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* Short introduction to student scheduling in UniTime
* Components: course timetabling, batch, online
* Student Scheduling at Purdue
* Input data: course requests (student course & free-time demands)

i « Course request validation
i * Output: student schedules (student class enrollments)
St * Results
q * Lessons learned
e Future
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What is UniTime?

Introduction

Comprehensive academic scheduling solution

scheduling and event management

Four components: course timetabling, examination timetabling, student

: Open source, web-based, written in Java using modern technologies

'y Y

4 Distributed data entry and timetabling in multi-user environmen

* Apereo

Using state-of-the-art optimization algorithms
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100

100

100

100

100

100

100

100

‘Administration

S

Add ConfigurationCross Lists | Make NOT Offeres | prvious | Next | sack| :

Consent

None Recuied

Edit Config
2x50 m Classroom
1x 100 % Comp Labs.
B
T
1% 100 ﬁ Comp Labs. T
1% 100 ﬁ Comp Labs. T7:30
1% 100 ﬁ Comp Labs W3
1% 100 % Comp Labs M1

Max Instructor
Rooms
1006,

Assigned
Poriod

Men 12113 11:%08

©0 0/ unmime 351 personai T x L 3
€ > ¢ [hd ti = [ 0=
Courses _Students _Examinations _Events _Personal Timstable Administration _Preferences _Help _Log Out
Personal Timetable®
UniTine Rot, Abraham
4 | Filter Lookup | Add Event|  Clear | Search
T ials x Academic Session: | rai 2010 (wocbeoon)
| 806 /Bummessioan  x\ F.
& = € [} demo.unitime.org/UniTime/login.js; % = Event Fiter: cmssx] X
Instructional Offering Detail® e o L Room Filter: v
Classes _Examinations _Timetable Log In
e R 201 o) Resource Type: [ personal Tmeuable ¢
Student, Charles timetable for Fal 2010 (woebegon) print | Export
. L = R e T [ RS ST
“eoo os Y ERe S han
& - C [} demo.unitime.org/U %
Courses  Students Examinationf UyiTime ces Help Log Out e @ %
. ®
% inations
UniTime al 2010 (woebegon) ol
o s
R
Type: [ Final % Subject: | CC Add Examination E
Final Examinations
tClasses / Courses Length Seating Size  Max Instructor Period Room Di gned gned ﬂ
Type Rooms P Preferences P Period Room ==
COM 101 Lec 1 60 Exam 4 2 E EDUC 102 Precede  Mon 12/13 11:30a EDUC 102
COM 101 Lec 3 EDUC 103 EDUC 103
COM 101 Lec 6
COM 101 Lec 7
COM 101 Lec 2 60 Exam 2 2 E EDUC 102 Precede  Wed 12/158:00a EDUC 102 B
COM 101 Lec 4 EDUC 103 o
COM 101 Lec 8
COM 101 Lec 9

