CHAPTER V
IMPLEMENTATION AND TESTING

S. 1 Implementation
First of all this application need Mysql database is already installed. Thus,
this application need to insert penjadwalan.sql into database named

dbPenjadwalan inside phpmyadmin.

S.1.1 Database

This application using Mysql as database. The database itself is
written in penjadwalan.sql at folder data. The database host is
localhost, username is root, and name is dbPenjadwalan. The database
contain 10 tables to storing data. Connection to the database is saved
in dbConfig.php which it also contain some function to fetch data
from database, so when the application need to select data from
database, the application will just do the query and call fetch function
in dbConfig.php.

k?:h;

iclass dbeonfag!
privata $hosge™ . sl :ann;
private busernaze=“: - ";

privata Spaosword="":

private $database=": [-~-::. ... 7
private fquery:

private $hubungkaa="":

C__SITItruciomeruzakan fumgol yacy diTslankan selajai 2efault fus7ri ketika pesmfustan itrekx

- {lpublic function __comotruct()!

$thig->hubungkan = 2ysqli_cennect (§this->host, Sthls->usarnace, Sthis->password, Sthia->database);

rotarn Sthis->hubungkan: /' fungss __SSnETILeT ini okan mengerkolikan nilal true jika SThis-ohutungkan beshazil

P31 bANAR merupakan funggi Gntok relakukan query

[!public function quary(§sql)!

s$thip->qQuery - aynqls-q.;nty1$tr.xa—>hub:mgku, 82ql) or dia n:ynqu_e::or(tthu->hubunqh::‘» %3
ratarn Sthis->Query:

[ipublic function numrow(Saql) (
Sthin->query = mysqli_rus_rows(=ysqli_query($this->hubungkar, $aqli):
roetorn Sthis->query:

{4 nmamil guery di sadivan arTay pada fungat 1L bawvarn int
[Fpudlic function ferch($hasil_sqi:!
return oysgli_fetck arroy($hasil_sgly:

Figure 5.1.1 dbconfig



5.1.2 Tree

fkw:

As said above, this application has binary tree to storing data.
And the contents of binary tree node is an array which redeclared
into variables. There are about 21 variables in each node of binary
tree. These variables contain a part of data each courses which is

selected from database.

.
¥

J CLASS BinaryNode

PUBLIC Sist = arrayl): oot re node item

city, Skelas, fmatkul, $dosen, §fitmess, Snamalosen, SmamaMatiyl, Saks:
?muCh&x,hﬁumiun,ﬂuu,h:u‘h&w,Ruﬁ,hmﬂh;Iunhhimuﬁu.hmuﬂu.ﬂm&ﬂu:
PUBLIC Ska, Sid:

PUBLIC Sindex, Sposisi, Swvelo

Figure 5.1.2 tree

5.1.3 Initiation

B
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This application using Particle Swarm Optimization as main
algorithm, which this algorithm first step is random all course's
position that no have fixed position. Well, in randoming course's
position it must not have same place with the other course's position.
So the previous position is saved into an array as flags for the next
position so that would not get same with previous position.

PUBLIC FUNCTION randomPosisi(Skelas, Saka)(
;;i::;=x: S$k<Sthis->X: Sk++)(
if(Scthis->harikelas[§k] == Skelas) break:
Schis->yrand = rand(0, (Schis->Y-1)):

//cek posisi data apakah ada yg sama dengan posisi khusus dan umum

Sthis->cekPosisi(§k, Scthis->yrand, Saks):

//3udah tidak ada posisi yang tumpukan
f/hitung posisi dari x,y

$tmp = (Sthis->Y * §k)+Sthis->yrand:
Stmpsks = (Sthis->Y * §k)+S5this->ysks;

$this->1 = Sthis->1i+1;
$this->post[Scthis->1] Stmp:

Sthis->posts=k=([Sthis->i]) = Stmpsks:;

RETURN S$this->pest[$chis->i];

