..1]

existenceTime: IVL<TS> [0..1]

formCode: CE CWE [0..1] <= 

MaterialForm
lotNumberText: ST [0..1]

expirationTime: IVL<TS> [0..1]

InvestigatedPerson
classCode*: <= PSN
determinerCode*: <= INSTANCE
id:

name:

telecom:

administrativeGenderCode*: [1..1] <= AdministrativeGender
birthTime*: [1..1]

deceasedInd:

deceasedTime:

addr*: [1..*]

maritalStatusCode: <= MaritalStatus
educationLevelCode: <= EducationLevel
raceCode*: [1..*] <= Race
ethnicGroupCode*: [1..*] <= Ethnicity

sourceOf

0..* encounter 

typeCode*: <= ActRelationshipType
contextControlCode: <= ContextControl
contextConductionInd:

sequenceNumber:

ClinicalObservation
classCode*: <= OBS
moodCode*: <= 

x_ActMoodIntentEvent
id: SET<II> [0..*]

code*: CE CWE [1..1]

text: ST [0..1]

statusCode*: CS CNE 

[0..1] <= ActStatus
effectiveTime: IVL<TS> 

[0..1]

activityTime: IVL<TS> 
[0..1]

repeatNumber: IVL<INT> 

[0..1]

value: ANY [0..1]

interpretationCode: CE 

CWE [0..1]

methodCode: CE CWE 

[0..1]

targetSiteCode: CE CWE 

[0..1] <= ActSite

MeaslesInvestigation
classCode*: <= ACT
moodCode*: <= EVN
id*: SET<II> [1..*]

code*: CE CWE [1..1]

text: ST [0..1]

statusCode: CS CNE [0..1]

effectiveTime: IVL<TS> [1..1]

0..* assignedRegionalAuthority 

typeCode*: <= x_ParticipationAuthorPerformer
time:

authorOrPerformer

0..*  

typeCode*: <= x_ParticipationAuthorPerformer

authorOrPerformerCMET: (ASSIGNED)

R_AssignedEntity
[identified/confirmable]

(COCT_MT090002)

0..1 scopedRoleName 

0..* locationRole 

typeCode*: <= LOC

location

0..* manufacturedProduct 

typeCode*: <= CSM

consumable

0..1 manufacturedMaterial 

ManufacturedProduct
classCode*: <= MANU

CMET: (SPEC)

R_Specimen
[minimal]

(COCT_MT080100)

0..1 roleName 

InvestigatedPlace
classCode*: <= PLC
determinerCode*: <= INSTANCE
id:

code: CV CWE

name: EN [0..1]

addr:

directionsText:

positionText:
gpsText:

InvestigatedEntity

CaseReport(PORR_RM100001)
This message is used for the 

reporting of notifiable diseases 

on the part of public health agencies

and BT response teams.

0..* caseRelatedStatement component

typeCode*: <= COMP
contextConductionInd: BL [0..1]

MeaslesVaccineAdministration
classCode*: <= SBADM
moodCode*: <= 

x_ActMoodIntentEvent
id: SET<II> [0..*]

code*: CE CWE [1..1]

text: ST [0..1]

statusCode*: CS CNE 
[0..1] <= ActStatus
effectiveTime: GTS [0..1]

repeatNumber: IVL<INT> 

[0..1]

reasonCode: SET<CE> 

CWE [0..*] <= ActReason
routeCode: CE CWE [0..1]

doseQuantity: PQ [0..1]

0..* identifiedEntity 

typeCode*: <= RCT
contextControlCode: <= ContextControl

recordTarget

PublicHealthCaseMeasles
classCode*: <= CASE
moodCode*: <= EVN
code: CE CWE [0..1] <= ActCode
text: ED [0..1]

effectiveTime: IVL<TS> [0..1]

detectionMethodCode: CE CWE 

[0..1] <= CaseDetectionMethod
transmissionModeCode: CE CWE 

[0..1] <= CaseTransmissionMode
diseaseImportedCode: CE CWE 

[0..1] <= CaseDiseaseImported

1..* publicHealthCaseMeasles 

typeCode*: <= TRIG
contextControlCode: <= ContextControl
contextConductionInd:

trigger

0..1 identifiedInvestigatedPerson 

0..1 assigningIdentifierIssuer 

IdentifiedEntity
classCode*: <= IDENT

0..* measlesReport pertinentInformation2

typeCode*: <= PERT
contextConductionInd: BL [0..1]

MeaslesReport
classCode*: <= OBS
moodCode*: <= EVN
id*: II [1..1]

code*: CE CWE [1..1]

title: ST [0..1]

text: ED [0..1]

statusCode: CS CNE 

[0..1] <= ActStatus
effectiveTime: IVL<TS> 
[0..1]

