Timetable planner
GHC-User's guide

This guide is not intended to be a complete reference, there

is a detailed contextual help from the same application. You
can also use the video tutorials on the Pefialara website.
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Installing GHC

Requirements
The use of GHC requires at least Windows 7.

9 From other operating systems you can also use GHC
with a Windows emulator.

Web Pefialara

The installation of GHC is done by downloading the installation
file. You can use the address www.penalara.com to find the
latest version of GHC, as well as further information and help.

0 If you are connected to the Internet, the program will
automatically indicate you if there is an update.
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Activation keys

You must activate each installation by entering your user
credentials. If you do not have them, you need to register as a
GHC user.

You can use GHC with up to 10 teachers for 15 days
9 for free. If you get a subscription you can continue to
work with your data.

User license

This application is offered through subscriptions that are
renewed annually. Do not hesitate to contact us to consult the
different subscription modalities that are offered together with
our service.

9 To receive support and maintenance it is necessary to
subscribe to GHC.

Help and troubleshooting

You can receive the help you need using the technical support
and incident online service on de GHC website, through email
or phone call.

Please, if necessary, you can attach to your message

the files you are working with, detailing the problem

you may have encountered, so that we can provide
you with an accurate solution to your particular case.

Uninstalling previous versions

If you wish, you can easily uninstall GHC from your computers.
However, installing a new version of GHC will uninstall the old
version.

Uninstalling older versions of GHC does not delete
configuration data files or schedules that may exist, which
means that they can be opened from new versions of the
program.

retrieve the configuration data with which it was

obtained. To do this, open the result file on the
planner, and you will recover the original configuration,
optionally also prefixing the positions of the result.

0 From the file whith an outcome you will also be able to

Before starting

Importing keys and exporting schedules

This command allows you to bring lists of groups,
? subjects, teachers, etc. from the school management

application you use. Is it avoiding having to enter all
this data manually and, more importantly, making it possible to
transfer the schedule.

To transfer timetables to another computer application, the
elements that make up this schedule (subjects, groups,
teachers, etc.) must correspond with the internal keys of the
application that will receive it. Currently, this exchange is
possible with various management applications, both to collect
data and to transfer the outcome.

Import XML-GHC format X

Read XML file for GHC:

(®) Creating a new configuration file,

OIf there are already configured data, the new found items will be added or the
external key will be refreshed when the name coincides.

From different properties windows of teachers, groups, etc. you have the option of
loading the external keys in drop-down lists.

e:> This file must have been previously generated from the appropriate school
management application.

XML files for GHC can be open directly from the main menu using the command
FILE/Open.

Accept Cancel Help

You can also bring the configuration data from any
external application using CSV files

&% B-L| & a-

Teachers Abbreviation Full name

v £

Read CSV x

'—,\ Then you will be able to open a CSV file with data to
& | be loaded in the list of: Teachers

Separator Codification

O, (comma) (®) ANSI

(@) ; (semicolon) (CJUTF-8
Accept Cancel Help

These exchange processes are subject to continuous
0 maintenance work. Update GHC, and do not hesitate

to consult to the technical support service for any
problems or difficulties you encounter with the exchange
process.


http://www.penalara.com/

Application profile

The application profile aims to enable access to the functions
that are used in the educational institution for which the
schedule is being elaborated.
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There are three types of application profiles for in GHC:

e  Basic: This type of profile offers features and operations
normally required in primary schools. For example, it.
Let’s you define several time frame, split groups, etc.

e Advanced: in addition to the characteristics of the basic
profile, there are more elements and operations for
scheduling in high schools, such as the group assistant,
the process of receiving requests by departments, etc.

e  With subgroups: Itis oriented for universities, allowing to
prioritize the choice of the schedule, as well as to
establish different constraints among departments.

e  Schools of music and individualized teachings: The
list of groups of students is replaced by a list of individual
students, assigned to individual subjects or grouped for
common subjects.

What GHC does

The aim of this application is to create optimal schedules for
groups of students and teachers, with maximum use of
classrooms. GHC can consider the wide diversity of
constraints that normally occur in schools; both hard
constraints (mandatory conditions) and soft constraints
(preferential conditions).

9 Schedules for teachers not only become globally
optimal, but they also become balanced.

This application obtains schedules automatically; this is the
reason why its design is oriented to work with the
implementation of the constraints that must fit the results. It is
necessary to introduce the elements that configure the
schedule, for example the elements or class units to fit, and it
are also necessary to set the constraints, along with their
corresponding optimization criteria. The engine will obtain the
solutions that are an optimal compromise for the whole
educational institution.

Learn how to use it

The best way to learn how to use GHC is by practice. This
application will be more intuitive to you if you are accustomed
to Windows. Use contextual help and experiment with the
different options.

6 It also has contextual help accessible from the
program.

0 See FAQ at the end of this guide for answers to the
most frequently asked questions about using GHC.

Processes of GHC

This application consists of several processes running on the
system independently:

e  Planner: configure the initial data to fit.

e Engine: generate and optimize results.

e  Editor: show and edit the results.

.I.- S 4
Y {8
a1 planner => Engine => Editor

In addition, it has other tools:
. Exchange of data with other applications.
. File Platform.
. Setting preferences of teachers
e A manager for the absence and substitution of
teachers.

How to use the data files

GHC can be installed on several computers or at different
stations in a local network, but it does not provide concurrent
access to the data.

9 There is an option to merge separately generated
configuration files.

Files used by the application

The 'File Platform' process is part of GHC and will help you
manage and share your files. See below for more

information.

The types of files or documents that GHC handles are:

Eﬁv- ~  Configuration data: Extension .XGHC. Associated
nﬁ with the schedule planning process; contains the
necessary data to obtain schedules.
Resolved schedule: They have extension .XRHO.
Contains a schedule generated by the engine. It is
added an R # suffix to the configuration data file
name (this type of file is described above), # being a number
following a sequence.

0 If the configuration file is called DATA.XGHC, the
results will be: DATARL.XRHO, DATAR2.XRHO, etc.

Table drawn from a resolved schedule .GRI
extension associated with the schedule editor.




How to use GHC in steps

1. -Import data (optional)
GHC allows the import of the necessary data to configure the
schedule, together with its corresponding external keys.
Importing your data saves time and allows transferring the
finished schedule so that it is correctly interpreted by the
application that receives it.

2. -Group assistant (optional, see appendix at the end of
this file).

This assistant can be useful to organize the elective subjects
that will be taught to different groups of students of each
grade.

3. -Setting preferences of teachers (optional, see appendix
at the end of this file).

This module is meant to collect the preferences of the
teachers. They can select specific subjects as their preference
to teach them. In addition to subjects, they can have other
preferences.

4. -Configuring the schedule.

It is necessary to configure the general time frame of the
schedule, and to introduce the class units that will fit, and their
constraints, which can be either hard or soft constraints. It is
also necessary to adjust the optimization criteria.

There should not be more hard constraints than

necessary. To obtain the best possible schedules, it is

preferable to set soft constraints rather than hard
constraints. |.e. use preferences instead of prohibitions if
possible; alternative classrooms, variable weekly distribution,
etc. The engine will seek the most favorable compromise
according to the entered weight of the constraints.

5. -Generate results with the engine.

Using the schedule engine, you can check if there are results
for the configured conditions. You can adjust the preferences
and weights to receive the best result possible for your
requirements.

As you enter new data, for example with each new
group of students, you can try to generate results.
This can help you to debug conflicting data.

Frequently, the greatest difficulty in the use of GHC is
0 to redefine the constraints that make the results

impossible. Therefore, it is preferable to use soft
constraints (non-mandatory) that do not impede the solutions.
This will facilitate the obtaining of the best resolved schedules.

6. -Retouch, present and export.

From the schedule editor you can modify the finished schedule
keeping its structure and validity. You can move or add class
units, change the rooms, etc.

Before retouching the resulted schedule, make sure
that you have obtained complete and optimal results,
using the schedule engine, based on the configuration

data required by your educational institution.

Setting the time frame
In this window it is established:

e The total number of teaching spaces including all those
where a subject is taught. For example, if a schoolyard is
used for physical education, it should also be included.
The number of periods per day.

Stop at noon and breaks.

Starting time and finishing time of each of the periods.
External keys of days and intervals.

In the general template you can indicate the times without
activity in the educational institution. These times will be
disabled in all the templates.

Number of weeks with different Schedule
See appendix on this guide: More than a week.

The time frame can be modified while the schedule is
being sketched.

Overlapping schedules

Use this option when you need to define overlapping

schedules, i.e. when at least a period of a schedule covers two

periods of another schedule. You can then assign each time

frame to the groups of students that it corresponds.

0 defined in case of overlapping, since they will be
importnat to determe the relationship between the

different time frames.

Starting times and finishing times should be carefully

Different schedule for each day of the week

You can optionally set different schedules for each day of the
week. In this case, the templates and resolved schedules will
always be shown by aligning the first period of all the
schedules.

There are periods with a fractional duration

It is allowed to define some periods of the time frame with a
duration of % or % of the duration of a “normal” period. This
possibility may be required in some educational institutions
with primary education. See the corresponding appendix in this
guide for more information.