Figure 5.1.3 Random Position



After all courses get position then it's time to check whether the
position is optimum with the terms of optimization. So it will select all
data that stored in binary tree using in-order function. The default
number of fitness is same with number of terms that used. The number
of fitness will decrease by 1 for each terms of optimization that are not
violated. So if all terms of optimization are not violated then the
number of fitness would be 0 which means it's good optimization. But
when the terms of optimization get violated, the number of fitness will

increase by 1 for each violation.

tf(SsekaliDosen == [){
Sfitness=5fitness-_;
Srootlicde->fitneas = §$fitness;
} else (
Sfitneas=5ficness+.;
S$rootlode->fitness = Sficness;

//1 hari max € ska per semester
if(S5cp4d <>
§skaSehari = Scek->sksHari (Skoor->getXcari(), $kcor->gec¥Ycari(), SroctNode->

if(SaksSehari == 0){
$fitness=Sfitness-:;
SrcotNode->fitness = §fitness:

} elss |
Sfitness=5ficness+ ;
SrootNode->fitness = §ficness;

Figure 5.1.3 Number of Fitness

aks};

While the course's position is not optimum, the course's position
will be changed. That changed position is based on algorithm
function. The course's position would be checked into some terms to
made the course's position will not get cross days and cross another
course's position; whether it courses with fixed position or not.
However the course's position that stored in binary tree will be
changed into new position and will be checked again with terms of

optimization.
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POBLY

H

C FUNCTION kecepatanidv, fx, Sy, Ssks, findex|(

this->kecepatan = (Jthis-wweight * Bv) + ((fthis->C] ¢ fekis-arl) ¢ (Sehis-oFBest - Sy)) + ((frmis-sCl ¢ fehis-»rl) * [Gchis-iGBest - Sy ):
this->ybars = round{St2as->kecepatan = fyi;

Jik poszal lebik dari matrix di-locp sehingga besbali ke matrix

WHILE(Sthis->ytars ¢

Sthis->ybarg = Sthis-dybaru + Sthis-dmaxy:

WHILE (Sthis->ybaru > Sthis-rmaxY-1}{

H

§

Sthis-ytars = Sshis-dytaru - $rhis-imaxy:

this->tidakiamaPindat(§x, Sthis->ybary, Ssks):

Jika adas pc2iyi Jang sama tidak sas=a antar date sext tidak sams dengan cate matkul krasus
this->1 = frhis-51+!;

this->rempasisdSthis-»i] & ((Sthis->maxy * Sxi-Sthis-sybarul;
this->tesposisioba{fthis-24] = (fehis->max¥ * Ix)+frhis-rybarus(faks-1);

echo Sthuis=>1." : *.Sibis-d>tespomisiithis-»1]." , Srhis->tesposisisiziithie-rt] /ED:

/RETY
/38t 1 tadl thin oy3 aian tumpal % data Ba
FETURN Sthis->tesposisi|fths

d

Figure 5.1.3 Change position

5.1.4 Text file
This application allowed to save the schedule optimization into a
text file. This application also allowed to give a name for the text file.
While save button is clicked, the application will download the text file.
The schedule optimization cannot be seen in text file, because it's not in
table. But if the schedule optimization really wants to loaded again, the
schedule can be loaded again as timetable schedule in the application.
o lamentte, vaRsianss S aeieE) =

$§imi[§1) = §_POST([S1):
$FipAi[Si]) = Sisi[S1)."1":

1f ($1 % Sy == &6 §1 <>0) Sisi([Si-1] = Sim1[Si-1])."\n":
/Sisa2 = § POST["32"]:
Sconctents = "Scontents' . n*".§isi[0]):
Ifor(fa=_; Si<fmax: Sa1++){
Sfcontenta = "Scontents” . $isi[$i):

acho Scontents:

headar('Contens-Iype: agppli 3 dic')
headexr (' 1.3 51T1ONn: att ment s f enare="' Sfilename) ;
headsar('Cache-Controcl: max-age=0');

-7>

Figure 5.1.4 Save text file
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5.2 Testing
This test is to make schedule optimization for second semester with few
data lecturer, courses and 5 classes; in order of setting maximum looping

1000 and 4 terms of optimization is ON.

