 Statement of Direction

Last Revised:  November 1, 2000


Statement of Direction

Introduction

This section lays out the framework XE "framework"  detailing how the myriad of technologies are intended to come together to fulfill VHA’s missions.  In tandem, the sections detailed below serve to define VHA’s architectural objectives while identifying the architecture's components and their relationships.

Key to this statement is the notion of patient-centricity XE "patient-centricity" .  The veteran patient is the focus of VHA and its business.  This focus must carry not only throughout the architecture, which supports that business, but also in the systems comprising that architecture.  This section has been divided into several subsections, each of which directly links to the patient.

· Information Presentation: discusses the display, desktop integration, and content delivery.

· Information Security XE "Information Security" : discusses the key directions for protecting data confidentiality, data integrity and availability and for moving to a distributed security infrastructure.
· Information Representation XE "Information Representation" : discusses the key factors that ensure that business meaning is captured, maintained, and delivered from data point-of-capture to point-of-use.

· Integration Strategy XE "Integration Strategy" —Component-based Development XE "Component based Development" : is a synopsis of the underlying fabric and technologies from which the systems will be built.  This section explains the interfacing mechanisms and pertinent standards and defines the roles comprising the architecture's heart.

· Human Factors XE "Human Factors" : are the key technologies, present and emerging, and the influence they will have on direct interaction with systems.

· Systems Delivery XE "Systems Delivery" : discusses pragmatic guidance in action terms to help project-level decision making.  This section bridges the gap between architecture and system design.

This section explains how existing technologies come together to meet users' needs and objectives, support the Enterprise's business needs, and provide the capabilities to support veterans.  These goals are achieved by building systems with a shared architectural foundation, based upon standards, that support all business, operational, and technical objectives.

Figure II-2:  Notional Information Presentation Architecture
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Information Presentation

The figure above provides an overview of this section.  Information presentation XE "Information presentation"  will be provided through portals: windows on information that bring together stakeholder-specified constraints with information content to ensure that the content's maximum value is attained.  These portals can be initiated either directly by the stakeholder XE "stakeholder" s or indirectly by software agents XE "software agents"  acting on the stakeholders’ behalf.  The portal brings together a host of disparate components (technologies, information sources, and data) in a “virtual sandbox” as prescribed by the stakeholder.  The key difference between this approach and traditional approaches is that the stakeholder, and not the application developer, controls presentation and content.

Data Delivery and Display

[image: image1.wmf]CCOW

User Profile

(LDAP)

Applications

Applications

Use a Web browser for platform independent presentation/display.  A Web browser will be the primary vehicle for information and content presentation/display.  Web browsers XE "Web browsers"  provide a consistent display mechanism to which end-users are already accustomed.  A Web browser also provides a level of independence between platforms and isolates applications from display concerns on the myriad of devices and platforms available.  Further, this browser-based approach minimizes hardware requirements from the client-side platform by placing the processing burden on the server.  This approach is consistent with the chosen application infrastructure.  It is also important to note that web-based delivery XE "web-based delivery"  can be extended beyond the desktop to include wireless, portable devices, such as web-enabled telephones XE "web-enabled telephones" , PDAs XE "PDAs" , and so forth.  This direction holds whether the display device is a desktop or portable platform.

Leverage the CCOW standard.  Leverage the HL7 Clinical Context Object Workgroup’s (CCOW) XE "HL7 Clinical Context Object Workgroup’s (CCOW)"  Clinical Context Switching XE "Clinical Context Switching"  standard to support visual integration of a consistent context on the workstation across applications.  As the CCOW standard matures to address non-visual integration, it is positioned to provide context management and coordination for information retrieval as well.  This provision will allow the creation of a contextual workspace around which multiple coordinated activities will occur.  CCOW provides that coordination.

Maximize use of meta data and meta data interchange (XML XE "XML" , XSL XE "XSL" , and HTML XE "HTML" ) to deliver and display content.  Use XML and XSL as the preferred vehicles for content delivery to the workstation.  Because these technologies allow both data and meta data transfer, they separate concerns between logic and underlying structure, allowing the browser-based application to apply information as suited.  This separation allows for increased consistency from a data integration and delivery perspective, separating specific needs of application development, data presentation, and data usage within the applications.

For new application development, leverage XML and XSL for all browser-based applications.  For application reengineering, migrate client-server and/or point-to-point workstation interfaces to these technologies as maintenance and/or reengineering needs are addressed.

Use XML/XSL for integration of client-side applications.  Once information content has been delivered to the stakeholder XE "stakeholder" 's workstation, XML and XSL technologies will be used to support content portability across desktop applications.  Because XML will be leveraged in delivery to the platform itself, XML/XSL provides an appropriate means for interchange across office automation environments, while minimizing or eliminating efforts to interchange across these applications.

The use of XML Document Type Definitions (DTDs) XE "XML Document Type Definitions (DTDs)"  and schemas
 provide the means to describe and formalize the format and relationship of data content within XML messages.  Style sheets allow multiple applications to provide similar look and feel for the same content, allowing application portability.

XML/XSL should not be viewed as the implementation client-side language; rather, it provides the infrastructure to interchange information across these applications that may be implemented in any of several technologies.  In fact, using XML/XSL affords VHA the opportunity to minimize impact, regardless of which languages are used to implement client applications.

Reengineering activities will implement XML/XSL integration technologies XE "XML/XSL integration technologies"  for existing interfaces among desktop applications (client-side applications XE "client-side applications" , office automation products such as MS-Office XE "MS-Office" , etc.).  All new cross-application communication will be based on these technologies as well.  All DTDs XE "DTDs" , stylesheets, and schemas that are produced as part of software development activities will be documented and published so that they may be “evergreened” XE "evergreened\”"  and shared across VHA via the VHA Asset Repository XE "VHA Asset Repository"  as appropriate.  XML and its derivative technologies, such as Voice XML (VoXML), XE "Voice XML (VoXML),"  will play roles in client-side integration, allowing the same technical foundation to serve as the needed intermediary to bring together these various end-user interface components.

Information Security XE "Information Security" 
Implement a PKI.  A PKI infrastructure XE "PKI infrastructure"  will be the core foundation for providing distributed security services in the application environment.  PKI will be used to support single sign on, digital signature, and to authenticate users.

User stakeholder XE "stakeholder" s will be required to sign on only once per session, independent of the number of applications and/or subtasks being performed within a session.  Based upon this sign on, the user will be identified and authenticated, his or her user profile retrieved, and role-based, context-based and user-based access control established.

Use OMG XE "OMG"  Resource Access Decision (RAD) XE "Resource Access Decision (RAD)"  interface to support user authorization, privacy, and consent rules.  RAD is a standard industry interface developed to support granular, context-sensitive authorization requirements.  The primary implication of RAD is that it provides a mechanism for moving away from hard-coded business logic to business logic that is separately maintained, enforced, and shared across applications. RAD must be leveraged to develop new systems and systems being re-engineered.  Legacy and/or heritage systems performing access and authentication support should be modified to support RAD interfaces/calls opportunistically as demand dictates.

Use LDAP XE "LDAP"  to access directory services.  The user profile
 will be stored in a directory and accessed using IETF XE "Internet Engineering Task Force's (IETF)" 's Lightweight Directory Access Protocol (LDAP XE "Lightweight Directory Access Protocol (LDAP" ) standard to allow for consistent access from client-side applications.  Use a LDAP-compliant directory to store information to support access, authentication, and public certificates for digital signatures.  The profile will house user-customizable settings, identifying the content (e.g., format and sources), presentation, and delivery preferences for the information.  From this profile, these requests will be available from any point within the distributed Enterprise, to include a variety of locations, such as contracted care facilities and remote offices.  Preferences as to information content sources will also be profiled, offering users significant control over the frequency of refresh, level of abstraction/detail of the content, delivery mechanism (e.g., “pull or push”), and so forth.

Through support of context sensitivity, these profiles will allow for device independence and device customization.  For example, though special presentation formats will not be required for every device, users will be able to create special presentation forms for those devices they choose.

Presentation of content will be user, content, and location dependent.  Through profiles, applications will be responsible for lexical mediation XE "lexical mediation"  of content into appropriate terminology for display to stakeholder XE "stakeholder"  users.  In other words, standards at local points of care, taken in conjunction with user preferences, will drive the display of the information itself.

Use security audit XE "security audit"  to enforce accountability.  Use auditing services to record access of information objects and provide accountability for actions concerning their creation, modification, and deletion.  Centralized audit collection and analysis XE "Centralized audit collection and analysis"  will be used to provide meaningful monitoring and accountability for user actions across distributed objects.

In emergency or life-threatening situations, security controls may interfere with providing health care services.  Very tight security constraints may also lead to ineffective use of health care information systems.  In such contexts, bypass or “break-glass” access will be available.  Under no conditions will the rigid enforcement of security constraints risk patient health, treatment, or safety.  During these conditions, emphasis will be placed on auditing "who accesses what type of information at what time," instead of trying to enforce very tight security constraints.

Implement Intrusion Detection Services (IDS) XE "Implement Intrusion Detection Services (IDS)"  to provide reaction to intrusion.  Use both network-based and host-based IDS to support early warning and action to detect and respond in real time to threats against the system infrastructure (LDAP servers XE "LDAP servers" , PKI components XE "PKI components" , communications network, and information objects).

Use encryption XE "encryption"  to support access control and confidentiality and integrity for information in transit.  Encryption provides for access control, integrity and confidentiality of information.  Through profiles, encryption services from any information store to any end device can be based upon information, user, and location.  Encryption will be implemented at the network and transport layers using VPN XE "VPN"  based upon Internet Protocol Security (IPSec) XE "Internet Protocol Security (IPSec)"  and Secure Socket Layer Protocol (SSL) XE "Secure Socket Layer Protocol (SSL)"  to provide a common object-independent infrastructure.

Implement Electronic Signatures XE "Implement Electronic Signatures" .  The integrity of electronic documents and the identity of the document's originator will be guaranteed through the use of electronic signatures.  The digital signature capabilities of PKI XE "PKI"  will be used to support this need, and will comply with the Digital Signature Standard XE "Digital Signature Standard" .

Figure II-3:  Applied Reference Models Process Flow
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certification_required_ind : BL

