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:E 3 * New features of UniTime 4.2
* Instructor scheduling
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* Next release (UniTime 4.3) & long term

This presentation is available at www.unitime.org/present/apereo | 7-instructors.pdf
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What is UniTime?

* Comprehensive academic scheduling solution

* Four components: course timetabling, examination timetabling, student
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 multi-user environments
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. State of the Project

V -

Releases / Achievements

x * UniTime 4.2 to be released in June 2017
| * Following a steady schedule of one release every |5 months
s l * UniTime 4.3 is being spected out

* Planned release Q3 2018

* 76 institutions from 42 countries filled our voluntary registration form
during the last 12 months
* 55 institutions indicated that they use UniTime in production

* Steady increase in interest and adoption from literally around the world

* USA, Czech Republic, Pakistan, Croatia, Poland, Turkey, Peru, Kuwait,
Canada, Malaysia, Spain, UAE, Palestine, Zambia, Kenya,...

... but still very little outside contributions

* Both sides of the interface with Ellucian Banner are now available




UniTime 4.2

* To be released in June 2017

* Brand new Instructor Scheduling component

* Mobile-friendly user interface

* Improved ability to keep students of a particular group together
* Point in time reports

* Many other improvements across the whole application

See https://goo.gl/4g| XQV (UniTime 4.2 Release Docs) for more details.
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Instructors

i * Attributes: skills,
- quadlifications, seniority,
certifications, etc.

4 * Maximal teaching load
|+ Availability and preferences |
;  (on time and courses) |
. » Other: hiring cost,

| back-to-back / same day / |
i same room preferences, ... |

Courses

|  Teaching requests

(classes that need an instructor)

| * Teaching load
| * Number of instructors needed
i * Requirements and preferences

(instructor and attributes)

{ * Other:same course, same lecture

preferences

t Goal: assign instructors to classes in a way that maximizes satisfaction while |

{all the constraints are met |




Problem Description

 Assignment of instructors to classes
* Automatic (using the solver)
* Interactive (with conflict checking and suggestions)

* Respecting various constraints

* Instructor availability, teaching load, required skill, no overlaps, etc.
* Optimization problem

* Preferences on time, attributes, courses, instructors, etc.

* Maximize original assignment (in MPP mode)

* Minimize unused instructor load, etc.

* Instructors are assigned after the timetabling and student scheduling is done
* Making use of student availability (for teaching assistants)

* Much like examination timetabling or (batch) student scheduling
* Instructor assignments are committed (made visible, etc.) when done

See https://goo.gl/Zb2aES for the Instructor Scheduling manual.
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._Instructor Schedulmg Example

i

Teachlng ASS|stants for Chemlstry

* Each course has
* One or more lectures (already assigned to a professor)
* Many labs and practices (forming pairs and related to a particular lecture)

