DAFTAR ISl

Hal.
HALAMAN JUDUL ..ot sssssnsnsssssnsnsnnnnnnes i
LEMBAR PENGESAHAN ...t i
LEMBAR BEBAS PLAGIASI ..ot i
KATA PENGANTAR .ottt a e e aa e e e e e iv
DAFTAR TSI oo e e a e e e e e s r e e e e e e e e Vi
DAFTAR TABEL ... nnnnnnnnnns viil
DAFTAR GAMBAR ...ttt a e e a e e e e e e iX
DAFTAR LAMPIRAN ... ettt sssnssnnnnsnnnnnnnnnes X
A B S T R A e e Xi
AB ST RA T ..t e e a e e e e e s Xii
BAB 1 PENDAHULUAN
1.1 Latar Belakang .......oooeviiieiiiiiieiie e I-1
1.2 Rumusan Masalah ...........ccceiiieiiineiic e 1-3
1.3 Batasan dan ASUMSI ........ceovieriieiiieiiieiee e -3
1.4 Tujuan Penelitian .........ccovveiiireiiiee e I-4
1.5 Manfaat PENEtian ........ccovviiiieiiieiii e I-4
1.6 Sistematika PenuliSan...........coooeiiiiiiiiiieie e I-4
BAB Il LANDASAN TEORI
2.1 SiStem ProdukSi ......cccviiiiiiiieiiiiieee e -1
2.1.1  Pengertian sistem produksi ..........ccccceeviveiiineeniineennnn. -1
2.1.2  Jenis sistem Produksi .........ccceevireiiireiiine e -1
2.2 Line BalanCing.......cccccovveeiiie et -3
2.2.1  Pengertian line balancing .........c.ccccccveevveivine e, -3
2.2.2  Parameter line balancing ..........ccccccoevevvive e, -3
2.2.3  lstilah dalam line balancing............cccccovveevineeiiiecnnen. 11-5
2.2.4  Metode line balancing ...........cccoceevviveiiinc e, -7
2.3 Beban Kerja......coouieiiiie et 11-9
2.4 Perhitungan Waktu BaKu.............cccoceevviveiiiie i 1-11
2.4.1  Standard minute value dan waktu baku...................... 1-11
2.4.2  Metode pengukuran Waktu.............ccceeevvreeiineesinneenn, 11-12
2.4.3  Perfomance rating atau faktor penyesuaian................ 11-12
2.4.4  Kelonggaran.........cccccoevveeiiiieeiiie e 11-15
2.5 Algoritma GenetiKa...........cceevvvieeiiiei i 11-16
2.5.1  OptimaliSasi .......covvvveeiiieeiiie e 11-16
2.5.2  Pengertian algoritma genetika...............ccccccevveevnnnnnn, 1-17
2.5.3  Struktur algoritma genetika.............cccccooveeviieeiinen, 1-17
2.5.4  Penanganan pembatas...........ccccoevvreeeiiiiiiee e 11-24
2.6 Penelitian terdahulu...........cccoooiiiiii 11-25

Vi



BAB Il METODOLOGI PENELITIAN

3.1 Objek Penelitian.......cccveiiiiiiiiiiesie et -1
3.2 Pengumpulan Data ........cccveiviiiiiiiieiieeeeee e -1
3.3 Kerangka Penelitian ..........cccoeiiiiiiieiiiieec e -2
3.4 Langkah-langkah Pengolahan Data..............ccccocviiiiiiiiciiicninn, -4
3.5 ANAlISIS HaSI......cocvveeiiiicce e 11-12
3.6 Kesimpulan dan Saran..........ccocveiiiiieiiie s 11-12
BAB IV PENGUMPULAN DAN PENGOLAHAN DATA ... V-1
4.1 Pengumpulan Data .........ccoeiiieiiiiiiieiiie e V-1
4.1.1  Data Waktu Kerja.........ccevvieiiiiiiniieieee e V-1
4.1.2  Data komponen sarung tangan ..........c.ccceeeveeivenneeninns V-1

4.1.3  Data jenis operasi penjahitan ..........cccoceveiiieninennn, V-2
4.1.4  Precedence diagram atau diagram keterkaitan............ V-3

4.1.,5 Data Operator dan Skill MatrixX ...........ccccooeviieniieninn, V-8
4.1.6  Datawaktu SiKIUS ........ccovveiiiieiiie e 1V-10

4.1.7  Data jumlah produksi sarung tangan ..............cc.ce..... IvV-11
4.1.8 DataallowanCe........ccccocvveeiiveeiiie e IvV-11

