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. General Information

1a. Submitted by the College of: PUBLIC HEALTH

Date Submitted: 8/11/2014

1b. Department/Division: Dept Of Biostatistics

1¢. Contact Person

Name: Andrea Perkins
Email: andrea.perkins@uky.edu
Phone: 218-2021 |
Responsible Faculty 1D {if different from Contact)
Name: Ramakanth Kavuluru
Email: - ramakanth. kavuluru@uky.edu

Phone: 218-2246

1d. Requested Effective Date: Semester following approval

1e. Should this course be a UK Core Course? No

2

2a. Will this course also be offered through Distance Learning?: Yes

. Designation and Description of Proposed Course
4

2b. Prefix and Number: BMi 732

2¢. Full Title:  Biomedical Ontologies and Semantic Web Technigues

2

d. Transcript Title: Biomed Ontologies and Semantic Web

2e. Cross-listing:

2f. Meeting Patterns

LECTURE: 45

2g. Grading System: Letter (A, B, C, efc.)

2h. Number of credit hours: 3

20

2j.

Is this course repeatable for additional credit? No
If Yes: Maximum number of credit hours:

If Yes: Wi this course allow multiple registrations during the same semester?

e
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Course Description for Bulletin:  This course is a conceptual introduction to biomedical ontologies and ontological

modeling in biomedicine through Semantic Web technigues. Students will learn about RDF, OWL, description logics, and
SPARQL and their role in designing ontologies. Biomedical terminologies such as GO, ICD-9/10, SNOMED-CT, and
MeSH will be discussed as case studies.




UKINERSITY OF

2k. Prerequisites, if any: MA 123 {or equivalent) or consent of the instructor

21. Supplementary Teaching Component:

3. Will this course taught off campus? No
If YES, enter the off campus address:
4. Frequency of Course Offering: Spring,

Will the course be offered every year?. Yes
If No, explain:

5. Are facilities and personnel necessary for the proposed new course available?: Yes
If No, explain:

6. What enroliment (per section per semester) may reasonably be expected?. 25

7. Anticipated Student Demand
Will this course serve students primarily within the degree program?. No

Wil it be of interest to a significant number of students outside the degree pgm?: Yes

If Yes, explain:  Ontologies provide a systematic of curating knowledge in many fields ranging from humanities to
engineering and medicine. As such, ontologicat foundations and design principles are of great interest to students from a
wide range of programs on campus. Students especially from the Colleges of Public Health, Medicine, and Pharmacy as
well as students in Computer Science and Electrical Engineering might find this course suitable for their career and

research endeavors.
8. Check the category most applicable to this course: Relatively New — Now Being Widely Established,
if No, explain:
9. Course Relationship to Program(s).
a. Is this course part of a proposed new program?. No
If YES, name the proposed new program:
b. Will this course be a new requirement for ANY program?. No
If YES, list affected programs:
10. Information to be Placed on Syliabus.
a. Is the course 400G or 5007. No

b. The syllabus, including course description, student learning outcomes, and grading policies (and 400G-/500-level
grading differentiation if applicable, from 10.a above) are attached: Yes

Distance Learning Form

Instructor Name: Ramakanth Kavuluru




Instructor Email:  kavuluru@uky.edu

Internet/\Web-based: Yes
Interactive Video: No
Hybrid: No

1.How does this course provide for timely and appropriate interaction between students and faculty and among students?
Does the course syllabus conform to University Senate Syllabus Guidelines, specifically the Distance Learning
Considerations? Students and faculty will regularly communicate through Blackboard facilitated email and discussion
forums. Furthermore, students can contact the faculty member via conventional email or through phone during the office
hours. Three live sessions through Adobe Connect will also be conducted to further enhance virtual communication
between students and the instructor. Yes, the syllabus conforms to the general senate guidelines and also the distance
laarning considerations.

2.How do you ensure that the experience for a DL student is comparable to that of a classroom-based student's
experience? Aspects to explore: textbooks, course goals, assessment of student learning outcomes, etc. The narrative
component part of the lecture is delivered as voice recordings over the slides. However, to render class-rcom level clarity
to the more technical and mathematical aspects, the slides will be designed with expanded intermediate steps with
appropriate use of colors and boxed formulae to carefully take the students through the derivations. Assessment, goals,
and outcomes will be maintained egual to the class-room offering of the course. '

3.How is the integrity of student work ensured? Please speak to aspects such as password-protected course portals,
proctors for exams at interactive video sites; academic offense policy; etc. Faculty will be circumspect to monitor
plagiarism from online resources and among students; this aspect will be no different from the class-room setting.
Password protected Blackboard portal will help retain the integrity and also enforce adherence to submission due dates
through time stamping. In addition to stating the academic offense policies in the syllabus, the instructor will emphasize
the policies during the beginning of the semester in a recorded session so students are given ampile opportunity to
familiarize themselves with what is considered plagiarism and what consequences they stand to face when resorting to
academic dishonesty.