0..* primaryCaseNotification pertinentInformation

typeCode*: <= PERT
contextConductionInd: BL [0..1]

PrimaryCaseNotification
classCode*: <= OBS
moodCode*: <= EVN
id*: II [1..1]

code*: CE CWE [1..1]

title: ST

text:

statusCode: <= ActStatus
effectiveTime: IVL<TS>

0..1 assignedEntity 

typeCode*: <= AUT
contextControlCode: <= ContextControl

author

0..1 assignedRegionalAuthority 

typeCode*: <= AUT

author

0..* caseRelatedStatement pertinentInformation

typeCode*: <= PERT
contextConductionInd: BL [0..1]

0..1 assignedInvestigator 

0..1 representedScopingOrganization 

AssignedRegionalAuthority
classCode*: <= ASSIGNED

Person
classCode*: <= PSN
determinerCode*: <= INSTANCE
id:

name: PN [0..1]

ScopingOrganization
classCode*: <= ORG
determinerCode*: <= INSTANCE
code*: <= EntityCode
name*: ON [0..1]

addr: AD [0..1]

0..1 territory 

TerritorialAuthority

0..* territorialAuthority 
classCode*: <= TERR

Place
classCode*: <= PLC
determinerCode*: <= INSTANCE
code*: <= EntityCode
name*: TN [0..1]

Organization
classCode*: <= ORG
determinerCode*: <= INSTANCE
code*: <= EntityCode
name*: ON [0..1]

addr: AD [0..1]

Investigator

StatementSubject

0..1 playingAssociatedPlace 
0..1 scopingAssociatedOrganization 

LocationRole 0..* locationRole 

0..* asLocationRole 

classCode*: <= ROL
id*:

code: <= RoleCode
addr: AD [0..1]

AssociatedPlace
classCode*: <= PLC
determinerCode*: <= INSTANCE
code: <= EntityCode
name: TN [0..1]

AssociatedOrganization
classCode*: <= ORG
determinerCode*: <= INSTANCE
id: II [0..1]

code: <= EntityCode
name: ON [0..1]

addr: AD [0..1]

CMET: (ASSIGNED)

R_AssignedEntity
[identified/confirmable]

(COCT_MT090002)

0..1 scopedRoleName 

0..* primaryCaseNotification 

0..* assignedRegionalAuthority 

typeCode*: <= RCV

receiver / receiverOf2

0..* measlesReport 

0..* assignedRegionalAuthority 

typeCode*: <= RCV

receiver / receiverOf1

Note:
Assigned Authority is  Author and Receiver 

at the same time. It is Author when 

reporting from the Local to the Regional 

Level. It is Receiver when acting as 
Regional Authority receiving a report from 

the local level

Encounter
classCode*: <= ENC
moodCode*: <= EVN
statusCode*: CS CNE 

[0..1] <= ActStatus
activityTime: IVL<TS> 

[1..1]

Event

ICD_10_Code : String
Notification_Date : Date

State : String

interpretationCode:: SET<CE> (0..*) 
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Components design

Derived from Business and
Information Models: 

• implementable,
• reusable,
• scalable,
• and semantically 

interoperable SW 
components

UML Component Model Component Diagram for the Event Reporting Component 
(Based on EIS Service)

Event CollectionReport Public
Health Event

Event 
Reporting 

Service

IPS SIVIGILA

I_Event_LookUp
IPSObservationDx.value : ICD10PCS
SivigilaPublicHealthCaseEvent.code: ICD10PCS
IPSObservationDx.value =Find_Entities_by
_Trait(SivigilaPublicHealthCaseEvent.code ) : Integer

<<Interface>>

Enterprise view

Information view

Computational view
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HIS-DF Deployed (Tooling)
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Integration Subsystem Domain 
Analysis Model
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Integration 
Component’s 
HL7 Harmonized 
Information 
Model
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Integration Subsystem Component 
Diagram
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Harmonized Integration Subsystem 
Interfaces
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Conclusions

• For meeting the challenge for trustworthy and intelligent eHealth 
solutions, we have to provide specifications for secure and service-
interoperable personal health systems. Those specifications have to 
meet the entire set of requirements of the GCM with its architectural, 
domain and development process aspects, which are based on 
system theoretical and mathematical/logical foundations.

• Harmonisation concerns the architectural components including 
their aggregations, the inter-domain bindings, using constraints and 
meta-models.

• Here, challenges of concept and knowledge representation 
languages as well as mapping/transformation mechanisms and 
meta-specifications must be mastered as well.
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