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NIST Contacts 

•John J. Garguilo 
301-975-4248 
john.garguilo@nist.gov 

•Sandra Martinez 
301-975-3579 
sandra.martinez@nist.gov 

•RTMMS: Nicolas Crouzier(Guest Researcher) 

Project Web site: www.nist.gov/medicaldevices 

NIST HL7 V2 (IHE -PCD) Message Validation sites:  
http://hit-testing.nist.gov:13100/PCD-HL7WebCon/ 

http://hit-testing.nist.gov:13100/PCD-HL7WebPreCon/ 
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Discussion Topics  

•HL7 V2 Tooling Update 

–IHE-PCD (North America) Cycle 6 

–Pre-/Connectathon Results (Nov 2011 – Jan 2012) 

•Rosetta Terminology Mapping (RTM) / 
Management System (RTMMS) Overview  

–RTMMS - System release proposal 

–RTMMS Update 

–RTMMS application demonstration 

•TCAMT –  
Test Case Authoring and Management Tool 

•ICSGenerator 

•UML Modeling Discussion (DIM) 

–Via Art Gesner 
3 
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Pre-/Connectathon 2011-12, Cycle 6 

• Instance-type Environment (existing/updated) – Conformance Testing 

• Isolated-type Environment (new) – Integration Testing  

– Scenario based 

– Actor centric 

– One System Under Test (SUT) 

• IHE-PCD Profiles Tested: 

– DEC – Device Enterprise Communication 

– DEC-SPD – Subscribe for Patient Data 

– PIV – Point-of-Care Infusion Verification 

– ACM – Alarm Communication Management 

– IDCO – Implantable Device Cardiac Observation 

– IPEC – Infusion Pump Event Communication (new for Cycle 6) 

• Supported IHE-Korea (July ’11) and IHE-Japan (Nov ‘11) 

 

• Cycle 7 (2012-13) 

• Next Steps and What’s still needed… 

– Envelope/Message wrappers (WS, SOAP, SAML?) validation 

– Web Services 
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Pre-Connectathon Stats/Results 

• Test validated at four levels:  

– HL7 V2.6 Messaging Standard 

– IHE-PCD Technical Framework Documents 

– Terminology – hRTM 

– Test Case Values 

• 36 unique registered vendors (w/ Pre-Connectathon Tool) 

• 1 September – 31 December, 2011: 

– 125 Test Reports registered/committed/saved by Users 

– ~161,100 messages exchanged with Test System (sent + received) 

• 8  – 23 December, 2011 (unofficial):  

– ~ 6600 messages exchanged (with registered vendors)  

• 409 visits creating 779 page views (unofficial):  

– US: 370 visits 

– India: 19 visits  

– Germany: 9 visits 

– Portugal: 6 visits 

– Israel: 5 visits  

– China: 1 visit 
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Connectathon + HIMSS Showcase Stats 

Connectathon HIMSS  
Showcases 

Year 
#  

2011 2012 2011 2012 

No. of 
Companies 

22 28 19 26 

No. of 
Systems 

24 33 21 31 
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RTMMS 

 

  

 
National Institute of Standards and Technology 

January ,  2012 
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RTMMS Release Plan 
• IEEE/HL Healthcare Device Working Group (16-20 January 2012) 

– NIST Present/Propose Plan to WG 

– Discuss/Get agreement of WG Chairs / participants 

– Post-meeting (San Antonio) Relay plan to non-attending members 

• NIST migrates RTMMS to public server (Mid January 2012) 

– Outside NIST Firewall 

– Initial access and functionality test/verification performed by NIST  

– Web Interface/Application Access Controlled*  

• NIST Releases RTMMS URL (31 January 2012) 

– Specific IP/Port provided to SDO Chairs and identified MDC Experts* 

– Initially limit access to Admin, SDO, and privileged Vendor (beta users) 

– IEEE Membership (paid x73 standard) required 

– *NIST to continue working out system user access management w/ IEEE 
technical staff (To Do) 

– Initial user group critiques RTMMS (until 29 February 2012)  

• Report findings to NIST 

• Discuss issues as necessary (weekly DPI Tcons – Thursdays @ 11am EST) 
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RTMMS Release Plan, continued 

• NIST updates RTMMS based on Beta Use/Feedback (1-15 March 
2012) 

• Enable Access by IEEE-member Vendors (16 March, 2012) 