current_unpaid_balance_qty : MO

delete_dttm : TS

deleted_account_reason_cd : CV

expected_insurance_plan_qty : REAL

expected_payment_source_cd : CV

notice_of_admission_dttm : TS

notice_of_admission_ind : BL

patient_financial_class_cd : CV

price_schedule_id : II

purge_status_cd : CV

purge_status_dttm : TS

report_of_eligibility_dttm : TS

retention_ind : BL

signature_on_file_dttm : TS

special_program_cd : CV

stoploss_limit_ind : BL

suspend_charges_ind : BL

total_adjustment_qty : MO

total_charge_qty : MO

total_payment_qty : MO

separate_bill_ind : BL

0..n

1

pertains_to

0..n

has

1

0..1

0..1

is_the_prior_account_for

0..1

has_as_a_prior_account

0..1

0..n

0..n

has_payment_guaranteed_by

0..n

provides_payment_guarantee_for

0..n

Language_ability

mode_cd : CV

proficiency_level_cd : CV

Appointment_request

reason_cd : CE

administrative_type_cd : CE

id : II

priority_cd : CV

change_reason_cd : CE

duration_qty : PQ

requested_time : GTS

appointment_rqst_category_cd : CE

status_cd : SET<CV>

dttm : TS

0..n

1

is_requested_by

0..n

requests

1

1

0..n

requests

1

is_requested_by

0..n

Appointment

appointment_duration_qty : PQ

notification_reason_cd : CV

expected_service_desc : ED

scheduled_time : GTS

id : II

status_cd : SET<CV>

urgency_cd : CE

0..n

0..n

is_reserved_by

0..n

reserves

0..n

1..n

0..n

books

1..n

is_booked_in

0..n

0..1

0..n

is_parent_of

0..1

is_child_of

0..n

0..1

0..n

requests

0..1

is_requested_by

0..n

Guarantor

financial_class_cd : CE

household_annual_income_qty : MO

household_size_nbr : REAL

1

1..n

guarantees_payment_under

1

has_payment_guaranteed_by

1..n

Healthcare_benefit_product_purchaser

1..1

0..n

is_the_purchaser_of

1..1

has_as_purchaser

0..n

Employer

effective_tmr : IVL<TS>

1

0..n

is_employer_of

1

has_as_employer

0..n

Insurer

effective_tmr : IVL<TS>

1

0..n

issues

1

is_issued_by

0..n

1

0..1

takes_on_role_of

1

is_role_of

0..1

1

0..n

offers

1

is_offered_by

0..n

Service_list_item

sequence_nbr : REAL

priority_nbr : REAL

note_txt : ED

Stakeholder

addr : SET<AD>

credit_rating_cd : CV

email_address_txt : ED

phon : SET<TEL>

type_cd : CV

id : SET<II>

0..1

1

is_a

0..1

takes_on_role_of

1

1

0..1

takes_on_role_of

1

is_role_of

0..1

1

0..n

participates_as

1

participation_of

0..n

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..1

takes_role_of

1

is_role_of

0..1

1..n

1

has_sender

1..n

sends

1

0..n

1..n

has_recipient

0..n

shall_receive

1..n

1

0..n

has

1

of

0..n

0..n

1

has_as_primary_participant

0..n

participates_as_primary_in

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

1

0..1

acts_as

1

is_role_of

0..1

Clinical_document_header

availability_status_cd : CV

change_reason_cd : CV

completion_status_cd : CV

confidentiality_status_cd : CV

content_presentation_cd : CV

document_creation_dttm : TS

file_nm : ST

id : II

last_edit_dttm : TS

reporting_priority_cd : CE

results_report_dttm : TS

storage_status_cd : CV

transcription_dttm : TS

type_cd : CD

document_change_cd : CV

version_nbr : INT

version_dttm : TS

0..1

0..n

is_parent_document_for

0..1

has_as_a_parent_document

0..n

1

1

is_part_of

1

has_parts

1

0..n

1

authenticates

0..n

is_authenticated_by

1

0..n

0..1

has_originating_organization

0..n

originates

0..1

0..1

0..n

of

0..1

has_been_received_by

0..n

0..1

0..n

contains

0..1

contained_in

0..n

Service

id : SET<II>

mood_cd : CV

service_cd : CD

txt : ED

status_cd : CV

activity_time : GTS

critical_time : GTS

method_cd : CD

body_site_cd : CD

interpretation_cd : SET<CV>

confidentiality_cd : SET<CV>

max_repeat_nmr : INT

interruptible_ind : BL

substitution_cd : CV

priority_cd : CV

orderable_ind : BL

availability_dttm : TS

0..n

1

has_source

0..n

is_source_for

1

0..n

1

has_target

0..n

is_target_for

1

0..n

1

for

0..n

has

1

1

0..n

represented_as

1

represents

0..n

0..n

0..n

is_documented_by

0..n

documents

0..n

1..n

0..n

is_covered_by

1..n

provides_coverage_for

0..n

0..n

0..1

is_charged_to

0..n

has_charges_for

0..1

Living_subject

birth_dttm : TS

birthplace_addr : AD

origin_country_cd : CE

taxonomic_classification_cd : CE

breed_txt : ED

strain_txt : ED

eye_color_cd : CE

coat_or_feather_coloring_txt : ED

confidentiality_constraint_cd : CV

deceased_dttm : TS

deceased_ind : BL

euthanasia_ind : BL

gender_cd : CE

gender_status_cd : CE

primary_name_type_cd : CE

primary_nm : PN

importance_status_txt : ED

qty : REAL

production_class_cd : CE

Material

id : SET<II>

type_cd : CD

form_cd : CV

danger_cd : CD

qty : PQ

desc : ED

status_cd : CV

extent_tmr : IVL<TS>

lot_nbr : ST

handling_cd : CD

0..n

1

has_source

0..n

is_source_for

1

0..n

1

has_target

0..n

is_target_for

1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..n

is_the

1

for

0..n

0..1

1

is_a_role_of

0..1

takes_on_role

1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

Insurance_certification

appeal_reason_cd : CE

certification_duration_qty : PQ

effective_tmr : IVL<TS>

id : II

insurance_verification_dttm : TS

modification_dttm : TS

non_concur_cd : CE

non_concur_effective_dttm : TS

penalty_qty : MO

report_of_eligibility_dttm : TS

report_of_eligibility_ind : BL

1

1..n

has_contact

1

is_contact_for

1..n

1

0..n

has_coverage_affirmed_by

1

affirms_insurance_coverage_for

0..n

1

0..n

issues

1

is_issued_by

0..n

0..n

1

provides_validation_for

0..n

is_validated_by

1

Patient_encounter

administrative_outcome_txt : ED

cancellation_reason_cd : CV

desc : ED

encounter_classification_cd : CV

expected_insurance_plan_qty : REAL

first_similar_illness_dttm : TS

follow_up_type_cd : CV

id : II

classification_cd : CV

purpose_cd : CV

special_courtesies_cd : CV

active_tmr : IVL<TS>

status_cd : SET<CV>

urgency_cd : CV

triage_classification_cd : CV

practice_setting_cd : CV

publicity_constraint_cd : CV

reason_cd : CV

referral_cd : CV

source_cd : CV

patient_valuables_desc : ED

pre_admit_test_ind : BL

readmission_ind : BL

valuables_location_desc : ED

acuity_level_cd : CV

actual_discharge_disposition_cd : CV

discharge_location_id : II

expected_discharge_disp_cd : CV

birth_encounter_ind : BL

0..n

1

pertains_to

0..n

has

1

1..n

1

is_part_of

1..n

has_parts

1

0..n

0..1

precedes

0..n

follows

0..1

0..n

1

is_utilized_during

0..n

utilizes

1

0..n

0..n

has

0..n

is_present_in

0..n

1..n

1

pertains_to

1..n

has

1

1..n

0..1

is_authorized_by

1..n

authorizes

0..1

0..1

0..1

is_scheduled_by

0..1

schedules

0..1

0..1

0..n

has_assigned_to_it

0..1

is_assigned_to

0..n

0..n

1

involves

0..n

is_involved_in

1

Notary_public

effective_interval_tmr : IVL<TS>

notary_county_cd : CE

notary_state_cd : CE

Employee

1

0..n

is_employee_in

1

has_as_employee

0..n

Financial_transaction

alternate_desc : ED

desc : ED

extended_qty : MO

fee_schedule_cd : CE

insurance_qty : MO

posting_dttm : TS

qty : MO

transaction_batch_id : II

transaction_cd : CE

transaction_dttm : TS

transaction_id : II

transaction_type_cd : CE

unit_qty : MO

unit_cost_qty : MO

0..1

0..n

categorizes

0..1

is_categorized_by

0..n

0..n

0..1

is_covered_by

0..n

covers

0..1

0..n

1

pertains_to

0..n

is_associated_with

1

0..n

1

is_associated_with

0..n

has

1

Language

0..n

1

specifies_ability_in

0..n

is_specified_by

1

Originator

1..n

1..n

has_been_originated_by

1..n

of

1..n

Administrative_birth_event

baby_detained_ind : BL

birth_certificate_id : II

birth_method_cd : CE

birth_recorded_county_cd : CE

birth_recorded_dttm : TS

newborn_days_nbr : REAL

stillborn_ind : BL

1

0..n

has_parts

1

is_part_of

0..n

Entering_person

0..1

0..n

enters

0..1

is_entered_by

0..n

0..n

1

is_entered_by

0..n

enters

1

0..n

1..n

represents

0..n

is_represented_by

1..n

Contact_person

contact_reason_cd : CE

0..n

0..1

has_as_contact

0..n

is_contact_for

0..1

0..n

0..1

has_as_a_contact

0..n

is_a_contact_for

0..1

0..n

0..1

is_contact_for

0..n

provides_contact

0..1

0..1

0..n

provides_contact

0..1

is_contact_for

0..n

0..1

0..n

provides_contact

0..1

is_contact_for

0..n

0..n

0..1

is_contact_for

0..n

provides_contact

0..1

Person_name

effective_tmr : IVL<TS>

nm : PN

type_cd : CV

0..n

0..n

refers_to_person_by

0..n

is_used_by

0..n

Service_list

id : SET<II>

type_cd : CV

name : ST

desc : ED

1

0..n

has_parts

1

is_part_of

0..n

0..n

0..1

is_about

0..n

is_subject_of

0..1

0..n

1

owned_by

0..n

owns

1

Specimen

body_site_cd : CD

0..n

0..1

is_sourced_from

0..n

is_source_for

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

Transcriptionist

0..1

0..n

transcribes

0..1

is_transcribed_by

0..n

Service_target

type_cd : CV

tmr : IVL<TS>

awareness_cd : CV

0..n

1

in

0..n

has

1

0..n

0..1

participation_of

0..n

participates_as

0..1

0..1

0..n

participates_as

0..1

participation_of

0..n

Individual_healthcare_practitioner_slot

Certification_additional_opinion

effective_dttm : TS

status_cd : SET<CV>

0..n

1

provides_opinion_on

0..n

includes

1

Encounter_practitioner

participation_type_cd : CV

1..n

1

is_associated_with

1..n

has_as_participant

1

Person

birth_dttm : TS

birthplace_addr : AD

citizenship_country_cd : CE

deceased_dttm : TS

deceased_ind : BL

disability_cd : CE

education_level_cd : CV

ethnic_group_cd : CE

administrative_gender_cd : CE

marital_status_cd : CV

military_branch_of_service_cd : CV

military_rank_nm : ST

military_status_cd : CV

nationality_cd : CE

race_cd : CE

religious_affiliation_cd : CV

student_cd : CV

status_cd : SET<CV>

ambulatory_status_cd : CV

birth_order_nbr : INT

living_arrangement_cd : CV

living_dependency_cd : CV

multiple_birth_ind : BL

organ_donor_ind : BL

special_accommodation_cd : SET<CV>

0..1

1

is_a_role_of

0..1

takes_on_role_of

1

1

0..1

takes_on_role_of

1

is_role_of

0..1

0..n

1

is_entered_by

0..n

enters

1

1

0..n

communicates_in

1

is_communicated_by

0..n

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

pertains_to

0..1

has

1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..n

has

1

is_for

0..n

0..n

0..1

is_about

0..n

is_subject_of

0..1

0..n

1

is_sourced_from

0..n

is_source_for

1

0..1

1

is_role_of

0..1

acts_in_role_of

1

0..n

0..1

participation_of

0..n

participates_as

0..1

Individual_healthcare_practitioner_pool

id : II

Individual_healthcare_practitioner

fellowship_field_cd : CE

graduate_school_nm : ON

graduation_dttm : TS

position_cd : CV

practitioner_type_cd : CE

primary_care_ind : BL

residency_field_cd : CE

slot_size_increment_qty : PQ

1

0..n

is_scheduled_by

1

is_scheduleable_unit_for

0..n

0..n

1

is_provided_by

0..n

provides

1

0..n

1

is_participant_for

0..n

participates_as

1

1..n

0..n

belongs_to

1..n

contains

0..n

1

0..1

takes_on_role_of

1

is_role_of

0..1

Individual_healthcare_practitioner_request

practitioner_type_cd : CE

0..1

0..n

is_requested_by

0..1

requests

0..n

1

0..n

is_requested_by

1

requests

0..n

Quantity

GEHR

Champus_coverage

handicapped_program_cd : CE

non_avail_cert_on_file_ind : BL

retirement_dttm : TS

station_id : II

Referral

authorized_visits_qty : REAL

desc : ED

reason_txt : ED

Healthcare_finances

Message_control

Patient_encounters -

  Patient_service_event

Patient_encounters -

  Patient_service_material

Patient_encounters - 

  Other

                             HEALTH LEVEL 7

                REFERENCE INFORMATION MODEL

                                    RIM_0096...

                                   released May, 2000

reflects agreements made through harmonization in March, 2000

Episode

desc : ST

episode_type_cd : CV

id : II

list_closed_ind : BL

outcome_txt : ST

recurring_service_ind : BL

DATA TYPES

Text

Thing

Generic

Demographic

Time

Generalizations

Observation

value : ANY

derivation_expr : ST

Medication

form_cd : CD

route_cd : CD

dose_qty : PQ

strength_qty : PQ

rate_qty : PQ

dose_check_qty : PQ

Procedure

entry_site_cd : CD

Supply

qty : PQ

Diet

energy_qty : PQ

carbohydrate_qty : PQ

Condition_node

Episode_of_condition

1

0..1

defines

1

is_defined_by

0..1

Consent

Healthcare_stakeholders

MESSAGE CONTROL

Document_service

completion_cd : CV

set_id : II

storage_cd : CV

version_nbr : INT

copy_dttm : TS

origination_dttm : TS

Billboard produced by:

