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. . Educational 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




Introducing UniTime

What is UniTime?

* Comprehensive academic scheduling solution
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b Introducing UniTime

What is UniTime?

i} * Comprehensive academic scheduling solution
N * Five components

: Courses: time & rooms ‘,
i- time preferences
i- room requirements

{ Exams: period & rooms |
{- minimize student conflicts |
- availability I~ period & room prefs ‘
{- course structure iEvents: room bookings |- distributions

- avoid time clashes  } ;5o related events |- room sharing

{- personal schedule T
- approval process |
|- unavailabilities

{ Instructors: teaching assignments
- teaching load |
{- qualifications / skills

l- preferences |
|- course spreading ;;

{- course requirements
i- alternatives / free times ¢
{- reservations
|- section balancing
- schedule quality
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Introducing UniTime

What is UniTime?
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N °* Five components
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Introducing UniTime

What is UniTime?

* Comprehensive academic

}  * Five components

Courses: time & rooms ‘,
- time preferences
- room requirements
- availability
- course structure
i- avoid time clashes

... _

- teaching load
{- qualifications / skills
- preferences

. Events: room bookings
course-related events

approval process
unavailabilities

{ Instructors: teaching assignments

course spreading !f

scheduling solution

{ Exams: period & rooms |
minimize student conflicts *
period & room prefs i
distributions

! room sharing

G -
3

personal schedule

~-rStudents: class schedule 3
course requirements
alternatives / free times i
reservations
section balancing
schedule quality
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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

v | L B — :
= | 2| AP ] RPCs (Solver) . E
|E G | iy Web L Solver

o il e e O] o
218 L2 Cach nrofiments
3 | < T JjpBc T " JDBC

MySQL / Oracle / Postgres Database
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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

PURDUE a; mll]m i

: - ITC 2019 ;
s = Sl | - course timetabling with students |
| ammmm [ternational Y& - 3 sets of problems (10 each)
Timetabling AN . .
Competition 2019 - 200+ registrations
Mu |- 12 solvers
q av UNIVERSIDAD e “ ) 2 miIeStoneS
l'.ll' YACHAY - 5 finalists

https://www.itc2019.org
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Introducing UniTime

. G

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

Curricula / Students
Room Availability

" | C Instructors
v . . la Course Catalo
> Distributed ren. 388 iy 8
qu"‘em thelr
H| Data Entry € \
'}
Academic Units .
(Departments) 1(;-entza:;|z-ed
imetabling

Timetabling Office (Registrar)
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. World cloud

* All voluntary registrations

e /5 institutions
have indicated that
they use UniTime
in production

* 50 new registrations
during the last
|2 months
(10 production)

* |0 institutions
from 4 continents
has provided data

for the ITC 2019
competition

apereo
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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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|. Student meets with the advisor

@ Advisor Course Recommendations @

Muller, Tomas Session: Fall 2020 (PWL)

Administrator Click here to change the session.
UniTime
Degree Plan | (0 Send email confirmation ' Lookup Student Submit |
Student’'s Name: Student, Joe Id: 27048142
Advisor/Email:  muller@purdue.edu Term:  Fall 2020 (PWL)
Status: |TEST: All Enabled v

Student Course Requests

(Priority ... Course ... L Credit | Requested -

A Priority CS18000BLK Prob Solving & O-O Programming 4 06112020 _

_ 2 Priority cste100 Freshm Resources Semnr 106112020 _
3. Priority CS 19300 Tools 1 06/11/2020

Advisor Course Recommendations Credit Hours Notes

+ 0 X‘ ‘ 3- 4‘ Enter these as alternatives on your course

1. Priority |PHIL 26000
request form to ensure you get a written

1. Alternative |SCLA 10100 v 0 X‘ communication course.
2. Alternative |ENGL 10800 v o X‘
3. Alternative |ENGL 10600 +0 x‘ )

2. Priority ‘MA 16100 [11as8-960%] X‘ 3-5
1. Alternative | MA 16010 s + o x Z
+ 0 X‘ ‘ 3‘ Select one of these to begin work on your

foreign language requirement.