– Based on IEEE copyright/agreement status 

– NIST provides tool usage training (WebEx) (?week of 19 March, 2012) 

• Approved initial users (list provided by IEEE / Kathryn Bennett) 

• Jan Wittenber             < jan.wittenber@gmail.com>  
Paul Schluter              < Paul.Schluter@med.ge.com>  
John Rhoads              < john.rhoads@philips.com>  
Malcolm Clarke          < malcolm.clarke@brunel.ac.uk>  
Todd Cooper              < Todd@80001Experts.com>  
John J. Garguilo         < john.garguilo@nist.gov>  
Sandra Martinez         < sandra.martinez@nist.gov>  
Krantz, Patty                 < patty.krantz@medtronic.com>  
Melvin Reynolds       < MelvinR@AMS-Consulting.co.uk>  
Daidi Zhong               < daidi.zhong@ieee.org>  
Michael Kirwan           < mkirwan@dsheet.com>  

• Andrew Norton, MD IHTSDO/SNOMED-CT  
Clem McDonald, MD  LOINC 
Terri Monk, MD , Gas WG 
Martin Hurrell, MD, Gas WG 
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IHE-PCD Profile: RTM Overview 
(Rosetta Terminology Mapping) 

 

•RTM is an IHE-PCD ‘Constrained Value Set’ that 
addresses the problem of medical device semantic 
interoperability by proposing a mapping to a 
standard nomenclature 

–Identifies the core set of semantics appropriate for 
medical devices 

–Maps vendors terminology to standard terminology 

–Maps associated information to terminology: 
e.g., numeric parameters to their associated units-of-
measure and enumerated values 

•ftp://ftp.ihe.net/Patient_Care_Devices/TechnicalFra
meworkforTrialImplementation/IHE_PCD_TF_Suppl
ement_Rosetta_Terminology_Mapping_RTM_TI_20
08-08-22.pdf 10 
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Goals: 

•Achieve harmonization to a standard nomenclature 

•Identify terms that are missing from the standard 
nomenclature 

•Ensure correct and consistent use of units-of-
measure and enumerated values (testable!) 

•Facilitate Conformance Tooling 

–Message verification and conformance 

 
Note: Although the immediate focus of the RTM profile will be to standardize the 

content in transaction profiles, which are typically between a device data 
gateway and enterprise level applications, the standardized terms should also 
support direct device communication, enabling semantic interoperability 
literally from the sensor to the Electronic Health Record (EHR).  

IHE-PCD Profile: RTM 
(Rosetta Terminology Mapping) 

11 
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RTM and hRTM 

Vendor 

Terms 

RTM 

1500 rows 

Harmonized 

Terms 

hRTM 

590 terms 

ISO/IEEE 11073 
Semantic 
Standards 

Vendor A 

Vendor B 

Vendor C 

HL7 V2 
Messages 

HL7 V3  
CDA/CCD 

11073 
PnP Comm 

Vendor 

Semantics 

Å Open consensus process 

Å Observation identifiers and co-constraints 

Å New terms incorporated into standards 

Å hRTM used for conformance testing  

óRTMô: Rosetta Terminology Mapping; óhRTMô: harmonized 
Figure provided by Paul Schluter, GE Healthcare 

12 
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•Rosetta Table 

–Maps vendor supported observations, units and 
enumerations to ISO/IEEE x73 nomenclature 

•Units Table 

–Defines allowed units-of-measure 

–Defines groups of related units-of-measure 

•Enumerations Table 

–Defines groups of enumerated values 

•hRTM Table 

–Generated from the original Rosetta  

IHE-PCD Profile: RTM 
Key Tables 
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RTMMS Overview 

(RTM Management System) 
•A web application* that allows vendors and reviewers 

access, retrieval, and reporting of Rosetta Tables over 
the internet in conformance to IHE -PCD RTM Profile 

•An electronic resource/tool providing the capability of 
saving data in xml format (as defined by RTM Profile) 

•Aids the harmonization process by: 

–Identifying  missing terms  

–Automatic generation of the “Harmonized Rosetta Table” 

–Providing latest up-to-date view of hRTM table 

•Facilitates the proposal of New Terms to IEEE 11073 
Nomenclature standard 

•Facilitates Conformance Tooling 

–Message verification and conformance (syntax and semantics) 