Rochester Outdoor Advertising

Administrative_patient_death

death_certificate_id : II

death_certificate_recorded_dttm : TS

death_classification_cd : CE

death_dttm : TS

death_location_txt : ED

death_notification_source_nm : PN

death_verification_cd : CE

death_verification_dttm : TS

death_verification_nm : PN

Disability

effective_dttm : TS

return_to_work_auth_dttm : TS

termination_dttm : TS

unable_to_work_effective_dttm : TS

Patient_appointment_request

Patient_slot

Bad_debt_billing_account

bad_debt_recovery_qty : MO

bad_debt_transfer_qty : MO

transfer_to_bad_debt_dttm : TS

transfer_to_bad_debt_reason_cd : CV

Diagnostic_related_group

base_rate_qty : MO

capital_reimbursement_qty : MO

cost_weight_qty : MO

id : II

major_diagnostic_category_cd : CE

operating_reimbursement_qty : MO

reimbursement_qty : MO

standard_day_qty : PQ

standard_total_charge_qty : MO

trim_high_day_qty : PQ

trim_low_day_qty : PQ

Inpatient_encounter

actual_length_of_stay_qty : PQ

estimated_days_qty : PQ

Patient_information_disclosure

disclosure_dttm : TS

info_disclosed_desc : ED

info_requested_desc : ED

reason_cd : CV

requested_dttm : TS

urgency_cd : CV

Attention_line

key_word_txt : ST

value : ST

Acknowledgement

type_cd : CV

note_txt : ED

error_detail_cd : CV

expected_sequence_nbr : INT

Batch

control_id : II

name : ST

creation_dttm : TS

reference_control_id : II

sending_application_id : II

receiving_application_id : II

security : ST

message_count : INT

batch_totals : SET<INT>

batch_comment : SET<ST>

Device_slot

Device_request

requested_qty : REAL

type_cd : CE

Device_group

id : II

0..n

0..1

requests

0..n

is_requested_by

0..1

Health_chart_deficiency

assessment_dttm : TS

desc : ED

level_cd : CV

type_cd : CV

Patient_service_location_group

id : II

Patient_service_location_request

type_cd : CV

0..1

0..n

is_requested_by

0..1

requests

0..n

Patient_service_location_slot

Preferred_provider_participation

role_cd : CV

effective_tmr : IVL<TS>

Healthcare_service_provider

board_certification_type_cd : CV

board_certified_ind : BL

certification_dttm : TS

effective_tmr : IVL<TS>

recertification_dttm : TS

specialty_cd : CV

id : II

0..n

1

has_as_care_provider

0..n

participates_in

1

Bad_debt_collection_agency

0..n

1

is_assigned_to

0..n

is_assigned

1

Encounter_drg

approval_ind : BL

assigned_dttm : TS

confidential_ind : BL

cost_outlier_qty : MO

desc : ED

grouper_review_cd : CE

grouper_version_id : II

outlier_days_nbr : REAL

outlier_reimbursement_qty : MO

outlier_type_cd : CV

1

0..n

is_assigned_as

1

is_an_assignment_of

0..n

0..n

1

is_assigned_to

0..n

is_assigned

1

Billing_information_item

condition_cd : CE

occurrence_cd : CE

occurrence_dttm : TS

occurrence_span_cd : CE

occurrence_span_from_dttm : TS

occurrence_span_thru_dttm : TS

quantity_nbr : REAL

quantity_type_cd : CV

value_amt

value_cd : CE

Resource_request

allowable_substitutions_cd : CV

duration_qty : PQ

start_dttm : TS

start_offset_qty : PQ

status_cd : SET<CV>

Service_scheduling_request

allowable_substitutions_cd : CV

duration_qty : PQ

start_dttm : TS

start_offset_qty : PQ

status_cd : SET<CV>

Resource_slot

offset_qty : PQ

allocated_qty : REAL

resource_type_cd : CV

status_cd : SET<CV>

start_dttm : TS

Schedule

id : II

1

0..n

manages

1

is_managed_by

0..n

Healthcare_document_authenticator

Patient_information_recipient

1

0..n

is_the_recipient_of

1

is_provided_to

0..n

Accident_information_source

Message

sending_application_id : II

id : SET<II>

creation_dttm : TS

interaction_id : II

event_dttm : TS

version_id : ST

profile_id : SET<OID>

processing_cd : CV

sequence_nbr : INT

reply_to_com : TEL

receiving_application_id : SET<II>

0..n

1

can_accompany

0..n

can_include

1

1..n

1

acknowledges

1..n

has

1

0..1

0..n

contains

0..1

is_contained_by

0..n

Stakeholder_affiliation

affiliation_type_cd : CV

desc : ED

effective_tmr : IVL<TS>

Stakeholder_affiliate

family_relationship_cd : CV

0..n

1

has_as_secondary_participant

0..n

participates_as_secondary_in

1

Clinical_document

Authentication

authentication_dttm : TS

type_cd : CV

1

0..n

created_by

1

is_source_of

0..n

Healthcare_provider_organization

Document_recipient

Service_relationship

type_cd : CV

inversion_ind : BL

sequence_nbr : INT

priority_nbr : INT

pause_qty : PQ

checkpoint_cd : CV

split_cd : CV

join_cd : CV

negation_ind : BL

conjunction_cd : CV

Service_actor

type_cd : CV

tmr : IVL<TS>

note_text : ED

signature_cd : CV

function_cd : CD

Material_relationship

type_cd : CV

inversion_ind : BL

tmr : IVL<TS>

position_nbr : LIST<INT>

qty : PQ

Container

capacty_qty : PQ

height_qty : PQ

diameter_qty : PQ

barrier_delta_qty : PQ

bottom_delta_qty : PQ

seperator_type_cd : CD

cap_type_cd : CD

Access

gauge_qty : PQ

entry_site_cd : CD

body_site_cd : CD

Food

preference_cd : CD

Therapeutic_agent

Device

slot_size_increment_qty : PQ

manufacturer_model_nm : ST

software_version_nm : ST

last_calibration_dttm : TS

0..n

1

is_scheduleable_unit_for

0..n

is_scheduled_by

1

0..n

1

requests

0..n

is_requested_by

1

0..n

1..n

contains

0..n

belongs_to

1..n

Responsibility

type_cd : CV

tmr : IVL<TS>

material_id : SET<II>

Health_chart

health_chart_id : II

health_chart_type_cd : CV

status_cd : SET<CV>

1

0..n

has_an_assessment_of

1

is_assessed_against

0..n

Master_patient_service_location

addr : AD

open_tmr : IVL<TS>

desc : ED

email_com : TEL

id : II

licensed_bed_nbr : REAL

nm : ST

phon : TEL

service_specialty_cd : CE

slot_size_increment_qty : PQ

status_cd : SET<CV>

type_cd : CV

equipment_type_cd : CE

1..n

0..n

belongs_to

1..n

contains

0..n

1

0..n

is_requested_by

1

requests

0..n

0..n

0..1

is_included_in

0..n

includes

0..1

0..n

1

is_scheduleable_unit_for

0..n

is_scheduled_by

1

1..n

0..n

provides_patient_services_at

1..n

provides_services_on_behalf_of

0..n

0..n

1

is_housed_at

0..n

houses

1

Insurance_certification_contact

participation_type_cd : CE

Guarantor_contract

billing_hold_ind : BL

billing_media_cd : CE

charge_adjustment_cd : CE

contract_duration_cd : CE

contract_type_cd : CE

effective_tmr : IVL<TS>

interest_rate_nbr : REAL

periodic_payment_qty : MO

priority_ranking_cd : CV

Healthcare_benefit_coverage_item

service_category_cd : CV

service_cd : CE

service_modifier_cd : CE

authorization_ind : BL

network_ind : BL

assertion_cd : CE

covered_parties_cd : CE

qty : REAL

quantity_qualifier_cd : CE

time_period_qualifier_cd : CE

range_low_qty : PQ

range_high_qty : PQ

range_units_cd : CV

assertion_effective_tmr : IVL<TS>

eligibility_cd : CE

policy_source_cd : CE

eligibility_source_cd : CE

copay_limit_ind : BL

0..n

0..1

is_governed_by

0..n

governs

0..1

0..1

0..n

has_as_components

0..1

is_a_component_of

0..n

Risk_management_incident

incident_cd : CV

incident_dttm : TS

incident_severity_cd : CV

incident_type_cd : CV

Episode_of_care

Transportation

Administrative_patient_accident

accident_death_ind : BL

accident_desc : ED

accident_dttm : TS

accident_location_desc : ED

accident_state_cd : CE

accident_type_cd : CE

job_related_accident_ind : BL

assessment_dttm : TS

0..1

1..n

is_the_source_of

0..1

is_obtained_from

1..n

1

0..n

identifies

1

is_identified_by

0..n

Location_encounter_role

accommodation_cd : CV

effective_tmr : IVL<TS>

location_role_cd : CV

status_cd : SET<CV>

transfer_reason_cd : CV

usage_approved_ind : BL

1

0..n

has

1

pertains_to

0..n

Preauthorization

authorized_encounters_qty : REAL

authorized_period_begin_tmr : IVL<TS>

id : II

issued_dttm : TS

requested_dttm : TS

restriction_desc : ED

status_cd : SET<CV>

status_change_dttm : TS

Person_provider_association

1

0..n

knows_of

1

is_known_to

0..n

0..n

1

belongs_to

0..n

has

1

Person_employment

addr : AD

effective_tmr : IVL<TS>

hazard_exposure_txt : ED

job_class_cd : CV

job_title_nm : ST

phon : TEL

protective_equipment_txt : ED

salary_qty : MO

salary_type_cd : CV

status_cd : SET<CV>

occupation_cd : CE

job_status_cd : CV

Organization

nm : SET<ON>

standard_industry_class_cd : CE

0..1

1

is_a_role_of

0..1

takes_on_role_of

1

0..n

1

is_assigned_by

0..n

assigns

1

0..n

0..1

is_a_subdivision_of

0..n

has_as_a_subdivision

0..1

0..1

1

is_role_of

0..1

takes_on_role_of

1

Master_healthcare_benefit_product

assignment_of_benefits_ind : BL

benefit_product_desc : ED

id : II

benefit_product_nm : ST

benefit_product_type_cd : CE

benefits_coordination_ind : BL

cob_priority_nbr : REAL

combine_baby_bill_ind : BL

effective_tmr : IVL<TS>

group_benefit_ind : BL

mail_claim_party_cd : CE

release_information_cd : CE

status_cd : SET<CV>

coverage_type_cd : CE

agreement_type_cd : CE

policy_category_cd : CE

access_protocol_desc : ED

0..n

0..1

is_child_of

0..n

is_parent_of

0..1

0..n

1

is_a_instance_of

0..n

is_instantiated_as

1

Patient_billing_account

account_id : II

adjustment_cd : CV

authorization_information_txt : ED

billing_status_cd : CV

certification_required_ind : BL

current_unpaid_balance_qty : MO

delete_dttm : TS

deleted_account_reason_cd : CV

expected_insurance_plan_qty : REAL

expected_payment_source_cd : CV

notice_of_admission_dttm : TS

notice_of_admission_ind : BL

patient_financial_class_cd : CV

price_schedule_id : II

purge_status_cd : CV

purge_status_dttm : TS

report_of_eligibility_dttm : TS

retention_ind : BL

signature_on_file_dttm : TS

special_program_cd : CV

stoploss_limit_ind : BL

suspend_charges_ind : BL

total_adjustment_qty : MO

total_charge_qty : MO

total_payment_qty : MO

separate_bill_ind : BL

0..n

1

pertains_to

0..n

has

1

0..1

0..1

is_the_prior_account_for

0..1

has_as_a_prior_account

0..1

0..n

0..n

has_payment_guaranteed_by

0..n

provides_payment_guarantee_for

0..n

Language_ability

mode_cd : CV

proficiency_level_cd : CV

Appointment_request

reason_cd : CE

administrative_type_cd : CE

id : II

priority_cd : CV

change_reason_cd : CE

duration_qty : PQ

requested_time : GTS

appointment_rqst_category_cd : CE

status_cd : SET<CV>

dttm : TS

0..n

1

is_requested_by

0..n

requests

1

1

0..n

requests

1

is_requested_by

0..n

Appointment

appointment_duration_qty : PQ

notification_reason_cd : CV

expected_service_desc : ED

scheduled_time : GTS

id : II

status_cd : SET<CV>

urgency_cd : CE

0..n

0..n

is_reserved_by

0..n

reserves

0..n

1..n

0..n

books

1..n

is_booked_in

0..n

0..1

0..n

is_parent_of

0..1

is_child_of

0..n

0..1

0..n

requests

0..1

is_requested_by

0..n

Guarantor

financial_class_cd : CE

household_annual_income_qty : MO

household_size_nbr : REAL

1

1..n

guarantees_payment_under

1

has_payment_guaranteed_by

1..n

Healthcare_benefit_product_purchaser

1..1

0..n

is_the_purchaser_of

1..1

has_as_purchaser

0..n

Employer

effective_tmr : IVL<TS>

1

0..n

is_employer_of

1

has_as_employer

0..n

Insurer

effective_tmr : IVL<TS>

1

0..n

issues

1

is_issued_by

0..n

1

0..1

takes_on_role_of

1

is_role_of

0..1

1

0..n

offers

1

is_offered_by

0..n

Service_list_item

sequence_nbr : REAL

priority_nbr : REAL

note_txt : ED

Stakeholder

addr : SET<AD>

credit_rating_cd : CV

email_address_txt : ED

phon : SET<TEL>

type_cd : CV

id : SET<II>

0..1

1

is_a

0..1

takes_on_role_of

1

1

0..1

takes_on_role_of

1

is_role_of

0..1

1

0..n

participates_as

1

participation_of

0..n

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..1

takes_role_of

1

is_role_of

0..1

1..n

1

has_sender

1..n

sends

1

0..n

1..n

has_recipient

0..n

shall_receive

1..n

1

0..n

has

1

of

0..n

0..n

1

has_as_primary_participant

0..n

participates_as_primary_in

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

1

0..1

acts_as

1

is_role_of

0..1

Clinical_document_header

availability_status_cd : CV

change_reason_cd : CV

completion_status_cd : CV

confidentiality_status_cd : CV

content_presentation_cd : CV

document_creation_dttm : TS

file_nm : ST

id : II

last_edit_dttm : TS

reporting_priority_cd : CE

results_report_dttm : TS

storage_status_cd : CV

transcription_dttm : TS

type_cd : CD

document_change_cd : CV

version_nbr : INT

version_dttm : TS

0..1

0..n

is_parent_document_for

0..1

has_as_a_parent_document

0..n

1

1

is_part_of

1

has_parts

1

0..n

1

authenticates

0..n

is_authenticated_by

1

0..n

0..1

has_originating_organization

0..n

originates

0..1

0..1

0..n

of

0..1

has_been_received_by

0..n

0..1

0..n

contains

0..1

contained_in

0..n

Service

id : SET<II>

mood_cd : CV

service_cd : CD

txt : ED

status_cd : CV

activity_time : GTS

critical_time : GTS

method_cd : CD

body_site_cd : CD

interpretation_cd : SET<CV>

confidentiality_cd : SET<CV>

max_repeat_nmr : INT

interruptible_ind : BL

substitution_cd : CV

priority_cd : CV

orderable_ind : BL

availability_dttm : TS

0..n

1

has_source

0..n

is_source_for

1

0..n

1

has_target

0..n

is_target_for

1

0..n

1

for

0..n

has

1

1

0..n

represented_as

1

represents

0..n

0..n

0..n

is_documented_by

0..n

documents

0..n

1..n

0..n

is_covered_by

1..n

provides_coverage_for

0..n

0..n

0..1

is_charged_to

0..n

has_charges_for

0..1

Living_subject

birth_dttm : TS

birthplace_addr : AD

origin_country_cd : CE

taxonomic_classification_cd : CE

breed_txt : ED

strain_txt : ED

eye_color_cd : CE

coat_or_feather_coloring_txt : ED

confidentiality_constraint_cd : CV

deceased_dttm : TS

deceased_ind : BL

euthanasia_ind : BL

gender_cd : CE

gender_status_cd : CE

primary_name_type_cd : CE

primary_nm : PN

importance_status_txt : ED

qty : REAL

production_class_cd : CE

Material

id : SET<II>

type_cd : CD

form_cd : CV

danger_cd : CD

qty : PQ

desc : ED

status_cd : CV

extent_tmr : IVL<TS>

lot_nbr : ST

handling_cd : CD

0..n

1

has_source

0..n

is_source_for

1

0..n

1

has_target

0..n

is_target_for

1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..n

is_the

1

for

0..n

0..1

1

is_a_role_of

0..1

takes_on_role

1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

Insurance_certification

appeal_reason_cd : CE

certification_duration_qty : PQ

effective_tmr : IVL<TS>

id : II

insurance_verification_dttm : TS

modification_dttm : TS

non_concur_cd : CE

non_concur_effective_dttm : TS

penalty_qty : MO

report_of_eligibility_dttm : TS

report_of_eligibility_ind : BL

1

1..n

has_contact

1

is_contact_for

1..n

1

0..n

has_coverage_affirmed_by

1

affirms_insurance_coverage_for

0..n

1

0..n

issues

1

is_issued_by

0..n

0..n

1

provides_validation_for

0..n

is_validated_by

1

Patient_encounter

administrative_outcome_txt : ED

cancellation_reason_cd : CV

desc : ED

encounter_classification_cd : CV

expected_insurance_plan_qty : REAL

first_similar_illness_dttm : TS

follow_up_type_cd : CV

id : II

classification_cd : CV

purpose_cd : CV

special_courtesies_cd : CV

active_tmr : IVL<TS>

status_cd : SET<CV>

urgency_cd : CV

triage_classification_cd : CV

practice_setting_cd : CV

publicity_constraint_cd : CV

reason_cd : CV

referral_cd : CV

source_cd : CV

patient_valuables_desc : ED

pre_admit_test_ind : BL

readmission_ind : BL

valuables_location_desc : ED

acuity_level_cd : CV

actual_discharge_disposition_cd : CV

discharge_location_id : II

expected_discharge_disp_cd : CV

birth_encounter_ind : BL

0..n

1

pertains_to

0..n

has

1

1..n

1

is_part_of

1..n

has_parts

1

0..n

0..1

precedes

0..n

follows

0..1

0..n

1

is_utilized_during

0..n

utilizes

1

0..n

0..n

has

0..n

is_present_in

0..n

1..n

1

pertains_to

1..n

has

1

1..n

0..1

is_authorized_by

1..n

authorizes

0..1

0..1

0..1

is_scheduled_by

0..1

schedules

0..1

0..1

0..n

has_assigned_to_it

0..1

is_assigned_to

0..n

0..n

1

involves

0..n

is_involved_in

1

Notary_public

effective_interval_tmr : IVL<TS>

notary_county_cd : CE

notary_state_cd : CE

Employee

1

0..n

is_employee_in

1

has_as_employee

0..n

Financial_transaction

alternate_desc : ED

desc : ED

extended_qty : MO

fee_schedule_cd : CE

insurance_qty : MO

posting_dttm : TS

qty : MO

transaction_batch_id : II

transaction_cd : CE

transaction_dttm : TS

transaction_id : II

transaction_type_cd : CE

unit_qty : MO

unit_cost_qty : MO

0..1

0..n

categorizes

0..1

is_categorized_by

0..n

0..n

0..1

is_covered_by

0..n

covers

0..1

0..n

1

pertains_to

0..n

is_associated_with

1

0..n

1

is_associated_with

0..n

has

1

Language

0..n

1

specifies_ability_in

0..n

is_specified_by

1

Originator

1..n

1..n

has_been_originated_by

1..n

of

1..n

Administrative_birth_event

baby_detained_ind : BL

birth_certificate_id : II

birth_method_cd : CE

birth_recorded_county_cd : CE

birth_recorded_dttm : TS

newborn_days_nbr : REAL

stillborn_ind : BL

1

0..n

has_parts

1

is_part_of

0..n

Entering_person

0..1

0..n

enters

0..1

is_entered_by

0..n

0..n

1

is_entered_by

0..n

enters

1

0..n

1..n

represents

0..n

is_represented_by

1..n

Contact_person

contact_reason_cd : CE

0..n

0..1

has_as_contact

0..n

is_contact_for

0..1

0..n

0..1

has_as_a_contact

0..n

is_a_contact_for

0..1

0..n

0..1

is_contact_for

0..n

provides_contact

0..1

0..1

0..n

provides_contact

0..1

is_contact_for

0..n

0..1

0..n

provides_contact

0..1

is_contact_for

0..n

0..n

0..1

is_contact_for

0..n

provides_contact

0..1

Person_name

effective_tmr : IVL<TS>

nm : PN

type_cd : CV

0..n

0..n

refers_to_person_by

0..n

is_used_by

0..n

Service_list

id : SET<II>

type_cd : CV

name : ST

desc : ED

1

0..n

has_parts

1

is_part_of

0..n

0..n

0..1

is_about

0..n

is_subject_of

0..1

0..n

1

owned_by

0..n

owns

1

Specimen

body_site_cd : CD

0..n

0..1

is_sourced_from

0..n

is_source_for

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

Transcriptionist

0..1

0..n

transcribes

0..1

is_transcribed_by

0..n

Service_target

type_cd : CV

tmr : IVL<TS>

awareness_cd : CV

0..n

1

in

0..n

has

1

0..n

0..1

participation_of

0..n

participates_as

0..1

0..1

0..n

participates_as

0..1

participation_of

0..n

Individual_healthcare_practitioner_slot

Certification_additional_opinion

effective_dttm : TS

status_cd : SET<CV>

0..n

1

provides_opinion_on

0..n

includes

1

Encounter_practitioner

participation_type_cd : CV

1..n

1

is_associated_with

1..n

has_as_participant

1

Person

birth_dttm : TS

birthplace_addr : AD

citizenship_country_cd : CE

deceased_dttm : TS

deceased_ind : BL

disability_cd : CE

education_level_cd : CV

ethnic_group_cd : CE

administrative_gender_cd : CE

marital_status_cd : CV

military_branch_of_service_cd : CV

military_rank_nm : ST

military_status_cd : CV

nationality_cd : CE

race_cd : CE

religious_affiliation_cd : CV

student_cd : CV

status_cd : SET<CV>

ambulatory_status_cd : CV

birth_order_nbr : INT

living_arrangement_cd : CV

living_dependency_cd : CV

multiple_birth_ind : BL

organ_donor_ind : BL

special_accommodation_cd : SET<CV>

0..1

1

is_a_role_of

0..1

takes_on_role_of

1

1

0..1

takes_on_role_of

1

is_role_of

0..1

0..n

1

is_entered_by

0..n

enters

1

1

0..n

communicates_in

1

is_communicated_by

0..n

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

pertains_to

0..1

has

1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..n

has

1

is_for

0..n

0..n

0..1

is_about

0..n

is_subject_of

0..1

0..n

1

is_sourced_from

0..n

is_source_for

1

0..1

1

is_role_of

0..1

acts_in_role_of

1

0..n

0..1

participation_of

0..n

participates_as

0..1

Individual_healthcare_practitioner_pool

id : II

Individual_healthcare_practitioner

fellowship_field_cd : CE

graduate_school_nm : ON

graduation_dttm : TS

position_cd : CV

practitioner_type_cd : CE

primary_care_ind : BL

residency_field_cd : CE

slot_size_increment_qty : PQ

1

0..n

is_scheduled_by

1

is_scheduleable_unit_for

0..n

0..n

1

is_provided_by

0..n

provides

1

0..n

1

is_participant_for

0..n

participates_as

1

1..n

0..n

belongs_to

1..n

contains

0..n

1

0..1

takes_on_role_of

1

is_role_of

0..1

Individual_healthcare_practitioner_request

practitioner_type_cd : CE

0..1

0..n

is_requested_by

0..1

requests

0..n

1

0..n

is_requested_by

1

requests

0..n

Quantity

GCPR

Champus_coverage

handicapped_program_cd : CE

non_avail_cert_on_file_ind : BL

retirement_dttm : TS

station_id : II

Referral

authorized_visits_qty : REAL

desc : ED

reason_txt : ED

Healthcare_finances

Message_control

Patient_encounters -

  Patient_service_event

Patient_encounters -

  Patient_service_material

Patient_encounters - 

  Other

                             HEALTH LEVEL 7

                REFERENCE INFORMATION MODEL

                                    RIM_0096...

