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ABSTRAK

Salah satu tujuan GraPARI Telkomsel Malang adalah untuk memberikan
pelayanan dalam penanganan komplain pelanggan. Penerimaan komplain dapat
dilakukan dengan beberapa cara, diantaranya adalah melalui mesin My GraPARI,
call center dan datang langsung ke kantor GraPARI. Penerimaan komplain
pelanggan melalui mesin My GraPARI atau pun melalui call center dinilai belum
memenuhi kebutuhan, mengingat jumlah mesin My GraPARI yang terbatas yang
hanya tersedia satu unit di kota Malang. Sedangkan untuk penanganan komplain
yang membutuhkan penanganan lebih lanjut, call center dirasa belum mampu
menangani secara maksimal dikarenakan setiap proses penanganan harus
diinformasikan langsung kepada pelanggan. Maka untuk menjawab permasalahan
di atas, dapat diberikan solusi sebuah pengembangan sistem informasi sebagai
salah satu bentuk penerapan dari konsep Customer Relationship Management
(CRM) Operational yang ditujukan untuk menerima komplain dari pelanggan.
Metode yang digunakan dalam pengembangan sistem adalah menggunakan
waterfall model yang meliputi beberapa tahapan pengembangan, diantaranya:
analisis kebutuhan, perancangan, implementasi dan pengujian. Pengujian sistem
dilakukan dengan beberapa jenis pengujian, diantaranya: pengujian black-box,
compatibility, pengujian web service dan evaluasi sistem menggunakan
pendekatan utility system. Dari hasil pengujian secara keseluruhan dapat
disimpulkan bahwa fitur-fitur pada sistem telah berjalan dengan valid dan sistem
dapat dijalankan dengan baik pada beberapa jenis browser yang telah diujikan.

Kata kunci: E-Complaint, Sistem Informasi, Pengembangan, CRM.
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ABSTRACT

One of the goals GraPARI Telkomsel Malang is to provide services in handling
customer complaints. Acceptance of complaints can be done in several ways,
including through My GraPARI machine, call center and come directly to GraPARI
office. Acceptance of customer complaints through My GraPARI machine or
through the call center is considered not meet the needs, given the limited number
of My GraPARI machines available only one unit in the city of Malang. As for the
handling of complaints that require further handling, call center is considered not
able to handle maximally because every process of handling must be informed
directly to the customer. So to answer the above problems, can be given a solution
of information system development as one form of application of the concept of
Customer Relationship Management (CRM) Operational intended to receive
complaints from customers. The method used in system development is using
waterfall model which includes several stages of development, including: needs
analysis, design, implementation and testing. System testing is done with several
types of testing, including: black-box, compatibility, web service testing and system
evaluation using the utility system approach. From the overall test results can be
concluded that the features on the system has been running with a valid and can
run on several type of browsers that have been tested.

Keywords: E-Complaint, Information System, Development, CRM.

Vii



DAFTAR ISI

Lo S T Y Y o 7 | S ii
PERNYATAAN ORISINALITAS ..ottt ettt ettt ettt et eae e et iii
KATA PENGANTAR ...ttt ettt et sttt sbe e sttt e s aee st eebe e e iv
ABSTRAK ..ttt et et et e b et st bbbt et e bt e sateeabeebeas vi
ABSTRACT ..ttt ettt ettt ettt ettt e bt e s bt st e e bt e s bt e sabeeabeesbeesabeeabeenbeesateenee vii
DAFTAR TSI .ttt ettt et et st et esae e st e be e saeesaeeenbeas viii
DAFTAR TABEL...ccitiiiiiiiiiiiiitiieeieeeteeeeeeetee et eeee e eeeeeee e seeseees s eeseeesesesssessssssseassssssesnsennns Xii
DAFTAR GAMBAR .....cutiiieiteteettestte et e e stteete e teesteesatesnteesseesseesneeenseesseesneesnseensenns Xiv
DAFTAR LAMPIRAN ....ceiiiiitieeie et esteestte st ettt e seeeste e teesaeesatesmteeseesseesnnesnseenseens Xvi
BAB 1 PENDAHULUAN.... ..ottt sttt ettt ettt ettt sbe e st esaeesaeesaeas 1
1.1 Latar BelaKang......ooccuviiieeeee ettt 1

