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Program IHE PCD
IEEE
PHD / 
Continua

IEEE SDC / 
IHE SDPi

HL7 Devices 
on FHIR

OpenICE
/ MDPnP

Primary Use 
Context

Healthcare
Enterprise

Home / 
Mobile

High Acuity 
(OR/ICU/ED)

Enterprise / 
Mobile / Home

High Acuity 
(OR/ICU)

Technical 
Base HL7 V2.6 1 IEEE 

11073 WS* REST / HTTP OMG
DDS

Maturity / 
Production 
Systems

Dozens of 
commer-
cially
available 
products

100’s of 
Certified 
PnP 
Products

Prototyped; 
First devices 
placed into 
patient use

PoCD & PHD 
IGs; FHIR
Connectathons; 
Continua FHIR 
Guidelines

Prototyped; 
See 
MDPnP.org
for latest

Semantics IEEE 11073 Terminology & Model 2
1 + 2.7, 2.8.x     2 Core 11073 terms mapped to LOINC

• Today, devices use 100’s of proprietary or “semi-standard” protocols.  

• Using common semantic base is #1 objective.
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OR.NET
History of Research and development activities

Blue: Research
Orange: Standardization
Red: Industry
Green: OR.NET Association

20202019201820172016201520142011 2012 20132010

OrthoMIT

FUSION

TeKoMed

smartOR

DOOP

OR.NET Project

1st Devices

MoVE

PoCSpec

ZiMT

IEEE 11073 SDC

2005 …

OR.NET Association
üStandards

üOpen Sources

üTesting Tools

See IHE SDPi White Paper Appendix B for references.
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SDC Standards & 
Functional Capabilities

SDC@IHE White Paper – Topics for Discussion 6

Clinical Workplace SOMDA 
What is it? 

The concept of a  
clinical workplace service-oriented 
medical device architecture 

transfers the concept of a  
service-oriented architecture  

to the domain of  
distributed system of medical devices 
for one clinical workplace. 

An architecture for distributed systems of medical devices in high acuity environments 10 | 

Clinical Workplace SOMDA 
What is it? 

An architecture for distributed systems of medical devices in high acuity environments 12 | 

Conceptual view of a SOMDA for a clinical workplace  
 

Concept of a clinical workplace SOMDA does not make any assumptions of the underlying network 
topology.  

Device-to-Device
Plug-and-Play
Reporting / 
Alerting & Control 

(Sources:  SDC overview presentations)
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7

SDC Point-of-Care Context IHE “Enterprise” Context

Agenda: 
• Introduction 
• Structure 
• H.810 
• H.811 
• H.812 

H.812.1 
H.812.2 
H.812.3 
H.812.4 

• H.813 
• Guideline 

Development 
• Q/A 
 

Structure 

H.811 H.812 H.813 

H.810 

Download @ www.pchalliance.org/continua-design-guidelines  

Proposed IHE PCD Restructuring

IHE PCD => IHE Devices

Subdomains for …
ü Device Point-of-care Interoperability (DPI)
ü “PCD” Device-Enterprise Integration
ü Personal Connected Health (PCH)

3 Device Use Contexts 
… One consolidated IHE 
Technical Framework

2019.09.25 IHE DEV DPI SDPi Profiles Discussion
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Logo

72019-04-15 ISO/TC 215 Working Group 2 Meeting, Gothenburg

Now!

Next!

Soon!

(Source:  SDC 
overview 
presentations)

Note:  SDC 
specializations 
allocated 11073
-1072x to -10799

+

-10107 Control Term.
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SDC SES Design Approach
1. Establish Key Purposes of 

Interoperability from MDS to 
interface:

• Connectivity
• Reporting
• Alerting
• External Control

2. Integrate “testable assertions” into 
each standard (”Rxxxx”)

3. Bind Rxxxx from layer to layer
4. Address both Functional & Non-

functional (RM) Aspects
5. Per-device System Function 

Contribution defined

BICEPS / Dev 
Specializations

MDPWS/WS-*
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Standardization activities
Standardized SDC protocols