–Leading to interoperability… 

  *developed by and currently hosted at NIST  
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RTMMS 

 

  

 
National Institute of Standards and Technology 

January ,  2012 

  



S
o

ft
w

a
re

 a
n

d
 S

y
s
te

m
s
 D

iv
is

io
n

 

•General user 

–Views Rosetta Tables 

•Reviewer 

–Participates in discussions 

•Vendor 

–Vendor ‘sandbox’ 

–Modifies Vendor Rosetta Table 

–Suggests new terms 

•SDO (Standard Development Organization) 

–Modifies Units and Enumerations Table 

–Register new terms 

•Admin 

–Manages User Accounts 

•Potential IEEE-Member User: to address/resolve IP 
issues in the short term (??)  

RTMMS Users 
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RTMMS: Status Update 
(since September 2011 meeting) 

 
 

 

• Added aECG into X73 Nomenclature Dbase.  

• Populated X73 Nomenclature dbase systematic name, 
common term, acronym and term description tables.  

• Updated hRTM table to include “Vendor_VMD”, and “Vendor 
Description” 

• Improved search capabilities 

• Added scroll bars in history panel 

• Added missing columns in review panels 

• Enhanced SDO approval  

• Improved import functionality  

• Updated password policy 

• SDO ability to view previous Rosetta versions. 

• View/Manage X73 terms 

• Tool ready for initial release – end of January 

– Limited accessibility to selected user 

 

 

 

 

 

 

 

 



S
o

ft
w

a
re

 a
n

d
 S

y
s
te

m
s
 D

iv
is

io
n

 
 
 

RTMMS Scenarios   
 
 

 

 

• Scenario 1: Mapping a term to the X73 Nomenclature  

– Vendor successfully maps a term to X73 nomenclature.  

• Outcome: The mapped term is added to the Rosetta table. 

– The SDO reviews and approves the proposed mapped term. 

• Outcome: The hRTM is updated, not updates to the X73 Nomenclature.   

 

• Scenario 2:  Missing Terms in the X73 Nomenclature 

– Vendor finds a missing term in the X73 and proposes a new term  

• Outcome: The Rosetta table is updated with new proposed term . 

– SDO reviews and approves the new proposed term. 

• Outcome: The hRTM and X73 tables are updated and the term remains in 
Rosetta, but shows as an already reviewed and approved term (is not 
highlighted).  
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RTMMS: Scenario 1  
DEMO   

 
 

 

•Scenario 1: Vendor successfully maps a term to X73 
nomenclature.  

–Description = “Drug delivery rate” 

–DisplayName = “DgDeliv” 

–Vendor_UOM =“g/min” 

–Vendor_Status = “DN” 

–Vendor_Sort =“8” 

–Vendor_VMD = “MDC_DEV_PUMP_INFUS_VMD” 
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Vendor initiates mapping by searching the X73 

Nomenclature 
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Vendor finds a mapping 
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Vendor reviews mapped term   
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Vendor select a unit (g/min) for the term  
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Vendor review and save mapped term  
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Rosetta is updated with mapped term 
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Mapped term is now in Vendor Rosetta 
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SDO lists mapped term in Rosetta 
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SDO reviews term for approval 
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SDO approves mapped term 
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hRTM updated with mapped term 
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SOD lists mapped term in hRTM 
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RTMMS: Scenario 2  
DEMO   

 
 

 

•Scenario 2: Vendor IEEE proposes a new term to 
the X73 nomenclature, mapping was not possible. 
– Group: GASDLV 

– DisplayName: SPO-RR 

– Vendor_UOM: breaths/min  

– Vendor_Status: GDN 

– Vendor_Sort: 23 

– Description: Spontaneous Respiration Rate 

– Vendor_VMD: MDC_DEV_ANALY_AWAY_MULTI_PARAM_VMD 
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Vendor  proposes a new term 
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Vendor  review and save term info 
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Rosetta table is updated with new proposed term 
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New Term added to Rosetta 
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SDO Review new proposed term 
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SDO register new term 
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X73 Nomenclature is updated with new term 
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Issues 

•IEEE copyright issues 

–Against NIST Policy to maintain proprietary 
data  

 

•Integration of LOINC Terms 

–We have no documentation on LOINC. 

–Mapping must be provided. 

