


Classification of the work schedule

Two-Shifts(Ward /Nursing Child Care

Care)
Three-Shifts(Regular Part Time
Rotation)
Scheduling Benchmarks Hall/Call Center
Factory’s fixed shifts
INRC-2

B Work schedules can be categorized into two types: shift work schedules, which are
mainly sequences that span more than two days, and task work schedules, which
assign multiple tasks (tasks) to a single day.

B There is also a mixed type of work schedule that consists of a sequence shift of 2
days or more and 2 or more tasks.

* Scheduling Benchmarks and INRC-2 are academic benchmarking sites, respectively. 2


http://www.schedulingbenchmarks.org/nrp/
https://mobiz.vives.be/inrc2/

B
| M‘l Document Structure
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B Video Tutorial
Dr. Planning is an example of using the software, solving a problem from scratch.

M Shift Tutorial
We'll use actual examples to give you an overview of how to use it. Please follow along
with your hands as you go through the process.

B User manual
This manual explains the usage method for each item. Please refer to the necessary

sections.

B Advanced user manual
Under Construction.

B Python3_Constraint Programming Tutorial/Manual
This is a programming manual for more advanced users. 3



https://youtu.be/pHYFd5IE0U0
https://www.nurse-scheduling-software.com/tutorial/schedule_nurse3/shift_tutorial/schedule_nurse3_shift_tutorial_en.html
https://www.nurse-scheduling-software.com/publications/python3_constraint_programming_manual.pdf
https://www.nurse-scheduling-software.com/tutorial/schedule_nurse3/python_manual/python3_constraint_programming_manual_en.html
https://www.nurse-scheduling-software.com/tutorial/schedule_nurse3/python_manual_en/python3_constraint_programming_tutorial_en.html
https://www.nurse-scheduling-software.com/tutorial/schedule_nurse3/python_manual/python3_constraint_programming_manual_en.html
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B Open Project loads a project in a folder.

W Save is an overwrite save of the current project.
B Save as 1s a copy of the file in a different folder or make a copy with a different

name.
B Exit terminates the software, schedule nurse 1II.
B Open Project from Github loads a project from Github.

[E] Schedule Murse 1]

File | Settings Constraints  Schedule  Solve  Solutions  Windows Settings Help
| Open Project

Save

Save as

Exit

Open Project File from Github




B Enter the filename to save.
M .nurse3 1s an extension for the project.

M test/test.nurse3 Either can be used in the example below.

|£| Save As hod
A <« English » Project_Samples » Task_Projects (] Search Task_Projects
Organize « Mew folder == - 9
B Cecktop " Mame Date modified Type Size
=/ Documents (] task_impert_with_skills.nurse3 2020/11/19 19:48 MURSE3 File 549 KB
¥ Downloads (2] task_import_with_skills_process_req_only...  2020/11/19 10:44 MURSE3 File 780 KB
J‘l Music [5] task_importl.nursel 2020/11/18 18:51 MURSE3 File 257 KB
| Pictures [5] test.nurse3 2020/11/22 1:40 MURSE3 File 270 KB
B Vvideos
i Local Disk (C:) W
File name: | test.nursed "
Save as type: | nurse file(*.nurse3) w
~ Hide Folders Save Cancel




Load from Github

P
e
B Double-clicking the project loads the project.

B Open Selected Project loads the project selected.

Chirier Reposzitory Branch

|sugawara—system Schedule_Murzed Gallery main Update Wiewer Open Selected Project

= Schedule_Murzed Gallery
B Crelish/Project Samples/Doc'or_Planning/doctor_plannine nursed
Engllsh;‘rF‘rnject_Sa mplesutoriall rurse 2
- Englizh/Project_Samplestutarial 10 nurse 3
.. Enelizh/Project_Samples/tutarial 1 1 nurse3
- Erglish/Project_Samplestutorial2 nurse 3
- Erglish/Project_Samplestutoriald nurse 3
- Englizh/Project_Samples/tutoriald nurse3
- Enelizh/Project_Samples/tutoriald nurse3
- Erglish/Project_Samplestutorialf nurse 3
- Ergligh/Project_SamplesStutarialf_Error rursed
- Englizh/Project_Samples/tutorial 7 nurse3
- Enelizh/Project_Samples/tutoriald nurse3
- Erglish/Project_Samplestutoriald nurse 3




| .IE Three Elements of Constraints
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M For any constraint, the following three elements need to be specified. Below, we'll
look at how to specify the set elements.

Settings

4 N c D

Day Set

Staff Set

J /




_ Staff
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lick Settings — Staff Definitions.

5| Schedule Murse (1]

File | Settings | Constraints  Schedule  Solve  Solutions  Windows Settings Help

Day Definitions
Shift Definitions
Phase

Task

Staff Definitions

Macro Definitions




Editing staff names

M Click a staff member's name. Then you will see a color indicating that you have

selected. You'san't edit cells by keyboard at this stage because they are still in the cell
selection stage.

|= | Staff Definitions

otaff Definitions  Shifts per Staff  Group Definitions  Group Aeeregate Definitions  Tasks per Person

By right-clicking, a menu

Set
like the one below will
app ear all OWin g y ou t 0 No w StaffName comment All_Members
’

f h . 1 vl N\, Staff1 A_Member_in_all -
per orm cac OPCI'EIUOH. 2 W Staff2 A_Member_in_all -
3 W Staff3 Copy A_Member_in_all -
4 W Staff4 Paste A_Member_in_all -
5 W Staffs A Member_in_all -
For eXample, you can 6 ] Staffa Clear & Member_in_All o
1 7 ¥] Staff7 Insert a Row & Member_in_aAll o
COpy and paSte a hSt Of 8 ¥ Staffs Delete Rows & Member_in_all -
staff members from Bl | v e Insert Rows A Wember i A IE
10 W Staff1o A_Member_in_all -
EXCCI. 11 W Staff11 A_Member_in_all -
12 W Ctaff12 A_Member_in_all -
13 W Staffi3 A Member_in_all -
14 W Ctaff14 A Member_in_all -
15 W Staffis & Member_in_all -
16 W Staffin & Member_in_all -
17 W Staff17 A_Member_in_all -
18 W Staff1s A_Member_in_all -

40 ] CH=FfF1 N A Mearaber im0 Al 9



| u‘i Editing in Cells
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B Click again or double-click to enter edit mode in a cell.

If you cannot enter | Staff DefiNitions
CGH edlt mOde, Clle otaft DefinitioNe  Shifts per Staff  Group Definitions  Group fegeregate Definitions  Tasks per Person

on another cell and

then click again.

No. | Enable StaffMame comment All_Members

1 v A taffl A& _Member_in_all [+
2 W Staff2 A Member_in_all -
3 W Staff3 & Member_in_all -
4 ¥ Staff4 & Member_in_all -
5 W Staffs A_Member_in_all -
6 W Staffi A_Member_in_all -
7 W Staff? A_Member_in_all -
8 W Staffa A_Member_in_all -
q W Staffo A Member_in_all -
10 W Staff10 A Member_in_all -
11 W Staffil & Member_in_all -
12 W Staffiz2 & Member_in_all -
13 W Staff13 A_Member_in_all -
14 W Staff14 A_Member_in_all -
15 W Staff1s A_Member_in_all -
16 W Ctaffle A_Member_in_all -
17 W Staffi7 A Member_in_all -
18 W Ctaff18 A Member_in_all - )
4 4 CH-FF N A MAarmbkar s A&l




| u‘i Moving the Staff Cell
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Click here to select a row.

.| Staff Definitions

Staff Definitions  Shifts per Staff  Group Definitions  Group Aeeregate Definitions  Tasks per Person

Set
Mo. | Enable StaffMame comment All_Members
£ 1 [w] June BYRNE & _Member_in_all
B 2 W Amick, Sarah Jane A& Member_in_all
3 W Ismael Miranda & Member_in_all
4 W Scott Lambert & Member_in_all
5 v Alexander Teodorovich A& Member_in_all
6 W Michael Pelland A Member_in_all
7 ¥ Tim Davis A Member_in_all
8 W Thomas Braum A Member_in_all
9 W nguyen thu A& Member_in_all
10 W Ravi Zupa A& Member_in_all
11 W sitanshu kumar & Member_in_all
12 W Vineel Vallapureddy & Member_in_all
13 v Paul Eato A& Member_in_all
14 W Kenton Veeder A Member_in_all
15 W EE Spaderma A Mermnber_in_All
16 W Wayne Marking A Member_in_all
17 W KRISHMAKLIMAR MANI A& Member_in_all
18 W Brad Parker A& Member_in_all




| }“i Drag & Drop Staff Cells
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Click again, and a bar will appear.
Click and drag the bar to the destination.

.= | Staff Definitions

Staff Definitions  Shifts per Staff  Group Definitions

Group deeregate Definitions  Tasks per Persan

Set
Mo. | Enable StaffName comment All_Members
1 [ June BYRNE A Member_in_all
2 W Amick, Sarah Jane A_Member_in_All
3 W Ismael Miranda A_Member_in_All
X 4 v Scott Lambert A_Member_in_All
P s W Alexander Teodorovich A Member_in_all
6 W Michael Pelland A Member_in_all
7 W Tim Davis A Member_in_all
8 v Thomas Braum A_Member_in_All
q v nguyen thu A_Member_in_All
10 W Ravi Zupa A_Member_in_All
11 W sitanshu kumar A_Member_in_All
12 W Vineel Vallapureddy A Member_in_all
13 W Paul Eato A Member_in_all
14 W Kenton Veeder A Member_in_all
15 v &8 Spadema A _Member_in_all
16 v Wayne Marking A_Member_in_All
17 W KRISHMAKLIMAR MANT J'-"._Mernl:ler_in_ﬂ.lg
18 W Brad Parker A_Member_in_All




After editing, you
can click on the Set
button to apply the
staff name table
changes.

Please note that the
changes will not be
valid unless you
click on the Set
button.

= | Skaff D

efinitions

B If you uncheck the checkbox, the staff member becomes not effective.

staff\Detinitions  Shifts per Staff  Group Definitions  Group feersgate Definitions  Tasks per Person

Set

No. \Enahle StaffName comment All_Members

1 \ W Amick, Sarah Jane A Member_in_all -
2 \ W Ismael Miranda & Member_in_all -
3 \lv Scott Lambert A Member_in_All |«
4 ] June BYRNE A Member_in_all [+ ]
5 ¥ Alexander Teodorovich A_Member_in_all -
6 W Michael Pelland A_Member_in_all -
7 W Tim Davis A_Member_in_all -
8 W Thomas Braum A Member_in_all -
g W nguyen thu A Member_in_all -
10 W Ravi Zupa A Member_in_all -
11 W sitanshu kumar & Member_in_all -
12 ¥ Vineel Vallapureddy A Member_in_all -
13 W Paul Eato A_Member_in_all -
14 W Kenton Veeder A_Member_in_all -
15 W E & Spademna & Member_in_All =
16 W Wayne Marking A Member_in_all -
17 ' KRISHMAKLUMAR. MANI ﬂ_Member_in_ﬁ.IH 9~
18 W Brad Parker A Member_in_all -




' \":

| “‘ Group Definition

Ry

B The first line “A member 1n All” 1s included from the beginning. Please do not delete
it.

B The second line onwards 1s what you have added.

M [t contains the name of the attribute and the names of the members who belong to
that attribute (Ward Manager, Ward Sister..)

