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Session 2: The Language of Informatics
Welcome to the Center for Leading Innovation and Collaboration’s Insights to Inspire 2021 Informatics, The Journey of
Interoperability. My name is Adam Wilcox and I am from the University of Washington. Today I will be talking to you
about the Language of Informatics.
The objective here is to provide definitions and examples of common informatics terms and phrases. I’ll go over these
definitions: 1) Informatics, 2) Governance, 3) Provenance, 4) Maturity Model, 5) Interoperability, 6) Optimization, 7)
Infrastructure, 8) Extract, Transform and Load, and 9) CDM. At the end a brief description of two popular data models
that are important to understand.
1) Informatics –There are similar definitions, but they change according to how we apply it.


Informatics is the science of processing data for storage and retrieval or information science-Oxford English
Dictionary (the simplest definition of it broadly)



Informatics is the science of how to use data, information and knowledge to improve human health and the
delivery of health care services- American Medical Informatics Association



Informatics is the study, design and development of information technology for the good of people,
organizations and society. - Information School at the University of Washington



Informatics transform raw numeric data obtained from large-scale experiments into actionable decisions in
chemistry and biology – National Center for Advancing Translational Sciences

The first definition is defined more broadly, but perhaps more relevant is the National Center for Advancing
Translational Sciences definition that does not necessarily describe what informatics is, but what it does. It
transforms raw numeric data obtained from large-scale experiments into actionable decisions in chemistry and
biology. Different examples of informatics include Biomedical informatics (where the field began), which brings
in both medical informatics and biological systems. Informatics bioinformatics is focused more in probably
genetics and biology aspects of it, which is contrasted probably more to help informatics biomedical sometimes
includes bioinformatics. And sometimes we separate out bio informatics and health informatics more
specifically, and then there's informatics to apply to different specific domains like public health informatics,
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cancer informatics, and the one that's probably most relevant to the Center for Leading Innovation and
Collaboration and NCATS is clinical research informatics, which is the science of processing data in support of
clinical research activities.
2) Governance - Governance is the active process of governing or overseeing the control and direction of something. But
when we think of governance in informatics or clinical research informatics, we're generally thinking of data governance
or information technology governance, which could be more broad. And for that CIO describes it as a system for defining
who within an organization has authority and control over data assets and how those data assets may be used. The
Institute in governance gives also kind of a simple way to think about what governance really does. It involves answering
three key questions: 1) How are decisions made?, 2) Who has a voice in making these decisions?, 3) Who is accountable
in terms of data governance? A lot of these questions are answered specifically about who has access to the data, who's
responsible for the data, and how it may it be used.
3) Provenance - Provenance is the beginning of something's existence or something's origin-Oxford English Dictionary.
But most of the time in the field, we just refer to Provenance in terms of data provenance. In fact, I don't recall that I've
ever used or heard provenance in informatics use differently than speaking specifically about data provenance. And so
the definitions below are kind of a little more useful about that specific term. Data provenance is the documentation of
where a piece of data comes from and the processes and methodology by which it was produced. This can be very
important to understanding the context of how the data were created is often important.
4) Maturity Model - A Maturity model is a set of characteristics,
attributes, indicators, or patterns that represent progression and
achievement in a particular domain or discipline -Software
Engineering Institute at Carnegie Mellon University, which has
been a foundational institution in understanding maturity models.
There are related terms like an adoption model or a deployment
index. I'm showing here the capability maturity model, as an
example, the point of the maturity model here is that you can
assess an organization in terms of it’s overall maturity. Typically it's
done along five levels, whether they're at the initial level, the
lowest one where processes are unpredictable, poorly controlled
and reactive all the way up to where you've not only expanded
these processes across your institution, but you're optimizing them for process improvement. At the highest level, they
can have more than these levels and they can be more specific about what these concepts mean, but generally a
maturity model you'll see it as always having multiple levels. And at each level it describes an increasing level of
capability or an increasing level of sophistication in how it's used. The most common one that we see in the field is the