4. \Will offering this course via DL result in at least 25% or at least 50% (based on total credit hours required for completion)
of a degree program being offered via any form of DL, as defined above? No

If yes, which percentage, and which program(s)? N/A

5.How are students taking the course via DL assured of equivalent access to student services, similar to that of a student
taking the class in a fraditional classroom setting? Siudents can interact with the faculty member through the live
sessions or offline during office hours either in person or via phone calls; other ad hoc means of interactive Web based
communication can be utilized within the weekly office hour slots. Students may borrow books from the library and utifize
campus resources like students who wouid take the course in a classroom setting. Students will also be encouraged to
take advantage of the DL library resources.
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6.How do course requirements ensure that students make appropriate use of learning resources? Slide shows are
necessary but not sufficient in understanding the nuances in this course. The voice recordings are thus indispensable to
gain a deeper understanding of the subtleties of the subject. Furthermore, the assighments and exams will also test
portions of the text book that are not necessarily covered in detail during the lectures. This further pramotes the habit of
comprehending abstract concepts from technical manuscripts. Students will also be able to play with interactive oniine
tutorial on SPARQL {anguage that is part of the syllabus that lets them interactively learn a query language.

7.Please explain specifically how access is provided to laboratories, facilities, and equipment appropriate to the course or
program. The assignments will be based an free open source software platforms with proper documentation to install on
personal computers. Conventional homework that does not need any programming can be solved using the material
{recordings and textbook) and written up using a Word processor.

8.How are students informed of procedures for resolving technical complaints? Does the syllabus list the entities available
to offer technical help with the delivery and/or receipt of the course, such as the Information Technology Customer Service
Center (http:/iwww uky edu/UKITA? Yes. Additional resources for resalving technical issues are stated on the syllabus,
including instructions to notify the instructor immediately.

9.Will the course be delivered via services available through the Distance Learning Program (DLFP) and the Academic
Technology Group (ATL)? YES

If no, explain how student enrolled in DL courses are able to use the technology employed, as well as how students will be
provided with assistance in using said technology. N/A

10.Does the syllabus contain all the required components? YES

11.1, the instructor of record, have read and understood all of the university-level statements regarding DL.
Instructor Name: Ramakanth Kavuiuru
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1. General Information

a, = Submitted by the Callege of: PUBLIC HEALTH Submyission Date:  8/11/2014

b. * Department/Diviston:  DeptOf Biostafistics
<.

* Contact Person Hame:

1of4

Andrea Perkins
* Responsible Facuity 1T (iF different fror Contact) Ramakanth Kavulunu

d. * Requestead Effaclive Date:

Sheuld this course be a UK Core Course?

Yes ® o

If YES, check the areas that apply:

Email: andrea.perins@uky.edu Phone: 218-2021
Email: mmksnih..kévbidm@uky Phene: 218-2246

% Semester following approval OR 7 Specific Term/Year 1.

EF Taquiry - Arts & Creativity

"} Taquity - Humanities

L Inquiry - Nat/Math/Phys Scl

£} Inquiry - Social Sciences

It Composition & Communlications - I

*1 Composition & Communications - I¥

1 Quantitative Foundations

1 Statistical Inferentfal Reasoning

71 1S, Citizenship, Cemmunity, Diversity

1 Gfobal Dynamics

2. Designation and Description of Proposed Course,

a. * Wil this course alse be offered through Distance Learming?

b. * Prefix and Rumber:

c. * Full Title:

Biomedical Ontologies 2nd Semantic Web Techniques

* Yes & 0 Ko

BMI 732

d. Transcript Title (I fuil titfe Is more than 40 characters): Biomed Ontologies and Semantic Web

e, To be Cross-Listed 2 with (Prefix and Number):

f. + Courses must be described by at feast one of the meeting pattems below. Inzlude number of actual contact hours® for each meeting pattern type,

45 Lecture
o Indep. Study
Research

Cther

g. * Identify a grading system:
¥ tetter (A, B, T, etc.)
“» pass/Fail
< Medicing Humerlc Grade {Hon-medical students will receive a letter grade)
O Graduate School Grade Scate

h. * Number of credits: 3

i. * Is this course repeatable for addijonal credit?
IF YES: Maximurm number of credit hours:

If YES: Wil this course allow multiple registrations during the same semester?

j. * Course Description for Bulletin:

Laborataryt Recitation Discussion
Clinical Collaguium Practicum
Residency Seminar Studio
If Other, Please explain: -
©ves ¥ o
O Yes Y No

This course is a conceptunal intreduction to biomedical ontélégies and ontological modelinﬁ in bicmedicine Fhrough

Semantic Web technlques, Students will learn about RDF,

oviL,

description logics, and SPARQL and their rele in

designing ontologies. Biomedical terminslogies such as GO, ICD-%/10, SNOMED-CT, and MeSH will be discussed as case

studles.

