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Gemini — Joint HL7-IHE Projects

Gemini Device Interoperability project started early 2020
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Project Gemini

Created by Joshua Procious, last modified by Daniel Vreeman on Jun 04, 2023

What is Project Gemini?

Project Gemini is a joint initiative of HL7 and IHE to advance interoperability. The goal is to identify and
pursue pilot projects that focus the people, resources and processes of both organizations to accelerate
the implementation of FHIR to address high value use cases. Pilot project activities may include
coordinated development, testing and demonstration of standards specifications, including FHIR
Resources and Implementation Guides and IHE Profiles.

A joint initiative of HL7 and IHE to advance the use of FHIR for
interoperability

Gemini Steering Committee Members The Gemini Steering Committee meets monthly to identify, prioritize, and pursue areas of collaboration
where together we can accelerate the implementation of FHIR to address critical interoperability needs.
Jirgen Brandstatter, IHE ( @ Juergen Brandstaetter ) o )
Contact us at gemini@fhir.org
Christopher Carr, IHE ( @ Christopher Carr )
Dan Vreeman, HL7 ( @ Daniel Vreeman )

Diego Kaminker, HL7 ( @ Diego Kaminker )

The Latest

# New Gemini spec: Service-oriented Device Point-of-care Interoperability (SDPi) Release 1.0.1

Source: https://confluence.hl7.org/display/GP
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Gemini — Joint HL7-IHE Projects

Why Gemini for Device Interoperability?

& Confluence Spaces ¥ People Glossaries Calendars Create

Device Interoperability using SDPi+FHIR

Created by Joshua Procious, last modified by Todd Cooper on Aug 02, 2022

Note to reader: Mysterious words and symbols?: Go To Abbreviations and Glossary Page

—

This joint HL7-IHE Gemini program pulls together established and emerging work in the HL7 Devices and IHE Devices working groups to achieve a
greater degree of collaboration efficiency as well as coordination and cohesion between the activities and work products of the two groups. The

Gemini SDPi+FHIR Program Backgrounder

program objectives include:

* One simple device interoperability story — from Surgery to Surfing!
* One coordinated / cohesive set of specifications & implementation / test tools
e One centralized collaboration place & tool set flying under the "SDPi+FHIR" banner

The Gemini project proposal and regular program updates provide an overview of the objectives and initial work program of the initiative, as well as
it's current status. Here are a couple of the early presentations, but a more current and comprehensive list is in the Library:

Pages / Project Gemini / Projects B @ A 5538 views # Edit Q View inline comments % Save for later © Watching < Share

What Lays Below ...

v Gemini SDPi+FHIR Program Backgrounder

» SDPi+FHIR Narratives

v Standards Framework Models ... never enough!
v SDPi+FHIR Projects

v SDPi+FHIR Development Support

' SDPi+FHIR Documents

v Gemini SDPi+FHIR Program Backgrounder

v SDPi+FHIR Narratives

v Standards Framework Models ... never enough!
v SDPi+FHIR Projects

» SDPi+FHIR Development Support

» SDPi+FHIR Documents

Everything is on the HL7 Confluence “Gemini” Space
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Gemini SDC/SDPi+FHIR —
D2D Plug-and-Trust Interoperability
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D2D Plug-and-Trust Point-of-care Ecosystem
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Service-oriented Device Point-of-care
Interoperability (SDPi) Profiles




ISO/IEEE 11073 Service-Oriented Device Connectivity

The SDC Standards Family
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From Cathedral to Hanging Gardens ...

The Hanging Gardens

The Cathedral
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Device Specialisations

Key Purposes

Core Standards

ISO/IEC JWG7 Safety, Effectiveness & Security Standards

ISO/IEEE 11073-1010x Nomenclature & 11073-10201 DIM

Device / Health Software Specializations

Key Interoperability Purposes (PRACtical KIP)
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SDPi — 4 Profiles Built on IHE/HL7 Successes

Real-world Needs
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Medical Device Interoperability

rer— IHE SDPi Profiles for “PRACtical” Device Interoperability
l Core Standards

SDPi Plug-and-Trust Connectivity
(SDPi-P)

[ Physical Layers (Ethernet, Wi-Fi, BT, etc.)