| * Each teaching assistant should teach one or two pairs of a lab and a
* practice
: * Full time TAs get two assignments, half-time TAs get just one
* ATA can only teach one course (both pairs must be of the same course)
* Preferably of the same lecture (same professor)
* Must be available for the classes and the lecture
(he/she cannot be enrolled in an overlapping class as a student)
* Each course may have a different set of skills and qualifications needed
* Some (higher level courses) may require particular TAs
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* Each course also needs one or two teaching assistant supervisors
* These get assigned as course coordinators (do not show up for classes)
* TA supervisors should be available for most of the lectures
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———Timetablo———
A | » _ | External Id Limit Time Pattern Time Room Room Cq)
CHM 11100 240  General Chemistry
Lecture 240 2x50
Practice Study Observaton 240 1x50
Laboratory 240 1x150
Lec 1 13773-001 120  2x50  TTh10:30a-11:20a  WTHR 200 430 _
Pso 1 13782.026 24 150 T 8:30a-9:2Ca BRWN 3100 30 ;<2 Lectures
Lab 1 13765009 24  1x150 W 11:30a-2:20p BRWN 1164 24
Psn ? 13784-078 24 1x 50 T 7:30a-8:2Ca BR\WN 3104 30 .
Leb 2 13767-011 24  1x150 W 11:30a-2:20p BRWN 1135 24 10 Pso-Lab palrs
Pso 3 13774-018 24 1% 50 T 1:30p-2:2Cp BRWN 3104 30 ( 5 fU” time TAs )
Lab 3 13767017 24  1x150 W 11:30a 2:20p BRWN 1134 24 | .
Pso 4 13775019 24 1%50 M 1 30p-2:20p BRWN 3104 30 | TA su PErvisor
Lab 4 13753.002 24  1x150 W 2:50p-5:40p BRWN 1125 24
Pso5 13779023 24 1x50 M 3 30p-4:20p BRWN 3102 30
Lah 5 13762-006 24  1x150 W 11:30a-2:20p BRWN 1124 24
Lec2 13623-001 4120  2x50  TTh11:30a-12:20p AR 106 180
Ps0 6 13777-021 24 1x50 T 12:30p-1:200 BRWN 3104 30
Lab 6 13760004 24  1x150  W2:50p 5:40p BRWN 1134 24
Pso 7 13783-027 24 1x50  T9:30a-10:20a BRWN 3100 30
Lab 7 13765010 24  1x150 W 11:30a-2:20p BRWN 1125 24
Pso 8 13773-022 24 1250 T 3.30p-4.2Cp BRWN 3100 30
Lah8 13761-005 24  1x150 W 2:50p5:40p BRWN 1164 24
Pso 9 13775-020 24 1x50 T 2:30p-3:2Cp BRWN 3104 30
Lab9 13759-003 24  1x150 W 250p-5:40p BRWN 1135 24
Pso 10 13781025 24 1x50 T 4:30p5:2Cp BRWN 3100 30
Lab 10 13764-008 24  1x150 W 2:50p-5:40p BRWN 1124 24
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== Instructor Scheduling Example
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1. Teaching Request Remove I2quss:
_, .. Teacning Loac: ’ 10|
Wlyg|  Schoduing Subpart CHM 1700 Lab
MRESEN,  Classes: . Class _Extonalid  Enroliment  Limt Time  Date  Room
o 1 THM11100Lak 1 13765-009 22 24 W 11:30a - 2:20p Full Terr BRWN 1164
'z CHM 11100 Lak 2 13767 011 2 24 W 11:30a  2:20p Full Terr BRWN 1136
'z CHM 11100 Let 3 13757-017 20 24 W 11:30a - 2:20p Ful Term  BRWN 1134
! .| CHM 11100 Lat 4 13764-003 23 24 W 2:50p - 5:40p Full Terr BRWN 1124
3 v 1 CHM 11100 Lat 5 13758002 22 24 W 2.50p - 5:40p Full Ter BRWN 1125
: 1| CHM 11100 Lat 6 13762-005 22 24 W 11:30a - 2:20p Full Tert  BRWN 1124
i CHM11100Lan 7 13760004 23 24 W 2:50p - 5:40p Full Terr BRWN 1134
|z CHM 11100 Lat 8 13766010 2° 24 W 11:30a - 2:20p Ful Terr  BRWN 1125
| :| CHM 11100 Lat 9 1376005 24 24 W 2:50p - 5:40p Full Terr BRWN 1164
'z CHM 11100 Lak 10 13769 003 20 24 W 2:50p 6:40p Full Terr BRWN 11356
Include Subparls Instructional Type Assign Share Lead  Can Overlap Common
CHM " 170C Lec (" parert class) - -
CHM " 170C Pso (1 parent class) 100 _ ~
7 CHM 7110C Lab  100] - N
Same Course “reference: ReqLlred -
Same Common Part: Praferrec e
Qualification Preferences: ' CHM 11100 . Strongy Preferred 4 ®
. Seles... 4 Neutral : X
Rcle Preferences: ' TA ¢ Requrzd v ®
' Selezt... 4 Neutral $ X
Skil Prelerences ' Selezi... . Neutral s H
Instuclor Prefereres. - Seleat... 1 Neutral H M




Number of Instructors:
T=zaching Lcad:

Assign Coord nater:

Coorainator Percen: Share:

Classes.

Same Coursz Preference:

Same Common Part

Qualificat on Frefarences:

Roule Prelziences.

Skill Preferances:

Irstructor Mreferencea:

Clan

@ CHM 11100 Lec 1

CHM 11100 Lec 2

' Required

' Strorgly Praferrad

' CHM 11100

Extanal Id Enrollmem lelt Time

13773-001 218
11:20a

13323-001 O 120 TTh11:3Da-

12:20p

' Seedl..

| TASUFER

' Seent.

 Seect..

. Seect..