9/30/2014 9:26 AM
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k. Prerequisites, IF any:
11a 123 {orv eguivalent) or comsent of the instructor

1. Supplementary teaching component, if any:  ** Community-Based Experience > Service learning " Both

3. * Will this coursa be taught off campus? ' Yes ¥ No
If YES, enter the off campus address:

4. Frequency of Course Offering.
a. * Course will be offered {check all that apply): Crall 9 gpring Pl Summer 1 Winter

b. * Will the course be offered every year? B yes 7' No
If No, explain:

5. * Are facitities and p 1y for the propesed new course available? * Yes 7 No

If No, explaTn:_

6. ¥ What enroliment (per section per semester} may reasonably be expected? 25

7. Anticlpated Student Demand.

a. * Wl this course serve students primarily within the degree program? = Yes ¥ No |
b. * WL it be of interest to a significant number of students outside the degree pgm? < Yes ' No
TIYES, explain;

Ontologies prévide a systematic of curating knowledge in many fields l:angii{g 'fz:om humanities to engineering and
medicine. As such, ontological foundations and design principles are of great interest te students from a wide

8. ¥ Check the category most applicable 1o this course:

&} Traditional - Offered in Comesponding Departments at Universities Elsewhere
& Relatively New — Now Being Widely Established
Bl Nat Yat Found in Many (or Any} Cther Universities

9. Course Relationship to Program({s).

a. * [s this course part of & proposed new program? ™ Yes 9 Ho
1i YES, name the proposed nevt program:

b. * Will this course be & aew requdremeant Sfor ANY program? " Yes ¥ No
If_Y!EE;f-, list affected programs::

10. Information te ke Placed on Syllabus,

a. * Is the course 400G or 5007 © Yes * Ko
1f YES, the differentiztion for undergraduate and graduate students must be Inciuded in the Information required in 10.b. You must include: (i) identification of additlonat
assignments by the graduate students; andfor (ii) establishment of different grading criteria In the course for graduate students. (See SR 3.1.4.)

b. @ ¥ The syllabus, including course description, student learning outcomes, and grading policies {and 400G-/500-leval grading diferentiation if applicable, from 10.a
above] are sttached.

Distance Learning Form

This form must accompany every. submission of a new/change course fosm that requests distance feaming delivery. This fores may be requined when changing 2 course already approved for DL delvery. Afl flelds
are required!

[ntroduction/Defnition: For the purposes of the Conimission on Colleges Southern Assaciation of Colleges and Schools accreditation review, distance learning is defined as a formal
=ducational procass in which the majority of the Instructlon {Interactioi: between students and Instructors and among students) in a course accurs when students and iastruciors are
not in the same place. Instruction may be syachronous or asynchronous. A distance lfeaming (DL} course may employ correspondence study, or audio, video, or computer
rechnologies.

A number of specific requirements are Bsted for DL courses. The departnient propasing the change in delivery method is responsible for ensuring that the requirements
below are satisfied at ths individual course level. It Is the responsibility of the instructor te have read and understeod the university-level assurances regarding an equivalent
lexperience for students utitizing DL (avatlable at_htta:/fyayveuky edu/USCiNew forms . htm}.

Course Humber and Prefix:  BMI 732 Date: anaru4
Instructor Name: Ramakanth Kavalurs Instructor Emall: kavuluru@uky.edu
Check the method below that best reflects how the majority of the course content will be defivered.

Internet/Web-based ¥ Interactive Video 1 Hybrig &

2 of4 : 9/30/2014 9:26 AM
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https://iweb.uky.edw/curricularproposal/Form NewCourse.aspx?Notif...

Curriculum and Instruction

1. How does this course provide for limely and appropriate interaction between students and facuity and among students? Does the course syllabus conforin to University

Senate Sylabus Guidel the Distance Leaming Considesations?

Students and faculty will regularly communicate through Blackboard facilitated email and discussion formms.
Furthermove, students can contact the Eaculty member via conventional email or through phone during the office hours.

2. How da you ensure that the experience for a OL student s comparable to that of a classroom-based student's experience? Aspects to explore: textboeks, course goals,

assessment of student learning outcomes, etc,
The narrative component part of the lecture is delivered as veoice recordings over the slides. However, to render
class-roown level clarity to the more technical and mathematical aspects, the slides will be designed with expanded

3. How is the integrity of studanat work ensured? Please speak to aspects such as password-protected course portals, proctors for exams at interactive video sites; academic

offense policy; etc.
Faculty will be circumspect to monitor plagiarism from online resources and ameng studentsy this aspect will be neo
different from the class-room setting. Passuord protected Blackboard portal will help retain the integrity and alsc

4. Wil offering this course vla Dt resuit in at least 25% or at least S0%7 (hased on total credlt bours required for completion) of a degree program being offered via any forir

of DL, as defined above?
Ho

Which percentage, and which program(s)?
H/B

*As a generzl rule, if approvat of a course for DL delivery results in 50% or more of a program being delivered through DL, the effective date of the course's DL delivery will
be six months from the date of approval.

5. How ams students taking the cousse via DL assured of equivalent access to student services, similar to that of a student taking the class tn a tracitionat classronm setting?