1.2 RuUMUSan Masalah.......cooeiiiiiiie e 3

IS 2 U ][O | o IO PP PPPPPPPPPPPPPPPPPRE 3

1.4 MaNFa@tecei i et 3

1.5 Batasan Masalah ... 3

1.6 Sistematika Penulisan ........cccceeuieieiniiiiiee e 3

BAB 2 LANDASAN KEPUSTAKAAN ....cootiiiieiie ettt sttt sttt 5
2.1 Kajian PUSTAKA ....eeeiiiieiiiieiie ettt 5

2.2 Definisi KOMPIain c....ooei i 6

2.2.1 Komplain Pelanggan.......cccccoeeuiiiiiiiie et 6

2.2.2 Jenis-jenis Komplain......cccccooeeciiiiieeee e 6

2.3 Customer Relationship Management (CRM).......ccccoceveeeeiiieeeeecieeeeenns 7
2.3.1Jenis-jenisS CRIM .......uuuuiiviiuriiiiiiinriiniieerirerieereerrreeereneeeer———. 7

2.3.2 CRM Operational........ccueeieeciieeeccieee et 7

2.3.3 Complaint Management ........cccceevrieeriieeeniieeiniee et sieeeriee e e 8

2.4 Rekayasa Perangkat LuNak ........cccoooiiiiiieiiiiiiiieeteeee e 9

2.5 Software Development Life Cycle.....iiiiiiicciiiiieeeee e 9

2.5.1 Waterfall Model ........cooeiiiiiiiieeeee e 9

2.6 Analisis Kebutuhan ........cccceiiiiiiiii e 11

viii



2.7 Unified Modeling Language (UML) .......coccveeiieiiiee e 12

2.7.1 Use Case DIagram ......cceeeeeeeeeeieeeiieemmeererereeranrirrmnernreseeenan. 12
2.7.2.Sequence DIagram .........cceeeeeeiiiiiiireeieee e 14
2.7.3 Class DIagram .......uueeeeccuiieeeeciieeeeecieee e e stee e e esee e e s erae e e e enreeeeenes 15

B T P T =Y = 1 17
2.9 Model View Controller (MVC) .......oocveeeeiiiieeee et 18
B 0 o o [T T4 Y1 o T SR 18
2.11 Pengujian Perangkat Lunak .......cccccviieiiiiiiiciiiiiiieeee e 20
2.11.1 Pengujian White-boX........coooeiiiiiiiiiiiiieee e, 20
2.11.2 Pengujian Black-boX ........cccoiiiiiiiiiieiceee e, 21
2.11.3 Pengujian Compatibility .......cccooviiiiiieiiiieceee e, 21
2.11.4 Evaluasi Utility SYStEM ....cccviiiiieiiee e 22
BAB 3 METODOLOGI ....eiiiiiiiiieiiiieeriiee sttt esreesniteesre e sbeessbeeesbeeesabeessnneesabeesnanee s 24
3.1 StUi LItEratur c.ceeeeeee ettt 25
3.2 Analisis Kebutuhan ........c.cccooiiiiiiiii e 25
3.3 Perancangan SiSTEM........uuuuuuuiuiiiiiii s s s e e e s e e e s e e e e e e e e e e e e aeaeas 25
I B aY o] (=T o Y= o - 1 U PUURRNE 25
3.5 Pengujian dan ANalisis ........eeeeiiiiiiiiiiiiieiee e 26
3.6 Pengambilan Kesimpulan dan Saran .........ccccoceveeeeiiiieececcieee e 26
BAB 4 ANALISIS KEBUTUHAN ..ottt sttt sttt et st s e 27
4.1 Proses Rekayasa Kebutuhan ........cccccovieiiiiiiniiiiieeeeeec e 27
4.1.1 Elisitasi KebUtuhan ........ccoouiiiiiiiiniieeeeeeee e 27
4.1.2 1dentifikasi AKLOF .......eeiveeiierieeieeeec e 28
4.1.3 Kebutuhan FuNgsional.........occeeviiiiniiiinii e 29
4.1.4 Kebutuhan Non Fungsional........ccccccceeeiiciiee i 34
4.1.5 Verifikasi dan Validasi .......ccooeeeeiiiiniieiiiieieeeiecee e 34
4.2 Pemodelan Kebutuhan ..........ccociiiiiiiiiiec e 39
4.2.1 Pemodelan Use Case Diagram ........cccccvveeeeeeeeeeicciiieeeee e 39
4.2.2 Pemodelan Use Case SCeNArio ......ccocueercreeenieeniiieeniee e 40
4.2.3 Pemodelan Sequence Diagram .......ccccceeecveeeeeiiieeeeciieeeeecieeee s 45
4.2.4 Analisis Kelas DIiagrame.....cc.eevuiierierinieeniiee st esiee e e sveeesnee e 49
BAB 5 PERANCANGAN ... .coittiiiieieettenteeeieeteesteesaeeseteeteesseesseesnseenseesseesneesnseenseens 51