                                   released May, 2000

reflects agreements made through harmonization in March, 2000

Episode

desc : ST

episode_type_cd : CV

id : II

list_closed_ind : BL

outcome_txt : ST

recurring_service_ind : BL

DATA TYPES

Text

Thing

Generic

Demographic

Time

Generalizations

Observation

value : ANY

derivation_expr : ST

Medication

form_cd : CD

route_cd : CD

dose_qty : PQ

strength_qty : PQ

rate_qty : PQ

dose_check_qty : PQ

Procedure

entry_site_cd : CD

Supply

qty : PQ

Diet

energy_qty : PQ

carbohydrate_qty : PQ

Condition_node

Episode_of_condition

1

0..1

defines

1

is_defined_by

0..1

Consent

Healthcare_stakeholders

MESSAGE CONTROL

Document_service

completion_cd : CV

set_id : II

storage_cd : CV

version_nbr : INT

copy_dttm : TS

origination_dttm : TS

Billboard produced by:

Rochester Outdoor Advertising

Administrative_patient_death

death_certificate_id : II

death_certificate_recorded_dttm : TS

death_classification_cd : CE

death_dttm : TS

death_location_txt : ED

death_notification_source_nm : PN

death_verification_cd : CE

death_verification_dttm : TS

death_verification_nm : PN

Disability

effective_dttm : TS

return_to_work_auth_dttm : TS

termination_dttm : TS

unable_to_work_effective_dttm : TS

Patient_appointment_request

Patient_slot

Bad_debt_billing_account

bad_debt_recovery_qty : MO

bad_debt_transfer_qty : MO

transfer_to_bad_debt_dttm : TS

transfer_to_bad_debt_reason_cd : CV

Diagnostic_related_group

base_rate_qty : MO

capital_reimbursement_qty : MO

cost_weight_qty : MO

id : II

major_diagnostic_category_cd : CE

operating_reimbursement_qty : MO

reimbursement_qty : MO

standard_day_qty : PQ

standard_total_charge_qty : MO

trim_high_day_qty : PQ

trim_low_day_qty : PQ

Inpatient_encounter

actual_length_of_stay_qty : PQ

estimated_days_qty : PQ

Patient_information_disclosure

disclosure_dttm : TS

info_disclosed_desc : ED

info_requested_desc : ED

reason_cd : CV

requested_dttm : TS

urgency_cd : CV

Attention_line

key_word_txt : ST

value : ST

Acknowledgement

type_cd : CV

note_txt : ED

error_detail_cd : CV

expected_sequence_nbr : INT

Batch

control_id : II

name : ST

creation_dttm : TS

reference_control_id : II

sending_application_id : II

receiving_application_id : II

security : ST

message_count : INT

batch_totals : SET<INT>

batch_comment : SET<ST>

Device_slot

Device_request

requested_qty : REAL

type_cd : CE

Device_group

id : II

0..n

0..1

requests

0..n

is_requested_by

0..1

Health_chart_deficiency

assessment_dttm : TS

desc : ED

level_cd : CV

type_cd : CV

Patient_service_location_group

id : II

Patient_service_location_request

type_cd : CV

0..1

0..n

is_requested_by

0..1

requests

0..n

Patient_service_location_slot

Preferred_provider_participation

role_cd : CV

effective_tmr : IVL<TS>

Healthcare_service_provider

board_certification_type_cd : CV

board_certified_ind : BL

certification_dttm : TS

effective_tmr : IVL<TS>

recertification_dttm : TS

specialty_cd : CV

id : II

0..n

1

has_as_care_provider

0..n

participates_in

1

Bad_debt_collection_agency

0..n

1

is_assigned_to

0..n

is_assigned

1

Encounter_drg

approval_ind : BL

assigned_dttm : TS

confidential_ind : BL

cost_outlier_qty : MO

desc : ED

grouper_review_cd : CE

grouper_version_id : II

outlier_days_nbr : REAL

outlier_reimbursement_qty : MO

outlier_type_cd : CV

1

0..n

is_assigned_as

1

is_an_assignment_of

0..n

0..n

1

is_assigned_to

0..n

is_assigned

1

Billing_information_item

condition_cd : CE

occurrence_cd : CE

occurrence_dttm : TS

occurrence_span_cd : CE

occurrence_span_from_dttm : TS

occurrence_span_thru_dttm : TS

quantity_nbr : REAL

quantity_type_cd : CV

value_amt

value_cd : CE

Resource_request

allowable_substitutions_cd : CV

duration_qty : PQ

start_dttm : TS

start_offset_qty : PQ

status_cd : SET<CV>

Service_scheduling_request

allowable_substitutions_cd : CV

duration_qty : PQ

start_dttm : TS

start_offset_qty : PQ

status_cd : SET<CV>

Resource_slot

offset_qty : PQ

allocated_qty : REAL

resource_type_cd : CV

status_cd : SET<CV>

start_dttm : TS

Schedule

id : II

1

0..n

manages

1

is_managed_by

0..n

Healthcare_document_authenticator

Patient_information_recipient

1

0..n

is_the_recipient_of

1

is_provided_to

0..n

Accident_information_source

Message

sending_application_id : II

id : SET<II>

creation_dttm : TS

interaction_id : II

event_dttm : TS

version_id : ST

profile_id : SET<OID>

processing_cd : CV

sequence_nbr : INT

reply_to_com : TEL

receiving_application_id : SET<II>

0..n

1

can_accompany

0..n

can_include

1

1..n

1

acknowledges

1..n

has

1

0..1

0..n

contains

0..1

is_contained_by

0..n

Stakeholder_affiliation

affiliation_type_cd : CV

desc : ED

effective_tmr : IVL<TS>

Stakeholder_affiliate

family_relationship_cd : CV

0..n

1

has_as_secondary_participant

0..n

participates_as_secondary_in

1

Clinical_document

Authentication

authentication_dttm : TS

type_cd : CV

1

0..n

created_by

1

is_source_of

0..n

Healthcare_provider_organization

Document_recipient

Service_relationship

type_cd : CV

inversion_ind : BL

sequence_nbr : INT

priority_nbr : INT

pause_qty : PQ

checkpoint_cd : CV

split_cd : CV

join_cd : CV

negation_ind : BL

conjunction_cd : CV

Service_actor

type_cd : CV

tmr : IVL<TS>

note_text : ED

signature_cd : CV

function_cd : CD

Material_relationship

type_cd : CV

inversion_ind : BL

tmr : IVL<TS>

position_nbr : LIST<INT>

qty : PQ

Container

capacty_qty : PQ

height_qty : PQ

diameter_qty : PQ

barrier_delta_qty : PQ

bottom_delta_qty : PQ

seperator_type_cd : CD

cap_type_cd : CD

Access

gauge_qty : PQ

entry_site_cd : CD

body_site_cd : CD

Food

preference_cd : CD

Therapeutic_agent

Device

slot_size_increment_qty : PQ

manufacturer_model_nm : ST

software_version_nm : ST

last_calibration_dttm : TS

0..n

1

is_scheduleable_unit_for

0..n

is_scheduled_by

1

0..n

1

requests

0..n

is_requested_by

1

0..n

1..n

contains

0..n

belongs_to

1..n

Responsibility

type_cd : CV

tmr : IVL<TS>

material_id : SET<II>

Health_chart

health_chart_id : II

health_chart_type_cd : CV

status_cd : SET<CV>

1

0..n

has_an_assessment_of

1

is_assessed_against

0..n

Master_patient_service_location

addr : AD

open_tmr : IVL<TS>

desc : ED

email_com : TEL

id : II

licensed_bed_nbr : REAL

nm : ST

phon : TEL

service_specialty_cd : CE

slot_size_increment_qty : PQ

status_cd : SET<CV>

type_cd : CV

equipment_type_cd : CE

1..n

0..n

belongs_to

1..n

contains

0..n

1

0..n

is_requested_by

1

requests

0..n

0..n

0..1

is_included_in

0..n

includes

0..1

0..n

1

is_scheduleable_unit_for

0..n

is_scheduled_by

1

1..n

0..n

provides_patient_services_at

1..n

provides_services_on_behalf_of

0..n

0..n

1

is_housed_at

0..n

houses

1

Insurance_certification_contact

participation_type_cd : CE

Guarantor_contract

billing_hold_ind : BL

billing_media_cd : CE

charge_adjustment_cd : CE

contract_duration_cd : CE

contract_type_cd : CE

effective_tmr : IVL<TS>

interest_rate_nbr : REAL

periodic_payment_qty : MO

priority_ranking_cd : CV

Healthcare_benefit_coverage_item

service_category_cd : CV

service_cd : CE

service_modifier_cd : CE

authorization_ind : BL

network_ind : BL

assertion_cd : CE

covered_parties_cd : CE

qty : REAL

quantity_qualifier_cd : CE

time_period_qualifier_cd : CE

range_low_qty : PQ

range_high_qty : PQ

range_units_cd : CV

assertion_effective_tmr : IVL<TS>

eligibility_cd : CE

policy_source_cd : CE

eligibility_source_cd : CE

copay_limit_ind : BL

0..n

0..1

is_governed_by

0..n

governs

0..1

0..1

0..n

has_as_components

0..1

is_a_component_of

0..n

Risk_management_incident

incident_cd : CV

incident_dttm : TS

incident_severity_cd : CV

incident_type_cd : CV

Episode_of_care

Transportation

Administrative_patient_accident

accident_death_ind : BL

accident_desc : ED

accident_dttm : TS

accident_location_desc : ED

accident_state_cd : CE

accident_type_cd : CE

job_related_accident_ind : BL

assessment_dttm : TS

0..1

1..n

is_the_source_of

0..1

is_obtained_from

1..n

1

0..n

identifies

1

is_identified_by

0..n

Location_encounter_role

accommodation_cd : CV

effective_tmr : IVL<TS>

location_role_cd : CV

status_cd : SET<CV>

transfer_reason_cd : CV

usage_approved_ind : BL

1

0..n

has

1

pertains_to

0..n

Preauthorization

authorized_encounters_qty : REAL

authorized_period_begin_tmr : IVL<TS>

id : II

issued_dttm : TS

requested_dttm : TS

restriction_desc : ED

status_cd : SET<CV>

status_change_dttm : TS

Person_provider_association

1

0..n

knows_of

1

is_known_to

0..n

0..n

1

belongs_to

0..n

has

1

Person_employment

addr : AD

effective_tmr : IVL<TS>

hazard_exposure_txt : ED

job_class_cd : CV

job_title_nm : ST

phon : TEL

protective_equipment_txt : ED

salary_qty : MO

salary_type_cd : CV

status_cd : SET<CV>

occupation_cd : CE

job_status_cd : CV

Organization

nm : SET<ON>

standard_industry_class_cd : CE

0..1

1

is_a_role_of

0..1

takes_on_role_of

1

0..n

1

is_assigned_by

0..n

assigns

1

0..n

0..1

is_a_subdivision_of

0..n

has_as_a_subdivision

0..1

0..1

1

is_role_of

0..1

takes_on_role_of

1

Master_healthcare_benefit_product

assignment_of_benefits_ind : BL

benefit_product_desc : ED

id : II

benefit_product_nm : ST

benefit_product_type_cd : CE

benefits_coordination_ind : BL

cob_priority_nbr : REAL

combine_baby_bill_ind : BL

effective_tmr : IVL<TS>

group_benefit_ind : BL

mail_claim_party_cd : CE

release_information_cd : CE

status_cd : SET<CV>

coverage_type_cd : CE

agreement_type_cd : CE

policy_category_cd : CE

access_protocol_desc : ED

0..n

0..1

is_child_of

0..n

is_parent_of

0..1

0..n

1

is_a_instance_of

0..n

is_instantiated_as

1

Patient_billing_account

account_id : II

adjustment_cd : CV

authorization_information_txt : ED

billing_status_cd : CV

certification_required_ind : BL

current_unpaid_balance_qty : MO

delete_dttm : TS

deleted_account_reason_cd : CV

expected_insurance_plan_qty : REAL

expected_payment_source_cd : CV

notice_of_admission_dttm : TS

notice_of_admission_ind : BL

patient_financial_class_cd : CV

price_schedule_id : II

purge_status_cd : CV

purge_status_dttm : TS

report_of_eligibility_dttm : TS

retention_ind : BL

signature_on_file_dttm : TS

special_program_cd : CV

stoploss_limit_ind : BL

suspend_charges_ind : BL

total_adjustment_qty : MO

total_charge_qty : MO

total_payment_qty : MO

separate_bill_ind : BL

0..n

1

pertains_to

0..n

has

1

0..1

0..1

is_the_prior_account_for

0..1

has_as_a_prior_account

0..1

0..n

0..n

has_payment_guaranteed_by

0..n

provides_payment_guarantee_for

0..n

Language_ability

mode_cd : CV

proficiency_level_cd : CV

Appointment_request

reason_cd : CE

administrative_type_cd : CE

id : II

priority_cd : CV

change_reason_cd : CE

duration_qty : PQ

requested_time : GTS

appointment_rqst_category_cd : CE

status_cd : SET<CV>

dttm : TS

0..n

1

is_requested_by

0..n

requests

1

1

0..n

requests

1

is_requested_by

0..n

Appointment

appointment_duration_qty : PQ

notification_reason_cd : CV

expected_service_desc : ED

scheduled_time : GTS

id : II

status_cd : SET<CV>

urgency_cd : CE

0..n

0..n

is_reserved_by

0..n

reserves

0..n

1..n

0..n

books

1..n

is_booked_in

0..n

0..1

0..n

is_parent_of

0..1

is_child_of

0..n

0..1

0..n

requests

0..1

is_requested_by

0..n

Guarantor

financial_class_cd : CE

household_annual_income_qty : MO

household_size_nbr : REAL

1

1..n

guarantees_payment_under

1

has_payment_guaranteed_by

1..n

Healthcare_benefit_product_purchaser

1..1

0..n

is_the_purchaser_of

1..1

has_as_purchaser

0..n

Employer

effective_tmr : IVL<TS>

1

0..n

is_employer_of

1

has_as_employer

0..n

Insurer

effective_tmr : IVL<TS>

1

0..n

issues

1

is_issued_by

0..n

1

0..1

takes_on_role_of

1

is_role_of

0..1

1

0..n

offers

1

is_offered_by

0..n

Service_list_item

sequence_nbr : REAL

priority_nbr : REAL

note_txt : ED

Stakeholder

addr : SET<AD>

credit_rating_cd : CV

email_address_txt : ED

phon : SET<TEL>

type_cd : CV

id : SET<II>

0..1

1

is_a

0..1

takes_on_role_of

1

1

0..1

takes_on_role_of

1

is_role_of

0..1

1

0..n

participates_as

1

participation_of

0..n

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

1

0..1

takes_role_of

1

is_role_of

0..1

1..n

1

has_sender

1..n

sends

1

0..n

1..n

has_recipient

0..n

shall_receive

1..n

1

0..n

has

1

of

0..n

0..n

1

has_as_primary_participant

0..n

participates_as_primary_in

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

0..1

1

is_role_of

0..1

takes_on_role_of

1

1

0..1

acts_as

1

is_role_of

0..1

Clinical_document_header

availability_status_cd : CV

change_reason_cd : CV

completion_status_cd : CV

confidentiality_status_cd : CV

content_presentation_cd : CV

document_creation_dttm : TS

file_nm : ST

id : II

last_edit_dttm : TS

reporting_priority_cd : CE

results_report_dttm : TS

storage_status_cd : CV

transcription_dttm : TS

type_cd : CD

document_change_cd : CV

version_nbr : INT

version_dttm : TS

0..1

0..n

is_parent_document_for

0..1

has_as_a_parent_document

0..n

1

1

is_part_of

1

has_parts

1

0..n

1

authenticates

0..n

is_authenticated_by

1

0..n

0..1

has_originating_organization

0..n

originates

0..1

0..1

0..n

of

0..1

has_been_received_by

0..n

0..1

0..n

contains

0..1

contained_in

0..n

Service

id : SET<II>

mood_cd : CV

service_cd : CD

txt : ED

status_cd : CV

activity_time : GTS

critical_time : GTS

method_cd : CD

body_site_cd : CD

interpretation_cd : SET<CV>

confidentiality_cd : SET<CV>

max_repeat_nmr : INT

interruptible_ind : BL

substitution_cd : CV

priority_cd : CV

orderable_ind : BL

availability_dttm : TS

0..n

1

has_source

0..n

is_source_for

1

0..n

1

has_target

0..n

is_target_for

1

0..n

1

for

0..n

has

1

1

0..n

represented_as

1

represents

0..n

0..n

0..n

is_documented_by

0..n

documents

0..n

1..n

0..n

is_covered_by

1..n

provides_coverage_for

0..n

0..n

0..1

is_charged_to

0..n

has_charges_for

0..1

Living_subject

birth_dttm : TS

birthplace_addr : AD

origin_country_cd : CE

taxonomic_classification_cd : CE

breed_txt : ED

strain_txt : ED

eye_color_cd : CE

coat_or_feather_coloring_txt : ED

confidentiality_constraint_cd : CV

deceased_dttm : TS

deceased_ind : BL

euthanasia_ind : BL

gender_cd : CE

gender_status_cd : CE

primary_name_type_cd : CE

primary_nm : PN

importance_status_txt : ED

qty : REAL

production_class_cd : CE

Material

id : SET<II>

type_cd : CD

form_cd : CV

danger_cd : CD

qty : PQ

desc : ED

status_cd : CV

extent_tmr : IVL<TS>

lot_nbr : ST

handling_cd : CD

0..n

1

has_source

0..n

is_source_for

1

0..n

1

has_target

0..n

is_target_for

1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..1

takes_on_role

1

is_a_role_of

0..1

1

0..n

is_the

1

for

0..n

0..1

1

is_a_role_of

0..1

takes_on_role

1

1

0..1

takes_on_role_of

1

is_a_role_of

0..1

Insurance_certification

appeal_reason_cd : CE

certification_duration_qty : PQ
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The figure above illustrates the Information Representation XE "Information Representation"  section.

Use Unified Modeling Language (UML XE "Unified Modeling Language (UML" ) for information modeling.  To maximize consistency of content, meaning, and shared understanding both within and outside of VHA, the UML will be used as the notation of choice.  UML is an OMG XE "OMG"  and de-facto standard modeling notation.  UML is supported by multiple methodologies and multiple modeling tool vendors, making it an open and flexible environment to support VHA needs.  Further, VHA participates in the OMG and is capable of maturing the UML specification to address identified shortcomings.

It is important to note that within the context of this section, modeling refers to the representation of the information content that the information system is intended to support.  Modeling normally identifies the data that will be stored in and accessed by system users.