3. Priority |ITAL 10100

1. Alternative IGER 10100 v 0 x\

2. Alternative |SPAN 10100 +2 X‘ 4
4. Priority | o X|| | 4
5. Priority | o X|| | 4
6. Priority | X | 4
7. Priority | o X| I 4
8. Priority | oX| Il 4
9. Priority | o¥| I A

Total Priority Credit Hours: 9 - 12

Substitute Advisor Course Recommendations (used only if a course requested above is not available)

4 8]
A @l

Additional Notes: |your student registration PIN is 999999. You will need this if you decide to make changes to your course schedule once you
have been registered.

1. Substitute ’HIST 10300 + 0 X‘ \ 3\ [

2. Substitute‘ Lo X‘ ‘ H

Vz

(J Send email confirmation  Lookup Student Submit

Degree Plan

Student Scheduling (now with advisor support)

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

457 PURDUE Advisor Course Recommendations
Student’s Name:  Student, Joe Id: 27048142
Advisor/Email:  muller@purdue.edu Term:  Fall 2020 (PWL)

Status:  TEST: All Enabled

Advisor Course R i Credit_Notes
1. Priority  PHIL 26000 Phiosophy And Law 3-4 [Enter these as alter:
1. Atermative  SCLA 10100 crt ensiire you get 2 writen
2. Alternative  ENGL 10800
3. Alternative_ENGL 10600
2. Priority MA 16100 11458-960 -
1. Alternative MA 16010 16135036 - Appliod Calouus
3. Priority ITAL 10100 falan Lovel/ 3 |Select one of these to begin work on your foreign language
1. Alternative  GER 10100 German Love! | requirement.
2. Alternative__SPAN 10100 Spanish Lovel/
Total Priority Credit Hours: 9-12

Substitute Advisor Course Recommendations (used only if a course requested above is not available)
1. Priority HIST 10300 intro To Medieval Wrid 3

Your student registration PIN is 999999. You will need ths if you decide to make changes to your course schedule once you have been
registered.

Advisor's Signature: Date:

Student's Signature: Date:

Students are responsible for meeting course prerequisites and fulfiling degree requirements, and are ultimately responsible for their
own educational plan and academic success.

06/11/2020 06:29PM UniTime 4.5.7, © 2008 - 2020 The Apereo Foundation, distributed under the Apache License. 1
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. Student Scheduling (now with advisor support)

|. Student meets with the advisor

2. Student fills in pre-registration

@ Student Course Requests @ . .
i wesan e swsmemxmew)  ® Pre-populated with advisor
NITIME

Degree Plan | Advisor Recommendations | Current Registration Submit Requests re C O m m e n d ati O n S ’ b ut C a n m a ke
Course Requests

Pty [ c e 7 additional changes
2. Priority |+ CS 19100 V][]

s proy v cs 714« Request approvals
4. Priority |PHIL 26000 : o X[

- 2% (e.g., pre-requisite overrides,

2. Alternative IENGL 10800 v 0 x\

. . .
3. Alternative ’ENGL 10600 +0 x‘

Advisor note: Enter these as alternatives on your course request form to ensure you get a written communication course. (3 - 4 credit hours) e P a, r I I l e n a, P e rl I I I S S I O n S
5 pry [na 16100 = o 1UE

et o = * May include free time requests and
6. Priority |ITAL 10100 v 0 X‘

1. Almative[GeR 10100 s o x| P references

2. Alternative ISPAN 10100 +0 x‘

Advisor note: Select one of these to begin work on your foreign language requirement. (3 credit hours)

it h
7. Priority | o x|[][4] 8]
8. Priority | o X[ [&]
9. Priority | o x|[][4] 8]
10. Priority | o X|[][4] 8]
11. Priority | o x| (8] 4] 8]
12. Priority | o X[t/ [4] 8]

Tip: Use Esc to hide suggestions, Ctri+L (or Ctrl+Alt+L in some browsers) to show suggestions.