240 TTh10:3Ca-

Remove RegLest

Amlgn Sham Lead Can Overlap Common

Date Room
Fall WTHR 200 O
Tam

Full AR 106

Term

| Reguired

- Neulal

' Required

' Neutral

' Neutral

' Neutral




= e Instructor Scheduling Solver
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% Instructor Scheduling Solver @
Baker shapred. Ko ler Tomee, rni mﬁmm

e (UnTine e e | —

S ‘:.* Irnustlr:lc.toijf:sdulit:gizlo\:rhs“m 1, ° JUSt like any other solver in
o ~ UniTime
. l o e : * Using the same constraint- “
g - based solver framework and
2. 3 Start  Reloed IpatOsta| Seve | Seve&Commit| Clear  unisz  Qstrash

Eest Thotsblo algorithms, just a different
opwiebn e e constraint model

T CAZ2mn L
|

o * Fully automated or interactive |

Spet £134 68 1y

Husigivad Lood T02.00% 13300, 109.02)

Coursz Freforences 16%0 4

Same Lasuen A% TN |

Time Treedape ih m

“Ime Predarencns 199% () Y V 1 b I ° h M

Unused Iratructa asd 1029 [4) a’ rl a’ e M teac I ng r'eq u e St
Currant Timetabls

Assignad vartables 107 0% (13R1%) ' | (One or more CI(JSSCS that need

Cuarsll anl.tar WRiw asq|2th

an instructor)

g oz . .
it IR0 * Value: teaching assignment
s SRS (assignment of an instructor to a|
Samne _uolure W
etz 00 teachmg r equest)

‘ bﬁ — e — —— —

Unuzed Irzdmictas _ard 1005 (00
Sars To Basl  TeswslNuirn Bexi| Eouwl XML




g Instructor Scheduling Solver @
Sobio chogred, . MILTIS o g 2N,
UnTe | Not-Assigned Teaching Requests @
O1-AssIgn eacnin equ
Instructor Scheduling Solver s g g q s
nut De s Lusdud: CACA2017 23 SePN [oot, Absghen Fal 2010 woebacon’
Shas Subur sluppre. & Aurahvad o CAS 1wy v vime v v ywrdou v
Sebeu Cormpaulion. Orfaik § UNIT’M&
Sabier Mode: a3
"an Finiskec: Mo Acdon 5 Subject Area: |- VX saarch  Exaors SV Exaors PO-
Cwane 1384 - Chamlsry 4 |
Henl: aulz 4 SN— L Coaree Qaction Time Nata _____Bonm  ___Load Assigned Atlribute nstructor
e o e ———— 9 Instructors  Praferences Prolerances
T T Tecohieg Fequeat ! =
Best Timetable o e ) 21 Superdenced, Charisiry
Bxiiwod variabl WDILCR 1TE0E) B et Tess vt Bean
Cuenell soliliv b 3539200 e v 1 - L oo furaen
_— nan L1 maan-ssen Fus Yo forae
e TiZmn R T 1XEs iy s Twrs SUK. 10 ) TR | =uperienoed, Clusvishy
alan 2o3z7 P »
Spee 13384 vy P S—
Sesinwad Looad 02.00% 1135 0071000, pavep—

Teaching Assgnments @ ‘

Schvwn sicooed. Roct. Abysbaes Fal 200 tacetagen)

Sl md Bsryinimm!

v L LI T e anbaion

Search  ExporCS\ | Expert POF |

Moreliwntun “’”’ Uwew

CUW 0100 Lo 2La 2 Mak 3 1004 = ot Asaoed Soudert Duwld = win Asared Cead Dol MO ey