]

IHLE VIEW SETTINGS FRAME PREFERENCES OUTCOMES HELP
|®|/\'G |Q Q>‘k’? Py Faa
£\& a-
1 Total nurber of classraoms Optians

Total nurber of classrooms 7 =] (5
I that are availsble: =

- H
¥ | Advancedprofie ‘| -

~

Different weekly schedules: [ <
Frames with overlapping irtervals: E E

| Defiition of the frame Marco & Different time intervals for each dap[_]

Number of sections 85

| Duration of the sections: | 50 5] )
| = Marco A Marco B
Time between sections: | 5 =] ()

Frame Marco A

Sections with a fractional durstion []

B

|5 [& |

Six days per week []

Noon pause Marca &
@No Oes from until Sections
Mo [ Tu [We | Th | Fr hh:mm | hhzmm | duration

5P pigigigial [

2 {7 alalalelel n

B R I )
W After the section? [
O[S [
UEEREE

19 (202 pumen B2 0y X = 7/\‘7/\‘7/\‘7/\‘7/\‘
s LT ALALALALAI [AEREE)
< >

Break sections Marco A

PRNT A O8O0 2E

ad[82] Dueton: [BE]ch| 4 [x = alelalele]

To obtain help press F1

N
v /T*‘ P\ ;? ‘ ‘> Update available %



Insert new items

Use the command “Insert new item” from:

1. The toolbar.
2. The main menu or the contextual menu.
3. Using the Insert key of the keyboard.

When introducing new teachers, subjects, etc. only a
name will be asked to identify them.

. o ] =
B % & & x £ % g |B]
Teachers Abbreviation  Full name Department
G Alice Alice full name Languages
aAndrew Andrew full name Culture and art
[ Y _ _ I _

e Name: It is the key used to identify and relate the
elements between the different lists.

e Abbreviation: It can contain repeated values.

e  Full name: Used in some lists.

e External key: It will correspond to the key to the
application to which you want to export the schedule.

You can modify any of these fields at any time. In any

case, the external key must correspond to the key of

the application to which you want to export the
schedule so that it can be interpreted correctly by the external
application.

Initial values and properties

General options and initial values
From this window, general parameters for the
generation of schedules are configured. In addition,
the initial values can be established and when new
teachers or new teaching class units are inserted, they will
take some of their attributes.

From the window of initial values you can also assign
9 the same value to all the elements already entered in

the list using the [a List] button.

In any case, you can specify the value of each element

of the list of teachers, etc. using its corresponding

properties window.

{1 General options, initial values and other actions X
{\r Profile ' Options G Free periods Q Other options 7 Tasks
% Class units % Operations 7T Remote groups M Notes

[This data will be used when inserting new class units
WARMING: Use the button fto list] to assign to all the class units that are already introduced

Penalize more than 50% of the class units at first hour to list
Penalize mare than 50% of the class units at last hour to list

':' Penalize the matching between the last hour and the first of the following day | g jist

nr Penalize more than 50% of the class units after the break 1o ligt

2 Penalize the matching between these class units in the aftemoon 1o list
Coincidence in the time slot for these class units:

% (@ In differert slot O Imelevant % (O Inthe same time slat o=

% Do not allow breaks between class units of multiple: duration to list

] Breaks divide consecutive class units to list

In the case of class units on different days or subjects with 2 or 3 class units per week
() Imelevant f they are or are not in congecutive days.
In altemative days (non-consecutive):
“% (@) Preferably in attemative days, depending on the weight.
L) () Force to be taught in atemative days. to list

All consecutive days

%2 (O Preferably in consecutive days, depending on the weight
L () Forcing necessarly in consecutive days.

[#] Cansider always that Monday is consecutive to Friday

Accept Cancelar HAyuda

The properties window

Each element of each of the lists has a window where
it is possible to manage its attributes. To open the

corresponding properties window, you must select the item in

the list, and then use:

1. The button on the toolbar.

2. The option of the main menu or the contextual menu.

3. The top button located above the occupation template.

4. The tab key.

|

1 OY identiers ¥ Free periods  E5E Compactation  #8: Daily occupation q\ Preferences

E

| Identifier: |Ahce | a

| Abbreviation [ |
Extemal key: | Vl
Full name: |Ahce full name |
Department: | Languages v |

The occupation templates

! Alice ?

# | Mo| Tu | We| Th | Fr

1 QOO
2 |LACAOCIACT

& © (B[S
(OO

Each element of each of the lists also has an associated
template whose positions that can indicate:

Not allowed: prohibited position.
Available: not prohibited.
Non-preferential: lower weight.
Non-preferential +: higher weight.

Deactivated: if it is prohibited in the general template.

B E e

Preset: if it is a presented position.

Some positions with the red background may appear in
the templates of the class units. This indicates a
prohibition on the template of any of its assigned elements. For
example, if a teacher's template has a prohibited position, it
will be reflected in their class units.

®|

Only in the case of overlapping time frames, a green
background means that there is an overlapping
prohibition in another time frame, which is not reflected in the

current one.

Avoid setting prohibited positions that can impede or
o force solutions. Use non-preferred positions whenever
possible, weighting them for optimization.
9 To obtain more equitable results, try to put the same
number of non-preferred positions to all teachers.



The lists of data Teachers
Various options can be configured for teachers, such
Grades as the possibility of establishing free days or free

. . . eriods, etc.
They are the levels in which the different groups of p
students are framed, normally cor(espondln_g to their In some cases, you can choose whether these constraints are
age. The grade may have associated subjects that

. . . established as hard constraints or soft weighted constraints.
correspond to it according to the study program. The subjects 9
can be elective or mandatory. - - -

The subjects associated with the grades are used: Y ldentfiers ¥ Freeperiods [ Compactaton 1% Daily occupation (7 Preferences
. In the selection filters of the subjects for the configuration
of the class units. @ (®) The teacher is occupy every day not banned. () To have days off wil be sought.
e Inthe assistant to organize the groups of students of | ® Daily teaching- intervals, wih studerts
each grade (see appendix), Establish a -minimum- daily :
& () Striet condition of the calculated minimum daily
| @ (®) Prefemed observation O+ 2 teaching intervals
2 Penall rding t -
| @ Olheen:-l;:e according to O 4
. Establish a -maximum- daily :
SU b] eCtS | & () Strict condition of the calculated maximum daily
- . . . | ! O -
This list contains the subjects that are assigned to ke ©grdelﬂed Ubser:aim @1 § teaching intervals
@ the class units. All the class units that fit into the (] Ofpeneser O+
schedule will be associated with a subject. The

® Daily -occupancy- intervals. Teaching periods are counted plus those of the activities indicated
Establish a -minimum- daily

subject can be organized by belonging to the different grades

to facilitate its management. & O st condo of the calculated minimun daily
@ (®) Prefemed observation QO+ teachingime_rva_lsand
Penalize according to ® = those of the indicated
@ Othe nule ¢ O activities
Establish a -maximum- daily
fict condition of the calculated maximum daily
Groups of students g'j gi‘ﬂ":m‘i’;sewm O aching rerval nd
=~ | The groups of students are assigned directly to the | (0 Pl sccoingo 81 thas of the indicated
{Zi710 | class units that fit into the schedule. i o
It is possible to copy previously assigned class units from one -
Aceptar Help Previous Next
group to another new group of students. | —
Use the group assistant to organize the elective
9 subjects that are taught to the groups of students of The maximum and the minimum number of daily class
each course (see appendix). e units of each teacher can be established as a hard
constraint.
In the templates of the groups of students, the needed
number of positions to fit their weekly class units will The maximum and minimum number of daily class
normally available. The optimization process is units are calculated automatically from the total number
designed to take the unoccupied periods to the ends of the of weekly class units and working days (not prohibited)
schedule, and to the positions that are indicated as non- of the teacher.
preferential.

% In the list of teachers the icon 'thumbtack' means that it

To set up groups for students with special needs, see FAQ at has some of its class units preseted.

the end of this guide: answers to frequently asked questions.

Classrooms
When configuring the time frame, the total number

Departments of available teaching spaces must be indicated. It is
This list is used to associate teachers, subjects and not necessary, however, to explicitly declare all
class units to each department. This list is necessary these teaching spaces in the list of classrooms.

for the operation of:
When registering a classroom they are assigned a

e  The filters of the selection of teachers in the configuration predetermined type:
of the class units.
e  The process of setting of preferences (see appendix). e <General>: general purpose classrooms. The

anonymous classrooms are always of this type.
. <Reserved>: not belonging to the previous set of normal
classrooms.

To fit the class units, the schedule engine will use all the
classrooms belonging to a given set, depending on the
flexibility that has been given in each case.

To learn more about how to set up the classrooms,
9 you can find FAQ and answers at the end of this
guide.



Alternative classroom sets

They are sets of classrooms that are formed to offer
@ an alternative location to the class units. The same

classroom can be part of several sets of alternative
classrooms. Each set of classrooms is identified with a name
invented by the user.

There is a predefined set for general purpose classrooms
called type <general>.

The set of predefined <general> classrooms is made
up of all the anonymous classrooms as well as those
that have registered as such.

This way, the class units can be configured to be taught in:

e A fixed classroom without alternative classrooms;
<no>.

e A classroom <any> of a set of classrooms.

e A preferred classroom, also expressing a set of
alternative classrooms.

Offering a set of alternative classrooms for the
0 different class units, although a preferential
classroom is indicated, provides great flexibility to the
schedules and helps to obtain better results.

Class units

Fatan The elements of this list are associated to a course,

. a group, a teacher, a weekly distribution, a

classroom, etc. They can be expressed with up to 5

or 6 weekly class units, with a duration that can be from 1to 5

periods. For example, 221 would be three class units, two
double class units and one simple.

ptionally, in the properties window, you can offer a

Optionally, in th i ind ff

21 more flexible distribution. For example, 4 weekly
periods could be distributed as 4, 3-1, 2-2, etc.,

giving flexibility as appropriate to the result.