You can set up the member names as you like, but you cannot duplicate them. If you
click the Set button, the name will be valid in the staff definition.

|- | Staff Definitions

Staff Definitions  Shifts per Staff Group Definftions  Group Azgregate Definitionz  Tasks per Person

et /

No. | Enable Staff Prope Member of the Staff Property E
1 2 3 4 5
v All_Memberf A Member_in_All
¥ Function” RN LPM HeadMurse Chief Manager
W Late_Attribute Late_Possible
W Early_Attribute Eary_Possible

U=N--RE - W RS R
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> . .
| ) Describe the attributes of each
Ja

staff member

N

B The items you set up in the group definition will appear in the order of definition,

and you can set the relevant attributes for each staff member.

|= | Staff Definitions

Staff Definitions  Shifts per Staff  Group Definitions  Group Aeeregate Definitions  Tasks per Person

Set
No. | Enable StaffName comment All_Members Function Late_Attribute =
1 W June BYRMNE A Member_in_all Manager
2 ¥ Amick, Sarah Jane A Member_in_all HeadNurse
3 v Ismael Miranda A Member_in_all Chief
4 v Scott Lambert A Member_in_all RN Late Possible Eary_Possible
5 W Alexander Teodorovich A Member_in_all RN Late_Possible Eary_Possible
6 v Michael Pelland A Member_in_all RN Late_Possible Eary_Possible
7 ¥ Tim Davis A Member_in_all RM Late Possible Eary_Possible
8 W Thomas Braum A Member_in_all RN Late_Possible Eary_Possible
g v nguyen thu A Member_in_all RN Eary_Possible
10 v Ravi Zupa A Member_in_all RM Eary_Possible
11 W sitanshu kumar A Member_in_all RN Late_Possible Eary_Possible
12 ¥ Vineel Vallapureddy A Member_in_all RN Late_Possible Eary_Possible
13 v Paul Eato A Member_in_all LPN Late_Possible
14 W kKenton Veeder A Member_in_all LPN Late_Possible
15 ] E& Spaderna A Member_in_all LPN Late_Possible
16 v Wayne Marking A Member_in_all LPMN
17 ] KRISHNAKLUMAR. MANI A Member_in_all LPN
18 ¥ Brad Parker A Member_in_all LPN
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N Group Set
e
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B We describe here the staff set required by the constraints.

B When you click on the name of a group set name, the corresponding staff member is

displayed below. You can ¢

|| Staff Definitions

Staff Definitions  Shifts per Staff  Grou

p Definitions Group Aeeregate Definitione  Tasks per Perzon

Pnsure your operation is correct.

Set
No E Group Aggreg.ﬁe Operato Member of the Staff Property
A nable Name .
1 ) 2 3
1 v Night_Possiblé OR |- RN~ [+ LPN - Chief v
2 W Night_Impossible MNOT |- W - LPM - Chief o
3 W Late_Impossible NOT |- L;teﬁ'nssihle - o o
4 W Early_Impossible NOT |- /Earf_F'nssiI:uIe - o -
5 OR |« - - o
6 g~ - - -
7 _~OR [~ - - -
8 ~ | OR [+ v - -
9 yd OR |- - - -
10 pd OR |~ v - -
e
June BYRME

Amick, Sarak Jane

16



Shifts for each staff member

use it if the team and shifts are relatively fixed.
B We do not recommend using this in workplaces where shifts change from month to

month.

| | Staff Definitions

Staff Definitions Shifts per Staff  Group Definitions  Group Aeeregate Definitions  Tasks per Person

Set
StaffName Day_Shift Night_Shift After_Night_Shift Paid_Holiday
1 June BYRNE v v ¥ "]
2 Amick, Sarah Jane W W W W
3 Ismael Miranda W W v W
4 Scott Lambert W W v W
5 Alexander Teodorovich W W W v
6 Michael Pelland W W W W
7 Tim Davis W W ¥l W
8 Thomas Braum W ] ¥l W
g nguyen thu v v v v
10 Ravi Zupa W W v W
11 sitanshu kumar v W W v
12 Vineel Vallapureddy v v v ¥
13 Paul Eato v W W v
14 Kenton Veeder W ] ¥l W
15 B R Spadema v v ] v
16 Wayne Marking W "l v W
17 KRISHMAKLIMAR MANI W "l v W
18 Brad Parker W W ¥ v

B On the Shifts per Staff page, uncheck the box for impossible shifts per staff member.
B When a new staff member 1s defined, they will all start On state. Only uncheck and

=)



You will see the following by clicking on Settings — Day Definitions —

Scheduling Period.

l&:| Schedule Murse |

File | Settings | Constraints dule  Soche Sclutions  Windows Settings  Help
Day Definitions
Shift Definitions
Phase
e |= | Day Definiticns
Staff Definitions Scheduling Period | Predefined Days  Month Characteristic Days  Day fAgeregates

Macro Definitions

StartDate

FinishDate

StartDsiplayDate




p ¥
| “!.l Scheduling Period
e
M The StartDate and FinishDate are mandatory.

M StartDisplayDate does not need to be specified if not required.
| .+ | Day Definitions [roe| - [

Scheduling Period  Predefined Days  Month Gharacteristic Days  Day figeresates

et

Selecting the date in

StartDate
th.e C'fllendar and . —
Chcklng the Set Sun Mon Tue e Thus Iiri
button Wlll make lt 6 7 ] 9 10 11 12

valid.

Set

StartDate,FinishDate(
StartDisplayDate ),in FinishDate
the order.

artDziplay Date 1 9




The StartDispl

\

After StartDisplayDate

y

1S necessary for

continuity of the shift

from last month.

Previous month'is

past data from the

last month.

B | Cc Filter ‘ Previous Month ThelWeek Tl /Aeek ~
- | After_| - | Inhibi SETETE eration| - 3| 1 [ 234 s 67 8o wnkKal:
L Wed | Thu | Fi | Sat | Sun | Mon | Tue | Wed | Thu | Fi | Sat M
a 0 Michael Pelland Surgical_Possible ﬁ D | - E -_- S N il - D
e o BFD)
a 0 Thomas Braum al_Possible @ After Stal 'Date
o /D‘ nguyen thu Surgical_Possible @
BRINCTmE o En pE e
© 0| sitanshu kumar A= o] @l o]0 [l e [E | @ N1 =] el
> |«
ColumnConstraint Filter | Mon e |Wed | Thu | Fri | Sat | Sun | Mon | Tue | Wed | Thu | Fri | Sat | Sun | M ~
Two_Night_Shift 2 2 2 2 2 2 2 2 2 2 2
Two_After_Night_Shift 2 2 2 2 2 2 2 2 2 2 2
RN_ge_1_on_Night_Shift 2 1 2 2 1 1 1 2 2 2 1
RN_ge_1_on_After_Night_sShift 1 2 1 2 2 1 1 1 2 2 2
managerialpost_eq_2_on_Working 2 2 2 2 2 2 2 2 2 2 2
Prohibit_Trainees_working_together_Night_Shif |~ i} 0 1 1 0 0 0 0 0 1 0
Prohibit_Trainees_working_together_After_Nig |~ i} 0 0 1 1 0 0 0 0 0 1
Surgical_Day 1 1 1 1 2
Off_persons_le_10 10 10 10 10 10
Off_persons_le_13 10 9 11 12
Prohibit_Late 1] 0 0 0 0 0 0 0 0 0 0
Prohibit_Early a ] ] ] ] il ] ] ] ] ]
Late_eq_1 1 1 1 1 1 1 1 1 1 1 1
Ealy_eq_1 1 1 1 1 1 1 1 1 1 1 1
No_sergical_day 0 0 0 0 0
Dayshift_eq_3_on_Closed_day 3 3 v

[ We usually constraint only after StartDate.

J
N
o




> .
| X StartDate 1s base
4

o

M StartDate is the base for most Day definitions. (Exceptions are Month

Characteristic Dates which consists of absolute dates.)
B When we move to next month, this method is useful because we need only to

change the Scheduling Period.

21



. M‘i Predefined Days

Pk
~DE

B This page is read-only.

B Sctting the Scheduling Priod determines PredefinedDays automatically.

B For example, ThisMonth will be within thie StartDate between FinishDate, as shown
below. You can check it by clicking ThiSMonth.

|+ | Day Defihitions
Scheduling Period  Predefined D

November 2020

Wiz

Thu

Fri

Sat

AllDays
MationalHolidays

SubstituteHolidaws
SecondManth
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\ Sunday Definition

P
N

Clicking the Sun will show you the calendar below.

B=SISOS x|

|= | Day Definitiol
Scheduling Period \Predefined Days  Month Gharacteristic Days  Day figeregates

ThizManth i Sun

Mon November 2020

Tue Sun Mon Tue wied Thu Fri Sat

Wied 2 3 4 5 B 7

Thu ] 10 11 12 13 14

Fri 16 17 18 19 20 2
: 23 24 25 26 27 28

Sat 20

AllDays

MationalHolidays
SubstituteHolidays
SecondManth

23




B Clicking the NationalHolidays will show countries as below.
B Select your country, and Click on NatinalHolidays or

SubstituteHolidays again to show the dates.

B Save the project for memory.

|+ | Day Definitions

Scheduling Period  Predefined Days

ThizMonth

Eun

E

MatiohalHolidays
SubstituteHolidays
SecondMonth

MationalHoli

Manth Characteriztic Dave  Day fesreeates

|United States of AmericaiCaolorado
nited States of AmericaConnecticut
Inited States of America:Delaware
|nited States of America:District of Golumbia
Inited States of AmericaFlorida
Inited States of Americaiieoraia
Inited States of America:Hawaii
United States of Americaldsho
United States of Americalllinoiz
United States of Americalndiana
nited States of Americalowa
nited States of Americakanzas
lnited States of Americakentucky
United States of Americalouiziana
United States of Americaloviziana:Mew Orleans
United States of AmericaMaine
nited States of America:Maryland
United States of AmericaMaszachusetts
United States of America:Michigan
United States of AmericaMinnesota
nited States of AmericaMissizzippi
United States of AmericaMizzour
United States of America:Montana
nited States of America:Nebraska
United States of America:Nevada
United States of America:Mew Hampshire
United States of AmericaMNew Jersey
United States of America:MNew Mexico

|| S

12

13

o

13
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\ Month Characteristic Days

e
B On this page, you can set the days in the year after the StartDate, which are

absolute dates, so unaffected by changes in the Scheduling Period.
1.Entry the User Defined Name

2.Select the dates, pressing Ctrl-key

3.Click on Set

|+ | Day Definitions

Scheduling Perind  Pradefine: Month Characteristic Days  Day Aeeregates

Enable| Usey Defined Dates Clear Set
1 v MyHoliday
; My Holiday
4 A~
6 Sun Mon Tue Wed Thu Fri Sat [[Swe_ Mon Tue ‘wed Thu  Fri Sat Sun Mon  Tue 'Wed Thu Fri Sat
7 1 2 3 S 1T 2 3 4 5
8 4 5 6 7 8 ] 10 1 6 7 6 7 8 9 o 1 12
9 il 12 13 14 15 16 17 ] 12 13 14 12 14 1% 1% 17 1@ 19
10 2 1 20 21 2 2 24 15 16 17 19 20 21 20 A 22 23 24 2B X

2D 2% 27T 28 ¥ N ]| 22 22 24 % % = 28 27 28 23 0 3

Sun Mon Tue Wed Thu Fri Sat Sen Mon Tue Wed Thu Fri Sat Sen  Mon Tue Wed Thu Fri Sat

1 2 1 2 3 4 ] 6 1 2 3 4 5 &
3 4 5 & 7 8 9 7 8 9 o n 12 13 7 8 9 10 m 12 13
m n 12 132 14 15 16 4 1 1w 17 18 19 20 14 15 16 17 18 13 20
w1’ 1\ 20 22 22 23 21 22 23 24 B 26 27 21 22 23 24 25 26 2
4 2% % 2 2B B 30 28 28 29 0 N

Sun Mon Tue Wed Thu  Fri Sat Sun Mon Tue ‘Wed Thu  Fri Sat Sun Mon Tue 'Wed Thu  Fri Sat

1 ? B I 1 ? 1 4 v




. M‘i Day Aggregates

N

M This page allows you to set up different sets of days of the week using the
previously defined day names.

B Various sets are already defined by default.
B For example, if you click on a WeekDay, you will get the result displayed on the
calendar.

.- | Day Definitions |- E S
Scheduline Period  Predefined Days  Month Characteristic Days  Day Agereeates
Set Qay

No. | Enable| Day Aggregate Name {}permto

1 2 3 Sun Mon Tue Wed Thu Fri  Sat
1 W WeekDay OR [« Mon - Tue - Wed - 1 ? 3
2 v WeekEnds OR |- Sat - sun - - 4 5 6 7 8 35 10
3 v Day_on_Closed OR |- WeekEnds - NationalHolidays - - 11 ]f ;E ;; ;g ;E ;_
4 W ConsultationDay NOT |- Day_on_Closed - - - 5 28 - 03
5 v StartDateMinusl 1 |~ StartDate - - =
[ W StartDateMinus2 2 |- StartDate - - -
7 W StartDateMinus3 -3 |- StartDate - - =
8 v StartDateMinus4 4 . StartDate v v . November 2020
9 W StartDateMinuss S |- StartDate - - - o - -
10 v StartDateMinuse N StartDate . . . oun Mon Tue wed Thu Fri Sat
11 W StartDateMinus? 7. StartDate - - - 1 7
12 W StartDatePlus1 +1 |- StartDate - - - g 14
13 v StartDatePlus2 +2 |- StartDate - - - o
14 W StartDatePlus3 +3 |- StartDate - - - 37 20
15 v StartDatePlusd +4 |- StartDate - - - 79
16 v StartDatePluss +5 |- StartDate - = o
17 W StartDatePluss +6 |- StartDate - - >
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| M‘ ' WeekEnds
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M Likewise, you can see that WeekEnds are the set of Saturday or Sunday.
B You can edit any definition here as you like.

