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PERANCANGAN WADAH PINTAR PADA SISTEM INTERNET
OF THINGS DENGAN KOMUNIKASI BLUETOOTH, ZIGBEE,

DAN XML-RPC

ABSTRAK

Salah satu penerapan Internet of Things adalah wadah pintar.
Wadah pintar yang dibuat memiliki fitur dapat mengirimkan informasi
mengenai stok makanan atau bahan lainnya yang tersisa dan umur
makanan. Perangkat mobile dapat mengecek status apakah ada makanan
atau bahan lainnya yang low stock atau mendekati kadaluarsa sehingga
dapat memperingatkan pengguna. Stok diukur dengan sensor berat. Umur
isi dari wadah ditambahkan dengan timer. Informasi diolah oleh
mikrokontroler ATMega8535 kemudian dikirimkan ke komputer gateway
melalui komunikasi Bluetooth atau Zigbee tergantung pilihan pengguna.
Komputer gateway mengirimkan informasi ke server melalui komunikasi
XML-RPC. Informasi ini disimpan di cloud database sehingga status
wadah pintar dapat diakses kapan saja dan dari mana saja melalui
jaringan Internet. Komunikasi antara server dengan perangkat mobile juga
menggunakan XML-RPC. Uji coba dilakukan dengan melihat perubahan
persentase stok wadah dan melihat pesan request dan response XML-
RPC dengan menggunakan Wireshark. Selain itu, sistem ini juga
mendukung kulkas pintar dengan komunikasi Zigbee. Pengembangan
berikutnya dapat dilakukan dengan menambahkan fitur push notification
ke aplikasi Android dan menambahkan device lainnya selain wadah pintar
dan kulkas pintar.

Kata kunci: ATMega8535, Bluetooth, Internet of Things, Wadah Pintar,
XML-RPC, Zigbee
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SMART STORAGE CONTAINER DESIGN IN INTERNET OF
THINGS SYSTEM USING BLUETOOTH, ZIGBEE, AND XML-

RPC COMMUNICATION

ABSTRACT

One of Internet of Things application is smart storage container.
Smart storage container that was made can send information about
remaining food or other content stock and how long food or other content
has been stored there. Mobile device can access if there are food or other
contents that is low stock or almost expired so users can be warned. Stock
is measured by strain gauge and content age is added by timer. By
ATMega8535 microcontroller, the information is processed and sent to
gateway computer via Bluetooth or Zigbee depends on user’s choice.
Gateway sends the information to server via XML-RPC. The information is
saved in cloud database so container status can be accessed whenever
and everywhere with internet connection. Server and mobile device are
also communicated by XML-RPC. Experiment is done by seeing food
stock percentage changes and seeing XML-RPC request and response
message using Wireshark. Besides that, this system is also supported for
smart refrigerator using Zigbhee communication. Next development can be
done by adding push natification feature to Android application and adding
other devices besides smart storage container and smart refrigerator.

Keywords: ATMega8535, Bluetooth, Internet of Things, Smart Storage
Container, XML-RPC, Zigbee

Vii

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



DAFTAR IS

LEMBAR PENGESAHAN SKRIPSI .......ccoooiiiiiiiiiieeeeeeee e i
PERNYATAAN TIDAK MELAKUKAN PLAGIAT ...coooiiiiiiiiiiiieiiee ii
KATA PENGANTAR ..ttt e st e e s aambb e et et eee e iv
AB S T RAK . i ettt e ettt e e e e e na et e e e e e a b e e vi
FN S I O N TR Vi
DAGHERESE. ........ S ... ISR, ... ... viii
DAFTAR TABEL ....coii ittt Xi
DAFTAR GAMBAR ... ..ttt XV
BAB | PENDAHULUAN. ... .ttt ittt aasiieeeeae s e s assssaeeeaea e neeeeeeeens 1
P R = = T == =1 = T T I S 1
1.2. Rumusan Masalah............cccouuiiimiiiiiii 3
1.3, Tujuan Penelitian ... 4
1.4. Batasan Masalah ... 4
1.5. Metodologi Penelitian ............coooeeiiiiiiiiiiiii e, 5
1.6. Sistematika Penulisan.............ccooooiiiiiiii 5
BAB Il LANDASAN TEORI ..cccoiuitiiiiiiitiiinaaiiie it ibree e eibea e s e 7
2.1. Internet Of ThiNgS...... oo et e e et e e 7
2.2, SHAIN GAUGE ...uuiiiieeee e e ettt e e e e e e e eeeeeas 13
2.3. Mikrokontroler ATMega8535........ccooiiiiiiiiiiiiiiiiiiiie e 17
2.4, BIUBLOOTN ... 21
viii