You can prefix the position of some or all of them on the
3' template of each chain of class units. The engine will
respect this condition unless it is impossible to fit the full
schedule.

Simultaneous class units

Add simultaneous class units by selecting the line in the list of
class units to be added and then use one of the following
commands:

. B2 Insert a simultaneous class unit in other classroom F7
"I Insert other group in the classroom F&
| | Insert other teacher in the classroom Fa
i bz Insert other classroom to the teacher F10
i |t Insert other subject in the classroom F11
Y143 Insert more students in the classreom F12
; s Make simultanecus class units (also drag and drop)

@ Simultaneous class units can also be done and undone
by dragging and dropping directly on the same list of
class units.

@. Classical 3°A Rachel 1 A-31 <no>
|> i.é'éCIassmaI 3°B Rachel 1 A-31 <no>
H French 3°A Alice 1 <any> <general>
|> i.é,'iFrench 3B Alice 1 <any> <general>
H Cnmputing 3°A Philip 1 <any> <general>
b i‘é‘éComputing 3B Philip 1 <any> <general>

In the picture above it can be seen how you can graphically
express any combination of simultaneous class units you
need. For example, in the previous image, two groups are
recombined to take three subjects with three different teachers
and three different classrooms.

Technology 3B Ernest 2 <any> <general>
|> i.é.iTechnology A Ernest 2 <any> <general>
b -Q Technology 3B Muria 2 <any> <general=

In this other picture, another teacher is added to the same
classroom in which students from two groups meet for
technology class.

Properties of the class units

In addition to the other conditions can be maintained
between the different lines or blocks of the list of

teaching class units:

RR R Q1

e  On adifferent day of the week.
. In consecutive hours.
. In non-consecutive hours, etc.

Other options for each block of class units:

e Penalize that they coincide in the first or last periods of
the day.
Penalize that they coincide in the afternoon.
Penalize that they coincide at the same time.
Do not allow breaks between the double class units.
Do not allow all class units on consecutive days.

Class units that appear in the list
When the list of class units is opened, a toolbar appears where
you can select the class units that appear in the list.

Eln = e -

Filtering of the drop-down lists by the grade or the

department.

. Using the grade filter, the drop-down lists will contain the
subjects and the groups of students of that grade.

. Using the department filter, the drop-down lists will
contain those teachers that belong to a certain
department.

|§nﬁ |T"="- Lab. Vl |(hﬁ§ |Maﬂ'| and 5di v

I In this list there is also a command to copy a line or
beiz string of class units.

E." 4| There is the possibility of giving certain flexibility to the
m assignment of teacher to certain groups of students
allowing the exchange of teachers who have been
assigned. For example, teachers X and Y could teach
mathematics to either group A or B.



Elective subjects sets.

The sets of elective subjects contain subjects of the
% same group of students.
0 If there is more than one group of students in a chain

of simultaneous class units, this chain cannot be part
of the set of elective subjects.

These sets of elective subjects are useful to configure the
elective subjects in a university environment. But they can also
be used for high schools or to set up a split teaching period of
laboratory.

Frequently, to configure the elective subjects, it is

preferable to establish simultaneous class units (see

simultaneous class units in the previous topic). This
will be the case when the elective subjects are taught
simultaneously.

It is generally favourable to configure sets of elective
subjects when it is not necessary to determine exactly
how all the class units overlap one another.

Teacher meetings

Teacher meetings are composed of the meeting
identifier and the list of members.

To add teachers to the meeting, use the menu command ‘add
teachers'.

— - ‘ -
= | g Select teachers
" Select one or more teac
B % | & g
a Adding teachers to the meeting: Filter by department
= Meetings of teachers Languages
. 7 |Math and Sci ~
- ## Languages
-y Alice Key A.. Fullname Department  Tutorials da...
K () James N Ernest Ermest full name  Math and Sci 11
£-#3+ Math and Sci ™ Nuria Muria full name  Math and Sci 10
) Emest N phiip Philip ful name ~ Mathand Sd 1°FLA, 3°B 14
™ Muria
O Philip

The meetings also have:

e Weekly frequency.

e  Template to establish when it can be held.
. Single or double duration.

It is not always possible to fit teacher meetings during
school hours.

On-call hours

The duties are composed of an identification of the
service, for example, library supervisions, and a list
of teachers. There are also duties for supervisions of
the school breaks.

Teachers get added with the “add teacher” command, asking
for several weekly hours in the service to which they are
added.

In the properties window of each of the on-call services, the
maximum number of teachers that will cover each hour is
indicated.

assigned to the teachers, the engine will try to have at

9 If there are more on-call hours to cover than hours
least one teacher per duty hour.

D 99 @Y W DY K

r'/-’{— | | <3 Properties of the on-call hours
| =-E3 On-call hours
i 543 GHorA Identifier:
| - O Alice ) Type of task or activity:
| - Andrew [} — -
a Ernest eE | G Guardia de aula - ‘
- O James (2} Type of on-call
B o @unomsrans kst
- peter o Oinbreaks daily teacking time
a Philip €3} Mumber of teachers hourly:
" a Rachel (3) = Detail the nurber of
o O Rodelphus (3) II - O teachers hourly
<1 GHorB Detail houry
< Playtime
Nurber of teachers 10
| Total number of positions to be covered 20
| Mumber of covered positions 20

If the opposite is the case, i.e. if more on-call hours

have been assigned to the teachers than there are

positions to place them, the engine will not find results
unless you select an option to discard the unplaced on-call
hours. This option is available in the window of general options
and initial values.

Tasks

The list of tasks or types of activity maintains
different identifiers that can be assigned to the class
units, meetings, duties and as other complementary
activities.

When adding new class units, a default type of task will be
assigned. In all cases, the task or type of associated activity
will appear as one more attribute in its corresponding
properties window.

tasks set as initial values that are used when adding

e In the general options window you can modify the
new elements.

1| { General options, initial values and other actions X
@ Class units % Operations TT Remote groups @ MNotes
ﬁ Profile Options G Free periods G Other options (# Tasks
Initial tasks:

Type of task assigned to new isertions of

Class units = ~ Direct teaching with a group of stucIRCITES

Mestings |RDP ~ Department mesting v| to List

On-call hours: [ ~ Surveilance of library |l to s

'You can assign 4o all- the comesponding class units,
meetings or on-call hours using the button fto list]

Complementary activities or other tasks

They are tasks that are associated with a teacher
with a specific weekly load.

These activities will be distributed throughout the week with a
maximum daily limit. You can also optionally allow that daily
periods do not necessarily have to be consecutive.

easily added to the final result using the schedule

9 Complementary activities can be moved and also be
editor.




Weighted criteria for the optimization

This window allows you to establish a weight relative
to the different optimization criteria. Attending to
these values, the engine will look for an optimal
compromise making the most favorable changes. The result
will be the one with the minimum weight.

Weighting affects the results more for the relative value that it
gives to some criteria with respect to others than for the
individual value.

used to compare results generated with different

conditions. Its usefulness lies in evaluating whether a
certain combination is positive in order to achieve the optimal
compromise.

9 The total weight of a result is not a value that can be

Consult the contextual help from the program to obtain a
detailed description of each of the criteria.

Indicate a weight with which the fallowing

conditions will b cbserve Occupy posifons dertifisd as preferred

a 5 10
Delets empty intervals between the tinstable: Ta the students (X20] 2 ?
ooos To the teachers '] 7
Wilietd=es (#20) (] To the subjects and tasks ] 3
Ofthe teachers ] ' Tathe dlass unis '] E
Place the class units of each subject Inthe timetable o the teachers
5 m 0 5 1
In aemative or consecutive days '] 7] Notice the mutually exclusive intervals '] 2
Inthe preferted classtoom ] 3 Balance the daily warkload '] 2
“without changes in classioom ] 7 Nalice the non-teaching periads of rest ] ]
#vvid orvcal hours at ends ] 7] Do not exceed the masimum permanence ] 7
They do not ceincide after the break. i} 7| Awoid unbroken workdap with the same ] 9
students
They caincide i the same time st i} 3 fwoid oncall hows ot ends '] 7

numerical weight is granted so that the engine can look

e Weighted criteria: These are conditions to which a
for an optimal compromise.

the optimization process. The greater the weight, the

more importance that option will have for the result.
For example, the higher the weight for the unoccupied periods,
the more they will be avoided.

0 Weight: Numeric value that is given to each option for

Data validation

Before generating results, it is convenient to validate
the configuration data. The validation will inform us
of possible causes of conflict, for example, between
the positions available in the occupation templates and the
number of assigned class periods.

Validation messages can be:

9 Warnings: They may not make the results impossible
and may not even be significant in some cases.

0 Errors: They prevent the program to find results. You
must debug them to find full results.

.ﬂ. Information: Report possible causes that can make
finding the results difficult.

example10.cghc - Planner B - o X
FILE VIEW SETTINGS VALIDATION OUTCOMES HELP
& ‘ <) s v‘ =] ‘e>‘ e 0 v Advancedprofie [ff | =3 | 3
B % - £ |5 |3] sunabeaic || @
=E3 Validation messages i
249 Info 23 # (1 message ) Teacher has more than one tutoring class units assigned N
(¥ Teacher Philip has more than one tutoring class units assigned. :
5@ Infa 32 (1 message) The assigne utor inthelatof roups o sudents doss not cortespand o the one asignedtothe tutol | [
die. The assigned tutor in the list of groups of students 3° A does not correspond to the one assigned to the tutoring class units
-4 Info 34 (2 messages) m]
4@ Forbidden the same day with other class units that are not of the same subject Natural 3° A
e Forbidden the same day with other class units that are not of the same subject Spanish 3° B &
=€) Info 92 (1 message) % occupation in classroom
[© Frame B91% occupation in classroom A-23 @
=@ Warning 1 # (2 messages ) ¥
&% There are free intervals in group 19 FLA that will be placed at the ends.
&3 There are free intervals in group 1° FLB that will be placed at the ends. 9
B S

mean that there will be results. There are often
conflicts that prevent full results but that could not be
detected in the validation.