J

I

SES MDI Plug-n-Trust Interface

Many Standards — One Interface!

SDPi external
Control
(SDPi-xC)

SDPi Reporting
(SDPi-R)

SDPi Alerting
(SDPi-A)

HL7 FHIR SDC PKP “medical”
“ ” «— interoperability
HE Gateway / Focb 16 purpose
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Gemini SDPi Publication—
Generating HTML + JSON Requirements

Gemini SES MDI SDPi+FHIR Project



Gemini SDPi Publication — AsciiDoc Source

DEV.SDPi
v

Vv g DEV.SDPi
FIaiicvwuin

The Service-oriented Device Point-of-care Interoperability (SDPi) Profiles are
built upon a foundation of standards and profiles from :

, IHE and other organizations. An overview of the profiles and
their relationships is provided in

IHE SDPi Profiles for “PRACtical” Device Interoperability
Though

subsequent

SDPi Plug-and-Trust Connectivity
(SDPi-P)

Omitted from this version are profile-specific option

summaries (e.g :
i SDPi external

Control
(SDPi-xC)

SDPi Reporting SDPi Alerting
(SDPi-R) (SDPi-A)

“medical”
.— interoperability
purpose

HL7 FHIR ; SDC PKP
IHE “Gateway” PoCD IG : Standards

Actors Defined X
FHIR Base HL7 V2 SDC Core
Resources Messaging Standards

Figure 1. IHE SDPi Profiles & Foundational Standards
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There is a particular challenge with SDPi profiling of that resulted

in the definition of (4) profiles and not one:

s e B

How to represent a -based architecture supporting an
interactive 1 1 device-to-device (multi-way, M:N)
interoperability specification using established IHE technical
framework constructs?

The arrows indicate reference relationships and not
specializations. For example, The three SDPi-R, -A and -xC Profiles
refer to the foundational SDPi-P profile. This is achieved by the
use of IHE "grouped actors". Or IHE "gateway" actors include

How to represent a -based architecture mappings to the foundational, non-SDC standards.

supporting an interactive

device-to-device (multi-way, M:N) interoperability
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Device Interoperability
Plug-and-Trust
Specification
Published for
Trial Implementation

Contents

Foreword

Introduction to this Supplement

IHE Technical Frameworks General Introduction
Volume 1 — Profiles

Volume 2 — Transactions

Volume 3 — Content Modules

profiles.ihe.net/DEV/SDPi

Service-oriented Device Point-of-care
Interoperability (SDPi) Technical Framework

IHE HL7

International

AJoint HL7-IHE Gemini Device Interoperability Project

IHE Devices
Technical Framework Supplement
Service-oriented Device Point-of-care

Interoperability (SDP1)

Revision 1.0.1 — Trial Implementation

Date: 2023-04-14 14:47:11 UTC

Copyright © 2023: Health Level Seven International, and IHE International, Inc. General Volume 1 Volume 2 Volume 3

Top
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https://profiles.ihe.net/DEV/SDPi/

Github/AsciiDoc to HTML to JSON Requirements!

Supplements for Trial Implementation

Submit your comments here. Additionally, for documents maintained in the IHE GitHub Repository, a link to submit GitHub issues is included following
the document name in the list below.

The THE Devices Technical Committee invites organizations to begin development work based on the following supplements to the Devices Technical
Framework. These trial implementation profiles are eligible for testing at subsequent IHE Connectathons.