11
07

3-
20

70
2 • MDPWS

• Transport 
via Web 
Services

• ~50 
pages

• Approved
fall 2016 11

07
3-

10
20

7 • BICEPS
• Device 

modelling
via XML-
Schema

• ~400 
pages

• Approved
fall 2017

11
07

3-
20

70
1 • Glue

• Connects
MDPWS 
to BICEPS

• ~50 
pages

• Approved
fall 2018

SDC

2019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion
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IEEE Std 11073-20702-2016
Health informatics—Point-of-care medical device communication—Part 20702: 

0HGLFDO�'HYLFHV�&RPPXQLFDWLRQ�3UR¿OH�IRU��:HE�6HUYLFHV

44
&RS\ULJKW��������,(((��$OO�ULJKWV�UHVHUYHG�

Annex D

(informative)

Discovery and description retrieval sequence diagrams

D.1 General
7KH� IROORZLQJ� LOOXVWUDWHV� 0(66$*(� H[FKDQJH� VHTXHQFH� GLDJUDPV� GXULQJ� GHYLFH� GLVFRYHU\� DQG� GHYLFH�
�PHWDGDWD�UHWULHYDO��%RWK�VHTXHQFHV�KDYH�LQIRUPDWLYH�FKDUDFWHU�DQG�DUH�LPSOLFLWO\�GH¿QHG�E\�'3:6�

D.2 Example of Dynamic Discovery
7KH�G\QDPLF�GLVFRYHU\� IHDWXUH�RI�'HYLFHV�3UR¿OH� IRU�:HE�6HUYLFHV� �'3:6�� LV�EDVHG�RQ�:6�'LVFRYHU\�
��2$6,6�:6�'LVFRYHU\��DQG�62$3�RYHU�8'3��2$6,6�62$3�RYHU�8'3�9������:6�'LVFRYHU\�LV�D�VHUYLFH�
protocol to discover services in a service-oriented architecture and has been standardized in the context of 
the DPWS standard. Subsequently, WS-Discovery is described exemplary in the way it is used in the DPWS 
�VSHFL¿FDWLRQ�DQG�QRW�LQ�LWV�JHQHULF�IRUP�

$�W\SLFDO�0(66$*(�VHTXHQFH�LQ�RUGHU�WR�H[SOLFLWO\�GLVFRYHU�D�VHUYLFH�SURYLGHU�LV�VKRZQ�LQ�Figure D.1.

)RU� WKH� SXUSRVH� RI� GLVFRYHU\�� WKH�'(9,&(� DFWV� DV� D� VR�FDOOHG� WDUJHW� VHUYLFH� DV� GH¿QHG� LQ� �2$6,6�:6��
'LVFRYHU\���,W�SUHVHQWV�D�VWDEOH�XQLTXH�LGHQWL¿HU��88,'��WR�WKH�QHWZRUN�DQG�RQH�RU�PRUH�WUDQVSRUW�DGGUHVVHV��

Figure D.1—Exemplary message sequence for discovering a service

Basic Discovery & 
Exchange

(note: distributed 
“registry” architecture)

(Source:  11073:20702)

Clinical Workplace SOMDA 
What is it? 

The concept of a  
clinical workplace service-oriented 
medical device architecture 

transfers the concept of a  
service-oriented architecture  

to the domain of  
distributed system of medical devices 
for one clinical workplace. 

An architecture for distributed systems of medical devices in high acuity environments 10 | 

2019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion
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SDC Standards & 
Functional Capabilities

2019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion



ISO/IEEE 11073-10207
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BICEPS Fundamentals:

IEEE Std 11073-10207-2017 

Health informatics—Point-of-care medical device communication—Part 10207: Domain Information and Service Model for 

Service-Oriented Point-of-Care Medical Device Communication 

 

Copyright © 2018 IEEE. All rights reserved. 

28 

4. Introduction to BICEPS 

BICEPS comprises three major parts: a Participant Model, a Communication Model, a Discovery Model as 
well as nonfunctional requirements. Altogether, these parts are also known as BICEPS. Figure 2 illustrates 
a decomposition of BICEPS and brings them into logical relation. The diagram shows two perspectives: 
from the medical domain, known as “Domain Perspective,” and from the IT network, known as “Network 
Perspective.” The Domain Perspective deals with modeling of medical device systems from a domain point 
of view, whereas the Network Perspective deals with exchanging medical device information in an abstract 
communication backbone. 