0 The fact that there are no validation errors does not

6 See the FAQ section at the end of this manual for
more help on debugging errors that impede results.

Open aresult with the schedule planner

Another possibility offered by the program is to directly open a
resulted schedule (.XRHO file) using the scheduler. This will
recover the original configuration from which it was obtained,
giving the option to preset the positions of the result on the
templates of the different elements.

Project a result: it consists in uploading a schedule

on the planner, presenting the position on the

templates of all the elements: class units, meetings,
on-call hours and other activities.

Materia | Grupo | Profesor | Tmp | Aulz | Aulas Al
@ TI4D DI4C P03 111 AG4D  <no >

[#]
If we start the schedule engine again from the projection, the
same resulted schedule will be obtained, at least in terms of

the position of class units, meetings, etc. The assigned
classrooms in some cases could vary.

For example, to add duties or complementary class
units, or to pick up modifications that have happened
to schedules already delivered.

6 Projecting a result can be useful to keep it partially.

schedule editor in contravention of the configured

conditions, the projection of that finished schedule
does cannot be generated again with the engine. To generate
it again, it has to fulfil the configured conditions.

0 If the finished schedule has been modified from the



Schedule Engine

The Schedule Engine looks for complete results
fitting all the class units that have been configured
with the scheduler.

If the engine finds these

complete results, it makes them optimal.

In any case, it will keep only the best result of all those that it
found, i.e. the best of the complete results that were found, or
the least incomplete if it is impossible to fit all the class units.

[d GHC-Engine

Generating new autcome o file;

Total process time: 00:01:03

- X

C:AU serghluisl \Documents  GHC\example10R 9. xrho

30 Complete outcomes found

Start ime: 16:28:45 in 83 attempts o
7 Optimizing
Best outcome found at: 16:28:53 @ |
‘Warnings: 4 — [ I
Optimization weight; 1170
Unplaced units, 1]
Weight of unplaced: o
n There are warnings m ﬁ' @ ‘9/ 0 9 1'/)
g Urplaced ‘ H Caution ‘ E Summary Currert optimization

% Rejections ‘

Elements with more rejections |

Rejections in current attempt |

In the outcome...

Clazs untiz in a non-preferred classoom 11

Unplaced units 1] Unbalanced daily max. min. profs. 1]
Wwieight in unplaced units a Mon-preferred positions in students 4
Gaps in the timetable of students 1] Mon-preferred positions in teachers 18
Gaps in the timetable of teachers 53 Hon-preferred p. in subjects and tasks ]
Teachers with greater work permar 4 Mon-prefered positions in class units 1}

This process will not end until the user indicates it. You may
want to stop the schedule engine due to one of these reasons:

e You need to modify the configuration when you do not
find complete results.

e  Results are found but you want to improve them. You can
improve them by modifying the constraints.

e  Finally take the found result as optimal.

The time needed to verify any of these situations can be very
variable; from a few moments to check that the engine is not
finding complete results after several attempts, up to some
hours to fully fit and optimize the schedule of a particularly
large or complicated educational institution.

The harder to fit in the schedule all the class units, the
harder to optimize.

Each time the engine is started, only the best of the
9 found results will be kept. However, it is possible to

start several engines that will run simultaneously, each
one working on a different result.

To form the name of the resulted schedule, the program adds
the suffix R # to the name of the data, where # is a number in
sequence. For example the first result of mydata.XGHC would
be mydataR1.XRHO

There is a configuration option in the planner that

makes the engine always prefer complete results with

the least number of non-preferred positions in the
group schedules. In this case, their global weight will be
compared only when more than one results have the same
number of non-preferred positions.
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Optimum basic diagram

Looking for a result

Ho
Iz it complete?

Yes

Optimization

Ho
Iz de best?

Yes

Itis saved

Not placed elements and statistics

In each attempt to find complete results, the schedule engine
informs the user of those circumstances around
which there is greater difficulty to fit the class units.
This information can be useful for debugging
conflicts that may make it difficult or impossible to
obtain results.

e List of non-placed elements: If the best result is an
incomplete result, the engine presents the list of class
units, meetings or on-call hours that could not be placed.

. Class units with most rejections: The list of class units
that have suffered the most rejections when looking for
results.

e % of difficulty: These are two lists with the percentage
of accumulated rejections. One of the lists corresponds to
groups of students and the other list corresponds to
teachers.

. Other summary data: total non-occupied periods in
teachers' schedules, etc. They only appear if a complete,
optimized result is reached.

Warning messages

These messages, if any, will disappear as better results are
generated and optimized.

If they do not disappear, it is generally due to an
excess of prohibitions or hard constraints, making it
impossible to optimize the constraints.

Priority warnings: For example, unoccupied periods
0 in group schedule. They must be established in the
general configuration options, s. The optimization
process will minimize these warnings as a priority.



Schedule editor

Presentation and modification of schedules
@ The schedule editor is used to show the results

generated by the engine. You can choose different

views of the result, which allow you to make
changes. You can also extract independent tables for free
editing. From this editor you can convert the finished schedule
to different formats, making it possible to transfer it to other
applications.

XRHO extension: Result generated by the
schedule engine. The XRHO files contains the
schedules obtained by the engine. On these
documents you can modify the result keeping its structure and
validity, i.e. you can move or add class units, change the
classroom, etc. The program will check that these operations
are possible to perform.

On the resulted schedule, the editor helps you modify
0 the schedule validating its integrity.

. % Move class units by drag and drop operation.

. % Extract and add class units from a list of not placed
elements.

e  Modify the assignments of the class units, meetings
and on-call hours. For example, modify the teacher, etc.
It can be done with all the periods of the subjects.

. Modify the identifiers or add new teachers, subjects,
groups, classrooms, etc.

. Create new class units, complementary activities,
meetings or duties.

. Change the fixed signs and the headers of the tables:
days of the week, hours of entry, etc.

e  Assign other classroom to the class units.

. Introduce breaks supervision, etc.

On a complete result you can show the schedules of

teachers, groups, classrooms, on-call hours, etc. You

can show them in different views: simple tables, with
list, general, etc. being able to keep these views in different
tabs or in different windows.
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You can create new views of the schedule in a
separate window.

| Teachers [ <=[[=>] [ancrew NBREEHE LR %

Move class units

You can move class units within the same schedule
using drag-and-drop operations using the mouse
directly on the time cells.

Extract and add schedule class units
They allow exchanging elements between

|j.|‘ DJ, the result and the list of elements without
placing.
(& outcome: L Dec X
GH
Fiter: | 57 | Teachers | |flice full name - FILTER ACTIVATED
Elements out of the tinetable
Subject Student goup  Teacher Timing  Cont classroom 4
@ @ Classical Cutue. 204 Rachelfulnsme 1 Classroom audiovisual media e @
lp @ Classical Cubwre 228 Fachelfulname 1 Classioom audiovisual media and the timetables.
¢ & Computing Ty Philip full name 1 <angs
I} & computing el Fhilp il name 1 <anys
I¢ @ Fenchlanguage 34 Alice full name 1 <any> 1Y | add o the tinelable
U French language Alice ful name 1 > on th selected cel
Alic e 2
3 Languages 1
<G Har B Alies fullname 1 Other operations on this list:
SH] | New elements
Modiy
1] Separate
& Dwloas
Delete
Q -
< >

To extract elements, select a cell on any table and use the
menu command extract from the schedule.

To add class units to the schedule you must first select the cell
with the mouse and use the “add to schedule” command. The
destination cell defines the day and time in which you want to
enter the indicated teaching period from the list of unattached
class units. The classroom is automatically assigned to the
added teaching period. You can then use the command to
change the classroom if necessary.

Adding Tuesday at 5%.. X

Messages add

) (05) Tuesday, Shora - Teacher Andrew is already in this position

€3 (1C) Tuesday, Sthara - Forbidden position in the template for students 12 FLE Cancel
Extract

Help message
Help all
To remaove elements that prevent the action, select the appropriate message

As a result of the command to add class units, it is possible
that some messages appear indicating a cause that prevents
the operation; for example, if a teacher already occupies the
same position.

These messages can be warnings of caution indicating that
although it is possible to fit the teaching period, it would not be
done without skipping some restriction initially configured. For
example, if the position in de template for students is
forbidden.



Command modifies class units

You can change some attributes of class units, complementary
activities, on-call services and meetings. For example, the
teacher assigned to the class units, add a teacher to a duty,
etc.

In case of class units, the modified attribute will be changed in
all the class units of the subject. The class units affected by
the change will be highlighted in a highlighted color.

You can extract some or all the class units of the

course from the schedule and create the new class

units you need. This is useful because some conditions
such as the temporal distribution cannot be modified.

K If some class units are configured as simultaneous,
you can unlink them through this command.

