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MCBK Infrastructure: Charge

e |dentify the landscape of infrastructure stakeholders

e Describe the framework components necessary to move
computable biomedical knowledge from generation into practice
by facilitating the testing, versioning, use, evaluation, scalability,
interoperability, and dissemination of MCBK

e Develop use cases connecting stakeholders to framework
components

e Act as a clearinghouse for news and events of interest to
infrastructure stakeholders and the overall MCBK community
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MCBK Standards & Infrastructure: Purpose

The Standards and Infrastructure workgroup seeks to mobilize diverse
stakeholders in an ongoing and active engagement around the detailed
scientific description of computable biomedical knowledge (CBK). We
envision the creation and perpetuation of a robust CBK ecosystem that
encourages public-private partnerships; supports open standards; generates
value for users by making CBK more findable, accessible, interoperable, and
reusable; highlights the limits of CBK and CBK biases; and engenders equity
in the generation and application of CBK for health.



MCBK Standards & Infrastructure: Charge

e The one charge of the Standards and Infrastructure workgroup is to identify
and describe the landscape of infrastructure stakeholders; the framework
components necessary to move computable biomedical knowledge (CBK)
from generation into practice by facilitating the testing, versioning, use,
evaluation, scalability, interoperability, and dissemination of CBK; and the
use cases that connect stakeholders to framework components.

e The Standards and Infrastructure workgroup will serve as a clearinghouse for
news and events of interest to infrastructure stakeholders and the overall
MCBK community.

e \We will engage with complementary efforts within MCBK and externally with
various standards development organizations and open science initiatives
(e.g. RDA, GA4GH, Chan Zuckerberg Biohub) to identify what makes it
difficult for people to implement CBK right now, and to ask, “How can we
make it easier?”



White Papers

« (Categorizing metadata to help mobilize computable
biomedical knowledge, Alper BS, et al., DOI:
10.1002/Irh2.10271

« Guiding principles for technical infrastructure to
support computable biomedical knowledge,
Mclntosh LD, et al., unpublished preprint



& OO = —{

o

TARE 2170 K6

PAYLOAD 28310 KG |
62.420 LB !
332 W
170 FT

P

.
L ]
F ™ -
i'e
0.1 ¢
e c S

wsku! 769 7530}
261 |

ﬁ J |
MAX GROSSI 30,480 KG \
67.200 LB [

T

b b

TTNU

MAX. GROSS

TARE

4' y 8 A NET
& CU. CAP.

. 3

!

o

-

106765 @ |
2261 o

30480 KGS
672001 LBS

4630 LBS

28300 KNGS |
e 62570 LBS l

332 CUM.
1172 CUFT.

i

1
|
L

-

= =

2100 KGS I |

i

O Do — =W

Al

MAX. GRO

TARE




. U




e
a
{ ‘- ‘ »'f

C
\JWHHH‘ \ <7

3
|
TRUS36946 0




."c:“ % Golders Groen
H‘ov;m«l ~ h Nearden Harpstead Hampstead  Gospel
i ::::on | aﬂ',:;z \ _\_YD:IL‘\ - N ""w, Ouk
North Wesbley 4 "\\,ann:en Green '“":z:::ﬂ
o Wermnbley Centsal i e Park
Stonebridge Park Brondestury -\ Waeit

Park
)

