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• Typical Curriculum Model
   ◦ List of curricula, each curriculum has a list of classes
   ◦ Classes of the same curriculum cannot overlap in time
   ◦ And the usual... (classes, instructors, rooms, other constraints)

• Common Issues
   ◦ Elective and optional courses
   ◦ Alternatives in the course structure
   ◦ Courses can be shared between multiple curricula
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Conflicts between optional 
courses could be minimized 

(instead of prohibited)

Electives: students only 
need to take one of the 

given N courses
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• For each curriculum
  ◦ There is a number of students,
    and a list of courses with their course projections
    course projection: number of students that are expected to attend the course
  ◦ Courses can be grouped together

  
  
  

Conflicting group:
same students

Proposed Curriculum Model

Non conflicting group: 
different students



 • Target Share
  ◦ For each pair of courses of a curriculum
  ◦ Percentage of students that are expected to attend both courses

Proposed Curriculum Model

if courses c, d are in a conflicting group

if courses c, d are in a non conflicting group

otherwise ( ec is a course projection of c )



Solution Approach
• UniTime
   ◦ Comprehensive course timetabling system
   ◦ Post-enrollment based
   ◦ Can deal with alternatives in the course structure

Classes

UniTime

Courses

• Extending UniTime
   1. Defining curriculum model
   2. Transformation of curriculum model to post-enrollment
   3. Applying UniTime with post-enrollment model

Student requests courses
UniTime assigns classes



• Transformation of curriculum model to post-enrollment
  ◦ Student course requests are generated for each curriculum
  ◦ Respecting course projections and target shares

Transformation

Courses

One for each student of a curriculum

Solution Approach

• Reason for the transformation
  ◦ There is no direct mapping between curricula and classes
  ◦ Some curriculum to class assignment must be made
     • Curriculum ~ list of (pairs of) classes that cannot overlap in time
  ◦ A curriculum may get split based on the electives, optionals, and class sizes



Curriculum To Enrollment
• Input (for each curriculum)
  ◦ Number of students in the curriculum x and the course projections ec

  ◦ Target share between pairs of courses tc,d

• Output
  ◦ Student course requests for the given number of students x

• Objectives
  ◦ Assign students to courses so that each course has the
    desired number of students xec

  ◦ Minimize the total difference between
    • target share tc,d x
    • and the actual share sc,d

    • between any pair of courses c, d



• Construction Phase
   ◦ Iterative, while there is a course with less students than expected
     1. Pick a course with the highest number of unassigned requests
     2. Pick a student with the smallest impact on the objective function
     3. Assign student to the course

• Great Deluge Phase
  ◦ Initial bound B = 1.25 × F
  ◦ Iterative, while lower bound 0.75 × F or F = 0 is not reached
     1. Pick a course randomly
     2. Choose a random student swap
     3. Accept if improving or if F does not exceeds the bound
     4. Decrease the bound F = 10-α × F

Student swap:
One student is unassigned from the course,

one student is assigned to the course.

Curriculum To Enrollment



Bound is decreased by 10-α in each step

F
Curriculum To Enrollment

α



Application at Masaryk University
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Conclusion
• New approach to curriculum timetabling
   ◦ Offers a general way how a curriculum timetabling can be solved using
      a post-enrollment solver

• Future work
   ◦ Students that require multiple curricula
       • Example: multiple specializations, or a common part + specialization
       • Natural extension of the presented model
   ◦ Combining historic data to estimate target shares 
   ◦ Further study in comparing this approach with the traditional one

• For more details
   ◦ See our paper
   ◦ Visit http://www.unitime.org