Command ‘change or add name'

To change the identification, the external key, etc. or
& add new elements to the list of teachers, subjects, etc.
select the command ‘change name' or 'add element' in

the edit menu.

o

Command ‘create elements’

To add new elements to the schedule they must first be
created in the list of elements

From the XRHO documents, the schedules are
exportable to other applications, expressing them
through their external keys.

E::::I I Muevaz without placing. Then from this
list you can enter them in the
schedule.

=1 new class units > @ new class units

= % new complementary activity [f=  new simultaneous class units in other classraom

new on-call hours » i other students in the classroom
BE e new meeting [ other teacher in the classroom
—Fﬂ—wmms—?lb other subject in the classroom

e New class units: it involves a subject, a teacher, a group
of students and a classroom. The duration of the class
units must be the same for all, for example, 11 will be two
new simple class units.

e New complementary activity. l.e. a task assigned to a
teacher.

. New on-call hours:

o New service.
o New duty assigned to a teacher and framed in
a service.

. New teachers meeting. It will ask for a name of the new

meeting. You can then add teachers to the meeting.

.
@ Add class units *
Subject: Music | Music
Students: ER ~
Teacher: Andrew o | @ndrew full name
Duration: Clazz unit duration: 1 simple, 2 double, et
Classroom: | Music room ~
Task: LEC | Direct teaching with a group of students
Cancel Help
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Adjust the classrooms manually

You can change the assigned classroom in a certain

period of the schedule. The dialogue window on which
to make classroom changes is always referred to a certain
position of the table; one hour, one day of the week.

There are two methods to operate on the classroom changes

window:

. Choose the teaching period in the original classroom.
Choose the free or occupied destination classroom and
use the change button.

. Directly by drag and drop with the mouse on the list of
classrooms.

From this dialog box you can also name the generic unnamed
classrooms (which were not listed). To name them you must
do it in the order they are in this list of classrooms, like
‘Generic_ #'.

(2] Divendres, 1period, [ B] x

Frame: Dayof the week:  Paiiod
18] Divendies 500/350

[ ——

Classrooms Topeofel. D
= [ Workshop techrol..  ¢dediated>  4:23
© O Classioom audiovis.. ¢dedicated> 431
© Gy <dedcated:

& © Music room <dedicated:

© @ <generic_1> <generab

& O <generic 2 <general

& O <generic > <general

Select two classrooms ko mave of exchangs thei class urits

= Source classioom; Workshep technology occupied by

Subject Student gioup  Tescher
& Practices 1 19FLA

Timing - Cont classtoom Al

Alce fullname 1 “Workshop technolagy < n

T1 | Eschangethe classroom

® Target classtoon Workshop technology it cannct move uponitsel.

Subjest Student gioup  Tescher
& Practices 1 19FLA

Timing  Cont classtoom Al

Alce fullname 1 Workshop technolagy < n

< >

Name generi anorymovs classiooms

= Select 3 source from the classroom s [doubl click)

and a taget classroom [olck] o move or exchange

the class Lt

O Giibetmm S, o £an also move o1 swap the clssioom used Close
@ Oceupied classioom &\ on clastoom st by draoging and cropping: a
®  Banned postion onthe classraom template J buy slasetom onto & gacan of sy o Hep

Oceupied in another frame
® It overlaps with more then one class urit

Insert breaks supervision

_ [E= =
EHECREIE R EERERE

[A]1er break, 10:15-10:30
Thursday Friday
Rodolphus MNuria

] eample10R4xrho:d

Frame A ~ @= =>»  lerbreak ~

”

® [Monday Tuesday
1 Ermest Peter

2 => => -] v => =>

Ernest
Nuria
Peter
Philip
Rachel v

Wednesday
Andrew

You can easily modify or assign the break duties to the
teachers on the schedule.



Lists printing

You can adjust the size of the columns, the font, etc. Use the
preliminary print to view before printing. Each table is printed
on one or more pages.

§ Print the list of timetables X
Frint
%— (®) List g () Current view Frint
Type of list Caed
List of: Help
E (® Tables Teachers ~
O Tables wih s Setup
# () Break supervision
Page

a () Free teachers
() Free classrooms

Header and footers

Signs
Select
Teachers ordered by Printer
[OFA] (®) | dentifier
O Selection (O Full name

From: | Alfansa

=]

Until Flaquel

() From the department  <rares

To print, the format of the currently active table in the view is
used, even for printing the list.

Export of results

The transfer of results is offered to different academic
@ management platforms: see at the beginning of this
——— guide, import of keys.

Before proceeding to transfer the schedule, you will be
0 asked to give the keys for the periods of the schedule,
etc.

Remember that external keys are used to identify groups,
teachers, etc. In the case of not having correctly assigned a
key, you can correct it on the result. You can also import all the
external keys on drop-down lists from the import data.

Using the 'Edit / Rename' command you can import the

external keys of teachers, groups, subjects, etc. And in

this way you can assign them one by one, from a drop-
down list.

Export timetable in other formats x
Target farmat:
fat k
() #ML standard format for GHEC cest
() File with CSV farmat Cancel
() Teut file % Help
() DB aze table "
() Paraday table
Table name or exchange route:
Change route

Expart the timetable uzsing: Qther options:

(®) The idertifiers of the lists Grade: | 2021 =2

O Estemnal keys Delete previously the records af
the same grade if there are any
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Change to other formats

GRI Extension: Independent document extracted
by the editor from a view of the full schedule. The
text of these documents can be freely modified from
the editor regardless of the full schedule.

= HTML extension: Allows to save individual tables,
9 or the full schedule, in documents through the
Internet.

XLS Extension: You can save each individual table
as an Excel document (Microsoft Office)

PDF Extension: You can save the tables separately
N or all together in a single document.

The PDF documents present the duration of the

periods proportionally. That’s the reason why they are

very appropriate to present the schedules if there are
different schedules for each day, or several frames with
overlapping periods.

The XML-GHC exchange format

The standard interface for the exchange of data and

E schedules can be used both from the schedule

== planner and from the schedule editor, allowing the

exchange of configuration data and schedules. This

format allows access to all the information elements that GHC
uses.

Their specifications are available, together with

the necessary documentation for them to

implement (URL information) all those applications
that want to adopt it.



Answers to some
asked questions

frequently

How to set the time frame

e Number of weeks with different Schedule. See
appendix on this guide: More than a week.

e Overlapping schedules. Up to four overlapping time
frames can be defined. Each group of students will be
associated to one of these frameworks. This option would
be necessary only if some period of one of the time
frames covers two periods in other time frame.

e There are days of the week with different schedule.
This option requires defining a schedule for each day of
the week and it is preferable to use a common time frame
for every day whenever possible. If you define different
schedules for each day of the week, the templates will be
displayed by aligning the first hour of every day. The
schedules on the schedule editor can be displayed
indicating the times of entry and exit in each cell.

9 the use of several different time frames. The
best would be to establish a single common
time frame for all the days.

It is preferable to avoid as much as possible

To configure a single common time frame, you can
prohibit certain positions of the schedule, either
directly in the general time frame, or in the
templates of each of the groups of students.

e Periods with fractional duration. This option can
be wuseful in teaching institutions of primary
education. It allows the user establish periods with
a fractional duration typifying the duration of each
section of the schedule, which will be 1, 3/4 or 1/2
period. If you do not use this option, all the periods

will have the same duration.
e “periods with fractional duration” option, you

can configure class units with a simple,
double, triple, etc. duration, so that they would
cover one, two, or more contiguous periods of the
schedule.

In any case, even if you do not use the

e Six school days per week. It allows to define
weeks with 6 working days in which to fit the
schedules.

How to condition the classrooms

Assigning a fixed classroom for each of the class units
can force an organizational effort that unnecessarily
hinders the obtaining of results. For this reason, it is not
always necessary to register all the classrooms, but it is
sufficient to consider the total number of teaching
spaces and some specific classrooms.

R

It is necessary to name the classrooms when they are
going to be used for one specific purpose, and when
they are going to be shared by several groups of
students, for example, gyms, laboratories, etc.

Total number of clazsrooms
that are available:
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Classrooms Ab... Description Maxi... Typeof Cla.. class.. E.
[E) e A-23 Workshop technology <dedicated> 34
dan A-31  Classroom audiovisual media <dedicated> 2
& Gym <dedicated> 4
= Music reom <dedicated> 4

Those that are not important for the process of creating
the schedules; group classrooms, for example, can be
omitted. The unnamed classrooms are considered
<general> type.

I.e. if there are enough classrooms to fit all the subjects
or if there are assigned classrooms for each group,
then you can use classrooms of <general> type and
offer them to fit most of the class units indicating:

Bl =T J as
Subject Students Teacher Timing Classroom  Set of classrooms N. D
@ Tutorial 3B Philip 1 <any> <general>
= . - -

Classroom <any> of type <general>.

In the case of using subject classrooms, declare the
classrooms in the list and group them by subject. You
can select a preferential classroom for the class units
and choose alternative ones. Keep in mind that you can
group the same classroom in several sets.

=23 Sets of classrooms
o <general> + 3 not defined classrooms explicitly
5 Workshops

@ A3

A-3

: Music room

To give greater flexibility, you can offer a wide
o set of alternative classrooms for the class units,

even if they require a preferred classroom. The
engine will search the preferred classroom according to
the weight of this constraint with respect to the other
constraints of the schedule.

You can always change the classroom from the

schedule editor by assigning another that is

free, and even name the anonymous
classrooms.