‘Students can interact with the facuity member through the live sessions or offiine during office hours either in
person ¢r via phene calls; cother ad hoc means of interactive Web based communicatien can be utillzed within the weekly

Library and Learning Resources

6. How do course requirements ensure that students make appropriate use of learning resources?
$1lide shows are necessary but not sufficient in understanding the nuances i 5 conyse, The veice recordings are
thus indispensable to galn a deeper understanding of the subtleties of the subject. Furthermore, the assignments and

7. Please explain speciically how access is provided io laboratories, fadilities, and equipment appropriate te the course or program.
The assignments will be based on free open source software platforms with proper documentation te install on perscnal
computers. Conventional homework that does not need any programming can be solved uneing the marerial {reccrdings and

Student Services

8. How are students informed of procedures fer reselying technical complaints? Does the syllabus list the entities available to offer technical hielp with the delivery and/or
recelpt of the course, such as the Information Technology Customer Service Center (bttp: /v uky,edufUKT 1)?___ o

Yes., .
Additional rescurces for resolving technical lssues are stabed on the syllabus, including instructions bto neotify the

9, Wilt the course be delivered via services available through the Distance Learning Program {DLP) and the Academic Technology Group {ATL)?
# Yes
“ No

If no, explain how students enrolled in DL courses are able to use the technology employed, as viell as how students wili be provided with assistance in using sald
technology,
N/A

10, Does the syllabus centain all the required components, below? ¥ Yes
© Tnstructer's virtual office hours, if any.
o The technological requirements for the course.

« Centact information for Distance tearning programs {hitp://vnyw.uky.edu/Distancetearning) and Information Technolagy Customer Service Center
(http:sferns uiky.edu/UKI T/Help/; 859-2 £8-HELP).

© Procedure for resolving technical cempialnts.

o Preferred method for reaching instructor, &.9. email, phone, text message.
o Maximum timeframe for responding te student communications.

© Language pertaining academic accommodations:

= "if you have a documented disabllity thal requires academyic accommaodations in this course, please make your request to the University Disabllity Resource
Center. The Center will require current disability decumentation. When accommodations are approved, the Center wil provide me with a Letter of
Accommudation which details the recommended accommodations. Contact the Disability Resource Center, Jake Karnes, Director at 859-257-2754 or
skames@email.yky.edu.”

o Specific dates of face-to-face or synchronous class meetings, if any.

o Information an Distance Learning Ubrary Services (http:/fenww . uky.edu/Librades/DILS)
» Carla Cantagallo, Dt Ubrardar
w tocal phone number: 859 257-9509, ext. 2171; leng-distance phone number: {800) 828-0438 (option #6)
» Email: dliservice@emall.u

= Dt Interfibrary Loan Service; hitp:/Awwivw.uky.eduflibrades/libpage.pho?lweb id=253&llib id=16

11. 1, the instructor of record, have read and understood all of the university-level statements regarding DL.

Tastructar Name:
Ramakanth Kavulung

9/30/2014 9:26 AM
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Abbievations: DEP = Distance Learning Pragrars ATG = Academis Technology Group Customer Service Genter = 858-218-HELP (http.fhvwa uky. edu/UK TiHeip)

Rovised-800

s Courses are bypieally made effective for the semestar following approval. Ho course vAT be made effective unti all approvals are recofved.
121 The chai of the crass-isting department must sign off on the Signature Reuting Log.

13t In general, courses ara d. d on the prindple that one semestar hour of ared®t rapresents one hour of dassroom meeting per week for a semester, exdusive of any kboratory meeting. Laboratary

meeting, generally, represents at kast bwo hours per waek for a semaster for ane aredit hour. {from 3R 5.2.1)

14E vou must also submz the Distance Learning Form i order for the propased course to be considered for DL defivery. ’ i
151 In order to thange a program, & progrem change form must 2iso be submitted.

Rev 8/09
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UNIVERSITY OF KENTUCKY
COLLEGE OF PUBLIC HEALTH _
Last modified: 2/05/2014

Course Syllabus
BMI 732:
Biomedical Ontologies and Semantic Web Techniques

Location: MDS 206, Day and Time: Wednesdays (9:30am to 12pm, EST)

Contact information

Instructor: Dr. Ramakanth Kavuluru
230E MDS Building, 725 Rose Street

Telephone:  859-218-2246

E-mail: rvkavu2@uky. edu (Preferred method of contact)

Office Hours; Wednesdays 2-3 or by appointment

Course description

This course is a conceptual introduction to biomedical ontologies and ontological modeling in
biomedicine through Semantic Web techniques. Students will learn about the fundamentals of
different well-known terminologies from different biomedical areas such as the Gene Ontology,
Medical Subject Headings (MeSH), Systematic Nomenclature of Medicine (SNOMED-CT), and
International Classification of Diseases (ICD-9/10). These will be used to lay the foundations for
modeling customized knowledge bases. Besides the straightforward taxonomical relationships,
students will aiso learn formal approaches to modeling knowledge bases and building simple
ontologies in their field of research (not necessarily biomedicine) that handle associative
relationships with domain/range constraints and other restrictions. Class projects will highlight
different aspects of knowledge representation and applications of biomedical ontologies in
semantic search and information extraction. The vision of “Semantic Web” is to enable a
semantic perspective on the text and hyperlink laden World Wide Web. Besides contributing to
this vision, techniques arising from the Semantic Web field are also useful for standalone
healthcare and biomedical applications. in this course, students will learn how Semantic Web
technologies including RDF, OWL, and SPARQL enable ontological modeling and querying of
knowledge bases.

