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DIM UML development

Initial UML model programmatically derived from
11073-10201:2004 in early 2012

e \Work on applications begun FY 2013

Manual revisions performed

Ongoing development of additional UML




DIM UML development

® Supporting models integrated

IEEE11073:10101 Nomenclature (RTMMS)

IEEE11073:20101 (ASN.1 Simple Types)

Device Profiles

Metamodel (represents 10201 UML in web applications)
Printed Standard

IEEE11073:20601 Personal Health Devices
IEEE11073:10207 BICEPS
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O O O O O




DIM Classes
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The Model is the Standard

Why?

e Computable

e Artifacts programmatically derived from a common
source help to ensure harmonization.

o Printed Standard

o Software tools (Device Profiling, Validation, ...)
o XML Schema

o Conformance Statements




UML to Artifacts: Challenges

e UML (or UML tools) has trouble expressing some
constructs in a convenient way

o Class instance variables
o BNF (i.e. ASN.1)
o BIT STRING

e Each UML element type used has to be implemented
for code module that produces an end product (web
application, printed standard, etc.). Lots of work the
first time you do it and every time you build a new
module to produce a new end product.

e Keep the standard ‘pure’ vs. supporting the functlonallty |
- that artifacts require. =




Programmatically Derived / Generated
From UML

e Device Profile Editor web application
o ~ 3,000 lines of in-memory code per classifier

e XML Schema

ASN.1

Relational database schema

Rich Ruby API for interacting with DIM objects
.docx




R&D Workflow (Simplified)

- ———

Integrated Web Applications

Create / Edit Device Profiling Tool
umML

Device Profiles =

Plug-in Products
Ruby implementation of UML Model Manager
UML Model
[Objects Only /
GuUl mhmhn Mo Diagrams)

Relational Database Schema |
] Document Creation Tool

J30N that be parsed into a
Java implementation of the UML




Existing Device Profiles

PCD

Pulse Oximeter

Infusion Pump

Vital Signs Monitor

Ventilator

Dialysis Machine
Microenvironment (Incubator)

PHD

Pulse Oximeter



https://dim.prometheuscomputing.com/MyDevice/PCDProfile/1/
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/1/
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/57
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/57
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/14
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/14
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/21
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/21
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/56
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/56
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/61
https://dim.prometheuscomputing.com/MyDevice/PCDProfile/61
https://dim.prometheuscomputing.com/MyDevice/PHDProfile/7
https://dim.prometheuscomputing.com/MyDevice/PHDProfile/7

Best Practices for Device
Specialization Development

Maintain terminology and containment structure

Independently.

Every term definition must include a RefID.

Every node in a containment tree must have a RefID.

Content over format.

o Massaging content into a format appropriate for
upload into RTMMS and/or the Device Profile
Editor is achievable. Application developers can
assist you.

For information about adding terms to RTMMS see the

README files at: [IEEE 11073 Downloads

o Note: The Device Profile Editor will not upload

s into RTMMS for you.



https://goo.gl/uXx9y2

(more) Best Practices for Device
Specialization Development

Beta testers have found that it is easier to build device
containment trees in XML rather than in the web
application. They have leveraged a round-trip, iterative
process of editing XML, uploading the XML to the web
application to produce a new device profile, making a few
edits and spot checks using the application, and
downloading updated XML from the application.

XML containment tree from many sources can often be
reformatted to be acceptable for upload into the Device
Profile Editor.




Device Profile Editor
Existing Features 1/3

Assemble DIM objects into device profile containment
trees.

o Composition constrained by the standard
o View the containment tree

Allow creation of Normative (11073-103xx) and User
Defined device profiles.

Use any device profile as a template for a new device
profile via cloning

o Entire containment tree must be cloned




Device Profile Editor
Existing Features 2/3

Summary XML (Rosetta Containment Hierarchy)
representation of a device profile

Allow user to view metadata about DIM classes and
attributes (i.e. what is found in the paper standard)*

Associate device profile elements with terms from
RTMMS.

Fetch new and updated terms from RTMMS.
Support for the use of terms not found in RTMMS.