.......... Losd ooy e e e v Proferonies |
100 Doe. Jou 10120 P11 Begnn eehox ('t-uu - ’.' Fuf Tem EDUC N7 w0 M Couse Prefererces 4
Yot ,',"J_',__; I, NoDaws No Foom T Ovarlaps: +12
T FTIEr eSS 3
o Newman, George W10 P2 AW fyacb e Imoracn & Pl Tem LDUS 183 W P AgTs Py 2 PTeRreCes
P ecnsd M Neee . L Y e :uhm Fantots s v '“ '” WY".'H"‘ '°| 1..,,‘,"“’ Mol rrwmamen
e . - Balername Fed Yoo EOUY 101 Yera Overtage: +72
oA Swoere Davm w00 O Ergee e Caerveny Yernt Profarences: o4
Nowik, Josef 20020 P1Caoly »=» CROUE AV TR CAD WAGMA LMy QWU VIO BOET A RIS DICUE AEIGLLS At | | Fuf Tem EOUC V1 W0 P1, Cromisty Mirtute Proserences: -3
Lati 6 Win- ‘(2%  Cifuert Ful Tem EDUZ 106 Sama Cemmon: 8
MR IRLINA. IYADN | A YarrwriFran <1 Pl Tom EDUS 166
R R R R A Comle 0180 dae 2 TN D00w - 12308 Pt v
Lb@ TS 230  Sorw Dorwon o ~uf Tom £OUS 7 "W ™, Cmanialey Al Prowr e s, <3
Mec OF S200c - 120c Loz rewoocr Lot 11D Fud Towmn FIUL) 108 Sama Carvevony A
Sappeticas ' Ful Tem EDUC 183
we Smin, b Willam 10120 P11 Expert, ") Fuf Tem EOUC N1 0 Ceals Ter Ovarlags. +24
. . - AIEEE A = S 04 Fuf Tam EOUC 11 Tera Preferences: +4
(30 NS ONate< A0 B 3 APS)OC WONE AiAbetenls] W\ & (0OCNYY M) L 76 LOUG Y
" SHCeNt ATrew W) Orp Erges L L fur rem £OVG 7 W 1, Cromsyy
' Lob 6 W7 10:00  F'ul Tom LOUS 196
Rec6 T™H1130a-12200 Ful Tem EDUC 1M
004 Stucent Bran 1020  Ord Erchsh. P1. Bislogy. Oremisty H 3ame Duys S CHMI10°00 Lae3 TTh 11300 - 12200 Fuf Tem EDUC N1 90 P1. Chamistey
Lad 10 T7:30a - 10:0a Ful Tem EDUC 107
Rec 10 ™ %0300 - 11:200  Ful Tem EDUC 102
W00d Stcert Croten  0/20 Ocd Erglad, P, Clematry
0o Denen & Davrs W0 O Gighed, Pr, Clevimny CHVI10°00 Len 7 AY TP -2 000 Al Yo EOLS N7 "0 P, Clamdod |
Ladd TXO-450p Fud T EDUS 107
R4 M230p-32% Ful Tem EOUT 102
W0 Stucent Steve 20120 Ord Erghsh, P, Cremsary Same Duys Save Foon CHMM10°00 Lex1 MW 123+ 1200 Ful Tem EDUC M1 20 P, Chomistry Tme Ovarlags: +60
Lex2 ThOode-%20a FulTemEDUT M Tame Preferences: +4
LOCS | NICNA ISP HA e LU T8




~Instructor Scheduling

n

=" More Features...

. 4 . . .
e ° [each flict t
e : eacning ContiiCts reporting
=
e Dat h d roll f d
ata excnange and roll tforwar
L] L] L] L] L]
 Teach ments in Scheduling Assistant
| eaching assignments in Scheduling Assistan
Y 3 ' .
% Student Scheduling Assistant @
v | Leoar ﬂ'lmu"!.l'!mir'i .‘!um::n:l'-l?\!l\'l?:l‘n:n:‘u_q:_:vljl
2 @rd Class Schedule
Lock Subjed Course Type  Glass Avall Days Start Cnd = DOsle ~ Room  ~  Instrucior  Requices Nole Credit
CH moos e T [NEE- S0 Zin 1200 AN Tam EQUC 109 /Dwnay Name)
Loy 3 /4 TR {idte 2220 A Tem ECUGC 107 Duzlay Mame)
Lan % n'r R ithh 4O%0p Ful Tam EDUCOT D Shudeere 1 A
a0 4 LR B A00p bB£lp Ful Temm EDUC0O7 D Sudeer 1 :.
Rw: 9 )1 7 130k 22C0p Ful Twrm EDUCG *0¢ D Sunlwy q A
Rac 4 01 1A 23200 32Cp FulTermm EDUC 302 D Studor & &
= oBnL 10100 Lec 2 2!'4 TR T2 8ZTa Ful Term EDUC“Z1(Dzplay Namel G Rowmon > 4
(ol Ru: L a'1 F CAle 1020« Ful Twem FDLC " 0e v
M L2 < 0 F 23200 52ZCp FulTem EDUCCTT «
(o) sy 3 LIEE It ¢20a 920w Ful Tenn EDUGC 210 sdey Naw)  © Neweren T
FRn 2 14 W A%  I0AN AN Team ECUC 101 /Danky Aame)  © Msuman b
Y CHM 1N L 2 A4 TR SA0 1020a Ful Teem EOUC 21 (D s day Neaiw] <
(S L2 T 001 W JCh SCCp  FulTerm EDUCTH - howk 2 4
ol (129 ? a1 1090 1120« Full Twemm FOLIC " 0e - Naiwah 7 4
ol CAL LR [P N P A D4 ANE 7l B20wm Ful Twem EDUC 010D duy Narw! - Cuw v
M Rac ne LRI | 122935 1130 Ful Term EDUC 38 WEmE A «
FHaR 11 lec 1 14 = dda AZ0a FLlTam EDUC “I1(Dspiay Nars) " 4
Y OENGL 1 F D091 MW 13 220p Ful Tam EILIC7T3 ' 4
i ¢ 001 M 220 22Cp FulTem EDUC 20 ] «
W oALE qoC DstiSnie 2 . Amn W Ful Tem 3 «
4+ Huw Dnacam Toiw Sl 5 B S2ars awostnensnix
4 M2 Croz Couses | Aewimngn Schwihiom  Cooomnl g xlowiinn Sularil Scheian 20l
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Mobile-friendly user interface