A Conturon] [Cros U

800 /Bt ssiteems  x \L o
€ = € [[J demo.unitime.org/UniTime/roomList.do B ©00 / Bunmims 351 manctons * \_L
Gowses _Studonts _Examinations_Events _Personal Timatable Adninistraion _Praforancos _Help _Log Out & = C 1) demonith oral
» Courses  Students _Examinations _Events _Parsonal Timetable
Rooms
UniTime pe e ol ="
 Fiter = UniTime
© 0 0/ ZuniTime 3.51 Sdentsch x \_|
Department “‘""5:1‘“’" et - (-] nstucions Ofernce (€ 5) - nstmetiors Ofereg (€ S 101
 hitps://fennel.smas.purdue.edu/UniTime/gwt jspZpage=sectioning#3
Clssrooms £2.6.8 i o / [ovtspeag o € 5101 - Introductory Computing
Courses  Students Examinations Events _Personal Timetable Gouse Ofernge: e
Classrooms - VG5 101 trcuctory Camputing
t816g_Room _ Capaciy Enlimont s
eove 101 [—— st Emotmes .
e Altematives for CHM 11600 Pso 13993-062 Offring Limi: 4
- Bcurricula
Filter| Seard
@Reservations
Subject Course Type Class  Time Date
1 CHM 11600 Lec 13987001 MW2:30p-320p MW 10:30a-11:20a 01/13-04/30
Configuration 1
eouc Pso 13991060 F2:30p-320p  ~F10:30a-11:20a  O1/17-05/02
50p - 5 Extornal Room Dat  Minutes Per
Lab 13998067 F7:30a-10:20a  —R2:50p- 540 Tumsdy 16 Envolment Lt Ratlo _ Managor Pattem _ Weok
eoue Rec 13935058 R10:30a- 11202 W 11:30a- 12| Lectre 0 I FullTem
2 BAND 111008 Lab  45098-S01 MWF 3:30p-520p —MW6:00p-7: Laboratory 4 st FullTem
- oW 106001 Loc
Lab 45008501 Amange Hours ot . e e
Comp! CHM 11600 Lec 13988002 MW 2:30p-320p - MW 3:30p-4:
e o2 T2 i FulTam
—t Pso 13992061 F ~ F 3:30p - 4:2
Lab  14042-111 F 7:30a - 10:20a Labt A fnstr - FullTem
0 105,
R10:30a- 11202~ R 2:30p - 3: st FulTem
- . Rec 13979048 R 10:30: 08+ R2300 - 320 premmrerrm b L2 T " Fu
tonal Instructional 3 3. BIOL 11100 Lec  49748-002 TR 12:30p- 1:20p e [tz Lab3 P st Full Temn
E——
o w0 i st FulTem
Rec 12000013 W 9:30a- 10:20a I T o e ot ! e
v 1 1 Lab 12073077 F 11:30a - 1:20p [T P S S S
CHM 11600 Lec 13990003 MW 2:30p-3:20p — MW 11:30a-1
Pso 13994063 F 2:30p - 3:20 ~F11:30a- 12:20p 0117 - 05/02 Examinations
Special Use Rooms_3 oo, sl | Ciasses | Courses Type Longth  Sesting  Size
t8165_Room _Capaciy | Typ
1 | Eosuseses pnszesiusne cston Pl © toma :
Version 3.5.89 builton Wed, 7 May 2014
distibuted under GNU General Public Lic
Clasrooms Campuing Labort
Ty 2008 20110 ‘

apereo

Photo of Griffith Observatory provided by Los Angeles Tourism & Convention

Add Event|  print | Export




tudent Scheduling

What is Student Scheduling?

* Enroliment of students into classes in a way that maximizes the ability
for students to get the courses they need

Why needed?

* To ensure that students will be able to get the courses they need in
a multi-section environment

* Students who come early may block later students from being able to
get the courses they need

* Getting a workable schedule can be a tedious process for a student

Goal

* Student fills in course requests, including alternatives, free times, etc.

* System provides a schedule that meets student needs

* Students have the ability to modify their schedule
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tudent Scheduling Process

Step |: Course Timetabling
* Minimizing student conflicts together with faculty preferences
* Last-like student course enrollments
* Curricula (e.g, list of courses for each program and year)
* Courses Requests (pre-registration)
* A combination of these

Students Making Changes
+ Incoming Students

]

Online Student
Scheduling

. Course Requests
.+ Projections

Course Timetabling
Requirements & Preferences

]

Student Final

Schedules Schedules

— —

Course
Timetable

Batch Student
Scheduling

Timetabling

(student conflicts)
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- Student Scheduling Process

i}

“::: Step 2: Batch Student Scheduling

* After a timetable is produced

* Using pre-registrations and student course demand projections
* To provide students with initial schedules

* An optimization process, using the (student scheduling) solver

* It is possible to iterate

* With the ability to keep already enrolled students unchanged or to
minimize changes

Ll R L Ll L LR R L s
L4443 E- 52 R R R R R RN N0 - AEREaES.

/7//
Course Timetabling Course Requests \dents Making Changes
+ Projections Incoming Students
\ ‘ Course # Student i Final
= [0 ] Timetable Schedules . Schedules
— Timetabling Batch Student Online Student —
(student conflicts) Scheduling Scheduling
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" Student Scheduling Process

1

Step 3: Online Student Scheduling

* Students without pre-registration can enroll online
(incoming freshmen and students that did not register)

* All students can make adjustments to their schedules
* Automatically reserve space in sections based on projections

* Solver provides suggestions
* Ordered by their quality, with the ability to filter through

Course Timetabling

Requirements & Preferences

Timetabling
(student conflicts)

Course
Timetable

—

Course Requests
+ Projections

Batch Student
Scheduling

' Online Student '

