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Inbound Message Processor 
Domain value validation

HTB_Proc edureM ethodProc edure M ethod

HTB_Obs erv ationM ethodObs erv ation Method
HTB_Adm inGenderAdm in is tra tiv e Gender

Conc ept L is tDom ain
IM P Voc abulary  Configuration Table

HL7  V3  XML

In b o un d  Messag e

------------ -------
----------

------
----

-----
-------

----------
------

--------
----

---
-----

00347Com plem ent Fix ationCF

00034

12345
ETS ID

Hem agglutinationHM
Des c rip tionCode

Ul tras oundUS

Conc ept L is t: HTB_Obs erv ationM ethod

00002

00347

00347

00001

00001

00012

Equiv a lents

00034
12345

00347

00156
00012

00007
00001

ETS ID

140801.18HL7
164.052003ICD-9

1.17
1.17

2.08

15.7
1.17

Vers ion

14082
14081

2435-2

122-443
14080

Code

LOINC

SNOM E D-CT

Coding Sc hem e

HL7
HL7

HL7

ETS Identi fic ation and Equiva lenc e M appings  Table

14080Code:

1.18Version:

HL7Scheme:

Obs erv ation MethodDomain:

M es s age Fragm ent

1. Determine E TS ID that matches  the 
Scheme, Version and Co de (0 0012 )

2. Identify Conce pt List f or th e vocab ulary 
domain (H TB_Obse rvation Method )

3. Check that ETS ID b elongs t o Concep t 
List (false)

4. Otherwise check  if versio n equivale nt 
(00001 ) or c ross sch eme mapping  
(00347 ) belo ngs to Co ncept List  (tr ue)

1

2

3 4

?



2

Page 2

Slide 8HTB Sales  Tra in ing 2003Aug12

Healthcare Transaction Base 
Interoperabil ity Framework

Third  Party  Appl icatio ns

• Applicat ion  Flow
• User Interface

• Propr ietary Data Ele ments
• Content (e.g . Protoco ls)

Interoperab il ity Platfor m
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• Termino logy Serv ices
• Configuration Services

• Security  Serv ices
• Auditin g Services
• Person  Serv ices
• Business Process A PI

Core Techn olo gy

• Database
• Applicat ion  Server
• Data Warehouse

• Workflow  En gine
• Platfor m Security
• Wireless Sup port
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Discussion Slides
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• Produc t vision
• Produc t features
• Current proj ects
• Roadmap

• Produc t vision
• Produc t features
• Current proj ects
• Roadmap

Outline
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• Terminol ogy Mediati on
• Person Ser vices
• Auditing and Security
• Message Management 

Core Services
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• Terminol ogy mediati on
• Terminol ogy l oadi ng
• Local customization
• Versioning
• GUI administrative utility

Terminology Services
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Terminology Services 
Mediation

• Generic model for loading cross mappi ngs
• Terminol ogy specific cross- map support

– SNOMED CT to ICD-9-CM
– SNOMED CT to ICD-10
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Terminology Services 
Concept Oriented R eferen ce Model

1

0.. *

1

0.. *

ConceptDescription
1.. *

1

A ttribute

0.. *

1

0.. *
0.. *
0.. *

1
1
1

Relationship
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Terminology Services 
Loading

• Support for flat  file formats
• Loader program places  content into Staging Area
• Import program 

– Performs validations 
– Places content in tabl es
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Terminology Services 
Loading

ICD-10 SNOM EDGeneric
Termino logy

Staging Area

Generic Loader ICD-10 Loader SNOM ED Loa der

Generic
Schema

ICD-10
Schema

SNOM ED
Schema

Importer Importer Importer

Application Programming Int erface

Messaging Applications
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Supported Vocabularies
Current release