Only one teaching period of a course is split

If any of the class units of a course is split, for example, to a
laboratory, there are two ways to configure it.

e Using incompatible in the same day: In this case you
can configure if any of the class units has the support of
another teacher in the same or in a different classroom.

o Enter 11 on one line and 1 on another line of
the class units list with your support.
o  Make them incompatible with each other on the

same day.
Subject Students Teacher Timing Classroom  5et of classrooms M. Different days
@ Spanish  3°A Mice 11 <any> <general> i
& spanish 304 Alice 1 <any> <general> 1

b ‘@.Spanish A Andrew 1 <any> =general>

In the previous example, one of the 3 class units of Spanish is
supported by another teacher in the same classroom, but in



the same way, it could be configured as simultaneous in
another classroom.

. Using sets of electives: Set the class units
independently in the list of class units, grouping them
later in a set of electives. See the images:

& Spanish-con <3°A-1>  3°A Andrew 1 <any> <general>
i—.Spamsh <3%A-1» A Alice m <any> <general>

=0 Group of elective subjects
=L 3°A-1 - group of students: 3° A - members: 2 - max. overlapping.: 2
Spanish - Weekly intervals: 3

t-.ige Spanish-con - Weekly intervals: 1

Some of the class units of a course are in a
different classroom

If any of the class units of a subject has a different condition.

For example, if only one of the class units is in a different

classroom.

. Enter the class units in different lines of the list of class
units.

. Make them incompatible the same day.

Subject Students Teacher Timing
& Spanish PA Alice 1 <any> <general> 1
4@ Spanish FA Alice 1 A-31 <no> 1

Classroom  Set of classrooms  N.  Different days

In the previous example there are 3 Spanish class units, two
are configured in a generic classroom and another in the
audiovisual media classroom.

Each time new class units of a certain subject are
0 introduced for the same group, the program warns of
this, giving the option to make a condition that puts
them on different days.

If the condition is that only one of the class units of
0 the subject is split, see the previous point above in
this guide.

Groups with special needs students

Students with special needs only have some common subjects
with their reference group. The rest is taught separately, and,
sometimes, with students included in other reference groups.
The best way to set this up is by creating groups in which the
special needs students are distributed. l.e. registering new
groups of students for each of the fractions of special needs
students. In this way you can enter your subjects together with
those of your reference group when they are common or
detached from it when necessary.

The schedules of the different groups will necessarily
fit into the same time frame.

application, you can assign the same external key to
the new diversification groups as the one that has the
corresponding reference group.

0 To correctly export the schedule to your management

If the students with special needs were divided into two
reference groups, two new groups of students would have to
be created. l.e. a new group will be created for each fraction of
special needs students in each reference group. For example,
if both the groups 3°-A, and 3°-B had special needs students, it
would be necessary to register the new groups 3°-A-DIV, and
3°-B-DIV.
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Students A. F. Grade Tuter Classr...
T 3-GRADE _ _
s 3A-DIV 3-GRADE _ _
H gl 3-GRADE _ _
#4s 3B-DIV 3-GRADE

You can configure the class units with the two special needs
groups together in the same classroom. The common class
units are given to both the special needs groups and their
corresponding reference group. The following images show
some examples. You can see the subjects for special needs
students.

needs students in several reference groups can hinder

0 It must be kept in mind that distributing the special
the solutions.

-] ﬁ <= ||=> ||Physical Ed. ~ Q..m [
Subject Students Teacher Timing Classroom  Set of classrooms
7+ & Physical Ed. 3B _om <any> <general>
i.EiPh)rsicaI Ed. 3B-DIV _ 1 <any> <general>
B4 Physical Ed. 3A | <any> <general>
L i Physical Ed.  3A-DIV _ 1 <any> <general>
Subject Students Teacher Timing Classroom  Set of classroom
= k& Practical field  3B-DIV _ 21111 <any> <general>
L @Practicalfield IA-DIV _ 21111 <any= <general>
= Physical Ed. 3A _ 1 <any> <general>
b FH Physical Ed. 3A-DIV _ 1 <any> <general>
I Linguisticfield 3B-DIV _ 2111 <any» <general>
L i.é_.iLinguisticfield IA-DIV _ 2111 <any» <general>
=+ & French-Div 38-DIV _ <any> <general>
b i French-Div 3B-DIV _ 111 <any> <general>
17+ & Technology 3B _ 1 <anys <general>
|> @Techno\ogy 34 _ 11 <any>» <general>
H Classic culture 3B _ 11 <any>» <general>
L Q’ Classic culture 34 _ 11 <any>» <general>
&.Spamsh 3A _ 111 <any= <general>
= Physical Ed. EX:y _ 11 <any> <general>
L i physical Ed. 3A-DIV _omn <any> <general>
@ Phisics and chemistry 34 _ n <any= <general>
@ Mathematics 3A _ 1 <any= <general>
&.Engllsh 3A _ 111 <any= <general>

Four-month subjects or in alternate weeks

You can always configure two different weeks; however, it
could be introduced in one week, preferably in some cases to
simplify. This can be done considering that the groups that
teach a fourth-monthly, or alternate weeks subject,
complement with another subject taught by another teacher
with which the group of students is exchanged.

Therefore, to make a four-month course, you must put two
simultaneous subjects with one teacher per course. These two
subjects must be with different groups. Do it as if they were to
be this way all year. Then, the first semester a teacher can be
with one group and the next with the other, and vice versa. In
the results it will not appear as a semester course, but as it the
two subjects are given simultaneous, the exchange of the two
professors between the two groups can be carried out when
necessary.

e This solution has the advantage that the teachers will
have the same schedule throughout the year.



Assistance to retake subjects

If it is the case of students who must retake subjects from the
previous grade and have to attend to that course with the
students that are one grade younger.

This problem is solved by making the class units of the
corresponding subjects simultaneous in the two grades. For
example, making English subjects simultaneous in one group
of 1% grade and another group of 2nd grade of high school.
Instead of English, it can be Mathematics, or any other subject.
They are forced to be simultaneous in the schedule only if
there are any students who must retake that subject. For
example, if there are students who must retake English of 1%
grade, then English of 1st grade would have to be
simultaneous with English of 2" grade.

There may be some difficulties:

e The requirement of the subjects being held in several
groups simultaneously force that these subjects are
taught by different teachers.

e |t is also necessary to consider that imposing many
simultaneous class units will hinder the obtention of
results.

Fit tutorial hours

The option of the menu of the groups of students “add
tutorials” adds tutorials to the list of class units.

This operation will use some of the subjects defined
as tutorials in the list of subjects. Then you can assign
them to the group of students, with its tutor.

To establish the hours in which you want the tutorials to be
held, you can use the templates of the tutorial subjects.

Tutorials in primary education

For primary education, assigning a tutor to a group of students
makes it possible to add all the necessary class units to
complete the total number of class units of the group of
students. You must assign only the class units that the tutor of
the group does not teach.

i

Groups of students in remote teaching spaces

If you use this option, you will only have to configure
the class units with a specialist teacher for each group
of students.

If there are groups of students in teaching spaces

T that are far from the others, you may need to

consider the time necessary for teachers to move to

these remote teaching spaces. For this reason, the class units

that a certain teacher gives in distant places cannot be given in

consecutive hours. This condition can be fixed in the schedule
planner.

To uphold all these conditions, you can define a list of groups
of students whose class units are given in distant places. With
this list, the program can establish the conditions between
class units that cannot be taught in consecutive hours. Then,
these conditions will be automatically upheld.

All the necessary conditions will be established on the

class units of the teachers who have part of their

schedule with remote groups. The objective is that the
class units cannot be consecutive if they require a long

displacement.
9 teachers should not move twice to remote teaching

spaces in the same day. This condition will have a
weight.

From the same window you can also indicate that
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Set a total weekly duration with fractional periods

When configuring the weekly distribution of class units of the
subjects, the usage of periods of fractional duration can offer
great flexibility. The idea is to allow the class units to be
distributed as the user wants if the total weekly duration with
daily maximum and minimum is satisfied. For example, to fit a
total weekly duration of 3 periods, the following sets could be
used indistinctly: 111, %%.%4%, 3/2 3/2, 3/2 ¥%a...

To do this, express an initial weekly distribution in the list of
class units. This first distribution will determine the weekly
duration. Then, by turning on the option *“allow other
distributions”, you can switch to other weekly distributions of
class units if you keep the total weekly duration.

i

The option “allow other distributions” gives more
flexibility for obtaining results than the option “detail
other distributions”.

MM In different days
Ei MNon-overapped

W2 Consecutive
1-2 With order

B7 Non-consecutive
I+ Days apat

& Assignments Cther options s other Distributions
m You can make the weekly distibution of sessions more flexible.
3 | Forexample, atotal weekly duration 6 could be distibuted in daily class units
21 42,33,2220r6
Change weekly distribution: 3 Keys:from 1to 5 and
9= weeky @ Keys:fom 1
Total weekly duration: 3 T =2%

& =»1+120 %4

(0 Do net allow other atemative weekly distributions.

(@) Allow other distributions in a flexible way (best option) le?nwbi:ljiluens.
With & -maximum- daily duration: 3 ~ &4
@ [ Trving to aveid the maximum duration. ;11
With & -minimum- daily duration 1 ~ 3
@ [ Trying to aveid the minimum duration
[] Admit discortinuous class units during the same day
() Detail other fixed distributions.
Cemar Help Previous Mext
Configure vocational education
One of the problems to make schedules in vocational

education programs is that there can be a lot of teaching hours
per week in each subject. This subjects that using rigid weekly
distributions (for example 333, 442, etc.) can be very
restrictive, hindering the obtaining of results. This is why in
these cases it is useful to set up flexible weekly distributions.
This flexibility lets you set a maximum number of daily hours,
setting a maximum and a minimum number that may reach up
to 7, with the possibility of penalizing these limits. Optionally,
discontinuous blocks are also allowed.