5.1 Perancangan Arsitektur Sistem........cccveeeeiiiiiiiiiiiiieee e 51

5.2 Perancangan Sequence Diagram ......cccccecvvevireiirriiriiirsssssscssssssss e 52
5.3 Perancangan Kelas Diagram .......cccceevueerriieeniieeenieeenieesieee e e siee e 55
5.4 Perancangan Basis Data..........euuueuiei e 56
5.5 Perancangan KOMPONEN.......cooiiiiiiiiiie e e e e 60
5.5.1 Perancangan Komponen Fungsi Tambah Pelanggan.................. 60
5.5.2 Perancangan Komponen Fungsi Tambah Komplain ................... 61
5.5.3 Perancangan Komponen Fungsi Tracking Komplain................... 62

5.5.4 Perancangan Komponen Fungsi Tambah Komentar Pelanggan. 62

5.5.5 Perancangan Komponen Fungsi Tambah Komentar Operator... 62

5.6 Perancangan Antarmuka ApPliKasi .......ccceceeeeieecciiiieeeeee e 63
BAB 6 IIMPLEMENTASI ...ttt et e 65
6.1 SPESIfikasi SISTEM ....cviviiiiiie it 65
6.1.1 Spesifikasi Perangkat Keras.........ccceveveviieeniiennieenniec e 65
6.1.2 Spesifikasi Perangkat Lunak ..........ccccovveeeeiiieicciiiiieeee e, 65
6.2 Batasan IMplementasi .......ceeeeeeieecciiiiiiieee e 66
6.3 Implementasi Program ........cccccooecciiiieeee et 66
6.3.1 Kelas KomMPlain ......ceeeeieccciiiieieec et 66
6.3.2 KEIAS USEI ....eieuiieiieiiiieieestee sttt ettt st 68
6.3.3 Kelas Pelanggan........ccoccueeiieciieie ettt 69
6.3.4 Kelas AdmMIN.....cooiiiiiiiiecc et 70
6.4 Implementasi ANTarmuka ........ccceeeeeiieeeeeciiee e 75
6.4.1 Antarmuka Pelanggan ........ccccveeeeiiiiiieeiiee e 76
6.4.2 Antarmuka Administrator .......ccocceevieeriieeniie e 77
BAB 7 PENGUJIAN DAN ANALISIS. ..ottt 80
7.1 Pengujian Unit.. oo 80
7.1.1 Pengujian Algoritme Tambah Pelanggan..........ccccccceeeiiiennnnneen. 80
7.1.2 Pengujian Algoritme Tracking Komplain.........ccccooveeeeeenicccnnnnen. 82
7.1.3 Analisis Hasil Uji Pengujian Unit.......cccccccoiiiiiiiiiiieeniiieeeineee, 83
7.2 PeNGUJIaN INTEEIAST cuvvvvvriiiiiiiiiiiiiiiiiiiiiiiiii s s s s e e e s e e e e e e 84
7.2.1 Pengujian Integrasi Fungsi Tambah Pelanggan..........ccccevuenee. 84
7.2.2 Pengujian Integrasi Fungsi Tracking Komplain .........c..ccceeienee 85