* All GW'-based pages are made responsive

(this cover all pages accessible by students and
instructors)

 Same look and content

* Only a few new components
(like the menu or notifications)

* Some improvements to older (Struts-based)
pages too

® O ® & eitioe 42 Shudent Sakae 0 x T Tomhs

& C | @ localhost:3080/UniTime/gwtjsetpag.. & @

= |@ Student Scheduling Assistant @

Vs Blaennl, Brior Bevedon: Fal 2010 (wackagoe)
S hove 2 g ot ol here ' chanse e e

Course Requests

1. P'lor:y[m.u 1w - + 42X II ?-J]

2 P-lor:y\uun W1 v 1] ﬂ ﬂ
3 P'lor:yl-";'\' U100 v I} E ﬂ
4. P'ior:yl-ncu w1 v ﬂ II ﬂl
5 Frime .y[:n Ic1an vy ﬂ II El
3 Pritn .y[—rr'r 10 v ﬁ ﬂ E
/ F"mr'.y’:'..f.l'lh'-n - = =p 4 ﬂgﬂ

1 Aberive 1TNC I0IRN -+ 0¥
&P1or:y’ X ﬂﬂﬂ
3. Porzy | cx B 4 g
12, Prorzy | =X T &l Bl
1. Prior y | ox 7| 4 Hl
12. Prioily [Course witn the lnwest priariry o% T 4 Bl

Altsmate Course Requests
‘ussd oy If 3 course raguesiec s0uve s nor avawsbie,

1..“'“.."'-1'@{:4“1“ de requed T onuesels) oimve nol ik = 4 I’QE

2, Alterats | ~% 3 4 Bl

3. Alterats | % B 8

Begrae Plan | Currant Rogistration Huild Sekedile P
g Youbavamade sama changes in vour sthadils Plaasa clizk the

Suid Schiedule oo dun o updale vour regisbabon.

14.2.7 DLt on 7 = ZNG - 2017 1he Apeveg | waf
NS UDUWed LNaer 109 Abathe Licenss, b
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= Other Features in UniTime 4.2

“-.
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Student Group Scheduling

* Students of a group or a curriculum are kept together

* Additional criterion measuring probability of two students (of a group)
attending the same class

e
L el

* More powerful student sectioning algorithm (in course timetabling)
* Student preferences for instructional methods and individual sections

Point In Time Reports

* Snapshot of current state of students and their registration, class limits, etc.
* Using the Data Exchange page

* Multiple snapshots can be imported

* Full set of reports (weekly class hours, room utilizations, etc.)

* Roll forward

G See https://goo.gl/4g| XQV (UniTime 4.2 Release Docs) for more details.




UniTime 4.3

* Planned release: Q3 2018

* Student Scheduling
* Interfaces, student schedule quality / fairness, ...

* Event Management
* Event approval workflow, ...

* Continue the effort of making the user interface look & feel more
modern, mobile friendly, and better localizable




Conclusion

UNITIME

Long Term

* Constraint Solver: instructor and student scheduling, team building
* Ul: moving from Struts to GWT, localization, documentation, mobile
* Interfaces: IMS Course Planning & Scheduling, more APls and XMLs

For more details, please see us at the conference

e UniTime: Best Practices (Sunday, 1:30pm - 4:30pm in Flower)

* Case Study: UniTime at Masaryk University (Monday, Showcase Reception)
* UniTime 4.2: Instructor Scheduling (Tuesday, 10:15am - 11:00am in Flower)

* Course Timetabling Around the World (Tuesday, 2:30pm - 3:15pm in Flower)

* Or visit www.unitime.org



http://www.unitime.org
https://demo.unitime.org