 

Figure 2 —BICEPS component decomposition 

The domain perspective pertains to the MDIB, which includes the Participant Model (see Clause 5). The 
Participant Model consists of a descriptive (mainly static) and a state part (volatile). By defining the MDIB, 
a SERVICE PROVIDER is able to define a virtual representation of its measurements, settings, alert 
systems, and contextual information. The Participant Model does not define a communication MESSAGE 
or ELEMENT for every possible kind of measurement data, setting data, contextual information or remote 
invocation command, but rather provides an extensibility mechanism that makes it possible for a 
PARTICIPANT to convey additional data in a MESSAGE or to transmit a completely new type of 
MESSAGE. 

The Participant Model is closely related to the 11073 Domain Information Model (IEEE 11073-10201 
DIM), but it is not an exact copy of it. As the Participant Model has been designed with the idea in mind to 
specify only the essential data structures and MESSAGEs that are needed in a distributed system of 
medical devices in a POC ENVIRONMENT, only a subset of the packages of the IEEE 11073-10201 DIM 
are used to be included in the Participant Model. Those packages as well as those that have not been 
included into BICEPS are shown in Table 3. Whenever this specification reuses a term from IEEE 11073-
10201, it is considered semantically the same, though described in another notation than, e.g., ASN.1. 

2019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion
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Support for device clinical 
“system contexts” & 
Communication Services

IEEE Std 11073-10207-2017 

Health informatics—Point-of-care medical device communication—Part 10207: Domain Information and Service Model for 

Service-Oriented Point-of-Care Medical Device Communication 

 

Copyright © 2018 IEEE. All rights reserved. 
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7.2.4 Streaming 

A streaming MESSAGE exchange pattern is given if a SERVICE PROVIDER uses a SERVICE 

OPERATION to transmit MESSAGEs to 0 or more SERVICE CONSUMERs continuously, i.e., data is 

delivered consecutively in short time periods with an unknown end. 

7.3 Service Model 

7.3.1 General 

Figure 12 shows all SERVICEs this standard defines to enable MDIB access and remote control. The 

SERVICE OPERATIONs are sorted according to functional SERVICE INTERFACE groups. The 

MESSAGEs that are conveyed by the SERVICE OPERATIONs are described in 7.4. 

 

Figure 12 —SERVICEs defined to let SERVICE CONSUMERs 
gain access to the MDIB 

7.3.2 GET SERVICE 

The GET SERVICE defines an interface that allows a SERVICE CONSUMER to retrieve the description 

and state of an MDIB by using pull SERVICE OPERATIONs. Table 11 lists all SERVICE OPERATIONs 

of the GET SERVICE. 
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Medical Device Profile for Web Services (MDPWS)
MDPWS 
Medical Device Profile for Web Services 

An architecture for distributed systems of medical devices in high acuity environments 15 | 

� DPWS:2009* is the core of MDPWS 
– OASIS standard (since 07/2009) 
– Utilizes a subset of the WS-* standard 
– Covers 
� Service discovery, 
� Interface description, 
� Messaging, 
� Event propagation, and 
� Secure information transmission 

– Designed for resource-constrained devices 
 

� MDPWS  
– Added some missing parts e.g. safe 

transmission of control requests 
 

*See https://www.oasis-open.org/committees/ws-dd/ 

2019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion
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Medical Device Profile for Web Services (MDPWS)

MDPWS 
Extensions 

An architecture for distributed systems of medical devices in high acuity environments 16 | 

� WS-Streaming based 
on SOAP-over-UDP 
for (numeric) data 
streaming 
� Maybe unreliable 
� Multiple receivers 

Waveform 
Streaming 

� Safe & reliable data 
exchange based on 
� WS-

SafetyInformation 
� e.g. Dual Channel 

� Liveliness assurance 

Patient 
Safety 

� Access control for 
critical operations 

� Secure transmission 
 
 

