
Photo by Chris Barbalis on Unsplash

UniTime 
Comprehensive University Scheduling System

Tomáš Müller



Photo by Ryan Jacobson from Unsplash

Educa1onal Timetabling

What is educational timetabling? 
• A process of assigning classes (or exams) in time and space
• A hard optimization problem with many (often contradictory) 

objectives
• Student conflicts, faculty requirements, space constraints

Why is it needed? 
• To minimize student conflicts; students get their degree in time
• Helps to use your resources more effectively
• Makes the process easier to manage (knowledge transfer and 

cooperation)
• Fairness and satisfaction with the timetable
• What-if scenarios
• Ability to adapt to a change
• …
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Introducing UniTime

What is UniTime? 
• Comprehensive academic scheduling solution
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Introducing UniTime

What is UniTime? 
• Comprehensive academic scheduling solution
• Five components

Instructors: teaching assignments
- teaching load
- qualifications / skills
- preferences
- course spreading

Events: room bookings
- course-related events
- personal schedule
- approval process
- unavailabilities

Students: class schedule
- course requirements
- alternatives / free times
- reservations
- section balancing
- schedule quality

Exams: period & rooms
- minimize student conflicts
- period & room prefs
- distributions
- room sharing

Courses: time & rooms
- time preferences
- room requirements
- availability
- course structure
- avoid time clashes
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Introducing UniTime

What is UniTime? 
• Comprehensive academic scheduling solution
• Five components: course timetabling, examination timetabling, student 

scheduling, instructor scheduling, and event management
• Open Source, web-based, written in Java using modern technologies 
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Introducing UniTime

What is UniTime? 
• Comprehensive academic scheduling solution
• Five components: course timetabling, examination timetabling, student 

scheduling, instructor scheduling, and event management
• Open Source, web-based, written in Java using modern technologies 
• Using state of the art optimization algorithms

ITC 2019
- course timetabling with students
- 3 sets of problems (10 each)
- 200+ registrations
- 12 solvers
- 2 milestones
- 5 finalists

https://www.itc2019.org



Photo by Umberto from Unsplash

Introducing UniTime

What is UniTime? 
• Comprehensive academic scheduling solution
• Five components: course timetabling, examination timetabling, student 

scheduling, instructor scheduling, and event management
• Open Source, web-based, written in Java using modern technologies 
• Using state of the art optimization algorithms
• Distributed data entry and timetabling in a multi-user environment
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UniTime Users

World cloud 
• All voluntary registrations
• 75 institutions

have indicated that
they use UniTime
in production

• 50 new registrations
during the last
12 months
(10 production)

• 10 institutions
from 4 continents
has provided data
for the ITC 2019
competition
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UniTime Releases

UniTime Versions 
• One major release each year (UniTime 4.4 is our current production)

• Minor releases on bi-monthly bases or as needed

• Next release: UniTime 4.5, later this year
• Pre-registration & batch scheduling, advisor support 
• Improvements in re-scheduling (due to COVID)
• Dozens of small improvements across all the components

• Future Development
• Student scheduling - automated waitlisting
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New: Advisor Support

Student Scheduling (now with advisor support) 
1. Student meets with the advisor

• Fill in Advisor Recommendations (using 
degree plan, etc.)

• Alternative and substitute courses, 
section pre-assignments

• Placeholders & additional notes
(e.g., foreign language 3 credits)

• PDF confirmation
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New: Advisor Support

Student Scheduling (now with advisor support) 
1. Student meets with the advisor
2. Student fills in pre-registration

• Pre-populated with advisor 
recommendations, but can make 
additional changes

• Request approvals
(e.g., pre-requisite overrides,  
       departmental permissions)

• May include free time requests and 
preferences
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New: Advisor Support

Student Scheduling (now with advisor support) 
1. Student meets with the advisor
2. Student fills in pre-registration
3. Schedule is built for all pre-reg students

• Nightly test runs to detect conflicts & demand issues early
• Critical courses have higher priority
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New: Advisor Support

Student Scheduling (now with advisor support) 
1. Student meets with the advisor
2. Student fills in pre-registration
3. Schedule is built for all pre-reg students
4. Students review their schedule, make changes, additional approvals

• Students that do not pre-register, skip steps 2 and 3
• Can still make use of advisor recommendations (pre-populated courses)

• Implemented at Purdue 
starting Fall 2020 registration

• Advisor course 
recommendations filled in for 
over 9,600 students
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Re-Scheduling at Purdue

Schedule changes for Fall 2020 at Purdue 
• Purdue will resume in-person classes in Fall
• Some courses/classes will be moved online
• Room capacity reduced to ~50% to improve social distancing
• Options: keep as is, find larger room, add sections, alternate attendance

UniTime 
• New room capacities
• New sections added (where applicable)
• Room requirements updated
• Course timetabling re-done using fixed-time MPP
• Continuing students re-batched together with incoming students

• Students will keep the courses they were already enrolled in
• Preferences set to keep as many sections as possible

• Students will be able to make changes after the new schedules are 
published
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Thank you!

Tomáš Müller 
muller@unitime.org 

Purdue University

For more details about UniTime, see https://www.unitime.org

More about UniTime: Using UniTime to improve institutional efficiency 
on Wednesday at 9:10 AM EST / 3:10 PM CEST