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



2.5, ZIGDEE ..oeeeeeee e 29

2.6, XML-RPC ...t 39
BAB 11l RANCANGAN SISTEM...oiiiiiiimmmmine e 45
3.1. SpesifikasiWadah ..............coouiiiiiiiii 45
3.2. Perancangan Hardware Wadah...............cccccceiiiiiiiinie 45
3.3.  Protokol Komunikasi LoKal............ccooiiiiiiiiiiiiiiiiiiiie e 50
3.3.1. Protokol Umum ... 50
3.3.2. Protokol Komunikasi Lokal dengan Bluetooth....................... 51
3.3.3. Protokol Komunikasi Lokal dengan Zigbee............cccc........... 55

3.4. Perancangan Software Wadah .............cccccoiiiiiiiiiiiiiiin 68
3.5. Perancangan Database ..............ccccooiiiiiiiiiiii 73
3.6. Perancangan Komunikasi antara Gateway dan Server............... 78
3.7. Perancangan Software Komputer Gateway ...................c.......... 129
3.8. Perancangan Komunikasi antara Server dan Android............... 138
3.9. Perancangan ApliKasi SEerver.......ccccoiiiiiiiiiiiiiii e 146
BAB IV UJI COBA DAN ANALISIS ....ciiiiiiaiiiiiie e e i 148
4.1. Uji Coba VariasiBerat..........c...occoiiiiiiiiii it 148
4.2. Pengamatan XML-RPC ...ttt 152
BARNGERENUENSE . BN PR SN HE. 188
5.1, KeSIMPUIAN ..o 188
5.2, SAIAN ... 189
DAFTAR PUSTAKA . .ttt 190

iX

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



LAMPIRAN 1. Program Wadah Pintar ............ccccccooiiiiiiiiii e 194
LAMPIRAN 2. Program Gateway (GatewayUMNIoTTaskForce.java) ....207

LAMPIRAN 3. Program Gateway JAVA) e, 234

LAMPIRAN 4. Prog T 246

LAMPIRAN 5. Program Gateway (SerialReadWrite.java) ...................... 250

X

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



DAFTAR TABEL

Tabel 2.1 Tabel Perbandingan Protokol Wireless [13] .......cccooevviviiiinnees 11
Tabel 2.2 Tabel Perbandingan Protokol Wireless 2 [14] ... 12
Tabel 2.3 Reset dan Interrupt Vectors [19] .....ccooveviiiiiiiiiii 19
Tabel 2.4 Pemilihan ADC Input Mode [19] ..ot 21
Tabel 2.5 Tipe Device ETRX2 [27]....ccceeeeeieiiiniiaaaaaeeeeeaaeeeeeeennssennnnnaeennns 34
Tabel 2.6 Konfigurasi Pin ETRX2 [28].......couuuiiiiiiaeieieeeeeeeeeeeeicee e 35
Tabel 2.7 Prosedur Komunikasi XML-RPC [29]. .......cciiiiiiiiiiieiee 39
Tabel 2.8 Tipe Data dan Tag dalam <value> [30] ...........ccccceiieeeieeeno 41
Tabel 3.1 Format Update_Packet Bluetooth Wadah ................................ 52
Tabel 3.2 Format Setting_Packet Bluetooth Wadah................................ 54
Tabel 3.3 Format Update_Packet Zigbee Wadah ............cccccevviiii. 59
Tabel 3.4 Format Update_Packet Zigbee Kulkas...................ccoceeiiiinn. 60
Tabel 3.5 Format Request_Packet Zigbee Komputer Gateway ............... 62
Tabel 3.6 Format Request_Packet Zighee Wadah ...........ccccovvviiiiiiin. 63
Tabel 3.7 Format Update_Packet Zigbee Komputer Gateway ................. 65
Tabel 3.8 Format Setting_Packet Zigbee Wadah....................iceeieceieen. 66
TaEEl 3.9 Tabeiiiser .. SN ... S G ... S ... B .......... 75
Tabel 3.10 Tabel DeviCe ... i, .l ittt e aneathe e Beaanee e 75
Tabel 3.11 Tabel TempatMakananHeader...........ccc...ccoooviiiiiiiiiieeeennnnnnn... 76
Tabel 3.12 Tabel TempatMakananDetail ................cceeeeeriiiiiiieereeiie, 77
Tabel 3.13 Tabel Kulkas [31] .....oiiiieeeie e 77
Tabel 3.14 Tabel CommandBuffer ... 78
Xi