= ay Definiions =)o )
Scheduline Period  Predefined Days  Month Characteristic Days  Day Agereeates
Sat ek Ends
™ L4 October 2020 >
No. | Enable| Day Aggregate Name {}permto . .
1 2 3 Sun Mon Tue Wed Thu Fri  Sat
1 W WeekDay OR [« Maon = Tue = Wed = 1 Z 3
2 W WeekEnds OR |- Sat o Sun o - 4 5_ Ei, 7 g Cc 10
3 ] Day_on_Closed OR [~ WeekEnds - NationalHolidays - - PR 1f 1:’ 1; 1? 1;’ 1
o b} U Fd L4 L2 L)
4 ] ConsultationDay NOT [« Day_on_Closed - = o 2% 26 27 28 23 30 [3T]
5 W StartDateMinusl -1 |- StartDate - - -
6 W StartDateMinus2 -2 |- StartDate - - =
7 ' StartDateMinus3 -3 |- StartDate - - o
8 v StartDateMinus4 4T StartDate . v - November 2020
g9 W StartDateMinuss 5 |- StartDate - - - . -
Wed 3
10 | v StartDateMinuse | -6 |- StartDate - . . sun_Mon Tue Wed Thu Fi ot
11 v StartDateMinusy 7 |- StartDate - = = 3 5 4 5 =
12 v StartDatePlusil +1 |- StartDate - - v s 10 11 17 12
13 W StartDatePlus2 +2 |- StartDate - - - 6 17 18 19 20
14 L'a StartDatePlus3 +3 |- StartDate - - - 73 24 75 76 27
15 W StartDatePlus4 +4 [- StartDate o o - 10
16 ' StartDatePluss +5 [~ StartDate > o -
17 W StartDatePlusa +6 |- StartDate - - -




| M‘i ConsultationDay

N\
Pk
~DE
The ConsultationDay equals to Boolean NOT of Day on Closed, which is OR

of WeekEnds or NationalHolidays , defined in Month Characteristic Dates or

Predefined Days.
B You can edit them as you like.

] Day Defiiions R
Scheduling Perind  Predefined Davs  Month Characteristic Days  Dav Azerseates

Consultation

Set
Operato & n October X120

No. | Enable| Day Aggregate Name r

1 2 3 Sun Mon Tue Wed Thu Fri  Sat
1 v WeekDay OR [~ Maon Tue Wed 1 2 3
2 v WeekEnds OR |- Sat 5un 4 5 & 7 8 35 10
3 ] Day_on_Closed OR |- WeekEnds MationalHalidays 11 lf ;E ;? ;g ;E ;;
4 ] ConsultationDay NOT [~ Day_on_Closed 35 26 - R,
5 v StartDateMinus1 -1 |- StartDate
i W StartDateMinus2 -2 |- StartDate
7 ¥ StartDateMinus3 -2 |- StartDate
8 v StartDateMinus4 4 |- StartDate n November 2020
) W StartDateMinuss 5 |- StartDate - n -
10 v StartDateMinuse TR StartDate oun Mon Tve Wed Thu FPr Sat
1l v StartDateMinusy -7 |- StartDate 1 3 7
12 W StartDatePlus1 +1 |~ StartDate g 4
13 v StartDatePlus2 +2 |- StartDate 15 2
14 W StartDatePlus3 +3 |- StartDate 77 23 28
15 W StartDatePlus4 +4 |~ StartDate 25
16 W StartDatePluss +3 |- StartDate
17 v StartDatePluso +0 |- StartDate




. M‘i Any Set of Day can be created by set operation

T
farin

B When you click on a Operator, you can select from a variety of operators. The most
commonly used are OR, NOTxand AND.

B You can confirm iewostes R
Scheduling Period  Predefined Days  MonthGharacteristic Days Daw feeregates
Week D
how each operator s e
No. |Enable| Day Ag ate Nai Operato & n November 2020
Works by the nenie Jregate Tame Z 1 2 3 Sun  Mon Tue ‘wed Thu Fri Sat
1 v /Rf'eekDa\,r OR_|-| Man - Tue - Wed
1 2 WeekEnds ~ Sat - 5un = 1 - 3;‘ 4 5 6 7
Calendar I'lght. 3 Closed_Day R WeekEnds - NationalHolidays - 185 1‘; 1: 11 ;‘f 12 1;
. . 4 WaorkingDay ﬁg[_lj_ Closed_Day s 2 - A “e
[ | Cllelng on Da 5 StartDateMinusi 15 StartDate
6 StartDateMinus2 -6 w StartDate
7 StartDateMinus3 = StartDate -
Aggregate Name 8 StartDateMinusd StartDate - : December 2020
9 -

Sun Mon  Tue ‘Wed Thu Fri Sat

3
<4 |-
StartDateMinus5 5 |- StartDate
-
7

RUERIRIRIRIREFRIRIRIRIRIRIRIR

10 StartDateMinus6 StartDate - -
ShOWS ellow mark 11 StartDateMinus? - StartDate - - - > 5.
3 12
12 StartDatePlusl +1 |- StartDate v - {3 19
13 StartDatePlus2 +2 |- StartDate - - 20 76
On the Calenda’r' 14 StartDatePlus3 +3 |- StartDate ; ’
15 StartDatePlus4 +4 |- StartDate
16

StartDatePluss +3 |- StartDate

B You can synthesize any dates by using the dates previously described.

M In this way, you can create your own arbitrary set of days.

29



less. (This will affect the solution time and memory requirement.)

B We will use Alias to make it easier to see when entering the schedule,

although there 1s no distinction regarding constraints.

M [f you do not want to assign
Shift. In this case, you need to assign-the shift manually.

shift automatically, uncheck Automatic

M Please reduce the number of shifts as much as possible, usually to a few or

|= | Shift Definitions
Shift Definitions  Shift Aeereeates
Set
No. |Enable Shift Name Color Label Counts ROESS
Label Color
1 v Day_Shift LightGray |@| D v di 255,192, 12
2 W Night_shift Violet @ N v
3 W/ After_Night_Shift LightSkyBlue @ A ¥l
4 Early_Shift PaleGreen @ E ¥l
5 Late_Shift BurlyWood @ L v




-

> .
| M‘ ‘ Alias

X\
b
farin
M To add an alias, right-click to bring up the menu and add a column in the following

fig.
M There 1s no limit to the number of alias names, andthere 1s no impact on

performance.
B Don't forget to select a checkbox and click the

editing.

button when you've done

= |[@ ] =]

D | N \A |FH
Filtos Grrlicng Momd ThalWeak & / |E”E”E'

|= | Shift Definitions
Shift Definitionz  Shift feeres.

StaffName = >l
E=R(ECR =

./
Tet

No. | Enable Shift Name Color ‘ Label Counts Work Automatic Shift =
3 v Day_Shift LightGray |@ D = / = v di 255,192, 12
2 v Might_shift Violet @ N = / - ]

3 v After_Night_Shift LightSkyBlug @ A Copy - v
4 Early_shift PaleGreen @ E Paste - ¥
5 Late_Shift BurlyWood i L - v
[ Sermni_Night_Shift @: J Clear = o
7 Late_Night_shift @ 5 Add a Row - ]
8 Long_Day_Shift Tan @ LD Insert 3 Row - v
9 Beginning_of_Night_shift Cyan @ B i i - ¥

10 Waiting vellow @ W | aEzinimn | - v
11 Training Darkkhaki @ T Delete Rows o v
12 v Paid_Holiday Mediumaquamar @ PH =1 73 - v




| }‘i Time, Counts in Shift Definition

farin
B Define Work Hours if you want to use time constraints. If you're not using time

constraints, you don't need to define them.
B The Counts%:iio bedefined if you are counting integers for row constraints.

For more information, see Row Constraints.

.- | Shift Definitions [
Shift Definitions  Shift Aeereeates

Set
_ \A _ _ Alias1
No. | Enable Shift Name Color Label Counts Work Hours Automatic Shift
N Label [
1 v Day_Shift LightGray (@ D L - - v
2 v Night_Shift Violet @l N \ - - v
3 v After_Night_Shift LightSkyBlue @ A AN - - v
4 Early_Shift PaleGreen |@ E AN = = v
5 Late_Shift BulyWood @ | L e - v
6 Semi_Night_shift @i ] N\~ - v
7 Late_Night_Shift @i s AN - v
8 Long_Day_shift Tan @| LD 2N - v
9 Beaginning_of_Night_Shift Cyan @ B -\ < v
10 Waiting Yellow @f W - AN - v
11 Training Darkkhaki @ T = N\, - v
12 | Paid_Holiday PH - 7:45 - vl
13 Legal_Holiday GreenyYellow @ LH o - v
14 Paid_Vacation Gold @ PV - - v
15 Maternity_Leave DarkSeaGreen @ ML - - v
16 Holiday_Shift . Tomate @ HS v v v
17 Leader_Shift Qrange @ LS - - W
18 Meeting . CadetBlue @ M - - v
19 Student_Advising ‘MediumSpringGr @ SA - - v
20 Long_Might_Shift @: LN - - v
21 [i] HalfDay_Shift H [+ ] 3:45 [=] [w]




Shift Aggregate

Settings —  Shift Definition —  Shift Aggregate.
Click the Set button to update the Entry palette in Schedules.

[=] Schedule iurse Il ChUsers\sugaw\Documentsh\Git1\Schedule_nurse3_Gallen\SchedWg_Murse3_Galleny\English'Project_Samplest\Dector_Planning\dector_planning.nurse3

File  Settings Constraints  Schedule  Solve  Selutions  Windows Settings  Hel

; AN
(== ]=]
N E L PH ||EL MEL | (MMot] (ME
Sl ‘ et hift Definitions
StaffName -7 z 3 10 11 12 13 Shift initionz  Shift Ageregates
- Hon Tua Wad Thua Fri Sat Sun
Set
Fleming
i Shift Name
FMot] JHMot) JFMot] [FRet No. |Enable SMift r?g:;eregate Color Label Opermto
Freud 1 2

1 Night_Shifts 'E..... MNS1 OR. [» [:Beginning_of_Night_5hif|« After_Night_Shift -
Heimlich 2 Might_Shifts2 @ N52 OR [+] Semi_Night_Shift - Late_Night_Shift -
3 v Early_Late_Shifts 255,224, 19 @ EL OR |- Early_shift - Late_5Shift -
B 4 v Not_Early_Late 255,255, 19 | @ MEL NOT |- Early_shift - Late_5Shift -
Eustachi 5 v Not_Night_shift ~ 192,255, 19(@ | NNot : NOT |« Night_Shift = 5
6 v Not_Early 192, 255, 25| @ MNE NOT |- Early_shift - -
Golgi 7 v Not_Late @ ML NOT |~ Late_Shift - -
8 @ OR |~ - =
9 @ OR |~ - =
10 @ OR |~ - =




| T Not Operator sometimes makes 1t ssmpler
Ja P b

~he
e h
B For example, the shift aggregate of "Working" requires OR for many
elements, such as Day Shift, Early Shift, Late Shift, Night Shift, and so on.

However, "Working" can be written as Not Off using the XOT operator,
which is much simpler than many OR elements. In that ¢ase, we recommend

using Not Off.

.| Shift Definitions
Shift Definitions  Shift Agereeates

Set

No. | Enable ift rﬁgrﬁgﬂtﬂ Color al Operat Shift Name

e d 1 2 3
1 ,  Warking @ W \ OR |- Night_5hift - Early_shift - Late_Shift o
2 ¥ Working @ W NOT [+ Paid_Holiday o - -
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B Scttings — Staff definitions—Shifts per Staff
B When you set up a new shift, all staff will have a checked state on it.
B Don't forget to click the sgt button when you've done setting it up.

