UNN 4

Tosunsupasdalnm
(TOGA) Timetables Optimised with Genetic
Algorithms
(Genetic Algorithms) Dave Haynes
1)
2) (Licence) GNU Public Licence
3) Python
(Unix) (Windows) (Command
Line)
4)
5) .. 2543
3
vV 0.01.003 . .2545
41
41.1 7]
2
3 (Mutation) (Inversion)
(Crossover) 2
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I 2
4111
1 2 11} 2
V 1 1 ,Il | 1
2 A B,
C,D,E,F,G,H, I JK G 4.1
A B C D E F I J G K
IUIAY
A B G D E F I J C K
4.1
41
(B ,C,D} 3,6, k3 4.2
A B G D E F I J C K
TuAY
A J G K E F I B C D
4.2
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412

(Evaluated)

41.11)

(Genotype)

28

(Optimize)

(Array)
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0

412
wlyda
Run
TOGA
WEB SERVER
s
A
database.mdb m
CSv
TOGA B1¥oYa . . @
Tugnase-»{ uvaverdanma
12519 ‘
gnv:oq
TOGA
Run Optimiser,
{
v
Cadidate.csv TOGA
Write Result
UAAIHARNT
4.3
4.3
Web Server IS Text File
12
LSV 12
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Python
Candidate.csv
E3c: \WINNT\ yst em32\cmd.exe B U
F|Ie dtogap . line 317, in nain
0
F|e \tI a\to a dib) line 163, in o a
fay sgo \9 055°A30y°1 OO%XTogaEngine py", line 472, in Adopt
'D %G Sto agsrc TogaEngine.py", line 215, in _init__ |
mtl(caga .t to
LIaIue Error; nva | I|tera for into: capacity
0\T ”f]:%s sd\ " tg ?rlun>pyth0n d:\togaltoga.py -s
o previous Candidate getecteg. ,
0 previous rototype detected. W
grdOp%na% dg}}aobs%sﬁééént all lasgt |
%%Fe '5:\to a\Ioga pyq line 3%3 in ? _
.Feys,,gxlt a\m( > .
Fi \to ato%a.p . line 317, in nain |7
.apply(method, 1gs . . !
Flflee”d:\tqga\o%a.twg line 196, in
FiFee&'BR 58' 10$% sarigvm (%gg\TogaEngine .py", line 472, in Adopt
Fiﬁ? 8({ b(gl\\.t_o a%rc 6]10 TogaEngine.py", line 215, in _init__
| mt;lcarg)acll.tﬁ >« t01
UalueError: invalid literal for into: capacity m
D%hces\)s\www\togarun)python d:\togaltoga.py -wK d: \the5|s\www\togarun\candldatej
U\}rité %able K to file d:\thesis\www\togarunicandidate_mon.csv
.rHe qJ]ored
! eris Isso neoh ; V\?/rI(IJ% ta\l/vbllﬁ tchogehle ath you supplied.
b:ﬁrﬁemsSW ww tog% g P Y pp ...........................................................
4.4
4.2
12
Mircosoft Exel LSV

1) ResourceTable
2) LocationTable

3) DepartmentTable



4) StaffTable

5) PupilTable

6) SlotTable

7) FacilityTable

8) CourseTable

9) CommitmentTable
10) LessonTable

11) EnrolmentTable
12) RequirementTable

43

Tier
Tier3

Tier 0 tables

(Tier) 0

12

Tier 3

Tier

Tier
5

Tier 1

Tier
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1) ResourceTable
2) LocationTable

3) DepartmentTable
4) StaffTable

5) PupilTable

6) SlotTable

Tier 1tables
1
0 (Tier) 1
7) FacilityTable
8) CourseTable
9) CommitmentTable

Tier 2 tables
2
(Tier) 2
10) LessonTable
11) EnrolmentTable

Tier 3 tables
3

12) RequirementTable
CandidateTable

Tier 0 Tier 3
Candidate.Csv
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PrototypeTable