¢ Medical Equipment Management Device Management Communication (MEMDMC) - Revised 2023-04-07
* Medical Equipment Management Location Services (MEMLS) - Revised 2023-04-07

e Personal Health Device Observation Upload (POU) - Published 2020-04-13

e Point-of-Care Identity Management (PCIM) - Published 2018-12-07

e Pulse Oximetry Integration (POI) - Published 2012-08-16

e Retrospective Data Query (RDQ) - Published 2012-08-16

e Service-oriented Device Point-of-care Interoperability (SDPi) - Revised 2023-07-21 @ (Create a GitHub Issue)

e SDPi Requirements Compilation (for current release)

e Subscribe to Patient Data (SPD) - Published 2007-07-29 (Reissued for NA2012 on 2011-11-11)
e Waveform Content Module (WCM) - Revised 2018-01-08

Source: profiles.ihe.net/DEV
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Gemini SDPi Publication — Requirements Data
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Volume 1 — Profiles

Volume 2 — Transactions

2:3 Transactions

Apj

pendix 2:A ISO/IEEE 11073 SDC / MDPWS

Message Specifications (Normative)

2:A.1 Service Mapping
2:A.2 Message Mapping
2:A.2.1 MDPWS: Announce Network Presence
[DEV-23]
2:A.2.2 MDPWS: Discovery Network Topology
[DEV-24]
2:A.2.2.1 Probe Message
2:A.2.2.2 ProbeMatch Message
2:A.2.2.3 Resolve Message
2:A.2.2.4 ResolveMatch Message

2:A.2.3 MDPWS: Discover BICEPS Services
[DEV-25]

2:A.2.4 MDPWS: Manage BICEPS Subscription
[DEV-27]

2:A.2.5 MDPWS: Notify Change in System
Context and Capabilities [DEV-28]

2:A.2.6 MDPWS: Publish BICEPS Update
Reports [DEV-29]

2:A.2.7 MDPWS: Retrieve BICEPS Content
[DEV-30]

2:A.2.8 MDPWS: Announce Network Departure
[DEV-34]

2:A.3 Security Considerations
2:A.4 Amendments and Corrigenda

X

& profiles.ihe.net/DEV/SDPi/index.html#_message_mapping
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"2001": {
"number™: 2001,
"level": "SHALL"
"maxOccurrence": 1,

"asciiDocAttributes": {
"attributes": {

"sdpi_requirement”,

"cloaked-context": "sidebar",
"sdpi_req_level": "shall",
"id": "r2001",
"role": "requirement",
"title": "R2001"
}
}s
"asciiDocLines": |

"A <<voll_spec_sdpi_p_actor_somds_provider>> shall periodically send Hello messages at random intervals between 6@ seconds and 120 seconds.",

—_

".Notes",
"[%collapsible]”,

"NOTE:
recurring Hello messages at the same time.",

The random interval between 60 seconds and 120 seconds

}s

aims to prevent <<voll_spec_sdpi_p_actor_somds_provider>>s from congesting the network by sending

R2001

A SOMDS Provider shall periodically send Hello messages at random intervals between 60 seconds and 120 seconds.

v Notes

1.6.2 Hello Mes

The random interval between 60 seconds and 120 seconds aims to prevent SOMDS Providers from congesting the
network by sending recurring Hello messages at the same time.

In IT networks such as WLAN, messages can get lost or fragmented and data can consequently be delivered in the wrong order,
especially with increasing concurrent data traffic caused by an increasing number of SOMDS Participants. This becomes crucial
when connectionless transport protocols like UDP are used. [ISO/IEEE 11073-20701:2018] leverages UDP for service discovery and

hence suffers from the aforementioned issue. To mitigate this, SOMDS Providers are advised to create Hello messages of less than
the MTU size over UDP, in accordance requirement R0029 in [OASIS DPWS:2009].