5.2.1 Inserting Data

Well, at first insert all data, there are: lecturers, courses, and
classes. In lecturer's data there are 3 attributes: lecturer's nip, lecturer's
name, and lecturer's address. Set the lecturer's days and hours when the
lecturers have a time for teaching. In this case all lecturer's days and
hours is ready or that means all lecturer's can teach at any days
(Monday - Saturday) and at any hours (at 07:30 — 16:30). Then insert
data courses, which have course's id, course's name, and number of
credits. Next add connection between lecturer and course which means
lecturer A taught Advanced Programming course. Therefore insert data

classes which only have class id and class name.

Insert |

DATA DOSEN '

DATA MATAKULIAH

;s DATA DOSEN

PENGATURAN 01010001 PakYanto  Jin. Lingga Update Delete
01010002 Pak Marlon Jln. Lingga Update Delete
01010003 Pak Yuli Jln. Lingga Update Delete
01010004 Pak Cipte  Jln, Lingga Update Delete
01010005 Pak Soni  Jln. Lingga Update Delete
01010006 BuRosita  Jln. Lingga Update Delete
01010007 Bu Sinta  Jln. Lingga Update Delete
01010008 BuAgnes  Jln. Lingga Update Delete
aa T JI. Mentri Superno Update Delete

Figure 5.2.1 Insert data



5.2.2 Adding connection

After inserting all data lecturers, courses, and classes, the

complicated part of inserting data is adding connection between courses

and classes. In this connection the data will be divided into two

semester which means the courses is in first semester or in second

semester. In this application there are two types of connection between

courses and classes:

l.

DATA DOSEN

DATA MATAKULIAM
DATA KELAS

MULAI PENJADWALAN
PENGATURAN

Courses with fixed position: this connection means, the
course's position would not be changed by algorithm while
scheduling. So this position required data course, data class,
hours, and days. It will make course' position on day x and
hour y in class z, and this position would not be changed. But
the course's position still can be changed from main menu.
Courses which can change position: this connection all
course's position to swap place. This connection is the place
where particle swarm optimization algorithm working. The
change of position is only change day and hour without the
class. So while adding connection between courses and classes,
it's only need data course and data class, it did not need for day
and hour. The day and hour in the connection will change when
it gets violation to terms of optimization.
oy |
DATA MATKUL KHUSUS-KELAS

english or 11 10.30-1200 SENIN GANJIL UpdateDelete
english ar 14 13.30-1500 JUMAT BANJIL Updete Delete
englich ar 11 1330-1500 SENIN BANJIL UpdeteDelete
english T 1l 10.30-1200 JUMAT GANJIL Update Delete

Figure 5.2.2 Connection course and class fixed position
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DATA DOSEN

DATA MAT,
ek it DATA MATKUL-KELAS
FOUND. OF COMPUTER S5c. 1 Bu Resita 21 SENAP  Updote Delets
DATA STRUCTURES & AL6ORIT Bu Sinta 21 GENAP  Updote Delete
THECRY OF OPERATING SYSTE Pak Yante 21 BEMAP  Update Delete
MOBILE WEB TECHNOLODSY Bu Sinta 21 BENAP  Update Delete
THECRY OF OPERATING SYSTE Pak Yante 22 SENAP  Updots Delete
MOBILE WEB TECHNOLOGY Bu Sinta 22 6ENAP  Update Delete
FOUND. OF COMPUTER Se. 1 Pak Yante 2.2 EENAP  Update Delate
DATA STRUCTURES & ALACRIT Bu Sinte 22 SENAP Update Delete
LINEAR ALSEBRA Pak Yuli 4 GENAP  Update Dslsts
ADVANCED PROSRAMMING Bu Rosita 4 GENAP  Update Delete
RELATIONAL DATABASE MAMAS Pak Marlon 4 BEMAP  Update Delete
INTERNET PROSRAMMING Bu Rosita 4 GENAP  Update Delete
STATISTICS Bu Agras 4 SENAP  Update Delete
DATABASE ADMINISTRATION Pak Marlon & 6ENAP  Updote Delete
EMBEDDED SYSTEM Pak Yuli & BENAP  Updats Delete
DATABASE SERVER TECHMNOLOS Pak Marlon & GENAP  Updote Delete
OBJECT OATENTED AMALYSIS  Pak Cipte ] GENAP  Update Delste
PROJECT MANAGEMENT Bu Rogita 8 SENAP _ Update Delete