Students Making Changes
+ Incoming Students

Final
Schedules

Student
Schedules

Scheduling
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Purdue University

U EtTlMe

Student Scheduling at Purdue

- * Course Timetabling: using last-like demands (and curricula for Mgmt)

* Batch Student Scheduling

e Starting with Fall 2018, batch scheduling was used for the incoming
students (~ 8,600 students)

* Purdue’s Summer Transition, Advising and Registration (STAR) program

* Online Student Scheduling

* Students are using the Scheduling Assistant to get a schedule and/or to
make changes

* Using Banner XE API to synchronize the changes

* Registration Errors
| * Banner registration errors are checked during both batch and online
* Students can request overrides, advisors (and others) may approve
* The approval process is done outside of UniTime (there is an API)




STAR / Virtual STAR

Summer Transition, Advising and Registration (STAR)
* A day long program (mid June - mid July)
* New undergraduate students meet their academic advisor

* Create initial academic plan and request their fall courses

- |

* Learn about degree requirements, complete optional placement
testing, explore student support options, attend sessions on dining
plans, residential life, etc.

* Virtual STAR for international (and other) students

* Complete an online VSTAR course, meet the advisor online,
request fall courses

* Purdue creates course schedules for all participants (mid July) to
meet the greatest possible number of student priorities

* Students can start making schedule changes immediately afterwards

apereo
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Entered by students

* Each requested course can have
alternatives

* There can also be additional
alternate course requests to get
the desired number of courses

* There can be free time
requests in the list

* Preferences on sections and
instructional methods

New in UniTime 4.4

* University core courses

* Critical courses

* Required preferences

apereo

Course Requests

Course Requests
1. Priority (5 ECE 27000

1. Alternative /!, HTM 29101

2. Priority | (5 CHM 25500
1. Alternative /!, HTM 29102

3. Priority | (D HTM 23100

1. Alternative | Alternative to HTM 2310(

4. Priority | (D PSY 63100

1. Alternative Alternative to PSY 63100

5. Priority & PHYS 25200

1. Alternative Alternative to PHYS 2520(

6. Priority | (5 MA 42800

1. Alternative | Alternative to MA 4280(
7. Priority
8. Priority
9. Priority
10. Priority
11. Priority
12. Priority | Course with the lowest priority

Alternate Course Requests

1. Alternate | Alternate request if course(s) above not available

2. Alternate

3. Alternate

Degree Plan ] Current Registration

Total Credit: 14 - 17

,,,,,,,,,

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

f Classes

Submit Requests

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

Photo of Echo Park Lake provided by L.A. Tourism



Custom Validation
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Ht - . . =
LI » Check Eligibility to Register, Check Status , =
i : — .. . " 03
-.: i Enter / Change Is student eligible, returns existing override requests ! @ ©
| B : N
'B8iii Course Requests 9D
| L +  Validate Requests TS
77 : > 5 o
: Registration errors, overrides needed ; >
Request max requested credit, other warning o E
Overrides ' L Y9
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: , s
TT I : Override status @ 5 8
: L ! The following registration errors have been detected: : o Z) C
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— & HTM 29102 Field Zf Study Restriction - Major ‘ : \,|>_\ <
R ,t'él "? If you have already discussed these courses with your advisor and were advised to request 1 .{:
ol it o s ke i ek o ok o Rt g, 9
Request Overrides & Submit Cancel I ‘ : Z
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Student Scheduling Solver

* Using student course requests of all STAR/VSTAR participants
* Provide students with initial schedules

* An optimization process, using the (student scheduling) solver
« Constraints: course structure, time conflicts, class/course limits,
reservations, ...
* Optimization: request priority, overlapping time (where allowed),
distance conflicts, ...