Device Profile Editor
Existing Features 3/3

e Create a Device Profile by uploading XML in Rosetta
Containment Hierarchy (RCH) format
o Original file is stored
o (Non)Conformance messages provided after upload
e Round-trip capable RCH XML - input and output
e Visual cues provide conformance information
e HTML tabular report (dot level, units, enums, codes)

o UCUM units added to application




Upload XML Device Profile

Profile Name‘ My Medical Device ‘

Profile Type | User Defined :)
File | Glucose_Meter 10416.xml

[ Upload RCH XML |

Example XML

<?xml version="1.0" encoding="UTF-8"7>
<RCH>
<mds refid="MDC_DEV_SAMPLE_MDS">
<vmd refid="MDC_DEV_SAMPLE_VMD">
<channel refid="MDC_DEV_SAMPLE_CHAN">
<enumeration refid="MDC__SAMPLE_TYPE"/>
<numeric refid="MDC_SAMPLE_SETTING"/>
</channel>
</vmd>
</mds>
</RCH>

Valid XML Tags

Class Tags (preferred listed first) &
— ActivateOperation <activateoperation>, <activate_operation> '

Alert <alert>

AlertMonitor <alertmonitor>, <alert_monitor>

AlertScanner <alertscanner>, <alert_scanner>




RCH XML Output Example

<RCH name="VS_Mon-version: 3a; date: 2016-04-14T16-jw2" description="This is a simplistic Vital Signs
Monitor profile." owner="Jan W." type="Agent" date="2016-05-09 11:56:08" dim_version="2016"
nomenclature_version="2015-10-24 13:08:54 -0400">
<single_bed_mds refid="MDC_DEV_SYS_VS_MDS" card="1">
<vmd refid="MDC_DEV_PLETH_VMD" card="1">
<channel refid="MDC_DEV_PLETH_CHAN" card="1">
<real_time_sample_array refid="MDC_PULS_OXIM_PLETH" card="1"/>
<numeric refid="MDC_SAT_02_VEN" card="1"/>
</channel>
<channel refid="MDC_DEV_PULS_CHAN" card="1">
<numeric refid="MDC_PLETH_PULS_RATE" card="1"/>
</channel>
</vmd>
<vmd refid="MDC_DEV_ECG_VMD" card="1">
<channel refid="MDC_DEV_CARD_RATE_CHAN" card="1">
<numeric refid="MDC_ECG_CARD_BEAT_RATE" card="1"/>
</channel>
<channel refid="MDC_DEV_ECG_CHAN" card="1">
<real_time_sample_array refid="MDC_ECG_ELEC_POTL_I" card="1"/>
</channel>
</vmd>
<vmd refid="MDC_DEV_ANALY_RESP_RATE_VMD" card="1">
<channel refid="MDC_DEV_ANALY_RESP_RATE_CHAN" card="1">
<numeric refid="NEW_MEASUREMENT_TYPE" card="1"/>
</channel>
</vmd>




Recent Progress

e XML roundtrip for all DIM classes and ASN.1 datatypes
o XML snippets for objects

e Increased testing

e More performance improvements

e Initial BICEPS UML added

e Significant progress on programmatic production of
standard in .docx.

e Implementation of sharing between contained objects

~ Will facilitate modularity in device profiles




Next Steps (afterThe Freeze)

Produce camera ready IEEE standard in MS Word

o Adjust structure of .docx output as needed for
inclusion in Word file.

Reimplement Extend device profiles to be modular,

flexible, and reusable.

Resolve critical issues on “Revisions & Comments”

Create user guide and training materials



FY2017 Goals

Complete work to programmatically produce docx for
11073:10201

Revisit XML schema

o Verify created XML is valid

Deploy application to NIST server

Produce user manuals and training material

Author white paper(s) describing project

methodologies and achievements.



Upcoming Device Profile Features

e Device components (e.g. VMDs, Channels) become
reusable and shareable across multiple containing

profiles

o A change to one component will propagate to all

occurrences

e Choices (any of, one of) within normative profiles

e Ad-hoc groupings of metrics



More Goals

Finish implementation of r/w permissions in web
application

Improve integration with RTMMS v2 (after it deploys)
Comprehensive audit of updated DIM model /
application with respect to 11073:10201© 2004
Improve access and presentation of metadata and

information from the standard from device profile views



dim.prometheuscomputing.com

For login details contact:
dim@prometheuscomputing.com
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UML Discussion

e Composition vs Aggregation




Docx Discussion

e Towards a ‘Standard Editor'. How much is enough?
e (Can the verbiage in the standard?

o e.g. Action result - ‘None’, ‘none’, ‘(empty)’, '--

o Wording if no attributes

o efc..




XML Discussion

Should term_code and cf term_codes be used at all in
the XML?
o TYPE vs OID-Type

Do we worry about ANY_ DEFINED BY?
Towards a ‘Standard Editor’. How much is enough?

Can the verbiage in the standard?



End of Presentation

Questions? Comments?

dim@prometheuscomputing.com

—