Hatlerden Mamostead « o,

o

Tottenhan

Walthasatow W

MHale > Central

b Hackn Hackn:
Witesden Junction| Kemaal Rite Srondeabury Fiachiey Road - Canontury cmn;' wa"
Korasl Geoan % Iwiss Cottage Moenington "; M“ ‘\ e
: A 7 ghbur
y/ e’ etk ¥ N5t John's Wosd Crescem King's Cress Hiatents goeliton  Homartea
% 8 Pancrss -
Maida Vale Geont
/7 t T
/// KRburn Park Edgware Baker Porthand  puston (0 Angel
7 Warwick Avenee Paddngrende T Streat Street
Royal Ot 2 A
v Old Street Bethral
Waestbourne Park Peddnaton td Maryied Watren Street Luston 2 Green Mie End
sdngton dpwae 1 ne J
@ Road " Rogert's Park _‘.‘!""’: Uivergsol A e
Ladte ot e Grove Wrent
* Bayrwater Geodge Rutrel
Latimar Roed ,",,,, "N-V'. hoteden* .lo-;
Whxe Hollang Lancamte! g, nd Oxford ® Moorgate ey
(.:!y Park y Ovu:swn Gote St d  Cron Holbom
. v " L L Py Aldgste
Last hepherd's Notting Mardle Tottenham Crancery Nt Pavts
Acton [ 1) 1 Gate Arch Court Rowd Lane &
All Sants
L Acton Mh $treet | Covert Gaden
Cantzal "m'.-m,‘ 100 Hyde Punk h 1 Cannon Stient g adwell  Westferry
Shaphetd's Kosalrgton 1 Cormes Lekconter | | P etdabind’ -\ s
LR W Pcaolly Square e =
N Crow Houre [ro— Limehouse
Knighiabridge OO Tower
Gobdhawh Road ¢ ' \ (m.-" plonrd kY
Crons A et e TOWEY
Batom Gloucemter latatrany Gatewsy Wappirg
Hammarsmah Court Hoane . - Weit Inga
Squre
Sl Torple Rothemithe

Ermbashment ss

- Oy (
- wmm:.;ép

amferd Raveracount
Beook Park

Soth

h 4
Victors
Kersington »

Kemlngton

& Weit Sramgton

Fuham Broadway

s 7
‘«—__,o__.\' Sorrey Guays
Southwank
PRSI
| Lamiath
Noeth

Parsons Graen o Piviico o
Borough

Putney Bridge +

East Autney o @ New Cross Gate O
ot
ovind & Vauxhatl Clephant & Castle
Wimbledon Park 4 S
Wirbledon
cla w 0

Kenalegron "5
. Explanation of zones
o hterchange stations Srockwell o Seation n Tone O iz 0 |
'S Seatson 1 Bone €
& Coomectioon with Natioosl Rall ..'cwum".‘.\oig . Mt 14 Lone 8 m-
- » - Mt 5 T A
o Connectiom with slverboat senvices Claphum South A Setion In Bona & st Jone A e
& City I Absort nlinchings Beleten = e 6 b M i Do b [ Owt |
e ~t = e
- m:w. . Ay Lt 3 - i Saham s Yt s Tere 3 ————r—

OnNewcronm

Canary Wht
Heton Guays
South Ousy

Crossharbowr &
Lenden Arena
Mudthute

Island Gardens

Oeptford Brkdge
Clverson Road
Lewisham =%
1 Poln

B e S TR )
10 0 Pram Maron B Wasbintana

Mo vaw i n Wandt i d © Mt oMet 1008 dety

Cornam Pryvat 1o ook 1990 Marsan 19 Pide
o Labordogn and Sumdeys

Pat's Fouirs . Cansonamncs Woumeid NV ve Y0



-

li

]
|ll

|

1
| |

' |

1 |




OF MACHINERY FLOORS
FOR ESCALATORS (8




Critically-Appraised
External
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Data to
Knowledge
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Learning Cycle

P2D:

Performance
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Knowledge to
Performance




Infrastructure Principles

1. Promote interoperable systems for data and
knowledge

2. Encapsulate knowledge objects and systems in
an environment of accessibility and openness

3. Enable stable, trustworthy knowledge
representations that are human and machine
readable



Knowledge Infrastructure

Requirements

for Computable Biomedical
Knowledge (CBK)

Bob Greenes
ASU and Mayo Clinic

Carl Lagoze
University of Michigan



I What do we mean by CBK?