* Requested Overrides
* Course requests are re-validated (for the AP credits etc.)
* Course requests that have not been approved are ignored

- ¢ Test runs, reporting

* Interface with Banner XE (validation, enrollment)
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Student Schedule

Student Schedule

* As complete as possible
(alternatives are used when a course is not available)

' * Priorities are used to resolve conflicts

* The amount of overlapping time is minimized (where allowed)
* Distance conflicts are minimized (consequent classes too far)
* Maximize section and instructional method preferences

* . ° o o Student Scheduling Assistant @
I t I 0 n a r I te rl a User: Student, [mpggng {\Iipg Se/ss’io’p:ﬁF’a[I 2016(PWL)
Listof Classes e Class Schedule
Y S 1 1 _Lock Subject Course Type CRN Avall  Days Start End Date  Room |Instructor  Requires Note Credit o
e Ct I O n a a n C I n g B ENGL 10600 Lec 65646-859 0/3 T 7:30a 8:20a 08/23-12/06 HEAV 105 4 "4
B Lec 65646-859 0/3 F 7:30a 8:20a 08/26-12/09 HEAV 104 65646-859 "4
(=R Lec 65646-859 0/3 R 7:30a 8:220a 08/25-12/08 BRNG B275 65646-859 "4
I (=R Rec 45178-630 0/2 w 7:30a 8:20a 08/24 - 12/07 HEAV 223 65646-859 "4
° AVO | d arran ge h our cC I asses 4 oM 10 Lec o7 2325 T saoa s20a owzs-ia0e BRNGB2O s v
(=l Lec 69540-736 23/25 R 8:30a 9:20a 08/25-12/08 BRNG B230 69540-736 4
o] Lec 69540-736 23/25 F 8:30a 9:20a 08/26 - 12/09 BRNG B232 69540-736 4
&' Free  Tme M 7008 12000
o Ke e P Stu d e nts Of t h e S a_ m e T CHM 11500 Leo 14183002 68/95 MF  330p 420p 0822-1209 WIHR200 .CDas Supplemental Instruction (S stw.. 4 v
(=l Lab 42365-183 4/5 R 11:30a 2:20p 08/25-12/08 BRWN 2124 14183-002 Supplemental Instruction (SI) stu... v
(=} Rec 42498-236 4/5 w 12:30p 1:20p 08/24 - 12/07 WTHR 362 42365-183 Supplemental Instruction (SI) stu... 4
t t h (=l BIOL 11000 Lec 12061-001 360/445 TR 2:30p 3:20p 08/23 - 12/08 LILY 1105 1A R Anderson Supplemental Instruction (SI) stu... 4 "4
- g ro u P Oge e r o] Rec  12088-027 35/40 R 4:30p 5:20p 08/25-12/08 WTHR 420 Supplemental Instruction (SI) stu... 4
o] Lab  12131-071 23/29 T 6:00p 7:50p 08/23 -12/06 WTHR 316 Supplemental Instruction (SI) stu... 4
"~ HIST 37100 Notavailable (courseis full). WaitList
& A 11300 Stdo 10191006 3/14  MWF 1:30p 3:20p 08/22-12/09 PAO3108 $100 coursefee. 3 v
“ New Course Total Credit: 18 @ Show unassignments
4+ Add/Drop Courses | Rearrange Schedule | Current Registration Submit Schedule Print

apereo

Photo of Griffith Observatory provided by Los Angeles Tourism & Convention



Fall 2018 STAR

UNITIME
How did we did?

* 8,600 students (original plans were about 8,000 students)

* 96.8% assigned course requests (over 45k course enrollments)
* 83.9% students received a complete schedule
* 94% students did not get one course
* 91.4% first, 7.2% second, |.2% third choice course assigned
* 94.6% student preferences met

° We” balan c e d S_II._.beFj)ZCt ggt&ri\i B E;I‘ee . gggz&nt Available Projection Enroliment 1 Not-Enrolled Alternative
E ENGL 10600 E | s 0/819 1364 819 493 112
e 300 distance conf. & coM '11400 1/1122' 1790[ 1121' 195? 3625
ME '297000 g g g 0/745 59% 745 86 4
BIOL '13500 g § g 0/125 118 125 77 9
HONR '19900w § § § 0/25 [ 25 37! .
EDPS 31500 § § § 0/172 230 172 28 134
SCLA '10100 § § § N /547 539 545 24 235
BIOL 11000 § §  2so0/006 1360 092 19 4
ENGL |10800 § § § 0/209 258 209 19 75
AT I10200 g g g 0/66 132 66 14 .
FR I10200 g g § 0/41 108 41 13 1
ENGR |10300MED g g § 0/48 37! 48 12 4
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o Reporting
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= Student Scheduling Dashboard

b1 1 10
* Monitor student progress (requested courses / credit, etc.)