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Tabel 3.15 Struktur Struct Fungsi addUsername Request........................ 79

Tabel 3.16 Struktur Struct Fungsi addUsername Response .................... 79
Tabel 3.17 Struktur Struct Fungsi findUsername Request ....................... 81
Tabel 3.18 Struktur Struct Fungsi findUsername Response..................... 81
Tabel 3.19 Struktur Struct Fungsi addDevice Request............................. 83
Tabel 3.20 Struktur Struct Fungsi addDevice Response.......................... 83

Tabel 3.21 Struktur Struct Fungsi fs.getListOfFoodStorageDevice Request

................................................................................................................ 85
Tabel 3.22 Struktur Struct (dalam Array) Fungsi

fs.getListOfFoodStorageDevice RESPONSE ......ccocevvieeeeiiiiieeeeeeeiie e 85
Tabel 3.23 Struktur Struct Fungsi changePassword Request .................. 87
Tabel 3.24 Struktur Struct Fungsi changePassword Response ............... 88
Tabel 3.25 Struktur Struct Fungsi deleteDevice Request........................ 89
Tabel 3.26 Struktur Struct Fungsi deleteDevice Response....................... 90

Tabel 3.27 Struktur Struct Fungsi fs.deleteFoodStorageDevice Request.91

Tabel 3.28 Struktur Struct Fungsi fs.deleteFoodStorageDevice Response

Tabel 3.29 Struktur Struct Fungsi fs.addTempatMakanan Request ......... 93
Tabel 3.30 Struktur Struct Fungsi fs.addTempatMakanan Response ...... 94
Tabel 3.31 Struktur Struct Fungsi fs.changeFoodName Request............. 96
Tabel 3.32 Struktur Struct Fungsi fs.changeFoodName Response.......... 96

Tabel 3.33 Struktur Struct Fungsi fs.changeExpiredNotification Request.98

Xii

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Tabel 3.34 Struktur Struct Fungsi fs.changeExpiredNotification Response

Tabel 3.35 Struktur Struct Fungsi fs.changeStockNotification Request..100

Tabel 3.36 Struktur Struct Fungsi fs.changeStockNotification Response

Tabel 3.37 Struktur Struct Fungsi fs.changeAgeUpdate Request .......... 102
Tabel 3.38 Struktur Struct Fungsi fs.changeAgeUpdate Response........ 102
Tabel 3.39 Struktur Struct Fungsi fs.changeLowerBound Request ........ 104
Tabel 3.40 Struktur Struct Fungsi fs.changeLowerBound Response ..... 105
Tabel 3.41 Struktur Struct Fungsi fs.changeExpiredDate Request......... 106
Tabel 3.42 Struktur Struct Fungsi fs.changeExpiredDate Response...... 107
Tabel 3.43 Struktur Struct Fungsi fs.getDetailFoodStorage Request .....108
Tabel 3.44 Struktur Struct Fungsi fs.getDetailFoodStorage Response ..109
Tabel 3.45 Struktur Struct Fungsi getComPortFromDevicelD Request..111

Tabel 3.46 Struktur Struct Fungsi getComPortFromDevicelD Response

Tabel 3.47 Struktur Struct Fungsi getEUI64FromDevicelD Request...... 113
Tabel 3.48 Struktur Struct Fungsi getEUI64FromDevicelD Response ...114
Tabel 3.49 Struktur Struct Fungsi getListComPortBluetooth Request....115

Tabel 3.50 Struktur Struct Fungsi getListComPortBluetooth Response .116

Tabel 3.51 Struktur Struct Fungsi fs.updatePercent Request................. 117

Tabel 3.52 Struktur Struct Fungsi fs.updatePercent Response.............. 118

Tabel 3.53 Struktur Struct Fungsi fs.updateAge Request ...................... 119
Xiii