Iigure 5.2.2 Connection course and class which can changing position

5.2.3 Scheduling

To start scheduling choose which semester that the schedule
optimization want to be made. In this case choose second semester, thus
it will show a schedule optimization with second semester data(lecturer,
course, class). There are 6 days from Monday to Saturday, and 6 groups
of hour from 07:30 until 16:30. In the appearance of scheduling
optimization, there are loop which means maximum of loop, and
number of fitness. This application can tell whether the schedule
optimization is optimum or not by seeing the number of fitness. If the
number 1s not 0, the schedule optimization has not been optimum yet. If
the number of fitness is 0, so the schedule optimization has been
optimum. When the schedule optimization need to be saved, click save
button at top right corner. Before save the file, don't forget to give the
name of the file in the text box. While saving the file, the schedule
optimization will be directly downloaded as text file. If the saved
schedule need to be loaded again, go to main menu—Start Scheduling,
choose the text file by clicking browse button at the bottom and click

process to execute.



T T T LMP:855 ”152 j Slmpanndmi: axd
DATA BasEN i Jumlsh fitness : 0 Perechaen: 1 e ] sl
DATA MATAIAIM :
CATAKILAS | SENIN
NULAL PEUADVIAUN [enitalcs n
PINGATURAN | THECRY CF CPERATING GOJECT ORIENTED DATABASE
.30-09.00} SYSTE ANALYSTS ADKAINISTRATION
(P Yerto) sk O310) Pk arken)
THEORY OF OPERATING OBTECT GRIENTED DATABASE
l::vno-mm SYSTE ANALYSTS ADMINISTRATIGN
(Pek Yento) (Pok Cisto) (Pek Marin)
Ln» THEORY CF OPERATING OBTECT ORTENTED DATABASE
12.00 SVSTE ANALYSTS ADMINISTRATION
{Pek Yento) {Pek Clato) (Pak Marken)
INTERNET
112.00-13.50 PROSRAMMING
(8u Rasita)
INTERNET
13.30-15.00 PROSRAMMING
{Bu Rosita)
INTERNET
I:sno-uuo PROSRAMIING
(8o Rasita)
SELASA
I.rm\nlu_hxp’z esl
Figure 5.2.3 Scheduling optimization
SENIN
DATA DOSIH [Famikels RaR2 n
DATA MATAULAH THEORY OF GPERATING OBJECT GAIENTED DATABASE
SATAIHAS .30-09. SYSTE ANALYSIS ADMINISTRATION
MULAL PIIUADWALAN Pok Yento Pk Cipte Pek Merton
SEGATRAN THEORY OF OPERATING CBJECT GRIENTED DATABASE
il o9.00-10.30 SYSTE ANALYSIS ADMINISTRATION
Pak Yento Pek Cipto Pak Merfon
THEGRY OF OPERATING OBJECT CRIENTED DATABASE
{10.30-12.00 SYSTE ANALYSIS ABMINISTRATION
Pek Yento Pak Cixto Pek Marisn
b st
2.00-13.30 PROGRAMMINS
Bu Rogite
INTERNET
12.30-18.00 PROSRAMMINS
By Resite
INTERNET
rw:uo FROGRAMMING
Bu Rosta
SELASA
Denmiketss fr1722 lesls!
107.30-09.00}
109.00-30.30)
I 1200] PATA STRUCTLRES & ALSGATT]

Figure 5.2.3 Scheduling optimization loaded from text file
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