UB92 Manual

ADPContext

HL7 website

CMS website

CMS website

CMS website

ADPContext

ADPContext

CAP

WHO

LOINC website

Source

NUBC-UB92

CPT

HL7 v3

HCPCS

MDC

DRG

ICD-9-CM v3

ICD-9-CM v1

SNOMED CT

ICD-10

LOINC

Vocabulary

91Subset of th e codes used in t he UB92 fo rm

8140Current Pr ocedu ral Te rminolo gy

7054HL7 Vocabulary D omains

5104Alphanumeric H ealth Car e Proced ure Co ding System

25Major Disease  Catego ries

506Diagnostic Related  Grou ps

4306Interna tional Classification  of Diseases , Ninth Revision,  
Clinical Modification,Sixth Edition , Volume 3

15361Interna tional Classification  of Diseases , Ninth Revision,  
Clinical Modification,Sixth Edition , Volume 1

325856SNOMED Clinical Terms

14197
The Int erna tional Statistical Classificatio n of Diseas es
and Related  Health Pro blems, t enth revision

30598Logical Obse rvation I dentifie rs Names and Co des

Concept Coun tDescription
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Person Services 

• Centralized person management
• Support for key demographic data
• Duplicate identificati on
• Duplicate merging
• Correlation
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Person Services 
Centralized p erson management

• Centralized creation and editing of person r ecords
• Maintain key identifying demographic data for persons 
• Functionality support in the API:

– Create Person
– Create T emporar y Person
– Update Temporar y Person 
– Activate Person 
– Update Person
– Deacti vate Person
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Person Services 
Duplicate id entification

• Batch and real time probabilistic matchi ng across the 
person domain 

• Algorithm features:
– Attributes cleansing and standardizati on

• Names and address cleansing and word replacement 
• Name compression (e.g. Sounde x)
• Address standardization, e-m ail cleansing

– Similarity scores
• Attribute level scoring

– Configurable duplicate and distinct  threshol ds
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Person Services 
Duplicate merging

• Duplicate resolution by record merging
• Merge Features

– Attribute level merge 
– Dependent entity merge or transfer
– Unmerge support not available i n Release 1
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Person Services 
Correlation

• Synchronizati on of persons across  systems to maintain 
an identifi er cross-index with external repositories

• Functionality support in the API: 
– Batch correlate
– Correlate person
– Create correlation data 
– Transfer correlation data
– Find person by external ID
– Merge cross-references
– Delete exter nal reference
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Services

M echanism s E-S ignature

• Digital S ignature
• M essage integrity
• Non-repudiation
• User authentication

• Integrity control
• M essage authentication
• Access control
• Encryption
• A larm
• Audit control
• Entity authenticat ion
• Event reporting

Services

• Em ergency access
• User/role/context-based access
• Audit control
• Consent/authorization control
• Data authentication
• Autom atic logoff
• Unique user identification

Security and Auditing
HIPAA Requirements

Sl ide 24HTB Sales  Tra in ing 2003Aug12

Security and Auditing 
Access control

• Self access (staff, pati ent, person)
• Role-based access
• Relationship-based access

– Staff  designee
– Patient caregiver/agent, consent/authorization
– Encounter-based

• Context-based access ( organization, facility)
• “Break-the-glass” access
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Security and Auditing 
Auditing features

• Auditing information
– User
– Action on obj ect
– Date and time
– Site or access poi nt
– Descriptions

• Trigger events
– Patient care events
– Security-mediated 

events
– Security admin events
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Security and Auditing 
Authorization policy rule examples

• Location-based
– Nurses and cler ks can vi ew or change data for patients 

located in the user’s facility
• Participati on-based access of patients

– Physicians can view data for pati ents i n the same 
medical ser vices and write data for the patients they 
are treating

• Consent-based access  of encounters 
– Staff  can view encounters for which the patient has 

given consent
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Security and Auditing 
Manag ement application

• GUI-based application
• Manages all aspects of security

– User accounts vi ew/create/delete/change
– Roles view/create/del ete/change
– Role memberships view/add/delete
– Grant rul es create/delete
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Security and Auditing 
Authorization policy engin e