Course rationale:

Ontologies are structured representations of established knowledge in various fields. As such,
they act as references to understand a field of study or topic of interest and in biomedicine they
have been used to standardize representation and communication of biomedical concepts, an
important part of obviating medical errors. The national center for biomedical ontology (NCBO)
at Stanford University has compiled a list of nearly 350 ontologies in the field and provides Web
services to get information on various ontologies they provide. Besides being able to understand
the structure of ontologies and their applications, it is important to learn to build ontologies for
new domains of interest. This will allow researchers to tailor new ontologies to their domain of
interest and use them to standardize their communication and allow better retrieval of




information in that field. User-friendly tools to build ontologies and to use them in annotating
datasets are equally important in this digital age. Finally, a good understanding of ontologies is
important to leverage them in annotation, information extraction, and other more important
applications.

Course prerequisites

MA123 (or equivalent) or consent of the instructor.

Course objectives

1. Identify the building blocks (classes, instances, properties) of ontologies
2. Summarize reasoning algorithms and their complexities

3. Summarize different biomedical terminologies and their applications

4. Discuss principles of knowledge representation in ontologies

Public Health Competency attainment
Your attainment after completing BMI 732 will be at least the following and perhaps more,
depending on the other courses in which you have enrolled.

Competencies for the PhD in Epidemiology and Biostatistics

» Draw appropriate inferences from data.
*» Demonstrate proficiency in using computing tools commonly encountered in epldemiology
and biostatistics.

Public Health Competencies for Biomedical Langtia_qe Processing
hitp:/iwww. phf.org/resourcestools/pages/core public health competencies.aspx

Uses information technology to collect, store, and retrieve data

Demonstrates the use of public health informatics practices and procedures

Retrieves scientific evidence from a variety of text and electronic sources

Applies public health informatics skills te improve program and business operations (e.g.,
business process analysis, enterprise-wide information planning)

Student learning outcomes:

Upon completion of this course, the student will:

1. Describe the structure and uses of different popular biomedical terminologies such as
SNOMED-CT, ICD-9/10, MeSH, and GO. .

Represent data in RDF syntax and perform simple reasoning by hand

Design a customized ontology in a domain of interest

Query RDF ‘graphs using SPARQL

Use open source tools to build an application that uses existing blomedlcal ontologies

Gk

Textbook - required

(readings outside the book will be provided in the form of papers)

e Foundations of Semantic Web Technologies, by Hitzler, Krotzsch, Rudalph, Chapman and
Hall, 2009 (abbreviated HKR for class schedule)




Course reqguirements and learner evaluation

Course grades will be based upon evaluation of the following activities:

120 points - individual class project that uses biomedical ontologies in a real world
application {proposal 20 points, implementation and report 70 points, and demo and
presentation 30 points)

« 150 points - building a sample ontology (involving different levels of expressiveness
including class/property hierarchies, domain/range constraints, qualified cardinality
constraints, disjoint and closed classes, 50 points for each of the three phases mentioned in
the course schedule)

120 points - final exam

10 points - class attendance

Point Grading scheme (undergrad requirements in parentheses):

400-360=A (340-400)
359-320=B (280-339)
319-280=C (240-279)
0-279=E  (0-239)

ubmission of Assighments

Assignments should be submitted via email to rvkavu2@uky.edu by 11:59PM on the day they
are due unless otherwise specified. Multiple submissions are allowed but only the last
submission that is submitted by the deadline will be considered for grading.

Instructor expectations

1. | expect you to attend-every class session. The components are highly interrelated; missing
a class will detract from the learning potential of subsequent sessions. '

2. | expect you to be in the classroom and prepared to begin work at the scheduled starting
time for each session.

3. | expect you to actively participate in the discussions. This is not the type of class where
you can “sit back and listen.” _

4, | expect you to submit papers using proper English grammar, syntax, and spelling. You are
encouraged to use spell check and grammar check prior to submitting your written work.
The Writing Laboratory is available to anyone who may need assistance.

5. | expect (and encourage) you to provide honest and timely feedback regarding the content
and process of this course throughout the semester.

6. | expect you to share in the responsibility for making this course an enjoyable and beneficial
learning experience. :

7. Wikipedia cannof be used as a cited reference as noted by a co-founder of Wikipedial You
may use Wikipedia to identify appropriate source material. Remember Wikipedia is not peer
reviewed|

Academic honesty

Academic honesty is highly valued at the University. You must always submit work that
represents your original words or ideas. If any words or ideas used in a class assignment
submission do not represent your original words or ideas, you must cite all relevant sources and
make clear the extent to which such sources were used. Words or ideas that require citation
include, but are not limited to, all hard copy or electronic publications, whether copyrighted or
not, and all verbal or visual communication when the content of such communication clearly




originates from an identifiable sources. Per university policy, students shall not plagiarize,
cheat, or falsify or misuse academic records. Students are expected to adhere to University |
policy on cheating and plagiarism in all courses. The minimum penalty for a first offense is a
zero on the assignment on which the offense occurred. If the offense is considered severe or
the student has other academic offenses on their record, more serious penalties, up to
suspension from the university, may be imposed. All incidents of cheating and plagiarism are
taken very seriously at the University of Kentucky, and there are specific policies and
procedures in place to prosecute them. See S.R. 6.3.0 (PDF) for the exact Senate Rules
regarding academic offenses.