.| Staff Definitions

Staff Definitions  Shifts per StaH  Group Definitions  Group Aeeregate Definitions  Tasks per Perzon

Set

StaffName Day_Shift Night_shift After_Night_sShift Paid_Holiday
1 Staffl v v W W
2 Staff2 W W W W
3 Ctaff3 W W W W
4 Ctaff4 W W W W
5 Ctaffs W W W W
6 Staffa W W W W
7 Staff? W W W W
8 Staffs v v ] ]
q Staffa v v W W
10 Staff1o W W W W
11 Staff11 W W W W
12 Staff12 W W W W
13 Staff12 W W W W
14 Staffi4 W W W W
15 Staffis W W W W
16 Stafflo v v ] ]
17 Staff17 v v W W
18 Staff18 W W W W
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M‘ ‘ Using Shift Aggregates
~DETy

B By making full use of shift aggregates, you can enter various shifts that he/she
wants to take for that day while keeping the solution space as large as possible.

|| Schedule Nurse Il CA\Users\sugaw\Documents\Git1'Schedule_nurse3_Galleny\Schedule_Nurse3_Gallery\English'Project_SamplestDector_Planning\decter_planning.nurse3

File  Settings Constraints  Schedule  Solve  Solutions  Windows Settings  Help

e =N =S
I EE e
]
\
Sl ‘ T ‘\ |- | Shift Definitions
StaffName - T z 3 10 11 12 1z Shift Definitions  Shift Azeregates
- Hon Tua Wad Thua Fri Sat Sun
i PR ) [P [PA) PR st
o EEEE
NNot) [FMat] [FRat] [HNet] JRRot) [RMat) JHmet No. *the Shlftr?gg;egate Color Label Operrato it
Freud 1 2
1 Night_Shifts @ N51 OR. |+ |:Beginning_of_Night_Shif|» After_Night_Shift -
Heimlich Mriot 2 N Might—Shifts2 & Ns2 OR |+ Semi_Night_Shift - Late_Night_Shift -
¥l Early_Late_Shifts 255,224, 19 | @ EL OR |- Early_shift - Late_Shift -
) 4 v Not_Early_Late 255,255, 19[@ [ NEL NOT [« Early_shift - Late_Shift -
Eustachi b v Not_Night_shift 192, 255,19 @ | MMot| i NOT |- Night_Shift - -
¥l Mot_Early 192, 255, 25 | @ ME NOT [« Early_shift - -
Golgi 7 ") Not |ate @i N UNOT [ Late_ Shift - -
8 ) @ o - - .
9 @ OR |~ - =
10 @ OR |~ - db =




Summary of three elements in constraints

ey

B We have looked at how to specify them.

Settings

4 N o D

Day Set

Staff Set

NG S
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| M‘% Task Type Work Schedule

o

The task-based work schedule further requires an understanding of the concepts
of tasks and phases.

38



eE

‘ What is task?

‘)‘v

~DE
B Shift: Shifts were called for Day Shift, Night Shift, Late Shift, Early Shift, so
they are mainly a term for the horizontal direction.

— N 4 N 4 N

Internal medicine Internal medicine Internal medicine
- / NG J - /
4 ) 4 ) 4 )
Task - surgery Surgery surgery

- S S <

|| Emergency Emergency Emergency
- / NG J - /

B Task: On the other hand, a task is a vertical concept, such as surgery or 39

internal medicine, performed within a shift.



§ We may have tasks within a shift

‘u! |
T

B Think about one support nurse. We have multiple tasks within a shift.

Shift

Internal medicine

Task Surgery

ER

——

B Note we have a time-term for each task. 40



phase(

phasel

phase2

Shift
[Internal medicine}
Task [ Surgery }
m We will call each task period a phase in the tutorial. A1

B The number of phases is the sum of them per day.



B Active shift definition: A Nurse can only work one shift per day.

B Active shift is at most one AND at least one per day.

(Note: we must always define Off Shift to address the rule above.)

B Only Active shift can have active tasks. Inactive shift makes any tasks inactive state.
M Active task is at most one per phase.

Shift

Task

4 N
Day Shift Late Shift
- J
InActive Active InActive
— N
Internal
Medicing
)
Surgery
—

ER

42



' l":

. )“ a Binding a Shift to phases

ey

M Phase requires at least one shift to be defined.
B For example, the phO phase satisfies this condition since the Work and PH1 shifts

are defined.
B In principle, you must define a shift (Off in this example), which does not include a

phase at all.

a3

Phaze Phaze Yarzs Phase Vars Set

.= | Shift Definitidps
Set Shift Definitions  §hift Aeerezates
Phase Class Primary Phase
No. 1
Shift Name | Time | Phase | Color | Time | Phase | Color No. | Enable Shift Name Color Label
Day Phases 0 Whil @
1 Wark < 1 v \  Work Orange @ W
2 PH1 - 2 v \ PH1 Greenvellow @ 1
3 PHZ < 3 v \ PH2 PaleGreen | @ 2
4 = 4 v € Off White @ Y
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' l":

v Binding a Shift to inconsecutive phases

ey

B The phases do not have to be consecutive, as in the PH1 shift below.

al
Phaze Phaze Warz Phase Vars Set
= | Shift Definitions
et Shift Definitions  Shift Azereeates
Phase Class Priavary Phase Set
No. 0 1 2
Shift Name Time | Phase Time | Phase | Color | Time | Phase | Color No. | Enable shift Name Color Label
Day Phases
1 Work - 1 v Work Orange @ w
2 PH1Z - 2 v PH1Z Cyan @ 12
3 PH23 - 3 v PHZ3 LightBlue @ 23
4 PH1 &7~ 4 v PH1 GreenYellow |[@ 1
o PHZ - 5 v PH2 PaleGreen |@ 2
6 PHZ = 6 v PH3 LightGreen |[@ 3
7 - 7 W Off White @ i
M |shift -1 phase is also no problem.
o
Phaze  Phase Wars Phase Vars Set
|= | Shift Definitions
Set Shift Definitions  Shift Azeregates
Phase Class Primary Phasa Set
No. 0 1 2 3
Shift Name Time | Phase | Color | Time | Phase | Color | Time | Phase | Color | Time | Phase | Color No. | Enable Shift Name Color Label
Day Phases 0:0 [« pho @ | 1:0 [« phi @ | 2:0 [« ph2 @ | 30~ ph3
1 Early - W 1 v Early Yellow
2 Day - v 2 ¥l Day
3 Late - v 3 v Late Pink
4 Night - ™ 4 v Night Orange
5 - 5 ¥l ¥




M In the example below;
B We have at most 4 tasks per each phase.

M [t depends on the person in the table, Tasks per person.

B Do not check the optional checkboxes.

Task Definition  Task Aegrezates

B Settings—Task Definitions —Task Definition

Set
[] Use anather labes as phased task label
[] Allow use of notaskvar in active shift [] Allow use of notaskwvar in only scheduled task
No. | Enable Task Name Color Label | Automatic Task sl R
Label Color Label Color
1 v HeadNurse LightBlue @ He v
2 ] Nurse Pink @ Nu ]
3 ] Caretaker Yellow @ Ca v
4 = Trainee @: T o
LS = | Staff Definitions
Phase  Phase Wars Phase Wars Set Staff Definitions  Shifts per Staff  Group Definitions  Group Aeeregate Definitions  Tasks per Perzon
Set Set
Phase Class Primary Phase HeadNurse Nurse Caretaker Trainee
No StaffName
- 0 L 2 3
Shift Name Time | Phase | Color | Time | Phase | Color | Time | Phase | Color | Time | Phase | Color i HN_0 " " ¥
Day Phases 0:0 [+ pho @ 1:0 [~ ] phi @ | 2:0[~] ph2 @ | 3:0 [~] ph3 2 Hii_1 v v v
i Early - v 3 HN_2 v v
2 Day - e N A S N— 4 HN_3 v v
3 Late - v 5 NU_4 v >
4 Night - ™ 6 NU_5 v ”)
5 Z 7 NU_6 v v
8 NU_7 v !




o &

. “; % Task Aggregates
~DE

B Settings—Task Definitions —Task Aggregates

M In the example below;
B We have Taskl 2 and Taskl 2 3 as task aggregates.
B You can use those labels as shown in the fig. below.

| = =]

Tazk Definition Task Aegeregates

Set
No. | Enable Task .:\qggregates Color Label Operato Task Name
ame r 1 2 3
1 Night_Shifts @ : M5l OF. |~ |Beginning_of_Might_shif| « After_Night_shift
| 6 " Taskl_2 @ f12 OR [~ Taskl I Task2 -
o 7 ™ Taski_2 3 @ : |t123 OR |~ Taskl - Task2 - Task3
ot o | = | ==
vV V .
10 12
w2 B i ;., L -~ F
StaffName =
o E I DEEEEE

= | RowConstraint

FowPhazeConztraintGroup 1 l

Ensble | Set || RowPhsssConstrantGroupl | D E‘ E‘
|

Phase Pattern |

No. | Enable Row Constraint Name ‘ Day Type ‘ Group Type ‘ Constraint Type ‘ Max Min

S S T s W m— Level



M Settings—Staff Definitions —Tasks per Person
M This table 1s essential as a skill reference.

~ M Don’t forget to click Set when you’ve done editing.
| Staff Definitions =] = -

Staff Definitions  Shifts per Staff  Group Definitions  Group Aeeregate Definitions Tasks per Perzon

Set
StaffName Taskl Task2 Task3 Task4 Tasks Taske Task7 Tasks Task

1 June BYRNE v v ¥l
i Armick, Sarah Jane ¥l ¥l ¥l
3 Ismael Miranda v
4 Scott Lambert v v v
5 Alexander Teodorovich v "] v "]
6 Michael Pelland v W W v v
7 Tim Davis ]
8 Thomas Braum v/ v v
[:] nguyen thu ¥ v ¥ v
10 Ravi Zupa v v v
11 sitanshu kurnar v v *
12 Vineel Vallapureddy ¥l v
13 Paul Eato W [¥] ]
14 Kenton Veeder v v v
15 & Spadema v "] v "] v v
16 Wayne Marking ] v v ] v W
17 KRISHMAKLIMAR MANI ] ]
18 Brad Parker v
19 George Smith
20 mohamed mehmand
21 Vladimir Golev v v v v
22 asela.zuniega v v v
23 Terry Lalonde ¥ ¥ v ¥ ¥ ¥
24 Heechan Shin v v v v
25 A de Bruin v v v
26 Armaud Amadjikpe ¥l ¥l ¥l ¥l ¥l ¥l
27 Douglas Patterson ] v v W vl W
28 david smithson v/ v v v *
29 ALAN WATSON W W
30 Dear Vladirnir
31 Dagon Ryan v




4

. M‘ - NoTaskVar

o

B NoTaskVar is special task variable, used in special condition.



A

. Mg‘ Phase Object
farin

M Phase object ties a specific Phase to a particular task.

B Phase objects are optional, most users can ignore this function.

B A phase object consists of a phase variable and a set of phase variables.
B A phase object can be treated in the same way as a shift in most cases.

49



A

‘ “g1 Phase variable
ferin

B A phase variable 1s a reference to set of a task or task aggregate in a
day. It can be used like a shift.

20



-

ey

M A Phase Vars Set set is an OR of phase variables. It is like the relationship between a

shift and a shift aggregate, but a Phase Vars Set can also have a shift as an element.
B The Phase Vars Set has limitations in integer counting and time constraints.

(1) Inverting counting is not supported.
(2) The elements must be in an exclusive set.

|
8 Phase Vars Set

o1



| Constraints

B Constraints are classified as below.
B You won't need to use the advanced features of the Python language constraints for
most situations.

O :
Row Constraint

4 ~ -
Calri Camaimiin: Extended Function
- J Python Language

Pair Constraint




B No matter which constraint you choose, you will need to specify the Day set, the

Shift set, and the Staff set.
M In addition to this, the task set and (phase object) must be described in the task-

based work schedule.
M Only if the GUI cannot describe a description will we use Python language

constraints.

[ Day Set 1 |:> / [ Row Constraint

J

_ E> % ) Extended Function

1 Constraint
1 E> C S J Python Language

. Constramnt

[ Staff Set

Pair Constraint

---------------------------




-

-
E‘ Direction on Constraints
.