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Tabel 3.54 Struktur Struct Fungsi fs.updateAge Response.................... 120
Tabel 3.55 Struktur Struct Fungsi rf.updateData Request...................... 121
Tabel 3.56 Struktur Struct Fungsi rf.updateData Response.................... 122
Tabel 3.57 Struktur Struct Fungsi rf.getCompleteRefrigerator Request..124
Tabel 3.58 Struktur Struct (dalam Array) Fungsi

rf.getCompleteRefrigerator RESPONSE.........coeeeeiiiiiieieeeiiiiiee e, 124
Tabel 3.59 Struktur Struct Fungsi rf.deleteRefrigeratorDevice Request.126

Tabel 3.60 Struktur Struct Fungsi rf.deleteRefrigeratorDevice Response

Tabel 3.62 Struktur Struct (dalam Array) Fungsi
fs.getCompleteFoodStorage RESPONSE .....cceeeeeeeeeeeiiieeiiiiiieieeeeeeeeeeeeee 139
Tabel 3.63 Struktur Struct Fungsi fs.checkExpiredDateStatus Request.142

Tabel 3.64 Struktur Struct Fungsi fs.checkExpiredDateStatus Response

Tabel 3.65 Struktur Struct Fungsi checkLowStockStatus Request......... 144

Tabel 3.66 Struktur Struct Fungsi checkLowStockStatus Response....... 145

Xiv

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



DAFTAR GAMBAR

Gambar 2.1 Hubungan antara 1oT dan M2M [8]...........ccoeviiiiiiiiiieeieei. 8
Gambar 2.2 llustrasi Perubahan Resistansi pada Strain Gauge [18] ....... 14

Gambar 2.3 Rangkaian Jembatan Wheatstone dengan Strain Gauge [16]

................................................................................................................ 15
Gambar 2.4 Jembatan Wheatstone dengan 2 Strain Gauges [18] ........... 15
Gambar 2.5 Peletakan Strain Gauge pada Cantilever [18] ...................... 16
Gambar 2.6 Kondisi Strain Gauge saat Cantilever diberi Gaya [18]......... 16
Gambar 2.7 Rangkaian Full-Bridge Strain Gauge [18] ..., 17
Gambar 2.8 Konfigurasi Pin ATmega8535 [19]..........uuuiiiiiiiiiiiiieenniinnn. 18
Gambar 2.9 DT-AVR Low Cost MICro SYStem ..........ccoeeeeeiieeiiininiiiiannnn. 18
Gambar 2.10 Successive Approximation ADC [21]...cceeiieivveeiiiiieiin 20
Gambar 2.11 Topologi Piconet [23] ........coeeiiieiiiiee e 22
Gambar 2.12 Topologi Scatternet [23] ......cccoveeeeeei e 23
Gambar 2.13 Modul Bluetooth HC-05..........oouiiiiiiiie 23
Gambar 2.14 Jaringan Mesh Zigbee [26]........ccuoiiiiiiiiiiiieeeeeee e 31
Gambar 2.15 Zigbee Rerouting [26].....ccouiiiimminiiiiiaaaie e bininiee e 31
Gambar 2.16 Umur Baterai dengan Zighee [26] ........cceeeiiiiiiiiiininninnnnnn. 32
Gambar 2.17 Konfigurasi Pin ETRX2 [28].........cccoeeiiiiiiiiieieiieeeeeeeee 34
Gambar 3.1 Skematik Wadah dengan Bluetooth ...............cccccoiiiinnnnn. 49
Gambar 3.2 Skematik Wadah dengan Zigbee ............ccccoviiiiiiiiiiiiiiienen. 50
Gambar 3.3 Flowchart Main Program Wadah .............ccccooiviiiiiiiiiiineeenn. 69
Gambar 3.4 Flowchart External Interrupt 0 Wadah ..., 70

XV

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Gambar 3.5 Flowchart External Interrupt 1 Wadah ..............cccooeeieeinnnnnnn. 70