Accommodations

If you have a documented disability that requires academic accommodations, please see me as
soon as possible during scheduled office hours. In order to receive accommodations in this
course, submit to me a Letter of Accommodation from the Disability Resource Center). If you
have not already done so, please register with the Disability Resource Center for coordination of
campus disability services available to students with disabilities. Contact Jake Karnes via email
at jkarnes@email.uky.edu or by telephone 859-257-2754. You may also visit the DRC website
for information on how to register for services as a student with a disability:

hitp:/fwww.uky. edu/StudentAffairs/DisabilityResourceCenter/

Religious Observances

Students will be given the opportunity to make up work (typically, exams or assignments) when
students notify their instructor that religious observances prevent the student from completing
assignments according to deadlines stated in this syllabus. Students must notify the course
instructor at least two weeks prior to such an absence and propose how to make up the
missed academic work.

Inclement weather

The University of Kentucky has a detailed policy for decisions to close in inclement weather.
The snow policy is described in detail at http./www.uky. edu/PR/News/severe weather.htm
or you can call (859) 257-1754.

Late work policy

Late homework will not be accepted unless arranged with the instructor under extenuating
circumstances as allowed by the excused absences policy.

Excused absences policy

Attendance, excused absences and make-up opportunities for this course will conform to the
course policies established by the Office of Academic Ombud Services as found at

www. uky.edu/Ombud/policies.php




Course schedule and topics with text book chapter numbers for reading

Date Topic Readings/Assignments

1/16 Introduction to biomedical ontologies, syllabus | Review custom slides
review

1121 Intro to semantic web technigues (vision, Read HKR chapter 1
need, core specs, outline)

1/23 Exemplars of semantic web applications Read HKR chapter 1
including linked open data

1/28 Introduction o gene ontology, ICD-9 Review custom slides

1/30 RDF (XML, Turtle Syntax, data types, blank Read HKR chapter 2.1-2.3
nodes)

2/4 RDF Schema (classes/properties, hierarchies, | Read HKR chapter 2.4
restrictions, lists)

2/6 RDF Semantics (model theoretic semantics, ' Read HKR chapter 3
entailment and syntactic reasoning) i OQy phase 1 (the

2111 Intro description logics, the ALC variant Read HKR chapter 5.1

2/13 SROIQ (D) class and Semantics Read HKR chapter 5.1-5.2

2/18 Intro to reasoning in description logics Read HKR chapter 5.3.1-5.3.2

¢ ( "iogy phase 2 (the
2120 Reasoning in ALC using Tableaux algorithm Read HKR chapter 53.3
Project proposals due
2/25 OWL syntax for SROIQ(D} constructs Read HKR chapter 4
2127 Variants of OWL Read HKR chapter 4
MptLK

3/4 Introduction to SNOMED !HTSDO intro slides

3/6 SNOMED post coordination and usage IHTSDO basics slides

311 SPARQL to query RDF data Cambridge semantics online

interactive tutorial and Read

HKR Chapter 7.1,

3/25

Intro to linked open data

"EUCLID online tutorial

3727 Linked open data applications Custom slides
4/1 OWL Rules Read HKR chapter 6
4/3 Intro to unified medical language system NLM UMLS reference manual
4/8 UMLS Metathesaurus and Semantic Network | NLM reference manual
4/10 Biomedical ontologies for data integration Olivier Bodenreider's papers
4/15 Biomedical ontologies for named entity NLM MetaMap JAMIA paper,

recognition and information extraction. MetaMap reference paper
4/17 Biomedical ontologies for semantic simitarity Pedersen et al tutorial

and word sense disambiguation
4/22 Biomedical ontologies for decision support Custom slides

Final project reports due

4/24 Project presentations and Demos - 1
4/29 Project presentations and Demos - 2

Review sessions and guestions before final
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Course Syllabus
BMI 732: Biomedical Ontologies and Semantic Web Techniques
(Distance Learning Offering through Blackboard)

Classroom and Meeting Hours

 Online course materials posting date: Since this is a distance learning course, new materials
are made available every Mondays by 11:59PM, EST through Blackboard courseware

e Online live sessions: During the semester, three one hour online meetings will be
conducted via UKY Adobe Connect facility during which students can ask questions about
the course material or assessment (homework, assignments etc.). This is in addition to
email and phone.

+ Face to face meetings are not scheduled for this course. Course materials (slides,
recordings) can be viewed offline and all assessment is also conducted through Blackboard
submissions.

Contact information

Instructor: Dr. Ramakanth Kavuluru, Asst. Professor, Biomedical Informatics

Office: 230E MDS Building, 725 Rose Street
Telephone: 859-218-2246
E-mail: rvkavu2@uky.edu (preferred way of communication, maximum response
time frame is 48 hours)
¢ Office Hours: 2 hours will be maintained per week during which phone calls will be

taken in addition to regular email communication.