7.2.3 Analisis Hasil Uji Pengujian Integrasi .....c.cccoeeecvvvveeeeeeeeecccnnnen, 86

7.3 Pengujian Black-boX.......cccccoeeeciiiiiice e 86

7.3.1 Rencana PeNngUJian ....ccc.ueeeeeeeeiiiiiieieeeee et 86

7.3.2 Hasil Pengujian Black-boX .........cooeeviiiiiiciiiiiecee e 87

7.3.3 Analisis Hasil Uji Black-boX........cccccoiiiiiiiiiiiieeee e, 96

7.4 Pengujian Compatibility......cccceeeiiiiiiiiiieiee e 96

7.4.1 Analisis Hasil Uji Compatibility.......cccccoeevieeiiiiieiieee e 97

7.5 Pengujian WEb SEIrVICE .....ueviiiii ittt 97

7.5.1 Langkah Pengujian ........ccccceeeiiiiiciiiieeeee e 97

7.5.2 Analisis Hasil Uji Pengujian Web Service ........cccooeeeeeeeeecccnnnnen. 99

7.6 Evaluasi Utility SYStem ......ceeeiiiiiiiieeee e 99

7.6.1 Analisis Kuesioner Evaluasi Utility System ........cccoccevveeiicieeeennns 99

BAB 8 PENUTUP ....oiiiitiiiiite ettt ettt sttt e s st e st esbae e sanaeesareesanes 103
8.1 KESIMPUIAN....eeiitie ittt s 103

TN Y- | - o P PPRTTOPP 104
DAFTAR PUSTAKA . ...ttt ettt ettt ettt sttt e sb e sttt sbe e satesate e b e saee e 105
LAMPIRAN A HASIL WAWANCARA. ..ottt ettt 107
LAMPIRAN B KUESIONER UTILITY SYSTEM ADMINISTRATOR/OPERATOR ......... 111
LAMPIRAN C KUESIONER UTILITY SYSTEM PELANGGAN .....cccceeverniiriienieeneennn 118

Xi



DAFTAR TABEL

Tabel 2.1 Perbandingan Keunggulan Waterfall Model.............cccovveeeiivereennnnnn.n. 10
Tabel 2.2 Notasi pada Use Case DIagram .........cccceeeeeveeeeeeiiieeeeciieeeeecreeeeeevneee e 13
Tabel 2.3 Notasi pada Sequence Diagram ........ccccceeeeieeeeeeiieeeeccieee e eree e eeeeeee e 14
Tabel 2.4 SIMbol Class DIagram .......ccoocueieiieiiiiieriee ettt 16
Tabel 2.5 Aspek Penilaian Utility System ......ccoociieiieiiei e 23
Tabel 4.1 Temuan KebUtUhan ........occciiiiiiiiie e 27
Tabel 4.2 1dentifikasi AKEOT .....c..ueviieiiee e 28
Tabel 4.3 Kebutuhan Fungsional Pelanggan ..........ccccccoieieiiiiieccciieeee e, 29
Tabel 4.4 Kebutuhan Fungsional Administrator ........ccccccveeeeeeiiiccciiiieeeee s 31
Tabel 4.5 Kebutuhan Fungsional Operator........ccccceecvveeeieiieee e 33
Tabel 4.6 Kebutuhan Non Fungsional ...........ccceeeeeiiiiiciiiiieeeee e 34
Tabel 4.7 Verifikasi dan Validasi Kebutuhan Fungsional ..........cccccoeoviiiiiiennnen.n. 35
Tabel 4.8 Use Case Scenario Mendaftarkan AKUN .........ccceiieriiiiiiniiniecnecnes 40
Tabel 4.9 Use Case Scenario Mengirim Komplain .......cccocvvevieeinieeniinnniieeenieennns 42
Tabel 4.10 Use Case Scenario Tracking Komplain........cccocceiniiinniiiiiinniieenieene 43
Tabel 4.11 Use Case Scenario Balas Komplain.......cccccveeiieieeeiccieee e 44
Tabel 4.12 Use Case Scenario Balas Komplain........cccccoieeeiiiiiccccieeeec e, 45
Tabel 5.1 Struktur Tabel Komplain .........ooocciiiiieee e 57
Tabel 5.2 Struktur Tabel Komentar ... 58
Tabel 5.3 Struktur Tabel komentar_operator.........cccceeeiiviieeeeeciiee e 58
Tabel 5.4 Struktur Tabel pelanggan .........ccccvv e 59
Tabel 5.5 Struktur Tabel admin........coociiiiiinie e 59
Tabel 5.6 Struktur Tabel NOtIfiKasi .......ccveccvirieecee e 59
Tabel 5.7 Struktur Tabel kategori_komplain.........cccocceiiiieeiiiicccceeee e, 60
Tabel 5.8 Struktur Tabel status_komplain ......ccccoeeveiiniiiniiiin e 60
Tabel 5.9 Perancangan Komponen Fungsi Tambah Pelanggan .............cccceeuuenee. 61
Tabel 5.10 Perancangan Komponen Fungsi Tambah Komplain..............c............. 61
Tabel 5.11 Perancangan Komponen Fungsi Tracking Komplain ........................... 62
Tabel 5.12 Perancangan Komponen Fungsi Tambah Komentar Pelanggan.......... 62
Tabel 5.13 Perancangan Komponen Fungsi Tambah Komentar Operator........... 63