4
ey

B Row constraints are on the horizontal directional rule per each staff.
B Column constraints are on the vertical directional rule per each day.
B In Task-based constraints, column constraints are on the vertical directional rule

per each phase.
M Pair constraints are on a staff pair, which 1is a vertical directional rule per each day

or phase.

s R
EpLREE | EEknEEauEE
— srve— = B | _F
staff1 Row constraints
Staff2
Staff3
Staff4
Staffs
e - Column
staff7 [ constraints
.. I
| y




Row Constraints Summary

There are four types of constraints on row constraints, as shown below.
B Prohibit Pattern Describe one or more patterns.

B Max Min Pattern Specifies the maximum and a minimum number of patterns.
Either maximum or minimum, or both, must be listed. Describe one or more patterns.
B [nteger Count Count shift or phase object.

B Max Min Time Count time value. Specifies the max/min of it.

- | RowConstraint EI@
Consecu tive Off_Days I Flattening | Twa-Shift ] CardinalityConstraint }
Enable Set ‘ Congecu tive_Off_Days | D @ . .
Shift Pattern . L
; o . S First pattern Last patt
No. | Enable Row Constraint Name Day Type Group Type Constraint Type 7 . 7 5 # . . Max Min Py daytype daytyp:
il v SatSunOff AUtw:.laot:tﬁThls— | & _Member_in_all + | Max-Min_Pattem |~ v 1 - 5 |- Sat -
2 " TwoDa\;sOffaf'te|'.L\fte|'_N\ght_Shlft_lfpo Automatic_This_ ~ | A_Member_in_All ~ | Prohibitt_Pattem |~ ” T T 3T T
ssible. Month
3 - ~ | Prohibitt_Patterm |+ - - - -
4 hd = | Prohibitt_Pattern |+ - - - -
5 - - || Prohibitt_Patterm |+ - - - -
6 - - | Prohibitt_Pattern |+ - - - - v
< >




I |

bs
ey

M Checkmark If not selected, the constraint will be ignored.

ssible. Month

3 - -

Prohibitt_Pattem |+

4 - -

Prohibitt_Pattern |+

5 - -

Prohibitt_Pattern |+

6 - -

Prohibitt_Pattemn |«

= | RowConstraint EI@
Cohzecu tive Off_Ddvs I Flattening Twn—Shift] GardinalityConstraint }
Enable S | Consecutive Off_Days ] D @ . .
Shift Pattern . ~
) o ) s First pattern Last patt
No. | Enab Row Constraint Name Day Type Group Type Constraint Type - . . 3 Max Min Level daytype daytyp:
1 v* Satsunoff Auturaaot;ctﬁ'rhls_ [ &_Member_in_All + | Max-Min_Pattermn |+ 1 5 |= Sat
2 " TwoDaysOffafterafter_Night_Shift_ifpo : Automatic_This_ w | A_Member_in_all * | Prohibitt_Pattern |« 3 |- <




constraint.

B The constraint will be active only if the first pattern of the day matches the day type.
B The constraint will be active only if the last pattern of the day matches the day type.

|- | RowCenstraint EI@

FowCaonstraintGroup 1 ] RovGonstraintGroup2 I

Enable Set | FowConstraintGiroup 1 ‘ D .
Shift Pattern ’

s . - Soft First pattern Last pattern
No. |Enable Row Constraint Name Day Type Group Type Constraint Type I] 1 n N . o ﬁ Max Min Toudd daytype daytype

3 v Prohibit_one_day_work_on_weekendsl FI’UerE?‘II;tEBtEM\ | A_Member_in_all| = : Prohibitt_Pattern |« |: [w - A - Sat - -

~ | A_Member_in_all| = : Prohibitt_Pattern |~ v - - - - Sun -

4 v Prohibit_one_day_work_on_weekends2 F DmSIEiIStID ateMi




Row Time Constraint

-Min_hours .

B Only one pattern ts-allowed. Multiple patterns are not allowed.
B Either maximum or miftimum, or both, must be listed.

B No invert checkmark 1s permitted.
B No soft level 1s suppoxted.

|= | RowConstraint =
Consecu tive Off_Davs ] Flattening ] Two-Shift  CardinalityConstraint l
Enable Set | CardinalityConstraint | D @ .
shift Pattern
) ) SA ) Soft Firs|
No. | Enable Row Constraint Name Day Type Group Type Constraint e Max Min |
Level di
0 1 2 3 4 5 6
1 ¥] Mumber_of_Paid_Holidays ThisMonth = [ A Member_in_all| = | Max-Min_Hours |+ \ . 69.75 - 69.25 - -
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Row Integer Count Constraint

B Specifies the max/min of the counts.

B Either maximum or minimum, or both, must be listed.

B Only one pattern is allowed. Multiple patterns are not allowed.

B No invert checkmark is permitted.

B Soft Levelds supported, unlike Time ¢onstraint.

B The counting objects are count field of shifts or phase object.

B [f the counting objCets are aggregate type, the set must be exclusive.

(= Shift Definitions =N =R
Shift Definitions  Shift Agerezates Shift Aegregates
Set
Shift Aggregate Operato Shift Name -
No. |Enable ﬁgr?'eeg Color Label | P = < 5 . | Enable Shift Name Color Label Counts Work Hours
1 Might_shifts b | NS1 OR |~ [Beginning_of_Night_Shif |~ r_Night_sShift 3 & F@'LHDMBY MediumAguamar @ PH 2 = 8:0
2 Night_Shifts2 NS2 OR [+ Semi_Night_shift - Late_Mght_shift | 13 Legal}&ghdav GreenYellow |@ LH =
3 Early_Late_Shifts FL OR |+ Early_shift pauj_\,ia[ag@] Gold @ PV -
4 ~ Day_0ffs Ofs OR [~ Paid_Holiday =7 Matemity_Leahs DarkSeaGreen @ | ML -
5 Day_Aagregate Ds OR |~ Day_shift - Holiday_Shift "\ Tomato @[ HS - -
6 \ OR Leader_Shift N\ Orange @| LS - -
7 \ OR |~ - Meeting CadetBlue @ M - -
8 OR |- - }g\ Student_Advising MediymspringGr @ | SA -
] OR [+ - 20 Long_Night_Shift LN - -
10 [, NE - 21 HalfDay_shift H i S 40 =
22 LegalHoliday LHS - kv
< > < >
|= | RowCenstraint EI@E
Consecutive_Off_DayS] Flattening | Two-Shift CardinalityConstraint l

Enable Set | GardinalityConstraint | D @ . .

Shift Pattern
N Enabl Row Constraint N Day T G T Constraint T M Mi Soft First p
0. nable ow Constraint Name y Type roup Type nstr: ype ax in Level dayt

1 2 3 4 G 6

0
1 Murnber_of_Paid_Holidays ThisMonth | A_Member_in_all| ~ Max-Min_Hour& . OffTimeMax |+ OffTium% - -

OffCountsMax |» | OffCountsMin v 1 |-

2 v Mumber_of_Paid_Holidays_Courts ThisMonth | A_Member_in_all » [ Integer_Count |+




Row constraint Vectorized max/min

B When you want to change the Max/Min value for each staff member, you can use

the following method.
B We can apply vectorized max/min values only for the group's attribute items

described by only positive integers. Blank spaces are allowed. In that case, the staff
will have no constraint.

= | Staff Definitions =N ==
Staft Definitions  Shifts per Staff  Group Definitions  Group feeregate Definitions  Tasks per Person
Set
Ll
No. |Enable StaffName comment All_Members Function Off TimeMax Off TimeMin OffCountsMax OffCountsMin
il ] Staffl A_Member_in_all - Nurse o 80 o 69.25
2 ] Staff2 A_Member_in_all - Nurse o 80 o 69.25 =
3 ] Staff3 A_Member_in_all - Nurse o 80 o 64 o 17 o 17
4 ] Staff4 A_Member_in_all - Nurse o 80 o 64 o 17 o 17
5 ] Staffs A_Member_in_all - Nurse o 80 o 64 o 17 o 17
6 ] Staffo A_Member_in_all - Nurse o 80 o 64 o 17 o 17
7 ] Staff7 A_Member_in_all - Nurse o 80 o 64 o 17 o 17
8 v Staffa A Member_in_All Nurse - a0 o 64 o 17 o 17 v
| = IERES
Oonsecutive_Off_Days] Flattening | Two-Shift  CardinalityCGonztraint l
Enable Set | CardinalityCGongtraint | D @ . .
shift Pattern ) ~
No. Enable Row Constraint Name Day Type Group Type Constraint Type Max Min SDL T
X 0 2 3 Level dayt
l Number_of_Paid_Holidays ThisMonth * A Member_in_All| » | Max-Min_Hours |+ . OffTimeMax |« OffTimeMin - -
2 ¥ Number_of_Paid_Holidays_Counts ThisMonth » | A Member_in_All| » [ Integer_Count |+ . OffCountsMax |+ OffCountsMin |+ 1 |-




i

_“‘ & New page for phase constraint group

Ry

B This 1s the page for describing the constraints for the tasks in each phase in row
constraints.

B Right Click on the blue part—Insert Phase Page

Right click on the blue part to bring up the menu page.

= | RowCenstraint

FowPhazeConztraintGroup 1 l FowConstraintGroup 1 ] RowConztraj

—rs—

el k= | RowPhaseGonstraintroup | | Insert Mew Page at this Page Position

| Insert Mew Phase Constraint Page at this Page Position |
No. |Enable| Row Constraint Name DetetslihePage Max Min E::(:I
Set Tab Color 1 2 3 4 5 &

Move Left

1 v Prohibit Late-Early e Move Right " N -

Phase Pattern

—
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IR Row phase constraint

Ry

B The phase pattern 1s in the order of the phase name as defined in the phase definition.
B The Pallet 1s tasks or task sets.
B The sample below prohibits Late-Early sequence of Task].

1 Phase Class Primary Phase
= | Task Definition =n == -
L - 0 1
Task Definition  Tagk Ageregates =
Shift Name Time | Phase | Color | Time | Phase | Color
Set Day Phases ; Whi| @
1
[] Uze anather labes as phased task label 2
] Allow uge of notaskear in active shift :
No. | Enable Task Name Color Label | Automatic Task |
il ] Jobl Xellow @ 1 Y]
= | RowConstraint EI@
RowPhaseConztraintGroup 1 l RowConstraintGroup 1 ] RowConztraintGroup?
Enable Set | RowPhaseConstraintGroup! | D
Phase Pattern ~
No. Enable Row Constraint Name Day Type Group Type Constraint Type Max Min SOﬂl
0 1 2 3 4 5 6 Leve

il ¥ Prohibit Late-Early Autor:llzétrl]ctﬁThm_ ¥ | A_Member_in_all| = | Prohibitt_Pattern |+ - - - 62




Group Management

B We can color the tabs of the constraints or change the order.

Right click on the blue part to bring up the menu page.

= | RowCenstraint
FowPhazeConztraintGroup 1 l FowConstraintGroup 1 ] RowConztraintG

—
Insert NE\\ Page at this Page Position

| Insert New\“hase Constraint Page at this Page Position |

iEnablei Set || RowPhaseConstraintGroup! |

Phase Pattern o
No. |Enable Row Constraint Name EEETS Ege Max Min 2

Set Tab Colo 1 2 3 4 5 6 Level

Move Left
1 v Prohibit Late-Early e Move Right " N -
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IR Usage of Macro

Ry

If you want to define the same constant in multiple places, it is useful to define macros.
This makes it easy to perform monthly maintenance, as long as you only need to set up
the period and change the value of the macro.