Course description

This course is a conceptual introduction to biomedical ontologies and ontological modeling in
biomedicine through Semantic Web technigues. Students will learn about the fundamentais of
different well-known terminologies from different biomedical areas such as the Gene Ontology,
Medical Subject Headings (MeSH), Systematic Nomenclature of Medicine (SNOMED-CT), and
International Classification of Diseases (ICD-9/10). These will be used to lay the foundations for
modeling customized knowledge bases. Besides the straightforward taxonomical relationships,
students will also learn formal approaches to modeling knowledge bases and building simple
ontologies in their field of research (not necessarily biomedicine) that handle associative
relationships with domain/range constraints and other restrictions. Class projects will highlight
different aspects of knowledge representation and applications of biomedical ontologies in
semantic search and information extraction. The vision of “Semantic Web” is to enable a
semantic perspective on the text and hyperlink laden World Wide Web. Besides contributing to
this vision, techniques arising from the Semantic Web field are also useful for standalone
healthcare and biomedical applications. In this course, students will learn how Semantic Web
technologies including RDF, OWL, and SPARQL enable ontological modeling and querying of
knowledge bases.




Course rationale:

Ontologies are structured representations of established knowledge in various fields. As such,
they act as references to understand a field of study or topic of interest and in biomedicine they
have been used to standardize representation and communication of biomedical concepts, an
important part of obviating medical errors. The national center for biomedical ontology (NCBO})
at Stanford University has complied a list of nearly 350 ontologies in the field and provides Web
services to get information on various ontologies they provide. Besides being able to understand
the structure of ontologies and their applications, it is important to learn to build ontologies for
new domains of interest. This will allow researchers to tailor new ontologies to their domain of
interest and use them to standardize their communication and aliow better retrieval of
information in that field. User-friendly tools to build ontologies and to use them in annotating
datasets are equally important in this digital age. Finally, a good understanding of ontologies is
important to leverage them in annotation, information extraction, and other more important
applications.

Course prerequisites
¢ MA123 (or egquivalent) or consent of the instructor.

Course objectives

1. Identify the building blocks (classes, instances, properties) of ontologies
2. Summarize reasoning algorithms and their complexities

3. Summarize different biomedical terminologies and their applications

4. Discuss principles of knowledge representation in ontologies

Public Health Competency attainment

Your attainment after completing BMI 732 will be at least the following and perhaps more,
depending on the other courses in which you have enrolled.

Competencies for the PhD in Epidemiology and Biostatistics

~ o Draw appropriate inferences from data.
o Demonstrate proficiency in using computing tools commonly encountered in epidemiology
and biostatistics.

Public Health Competencies for Biomedical Language Processing
hitp:/www. phf.org/resourcestools/pages/core public health competencies.aspx

Uses information technology to collect, store, and retrieve data
- Demonstrates the use of public health informatics practices and procedures
Retrieves scientific evidence from a variety of text and electronic sources
Applies public health informatics skills to improve program and business operations (e.g.,
business process analysis, enterprise-wide information planning)

tudent learning cutcomes

Upon completion of this course, the learner will;

1. Describe the structure and uses of different popular biomedical terminclogies such as
SNOMED-CT, ICD-9/10, MeSH, and GO.

2. Represent data in RDF syntax and perform simple reasoning by hand

3. Design a customized ontology in a domain of interest




4. Query RDF graphs using SPARQL
5. Use open source tools to build an application that uses existing biomedical ontologies
Textbook - required

(readings outside the book will be provided in the form of papers)

¢ Foundations of Semantic Web Technologies, by Hitzler, Krotzsch, Rudolph, Chapman and
Hali, 2009 (abbreviated HKR for class schedule)

Course requirements and learner evaluation

Course grades will be based upon evaluation of the following activities:

* 120 points - individual class project that uses biomedical ontologies in a real world
application {proposal 20 points, implementation and report 70 points, and demo and
presentation 30 points) :

+ 150 points - building a sample ontology (involving different levels of expressiveness
including class/property hierarchies, domain/range constraints, qualified cardinality
constraints, disjoint and closed classes, 50 points for each of the three phases mentioned in
the course schedule)

¢ 120 points - final exam

« 10 points — class attendance

Point Grading scheme (undergrad requirements in parentheses):
400-360=A (340-400)
359-320=B (280-339)
319-280=C (240-279)
0-279=E (0-239)

Submission of Aésiqnments

Assignments should be submitted via Blackboard by 11:59PM on the day they are due unless
otherwise specified.

Technology Requirements

Since this is a distance-learning course, students are required to have stable access {o a
computer and hence encourage students to own a personal computer (laptop/desktop is okay
but tablets are not sufficient) according to these requirements:
http://www. uky .edu/ukit/hardwareguide

Furthermore, to fully participate in the distance learning experience students are also required to
install the following software and acquire useful hardware:

http: flwww.uky. edu/Distancelearning/current/technologyftechRegs. himl

Technical Issues

Students should contact the instructor (via email) and the UKIT help desk in case they are .
unable to access the materials (htip://www.uky.edu/UKIT, 859-218-HELP) so that issues can be
resolved in a timely fashion and homeworks can be submitted on time.




Contact information for;

TASC  hitp/iwww. uky edufukit/atg/tasc
Information Technology Customer Service Center  hitp://www.uky. edu/ukit/

Distanée Learning Library Services

Students are encourage to take advantage of the library services to find additional online
materials or borrow books through inter-library loan (Carla Cantagallo, DL Librarian (859) 218-

1240 Email: difservice@email. uky. edu)

Instructor expectations

1. | expect you to review materials from every class session. The components are highly
interrelated; missing a class will detract from the learning potential of subsequent sessions.