When appropriate, use an object-oriented approach to information representation.  Object modeling is the basis for many of the works influencing VHA activity (in particular, the HL7 Reference Information Model XE "HL7 Reference Information Model"  and the GCPR Reference Information Model XE "the GCPR Reference Information Model" ), making this approach a natural fit for VHA.  The notion of applying object-oriented reference models to provide semantic consistency
 is well grounded in industry,
 and is being applied within multiple VHA projects already.  Object-oriented reference models help identify interacting components within the business domain, facilitate concept re-use, and minimize the maintenance burden over the project life cycle.

Use the HL7 and GCPR RIMs. XE "HL7 and GCPR RIMs."   To ensure consistency in approach, VHA will use the HL7 RIM as the primary information model reference, with the GCPR XE "GCPR"  Reference Information Model serving to extend that model in areas that HL7 insufficiently addresses.  The GCPR RIM XE "GCPR RIM"  is derived from multiple sources and serves as the primary intercommunication vehicle between VHA and DoD. XE "DoD."   The HL7 RIM representations of information content will be leveraged to the maximum extent possible.

Projects may extend and/or customize these resources so long as they remain fundamentally consistent with their source.  Whenever possible, best efforts should be made to leverage existing work,
 particularly when drawing on content from available international efforts, such as ISO TC 215, CEN TC-251 XE "ISO TC 215, CEN TC-251" 
, the GEHR
, XE "Good Electronic Health Record Initiative (GEHR),"  NHS HcM
, Australian National Health Information Model XE "NHS HcM, Australian National Health Information Model" 
, Canadian Conceptual Health Data Model XE "Canadian Conceptual Health Data Model" ,
 and others.

Document and justify departures and enhancements to reference models.  To ensure consistent semantics across VHA and ensure that available public standards can support VHA requirements, it is essential that enhancements and departures from these reference models be formally documented and forwarded to the Enterprise Architecture Office.  To fill its role as liaison between VHA and the standards community, the Enterprise Architecture Office must have the background material to support evolutionary changes to the standards to address identified shortcomings, gaps, or errors identified in their models.  This “evergreening” process XE "evergreening\” process"  will allow VHA to work within the standards community to evolve their work products, ensuring that VHA business requirements are addressed.

Use the Meta Data Registry XE "Meta Data Registry"  for data element authoritative sources and maximize use of data element standards.  The VHA Meta Data Registry serves as the repository of meta data
 that documents data element standards and catalogs the elements across VHA systems that map to those standards.  In addition to defining data element “authoritative sources,” the Registry provides accountability, data quality metrics, definitions, and business rules affecting those elements.  As system development occurs, any identified information requirements should be mapped to the Meta Data Registry to ensure consistency across VHA.  In addition, to reduce the need for data translation, developers should maximize use of data element standards (e.g., names, definitions, and representations) when creating new data elements.

Terminology
The figure below summarizes the relationship between Terminology, Terminology Services and Applications, and introduces the Terminology section.
Figure II-4: Terminology and Mediation Services
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Use a single, unified service for terminology mediation XE "terminology mediation" .  A mechanism to allow for reconciliation across different content meanings must be established to benefit information models (such as those described above) as they realize system impacts.  This goal requires two components: controlled vocabularies and services to provide mediation capabilities.

The industry standard interface addressing this requirement is the Terminology Query Service (TQS). XE "Terminology Query Service (TQS)."   Terminology mediation services must support TQS to a level of conformance identified in the specification, and document that conformance level.

Additional capabilities, interface extensions, and language bindings are acceptable so long as they are public, published, and documented to explain how shortcomings of the conformant interfaces are unacceptable.  Interface extensions are appropriate to address gaps or shortcomings in the formal specification and are acceptable as long as they do not duplicate capability offered within the standard.

Whenever possible, the terminology mediation should be based on controlled vocabularies or structured terminologies that are industry standards as depicted in the subsequent sections.
Terminology mediation for all new systems or re-engineered systems must, at a minimum, support a TQS interface at one of the published, formal conformance levels.

Note:  This does not require that TQS perform all terminology mediation but that such mediation must be accessible via an industry standard TQS interface call.

Use HL7 XE "HL7" , GCPR terminology XE "GCPR terminology"  work as primary sources.  The HL7 work will be used as the primary driver for terminology and semantic guidance.  For areas HL7 does not address, the GCPR terminology work and its ongoing efforts should be applied.  For areas HL7 and GCPR do not address, refer to the VA Lexicon Project's work.  The HL7 Vocabulary Special Interest Group (SIG) XE "HL7 Vocabulary Special Interest Group (SIG)"  has been increasingly active and is working in collaboration with GCPR terminology activities to align efforts to the maximum extent.  Where HL7 XE "HL7"  provides guidance, it should be considered the primary source, to be augmented with GCPR XE "GCPR"  work in areas not addressed.

Document and justify extensions/enhancements.  Though extensions and/or enhancements to HL7 XE "HL7"  and GCPR XE "GCPR"  terminology models are acceptable, any departures from these models must be documented, justified, and forwarded to the Enterprise Architecture Office XE "Enterprise Architecture Office"  to ensure coordinated input to the stewardship organization.

Information Templates

Information templates XE "Information templates"  marry a set of standard information structures XE "standard information structures"  to standard vocabulary sets XE "standard vocabulary sets" /semantic representation XE "semantic representation" .  This pairing allows information, such as clinical information, to be transmitted consistently between applications to maximize interoperability. 

Many types of information content interrelate several components that can be represented in multiple ways, such as the context surrounding an event, so having a uniform way to represent this information offers many advantages to interoperability.  By defining a template, for example, to represent a battery of laboratory tests X, the system receiving information will know both the data values and the expected structure of the representation.

Use HL7 clinical templates XE "HL7 clinical templates" .  Clinical content shall be represented using the HL7 clinical templates for areas where such templates exist.  HL7 has created a Templates SIG XE "SIG"  focused on identifying and defining clinical templates to support information interchange bound to the RIM XE "RIM"  and bound to clinical vocabularies.

In brief, clinical templates are implemented in multiple ways.  They may serve as messages in a message-oriented middleware solution, acting as the structure (e.g., the container) that carries the medical information of interest.  Similarly, templates may be instantiated as object-structure containers for use by a retrieval service, such as the Content Access Service XE "Content Access Service" ,
 to maintain structure and integrity across systems.  VHA shall leverage this template work as appropriate to the project-level application architecture, though detailed implementation guidance is beyond this document's scope.


Note: Subset extracted from the GCPR Person Demographic Template, extracted from modeling as of 7 July 2000.
Leverage GCPR XE "GCPR" , GEHR clinical templates.  For those areas HL7 XE "HL7"  does not address, leverage work from the GCPR and Good Electronic Health Record (GEHR) XE "Good Electronic Health Record (GEHR)"  communities, respectively.  GCPR has been modeling templates to support information transport, such as laboratory, person demographics, and outpatient/dispensed medications, as part of its charter to interchange clinical information among federal healthcare providers.  Similarly, the GEHR community has been working with their clinicians to define content templates as part of their architectural solution to transport clinical information over the GEHR kernel.

Work with HL7 to develop new clinical templates.  For those areas where clinical templates do not exist, VHA will work with the HL7 Vocabulary SIG XE "HL7 Vocabulary SIG"  to develop new templates to meet VHA’s needs.  These activities should be coordinated with the VHA Enterprise Architecture office to ensure that VHA is consistently engaged in the standards community.

Clinical Document Architecture 

VHA will apply a Clinical Document Architecture (CDA) XE "Clinical Document Architecture (CDA)"  to provide the framework to capture and maintain the information to support both document content and storage of pertinent meta data that supplements the patient’s health record and VHA’s administrative requirements.

Use a CDA as the basis to preserve and transport electronic clinical documents.  As VHA evolves from paper-centric recordkeeping to electronic records, its information infrastructure must support the need to capture, maintain, and communicate clinical documentation.  Use a CDA as the mechanism to capture, persist, and transport this documentation across systems and points-of-care.  The CDA must maintain not only the clinical information of interest but also the relevant meta data, such as any relevant contextual information.

For example, an instance of a clinical document is an EHRA. XE "EHRA."   This electronic clinical document serves as the backbone and the primary content driver to define the Health Data Repository XE "Health Data Repository" .

Assess relevant medical and legal environments to determine CDA meta data requirements.  Given that the CDA is intended as the electronic version of paper-based documentation, the Architecture must support all medico-legal requirements.  Ensure that the implemented CDA can address these requirements by preserving relevant clinical content and context.

Leverage the HL7 Clinical Document Architecture XE "HL7 Clinical Document Architecture"  work.  As several key VHA CDA requirements are already supported within the HL7 CDA (e.g., supporting medico-legal requirements, documentation of clinical practice, persistence, stewardship, authentication, etc.), this work shall be used as the basis for VHA CDA activities.

In brief, the HL7 CDA is a document markup standard in XML XE "XML"  that specifies the structure and semantics of clinical documents and can include observations and services. 
  It is capable of including text, images, sounds, and other multimedia content, is human readable, and addresses persistence, stewardship, authentication potential, and wholeness
.

Extend HL7 work as appropriate and forward recommendations to the Enterprise Architecture Office XE "Enterprise Architecture Office" .  As VHA further defines requirements of its clinical documents, these requirements must be documented and forwarded to the Enterprise Architecture Office XE "Enterprise Architecture Office"  for possible incorporation into future versions of the standard.  The Architects will facilitate a liaison relationship between VHA and the appropriate groups within the Standards community, including but not limited to HL7 XE "HL7" , to mature standards specifications related to Clinical Document Architectures XE "Clinical Document Architectures" .

Electronic Health Record Architecture XE "Electronic Health Record Architecture" 
An EHRA provides a formal set of relationships between clinical content with respect to the subject and circumstances of care.  The EHRA provides the structure for the formal electronic health record and can serve as the evidential record, assuming that sufficient context and security are included. 

Also referred to in industry as a Patient Record Architectures XE "Patient Record Architectures" , an EHRA XE "EHRA"  brings to the formal health record many of the same advantages highlighted in the templates section: a consistent means and structure to represent content.  The architecture acts as a “record template” structure to which patient records must comply.  Generally speaking, a clinical repository is an instantiation of the EHRA.

Apply the EHRA as the basis for the Electronic Health Record within Clinical Repositories.  All applications intended to support an electronic health record, or components of an electronic health record, shall use as their basis an EHRA architecture to ensure that medico-legal requirements are being addressed.  Adapt/adopt an EHRA to address all identified requirements for long-term storage, maintenance, and reference requirements of an evidential health record.  EHRA preference will be given to those architectures identified in the 2001 EHRA Analysis Monograph XE "EHRA Analysis Monograph" .

Document EHRA enhancements in UML XE "UML" .  As discussed above, EHRA XE "EHRA"  provides the basis for an electronic health record by identifying the electronic health record's structure and content.  All enhancements pertaining to the EHRA should be documented in UML XE "UML"  and brought forward—along with explanations—to the VHA Enterprise Architecture Office XE "Enterprise Architecture Office" .  The Architecture office will, in turn, bring those requirements to the stewarding EHRA standards organizations for consideration as extensions to the relevant standards.

Leverage the EHRA EA Monograph XE "EHRA ITA EA Monograph" .   When available, apply the findings of the VHA EA 2001 XE "EA 2001"  as guidance pertaining to EHRAs and their application in VHA systems development.  This document will cover new development in the areas of EHRA, health records, and clinical repositories, and should be considered to be the authoritative architectural guidance in this area.

Data Ownership and Meta data XE "Metadata"  Management

VHA shall consider the patient as the owner of their clinical information.  It is no longer acceptable to consider data the sole property of the care organization that generated it.  There is precedent within the industry and legislation supporting the view that data have multiple owners.  As such, data storage, collection, authentication, and authorization will be considered from a perspective that supports multiple owners as well as multiple stakeholder XE "stakeholder" s.

VHA shall move towards a model where the patient is considered the owner of her/his clinical information.  Information is to be considered as both a personal and a corporate asset, regardless of whether the information is collected across Veterans Administration Medical Centers (VAMC XE "VAMC" s) or VISN XE "VISN" s for public health purposes or retained within a repository on a beneficiary's behalf.  In short, a distinction must be recognized that custodianship of information is not synonymous with ownership of information.

Resolve data element ownership issues using the Meta Data Registry XE "Meta Data Registry" .  The Corporate Data Registry serves as the authoritative source for both identifying the data element inventory across VHA systems and identifying their stewards.  As such, the Registry shall be used to resolve any data element ownership issues.

Meta data XE "Metadata"  registries will be based on the ISO 11179 standard XE "ISO 11179 standard" .  Given the complex user environment, stakeholders, and VHA business units, redundant data is to be expected and must be managed.  The solution for management and information integration from potentially redundant sources is a meta data registry that conforms to the ISO 11179 standard.  All meta data registries—corporate, VISN, local—shall conform to this standard.

Capture meta data in an ISO-11179 XE "ISO-11179"  compatible format.  As the Meta Data Registry (MDR) has been established as the authoritative source for data elements and their underlying common concepts, it provides the basis for mediation across systems through a common foundation.  As such, all other systems must be positioned to provide the requisite meta data to be included as part of this Registry.

As part of project activities, identify and capture meta data requirements in a format consistent with the ISO 11179 standard, and therefore, those that are integrable into the VHA Meta Data Registry XE "VHA Meta Data Registry" .  Every project shall designate a Registration Authority as a point of contact to harmonize Registry activities.

Data Storage XE "Data Storage" 
Given the variety of technologies available to store data within the Enterprise, this section articulates, based upon situational need, the guidance for selecting and applying the technologies.  It is important to recognize that each technology has a place and a role within the VHA data architecture, and that the goal is to match the information need with the technology best suited to address that need.

Figure II-6: Data Storage Architecture Types
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Data Storage Architectures

Continue to use VA FileManager XE "FileManager"  for systems under routine maintenance.  Continue to apply VA FileManager for ongoing maintenance of developed systems.  This guidance does not apply to systems that are being re-engineered.  Similarly, when existing FileManager-based systems require new system-to-system interfaces, these interfaces should be provided via a wrappering technology that minimizes impact to FileManager.  Any activities requiring significant maintenance should be considered re-engineering efforts and are subject to those constraints as described throughout this document.

Evaluate emerging storage approaches such as object databases.  Consider object databases for systems being significantly re-engineered.  Ultimately, database product selection is based upon multiple requirements:  operational (load, concurrency requirements, data volume, etc) and contextual (what is being stored, specifically, standards support, Computer Assisted Software Engineering (CASE) tool integration XE "CASE tool integration" , ability to store code, and stored procedures).

Object databases are an emerging technology and should be considered in prototype applications, particularly those that require support for rich data types such as DICOM images XE "DICOM images"  and waveform data.  As this technology matures and garners more market share, it is expected to play an increasing role as a production deployment platform for VHA.

Database platforms must support SQL and/or ODBC standards.  All database and data persistence mechanisms must support an open systems environment.  VHA shall use SQL XE "SQL"  and ODBC XE "ODBC"  as the acceptable access mechanisms by which to manipulate/access database content.

Although there are specialized query languages, such as Object Query Language (OQL) XE "Object Query Language (OQL)"  and XML Query Language (XQL), XE "XML Query Language (XQL),"  which are emerging as potential standards, at present they do not have sufficient market share or presence to be considered for widespread production.  These technologies may be investigated as growth-path items and may emerge as future standards.

Operational Data

Use Online Transaction Processing (OLTP) systems XE "OLTP systems"  for operational data.  Use OLTP-based systems to support data requirements for all highly volatile data that supports day-to-day processing requirements.  OLTP systems are by nature responsive for update and targeted-query, but are not intended to support broad, complex queries across vast amounts of data or time spans.  Ensure that OLTP systems support the ACID principles XE "ACID principles" 
 and are designed to support large transaction volumes typically with short data retention times.

Real-Time Decision Support

Use data repositories for real-time decision support.  Use data repositories to support basic analysis on near real-time data XE "real-time data" , particularly when information from multiple transactional systems is required.  For the purposes of this discussion, a data repository is a specialized version of an operational data store (ODS). XE "operational data store (ODS)."   Because data repositories are physically separate from OLTP XE "OLTP"  systems, they support basic reporting and decisions without impacting their feeder systems' performance.  Use data repositories to retain information to populate a data warehouse or to access disparate information from multiple points-of-care.

Data repositories support information retention close to real-time, offering a view of information from one or multiple systems in a semi-integrated fashion more so than OLTP.  Data repositories generally offer limited data cleansing and integration.

Use the VHA Health Data Repository as the authoritative source for patient results data.  The Health Data Repository XE "Health Data Repository"  is a database that will exist independent of source clinical systems and VISTA XE "VISTA" , and shall support data sharing between applications.  The Repository holds and maintains the authoritative health record, serving as the store of operational data as well as the source for data “roll-ups” and extracts to corporate databases.  The Repository is structured to receive granular, patient-specific data from health-related applications within and outside of VHA.