Access 
Control 

� XML Manifestation 
doesnµt need to be 
UTF-8 

� Optional binary XML 
(EXI) for reduced 
message sizes 

Compression 

� Policy assertions 
� Limit options in DPWS 

spec 
� New Device Type for 

Discovery 

General 

2019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion
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TBD?
1. TBD

BICEPS 
Discovery 

Exemplary Discovery sequence 

An architecture for distributed systems of medical devices in high acuity environments 25 | 

BICEPS 
Remote invocation 

Remote invocation via Set Service 

An architecture for distributed systems of medical devices in high acuity environments 24 | 



Example Participant Model:  SpO2

Source:  Stefan Schlichting
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Core differences between HL7 FHIR & IEEE SDC:
TABLE I: Comparison of properties and features of IEEE 11073 SDC and HL7 FHIR

IEEE 11073 SDC HL7 FHIR
Web service realisation SOAP (typically) RESTful
Communication topology end-to-end (typically) centralised repositories
Dynamic discovery WS-Discovery not intended
Synchronous communication request-response request-response
Asynchronous notifications WS-Eventing yes
Semantic annotations coded values coded values
Remote control built-in not intended
Safety mechanisms Medical DPWS: SafetyContext, DualChannel not applicable
Data compression optional (EXI) optional (gzip for RESTful)
Data streaming Medical DPWS: Streaming not intended
PHR management not intended built-in
Data traceability optional (distributed) built-in (repository-based)

assessed with regard to the targeted application.

III. RESULTS

In an integrated clinical environment, communication takes
place between multiple MDs, multiple CISs, and between both
MDs and CISs. Herein, the suitability of FHIR and SDC is
discussed for these three interaction scenarios. Table I provides
an overview.

Regarding MD-to-MD communication in dynamically
changing environments, such as ORs or ICUs, the discovery
of devices and provided services is crucial. SDC therefore
uses the well-known WS-Discovery functionalities provided
by the underlying communication standard Devices Profile for
Web Services (DPWS). Whereas both SDC and FHIR provide
suitable mechanisms for a machine-interpretable exchange of
medical data including alerts and notifications, remote control
functionality is currently out of scope for FHIR. One concep-
tual reason is the typically repository-based communication
architecture. SDC, in contrast, explicitly defines mechanisms
for safe remote control, enabling both a safe flexibility in a
multi-manufacturer environment and an effective risk manage-
ment of the controlled MDs.

Regarding CIS-to-CIS communication, where complex
information systems exchange data over various message-
based interfaces, the environment is rather static. Therein, an
extensive amount of personal health records (PHR) must be
managed efficiently. SDC is not designed to store or manage
PHRs. In contrast, FHIR’s repository approach offers a suitable
solution to govern and transfer large amounts of PHR data. The
functionality of referencing Resources in other repositories
reduces both the quantity and the payload of the messages
compared to HL7 version 2. Furthermore, the built-in history
feature allows for each change to be tracked and thereby to
fulfil the requirements of data persistence and traceability.

The communication between MDs and CISs used to
be intrinsically complicated as most devices, especially if
resource-constrained, would not implement an HL7 v2 stack
in addition to the IEEE 11073 communication. It was therefore
necessary to transform e. g. patient demographics and order

data from a CIS before it could be transferred to an MD. In
the same way, device observations needed to be transformed
before they would be useful for a CIS [3]. Due to the
fundamentally different data structures, a loss of detail and/or
contextual information could easily occur.

With the introduction of FHIR, however, the complexity of
mediating between both worlds decreased significantly. The
mutual influence FHIR and SDC had on one another during
development as well as the flexibility that is inherent to both
standards allow for consistent expression of information in
SDC and FHIR [4]. Therefore, devices can use FHIR for
communication with a CIS just as well as a CIS component
can fetch data from devices via SDC.