2. | expect you to actively participate in the discussions via blackboard and also interact with
me via email for clarifications and course related discussion.

3. | expect you to submit papers using proper English grammar, syntax, and spelling. You are
encouraged to use spell check and grammar check prior to submitting your written work.
The Writing Laboratory is available to anyone who may need assistance.

4. | expect (and encourage) you to provide honest and timely feedback regarding the content
and process of this course throughout the semester.

5. | expect you to share in the responsibility for making this course an enjoyable and beneficial
learning experience.

6. Wikipedia cannot be used as a cited reference as noted by a co-founder of Wikipedial You
may use Wikipedia to identify appropriate source material. Remember Wikipedia is not peer
reviewed!

Academic honesty

Academic honesty is highly valued at the University. You must always submit work that
represents your original words or ideas. If any words or ideas used in a class assignment
submission do not represent your original words or ideas, you must cite all relevant sources and
make clear the extent to which such sources were used. Words or ideas that require citation
include, but are not limited to, all hard copy or electronic publications, whether copyrighted or
not, and all verbal or visual communication when the content of such communication clearly

- griginates from an identifiable sources. Per university policy, students shall not plagiarize,
cheat, or falsify or misuse academic records. Students are expected to adhere to University
policy on cheating and plagiarism in all courses. The minimum penalty for a first offense isa -
zero on the assignment on which the offense occurred. If the offense is considered severe or
the student has other academic offenses on their record, more serious penaities, up to
suspension from the university, may be imposed. All incidents of cheating and plagiarism are
taken very seriously at the University of Kentucky, and there are specific policies and
procedures in place to prosecute them. See S.R. 8.3.0 (PDF) for the exact Senate Rules
regarding academic offenses.

Accommeodations

If you have a documented disability that requires academic accommodations, please see me as
soon as possible during scheduled office hours. In order to receive accommodations in this
course, submit to me a Letter of Accommodation from the Disability Resource Center). if you
have not already done so, please register with the Disability Resource Center for coordination of
campus disability services available to students with disabilities. Contact Jake Karnes via email
at jkarnes@email.uky.edu or by telephone 859-257-2754. You may also visit the DRC website




for information on how to register for services as a student with a disability:
hitp:/fwww. uky.eduw/StudentAffairs/DisabilityRescurceCenter/

Religious Observances

Students will be given the opportunity to make up work (typically, exams or assignments) when
students notify their instructor that religious observances prevent the student from completing
assignments according to deadlines stated in this syllabus. Students must notify the course
instructor at least two weeks prior to such an absence and propose how to make up the
missed academic work.

Inclement weather

The University of Kentucky has a detailed policy for decisions to close in inclement weather.
The snow policy is described in detail at http://www uky edu/PR/News/severe weather.htm
or you can call {859) 257-1754.

Late work policy

Late homework will not be accepted unless arranged with the instructor on a case-by-case basis
under extenuating circumstances

Excused absences policy

Attendance, excused absences and make-up opportunities for this course will conform to the
course policies established by the Office of Academic Ombud Services as found at
www. uky. edu/Ombud/policies.php

Course schedule and topics with text book chapter numbers for reading

121 ] Alntro toksemantlc web technlques (ws;on need ) Read HKR chapter 1

core specs, outline)

1/23 Exemplars of semantic web applications Read HKR chapter 1
including linked open data

1/28 Introduction to gene ontology, 1CD-8 Review cusiom slides

1/30 RDF (XML, Turtle Syntax, data types, blank Read HKR chapter 2.1-2.3
nodes)

2/4 RDF Schema (classes/properties, hierarchies, | Read HKR chapter 2.4
restrictions, lists)

2/6 RDF Semantics {model theoretic semantics, Read HKR chapter 3 _

entailment and syntactic reasoning)

Infro description log

ics, the ALC variant__v

| Intro to reasoning in description logics

2120 Reasoning in ALC using Tableaux algorithm Read HKR chapter 533
Project proposals due




2125 OWL syntax for SROIQ(D) constructs Read HKR chapter 4

2/27 Variants of OWL

3/4 Introduction to SNOMED

3/6 SNOMED post coordination and usage IHTSDO basics slides

311 SPARQL to query RDF data Cambridge semantics online

pring break:

[ EUCLID online tutorial

interactive tutorial and Read
HKR Chapter 7.1

Intro to linked open data
3127 Linked open data applications Custom slides
4/ OWL Rules Read HKR chapter 6
4/3 Intro to unified medical language system NLM UMLS reference manual
4/8 UMLS Metathesaurus and Semantic Network NLM reference manual
4/10 Biomedical ontologies for data integration Olivier Bodenreider's papers
4/15 Biomedical ontologies for named entity NLM MetaMap JAMIA paper,
recoghnition and information extraction. MetaMap reference paper
4/17 Biomedical ontologies for semantic similarity Pedersen et al tutorial

and word sense disambiguation

Biomedical ontologies for decision support