Substitute Course Requests (used only if a course requested above is not available)

1. Substitute HIST 10300 +oX|
2. Substitute| P X|
3. Substitute| o X|

Degree Plan | Advisor Recommendations | Current Registration Total Credit: 14 - 20 Submit Requests

& You have made some changes in your course requests. Please click the Submit Requests button to update your submission.

apereo
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Filter: [UC01%]
=) ([ Ehi<M | Students

Subject Course
CRN-Sectionld Time Date Room

_________________________________

ENGL
PHIL

ENGL

ENGL
COM

ENGL
'10600LCOM

ENGL
EDCI
AMST

HONR

_________________________________

Student Scheduling (now with advisor support)

|. 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

Available Projection Snapshot 1 Enroliment Not-Enrolled Alternative Reservation

| 51“’/1205
591 + 10“’/1525
0/46

|

____________________________________________________________________________________________________________________________________________________

1268 / 1351

Search | Export | More v

Consent Override

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

r) Space available only with a reservation.
w) Wait-listed requests.
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ew: Advisor Support

Student Scheduling (now with advisor support)

|. 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)

@ Student Scheduling Assistant @

UniTime
4 Add/Drop Qourses‘ Rearrange Schedule | Current

’ [ Time Grid | Class Schedule ; P U R DU E

2020 (PWL)

Lock Subject Course Type Class . Aocall e Days Start FEnd _Date ... RO Instruclon s Requires sy Note sy Credit |

o} cs 18000BLK Lec 10687-BLK 287 /288 MWF 11:30a 12:20p 08/24-12/11 CL50 224 Waiting for consent of Supplemental Instruction (Sl) st... 4 4 U N I V E R S I T Y
department Students registering for this cou...

o Lab 22689-LC1 23/24 w 3:30p 5:20p 08/26 - 12/09 HAAS G056 10687-BLK Supplemental Instruction (SI) st... 14

G Cs 10 Leclund) s1Sict 7172 F 2005 320p 0nz8-10Ms HKSGROD LJOwen  Waligorconseniol semeancn )Y .| | nt ~¢ Purdu
1P MLeblanc  department I I l e r n e e d I ) :I
3 PIEBI) 245ETIB0T TISITED Arange Hours 08/24-10120 (1L J Obrien,  Waiting for consent of Students registering for this cou... 4 a

1K B Jones department . ° °
o] cs 19300 Lec 24530-LE2 191/192 T 8:30a 9:20a 08/25-12/08 SMTH 108 1S MThomas, Waiting for consent of 1 4 Sta rtl n g a regl St ratl O n

1A J Smith department

o Pso 24536-PO3 95/96 M 2:30p 3:20p 08/24-12/07 MSEE BO12 24530-LE2 v .

@ PHL 26000 Llec 20280-007 149/150 TR  3:30p 420p O0825-1210 LILY 1105  iLPamsh 3 v [ ) A d VI S O r C O u rs e
o Rec 20273002 24/25 F  9:30a 1020 08/28-12/11 BRNG 1230 v

@ MA 16100 Lec 11458960 119/120 T  10:30a 1145a 08/25-12/08 WALC2087 [ JRPeterson Supplemental Instruction (SI) st... 5 < M

Evening Exams Required. Prere.

recommendations filled in for

o Rec 11474-965 39/40 WF  1:30p 2:20p 08/26-12/11 REC 113 11458-960 Supplemental Instruction (SI) st... 14
Evening Exams Required. Prere...

=} Ind 11478-IMA  119/120 Arrange Hours 08/24 - 12/12 1J RPeterson  11458-960 Supplemental Instruction (SI) st... 4
Evening Exams Required. Prere... Ove r St u e n ts
T T e Aa o AR Ama A T T T T, . ’

5] ITAL 10100 Lec 17028-002 19/20 MWF 12:30p 1:20p 08/24 - 12/11 SC G014 G Grande 3 4

“+ New Course Total Credit: 17 Show unassignments

4 Add/Drop Courses | Rearrange Schedule | Current Registration Submit Schedule | Export PDF

apereo
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‘fecheduling at Purdue

Schedule changes for FaII 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

* New room capacities pNrvERs LTy
* 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

apereo
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June 15-19

UNIT ImME

Thank you!

Tomas Miller

muller@unitime.org

Purdue University