(=] = || ==
Macra Definitions
Set
No. | Enable MacroName ‘ ConstraintType Value
1 v NightMax Row - 5
2 v NightMin CRowe——_ |- 3
= | RowConstraint
Consecutive_Off_Days] Flattening ] Two-5hift  CardinalityConstraint l
Enable Set | CGardinalityCongtraint | D @ . .
ermn
No. | Enable Row Constraint Name Day Type Group Type Constraint Type Max Min
0 1 2 3 4 [T3—_ &6
— .
-
2 ¥l Number_of_Night_Shifts ThisManth » [ A_Member_in_All « | Max-Min_Pattern | « MNightMax |=| NightMin |+
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| Column Constraints
Jd

ey

There are five types of column constraints, as shown in the figure below.
M Prohibit Shift Prohibit the Shift.
B Max Min Staffs Specifies the maximum and minimum number of staff to be

assigned.
M Force Shift Force the shift,inverse of Prohibit Shift.
B Max-Min_Hours Time Constraint

B Soft Staffs Max Min Extended function of Max Min Staffs.

|+ | ColumnConstraint

ColumnConztraintGroup 1 I GolumnConstraintGroup? ]

Enable Set | ColumnConstraintGroup 1 |
‘ ‘ Soft Constraint Level
No. | Enable| Column Constraint Name Day Type Group Type Shift Type Constraint Type Max Min Max for different Soft Level
weight

1 v TwoNightShift ThisMonth - | &_Member_in_Alll= |  Night_Shift |+ 2 [= ]

2 v TwoafterNightshift ThisManth ~ | A& _Member_in_all[ -+ | After_Night_Shift | - Ja{s])lsf 8815114 2 - 2

3 v At_least_1_nurse_per_Night_s ThisMonth = Murse = Night_Shift | - |Max-Min_Staffs > 1

4 ) At_least_1_nurse_per_After Ni ThisMonth - Nurse ~ | After_Night_Shift [« Il\:floar;-i'!_ith’fnturs - 1

5 *] At_least_10_persons_on_Days ConsultationDay - | & Member_in_All[+ Day_Shift * 1Soft Skaffs Max-Min 10

6 v At_least_5_persons_on_Days_ Day_on_Closed + | &_Member_in_Alll = Day_Shift - Max-Min_5tafts 5

I - - Prohibit_Shift

8 Prohibit_shift

2 Prohibit_shift

W CheckBox Selecting the checkbox will make the constraint enabled.
M Set You need to click on the Set button to reflect the changes.
B You must enter Column Constraint Name, Day Type, Group Type,Shift Type, and

Constraint Type.
B If you enter any of 1 to 7 in the soft level, it becomes a soft constraint, and if not,

it 1s a hardware constraint.



i . .
| D Column Time Constraint
Ja

=
T
H Select Max-Min Hours.

B Either maximum or minimum, or both, must be listed.
B No soft level 1s supported.

|+ | ColumnConstraint

CGalumnConstraintGroup | l ColumnGaonstraintGroup? ]

Enable Set || ColumnGConstraintGroupl |
Soft Constraint Level
No. |Enable| Column Constraint Name Day Type Group Type Shift Type Constraint Type Max Min Max for different Soft Level
weight
7 v MaxOffsTimes ConsultationDay ~ | A_Member_in_alll ~ Day_0ffs - Max-Min_Hours - 26
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| M‘i Column Soft Staffs Max-Min

N

M It is a extended function of Max-Min Staffs.

B You can set the soft level for the Max and the Mi

B You should check both levels on the solution page;
otherwise, the behavior is undefined.

individually.

|+ | ColumnCenstraint

CalumnConztraintGroup 1 l ColumnConztraintGroup2 ]

Enable Set | GolumnGaonstraintGroupl |
| Soft Constraint Level
No. | Enable| Column Constraint Name Day Type Group Type Shift Type Constraint Type Max for different Soft Level
| | weight
il v TwoNightShift ThisMonth ~ || & _Member_in_All[ + Night_shift [~ | Soft_Staffs_Max-Min [-| 3 -2 <« T 2
7 - - - Prohibit Shift -
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'M‘ ‘ Column Task Constraint

Ry

B This page is for describing constraints on tasks per phase in the column constraints.

Right click on the blue part to bring up the menu page.

|= | ColumnConstraint

ColumnConstraintGroupl {excel gen |

Enable set | exceleen | Insert Mew Page at this Page Position
Insert New Phase Constraint Page at this Page Position
No. | Enable| Column Constraint Name Day Type Delete This Page nstraint Type Max Min
1 ¥ Job1A_Member_in_All_ph0 ThisManth - A Set Tab Color -Min_5taffs [« || JoblA_Member_in_all_max [+ | JoblA Member_in_all_min [~
2 v Job1a_Member_in_all_ph1 ThisMonth - A Move Left -Min_Staffs [« | Jobia_Member_in_All_max [« | Jobia_Member_in_aAll_min [+
Mowe Right
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‘ Column Vectorized ma
~

X-min

B Refer to Specifying Max/Min Tasks in Column Constraint.

EH| = [=] £
Task Definition  Tack Agereeates
o Phase Set
Phase Phase Wars Phase Vars Set
[] Use anather labes as phased task label
Set [] Allow use of notaskeyar in active shift
Phase Class Primary Phase No. | Enable Task Name Color Label | Automatic Task |
No. 0 1
shift Name | Time | Phase [ Color | Time | Phase | Color 1 a Taskl FFFFFOD @ 1 ¥
Day Phases 0:0 [~ ph0 Whi[@] 1:0 [~ phl Gai @ 2 bl Task2 7920050 @ 2 v
1 Work - : : 3 v A Task3 @ 3 v
2 B z 4 v Taskd #DAEEF2 (@] 4 v
3 PH2 - 5 v/ Task5 #FDEODO  [@| 5 v
4 - 6 | o Tasks #FCOSB4 (@] b6 v
7| M Task? #92DDC @ | 7 v
8 v Tasks #DBE4BC @ 8 v]
9 v Task9 #EBFIDE @ 9 vl
| Y| v Task10 #C4D798 @ 10 v
— il ] Taskil @§ 11 ]
excel gen l 12 v Task12 #C4BD97 (@] 12 v
Enable Set | excel_gen | 3 >
Soft Constraint Level
No. |Enable| Column Constraint Name Day Type Group Type ase Type Task Type Constpaint Type Max Min Max for different
weight
1 ] Task1A_Member_in_All_pho ThisMonth - [ A_Member_in_All - pho Taskl - MaWin_Staf‘Fs - |: Task1A_Member_in_all_max Task1A_Member_in_all_min [~
2 ] Taskia_Member_in_All_ph1 ThisMonth - | & _Member_in_all ~ phi Taskl - I\yﬂx-Min_Staﬁs » | Task1a Member_in_All_max Task1A_Member_in_All_min [+
3 vl TasklRegisteredMurse_pho ThisMonth - | RegisteredNurse |« pho Taskl - /’Iax-Min_Staf‘fs - | TasklRegisteredNurse_max Task1RegisteredMurse_min |~
4 vl TasklRegisteredMurse_phl ThisMonth - | RegisteredNurse | = phi Taskl ~/ Max-Min_Staffs [~ | TasklRegisteredNurse_max TaskiRegisteredNurse_min |~
5 ] Task24_Member_in_all_ph0 ThisMonth ~ [ A_Member_in_Alll ~ pho Task2 Max-Min_Staffs |~ || Task2a_Member_in_all_max Task24_Member_in_all_min |-
6 v Task2A_Member_in_All_phi ThisMonth + A _Member_in_Alll ~ phi Task2 /.7 Max-Min_Staffs [~ [ Task2A_Member_in_ail_max Task24_Member_in_All_min [~
7 ¥ Task2RegisteredNurse_pho ThisMonth ~ || RegisteredNurse |~ pho Task2 - || Max-Min_Staffs [~ || Task2RegisteredNurse_max Task2RegisteradNurse_min |~
8 ] Task2RegisteredNurse_ph1 ThisMonth - || RegisteredNurse [~ phi Task2 ~ || Max-Min_Staffs [~ | Task2RegisteredNurse_max Task2RegisteradNurse_min |~

Soft Level
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'M‘ ‘ Entering Schedule

Ry

Then select the pallet to enter it. (In the image below)

Lo [ mEm]

+ Schedule
(O |INTA |E
Staﬁﬂa“—'e - ‘ 27 ZB-rh 2,::- — 30 \\ 31 -
- Had Ih Fri \Qt Tuan Ha| Had ki F Sat Tuan
: N\
Make it blank AN T
D] Select a cell by
clicking onthe |-
Staff3 o
point where you |
- want to enter the |
Staffs data.




r
A
| D Undo
ug_d

ey

Bl Click on Undo.

' Schedule -GS

Jrda Fedo 2 4 . .
StaffName z % 5 E] 3
Staff1 1 1 1
Staff2 1 1 1
Staff3 1 1 1
Staffa 1 1 |41
Staffs




B The current input 1s cancelled. If you want to undo the undo,

click Redo button.

StaffName

ThalWaak

RSN Hol =58

H I\2 I\3 [CREN | [ER[EN

Hon

Staffl

Staff2

Staff3

Staff4

Staffs
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| M‘i Multiple Entering

ey

B You can enter multiple cells at once.

Click on 1
i Schedule =N B8 % i Schedule =N =R )
Undo | | Redo 112 |3 ||4 ||D . 8 (|9 Undted|| | Redo 112 (|13 ||4 ||D 8 ||9
e e s e i "
s - 1
Staff2 |:> B2
Staff3 i
Staffs i
Staffs Staffs
< > ’ - g i
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>

| M‘ ‘ [Locked state
Ny

ey

B Yellow marking reflects the cell 1s locked.

i Schedule =N B =

- 112184 5]8 9

Filtac ‘

StaffName

Thu Fri Sat Sun Han Tua Wad

Staffl

Staff2

Staff3 II

Staff4

(%]

=)

Staffs

Staffe

Staff7

Staffs

Staffo




Copy to Excel

\
v
7

B After Selecting it, right-click on it and click on Copy as Text.

i Schedule =B
HERENERERER | [ERER
Use this between StaffName - — ““ : e :
Schedule Nurselll. o) mea |wee e | et ] me QSR den

\ Staff1 5 | 3 | \
Staff3 N\ Paste ' ' \

2 T cops
fEa ’7 | Copy as Text

. 1 Clear Selected Portions
Clear Al
Staff6 3 Set Hard Constraint on Selected Portions

Set Soft Constraint Level on Selected Portions

Staff7 . Lock

Generate Random Schedule
Staffs 4 Print

Print as Harcopylmage

Export to Excel

Staffo

Copy to Clipboard
Output C5V File

TS T -




g
| Mg“ A staff to appear at the top while I'm typing
2

B Please make the scroll bar appear and move the staff after you complete the
window sm

F. 1 J
Staffmm - 1 2 3 4 5 8 T a8 E]
L h Tua HWad Thua Fri Sat Sun Hon Tua Had \
Staff4 4 | H | 3 |
stats o 7] 6]
: : i
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| M‘ & Entering Task Schedule

N

B The window of Task Schedule will appear as well Shift Schedule after clicking

here when you define more than one phase.

B Click Window Settings—Cascade in the window to make it visible when you
can not see it.

M The palette is lined with labels for tasks and task aggregate.

o= Task Schedule \4 =] o |
nds | Rodo IEA - [ERERCRERERER R[S
Gl ‘ '::a r_::: 1;11 S:t 5:1: x:n l‘ 'l:ﬂ l:u 1’:1 S:t B:n .
staffName

June BYRNE 1 2

Amick, Sarah Jane

Ismael Miranda

Scott Lambert
Alexander v
< >
_ 29 30 31 1 2 3 4 3 [ 7 8 9 ~
e e Wed Thu Fri sat Sun Mon Tue Wed Thu Fri sat Sun
Taskl - A_Member_in_All < 0 0 0 0 4 1 4 2 4 2 4 2 4 0 0 0 0 0
4 1 4 2 4 2 4 2 4
Taskl - [ RegisteredNurse |« 5 i i 5 i 5 i 5
) ] i} i] i} 2 1 3 3 2 2 3 2 2 0 i] 0 0 0
Task2 * [ A_Member_in_all| = 5 i 3 3 5 5 3 5 5
. 0
Task2 ~ || RegisteredNurse |« i i i i ) 5 ) i
0 ] 0 ] 0 2 0 1] 0 0 0 0 0 0 0 0 0 0
Task2 » [ A Member_in_all| - 5
Tacl-2 - ! PandictarcdAbiires | = 0 0 0 0 0 0 0 0 0




W Specifying Max/Min Tasks in Column Constraint

L
farin
M Below is a TaskProjects/task import with skills.nurse3.