Moreover, as further mitigation measure, note that [OASIS SOAP-over-UDP Version 1.1] already defines a non-normative retry
and back-off algorithm.

lume
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SDPi CA — Requirements Interoperability Testing
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Gemini SDPi Testing & Tooling —
Pathway to “Regulatory Ready”

Gemini SES MDI SDPi+FHIR Project



Testing Formality & Rigor

SDPi CA — |HE Process Overview

IHE Plugathons (PAT) v' Informal, early implementation testing, new capabilities, tests, ...

l Initial test tools & artifacts

IHE Pre-Connectathon (pCAT) v’ Single-system conformity testing (Required before CAT)

l IHE/Gazelle integration

IHE Connectathons (CAT) v Formal/Monitored multi-vendor interoperability testing

Production-level testing
tools & artifacts

IHE Product Conformity

Assessment (pCA)
l Real-world interop. | — CA for single system PnT MDI - multi-system CSF/SFC

v" Formal, product-focused CA (“Regulatory Submission Ready” TRs)

tools & artifacts

v

v |IHE Projectathons v' Deployment “validation” projects at hospital, regional or national

—

levels

Goal: vCAT & hybrid-CAT for 24/7 SDPi+FHIR Testing
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Contains Nonbinding Recommendations

Appropriate Use of Voluntary
Consensus Standards in Premarket
Submissions for Medical Devices

Guidance for Industry and
Food and Drug Administration Staff

Document issued on September 14, 2018.
The draft of this document was issued on May 13, 2014.

This document supersedes “Guidance for Industry and FDA Staff; Recognition
and Use of Consensus Standards,” issued on September 17, 2007, “Frequently
Asked Questions on Recognition of Consensus Standards,” issued on
September 17, 2007, and “Guidance for Industry and for FDA Staff: Use of
Standards in Substantial Equivalence Determinations,” issued on March 12,
2000.

For questions about this document regarding CDRH-regulated devices, contact the Office of the
Center Director at 301-796-5900; or Scott Colburn at 301-796-6287 or by e-mail at

scott.colburn@fda.hhs.gov.

For questions about this document regarding CBER-regulated devices, contact the Office of
Communication, Outreach, and Development (OCOD) at 1-800-835-4709 or 240-402-8010.

U.S. Department of Health and Human Services

Iy U.S. FOOD & DRUG Food and Drug Administration

ADMINISTRATION Center for. Devi.ces and Ra.diological Health
Center for Biologics Evaluation and Research

FDA Programs Support
Use of Standards —

» S-CAP Standards & Conformity Assessment
Program

» ASCA Accreditation Scheme for Conformity
Assessment

Goal: Regulatory Submission Ready
IHE CA Test Reports & Declarations of Conformity

Source: FDA Guidance - Standards Pre-Market Use

18


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/appropriate-use-voluntary-consensus-standards-premarket-submissions-medical-devices
https://www.fda.gov/medical-devices/premarket-submissions-selecting-and-preparing-correct-submission/standards-and-conformity-assessment-program#process
https://www.fda.gov/medical-devices/premarket-submissions-selecting-and-preparing-correct-submission/standards-and-conformity-assessment-program#process
https://www.fda.gov/medical-devices/standards-and-conformity-assessment-program/accreditation-scheme-conformity-assessment-asca
https://www.fda.gov/medical-devices/standards-and-conformity-assessment-program/accreditation-scheme-conformity-assessment-asca

SDPi CA — Gazelle Test Management Tooling

Requirements Basic
Metadata in AsciiDoc‘ _______ RI+MC+RR Gazelle “CAT” Test
] ] PRSI UML Model Management Tool
SDPi Profiles -
Specification Used to . 4
create Content integrated manually ... Gazelle EVS Client API
B ) schema “The Old Fashioned Way”! &
J AsciiDoc Extraction (to JSON) ;
y >
SDPi Requirement — B
I . s .
i Test Assertion : SDC/SDPi Test Tools
Requirements :
Management Tool :
.:. Test Script
o Report document
SDPi Requirement . Driven by Use Cases, : passed to Gazelle via
. SDPi Standards Conformance, B EVS Client Generated by
Test Assertions RI+MC+RR SES & Tech Requirements & tool w/ test
“ ” instance
Database \ SDPi 1.0 metadata
Test Case integrated
g
”Single Source Test Plans & (Instance)
of Truth” Scripts
Links from test plans Report
/ scripts to Rl Crafted & Maintained
Legend elements (enabling Independe.nt of RR” Report -
traceabilit Test Tooling Supporting
y/
—— Automated Evidence

coverage)

............. » Manual / Semi-auto
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SDPi CA & Tooling 2024 Summit

How to transition beyond PAT testing?