Note:  A Health Data Repository XE "Health Data Repository"  is essentially an instantiation of an EHRA. XE "EHRA." 
Use HL7 XE "HL7"  messaging to populate data repositories.  HL7 messaging shall support the data migration between operational systems and data repositories.
  Note:  The interdependencies between the operational and repository systems must be minimal and capable of asynchronous transmission, minimizing the operational system's distribution burden.  HL7 messaging is prevalent within VHA to perform cross-system communications and can be leveraged to support repository updates.

Analytical Data

To support analysis for queries spanning subject areas, such as management decision support and research, information contained within data stores must have consistent definitions and quality and host multiple levels of granularity (e.g., an implicit requirement to retain detailed, atomic data from which aggregate data may be derived).


Use an Enterprise Data Warehouse XE "Enterprise Data Warehouse"  to support analytical activities.  Analytical database structures, primarily the Enterprise Data Warehouse (EDW) XE "Enterprise Data Warehouse (EDW)"  and data marts XE "data marts" , will be used when analytical activities are to be performed across multiple subject areas.  By nature, warehouses have consistency in definitions, enforcing data quality, and serving as a collection point for one or multiple systems to deposit information.  They are architecturally disparate from operational systems and support broad queries.

Use the Meta Data Registry XE "Meta Data Registry"  for meta data XE "metadata"  for EDWs XE "EDWs" .  The MDR effort will serve as the primary reference to identify data, its authoritative source, stewards, and definition for use in Enterprise Data Warehouses.

Data marts will be used primarily to cover focused subject areas, though they may span subject areas.  Many of the desirable analytic attributes of a data warehouse are present within the data mart, namely an integrated, complete, historical, non-volatile data repository obtained from numerous sources (e.g., operational databases and external sources) represented in an optimal strategic decision support structure.

Store atomic data XE "atomic data"  in data warehouses for maximum flexibility.  Atomic data offers the maximum query flexibility and shall be the preferred fine-grain basis for warehouse development.  Because most analytic processing queries cannot be anticipated, this detailed information must be present and capable of supporting multiple views and interests.

Follow the guidance in the VISN Data Warehouse Architecture XE "VISN Data Warehouse Architecture"  and Cookbook Methodology XE "Cookbook Methodology" .  The VISN Data Warehouse Architecture provides business drivers, principals, an architecture framework overview, and architecture component alternatives and serves as the primary guidance for warehouse development within VHA.  The Cookbook provides a general methodology for developing a data warehouse and/or data mart.  VISNs and other organizations may use the VISN Data Warehouse Architecture and Cookbook as a resource guide.  In addition, The VHA Enterprise Architecture Office sponsors a VISN Data Warehouse Information Sharing web page 
 to enable knowledge sharing (e.g., best practices, and data models) through a central location.  The VISN Data Warehouse Architecture and Cookbook are accessible from this site.

Archival Data XE "Archival Data" 

Over time, significant volumes of information are collected and stored within the various data storage structures discussed in this section.  VHA data management strategies must address the information migration from “actively used” to “available but inactively used.” Because the amount of information being searched largely drives response times, there is an architectural tradeoff between information availability and speed.
  As such, VHA systems must address the mechanism by which information can be “flagged” (such as logical deletion”) and migrated towards archival storage or shared storage platforms, such as  Storage Area Networks. XE "Storage Area Networks." 
This section does not address the delivery mechanisms of this strategy (e.g., frequency and physical medium).  Instead, this section offers broad guidance pertaining to migrating information from real-time, to near-line, to off-line availability.

Migrate to near-line storage records accessed periodically.  Migrate information to near-line availability when it is not used regularly but is likely to be needed periodically or requires significant storage, such as DICOM images XE "DICOM images"  and video. XE "video." 
Archive records that are used infrequently.  Migrate information to archival (off-line) storage when:

· Records are no longer required to support clinical or departmental practice, as dictated by local standards of care

· It is referenced infrequently or never accessed

· A more reliable source has superceded the data source for the information

· Records are logically deleted

Use XML as the archival storage format.  XML XE "XML"  shall be the preferred format for all archived information, leveraging HL7 Clinical Document Architectures, XE "HL7 Clinical Document Architectures,"  the EA EHRA Analysis, and the EA Archival Information Monograph Document
.  In addition to storing the XML-based documents, relevant DTD XE "DTD"  or schema files are to be stored as well to ensure that the archive is self contained.
This storage format offers several advantages over a binary format, particularly since binary storage requires that applications capable of deciphering the binary encoding must also be archived and maintained.  Because XML is both machine and human readable, it is better positioned to withstand long time periods with minimal content implications.  Conversely, the inclusion of tagged information within XML documents adds storage capacity requirements.  This archival guidance is based on systems under development or re-engineering and is not intended to be retroactive—conversion of existing archival records into XML is desirable but not expected. 

Maintain on-line links to archived records using HILS. XE "HILS."   As information is removed from real-time to near-line and off-line storage, maintain pointers, or links, to this information through registration in an information location service.  Information that is not available online must be locatable, particularly because this is a Longitudinal Patient Record requirement.  As such, all health record content for an individual must be retrievable upon request.  The OMG XE "OMG"  Heterogeneous Information Locator Service (HILS)
 XE "Heterogeneous Information Locator Service (HILS)"  will be used to identify the locations of information types within VHA.  By keeping the appropriate links, such as search criteria, in real-time storage (but not the data itself), information is locatable via HILS and retrievable through a Clinical Observation Access Service (COAS) XE "Clinical Observation Access Service (COAS)"  interface for data in near-line storage.  Therefore, HILS is positioned to optimize location and information retrieval.

Integration Strategy: Component-based Development

Application Integration

IT XE "IT" 's ability to support VHA’s missions is directly related to its ability to integrate disparate systems and create an integrated information view of the Enterprise.  Applications are a requisite part of a seamless whole—the computing infrastructure fabric to support VHA, as opposed to point-to-point connectivity between systems.


All new application delivery will be based on integrating off-the-shelf capabilities (tailored to VHA needs), and augmented with custom development occurring only when the marketplace does not provide support.  When custom development occurs, it will proceed in parallel with standards activities to stimulate the marketplace to produce products addressing VHA’s requirements.

Build systems based on robust application infrastructures.  Application infrastructure must be capable of addressing both targeted programs and VHA Enterprise needs.  To accomplish this, application development will be based upon common services, such as middleware XE "middleware" , capable of meeting project and Enterprise needs.

Common Object Request Broker Architecture (CORBA), XE "Common Object Request Broker Architecture (CORBA),"  though the preferred technology, is not being mandated as long as the chosen application architecture can support geographically independent, concurrent, open distributed processing.  Candidate architectures must be demonstrated to provide uniform access to information, uniform support for heterogeneous technologies, be easily integrable with a CORBA XE "CORBA"  infrastructure, and allow the ability to delegate responsibilities to multiple sub-components and collect results as they become available.  CORBA addresses these technological requirements.

To help projects identify and resolve key application architectural requirements, the EA contains architectural check sheets to highlight these architectural issues and provide a forum to document project approaches to ensure these needs are addressed.  For all projects not using CORBA as their application infrastructure, these check sheets must demonstrate that the project technical solution is addressing VHA Enterprise needs.

Leverage the CORBA application infrastructure for external trading partners.  Use CORBA-based interoperability as the integration strategy of choice for all business partners capable of supporting this infrastructure.  This includes DoD XE "DoD" , as well as external organizations supporting the technology.
  As noted above, although CORBA is not a mandated technology infrastructure, alternative selections must be justified and demonstrated to be able to meet the requirements identified in the Distributed Systems XE "Distributed Systems"  Check Sheet and other pertinent check sheets as they become available.

Limit consideration of SOAP for prototype initiatives until it is recognized as an adopted standard.
  At present, the SOAP XE "SOAP"  specification is immature but positioned to mature to support the integration of loosely coupled systems where direct object integration is not supported or possible.  Because SOAP uniformly maps object interface specifications into XML XE "XML"  and carries over to HTTP XE "HTTP" , it will provide a natural bridge between these technologies.

SOAP, though a promising technology, has not yet been adopted as a standard and does not enjoy production-strength implementations in the industry.  As such, it is too immature to be considered as the application infrastructure for anything except prototype systems.

SOAP requires an underlying infrastructure capable of addressing many important issues, such as guaranteed delivery of messages, quality of service, message routing, and accommodation of high “cargo size”, etc., all of which must be in place as part of a SOAP-based solution.

Use XML messaging for other interfaces.  “Wrap” legacy and heritage applications that are not based upon open, distributed object interfaces with XML-based message interfaces (such as the emerging version 3.x HL7 standard XE "version 3.x HL7 standard" ), or XML XE "XML" -based versions of the HL7 2.x standard XE "HL7 2.x standard" .

“Message wrapping XE "Message wrapping" ” is an alternative to direct application integration via a software interface.  The approach involves exchange of messages, with the interfacing application converting the received content into a proprietary or older interchange format, such as HL7 2.x. XE "HL7 2.x."   This method facilitates integration of legacy applications into the Enterprise without requiring them to be re-engineered.

HL7 version 3.x XE "HL7 version 3.x"  messages are based on XML messaging XE "XML messaging"  derived from the HL7 Reference Information Model (RIM) XE "HL7 Reference Information Model (RIM)"  using their Message Development Framework XE "Message Development Framework"  methodology.  This approach is intended to eliminate the historical point-to-point negotiation between business partners that was required in HL7 2.x XE "HL7 2.x"  (and prior) messages.

Inherent in both of these XML approaches is the communication of meta data and data to minimize inter-organizational negotiations and point-to-point customizations, making them open and portable between applications and across business organizations.


Use HL7 2.x or point-to-point interfaces as a last resort.  Use HL7 2.x XE "HL7 2.x"  messages, X.12 messaging XE "X.12 messaging" , or stovepipe point-to-point interfaces for external business partners that do not support any of the above technologies.  These interface methods are also acceptable for system migration efforts that require “throw-away” interfaces to support data conversion.  HIPAA XE "HIPAA" -mandated X.12 transactions are acceptable.

Application Building Blocks

Applications will be delivered through the integration of components using standard interfaces across heterogeneous platforms and built upon a shared technical infrastructure.  Custom development is to be minimized, applied only when existing products or services do not meet interface requirements (e.g., standards-based “wrappers”) or when the off-the-shelf marketplace cannot satisfy VHA business and architectural requirements.  In that same vein, all interface specification is to be done in the public forum to leverage public communities-of-interest XE "communities-of-interest" .

The use of “vertical components XE "vertical components" ” that share infrastructure provides a powerful integration environment.  For instance, when laboratory, radiology, and pharmacy packages all rely on a common, shared infrastructure, they are much more easily integrable, positioning VHA to take advantage of off-the-shelf products as they mature.

Unlike the traditional application life cycle (requirements elicitation, requirements formalization, modeling, and system and database design and implementation), this process will transform to reflect the changes impacted by consistent architecture across the Enterprise.

Maximize use of UML and object-methodologies. UML XE "UML"  shall be used for all design and development modeling, including content representation and Entity/Relationship (E/R) diagramming.  The front-end phases of software life cycle development will continue to emphasize requirements elicitation and modeling.

UML has achieved wide convergence as the notation of preference within the industry and is an adopted and de-facto standard.  Object technology and object methodologies are gaining widespread acceptance as best practices.  This will position VHA to better draw from and contribute to international efforts in both health care modeling (e.g., HL7 XE "HL7" , CEN XE "CEN" , and U.K XE "U.K" .) and the technology industry.
 

All data access and manipulation must occur via its custodial application.  No longer will direct access into other applications’ data be acceptable.  Whenever an external application or component requires access to system data, that system must provide this capability via a published interface specification, with all access being limited to those features these interfaces support.

For all interfaces of potential interest to the VHA community-at large or the standards community, the specifications and supporting documentation must be documented and published for inclusion in a future VHA Asset Repository XE "VHA Asset Repository" .
  No system is permitted to access data by circumventing these published interfaces.  This interface-based approach is to be incorporated into all systems that are new and being re-engineered and should be introduced as appropriate for systems undergoing maintenance.

Apply standards-based interface support when possible.  Industry interface standards shall be leveraged to the extent possible.  Where no such standards exist, or in cases where a vendor proprietary interface is being leveraged, wrap proprietary interfaces with open alternatives to minimize long-term risks tied to product architectures.  When existing standards are leveragible but insufficient as is to address project needs, they shall be extended and those extensions documented and forwarded to the Enterprise Architecture Office XE "Enterprise Architecture Office"  to be recommended as enhancements to the stewarding SDO. XE "SDO." 
Applications using CORBA XE "CORBA"  as their infrastructure are to significantly leverage the OMG XE "OMG"  healthcare interfaces XE "healthcare interfaces" , namely COAS XE "COAS" , HILS, Person Identification Service (PIDS), XE "Person Identification Service (PIDS),"  RAD XE "RAD" , and TQS XE "TQS" .  These specifications are discussed in more detail in the Common Application Services section, following.  For applications with a user interface component, use XML XE "XML"  and XSL XE "XSL"  technologies.

System-to-System interfaces must comply with established conformance standards.  All system-to-system interfaces must comply with established conformance points to ensure interoperability.  Non-compliant interfaces create interoperability problems because they do not exhibit expected behaviors and require custom or proprietary integration mechanisms.  Further, they restrict VHA's ability to integrate with out-of-agency products and partners.

As such, system-to-system interfaces are to be tested for conformance to their published specification with the results documented and made public.  These results will be maintained within the VHA Asset Repository as a tool to allow potentially interfacing systems to make implementation decisions.

All modifications of industry standard interfaces must appear as extensions (e.g., establishing additional conformance points) and shall not impact the application's ability to support the accepted industry standard interface.  For instance, the Person Identification Service XE "Person Identification Service"  interface may be enhanced to support VHA-specific requirements as long as the published conformance points within the specification continue to be supported.

Evaluate off-the-shelf capabilities. COTS XE "Commercial off-the-shelf (COTS)"  and Government off-the-shelf (GOTS) XE "Government off-the-shelf (GOTS)"  components are to be evaluated based on adherence to VHA architectural principles (e.g., standards compliant), suitability to business needs, and tradeoffs, such as cost and speed-of-delivery.  Embracing the software integration model is essential to delivering information systems that both address stakeholder requirements and provide the ability to integrate within and across the Enterprise.

In addition to COTS and GOTS products, service providers, such as application service providers, are to be considered.  With more and more capabilities being offered commercially as fee-for-service offerings, this is a reasonable mechanism to provide capabilities without the need for from-scratch development.  Document all analysis and key decisions regarding COTS/GOTS/fee-for-service offerings, regardless of the ultimate go/no-go decision, with respect to key selection criteria, life cycle cost expectations, identified product gaps, and architectural alignment issues.

Leverage industry best practices, such as object-oriented development and design patterns.  VHA must apply industry best practices to ensure that robust, quality, maintainable solutions are brought forward to address VHA needs.  One of these key best practices is the use of object technology throughout the process.  Object-oriented analysis and design offer significant flexibility with the benefit of added confidence that solutions will appropriately address the problem spaces identified.

The natural encapsulation realized with object implementations offers inherent maintenance benefits, particularly because inner workings of implementations are shielded from external, dependent components.  This approach positions VHA to accept and embrace change while minimizing impacts to the maximum extent possible.

Another best practice, the use of analysis and design patterns, allows for VHA to benefit from industry lessons learned.  Patterns are a structured way to document an analysis or design approach to a problem, the relevant context, a known and successful solution strategy, and relevant implications.  In general, patterns are not documented until they are observed to be successful in at least three independent instances.  Consider the following as an example.

The Strategy Pattern XE "Strategy Pattern" 
 is a design pattern that allows minimal coupling between a component’s public interface and its underlying logic.  For instance, Strategy may be applied as part of an Master Patient Index (MPI) XE "Master Patient Index (MPI)"  solution to allow implementations to offer alternate pattern-matching algorithms for person identification.  By using Strategy, MPI implementations are shielded from changes to the underlying matching algorithm, allowing the matching to be improved without impacting externally dependent components.

Figure II-8: Common Application Services Infrastructure
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Common Application Services

As shown in the figure above, a common services architecture XE "common services architecture"  provides the framework to bring multiple components into a cohesive whole.  The notion is that capabilities are divided into logical units, each of which operates autonomously, but which complement each other to deliver capability.  Through formally specified interfaces, the supported operations and signatures
 are articulated so that other components can reference and depend upon them.

This section introduces several of the already-identified common services, which are to play a vital role in VHA’s system integration activities.  These services are largely based on established OMG XE "OMG"  interface standards or represent work in progress.

Particularly for these identified services, COTS XE "COTS"  or GOTS XE "GOTS"  offerings are to be evaluated for their ability to perform and address VHA requirements.  These standards have varying maturity levels.  Commercial support within the industry has varying maturity levels as well.  Maturity of off-the-shelf offerings must also be considered as part of build-vs-buy decision process.

The subsequent paragraphs discuss some key components that will figure prominently in VHA information systems:


Adapted, courtesy of the United Kingdom National Health Service Information Authority, used with permission.