4.2 Pengolahan Data .........cccovveiiiieeiiie e IV-12
4.2.1  Perhitungan waktu baku.............ccccooevviviineiiiniinnn, IV-12
4.2.1.1 Pengukuran faktor penyesuaian .............cccceeevveeriunrnns IV-13
4.2.1.2 Perhitungan waktu normal ..............cccceeviiveiiineiinnnn, IV-15
4.2.1.2 Perhitungan waktu baku.............cccccovveeviiriiiieinn, IV-16
4.2.2  Perhitungan takt time..........cccceeviveeviie e, IV-19
4.2.3  Metode Ranked Posistional Weight...................co..... 1V-20
4.2.3.1 Matriks preCedence .......ccccovvvveeiueeeiiieeesiieesiie e s 1V-20
4.2.3.2 Perhitungan personal weight............ccccccovveiiieeiinnnnn, IV-22
4.2.3.3 Ranking Bobot............cccoveiiiieiiie e IV-22
4.2.3.4 Penentuan waktu SiKIUS...........cccceviiiniiiiieniiciiee, IV-23
4.2.3.5 Penugasan operasi ke stasiun Kerja..........cccccccvveviunrenn IV-24
4.2.3.6 Perhitungan kebutuhan operator.............cc.ccccoveevnnnn IV-25
4.2.4  Pembuatan matriks waktu operasi...........cccccceveerinnnnnn 1V-26
4.2.5 Pengalokasian operator menggunakan GA................ 1V-28

4.2.6  EVAIUASI......ccoviiiiiiieccce e IV-51
4.2.6.1 Hasil percobaan skenario parameter..............c.c.oeve.... IV-51
4.2.6.2 Evaluasi hasil .........cccooveiiiiiiiiiei e IV-53
4.2.6.3 Rangkuman hasil ...........c..cccooeiviiiiiiii e, IV-54
4.2.7  Perangkat bantu algoritma genetika ..................ccue.... IV-57

4.2.8  Analisis HasSil ........cccooviiiiiiei e IV-57

BAB V KESIMPULAN DAN SARAN ....oooiiiiieiie et V-1
5.1 KeSIMPUIAN ...t V-1
0.2 SAIAN ...ttt V-1

DAFTAR PUSTAKA

LAMPIRAN

vii



Tabel 2.1

Tabel 2.2

Tabel 4.1

Tabel 4.2

Tabel 4.3

Tabel 4.4

Tabel 4.5

Tabel 4.6

Tabel 4.7

Tabel 4.8

Tabel 4.9

Tabel 4.10
Tabel 4.11
Tabel 4.12
Tabel 4.13
Tabel 4.14
Tabel 4.15
Tabel 4.16
Tabel 4.17
Tabel 4.18
Tabel 4.19
Tabel 4.20
Tabel 4.21
Tabel 4.22
Tabel 4.23
Tabel 4.24
Tabel 4.25
Tabel 4.26
Tabel 4.27
Tabel 4.28
Tabel 4.29
Tabel 4.30
Tabel 4.31
Tabel 4.32
Tabel 4.33
Tabel 4.34
Tabel 4.35
Tabel 4.36
Tabel 4.37
Tabel 4.38
Tabel 4.39
Tabel 4.40
Tabel 4.41