22

* Advisors: can allow students in and out (student status)

"
L
"EE ¥ H . . ° . . . ° °
& * Various information, including overlaps, distances, credits, alternatives
=
- i i ion, i | , di : its, ives,
&= il
| & d detail d loggi
student details, and logging
Fall 2018 Batch Registrati f Simulation Wk1day2 e
- | o L a atch Registration as of Simulation ay.
y-- [ ast test runs
e EHT u 8 053 students with a(n) Full time ( >= 12 credits) schedule (93,60% of the population selected) requested an average of 16,0  Schedule Type
: ’g } : - : credits and received an average of 15,1 credits in their schedule. Full time (>=12 cred...”
4
;) oE " R t Block
=3 . ° ° Percentage of Students with a(n) . equestBlod
Ad d I t I 0 n a I Re 0 rts Full time ( >= 12 credits) Schedule Number of Students by Credits REQUESTED (All) v
1 R ted Credit
Grand Total 93,60% ] 2152
1 1894
N . Agriculture 95,64% j Registered Credits
| an
* Additional APlIs s9.29%
‘} Admissions Population
Engineering 90,26% ! 605 629  [(p)) v
; 321
e Exploratory Studies 94,15% 0 93 Student College
1 Health and HumanSci | 95,90% <12 12 13 1 15 16 17 18 18
1 Student Major
|
| ' ! Liberal Arts Soa 1 Number of Students by Credits REGISTERED QD) v
j!| == o 1
{ ] } Management 95,62%
- 1 b
— J Pharmacy 2041 1938
" ] -~ 1628
- Polytechnic Institute
Science 930
f 736
— Temporary . 401 293
0 86
Veterinary Medicine
<12 12 13 14 15 16 17 18 >18
QUICK LINKS

apereo

Event: Simulation Wklday2; Schedule Type: Full time ( >= 12 credits); Request Block: All; Requested Credits: All; Registered Credits: All; Admissions Population: All;

Student College: All; Student Major: All

2] a

OFFICE OF THE REGISTRAR

BATCH REGISTRATION POPULATION HEALTH
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Lessons Learned

U EtTlMe

Lessons Learned

* Nightly schedule test runs are very useful
* Find issues early (e.g., courses with not enough space)
* Added ability to share results within the community

* [t is important to provide alternatives
* Two alternative courses are often enough

* Timing can be an issue (e.g., AP/transfer credits)

* If there is not enough space, preferential treatment may be needed
* Critical courses (courses needed to make progress)
* Reservations

* No need to grant short time windows
* Much smaller peaks (no need to be the first one in)

* [t is important to get everyone on board
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Fall 2019

* (Almost) same as Fall 2018

* Only the STAR/VSTAR students
* There will be more of them than last year (again)

* With various improvements done to the process and UniTime

* A couple of pilots: communication courses, using degree plan,
Spring 2020 pre-registration for Aviation Tech. students

Spring 2020+
* Extending pre-registration to other students

* Various scenarios on the table, including one with all undergraduate
students doing pre-registration

- | *Work in progress...

apereo
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Fall 2@ Pre-Registration

UniTime 4.4 Improvements

* Published Schedule Runs (sharing results of a test run)

* Student Schedule Quality (early/late times, lunch, travel, etc.)

* Min/Max Credits (e.g., ensure students get at least min credits)
* Critical Courses (courses essential to graduate)

* Solver Reports API (additional reports for higher ups)

* Student Preferences & Requirements (improved handling + required)

Process Changes

* Learning Communities (batched together with other students, using
reservations)

* Communication Courses (pre-populated with default alternatives)
* Degree Planning (+critical course indication, ap/transf. credit)
* University Core Courses (easier lookup, degree plan)

apereo
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Conclusion

UﬁtTtMe

Student Scheduling at Purdue University

* So far, introducing batch student scheduling has been a success
* There is a clear commitment at Purdue to continue this direction
 Still a lot of work ahead of us

o . -.- - k‘-- .- Vi & ATN2% L4 mYaa . A -

- é é LA w A = -. 3 V LJ 1 J [ =-

* Student Scheduling at Purdue (Tuesday, I 1:15am - 12:00pm in Watercourt A)
* Event Management in UniTime (Wed, | 1:00am - | 1:45am in Watercourt A)

* Or visit www.unitime.org

An online demo is available at https://demo.unitime.org
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