WA In different days W Consecutive [ Mon-consecutive
E; Mon-overapped 1-2 With order k4 Days apart

&> Assignments Other options M other Distributions
EF1] fou can make the weekly distibution of sessions more flexible.
or example, a total weekly duration & could be distibuted in daily class units
Fs | | weekly d 6 could be distributed in daily cf
21 42,33, 222016,

Change weekly distribition: (b Keys: from 1t 5

Total weekly duration 9

(O) Do not allow other attemative weekly distributions.

" o . AMlowable

(®) Allow other distrbutions in a flexible way (best option) distributions:
With a maximum- daily duration: ] ~ 333 |
@ Trying to aveid the maximum duration E‘; |
With a -minimum- daily duration: 3 ~
@ Trying to aveid the minimum duration.
[ Admit discontinuous class units during the same day |
() Detail other fixed distibutions.
|
= |

Cemar Help Previous Next

Set the minimum / maximum number of daily
teaching periods

You can configure strictly both the minimum and the maximum
number of teaching periods for each teacher (see teacher
properties). You can impose these conditions strictly or you
can give more flexibility using the corresponding weight
criterion. The program will try, in any case, to balance the daily
teaching load of each teacher.

Only full results are optimized, so if you generate a full result,
and it is not balanced properly, it may be because the
obtention of the final schedule was very forced. You should try
to give more mobility, for example, by removing prohibitions
that are not justified (by changing them for non-preferred
positions, i.e. soft constraints), or by reviewing other strict
conditions that hinder the solutions, preventing minimal
mobility.

The optimizing process must balance the schedules covering
the minimum number of daily teaching periods. If the program
cannot do it, it's because there are no combinations. For
example, if a certain day a teacher is banned from almost all
the positions or the schedule is too complicated to fit, then you
should leave the engine working long enough to find a result
that meets all these conditions as much as possible

Use flexible conditions whenever possible, and weigh
o the optimization criteria to find the best results.

No results found

Use the data validation process to look for warnings or errors
in the configuration. If the validation process does not find any
warnings or errors, but still the engine does not find a result,
then it is simply impossible for some reason that it is
necessary to analyze manually. Frequently the origin of the
problem can be found by running repeated tests, which can
help to find what is hindering the obtention of results. You can
consult the class units not placed and the rejection statistics.
Keep in mind that if solutions exist, the engine finds them
quickly.
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To try to debug the configuration data you have also the option
to attempt to enter, from the schedule editor, the class units
that the engine cannot fit. l.e. using the editor, try to enter the
class units not placed. This way, through the messages that
arise, you could find what is hindering the obtention of a full
result.

Recommendations:

. Generate results each time the class units of a new group
are introduced.

. First establish the essential conditions, add them when
you see that they are possible to put.

e  For the class units use, when you can, a set of possible
classrooms even if you indicate a preferred classroom.

e Don’t use too many prohibitions on the templates or the
properties of teachers. Use preferences that will be set
along with the rest of the conditions.

. If there are vocational education programs, you can make
the weekly distribution of the multiple duration class units
of more flexible by using flexible distributions.

. Place the teachers' meetings in such a way that they do
not impede the teaching schedule.

To improve the results

At the beginning, only the conditions necessary for the viability
of the schedules must be imposed, leaving flexibility for the
program to find complete and optimal results, for which the
preferences and the weighted criteria will be used. Only full
schedules are optimized.

e To improve the result once full schedules are generated
you can adjust the weighted criteria, also reviewing the
preferences and the rest of the non-strict conditions.

e Imposing an excessive number of strict conditions such
as prohibitions on teachers' templates can hinder the
obtaining of results and its optimization. l.e. if the results
are excessively forced, there may be a loss of efficiency
in the search for optimization.

e  The schedules that are easily found, (without the need for
many iterations), will be easier to optimize. If the engine
needs to do much iteration to fit full results, it will probably
be more difficult to optimize.

e To optimize a result, it is convenient to generate complete
results with ease, optimizing at least 10 or 20 complete
results. The best of them will remain.

Note also that:

e Do not fix a classroom for a specific course or group of
students unless it is necessary. Use a preferred
classroom and alternative classrooms.

. It may be convenient, in complicated schedules, to leave
as many free positions as possible to groups of students.
The remaining periods will be placed in the non-preferred
positions that are indicated at the ends of their schedules.
In this case you should pay attention to verify that the
optimization process is able to eliminate the unoccupied
periods of the groups of students' schedules. This
circumstance can be configured as priority warning.

. You can offer alternative distributions in vocational
education, for example 222 or 2211.

. Express preference instead of prohibitions to address
teacher requests.

e You can leave more periods to cover in the duty hours
than strictly necessary for the assigned duty hours, the
program will ensure that all positions are covered.

optimize. If the engine needs to do many retries until it
finds a complete result, it probably will not be possible
to do the changes that would be desirable for its optimization.

9 The results that are created easily are also easier to



Working with several results

Each time you run the schedule engine; it keeps only the best
of all the results it finds. If you want to obtain several results, or
to take advantage of the power of multicore processors, you
can simultaneously run the engine several times. If you have a
processor with several cores, you can run multiple engine
instances at once without this having an impact on the speed
of each of them, if you don’'t open more engines than the
number of cores in your processor.
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Modifying results

Before retouching the result, make sure that you have
obtained complete and optimal results from the configuration
data. In any case, from the editor you can modify the schedule
keeping its structure and validity, for example, move or add
class units, change the rooms, etc.

It is advisable to take full advantage of GHC to obtain
9 optimal schedules effectively using the schedule

engine.
In the case that the resulted schedules are already delivered
and there is an unforeseen event that needs to be considered,
there is the option to load a result on the schedule planner.
This mechanism is simply to read a result file (XRHO
extension) from the planner.

Planning the assessment board meetings

Although GHC is used to fit the teaching hours, you can also
use it to organize assessment board meetings.

Use the menu option 'File / Plan assessment board meetings'
to automatically generate a GHC configuration file that allows
you to plan this meeting. This way, using the schedule engine
will avoid the coincidence of teachers in different assessment
board meetings at the same time.

o0 - e o »
Subject Students Teacher  Timing Classroom  Setof classrooms N A || Assigned fime fiame
[ AssessmentBoard  3°B Alice 1 <any> <general> Frame &
b & Assessment Board  3°B Nuria 1 <any> <generals
b @ AssessmentBoard  3°B James 1 <any> <generals
> @ Assessment Board  3°B Philip 1 <any>  <general> , | AssessmentBoard |,
b @ AssessmentBoard 3°B Ernest 1 <any> <generals 3B
b @ AssessmentBoard  3°B Rachel 1 <any> <generals 2| Mol [Tullwel[Thl &
L Assessment Board  3° B Peter 1 <any>  <general>
i%A tBoard 3°B Margaret 1 <y> <g 1> L JE ARk I o
. Assessment Boar argars any general
b @ AssessmentBoard 3B Andrew 1 <any> <generals 2 ﬂﬂﬂ
> & AssessmentBoard 3°A Alice 1 <any> <general> 3| |||
b & AssessmentBoard A Nuria 1 <any> <general>
1
b @ AssessmentBoard  3°A James 1 <any> <generals ﬂmﬂﬂ
b & AssessmentBoard A Philip 1 <any> <general: 5| g|e|elele
b & AssessmentBoard  3°A Rodolphus 1 <any> <general> 5 ﬂmmﬂ
b @ AssessmentBoard A Ernest 1 <any> <general>
b @ AssessmentBoard  3°A Rachel 1 <any> <generals
b & AssessmentBoard  3°A Peter 1 <any> <general>
U QAssessmentBoard 3°A  Margaret 1 <any>  <general>
g ¥ g
|7 & AssessmentBoard 1°FLB Andrew 1 <any> <general>
|b £ AssessmentBoard 1°FLE  James 1 <any> <qeneral> v
< >
To obtain help press F1 Lin1/24

In case you want to obtain the file to plan the
9 assessment board meetings from a result, you can
load the result from the schedule planner. Once you
have the result loaded on the schedule planner, you can use
the command 'File / Plan assessment board meetings' to
generate the file that allows you to plan the meetings.
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Appendix 1: Primary education

In  primary education institutions, particular
' characteristics can appear for the preparation of their
schedules.

Periods with a fractional duration: It is necessary to define
the periods with a fractional duration. The program allows
defining periods of % or % of the length of a period within each
time frame.

Class units with fractional duration: Whenever periods of
fractional duration are defined, it is necessary to define
teaching class units with a fractional duration as well. The
program allows you to define traching periods of duration; %,
Y, and 1.5 (1 + %2 or ¥ + %,). Of course you can also define
class units of an integer duration; 1, 2, 3, etc.

Weekly distributions of a course: There is the possibility of
allowing any combination of class units that meet a certain
weekly duration. l.e. for a given weekly duration, together with
other conditions, the program will distribute the class units
throughout the week. The program will do so in a flexible way,
being able to use class units of different duration to fit it and
make it optimal.