DAFTAR TABEL

Penyesuaian menurut cara Shumard.............cccoooeviiiiiiiiennnne, 11-16
Penelitian terdahulu...........ccoooveeiiii e 11-33
Waktu kerja yang tersedia dalam satu hari............cccccceevvniinnnnn. V-1
Komponen Sarung tangan ............ooovrreeeernireeeeenneeee e V-1
Daftar jenis operasi penjahitan sarung tangan A511.................... V-2
Keterkaitan antara elemen Kerja...........ccocovoieiiiieniicne e V-4
SKIll MAtrixX OPEIator ........ccviiieeiiiesiieeiie e V-6
Data Waktu SIKIUS ........ccooiieiiieeiiie e 1V-10
Jumlah produksi sarung tangan MF-4 bulan Maret-April........... IvV-11
Rangkuman performance rating setiap Operasi .............c.ccoeevee. IV-13
Rangkuman waktu normal untuk setiap operasi ..............ccccu... IV-15
Rangkuman waktu baku ..., IV-18
Waktu baku Setiap OPErasSh .........cocvervieriiiiiieiiie e 1V-20
MatrikS PreCeRaBNCE .....covvviiiieiieeiee e Iv-21
RANK SELIAP OPEIASI ......vveivviiiieiiie et IV-22
Penugasan operasi di stasiun Kerja.........ccccceevvveeiiveeesiieeesinnenn, IV-24
Kebutuhan operator pada setiap stasiun kerja.............ccccccveennne IV-25
Parameter GA ... ..o 1\VV-28
POPUIaST QWal ........ccooviieiiiiecie e 1V-29
Penentuan waktu operasi Setiap gen........cccvvevvveeriieeesiieeesiineenn, IVvV-31
Rangkuman kemampuan jahit dan proporsi ..........c.cccccevevvnenne. IV-35
Jumlah produk sarung tangan ............ccccecveeviee e Iv-37
Beban Kkerja setiap Operator.............cccoveeviveeiieeeiiieeciee e IV-38
Rangkuman perhitungan nilai fungsi tujuan...............cccceevvenne IV-41
Rangkuman nilai parameter 1ain ............ccccceviiieiiie e, 1V-42
Nilai pinalti setiap INAIVIdU..........c.ccoooveeiiieecee e, IV-43
Nilai evaluasi setiap individu............cccceovvveiiiie e, 1V-44
Nilai fitness masing-masing iNdividu .............cccocovveeiieeeinneene, 1V-44
Hasil normaliasi setiap individu............ccccveeviieeiiie e, 1V-46
Nilai probabilitas kumulatif...............cccooiiiiiiiiii e, 1V-46
Parent UNtUK CrOSSOVET ..........coiuieiiieriieaieesiee e siee e e e 1V-49
Pemindahan gen pada offspring.........ccccccecvevviveiiiiciiec e, 1V-49
Sisa node pada Parent............ccccveeiiiieeiiiee e 1V-49
Pemindahan sisa node dari parent............ccccooeveeiiieeiiinee e, 1V-49
Nilai fitness masing-masing offspring...........cccccovvveeviiieiinnenn, 1V-48
Perbandingan nilai fitNesS...........ccccevveiiiic e, 1V-50
INdividu terseleksi .......coveiiieiiiiii IV-51
Hasil uji coba L., IV-51
Hasil uji coba 2.........cooeiiiiie e, IV-52
Hasil Uji coba 3........cooviiii IV-52
Hasil Uji cobad.........ooiiii IV-52
Perbandingan hasil ..o IV-53
Rangkuman hasil.............ccoveiiii IV-55

viii



Gambar 2.1
Gambar 2.2
Gambar 2.3
Gambar 2.4
Gambar 3.1
Gambar 3.2
Gambar 3.3
Gambar 4.1
Gambar 4.2
Gambar 4.3
Gambar 4.4
Gambar 4.5

DAFTAR GAMBAR

SEruKtUr Umum GA ... 11-18
Contoh kromosom representasi Permutasi............ccocceevverneeninenn 11-19
CONLON OFder CrOSSOVEN ......coveiiiiiesiieeciee et 11-21
CONLON SWAP MUEAST .....veeiiieiie e 11-22
Kerangka penelitian............cccooieiiiiii i 11-3
Langkah-langkah algoritma genetika .............ccccoovieiiiiniecinennn. -7
Kerangka pengolahan data............cccooveiviiiiiiiieiicccee 1-11
Precedence diagram .........oovvoieeiiieiieee e V-5
Representasi KromOSOM..........cccueiiieiiiiiieiiieiiceee e 1V-29
HHUSEraST IMULAST ..o 1V-49
AIOKAST OPEIALOT ...ttt IV-53
Grafik perubahan nilai fitNesS .........ccoovveiiiiiiii e, IV-59



DAFTAR LAMPIRAN

LAMPIRAN A
Pengamatan aWal ............cccooiiiiiieii e LA-1
LAMPIRAN B
Perhitungan waktu Daku ... LB-1
LAMPIRAN C
Perhitungan rank positional Weight ..o LC-1
LAMPIRAN D
Matriks personal WeIght............ccooiiiiiiiiiieiiee e LD-1
LAMPIRAN E
Perhitungan personal Weight ............ccocviiiiiiii i LE-1
LAMPIRAN F
Perhitungan matriks Waktu OPEraSi..........cocvreiiireeiireeiiiee e e sieeesieeesiee e LF-1
LAMPIRAN G
HaSil UJi CODA ..o LG-1
LAMPIRAN H
Coding program Matlab...........cccooeiiiiiiii e LH-1
LAMPIRAN |
Perhitungan contoh algoritma genetika.............ccccoovvvveiiiee i, LI-1