Gemini CA & Tooling Summit 2024!

O Mid-January @ Vector Informatics — Stuttgart

O Participants: Product Testing & Tool Developers from Implementation Community

O Participants: Organizations & government agencies with a focus on medical device CA
O Establish a roadmap for SDC/SDPi+FHIR product CA & Tooling

O Identify test artifacts that need to be developed along with project planning / budgeting

[ Define a program of virtual & hybrid testing from regular PAT events to 24/7 testing to quarterly & annual
events — including National IHE Connectathons

O Identify resource & funding sources (including HL7-based Accelerator program)

20



Joint ISO-HL7 Project —
Personalized Health Navigation

Gemini SES MDI SDPi+FHIR Project



Personalized Health Navigation (PHN) -
Enables & empowers individuals
to intentionally pursue their
own health and wellness journey...
By utilizing intelligent navigational technologies,

integrating comprehensive information T
. o i
from their daily lives & r & o
. i el i
factoring in all relevant knowledge sources omcamapiacs o

To personalize, optimize and guide ENVIRONMENT
self-directed health, wellness &
healthcare activities &

To facilitate coordination with
family, community, caregivers &
healthcare teams

All to attain their desired goals.

See PHN resources at HL7 PHN confluence page (https://confluence.hl7.org/x/1gQ4Cg) 2



https://confluence.hl7.org/x/1gQ4Cg

haron Sorting Mom’s Drugs ...

Hmmmm ... “Betty — should
I tell the doctor that mom
has lost 10 pounds since
that change in her water
pill a few weeks ago?”




Integrated ISO 9472 & HL7 PHN Programs
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15t Ever PHN Food & Nutrition Workshop — Tokyo!

& Confluence spaces v People Glossaries Search 0

PHN Food & Nutrition Workshop

Created by Todd Cooper, last modified on Sep 05, 2023

Food & Nutrition (F&N is one — if not THE — primary factor in an individual's overall health and wellness, and is often a key element of any
healthcare treatment protocol. When looking at the broad field of health informatics, though, and focusing on the crucial aspect of F&N, it is one of
the least understood and under standardized aspects of health information technology systems. A good example is looking at the nutrition
labeling on packaged foods. Though there is an entire industry dedicated to the analysis of food products and accurate creation of these labels, and
though many government regulatory agencies have guidance and code to which industry must comply, and even though the increasingly health-
conscious public has demanded many restaurants publish (somewhere) the nutritional content of their menu items — when reviewing the
specification maturity, state of interoperability and even intelligence of the implementation technologies, it is clear that F&N is not only far behind
other health informatics disciplines, but there are significant gaps in understanding how best to address this important area of health.

Personalized Health Navigation (PHN) enables individuals to pursue their own health, wellness and healthcare goals using well established
navigational technologies. (Note: Consult the HL7 PHN Bibliography & Resources confluence section for a broad range of background materials.)

To address this understanding "gap" and establish a strategy for how to advance health informatics standardization and implementation
technologies ...

Personalized Health Navigation - International Food & Nutrition Workshop
October 13-14, 2023

Tokyo, Japan

This workshop will be conducted in coordination with standards development projects in the Japanese Institute of Health Data Infrastructure for All
(IDIAL), and ISO/TC 215/WGT1 Health Informatics - Personalized Digital Health and Health Level Seven International, and the University of California,
Irvine — Institute for Future Health, where PHN originated! For more information, the IDIAL office can be contacted directly at: health-
std.office@idial.267pxor.jp

Workshop presentation & notes @ https://confluence.hl7.org/x/rA2LCw
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Questions?

Gemini SES MDI SDPi+FHIR Project
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