Different schedules each day: It may be useful to combine
the two possibilities; periods with a fracional duration and
different schedules each day.
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Configure the class units with the tutor: For primary education,
it is useful to automatically assign the class units to the tutor of
the group of students. By adding a tutor to a group of students,
you can choose to automatically add to the group all the class
units that are necessary until completing the total number of
weekly class units. This operation saves time because you will
avoid the work of configuring the tutor's teaching units.

0 This operation is available from the list of groups of

students, using the command: add class units with
tutor.
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Appendix 2: Higher education

Subgrous
Subgroups contain students belonging to one or
% more academic groups and are used to exchange
resolved data and schedules with certain academic
management applications that require them.

Sets of electives
This program offers a specific profile for universities.
% It is oriented to the university environment, allowing
establishing specific conditions to generate schedules
in faculties and university schools.

..| In the higher education institutions, some optimization
—1 criteria are different from secondary education centers.
Establishing a priority in the choice of schedules.
e  Minimizing the number of busy days for teachers .
e Placing the class units of each course on consecutive
days.
e Placing the class units in the same time in different days.

examplel0xghe - Planner H - o X
plE10g
FILE VIEW SETTINGS CRITERIA OUTCOMES HELP
o 00 - H &6 0w oot |} | B
3 M ‘ ‘ ‘ ) sbsaberc || @
2%
&8
Indicate 3 weight with which the following 4‘
conditions will be observed: Dccupy positions identified as preferred: LL
o ) 1o D
b Delete empty intervals between the timetable: To the students 120] . 2
05 10
Ta the teachers h 7 U
Of the students [X20 2 a2,
e () L] Tothe subiects and tasks 8 g &
Diteleecs ] 7 Tothe class units ' g &)
Flace the class units of each subject I the timetable of the teachers v
05 10 -
In altemative or consecutive days ' 2 Moice the mutualy exclusive intervals 2 B <)
Inthe prefened classioam '] 2 Balance the daly workload '] 2 e
‘Withaut changes in classioom h 7] Hotice the non-teaching periods of rest ] 7 &
Avoid onvcall hours ot ends ] 7 Do not exceed the masimum pemanence i 2
)
They do not caincide after the bresk i 7 Avndld unbroken workday with the same fh 5
students
They coincide in the same live st} 5 Aveidoncall hous at ends ] 7 124
Norroverlapping elective subjects '] 2 Preference in the timetable of the teacher '] B >
To obtain help press F1 NUM

schedule, so it is necessary to first generate full

9 These criteria will be applied when optimizing the
schedules so that engine starts optimizing them.

Properties of the teacher Alice x
0 identfiers [y Free periods () Other options (7Y Preferences

Establish a -minimum- of daily teaching intervals
() Yes (®) To have days off wil be sought.

B Strict condition

‘¢ (@ Prefemed observation
Z 0 Penalize according
tothe rule

Establish a -maximum- of daily teaching intervals
& ® Strict condition of the calculated maximum daily

2 (O Prefemed observation on 5 !eachlng
20 Penalize according = intervals
to the rule O
Timetable compaction

i Penalize empty intervals
Intervals of maximum pemanence:
® Weekly: | 30 | [ Ostrict % (@) Prefemed

e Daiy: 6 = & Ostrct 5 (@ prefemed
Unoccupied or nonteaching rest intervals

7 Maximum number of continued teaching intervals without any [ g™ [=
! gther occupied or unoccupied interval =~

%+ [] Avoid class units on both sides of the breaks supervision

Preference of the teacher for the timetable election

#%  Priority level =
" Priority will be given to higher numbers IE hd

Aceptar Help Previous Mext



http://127.0.0.1:51235/cursoGHC2012/authoring#prioridad
http://127.0.0.1:51235/cursoGHC2012/authoring#minimizar
http://127.0.0.1:51235/cursoGHC2012/authoring#colocar
http://127.0.0.1:51235/cursoGHC2012/authoring#colocar
http://127.0.0.1:51235/cursoGHC2012/authoring#misma

Elective sets of subjects

The sets of electives are useful to configure the optional
subjects in the university environment. The elective sets
contain subjects from the same group of students that may
overlap each other, indicating which electives may overlap
each other, but giving flexibility so that they can be placed over

the entire time frame.
0 to set up optional subjects when it is not
necessary to determine exactly how all the
subjects of the set will overlap one another. In another
case, simultaneous sessions could be defined directly in
the list of class sessions.

It can be said that, in general, it is advantageous

Appendix 3. Conservatories of music
and individualized teaching

The selection of this application profile adds to the

list of groups, a list of individual students. These

IJ students may be part of one or more student

groups. Both individual students and groups of

students are associated with a teacher, a classroom, etc. in
each subject.
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To obtain help press F1 in1/7

You can easily add new students and associate them to
groups using the corresponding commands.

4”4}: Select one or more items from the list.

9 List of individual students to add to the group: Camaral
el

Key Abbreviation Full name Grade A.. Cla...
_Q Gonzalo delo. SaBe, Go  de los Santos Bellota, Gonzalo
_Q Javier End. Ru, Ja Encinas Rubio, Javier _

_Q Joaquin  Arau. P&, Jo
B lizn  Pazo Pita, 1.
- .

Araujo Pérez, Joaquin
Pazo Pita, Julidn

The engine will optimize the students' schedule
according to the preferences of each one of them and
avoiding unoccupied intervals in their schedules.

20

Appendix 4: Groups assistant
It has an optional assistant that can help you

organize the groups in which the students are
distributed. It is necessary to define the elective
subjects that are offered in the grade, how they are chosen,
and the number of students enrolled in each of them.
0 can be useful in some cases. The group assistant
can help you organize the elective subjects that
will be taught in each grade of the groups of students.

The use of this assistant is not mandatory, but it

The data that the assistant needs is:
e  The subjects taught in each grade.
. The number of students enrolled in each elective course.

73 Step 1 out of 4, Set the list of subjects of the grade and make groups of elective subjects X
Subjects Typeofele..  Ful name
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& Music Music
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& Physical eca Physical e Group of elective subjects Exclusive optionals
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@ Technology Technology Classical, Computing, French
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B | Remove sbject add Delete
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Features of the group assistant:

e  Subjects that are configured in the list of subjects will be
associated with the grade. If they were not, it is possible
to add them manually.

e You should create sets with the elective subjects. If
students must choose more than one, indicate how many
should be chosen.

e  This assistant generates the class units of each of the
groups of students, both common and electives.

e Once the assistant has finished, you can assign the
teaching staff already on the generated class units.

Organize the groups of students in 4 steps:

1. Configure the subjects, grouping the elective ones and
leaving the common ones alone. It is allowed to configure
sets in which students must choose more than one
option.

You can limit the combinations of electives that

are generated .You can point out pairs of

incompatible subjects. For example, you can
indicate that the students who choose French as their first
language can not take French as an elective course.
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2. All possible combinations of elective subjects are
presented. You must enter the number of students
enrolled in each of them, and the number of groups in
which they will be distributed.

9 You can click with the mouse on the headers to
sort the combinations of subjects.

3. The assistant will ask you to associate each combination
of subjects with a group of students.

You can also split up a group of students
enrolled in a certain combination of elective
subjects into several smaller groups.

4.  Finally, you can put in the same classroom the smaller
groups that arise from the split of the electives.

such a way that the students can choose two or

more, there could be error messages indicating
that a certain elective can not be taught to all students at
the same time, l.e. it would be impossible to group
together fractions of students with the same elective
course .

o In case of offering sets of electives subjects in

Appendix 5: File platform
This will help you manage application files, share
@ them through the Web, and configure teacher
assignments and preferences.

From the file platform you can:

. Search files in your computer and in GHC Web
o  Configuration files (.xghc and .ghc)
o  Resulted schedule (.xrho and .rho)
o Independent schedules (.gri)

. Handle the found files.
o  Choosing the resulted schedule obtained from
a specific configuration file.
o Delete files. Copy and paste files. Drag and
drop, etc.
o Using the rest of the processes that GHC
performs.
. Have shared file folders.
o Access shared file folders, from different
devices, favoring group work.
o  Merge configuration files prepared separately.
o  Collect teacher assignments and preferences:
. See the selection of all teacher
preferences from each department.
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Appendix 6: More than a week

Use for several weeks only if really needed. It is preferable to
use a single week to simplify the configuration. If the
schedules of the different weeks are only slightly different, you
can probably configure the differences by adding all the class
units on a single week.

See four-month subject or alternate weeks in the
0 answers section to some frequently asked questions in

this manual.
o
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e  Normally, schedules are one week, and it is repeated
throughout the course. Set up more than one week allows
you to generate different schedules for each week.

. The different weeks will share a common time frame,
although they will have their own templates. That is, an
item could have a prohibited position only in a certain
week.

e  The class units, meetings, etc. will be defined to fitin a
certain week or in several of them.

e  This option can be useful, for example, to use different
schedules in alternate weeks, to prepare tho four-month
schedules, or to plan a course of up to six weeks with
different contents for each week.

Same or different position in the schedule of the
0 elements assigned over several weeks: You can

establish if you want the class units, meetings,
activities, etc. configured over several weeks, keep, or not, the
same position in the schedule.

T Weeks
i Weeks in which the selected class units will be taught:

| [ Week 1 yes
| Week 2 yes
[ Week 3 yes

Keep the same position- in timetable of each week:
(@) Imelevant
=2 (OPrefemed
& O Compulsory

Keep -different position- in timetable of each week:
i O Preferred
& (O Compulsory

Aceptar Help Previous MNeat
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