IV. CONCLUSION

HL7 FHIR and IEEE 11073 SDC both have their respective
areas of excellence. For each use case, it should therefore
carefully be evaluated which standard is to be applied. In
addition, the interoperability between both data structures
will enable seamless data flow between the medical device
domain and clinical IT systems. In order to leverage the full
benefit of this interoperability, we intend to extend existing
mappings into an implementation guide that allows for fully
automatic conversion of a device containment tree into a set
of Resources.
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MDPWS:  Safe Communication

202019.08.21 FHIR + SDC Seminar

Dual Channel Transmission:  Service provider detects a failure 
by means of an invalid checksum. 
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ü Broad Public Comment 
Completed & Resolved by 
SDPi WG

ü Roadmap Updated per 
Global Stakeholder 
Feedback

ü Next:  Publish to IHE.net
ü Execute roadmap
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IHE Patient Care Devices (PCD) 
White Paper 

 
 
 

Service-oriented Device Point-of-Care 
Interoperability (SDPi)  

Device-to-Device Connectivity in High-Acuity Healthcare 
Environments using Web Services Technology 

 
 
 

Revision 1.0 – Draft for Public Comment 
 
 
 
 
Date:  August 1, 2019 
Author: IHE PCD Technical Committee 
Email:  pcd@ihe.net 
 
 

Download @ 
https://wiki.ihe.net/index.php/
SDC@IHE_White_Paper

2019.09.25 IHE DEV DPI SDPi Profiles Discussion
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Please verify you have the most recent version of this document, which is published here. 25 

Four IHE Profiles Proposed:

SDPi Basic D2D PnP 

SDPI-R Reporting

SDPI-A Alerting

SDPi-xC External Control

Each profile will include:

Options Security, Streaming

Grouped “Gateway” Actors

PCD Device-Enterprise Profile + 
Devices on FHIR Integration
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SDPi Proposed Roadmap:

3-Years starting 2019 October 

SDPi(-x) “Basic” End of 2019

IHE PAT / CAT Events in 2020

Global engagement:  
AU, EU, JP, KR, NA

First SDPi Certified Devices 
@ End 2020!

Aggressive?  Yes!
Aspirational? Yes Yes!

Achievable? Coalition of 
the Willing



DEV::DPI::SDPi Foundations

252019.10.16 -17 IHE DEV DPI SDPi Profiles Discussion
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IHE Patient Care Devices (PCD) 
Compendium of Medical Device  

Oriented Use Cases  
 
 

Companion to the “Service-oriented Device 
Point-of-Care Interoperability (SDPi)”  

White Paper  
Device-to-Device Connectivity in High-Acuity Healthcare 

Environments using Web Services Technology 
 
 
 

Revision 1.0 
 
 
 
 
Date:  August 1, 2019 
Author: IHE PCD Technical Committee 
Email:  pcd@ihe.net 
 
 

Please verify you have the most recent version of this document. See here for Published 
Versions and here for Public Comment versions. 

A wealth of MDI use cases 
have been developed over 
the last few decades … 

SDC & IHE SDPi build upon 
this rich heritage!

Download @ 
https://wiki.ihe.net/index.php/
SDC@IHE_White_Paper

2019.09.25 IHE DEV DPI SDPi Profiles Discussion
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SDPi – Service-oriented Device Point-of-care Interoperability 

ü Overview  / Background
ü SDPi White Paper – Update & Approval for 

Publication
ü Roadmap Review & 2019 / 2020 Planning
ü DEV Technical Framework:

• TF-1  Profiles (vol. organization)
• TF-2 Transactions (#’s, labels, …)
• Grouped Actors:  V2, PCD profiles, FHIR



SDPi 3-Year Roadmap

• 2019
- OCT–DEC SDPi TI Ready (4 profiles)
- NOVFHIR DevDays (AMS)

• 2020
- JAN IHE NA PAT (proposed)
- MARIHE EU CAT + HIMSS’20 Conference
- JUN IHE USA CAT @ FHIR DevDays ‘20
- AUG(TBD) IHE Korea PAT
- OCT (TBD) IHE Japan CAT

• …
282019.10.16-17 IHE DEV DPI SDPi Profiles Discussion
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SDPi – Service-oriented Device Point-of-care Interoperability 

ü Overview  / Background
ü SDPi White Paper – Update & Approval for 

Publication
ü Roadmap Review & 2019 / 2020 Planning
ü DEV Technical Framework:

• TF-1  Profiles (vol. organization)
• TF-2 Transactions (#’s, labels, …)
• Grouped Actors:  V2, PCD profiles, FHIR



Changing the Way Healthcare CONNECTS

IHE SDPi!