Xii



Tabel 6.1 Spesifikasi Perangkat Keras........ccccceeevvveeeiiiieee et 65

Tabel 6.2 Spesifikasi Perangkat LuNak .........cccoocviiiieiiiii e 65
Tabel 6.3 Spesifikasi Perangkat Lunak (Lanjutan) ........ccccoecveeeiicieee e 66
Tabel 6.4 Kode Program Kelas Komplain .........ccocveeecieiiiccee e 66
Tabel 6.5 Kode Program Kelas USEr ........ccccuuiiiiieieei it et e e e e e 68
Tabel 6.6 Kode Program Kelas Pelanggan.......ccccccoooecciiiiieeiieccccciieeee e 69
Tabel 6.7 Kode Program Kelas Admin ........c..oeeveciiie e 70
Tabel 7.1 Node Algoritme Tambah Pelanggan ...........cccooeeiiiiiicciiiieee e, 80
Tabel 7.2 Kasus Uji Algoritme Tambah Pelanggan.........ccccccoooeoiiiiiieeeceeceee, 81
Tabel 7.3 Node Algoritme Tracking Komplain .........ccccovvieiiiiiniciiiee e, 82
Tabel 7.4 Kasus Uji Algoritme Tracking Komplain........cccooeeeeiiiiiciiiiieeeee s 83
Tabel 7.5 Pengujian Integrasi Tiap Fungsi Tambah Pelanggan ..........cccccccccvveen. 84
Tabel 7.6 Pengujian Integrasi Fungsi Tambah Pelanggan..........cccccceevvveeeiiiieeens 84
Tabel 7.7 Pengujian Integrasi Tiap Fungsi Tracking Komplain.........ccccoeceveniennnee 85
Tabel 7.8 Pengujian Integrasi Fungsi Tracking Komplain.........ccccooiiieeiiiiinnnnns 85
Tabel 7.9 Rencana Pengujian Black-boX.........cccceeiiiiicciiiiiieieeeeccceeeee e 86
Tabel 7.10 Hasil Pengujian Black-boX.........ccceeeiiiiiiiciiiiiiieee e 87
Tabel 7.11 Keterangan Nilai dan Interpretasi.....ccccccoeeccviiiieeeiic e 100
Tabel 7.12 Hasil Pengukuran Kuesioner Administrator/Operator.........cc........... 101
Tabel 7.13 Hasil Pengukuran Kuesioner Pelanggan ..........ccccceeeecveeeevcvveeecenneenn, 101