2. HTB compiles 
policy ru les in to 
DB constr ain ts

3. DB constr ain ts 
associated wi th tables

1. Securi ty 
Adminis tra tor 
defines policy

4. Applic ation  
invokes sec uri ty 
services 

5. DB constr ain ts 
attached to 
appl ication quer ies

6. DBMS executes 
extended quer iesData Model

HTB 
Applic ations

Securi ty Mgmt
Applic ation

Management A PI Service A PI

Enter prise Object Model
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Application Programm ing Interface
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Inbound Message Processor 
Domain value validation
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Patient 242

Glucose: 120  
394.1

LabObs

Ac tiv e

Ev ent

Inbound Message Processor 
Cross-reference

HL7  V3  XML

In b o un d  Messag e

------------ -------
----------

------
----

-----
-------

----------
------

--------
----

---
-----

DBEV 29

Glucose: 118  
LabObs

Com pleted

Ev ent

Current
Version

VID
1394
2395
1396

394

2

394.2

394.1 + .1

Glucose: 118  
394.2

LabObs

Com pleted

Ev ent

Submit

Applies  to key  HTB ent ities: 
• Clin ical Acts
• Encounter
• Location  and  Organ ization
• MRN, Person , Staff, Guara ntor

29

Act Cross Ref
ActIssuer ID
394Lab 440B
605Lab 891P

Lab Result:440B

Target: Patient 242Raw M s g
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HL7v2.4 Messages
Supported types 

• Patient Administration
• Order Entry
• Obser vati on R eporting
• Master Files
• Patient Care
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Person Registry

A29 – Delete Person Information 

A31 – Update Person Inform ation

A28 – Add Person Inform ation 
Trigger Event S tructureDescription

ADT _A21 Delete all demographic information for a 
person 

ADT _A05 Update person record in a master patient 
index 

ADT _A05 Add person record in a m aster patient index 
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Staff Registration

M02 –S taff/ Practitioner/M aster File 

M02 –S taff/ Practitioner/M aster File 

M02 –S taff/ Practitioner/M aster File 

M02 –S taff/ Practitioner/M aster File 

M02 –S taff/ Practitioner/M aster File 

Trigger Event S tructureDescription

M FN_M02Deactivate a staff record in the Practitioner  
or M aster Files 

M FN_M02Reactivate a deactivated staff record in the 
Practitioner  or Master Files 

M FN_M02 Delete a staff record from the Practitioner  or 
Master Files

M FN_M02 Update a staff record in the Practitioner or 
Master Files 

M FN_M02 Add  staff record to the Practitioner or Master 
Files 
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Patient Administration

ADT _A09 A11 – Cancel Adm it/Vis it Notification Adm ission event is cancelled, 

ADT _A06A07 – Change an Inpatient to an 
Outpatient 

Patient discharged without c losing episode of 
care.  

ADT _A06 A06 – Change an Outpatient to an 
Inpatient Patient adm itted during a non-adm itted v is it

ADT _A05 A05 – Pre-Adm it a Patient Patient undergoes the pre-adm ission 
process. 

A22 – Patient Returns From a Leave of 
Absence

A21 – Patient Goes on a Leave of 
Absence 

A03 – Discharge/End Vis it 

A02 –T ransfer a Patient 
A13 – Cancel Discharge/End Vis it 
A08 – Update Patient Information

A04 – Register a Patient
A01 – Adm it/Vis it Notification 

Trigger Event S tructureDescription

ADT _A21 Adm itted patient has returned after a 
temporary "leave of absence. " 

ADT _A21 Adm itted patient has left the healthcare 
institution temporarily.  

ADT _A03 End of a patient’s stay in a healthcare facility. 

ADT _A02 Physical location for a patient is changed
ADT _A01 Discharge or end vis it event is cancelled
ADT _A01 Other change in patient information 

ADT _A01 Patient has arrived or checked in
ADT _A01 Patient adm itted and assigned to a bed. 
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Observation Event

R01 – Unsolic ited observation m essage
R01 – Unsolic ited observation m essage
R01 – Unsolic ited observation m essage

R01 – Unsolic ited observation m essage

R01 – Unsolic ited observation m essage
R01 – Unsolic ited observation m essage

R01 – Unsolic ited observation m essage

A60 – Update Adverse Reaction 
Inform ation

A20 – Bed S tatus Update
Trigger Event S tructureDescription

ORU_R01Result is partially unverified
ORU_R01Result is “unverified”.
ORU_R01Result is “prelim inary”.  