Al v
( Uy )
v

|
asnaovveyalugmveya

A

L3 o d Y
MruasIusoun v

UszuranaseAy (Tier) 0

YszuranaszAy (Tier) 1

Uszuranas=Ay (Tier) 2

UszuranaszAy (Tier) 3

Candidate .csv

PrototypeTable

AT

45
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Python

Python http:/fwww.python.org
2) http:/www.thuswise.co.uk
(Windows)

toga-src-0-01-002.zip
toga-src-0-01-002.tar.gz
‘src’
‘0
‘01
“002"

Zip
“tar.gz"

3) (Unpack)

Source Code ~ python

Winzip

4.5
45.1

4.2
Togarun  Togarun

CourseTable

3


http://www.python.org
http://www.thuswise.co.uk
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45.2

(Command Une)

1) Notepad Togarun Jat (

ﬂcandidatez csv E]lessontable3 csv
E]cam“ date20.csv ELocatsonTable.csv
E]cmdidates.csv E]Pt.pﬂTable.csv

¥ CommitmentTable.csv  ¥)RequirementTable.csv

E]Cwse‘rable.csv ﬁ]ResouceTable.csv
schema.ini

(25 DATABASE. MDB ) slotTable.csv

ﬂoepartmentl’able.csv E]slottable_mon.csv

E]Enrolmert’fable.csv E]slottable_tue.csv

ﬂFaciityTable.csv ﬂStaffTable.csv

4.6 bat

4.4)



[rem path

python d

python d
python d
python d
python d
python d
python d
python d
python d
python d
python d
python d
python d
python d
python d
python d

python d

4.5

2)
(Command Line )

37

ielp . 1 ~

d:\toga

\togaltoga.

AMtogaltoga
\togaltoga
AMtogaltoga
Ntogaltoga
\togaltoga
\togaltoga
\togaltoga
\togaltoga
\togaltoga
\togaltoga
\togaltoga
\togaltoga
\togaltoga.
\togaltoga.
NMtogaltoga.

\togalto”a

48

Typ
fnternet resource, and

y -d

=

py -IR d:\thesis\www\togarun\ResourceTabIe.C5J

py -rN d:\lhesws\www\togarun\LocationTabIe.C5\/

.py -rD dAthest \togarun\DepartmentTable.csv
py -rT d:\thesis\www\Iogarun\StaffTable.cS/

py -rP d:\thesis\www\togarun\PupilTable.csv

py -rS d:\thesis\www\togarun\s\otTabIe.(S/

py -rF d:\thesis\www\togarun\FacilityTable.csv

py -rC d:\the5s\www\1Qarun\C QrseTable.csv

py -rM d:\thesis\wwwl\togarun\CommitmentTable.csv

py -rL d:\thesis\www\togarun\LessonTahble.csv

py -rE d:\thi enrolmentTable.cSV
4

py -rQ d: NUIUTOY RequirementTable.cSV

py -¢

py -s

py -w K d:\lhesis\wwwl\togarunlc andidale.cS/

4.7 Notepad

Notepad

ram, folder, document, 0

e the name of a progrz r gocument, o
indows vmlfopen it for you.

OK [ Cancel | Browse.. |
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[ CAWINNT\system32\c md.ee
lEnrolment Table read successfully.

ED:\Thesis\uwu\togarundpython d:\toga\toga.py -rQ d:\thesis\wuw\togarun\Requireme
ntTahle.csv ¥
Requirement Tahle read successfully.

D:\Thesis\uwuu\togarun>python d:\toga\toga.py -c
Loading database...

ENo previous Prototype detected.

Done. :

iChecking foreign keys...

Done.

tIntegrity check is conmplete.

y,,.
X

i D:\Thesis\uwuu\togarundoython d:\toga\toga.py —o 2
tLoading datg
No previous

Ting ET LY o
11160 secondsYper generation -
£36 minutes til end of optimisation

RS

[Generating a population from previous session...

49

4)
Candidate.csv

4.6

Candidate.csv
Candidate.csv
Candidate.csv MS ACCESS PrototypeTable

4.1

R
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