xiii



DAFTAR GAMBAR

Gambar 2.1 Diagram Waterfall Model...........cccveiieiiiiiiiciieee e 10
Gambar 2.2 Contoh Use Case Diagrami........cccccuveeeeeiiieeeeeiiieeeeciieeeesereeeeeenveee e 12
Gambar 2.3 Contoh Class DIiagram .......ccceeeeeciiiieieiiiee e eeciee e e esire e e e saree e e 15
Gambar 2.4 Contoh Relasi Class Diagram ........ccoocveeriieirriieennieeniee e 16
Gambar 2.5 KONSEP MVC ..ottt e e et e e s eree e e s enreeeeeans 18
Gambar 2.6 Arsitektur Framework Codeigniter ........cccceeieeeccciiiiiiee e, 19
Gambar 2.7 Framework POPUIEr ... 20
Gambar 2.8 Jenis-jenis Pengujian Compatibility........ccccceeeeiiiiiiiiiieeieeeeiee, 21
Gambar 3.1 Diagram Alir Penelitian.......c.ccccceeeiiieiiiiiiieee e 24
Gambar 4.1 Use Case Diagrami......ccueeeieciiieeeciieeececieee e scree e seree e e esvree e e snraeaeeens 40
Gambar 4.2 Sequence Diagram Mendaftarkan AKun ............ccccoeeeeiieinnicciieenn.. 46
Gambar 4.3 Sequence Diagram Mengirim Komplain ........ccccccoviiieeeiiiiiiicciiieeenn. 47
Gambar 4.4 Sequence Diagram Tracking Komplain........ccoceeeeciieeeicciee e 48
Gambar 4.5 Sequence Diagram Balas Komplain........ccocvvivieeinieeniieiniieenieeee, 48
Gambar 4.6 Sequence Diagram Balas Komplain........ccoceeiviiiiniinniienniceniee e, 49
Gambar 4.7 Analisis Kelas Diagram........cccueeeiecieeeeiiiieeesesiiee s esee e sseee e s eseeee e 50
Gambar 5.1 Arsitektur SIStEM .. .coi i 51
Gambar 5.2 Sequence Diagram Mendaftarkan Akun ...........cccccveeeiiiiiniiiciinenn.. 52
Gambar 5.3 Sequence Diagram Mengirim Komplain .........cocccoiiieeeiiiiinicciiieeenn. 53
Gambar 5.4 Sequence Diagram Tracking Komplain.......ccooeeeecieeiiiiiee e 54
Gambar 5.5 Sequence Diagram Balas Komplain........cccoccveeeeiiiiieccciiee e 54
Gambar 5.6 Sequence Diagram Balas Komplain.......ccccoccueeeiiciiiieccciee e 55
Gambar 5.7 Diagram Kelas...........uueeeieiiiecieeeee et 56
Gambar 5.8 Perancangan Basis Data .......ccccceeeeeeeeciiiiiiieee et 57
Gambar 5.9 Rancangan Halaman Utama Pelanggan .........ccoccvvvveevnieeniieeennenennn 63
Gambar 5.10 Rancangan Halaman Form Tulis Komplain.......ccocceevieiniiiiniennnnee. 64
Gambar 5.11 Rancangan Halaman Utama Administrator/Operator.................... 64
Gambar 6.1 Antarmuka HOME ...coocuviiiiiiieic e e s e 76
Gambar 6.2 Antarmuka Form Komplain .........cccoeecciiiieeniiiccccieeee e, 77
Gambar 6.3 Antarmuka Data Komplain ..., 77

Xiv



Gambar 6.4 Antarmuka Baca Komplain......cccccooeeeiiiiieeiiiceeee e, 78

Gambar 6.5 Antarmuka Statistik KOmplain.........cceeeeeieeeiniiee e 78
Gambar 6.6 Antarmuka Data Pelanggan ........ccocveevvieiriiiiniee e 79
Gambar 6.7 Antarmuka Data OpPerator ......cccuveeeeccieee e 79
Gambar 7.1 Flowgraph Algoritme Tambah Pelanggan............cccccceeeiiieeinnineenn.. 81
Gambar 7.2 Flowgraph Algoritme Tracking Komplain..........ccccovvieeiiiiiniicininnn... 82
Gambar 7.3 Hasil Pengujian Compatibility ......cccceeeeieriieciee s 97
Gambar 7.4 Tampilan Data Komplain ..o 98
Gambar 7.5 Hasil Pengujian Web Service Menggunakan Tools Postman............ 98
Gambar 7.6 Data Komplain dari Aplikasi Backoffice........ccccceeecuiiiiieiiiiiiniiine, 99

XV



DAFTAR LAMPIRAN

LAMPIRAN A HASIL WAWANCARA
LAMPIRAN B KUISIONER UTILITY S
LAMPIRAN C KUISIONER UTILITY S

YSTEM ADMINISTRATOR/OPERATOR ..........
YSTEM PELANGGAN .....ccovvviiiiiiiiiiiiiiee,

XVi