ORU_R01Specimen received by lab but results are 
not available 

ORU_R01Designate that the observation is final. 
ORU_R01Mark an observation as entered in error. 

ORU_R01Correct or revise an observation 

ADT _A60Person’s/patient’s allergy inform ation has 
changed

ADT _A20Update the bed status 



7

Page 7

Slide 38HTB Sales  Tra in ing 2003Aug12

Observation Order

ORM_O01O01 – General Order MessageRevise an unverified order. 
ORM_O01O01 – General Order MessageRevise an active order. 
ORM_O01O01 – General Order MessageUnverified order is verified 

O01 – General Order Message
O01 – General Order Message 
O01 – General Order Message 
O01 – General Order Message 

O01 – General Order Message 
O01 – General Order Message 
O01 – General Order Message 

O01 – General Order Message
O01 – General Order Message 

Trigger Event S tructureDescription

ORM_O01Create com pleted order. 
ORM_O01 Release suspended order
ORM_O01 Suspend an active order 
ORM_O01 Discontinue an unverified order 

ORM_O01 Discontinue an active order 
ORM_O01 Cancel an unverified order 
ORM_O01 Cancel an active verified order 

ORM_O01 Create an unverified order
ORM_O01 Create an active verified order 
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Patient Problem

PC3 – Delete patient problem 

PC2 – Update patient problem 
PC1 –Add patient problem 

Trigger Event S tructureDescription

PPR_PC1 Clinic ian term inates patient problem 

PPR_PC1 Clinic ian updates patient problem inform ation 
PPR_PC1 Clinic ian enters patient problem 

Sl ide 40HTB Sales  Tra in ing 2003Aug12

HL7 v3.0 Messages 
Scope

Admi nistrati ve Act T ypes
• Person Registry
• Patient Registry
• Staff  Registry
• Encounter Event
• Encounter Appoi ntment

Clinical Act T ypes
• Obser vati on Order
• Procedure: Event & Order
• Obser vati on.event 

– lab results , vital signs,. .
– transcribed reports
– allergies
– problems & diagnosis

Slide 41HTB Sales  Tra in ing 2003Aug12

Business Process Support 
Release 1 API

Enter prise Object Model

Data Model

Applic ation Programming Interface

New 
Applic ations

Oracle e-Business Platform

Enter prise Object Model

Legacy
Systems

HL7 IF
Engine

Messaging
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Scheduling Patient
Accounting

C
lin

ic
al

D
oc

um
en

ta
tio

n

O
rd

er
M

an
ag

em
en

t

Encounter Management

Registration and Organization Management

R
es

ul
ts

R
ev

ie
w

Scheduling Patient
Accounting

C
lin

ic
al

D
oc

um
en

ta
tio

n

O
rd

er
M

an
ag

em
en

t

Business Process Functionality
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Business Process Scope
First release

• Encounter management 
• Organization management 
• Care site management 
• Patient registration 
• Patient lists management
• Staff  management 

• Storage and retrieval of 
– Events
– Obser vati ons
– Results
– Orders
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• Creating, updating and ending an encounter
• Checking in and checking out a patient
• Admit ting, re-admitti ng, transferring & discharging a patient
• Canceling an admit, re-admit , discharge & tr ansfer
• Updati ng acti vities that were entered in error
• Updati ng and canceling a patient mar king as deceased
• Creating a Newborn
• Reassigning an encounter prior to C heck-in
• Marking and canceling a No Show
• Finding an encounter and all linked encounters
• Retrievi ng an encounter histor y