EMR or electronic medical records adoption model, which has seven levels showing the different degrees in which an
organization may adopt components of an electronic medical record.
5) Interoperability – is “the ability of two or more systems to exchange health information and use the information once
it is received.” – Office of the National Coordinator for Health Information Technology. So if systems are interoperable,
that means not only are the data flowing from one to the other, but it's understood in a way that the system receiving it
can use that data effectively. This has been a significant concept in the field, especially as more and more systems now
have electronic health records. How do you exchange information that it's actionable from one system to the other.
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6) Optimization - Optimization is “the process of refining an install of EHR (electronic health record) software to serve a
practice’s own needs and which tends to focus on clinical productivity and efficiency.”- EHR Intelligence When we talk
about optimization in the field, we're almost always talking about EHR or electronic health record optimization. Once a
system is installed that doesn't mean it's necessarily useful unless it goes through another stage called optimization. And
so when we think of EHR optimization, it's that next step after you've installed the system that you really need to do in
order to make it so that the system is adapted to the clinical workflows for the productivity and efficiency.
7) Infrastructure - Infrastructure is defined as ”the underlying foundation or basic framework such as a system or
organization.” Usually when we talk about infrastructure, it's the “IT infrastructure is the system of hardware, software
facilities, and service components that support the delivery of a business systems and IT-enabled processes.”- Gartner.
For example, the Research IT infrastructure describes the national level or most often as a specific institution.
8) Extract, Transform and Load - Extract, transform, and load is speaking about databases. There’s three functions 1)
where you extract the data from one system. 2) Then you transform it into a new Model, extract the meaning that you
want from the new system, and then3) Load it into another database. Sometimes if the data models are new modeling is
similar between the two, you don't have to do the transform step, but that's a rare situation. ETL is always talking about
databases in this field.
9) Common Data Model (CDM) – CDM is another concept that's also so related to databases. So I've got two definitions.
1) The Common Data Model is a declarative specification and definition of standard entities that represent commonly
used concepts and activities across business and productivity applications, and is being extended to observational and
analytical data as well.” – Microsoft. This is a definition actually that's specific to the Microsoft common data model, but
the main concept of it is that it's a standardized definition and formats of data. 2) As described by PCORnet – “A
common data model (CDM) standardizes the definition, format and content of data across participating data partners so
that standardized applications, tools, and methods can be applied.” So you can both share the data and the tools across
organizations to facilitate use of those data. So oftentimes what makes it work is that two organizations may have
defined that they're going to use a common data model. And when they do that, then their transfer of information to
make that interoperable or to make that loaded into similar structures, doesn't need the transformation because you've
already transformed it into a common data model.
10) EXAMPLES of Common Data Models include OMOP CDM (Observation Medical Outcomes Partnership Common
Data model) and PCORnet CDM (Patient Centered Outcomes Research Common Data mode). Both of these are
federated research networks that are sharing data across the systems and tools that would query those systems. And so
they need to have the data looking similar between them. And here's a picture of the different tables and characteristics
of the data as they're stored. By knowing these characteristics, you know how to query the data across them.
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11) Takeaway points:
1- Informatics language includes concepts that describe methods, characteristics and tools used in the field.
2- Each concept discussed has a specific application to the practice of informatics,
3- These are major concepts in the field that represent significant activities in data, information and knowledge
We encourage you to view the following webcasts as they provide foundational information for the rest of the series.
Session 1 – Introduction to Insights to Inspire
Session 2 – Language of Informatics
Session 3 - Introduction to Informatics
Session 4 - Introduction to Maturity Models
Session 5 - Importance of Interoperability
After that, please view the remaining webcasts in the order of your choice. The webcasts are available on the CLIC
website: https://clic-ctsa.org/ or you can access them by searching CLIC_CTSA on Vimeo or YouTube.
Thank you for viewing Session 2 – The Language of Informatics.
Please join us for the rest of the Informatics, The Journey to Interoperability series.
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