Applications shall use the VHA MPI XE "MPI"  as the coordinating source for patient identification.  A master patient index is responsible for assigning, correlating, and searching within and across a specified domain
 for identifiers based on a provided set of search criteria.  While the MPI was originally intended to provide solely for the identification of patients, it is recognized that this service will mature to become a Master Person Index XE "Master Person Index" .
 

Essentially, this service provides for the assignment and reconciliation of multiple identifiers across domains supporting multiple implementation topologies.  Systems requiring patient identification should use PIDS XE "PIDS"  as the basis for identifying patients.  Conversely, systems supporting person identification are required to provide an interface conformant to the PIDS XE "PIDS"  specification.  This guidance applies to all new systems and systems undergoing reengineering activity.

A common terminology service (supporting TQS XE "TQS"  conformance) shall be used for semantic/terminology mediation.  This capability, which is to conform to the published TQS XE "Terminology Query Service (TQS)"  interface specification, provides the basis for mediation across disparate code sets within and across organizations.  In other words, this service allows a common concept to share multiple representations and provides the means to equate those differences.

As such, information based on a common concept can be translated to maintain meaning across disparate representations, systems or organizations.  Terminology mediation provides reliable clinical decision support and the infrastructure to facilitate development of future applications, technologies, and architectures to improve intersystem communication.
Authorization support must be encapsulated and separated from application logic.  To minimize maintenance burdens associated with changing business rules over time, VHA applications must decant authorization and permissions support from core application logic.  Multiple standards that provide this type of capability, such as PKI XE "PKI"  and RAD XE "RAD" , already exist.

Within healthcare, the traditional role-based access has proven to address inadequately security concerns, particularly because a healthcare practitioner's role is situationally dependent and based upon many factors (e.g., credentials, privileges, provider-patient relationship, etc.).  This architectural component is intended to provide the infrastructure to address these issues.  For new systems and those being re-engineered, systems providing authorization support must provide a Resource Access Decision XE "a Resource Access Decision"  conformant interface.

Provide a standard interface to support results retrieval.  All new and re-engineered applications will provide a mechanism capable of supporting the COAS XE "COAS"  interface specification.  As specialized retrieval needs are identified, industry standard interfaces should be supported, or extended based upon the specifications later in this document, to provide for a uniform access method.



Provide a standard information location mechanism.  The HILS XE "HILS"  specification, once adopted, shall be the interface used to locate information across VHA applications.  VHA is actively participating in the development of this standard within the Object Management Group XE "Object Management Group" 
.

This interface will be responsible for locating information across potentially heterogeneous sources and returning those locations so that calling applications can request information.  For instance, HILS may be used at registration to determine that there are radiology records for a particular patient available at other medical centers, and HILS XE "HILS"  will return the information to allow a more focused information retrieval call.

Given that VHA has a variety of facilities with varying specialties and potentially mobile beneficiaries, the architectural infrastructure must be able to locate information from multiple systems across geographic boundaries.

Human Factors XE "Human Factors" 
Selectively apply Smart Card XE "Smart Card"  technology.  Use Smart Cards primarily to provide mobile cryptographic function (e.g. digital signature generation and validation), secure storage of cryptographic keys, application support, and secure storage for identification and authentication information.  Information to be retained on a card is to be primarily static, particularly because volatile information capable of being modified by multiple parties or concurrently across multiple points-of-care can lead to patient safety or other significant issues.

Smart Card technology offers several architectural advantages.  It serves as an identification mechanism, a physical access control, and supports digital signatures.  It is capable of supporting the storage and portability of data or keys, biometric information XE "biometric information" , and other application functions in a non-intrusive way to both veteran and VHA employee.

Smart Cards, in conjunction with other technologies called-out within the architectural direction, complement several security and privacy concerns.  From a systems delivery perspective, Smart Cards are easily integrated via a variety of physical technologies into systems (e.g., smart-card readers and USB ports XE "USB ports" ).

Support personalization of user experience.  End-user interfaces and content presentation shall be tailored to support the needs of the various user communities.  It is not sufficient to develop a single look-and-feel and expect those capabilities to address the concerns of multiple user communities, each with differing interests and levels of familiarity.

As systems within VHA continue to grow and evolve, it is essential to recognize that the concept of a user has evolved to include many communities, including the veterans.  In fact, more systems both intra-VHA and in the private sector are providing mechanisms for individuals to interact directly with their own health record information.  System design approaches must incorporate techniques, such as use case analysis
, to identify user communities and their fundamental interactions with the systems being developed.

Strive for digital convergence.  As appropriate, systems should be integrated to bring together seemingly disparate technologies to enable and empower system users.  Technologies such as telephony, natural language processing (e.g., the ability to parse and interpret English documents into data components), speech recognition, etc. must be applied wisely and not upon user expectations but upon user requirements.  Information technology bears the burden of identifying how technology can support and drive VHA business requirements.

With the myriad of technologies, it is important to focus on desired capabilities and not on multiple technologies simply because they are available.  Digital Convergence XE "Digital Convergence"  is the notion of bringing together seemingly different technologies and capabilities into a shared mesh.

As an example of digital convergence, consider some of the voice portals available on the web.  In particular, one “portal” offers convergence of multiple telephone-related services into one offering:  voicemail, fax, call forwarding, paging, e-mail, and synthesized text messaging (e.g., “reading” e-mail over the telephone).  Conversely, voicemail is forwarded as sound files to email.  Joined with speech and optical recognition, the concept of messaging—electronic, voice, and image (e.g., fax) has converged into a value-added capability.

Similarly, other components of convergence relate to data mining and pattern matching, where systems automatically route information of potential interest to those communities who would benefit from it.  For instance, making available new CDC epidemiological information XE "CDC epidemiological information"  to VHA communities involved in population-based health.

Select the best-suited form factors for the task.  Form factors shall be considered and assessed as part of all system delivery strategies.  Not every form/device is well suited to all environments.  Ultimately, the form factor selected to deliver system capability ties directly to the use cases (e.g., the desired capabilities and user-system interactions) identified as important for personalization of that user’s experience.  For instance, in an emergency room, a keyboard is not the ideal interaction device into a computer system.  This environment is well suited to the use of a token (such as a Smart Card XE "Smart Card" ) and voice recognition technologies—capabilities that push the hands-free computing model XE "hands-free computing model" .

Conversely, “rounds” are better suited to PDA XE "PDA"  type devices or mobile workstations, allowing the provider to make decisions and enter orders via a device best suited for those objectives.  In fact, the Mobile Healthcare Alliance XE "Mobile Healthcare Alliance" 
 was formed as a forum to discuss mobile computing in health care.

Architecturally, it is naïve to expect that the systems that will be fundamentally supporting VHA in the 3- to 5-year timeframe will be textually based and keyboard driven.  It was not long ago that imaging and sound support on workstations were inconceivable (outside of “video games”), yet these capabilities have become mainstream and essential aspects of today’s systems, such as radiology, simulation XE "simulation" , telemedicine XE "telemedicine" .

Incorporate biometrics XE "biometrics"  for strong authentication.  Biometrics shall be explored and applied where cost effective to provide strong authentication as part of automated processes.  Through biometrics, positive identification XE "positive identification"  of an individual can occur without the need to carry additional tokens.  Used in conjunction with an external token, such as a smart card, biometrics provides a reliable, secure method of authenticating people.

As appropriate, biometrics should be incorporated into system delivery strategies.  For instance, the cost of a thumbprint-scanning keyboard XE "thumbprint-scanning keyboard"  has dropped to a unit price of about $128.00.
  In a similar vein, unit costs of retina-scanning and thermal-recognition devices have also dramatically decreased, making these technologies viable alternatives as part of delivery strategies.
Systems Delivery XE "Systems Delivery" 
While the EA 2001 XE "EA 2001"  outlines the vision and direction, it is the projects and programs within VHA that need to apply this Architecture to meet customer needs and to make design and implementation decisions where this Architecture is realized.  It is unrealistic to provide guidance detailing all of the facets of applied architecture given the size of VHA and the number of interacting forces.

This section bridges the gap between the guidance introduced in this document and the project decisions that must be made to ensure that underlying architectural principles can be realized.

Address performance optimization at the Enterprise level.  Performance optimization shall occur across the Enterprise and not at the project level.  In particular, many of the technologies and standards comprising this EA XE "ITA"  have been compiled largely because of their ability to support separation of functional capability from on-site physical hardware requirements.  As a result, software may be distributed onto the best-suited platform to support that need.

Applications that are built from common service components allow this optimization and minimize the need to have a physical machine to run each new or existing program.  Instead, technical boundaries can be separated from business boundaries, allowing economies of scale to be realized.  Further, because the underlying technologies support dynamic behaviors, components can be added or removed from the fabric of the Enterprise as needed, offering significant flexibility and extensibility.

Separate systems delivery from organizational structure.  System design, system infrastructure, and system deployment planning are to be done based upon architectural considerations and influencing business characteristics (e.g., expected growth rate, stability/instability of business rules XE "business rules" , current and projected user counts, concurrency requirements, etc.).  The architectural components outlined within this document provide the foundation to support evolving needs and requirements over time.

It is important to recognize that business boundaries and organizational divisions are not necessarily best suited architectural divisions.  As such, optimal system architectures may well cross business organizational lines, and effective system delivery need not be directly tied to the VHA organizational structure.  As a result, placement of servers and capabilities is based upon processing requirements.  By separating usage needs from the organizational structure, cost avoidance for hardware and operations can be achieved by leveraging infrastructure across locations.

An example is the MPI XE "MPI"  that supports identifying individuals across VHA through coordination of indices at lower levels.  This federation allows for distribution of software processes independent of organizational structure.

This type of resource sharing has significant benefits, especially for systems such as health data repositories that benefit from high-availability infrastructures.  As a result, controlled redundancy, such as clustering environments (e.g., fail-over server architectures), and off-site vaulting are all facilitated.

Supplement VHA capabilities with fee-for-service offerings as needed.  Particularly for those areas where VHA has not invested, evaluate the use of contracted Application Service Providers (ASPs) XE "Application Service Providers (ASPs)"  for practicality, architectural alignment, business value, and cost/benefit trade offs.  As VHA migrates towards a model of system integration from existing capabilities, such as the integration of off-the-shelf components, the role of ASPs and fee-for-service offerings must be considered and leveraged.

The universality of the Web has created an environment where fee-for-service offerings are available to support many functions that previously had to be either custom developed or purchased COTS XE "COTS" .  This integration approach has several significant aspects to be considered.  Quality of service guarantees, reduced up-front cost, outsourced operations and maintenance costs, and rapid delivery are all key factors to be considered with ASP integration XE "ASP integration" .  For instance, according to Computerworld XE "Computerworld"  [June 23, 2000]:

[Microsoft’s .NET strategy XE "Microsoft’s .NET strategy" ] -- previously referred to as Next Generation Windows Services XE "as Next Generation Windows Services"  is a layer of software that runs on both servers and client machines.  It provides an environment for all kinds of client devices to access services that live on the Web or on Enterprise servers, according to Microsoft.

Conversely, commercial service offerings cannot be considered to be a silver bullet, particularly as these capabilities (and data content) must be integrated into an overall solution.   Nonetheless, ASPs XE "ASPs"  can play a pivotal role in rapidly delivering value through minimum integration effort.

Deploy systems and information based on anticipated use patterns and capacity guidance.  Decisions such as the placement of servers and determination of the content to reside on those servers must be made in light of the context that information plays within the organization.  Similarly, platform sizing will be based on anticipated usage and response time requirements.  Systems with implications across the Enterprise, such as clinical repository deployment strategies, will be aligned with the WAN backbone XE "WAN backbone" .

External organizations will be considered as part of the integration and deployment strategy.  For instance, as information is being collected and made available, every effort will be made to minimize joins that cross geographic boundaries.  These operations are particularly expensive vis-à-vis time and network resources; therefore, decisions will be made with respect to information placement based on anticipated use patterns.

While a distributed software architecture can address many aspects and mitigate many risks pertaining to the physical deployment of systems, the physical deployment issues must be considered, particularly since VHA is such a distributed organization.

Migrate away from terminal-based development.  All new application development and all application re-engineering shall no longer support “green-screen” terminals XE "green-screen\” terminals"  as acceptable end-user platforms.  Terminal-based infrastructure presently serves to constrain the ability to produce systems that address user demands.  Look-and-feel standards, imaging, educational materials, and off-the-shelf products are but a few of the offerings that are impacted as a result of the need to support terminal-based platforms.

As new applications are developed and members of the VHA business community rely more on IT XE "IT"  to support their daily activities, VHA must depart from this infrastructure to meet current and pending demands from the functional and clinical community.  The industry, and VHA along with it, must be capable of supporting multiple end-user interaction devices, including desktop workstations, mobile machines, XE "mobile machines,"  and even PDAs.

 XE "PDAs." 
Leverage wireless technology where appropriate.  Use wireless technology as a technology enabler to support system users.  Wireless technologies have been gaining significant ground in both technology and pervasiveness, and more and more devices are available that support these capabilities.  The use of wireless technology as part of system architectural designs is appropriate, so long as the following basic tenets are followed
:

1. The use of wireless technology XE "wireless technology"  furthers and enables business needs.  As the EA's basic premise is to enable health via IT XE "IT" , all wireless technology use must not interfere with or hinder providing care or the care environment.

2. Security XE "Security"  is ensured at all Architecture levels.  No security provisions may be compromised as a result of applying wireless technology.  For example, wireless LANs must support any encryption and policies in place to secure transport between client and LAN XE "LAN"  access point.

3. Ethernet and Transition Control Protocol/Internet Protocol (TCP/IP) XE "TCP/IP"  are supported
.  Because the networking technologies proscribed within the Standards Profile XE "Standards Profile"  include Ethernet XE "Ethernet"  and TCP/IP, these must also be supported by any wireless solution selected.
  In addition, wireless infrastructure must be capable of supporting application demands and user expectations for throughput/response times.

4. Standards-based content delivery over wireless.  Industry standards pertaining to the delivery and format of content to wireless platforms should be supported.  Of note, WAP XE "WAP"  and WML XE "WML"  are preferred.

Use Network Addressable Storage.  Where cost benefits or economies of scale can be realized, use network addressable storage (NAS) XE "network addressable storage (NAS)"  or Storage Area Networks (SANs) XE "Storage Area Networks (SANs)"  to support application storage requirements.  In brief, this concept allows applications to supplement their infrastructure by offloading storage requirements from targeted server platforms to shared resources.

Prefer web or thin-client application architecture whenever feasible for all new and re-engineering applications development.  Given the configuration management and operational benefits, and the client-workstation benefits because of lesser processing demands, web-based and thin-client application architectures are the preferred deployment approach.  Web and thin-client architectures offer software and business rules deployed in fewer locations and on more manageable platforms.  They allow for applications to be implemented and deployed on one server infrastructure and shared across multiple clients, provide support for multiple end-user platforms (though not as universal as web-based approaches), allow consistent look-and-feel across devices, and have inherent security benefits.
The use of thin-client technology focuses capital investment primarily on the server side where larger populations can recognize infrastructure investments and performance gains.  Further, this approach allows older platforms, such as 486-based and slower Pentium machines, to extend their usable life span through performance gains over the network infrastructure.

Select a development environment of flexible tools to best-fit project and architectural needs.  Given the diversity, yet confluence, of business needs and architectural requirements, the software development environment and platform shall be comprised of a variety of flexible tools capable of working in tandem to meet project business and technical requirements and VHA architectural goals.

Product selection can no longer be force-fit based upon tool availability as shortsighted decisions have long-term, negative architectural, maintenance, and interoperability impact.

Use Internet Information Services (IIS) as the primary web server platform.  Given the relationship between VHA and Microsoft XE "Microsoft" , IIS XE "IIS"  shall be the preferred web server platform.  In addition to the up-front cost benefit (as this is part of the pre-negotiated licensing agreement), the prevalent use of IIS affords support benefits as a consistent operating environment.  Any departures from IIS as a web server platform should be documented and justified.
Separate applications using an object-oriented "business object" layer.  To position VHA to take maximum advantage of re-use opportunities within the Enterprise and minimize the impacts of potential changes to Agency business requirements, n-tier processing "business objects" shall be separated from display logic as a collaborating "tier."  One of the key success factors to applying this “business object” layer XE "business object\” layer"  is to extract from within VISTA XE "VISTA"  and other VHA applications the embedded rules within the procedural logic and engine into a layer where they are more readily accessible and explicit.  This approach will have significant impact not only on development but on maintenance and testing as well.

Use an interface engine or integration brokering technologies for message routing and destination management.  Interface engines shall be used to address application requirements for messaging in multiple formats, to multiple destinations, and with complex routing requirements.  Instead of having host applications support complex logic to generate messages in multiple standards and versions, they shall generate one version of the message and have the interface engine, and supporting mapping tools, produce the messages required in any alternative formats.  Similarly, messages will be generated once by the host application, with the interface engine taking responsibility to route duplicate messages to all of those destinations requiring that data.

Given the expense and complexity of maintaining a message packaging, parsing, and forwarding infrastructure, off-the-shelf products, such as interface engines, shall be used to address requirements in this area for all new and re-engineered software applications.

