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Submitted results are produced with the basc Grest Deuge locd search dgorithm,
launched for a predefined number of moves. The comprehensve invedigation of the
peformance of Great Deuge dgorithm can be found in our paper “A Time-Predefined
Locd Search Approach for Examination Timetabling Problems’, which is avalable on
the web (http://www.cs.nott.ac.uk/TR/2001/2001-6.pdf). The man agpects of this
agorithm (adapted to the course timetabling) are the following:

1. Data Structure

An input (datic) data structure is represented as an array of records, each of them
contains the information about a single event, such as. a number of Sudents, avalable
rooms, €tc.

A dynamic data is organized for the purpose of minimization of processng time. Thus,
severd data structures are keeping in pardld:

a) event/timedots data;

b) student/timedots data;

C) timedot/events data;

Even the information is duplicated, this approach provides a quicker access to the

necessary data.
2. Initialization

An initid solution is generated by modified Brdaz (saturation degree) sequentid
dgorithm. An event with the minimum number of avalable timedots is scheduled fird.
The modifications are as follows:

ad The number of avalable timedots is caculated while consdering both cladhfree
requirements and room assignmernt.

b) The dgorithm provides a random feature having a number of candidate events, the
scheduled oneis chosen randomly. The scheduled timedot is also sdected randomly.

c) In the case, when there is no available timedot for the scheduling of some event, the
dgorithm operaes in the following way. A randomly chosen timedot is completdy
rescheduled and the given event is scheduled into it. Then the procedure continues.

The produced initid solution is feedble, i.e it is clas+free and dl events can be assgned
into rooms. After theinitidization phase aloca search phaseis started.



3. Neighborhood

A new candidate solution is generated in the following way. The dgorithm randomly
chooses an event and a new timedot for it. The candidate solution is accepted if it is
feasble and satisfies an acceptance condition.

4. Feagsibility

A feadhility is checked in two sages. Firdly - the clashfree requirement (no student has
to gt two courses in the same time period). Secondly the room alocation requirement is
checked. If the candidate solution isinfeasible, the proposed move is regjected.

5. Great Deluge Acceptance Conditions

All feesble candidate solutions are checked whether they satisfy the Great Deuge
acceptance conditions. Due to these conditions a candidate pendty should not be more
than: @ the pendty of the current solution; b) the current value of “levd”. The vdue of
level is equd to the initid pendty a the beginning and is gradudly reduced during the
search. The rate of ts reducing is caculated basng on the expected launch time (number
of moves).

6. Launch Time.

The expected launch time is calculated in the following way:

1) An average processng time of one move is caculated (while performing 1 million of
moves).

2) An expected number of moves is cdculaes in order to fit the dgorithm into a specified
time period.

3) The resulting number of moves is rounded by 5 millions in order to make the
agorithm been independent on the smal deviations in hardware speed.

7. Checking a Clash-Free Constraint

Algorithm smply checks al dudents (who have this event) whether the candidate
timedot is dready occupied by somebody of them.

8. The Calculation of a Total Penalty

This procedure employs the fact that the number of variants of the digtribution of events
in a day (“day-maps’) for a sngle student is limited (in case of nine timedots per day this
number is 512). The pendties of al possble day-maps are pre-cdculated in advance.
Thus, the totd pendty is just the sum of the pendties of dl student’s day-maps for dl

days.



9. The Calculation of a Delta-Penalty

While evduating any candidate solution the agorithm cdculaes only its ddta-pendty
(an amount, on which the pendty will be changed by the move). As the previous one, this
procedure aso employs a pre-caculated data Here deta-pendties for adl variants of
removing/insarting an event from/into a day-map are known in advance. Thus, the totd
delta-pendity is just the sum of ddta-pendties for al students who have the noved event.
The “removing” ddta-pendties are summarized for the old timedot's day, and the
“insarting” ddta-pendties — for the new day. Notice, that if the old and the new timedots
both belong to the same day, the procedure is dightly different. Here the “inserting”
delta- pendlties are chosen for the same day-map where the moved event is deleted.

10. Room Allocation

The room dlocation procedure consists of two subroutines:

a An dgorithm, which iterdtively evaluates a “room-event matrix” (the matrix (a;) of
Sz€ NeventXNroom , Where a=1 means that the event i can be assgned into room j and a=0
means the oppodte. This technique is the primary for the evduating of the room-
feaghility of candidate solutions.

b) A sandard brute-force routine. This agorithm is applied in the cases where the
primary technique falls and dso for the fina room assgnment.

The primary technique (a) does not actudly assgn the rooms to events (as it is not
necessary for intermediate solutions). It employs the prepostion that a current timedot's
roomevent matrix is feesble and invedigaes whether the insertion of an extra row
(correspondent to the inserted event) will keep the feasibility of the matrix.

The dgorithm iteratively reduces the matrix and caculates the number of “unalocated”
events while checking severd particular cases, such as.

- if matrix contains an dl-zero column in the postion where inserted event contains 1 —
the new matrix isfeasble;

- if the number of remaining columns is less than the number of rows or the number of
unalocated events — the new matrix isinfeesble

- if the number of undlocated events is less than 5 — the new malrix is feasble. This
assumption works only for proper reduced matrices (see below).

The reduction of the matrix is performed by iterative deleting of:

- dl-zero columns and rows (the number of unallocated eventsis not reduced);

- columns, where inserted event contains 1 (the number of unallocated eventsis reduced);

- dl-one rows (the number of undlocated events is reduced);

- rows and columns which contain snge 1 and other zeros (the number of undlocated
eventsis reduced).

The “iterative’ means that after every reduction of the matrix its investigation sarts from
the beginning while nat taking into account “deleted” rows and columns.



If the matrix cannot be reduced into any particular case, the brute-force adgorithm (b) is
goplied. However the experiments showed that the primary agorithm “copes’ with
99.5% of moves (matrices).

11 Stopping Condition

The Algorithm stops when no improvement is detected during 100000 moves.