Gambar 3.6 Flowchart External Interrupt 2 Wadah ..............cccooeeieeennnnnnn. 71
Gambar 3.7 Flowchart Timer 1 Interrupt Wadah..............ccoooviiiiiiinnnnnnn.. 72
Gambar 3.8 ER Model Database .............ccoooiiiiiiiineiiiiieeeeeeeeeeeeeeeee e 77
Gambar 3.9 Popup Message Awal ........cccceeveiiiiieeeeiiiiieeeiee e, 130
Gambar 3.10 Popup Message LOGin ........ccvvurueuuniaaaeeeeeeeeeeeeenneeinnnnnnns 130
Gambar 3.11 Popup Message Sign UpP.......ccueueeiiiiniieeeeeeeeeeeeeeiiieannn 130
Gambar 3.12 Popup Message Login Berhasil...........cccccoooeeiiiiiennnnnnnn.. 131
Gambar 3.13 Popup Message Sign Up Berhasil..............coooeeiiiiien. 131
Gambar 3.14 Popup Message Login Gagal (Salah Password) .............. 131
Gambar 3.15 Popup Message Login Gagal (Username Tidak Ada)....... 131

Gambar 3.16 Popup Message Sign Up Gagal (Username Dikosongkan)

Gambar 3.17 Popup Message Inisialisasi Zigbee ...................cccccceeenn.. 132
Gambar 3.18 Popup Message untuk Pengingat Memasukkan Zigbee...132

Gambar 3.19 Popup Message untuk Pemilihan Mode Komunikasi Wadah

.............................................................................................................. 133
Gambar 3.20 Tab General .............ccor it 133
Gambar 3.21 Popup Message Change Password ...........ccccooviiieeeennnnn.. 134
Gambar 3.22 Tab Food Storage dengan Mode Zigbee.......ccccccouunnnnnnn... 135
Gambar 3.23 Tab Food Storage dengan Mode Bluetooth...................... 135
Gambar 3.24 Popup Message View Detail Wadah ..................coceeeennni. 136
Gambar 3.25 Tab Refrigerator. ... 137

XVi

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Gambar 3.26 Popup Message View Detail Kulkas.............cccccceeeeeennnnnn. 137

Gambar 4.1 Grafik Uji Coba Persentase pada Beras.........cccccccooeeeeeen. 148
Gambar 4.2 Foto Wadah ISi Beras............ccceuvuuiiiiiiiiiiiiiiiiiieiiin 149
Gambar 4.3 Grafik Uji Coba Persentase pada Air...............cccccccceeeiennn. 150

Gambar 4.4 Selisih Perhitungan dengan Pengamatan (Wadah Isi Air) ..150
Gambar 4.5 Grafik Uji Coba Persentase pada Trafo..........cccccc.....oo....... 151

Gambar 4.6 Selisih Perhitungan dengan Pengamatan (Wadah Isi Trafo)

Gambar 4.8 Hasil Capture Pesan Request dan Response (Username Ada)
L1 LT0 L8 ST 3 = 3 = 154

Gambar 4.9 Hasil Capture Pesan Response findUsername (Username

10 =1 e = 1 S 155
Gambar 4.10 Hasil Capture Pesan Request addDevice ........................ 156
Gambar 4.11 Hasil Capture Pesan Response addDevice...................... 156

Gambar 4.12 Hasil Capture Pesan Request dan Response
fS.getListOfFOOdSIOrageDEeVICE ......ccouuuuuuuuiiii ittt 157
Gambar 4.13 Hasil Capture Pesan Request dan Response
CHEIBCPasSSVVEIIE" ... N ... SN ... SRR ... N ........ "N ........ 158