M This table that defines the maximum and minimum.
B The upper row corresponds to max and the lower row to min.

|= | ColumnCenstraint EI@
excel gen l
Enable Set | excel gen |
Soft Constraint Level ~
No. |Enable| Column Constraint Name Day Type Group Type Phase Type Task Type Constraint Type Max Min Max for different Soft Le
weight
il ] Task1A_Member_in_All_ph0 ThisMonth ~ i A_Member_in_All[ ~ pho o Taskl - | Max-Min_Staffs [~ || TasklA Member_in_All_max |- || Task1A_Memper_in_All_min [~
2 vl Taskla_Member_in_all_ph1 ThisMaonth - A _Member_in_all[+ phi - Taskl - [ Max-Min_staffs [« A_Member_in_all_max |~ | Taskis~Member_in_all_min [«
3 ] Task1RegisteredMurse_ph0 ThisMonth ~ | RegisteredNurse |~ pho o Taskl o Max-Min_Stjﬁfé/v TasklRegisteredNurse_maetsT TasklRegisteredNurse_min |-
4 ] Task1RegisteredMurse_phi ThisMonth ~ | RegisteredNurse |~ phi o Taskl o MWtaffs - TasklRegisterme ~ || TasklRegisteredMurse_min |-
5 ] Task24_Member_in_All_ph0 ThisMonth ~ i A_Member_in_All[ ~ pho o Taskz /’ﬁax-Min_Staffs o Taswer_in_ml_max ~ || Task2a_Member_in_All_min |-
6 ] Task24_Member_in_All_ph1 ThisMonth ~ i A_Member_in_All[ ~ phi - Tyké/ - Max-Min_Staf‘fs,ﬁ'ﬂz.A_Membe|_in_AII_max ~ || Task2A_Member_in_All_min [~
7 v Task2RegisteredNurse_pho ThisMonth [+ ReqisteredNurse |~ phi - Task2 » | Max-Mip&#fs |+ | Task2RegisteredNurse_max |+ | Task2RegisteredNurse_min |
8 ] Task2RegisteredMurse_ph1 ThisMonth ~ | RegisteredNurse |~ phi = Task2 o i AMExMin_staffs |- | Task2ReaisteredNurse_max |- | Task2RegisteredNurse_min |- ]
< >
| < 7
- 29 31 1 2 3 4 5 6 7 8 9 ~
Task Name Attribute ‘ Wed /I?Iﬁ.l, _m— | sat Sun Mon Tue Wed Thu Fri Sat Sun
Taskl = A Member_in_All = & v — 0 0 0 0 4 ! 4 2 4 2 4 2 4 0 0 ¢ 0 0
4 1 4 2 4 2 4 4
Taskl ~ [ RegisteredNurse |- 5 i 5 i 5 i 5 i 5
. 0 0 0 0 2 1 3 3 2 2 3 2 2 0 0 0 0 0
Taskz [ A _Member_in_all| = 5 i 3 3 5 5 3 5 5
N X 1]
Task2 ~ [ RegisteredNurse i i 5 i i i 5 i 7
0 0 1] 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Task3 * | A_Member_in_All| 5
0 1] 0 0 0 0 0 0 0
Task3 + | RegisteredNurse |+ 5
- . PP R 0 0 0 0 4 2 4 4 4 4 3 4 4 0 0 0 0 0 v
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'M‘ & Task Max/Min in Schedule

Ry

B If you change only the maximum and minimum values without changing the task

names and attributes, you do not need to maintain the column constraints.
B However, if you change the task name or attribute name, you need to maintain the

corresponding column constraints (delete or change the constraints).

|2 | ColumnConstraint EI@
excel gen l
Enable Set | excel gen |
Soft Constraint Level ~
No. |Enable| Column Constraint Name Day Type Group Type Phase Type Task Type Constraint Type Max Min Max for different Soft Le
weight
il ] Task1A_Member_in_All_ph0 ThisMonth ~ i A_Member_in_All[ ~ pho o Taskl + || Max-Min_5Staffs [~ | TaskiA_Member_in_All_max [~ | TaskiA Member_in_All_min [~
2 vl Taskla_Member_in_all_ph1 ThisMaonth - A _Member_in_all[+ phi - Taskl - [ Max-Min_staffs [« || Taskia_Member_in_all_max [+ || Taskia_Member_in_all_min [~
3 ] Task1RegisteredMurse_ph0 ThisMonth ~ | RegisteredNurse |~ pho o Taskl ~ || Max-Min_5taffs [~ || TaskiRegisteredMurse_max |~ | TasklReaisteredMurse_min |~
4 ] Task1RegisteredMurse_phi ThisMonth ~ | RegisteredNurse |~ phi o Taskl ~ || Max-Min_5Staffs |~ || TaskiRegisteredMurse_max |~ | TasklReaisteredMurse_min |~
5 ] Task24_Member_in_All_ph0 ThisMonth ~ i A_Member_in_All[ ~ pho o Task2 ~ || Max-Min_5taffs [~ | Task24_Member_in_All_max [~ | Task2A Member_in_All_min [~
6 ] Task24_Member_in_All_ph1 ThisMonth ~ i A_Member_in_All[ ~ phi = Task2 + || Max-Min_5Staffs [~ | Task2a_Member_in_All_max [~ | Task2A Member_in_All_min [+
7 v Task2RegisteredNurse_ph0 ThisMonth ~ : RegisteredNurse [~ pho - Task2 + | Max-Min_staffs [~ | Task2RegisteredNurse_max [+ | Task2RegisteredNurse_min [+
8 ] Task2RegisteredMurse_ph1 ThisMonth ~ | RegisteredNurse |~ phi = Task2 ~ | Max-Min_5taffs [~ | Task2RegisteredMurse_max |~ | Task2ReaisteredMurse_min |~
<
| < 7
- 29 30 31 1 2 3 4 5 6 7 8 9 ~
Task Name Attribute Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
Taskl - A _Member_in_all = 0 0 0 0 4 1 4 2 4 2 4 2 4 0 0 0 0 0
4 1 4 2 4 2 4 4
Taskl ~ [ RegisteredNurse |- 5 i 5 i 5 i 5 i 3
. 0 0 0 0 2 1 3 3 2 2 3 2 2 0 0 0 0 0
Taskz [ A _Member_in_all| = 5 i 3 3 5 3 3 5 5
N X 1]
Task2 ~ [ RegisteredNurse i i 5 i i i 5 i y
0 0 1] 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Task3 * | A_Member_in_All| 5
0 1] 0 0 0 0 0 0 0
Task3 + | RegisteredNurse |+ 5
- 0 0 0 0 4 2 4 4 4 4 3 4 4 0 0 0 0 0 v
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Pair Prohibition Constraint

~
‘F:Il
B There are two types of constraint types: pair prohibition and if A, then
B.(Implication)

M Pair prohibition logic would look like as follows ,if we use C-language style.
assert(! (function(A) & function(B)));//where the function 1s OR/AND

B This constraints Staff A and Staff B must not work together on NightShift.

|+ | Pair Constraint EI@
PairConztraintGroup ] PairGonstraintGroup2 ]
Enable Set PairConztraintGiroup 1 |
No. Enable Pair Constraint Name Constraint Type = e Soft Level
Staff Definition Operator Shift Type Day Type Staff Definition Operator Shift Type Day Offset
1l ¥l Prohibit_staff1-2_Nishift_shift_. Pair_Inhibited |- Staffl - OR - Night_Shift |« ThisMonth - Staffz - OR - Night_Shift |~ -
7 ¥ Prohibit_staff1-3_Nishift_shift_: Pair_Inhibited [+ Staff1 - OR. - Night_shift |~ ThisMonth - Staffz - OR. - Night_Shift
3 o Prohibit_Staff1-4_Nishift_Shift_: Pair_Inhibited [+ Staffl - OR - Night_Shift - ThisMonth - Staff4 - CR - Might_Shift
4 v Prohibit_Staff1-5_Nishift_Shift_: Pair_Inhibited [+ Staffl - OR - Night_Shift - ThisManth - Staffs - CR - Might_Shift
5 Pair_Inhibited |« - OR - - - - OR
6 Pair_Inhibited [« - OR - - - - OR
7 Pair_Inhibited |« - OR - - - - OR
8 Pair_Inhibited |~ - OR - - o o OR
9 Pair_Inhibited |~ - OR - - - - OR
10 Pair_Inhibited [« - OR - - - - OR
11 Pair_Inhibited |« - OR - - - - OR
12 Pair_Inhibited [« - OR - - - - OR.




Pair Implication Constraint

B The implication is the constraint that [f A, then B.
B The logic would look like as follows ,if we use C-language style.

assert(! function(A) | function(B));

B [f we would like to A==B, we need to use it in both directions.
B We strongly recommend using a soft constraint for preceptor-preceptee

because it narrows the solution spacg signi

ntly.

|- | Pair Constraint EI
PairCanstraintGroup 1 l PairConztraintGroup? ]

Enable Set || PairConztraintGroup ! |

No. Enable Pair Constraint Name Constraint Pype & L Soft Le
Staff Definition Operator Shift Type Day Type Staff Definition Operator Shift Type Day Offset

1 ¥ Staffl_preceptor IfiA)_Then_B |- Staffi - OR - Might_shift ThisMonth Staff2 - OR Night_Shift - 6
2 " Staff2_preceptee Ifia)_Then_B [+ Staff2 - OR. - Might_shift ThisManth Staffi - OR Night_shift ]
3 Pair_Inhibited [~ - OR - OR
4 Pair_Inhibited |~ - OR - OR




| M‘% Excel Operation

o

There are two features: importing an Excel sheet into this software and exporting
this software to an Excel sheet.



ey

P o
'M‘ & Excel Import

order of the sheets.

M There are mandatory sheets and optional sheets in the following table. Keep also the

SchedulingPeriod
StaffProperty
StaffSchedule
ProcessRequirement

TaskSkills

SchedulingPeriod
StaffProperty
StaffSchedule
ProcessRequirement

StaffTaskProperty

mandatory
mandatory
Option
Option
Option




B Windows Setting — Excel Import Export Setting

B Excel Import — File Path

B Sect file name to open.

[& Schedu

File  Setting Constraints ~ 5Schedule  Solve  Solutions  Windows Settings  Help
r
N Path Impart
No. | Enable Sheet Name Page Type el Ji el
Value Type Value Type Value
1 v SchedulingPen’BcL SchedulingPeriod|~ o =
2 v StaffProperty N\ StaffProperty |- = .
3 ; StaffSchedule NgtaffSchedule |« o 5
4 vl Macro \lacro [} [ ] [ ]
|£| Open =
1 <« English » Project Sahgles » Excel_Samples <] L Search Excel_Samples
Organize » New folder == ~ [l o
¥ 3D Objects () MName Date modified Type Size
I Desktop B3] Excel_export_samplexlsx 11/18/2020 2:18 PM Microsoft Excel J... 30KB
[=| Documents B32] Excel_formatted_export_samplexlsx 11/18/2020 11:17 AM Microsoft Excel ... 21KB
‘ Downloads @ Excel_import_samplexlsx 1/18/2020 11:44 AM Microsoft Bxcel 7. 3BKE
J‘! Music
=/ Pictures
m Videos
‘o Local Disk (C:)
[ S-S
File name: \| excel file(*xlneg* xls) ~




8] Schedule Nurse C\Us; ugaw'Documents\ Git

File  Settings Constraints  Schedule  Solve  Solutions  Windows Settings  Help

[&] Excel Import Export Setting

Excel Import  Excel Export

Scheduling Period  Predefined Days Manth Characteristic Days

Set File Path Enable| User Defined Dates
1 vl Office_Haoliday
2 | N
3
No. |Enable|  Sheet Name e Ttem //: m
Value Type Value Type - =
It v SchedulingPeriod { SchedulingPeriod[~ | o 7 = '
- e - = e 8
3 v staffschedule - > e 2
4 v/ Macro - > / B i

Trfl Aw—h BA AT LTI

E.lj & MS PIZud

B~
Baniid .
- 5 r 4

MIR-F = Tt

A B

W=

/ 11 ¥ Holiday2

= | E B B
$~% 9 o EfHTE T-TILELT TIo B B
6 3 W0 | “Zms Bmm- AL | -

fa s [ A5l

el

DIE H T JEKLMNOPGQRET U WWX Y ZANABACSEAEAFAGAH AL AJAK AL

StartDate |

FinishDate
StartDisplayD:

Characte risticDates/

|2itcs Toe Wt Thu Fri- 82t Son Mos Toe Wt ThuFri Sat Ssa Mot Toe Wit

i~ R RS, GRS R R

Holidayz

Office_Holiday

283031 1 2 3 4 5 6 7 8 91011 1213141519A71818 2021 22 25 24 25 26 27 28 25 30 31

(Fri Sat Svn Mot Tuee Wat ThuFri Sat Sun Mot Tve Wat ThuFri 3at
*8 00

[olelele

[ERa—
2

v O &

e

[T
[ ==y
[

G D Fa

‘ StaffSchedule | output | StaffProperty SchedulingPeriod Macro ‘ (O] L]




StaffProperty

m Staff definitions also can be imported.