Even though a significant investment has already been made in the area of HL7 2.x XE "HL7 2.x"  message assembly and parsing, enough changes are forthcoming in the message-oriented middleware XE "middleware"  space that make investments in off-the-shelf technology prudent for the long-haul.  Within HL7 XE "HL7" , all in-progress work is dependent upon XML XE "XML"  as an underlying technology, as that organization looks to retire its proprietary message syntax.  Similarly, ANSI X12 XE "ANSI X12" , SOAP, XE "SOAP,"  and other messaging protocols will continue to evolve and levy new requirements.  It is this need to support new and emerging messaging standards that is serving as the driving requirement for interface engines as part of the VHA architectural landscape.

When appropriate a consistent server environment should be used.  Though not requiring that every system within VHA be hosted on the same platform, it shall be considered inappropriate to host applications on disparate applications without significant drivers to do so, such as performance, anticipated life cycle costs, or the like.  Studies have revealed that 80 percent of the cost of a complex system over its life are operations and maintenance (O&M) XE "operations and maintenance (O&M)"  costs.
  Further, operations and maintenance costs are significantly increased with diversity in operating environments, particularly in server environment.

Also, homogeneity may be viewed from multiple perspectives.  When performing platform selection for a given application or infrastructure need, consistency in platform geographically for one program still offers significant O&M benefits, even if that platform differs from other hardware already on the data center floor.

Summary “Take-aways”

It is important to recognize that VHA’s business requirements cannot be satisfied by simply enabling interchange and interoperability of its internal applications.  VHA is part of a broader healthcare community that includes Federal Healthcare Providers such as the DoD (HA) XE "DoD (HA)"  and IHS XE "IHS" , private providers such as contracted care facilities, insurers, payers, suppliers, and the like.

The integration methods discussed above play an equal if not more important role as enablers to share among and outside of VHA.  In an overall architecture document such as this one, it is unreasonable to prescribe the key nature of interactions among each of the participants in the spectrum of healthcare, and to designate how each of the technologies will weave into the fabric to support those interactions.  Conversely, the VHA Enterprise Architecture Office XE "Enterprise Architecture Office"  is identifying the building block components that comprise a “tool set” capable of supporting open, interfacing technologies for key players to use.

To provide for Government-to-Government (G2G), XE "Government-to-Government (G2G),"  Government-to-Business (G2B), XE "Government-to-Business (G2B),"  and Government-to-Consumer (G2C) integration, XE "Government-to-Consumer (G2C) integration,"  several technologies must be available and used based on a “best-fit” basis to support specific interactions.  The key components have already been described, as they are consistent with those requirements to enable interoperability among VHA applications.

Use semantic vehicles to ensure shared meaning.  Mechanics such as terminologies, code sets, and structured vocabularies, married with the use of standard structures, such as Information Templates XE "Information Templates" , are to be used to ensure that meaning is preserved across organizations and facilities.  Without a vehicle to ensure that a concept can be carried from one organization to another with its meaning (e.g., content and context) intact, interoperability cannot be achieved.

For instance, if one organization passes GenderCode=1 to another, the value is meaningless unless the underlying code set to explain the meaning of that gender code is also available.  Similarly, the concept “heart disease” may comprise hundreds or thousands of clinical concepts.  Further, to convey more complex concepts, such as a battery of lab test results, common structures with like representations must be understood by both parties.

Identify common interfaces to encapsulate technologies and loosely couple organizations.  Even if one technology could be prescribed and purchased for all VHA internal needs, or even all of Federal Healthcare XE "Federal Healthcare" , there is an impetus to exchange information with the broader healthcare community.  It is important to recognize that there will never be a “gold standard” platform, protocol, language, or technology.  Instead, a reasonable approach is to define standard interfaces to which disparate components can be bound.  By standardizing on an interface, underlying technologies, languages, and solutions strategies are free to vary without impacting dependent entities.  This frees organizations to operate and evolve autonomously while still enabling sharing.

Apply standards judiciously to minimize complexity and best-address objectives.  In many of the same aspects identified above, no single standard will be capable of meeting the needs of an Enterprise as diverse as VHA.  To be successful, VHA must recognize that a variety of complementary standards are needed to come together to meet its needs.  The goal is to best-fit the solution to the objective, ensuring that vendor proprietary risks and unnecessary complexity are avoided.  Some examples of standards that support these objectives include CORBA XE "CORBA" , HL7 XE "HL7" , SOAP XE "SOAP" , XM XE "XM" I, XML XE "XML" , XSL XE "XSL" , and UML XE "UML" .




























Guidance:


Use a Web browser for platform independent presentation/display


Leverage CCOW standard to provide context management


Use XML/XSL/HTML for content delivery/display


Use XML for client-side application integration





Guidance:


Use a PKI Infrastructure to support Single Sign-on, Identification, Authentication, & Digital Signatures


Use OMG RAD interface to support authorization and patient privacy


Use LDAP for access to directory services


Use Security Audit to enforce individual accountability


Use IDS to provide reaction to intrusion


Use encryption to support access control, confidentiality, and integrity for information in transit


Use Electronic Signatures to support data integrity & non-repudiation





Guidance:


Use UML notation for information modeling activities.


When appropriate, use an object-oriented approach to information representation.


The HL7 RIM will be used as the primary source for information content.


Supplemental and/or areas not addressed in the HL7 RIM will be drawn from the GCPR RIM.


Extensions and/or enhancements from the reference models will be documented, justified, and forwarded to the Enterprise Architecture Office.


Use the Corporate Data Registry for data element authoritative sources and maximize use of data element standards.





Guidance:


Use a single, unified service for terminology mediation.


Terminology mediation must support a TQS compliant interface.


Reference HL7 Vocabulary SIG for primary terminology guidance.


Reference the GCPR Reference Terminology Model for issues the HL7 Vocabulary SIG does not sufficiently address.


Apply VA Lexicon project for areas not addressed within HL7 or GCPR.


Formally document, justify, and forward all departures from reference models to the Enterprise Architecture Office.





Guidance


Use HL7 clinical templates when available.


Leverage GCPR, GEHR clinical templates respectively, when HL7 templates are unavailable.


Work with HL7 to develop templates for those areas where none exist.





Figure II-5:  A Sample Information Template.





Guidance


Use a CDA as the basis to preserve and transport electronic clinical documents.


Assess the relevant medical and legal environment to determine CDA meta data requirements.


Leverage the HL7 CDA work.


Extend HL7 work as appropriate and forward recommendations to the Enterprise Architecture Office.





Guidance


Use an EHRA as the basis for the electronic health record within clinical repositories.


Document any enhancements to the EHRA in UML.


Leverage the VHA ITA 2000 EHRA Analysis Project.





Guidance


Application design shall support patient ownership of their clinical information.


Resolve data element ownership issues using the Meta Data Registry.


Apply ISO 11179 for meta data registry work.


Capture meta data in an ISO-11179 compatible format.





Guidance


Continue to use VA FileManager for systems under routine maintenance.


Evaluate emerging storage approaches such as object databases.


For new or re-engineered systems, apply object-relational database technologies.


Database platforms must support SQL and/or ODBC standards.


Use OLTP and ODS systems to support volatile information in a responsive setting.





Guidance


Use data repositories for real-time decision making and for integrated view of near real-time information.


Use the VHA Health Data Repository as the authoritative source for patient results data.


Use HL7 messaging to populate data repositories.





Guidance


Use an EDW for analytical activities across subject areas; data marts for focused study.


Use the MDR for data element authoritative sources, accountability, data quality, & definitions.


Store atomic data within EDW to support maximum flexibility.


Reference the VISN Data Warehouse Architecture and Data Warehouse CookBook Methodology.





Guidance


Migrate to near-line storage records requiring periodic access or significant storage requirements.


Archive records that are used infrequently or logically deleted.


Use XML as the archival storage format.


Maintain on-line links to archived records and use HILS to retrieve records.





Guidance:


Build systems based on robust application infrastructures.


Leverage CORBA for all external trading partners who can support this technology.


Limit consideration of SOAP for prototype initiatives until it is recognized as an adopted standard.


Use XML messaging based upon HL7 3.x standard for remaining external partners.


Use HL7 2.x messages or point-to-point interfaces for existing legacy integration or continued legacy integration/system migration.
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Figure II-7 VHA Notional Architecture Diagram





Guidance:


Use UML notation and object methodologies.


All data access and manipulation must occur via their custodial application.


Apply standards-based interface support when possible.


System-to-System interfaces must comply with established conformance standards.


Interface specifications shall be documented and published in ISO IDL.


Use industry and de-facto standards for desktop integration (e.g., CCOW, XML).


Evaluate off-the-shelf capabilities.


Leverage industry best practices, such as object-oriented development and design patterns.
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Figure II–9:  Notional Developers' View of Healthcare Common Services 
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Figure II-10:  “Real-time” Data Delivery Flow Diagram











Guidance


Selectively apply Smart Card technology.


Support personalization of user experiences with developed systems.


Strive for digital convergence.


Select best-suited form factors for the task.


Incorporate biometrics for strong authentication.





Guidance


Address performance optimization at the Enterprise level.


Separate the systems delivery from organizational structure.


Supplement VHA capabilities with fee-for-service offerings as needed.


Deploy systems and information based on anticipated use patterns and capacity guidance.


Migrate from terminal-based development.


Leverage wireless technology where appropriate.


Use network addressable storage.


Apply thin-client application architecture for all new and re-engineering applications development.


Select a development environment of flexible tools to best-fit project and architectural needs.


Use IIS as primary web platform.


Separate applications using an object-oriented business object layer.


Use an interface engine for message routing and destination management.


Use a consistent server environment when appropriate.







































































� Some vendors have been using XMI to exchange not only metamodels but also as the basis for DTDs and Style sheets to carry live data.  This solution may present an alternative to the XML/XSI approach discussed in this section.


� At the time of this writing, W3C has not yet finalized XML Schema as a standard.  This finalization is expected within the calendar year.


� A user profile will contain information about users' roles, permissions, access, and authentication.


� Semantic consistency is a common or shared meaning.  Reference models enable the facilitation of a shared meaning by establishing formal definitions for concepts that are in use among multiple systems and ensuring that those systems are applying those concepts in the same context.


� For example, the Health Level Seven Reference Information Model was established to ensure consistency among Version 3 HL7 messages to minimize duplication and semantic ambiguity.


� The XML Meta Data Interchange (XMI) Standard provides a mechanism to realize XML-based implementations directly.


� A preference should be work products from standards bodies or open organizations, but any work in the public domain or used with permission is acceptable where no standards exist.


� � HYPERLINK http://www.centc251.org ��http://www.centc251.org�





� � HYPERLINK http://www.gehr.org ��http://www.gehr.org�





� � HYPERLINK http://www.imc.exec.nhs.uk/hcm/index.htm ��http://www.imc.exec.nhs.uk/hcm/index.htm�





� � HYPERLINK http://www.aihw.gov.au/nhik/owa/nhik_main_menu.entire_page ��http://www.aihw.gov.au/nhik/owa/nhik_main_menu.entire_page�





� � HYPERLINK http://www.hlth.gov.bc.ca/hdsd/overview.html ��http://www.hlth.gov.bc.ca/hdsd/overview.html�





� Meta Data is data about data.


�  A terminology generally supports data and data resolution to common concepts for capture within an information system.  Conversely, a Data Registry is similar, but is applied to data elements to identify common concepts among or across systems.  The results of cataloging and mapping these data elements and their correspondences within a registry may be (loosely) considered to be an instance of a terminology.


�  The TQS interface specification supports the resolution based on any codified information stored in a terminology system.  For VHA purposes, a TQS could be provided as an access mechanism to the Corporate Data Registry if a real-time interface is needed for that system.


� Taken from session abstract, “Workshop: Progress towards HL7 clinical Templates:  Real World Projects Validating and Prototyping the Conceptual Approaches for Clinical Templates, Including a Discussion of Lessons Learned and Implications for Future Work,” Shafarman, M et. al., AMIA, 1999 Annual Symposium.


� The COntent Access Service (COAS) was formerly known as the Clinical Observation Access Service.  A rename proposal is underway because of a recognition that COAS can support more than clinical observations.


�  Refer to the GCPR project, which is using Templates within COAS to transport information across heterogeneous systems.  Direct message-oriented middleware template uses to the HL7 Templates SIG.


� As described in the Clinical Document Architecture Framework, Version 1.0 Draft [4 August 2000]


� Authentication of a clinical document applies to the whole and does not apply to portions of the document without the full context of the document.


� It is important to differentiate between an EHRA and a Clinical Template; they are not synonymous.  For VHA, a clinical template is a structure capable of (and for the purpose of) transporting information between sources.


Conversely, although a Electronic Health Record Architecture may be capable of serving the above functions, its primary purpose is to provide the mechanism and relationships to maintain a formal, evidential, medico-legal electronic health record for a patient.


� Atomicity, Consistency, Isolation, and Durability


� Alternative message-based population mechanisms, such as direct object populations, are also acceptable so long as they conform to the intersystem guidance prescribed within this document.


� � HYPERLINK http://vaww.va.gov/vha-ita/artifact.html ��http://vaww.va.gov/vha-ita/artifact.html� 


�The VISN Data Warehouse Architecture and a Data Warehouse Cookbook Methodology was a VISN-level project the Enterprise Architecture Office funded.


� The Enterprise Architecture Office intends to write a monograph containing detailed guidance on using XML for archival purposes.


� Because legal requirements dictate that health information is not deleted physically for many years, this is an item of particular architectural interest.


� When available.


� To achieve this vision, there is a need to identify and maintain a common archival XML-based tag set.  This is grounds for future Enterprise Architecture Office guidance as industry best practices and standards emerge.  Natural language processing capabilities in conjunction with an accepted archival tag set/structure may offer significant benefits to this type of capability.


� HILS, a standard under development, will allow for location of information within an Enterprise based on specified search criteria, such as a category or type of information for a specified individual.  Once pertinent locations have been identified, other services, such as COAS, would be employed to retrieve the records of interest.


� Note:  The Government Computer-based Patient Record (GCPR) project is built upon a CORBA infrastructure.  GCPR is positioned to provide the application infrastructure services to enable interoperability across VHA, DoD(HA), and the Indian Health Service.


� The Simple Object Access Protocol (SOAP) technology provides object services using XML as a transport protocol.  SOAP is being promoted by Microsoft, IBM, DevelopMentor (and others), and has been submitted to the W3C for consideration as a standard—is currently in working draft within the W3C organization.


� The Enterprise Architecture Office has produced a “Distributed Systems Check Sheet” to identify issues to ensure that a given project has sufficient technical coverage of potential risk items.


� The XML Meta Data Interchange (XMI) standard, produced by the Object Management Group, provides an open mechanism for exchanging UML-based models across products or platforms.  This allows modeling activities conducted in XMI-compliant tools to be portable.


� The VHA Asset Repository is an initiative under consideration and will provide a location for intellectual artifacts such as models, interface definitions, designs, and patterns to be stored and shared across VHA.


� Gamma, E. et al, Design Patterns: Elements of Reusable Object-oriented Software, Addison-Wesley, 1995.


� A signature for a service is considered to be the interface specification, data type requirements, and supported behaviors.  In essence, a “signature” defines what a service does and how one calls it.


� A domain is a sphere of influence.  For instance, a person has an identifier (Social Security Number) issued by the Social Security Administration, which is different from the identifier issued by the State Department (Passport Number).  Both the Social Security Administration and State Department could be considered separate domains.


� The Person Identification Service interface specification can provide the identification of almost anything in a designated domain, as long as there is an appropriate trait set allowing the search.


� One example of such a specialized retrieval mechanism is the Clinical Imaging Access Service Interface Specification from the OMG.  


� The initial draft HILS Specification is expected to be available in November 2000 and the final specification adopted in 2001.


� Use case analysis is a generally accepted object-oriented analysis practice, generally used to assist in identifying users/user communities and their anticipated system interactions.


� http://mohca.org


� Smart Computing—Buying Computers March 2000, Vol 8 Issue 3. http://www.smartcomputing.com/editorial/article.asp?article=articles%2Farchive%2Fg0803%2F28g03%2F28g03%2Easp


�  The Enterprise Architecture Office is in the process of developing check sheets to help project-level architects ensure that key architectural components have been addressed.  A Wireless Technology check sheet is among those artifacts expected to be produced this coming year.


� A consortium of vendors developing products in the wireless space have come together as part of “Bluetooth.”  At present, this is a promising technology but is in its formative stages.  Bluetooth may be considered for prototype activities, but should not yet serve as the basis for production systems.


� VHA has plans to use Microsoft Systems Management Server (SMS) to support network monitoring and administration.  Where possible, wireless solutions supported by this tool are preferred.


� According to the U.S. Department of Defense—Defense Acquisition Deskbook� XE "Defense Acquisition Deskbook" �.  “Guidelines for Successful Acquisition and Management of Software-Intensive Systems:  Volume 1—Version 3.0;”, Chapter 12, May 2000.
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