Business Process API 
Encounter man agement

Sl ide 45HTB Sales  Tra in ing 2003Aug12

Business Process API 
Organization Manag ement

• Management of organization definition 
• Creating and updating of organizational units
• Creating and updating of care sites
• Assignment of care site to practice setti ngs
• Retrieval of  organizational units
• Retrieval of  care sites
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Business Process API 
Care Site Manag ement

• Updati ng care site status
• Finding available care sites
• Retrievi ng care site details
• Reservi ng a car e site
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Business Process API 
Patient Manag ement

• Creating and updating a Patient
• Creating and updating a medical record
• Managing a medical recor d number
• Creating, updating and retrievi ng:

– primar y care provi der 
– insurance information
– employer
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Business Process API 
Patient List Man agement

• Creating a pati ent list based on
– location
– medical ser vice
– encounter

• Creating a manual patient list
• Adding and removing patients from a manual patient list
• Adding and removing col umns from a patient list
• Retrievi ng a patient list
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Business Process API 
Staff Manag ement

• Staff  registration
• Staff  search 
• Creating and maintaini ng workgroups
• Wor kgroup search
• Creating, updating and terminating staff assignments  
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Business Process API 
Clinical data

• Storage of Events, Obser vati ons, Results and Orders
• Retrieval of  Events,  Observations, Results and Orders
• Definition and use of a Master Catal og 
• Definition and use of User C atalogs 
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Results Reporting Application
Orion
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• Produc t vision
• Produc t features
• Current proj ects
• Roadmap

• Produc t vision
• Produc t features
• Current proj ects
• Roadmap

Outline
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Interne t

Business
Intelligence

Data
Mining

Healthcare Transaction Base
Infrastructure platform

External
Warehouse

Data
Access Registries

Hospital
Inform ation
Systems

Clinical
Inform ation
Systems

Laborat ory
Inform ation

Systems

HL7 IF
Engine

Data Wareho use

Providers Patients Administrators Researche rs

Healthcare Tra nsaction Base

Clinical
Data

Repository

• Messaging Se rvices
• Person Services
• Termin ology M anage ment
• Security and Auditin g

New
Applications

Point of Care
Appliances
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Interne t

Staff
Physicians Patients

Integrated Delivery Network 
Community access model

ADT & Clinical Systems

Interfac e
Engine

Results
Reporting

Staff
Manage ment

Patient
Registration

Care
Providers

Community
Physicians

Healthcare Tra nsaction Base

Clinical
Data

Repository

• Messaging Se rvices
• Person Services
• Termin ology M anage ment
• Security and Auditin g
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Interne t

Executives

Integrated Delivery Network
Centralized d ecision support

Encounter
Lifecycle
Monitoring

Clinical
Outcomes

Data Wareho use

Financial SystemsADT & Clinical Systems

Business
Process Data
Warehouse

Executive
Information 

Sys tem

Operational
Day-to-Day

Reports
Cos t Analys is

Reports
His torical
Trending

Interfac e
Engine

Manage rs Researche rs

Healthcare Tra nsaction Base

Clinical
Data

Repository

• Messaging Se rvices
• Person Services
• Termin ology M anage ment
• Security and Auditin g
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Interne t

Hospital B

Hospital A

Interfac e
Engine

Academic Medical Center
Clinical research repository

• Messaging Se rvices
• Master Pe rson In dexing
• Termin ology M anage ment
• Security and Auditin g

Data Wareho use

Research Dat abases

Data 
Mining

Clinical
Trials

Outcomes
Research

Clinical
Researche rs

Industrial
Partners

Genetic
Researche rs

Healthcare Tra nsaction Base

Clinical
Data

Repository

• Messaging Se rvices
• Person Services
• Termin ology M anage ment
• Security and Auditin g
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Interne t

Health Department
Syndromic surveil lance

Data Wareho use

Facility ADT & Clinical Systems
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Healthcare Transaction Base
Building a foundation for interoperability

Solution Functionality

Transaction Consistency

Data Consolidation

Platform Scalability

HTB

TCA

9iDB/9iAS

Applications