File  Settings Constraints  Schedule  Sclve  Selutions  Windows Settings  Help
mpaort Ex Staff Definitions  Shifts per Staff  Group Definitions  Group feerseate Definitions  Tasks per Person ol
Excel Import  Excel Export
Set
Set File Path Import
No. | Enable StaffName ‘ comment DayOffs All_Members Skill Category FullTimeAttribute
1 ! June BYRNE RegisteredNurse - A_Member_in_All - RegisteredNurse - HeadNurse - FullTime
2 ! mick, Sarah Jane RegisteredNurse 13 - A_Member_in_All - RegisteredNurse [=] DeputyHeadNurse - FullTime
3 v/ / Ismael Miranda RegisteredNurse 13 - A_Member_in_all - RegisteredNurse - DeputyChief - FullTimeSharter
No. | Enable Sheet Name Page Type = 4 v / Scott Lambert RegisteredNurse 13 - A& Member_in_All [~ RegisteredNurse [+ | DeputyChief > FullTime
5 It./ Alexander Teodorovich RegisteredNurse 13 - A_Member_in_All - RegisteredNurse [« ] WardNurse - FullTime
—E % 3 6 / Michael Pelland RegisteredNurse 13 - | A_Member_in_all - | RegisteredNurse - WardNurse - FullTime
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3 Scott Lambert  Registeredhurse 13 A_Member_in_All RegisteredMurse DieputyC hief FullTime Earl = FullTime
9 Alexander Teodo Registeredhurse 13 A_Memker_in_All RegisteredMurse Wardhurse FullTime = FuilTime
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ProcessRequirement

m Load the project TaskProjects/task_import_with_skills as a sample.

B Importing ProcessRequirement generates a number of internal tables.

m Phase definitions, shift definitions, task definitions, column groups , and the task
schedules are newly generated.

B The next page is the screen importing task_phase2_with_many_skills.xIsx.
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B Schedule Nurse
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1 v SchedulingPeriod SchedulingPeriod | ~ 8 |LaiE ! \ 4 3 5 z 5 2 10 =
2 5 Staffroperty Stafpropery = 4 StaffName Aask Task2 Task3 Task4 Tasks Task6 Task7 Tasks Task% Taskl0 Taskll Task12
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1.~ Tim Davis
[Iﬂ ColumnCo // 3 | StaffProperty Taskskills ProcessRequirement SchedulingPerio e @ 4 3
E= o] = mo— 1 + 100%
] Staff Definitions <o — ===

Staff Definitions  Shifts per Staff

Set

Group Definitions  Group Aeeregate Defi

inz  Tasks per Person

StaffName Taskl / Task2 Task3 Task4 TaskS Task6 Task7 er lshes ac phased tack label
z 3
[ Allow use of Mdgskvar in active shift
1 June BYRNE ] v 7
2 Amick, Sarah Jane v
3 Tsmael Miranda v No. | Enable Task Name Color Labe \%o‘matic Task |
; u Scztt I:ramzert - v v . 1 v Taskl #FFFFO0 @ 1 v
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omas ;;Um v b v 5 ¥ Tasks #FDE9D9 @ 5 vl
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| M‘% Excel Export Sample

B Load excel sample/Excel import export.nurse3



Set Exported Excel file name

B Windows Setting —<_ Excel Import Export Setting
B Excel Export — File Path

B Set file name\to save.
5| Schedule Murse (1]

File  Settings Constraints  Schedule  Schee \ Gelutidns | Windows Settings | Help

Cascade

Yertical

Haorizontal

indow Settings

Excel Impwsgt Export Setting

~
|= | Excel Impog Export Settihg
Excel Import  Excel Export
Set File Path Citraot
=
[=7] Save As X
1+ <« English > Project Shqples » ~ [J] Search Excel_Samples
Ma. Enable Sheet Na
Org - Mew folder B - (7]
1 Sheetl]l = mer A Name Date modified Tp
i ¥ 3D Objects @ Excel_export_samplexlsx 11/18/2020 1:34 PM Microsoft Excel .. 31KB
1 Desktop B3] Excel formatted_export_samplexlsc 8/2020 11:17 AM Microsoft Excel 7. 21KB
2 Documents @ Excel_import_samplexisx 8/2020 11:44 AM Microsoft Excel T... 38KB
4 Download
Y
....... o
File name: N -
Save as type: \ ~ Type
~ Hide Folders Cancel




B Be sure to output the solution form (example below) before pressing the output

button.
B Click on Output to save it as excel file. (In this example, sheet name “output™ is the

exported sheet.
B To remember the settings above, please save the project file.

[22] Schedule Nurse [II C:\Wsers\sugaw\Documents\Git1'Schedule_nurse3_Galleny\Schedule_Murse3_Gallen® English'Project_Samples'\Excel_Samples\Excel_import_export.nGe3

File  Settings Constraints  Schedule  Schve  Solutions  Windows Settings  Help

/
|
Excel Import  Excel Export
Set File Path Output
Item
No. Enable Sheet Name Page Type
Value Type
{ = 1 v output ExcelExport
= | Solutions
Solution1
A ‘ B | C ‘ Filter Previous Manth ThelWeek The2Weel
Prohib - | After_ - Inhibi - Pr il SurgicalOperation - 20 | 30 | 31 | t | 2 | 3 | 4 | 5 | 6 | 7 | 8 | o | 10 | 11
- | Mon | Tue | Wed | Thu Fri Sat | Sun | Mon | Tue | Wed | Thu Fri Sat | Sun
1| o 0 0 June BYRNE A TN A HNDD.D D.D D.ﬂ
2| o 0 0 Rl Sexah Jane RN D.D D|[D][D][D D.D D |
3 o o o Ismael Miranda A D D D N = ... D D ..




Notes on Excel Export

B The Excel export file is as it is on the solution screen.

B Excel Auto Filter on the sheet 1s as it is on the solution screen selected.

M [t is necessary to close the Excel file when outputting to Excel.

B You can also export from the solution screen by right-clicking on the menu.

Excel_export_sample.xlsx
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1 Staffuame Filter us Month  Theiweek Thezwesk Theawesk Theaweek
2 SurzicaiGperatiol — Fronibt_Surel_s [7r_sher | ft_bniot_Surz] Late_Earyfer of
3
4 June BYRNE 0 0 ] ] o o 0 0
B anick, sarsh jane o o o o o o o o
& Izmael Miranda 0 0 0 0 0 o 0 0 0
7 Scott Lambert 0 0 ] ] o 0 0 0 0
5 Alexander Teodorovich Surgical_Passible o o [ o o o o
B ichzel paiiznd Surical_ o o o o o o o
10 Tim Davis 0 0 0 0 0 o 0 0 0
11 Thomas Braum ‘Surgical_Passible o 0 0 o o o
1z nguyen thu surgical_| o o [ o o o
13 Ravizups Surical_ o o o o o o o
14 sitanshu kumar 0 0 0 0 0 o 0 0 0
15 inee! vallapureddy ‘Surgical_Passible o 0 0 o o o o
16 Paul Eato 5I.'="C] | 0 ] ] o o 0 0
17 Kenton veeder curgical_pozsibie o o o o o o o
18 H#H Spademz Surzical_Possible [ [ 0 o [ [ [
1 ‘Wayne Marking Surgical_| o 0 0 o o o o
20 MANI 5I.'="C] _P‘Qa:'b 3 0 ] ] o o 0 0
21 Brad parker Surical_ o o o o o o o
22 George Smith 0 0 0 0 0 o 0 0 0
23 mehamed mohmand ‘Surgical_Passible o 0 0 o o o o
24 wiadimir Golev 0 0 ] ] o o 0 0
25 aseiz zunezz o o o o o o o o o
26 Terry Lalonde 0 0 0 0 0 o 0 0
27 Heechan Shin 0 0 ] ] o 0 0 0 0
25 A de Bruin 0 0 ] ] o o 0 0 0
29 armaud Amadjkpe o o o o o o o o o
30 Douglzs Fatterson 0 0 0 0 0 o 0 0
31 ‘david smithson 0 0 ] ] o 0 0 0
32 ALANWATSON 0 0 ] ] o o 0 0
33 Dear Viadimir o 0 0 0 o o o o
ET Dagon Ryan [ 0 0 [] o o [ [
35 IMarvin Johnson 0 0 ] ] o 0 0 0
35 weijay chang. o o o [ o o o o
37 sa23b ukhenss. o o o o o o o o
38 i Filter Fri Fri
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a3 Prohibit_Trainees_working_together_Night_shift ool tlofelalolele]eleleflolsleolelolelalolelo]elt]lelele]le]la]e
as working_tozether_sfter_nzht_shift olo|o|1|:]o|lololo|lo|1]o|o][1|o]|1]o]o]|o]o]lo]lo[leo|lo]lo]li]o|lo|lo|lo]a
a5 Sursical_Day 1 N 7 2 1|1 [ 1 ] N E 1
47 Off_persor _10 10 10| 10] 10 10 10 10 2 10 B 10 10] 10 10
48 10 - 11 12 B 1 12 13 4 -




B Sce excel sheet named “output” on “Excel import sample.xlsx.

B Note the sheet has a user-defined format.

B According to the format, GUI performs Excel write operation.

M [n other words, you must specify those formats.

B A straightforward approach is to copy the Scheduling format as output format.
B You can add the name of the row constraint if you like in the yellow line.
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mIn phase mode, only Shift names are output. Options are;

m Staff
Specify Ite
B Monochrome
Use when you

m BlankedLabel

Use when you want to indi
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M Move to Next Month

B Refer to Shift Tutorial.



https://www.nurse-scheduling-software.com/tutorial/schedule_nurse3/shift_tutorial/schedule_nurse3_shift_tutorial_en.html

When you can't see the columns of the window?

Do Reset Windows Settings.

=] Schedule Murse Il ChUsers\sugawh\Documentsh Git1\Schedule_nurse3_Galleny\Schedule_Murse3_Gallen\EnglishProject_Samples\tutorial2. nurse3

File  Settings Constraints  Schedule  Solve  Sclutions | Windows Settings | Help

Cascade
Vertical
Horizontal

Window Settings

Reset Windows Settings 3 Row
Excel Import Excport Setting Column
Pair
Staff Definition

Shifts per Staff
Group Definitions
Group Type
Shift Definiticns
Shift Aggregates
Window Settings
Phase

Phase Aggregate
Task Definition
Excel Import
ExcelExport
Phase Vars

Day Aggregates
Task Aggregates

Tasks per Person




|
| When the window 1s hidden?

e-
bs
ey

Click on any of them 1n the Window Settings.
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File  Settings Constraints  Schedule  Soclve  Solutions | Windows Settings | Help
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| M‘i Random Schedule Generation

N

Right Click=»Click on Generate Random Schedule

 Schedule
D |IN|A |/
Filtac ‘ PFrawlona Month ThalWaak ThaZWaak
Staffmm - 27 ZB 5 30 31 1 3 3 4 =i a8 T a8 a3 10 11 12 13 14
- Tua Had Thia Fri gat San Haon Tum Had Thu F-i 2at Zuamn Hon Tua Had Th Fri Zat
Staff1
Staff2
Staff2 Paste
Copy
Staff4 Copy as Text
Clear Selected Portions
Staffs Clear All
Set Hard Constraint on Selected Portions
Staffe Set Soft Constraint Level on Selected Portions
Lock
Staff7
Generate Random Schedule
Staffg Print
Print as Harcopylmage
Staffo Export to Excel
Copy to Clipboard
Staff10 Output C5V File




ey

The choice comes out. The choices are from the top to the fourth of the Day Aggregates.

[z Schedule Murse [l C:\Users\sugaw\Documents\Git1\Schedule_nurse3_GallenASchedule_Murse3_Gallery\English\Project_Samplesitutarial2.nurse3

File  Settings Constraints  Schedule  Solve  Solutions  Windows Settings  Help

: [= =] =]
D |[N][A |
o ‘ —— | Day Definitions ==
StaffName | = 28 23 20 i Scheduling Period  Predefined Days  Month Characteristic Days  Day feeresates |
- Tua Wad Tha Fzi Sat [
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8 v/ StartDateMinus4 4 |- StartDate - v : :
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Intentionally blanked
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