Based on evolution of the goals of clinical
decision support (CDS), this includes:

» Some traditional kinds of knowledge
artifacts

®» Some newer notions that rely on views or
analyses of data to support cognitive
processes

Raises the question of distinctions among
datq, information, and knowledge...




Traditional CBK resources types

» FCA rules
=» ON event IF condition THEN action

» Alerts and reminders
» Order sets

Documentation templates
» Structured forms

= Structured reports
» |nfobutton manager requests

» Care process models
» Guidelines
® Protocols




Some non-traditional CBK types

» Quality measures

®» As reports

» As dashboards showing outliers

» As indicators for attention re: current patient

® Process models, expanded

» Business process models

» \Workflow models
=» BPMN, CMMN, DMN

» Projections

» Predictive models

» “Pqafients like mine"” analyses




Some non-traditional CBK types - 2

= Context-based focusing
= Analogous to GPS navigation

= Situation, setting, workflow activity, patient problems,
provider skills/expertise

= Activity within app
» Semantic relations among data
®» conditions < observations < actions

=|n any direction

» Trends of associated data over time

» c.g., lab findings varying as med choices and doses are
altered

» Suggesting associations to consider for
assessments/plans




Some perspectives that may need to
be accommodated
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What do we mean by infrasfructuree

®» Recognizing the huge variety of CBK and its
potential use, we are seeking 1o define a set of
general capabilities common o all:

» to support the various stages of:
® creating and representing knowledge
®» Managing and stewarding knowledge

= applying and using
» capturing experience
» Whye
» To make it easier to archive, update, share
= By individual organizations with much CBK
= AcCross organizations, nationally, internationally




Create &

Data to Knowledge to
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STAGE 1: CBK Creation & Representation

» Creatfion

= The generation of the knowledge
= human-intensive sources

» EBM/literature-based approaches

» data analytics

®» Representation

» Use of formal methods to encode concepts, attributes, relations
= |ndividual to the type of knowledge
= Many standards exist in this space
» Terminologies/taxonomies
= Ontologies
= KNART models

» Work flow models

» Not clear whether they exist yet for predictive models and analytics




I STAGE 2: CBK Management & Stewardship

» This includes several functions

» Curation

= Assigning metadata

= Jpdating, versioning, purging

» Principles of knowledge FAIRness seem 1o
apply primarily to this stage




Knowledge FAIRNness

» Findable

» relies on metadata adequately capturing
» the content domains
» type of arfifact
= qppropriate settings for use

= provenance and derivatives

» Accessible

» qguthentication, authorization, rights management

= availability for retrieval
» |nferoperable

= ysing standards for representing, searching, and accessing
= Reusable

» separation of generic vs. localization components

= condifions for adaptation and use




I STAGE 3: CBK Adaptation and Use

®» | ocalization is needed to insert into
workflows or to trigger by specific events

= Even incorporating in a service via an AP
requires such localization

» The knowledge thus modified is often
quite different from what started out

= Doing the adaption may be 50-80% of the
work

®» Execution
» |nferpreters

» Service models




STAGE 3: CBK Adaptation and Use - 2

= What happens then when the underlying
knowledge changese

» Need system of separating localizations from
core knowledge

» Need subscription/notification service to be
aware of changes

» Usage provides data also for the
contfinuous feedback loop of the cycle

» How did the knowledge affect process and
outcome?

» How effective was the implementation?




I Some other considerations

® This fopic is heavily dependent on the
other themes being discussed

» Metadata, indexing, context-based search

- =» Validation and frust

» |ntellectual property, access, and adaption
rights
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Discussion Points

e What are the framework components necessary to move
computable biomedical knowledge from generation into
practice by facilitating the testing, versioning, use,

evaluation, scalability, interoperability, and dissemination of
MCBK?

e How do we build and share a conceptual infrastructure
model that supports MCBK?

e How can our work support the infrastructure? What does
the developer community need from us?