Gambar 4.14 Hasil Capture Pesan Request dan Response deleteDevice

XVii

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Gambar 4.15 Hasil Capture Pesan Request dan Response
fs.deleteFo0dStOrageDeVICE. .......cccevviie e 160
Gambar 4.16 Hasil Capture Pesan Request fs.addTempatMakanan .....161
Gambar 4.17 Hasil Capture Pesan Response fs.addTempatMakanan ..162
Gambar 4.18 Hasil Capture Pesan Request dan Response
fs.chang@FoOdNAME ........ ..ot e e e e e e et e e e e 163
Gambar 4.19 Hasil Capture Pesan Request dan Response
fs.changeEXpiredNOLIfiCation .................iiiiiiiiee e 164
Gambar 4.20 Hasil Capture Pesan Request dan Response
fs.changeStoCKNOLIfICAtION........i e 165
Gambar 4.21 Hasil Capture Pesan Request dan Response
fS.ChanQEAQEUPALE .........coouuuiiiiieeiiiie e eeeeata e e e e eeana e e eeenna e 166
Gambar 4.22 Hasil Capture Pesan Request dan Response
fs.changeLoWerBOUNG ..........oooiiiiieeeieiiiiiieee e e e e e e e 167
Gambar 4.23 Hasil Capture Pesan Request dan Response
fs.changeEXpPIredDALE ........ccouuiiiiiieii e 168
Gambar 4.24 Hasil Capture Pesan Request dan Response Bagian
Pertama fs.getDetailFOOdStOrage ........cccutnnieiiiiiiaae et et 169
Gambar 4.25 Hasil Capture Pesan Response Bagian Pertama dan Kedua
fS.0etDetailFOOUSTOrage .. .....iceeeiieeeiieet et 170
Gambar 4.26 Hasil Capture Pesan Request dan Response

fS.getComPOIFroMDEVICEID .......ccooeiiieeeeeee e 171

XViii

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Gambar 4.27 Hasil Capture Pesan Request dan Response
QEtEUIBAFTOMDEVICEID .......cieeeieie e 172

Gambar 4.28 Hasil Capture Pesan Request dan Response

fs.getListComPortBIuetooth .............ccccoo o 173
Gambar 4.29 Hasil Capture Pesan Request fs.updatePercent .............. 174
Gambar 4.30 Hasil Capture Pesan Response fs.updatePercent............ 174
Gambar 4.31 Hasil Capture Pesan Request fs.updateAge .................... 175
Gambar 4.32 Hasil Capture Pesan Response fs.updateAge.................. 175
Gambar 4.33 Hasil Capture Pesan Request rf.updateData.................... 176
Gambar 4.34 Hasil Capture Pesan Response rf.updateData.................. 177

Gambar 4.35 Hasil Capture Pesan Request dan Response Bagian
Pertama rf.getCompleteRefrigerator .............oooeeeeeeiiieeiiiiiiiiiee e 178
Gambar 4.36 Hasil Capture Pesan Response Bagian Kedua dan Ketiga
rf.getCompleteRefIIGErator ........uvuuuuiaae e ee e 178
Gambar 4.37 Hasil Capture Pesan Request dan Response
rf.deleteRefrigeratorDeVICE ........coeuuii i 179
Gambar 4.38 Hasil Capture Pesan Request dan Response (Tanpa Isi)
hEslbeat ...... BN ..... BESCSEE .... SRS ... B ........ .. 180
Gambar 4.39 Hasil Capture Pesan Response (dengan Isi Command)
heSReat ... SR ... B S SR ... B ... COEE . 181
Gambar 4.40 Hasil Capture Pesan Request dan Response Bagian

Pertama fs.getCompleteFoodStorage..........cooovveieiiiieiiiiieeeeeeeeeee e, 182

XiX

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015



Gambar 4.41 Hasil Capture Pesan Response Bagian Kedua dan Ketiga
fs.getCompleteFoodStOrage .......coovvvvuieieieece e 183
Gambar 4.42 Hasil Capture Pesan Request dan Response Bagian
Pertama fs.checkExpiredDateStatus ...............ccccciieeeeiiiiiiiiiiiciiieeeeeee, 184
Gambar 4.43 Hasil Capture Pesan Response Bagian Kedua dan Ketiga
fs.cheCKEXPIredDateStatuS ..cuuu. ittt e e et e e e e e 184
Gambar 4.44 Hasil Capture Pesan Request dan Response Bagian
Pertama fS.cheCkLOWSTOCKSTAtUS..........ccuuiieeiiiiiiiiiiiaieaeeeeeeeeeeee 186

Gambar 4.45 Hasil Capture Pesan Response Bagian Kedua dan Ketiga

fS.CNECKLOWSTOCKSTAIUS ......ceiiiiiiieeeeeiiiiiiese e e e e e e e e e e 186

Gambar 4.46 Hasil Capture Komunikasi HTTPS ..., 187

Gambar 4.47 Isi Application Data Komunikasi HTTPS........................... 187
XX

Perancangan Wadah ..., Marcella Astrid, FTI UMN, 2015