 

•Waiting for SNOMED mapped terms. 
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Test Case Authoring and 
Management Tool (TCAMT) 
 

  

 
National Institute of Standards and Technology 

January ,  2012 
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Test Case Authoring and Management Tool 

Overview 

• Constructs Test Case Library for authoring the Test Cases 
– Test Artifacts: Actor, Message, Interaction, and Transaction 

– Embedded Assertion Generator: Message level, Interaction level, and 
Transaction level Assertions 

– Imports additional Test Artifact: Conformance Profile and Table Library 

• Build Test Suite 
– Creates test plan, test cases, test steps 

• Creates executable files 
– Generation context, Validation context 

– Test Engine script 

• Generates English Document Test Plan 

• Web Application and Graphical User interface 
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TCAMT High Level  
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TCAMT   

Conformance 
Profile 
(XML) 

HL7  
Table 

Library 
(XML) 

Implementation 
Guide 
English 

Document 

Actor  

Builder 

Message 

Builder 

Interaction 

Builder 

List of Actors 

List of Messages 

List  
of Interactions 

User Driven 
Table Library 

Message Level 
Assertions 

User Driven 
Table Library 

Message Level 
Assertions 

Interaction Level 
Assertions 

Transaction 

Builder 

List  
of Transactions 

User Driven 
Table Library 

Message Level 
Assertions 

Interaction Level 
Assertions 

Transaction Level 
Assertions 

Assertion 

Generator 

Assertion 

Generator 

Assertion 

Generator 

Test Case Library Builder 

Test Case Builder 

Test Plan 

Builder 

Test Case 

Builder 

Test Step 

Builder 

Test plan 

List of Test Cases 

List of Test Steps 

User Driven Table Library 

Message Level Assertions 

Interaction Level Assertions 

Transaction Level Assertions 

Test Step Level Assertions 

Test Case 
Execution 

Script 
(XML) 

Table Library 
(XML) 

Validation 
Contexts 

(XML) 

Assertion 

Generator 

Message 

Generator Message Generation Context 

Message 
Contexts 

(XML) 

Test Suite 
(Test Cases) 

English  
Document 
Test Plan 

Table Library  

(HL7 + Userôs) 

TC Library 

(Actor, MSG, 

 Inter, Transac) 

Test Assertion 

(TC, Transc, Inter, 

MSG) 

Message Generation 

(Message Context, 

Message example) 

Test Suite 

(Test Plan Doc, Test Case Doc, 

Test Case Scripts) 

TCAMT Knowledge Base 

Library Authoring  

Library Reusing 

T
e

s
t 

C
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e
 A

u
th
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TCAMT Model 
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TCAMT Status 

• Developed Functional specification for the TCAMT-Assertion 
generator. 

• Developed TCAMT-Assertion Generator User Requirement document. 

• User interface design/ wireframes 

• TCAMT initial prototype developed 

• TCAMT Initial testing performed 

• Assertion Generator core logic and base UI developed 

• Assertion Generator: Tree Table model constructed for Conformance 
Profile 

• Assertion Generator: Data Value Assertion, Conditional Assertion 

 

(Ongoing) 

• TCAMT and Assertion Generator: User, version, life-cycle manager 

• Assertion Generator: Correlation Assertion 

• TCAMT: Test Plan Manager and view 

• TCAMT: Test Case Manager and view 
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TCAMT Next Steps 

•Release working version for TCAMT and 
Assertion Generator 

•Create Test Plan for PIX-PDQ and IHE-PCD 

•Continue TCAMT development and 
enhancements 

•Demo/Promote for use in other domains 

–IHE, MU, etc. 

•Journal Paper for Test Case Generation 
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ICSGenerator 

• ICSGenerator provides: 

– Access to a DIM database based of the XML Schema. 

– Object containment relationship in XML and HL7 (temp. removed) 

– Implementation Conformance Statements in XML 

– XML representation of a device specialization (device profile) or 
content model including;  

• Managed object attributes 

• Managed object behavior 

• Managed object notifications 

– Access to terminology from hRTM and X73 Nomenclature database. 

– Access to device specialization templates. 

– Units and enumeration co-constrains using hRTM 

– Managed object  and attribute cardinality (in the works for managed 
objects) 

– Validation testing artifacts per device 

– Support for private extensions. 

 

• ICSGenerator is not: 

– Terminology tool 

– A harmonization tool 
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ICSGenerator and RTMMS 


