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3. iletisim Teknolojileri 6. Arastirma Alanlari

Interneti Mimarisi
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Nesnelerin Ag1 Ara Cihaz Internet Depolama, Analiz, Hizmet
ve Ticarilesme Boliimii
* Sensorler, * Sinir * Depolama ve isleme birimleri,
* Eyleyiciler, yonlendiricisi, * Analizler ve hizmetler,
* Baz istasyonu, * Ticarilesme bolimu (is modeli, Y 4

Ucretlendirme, vb.)
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Nesnelerin interneti agimiz icin ihtiyaglarimiz

Uygulama ozellikleri Calisma ortaminin ozellikleri
* Calisma tarzi: * Ortam ozellikleri:

* Olay-bazli ¢alisma, * Acitk — kapali alan,

* Zaman-bazli ¢alisma (surekli, periyodik), * Glg kaynaklari,

* Sorgu-bazli calisma, * Fiziksel iletisim altyapisi,

* Karma ¢alisma. * GUrultu ve fiziksel kosullar,

* Fiziksel glivenlik.
* Veri ozellikleri:
* Boyut, cesitlilik, dogruluk.

* Hizmet kalitesi beklentileri

* Gecikme ve Verim,

* Hata orani,

* Oncelik,

* Guvenlik ve glvenilirlik ...

Maliyet ve Kaynaklar

* Birim cihaz maliyeti,
* Toplam cihaz sayisi,
* Kurulum,

* Bakim,

* Glncellestirme,

* Veri trafigi maliyeti.
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6LoWPAN (IEEE 802.15.4 temelli aglar), Ethernet,
Bluetooth Low Energy, Hiicresel aglar,
LoRaWAN, Optik,
ZigBee,
NB-loT,
Thread,
Ozel RF,

Enerji-hatti,
WiFi.
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knoloijileri — 11

* Orgli (mesh) ag yapisi -
* Cok adimda iletisim,
* Yonlendirme protokolleri
ihtiyaci, Q
— Yénlendirme maliyeti, d
* 6LOWPAN, é
* ZigBee, |j 5
* Thread. L C)

4. isletim Sistemleri
5. Arastirma Araclari
6. Arastirma Alanlari
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* Yildiz (star) ag yapisi
* Tek adimda iletisim,

—  Olgeklenebilirlik
sorunu,

* Bluetooth LE,
* LoRaWAN,

* NB-loT,

* WiFi,

* Ozel RF.
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nolojileril-2 — III

°* 6LoOWPAN * ZigBee * Thread
* [EEE ve IETF standartlari, * Ozel bir topluluk, * Cok adimda iletisim, 7iN
* Acik ve bedava, * Kapali ve Ucretli, * Acik,
* Bircok loT ortami, * Ev ve bina ortamlari, * Ev ortami,

IP destekli tim — Sadece ZigBee destekli IP destekli protokollerle
protokollerle iletisim, sistemlerle iletisim, iletisim,

A
ihtiyaci, ihtiyaci, ihtiyaci,
* Menzil: 10-200m, * Menzil: 10-200m, * Menzil: 10-200m, Ij C)
* Glc tiketimi: 18mA, * Gli¢ tiketimi: 30-40mA, * Gl tlketimi: ?? mA,

* Veri hizi: 250kbps. * Veri hizi: 250kbps. * Veri hizi: 250kbps.

—  Sinir yonlendiricisi — ZigBee Coordinator - Sinir yonlendiricisi g i

hCare applications," 2013 7th IEEE GCC Conference and Exhibition (GCC), Doha, 2013, pp. 286-291.
ess, Volume 3, Issue 1, March 2017, Pages 14-21, ISSN 2405-9595
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noloijileril:?2 — IV

* Bluetooth LE: * LoRaWAN: °* NB —loT:

* Ozel bir topluluk, * Ozel bir topluluk, * Ozel bir topluluk, : S

* Acik ama Ucretli, * Acik ve Ucretli, * Hicresel aglar, ’,‘A»
Telefon, tablet, PC ile kolay — LoRaWAN gateway ihtiyaci, —  Sinir yonlendirici ihtiyaci yok AR A R Y
iletisim, (baz istasyonunu kullaniyor),
IP destekli protokollerle — Sadece LoRaWAN destekli — |IPv6 destegi ??? O b
yakin gelecekte iletisim, protokollerle iletisim, / \

v

* Menzil: 10-150m, * Menzil: 2.5 — 15km, * Menzil: hiicresel ag, é b

* Gl tiketimi: 12-15mA, * Glic tiketimi: 32 mA, * Gl tliketimi: 120 — 300mA,

* Veri hizi: 1Mbps. * Veri hizi: 0.3-50Kbps. * Veri hizi: 204-234Kbps.

hCare applications," 2013 7th IEEE GCC Conference and Exhibition (GCC), Doha, 2013, pp. 286-291.
ess, Volume 3, Issue 1, March 2017, Pages 14-21, ISSN 2405-9595
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1. Nesnelerin interneti Mimarisi
2. ihtiyac Analizi

3. iletisim Teknolojileri

Contiki RiOT TinyOS mBed OS Zephyr (Linux)
Kaynak Kod Acik Acik Acik Acik Acik
RAM ihtiyaci <2KB <1,5KB <1KB ?7? 8KB
ROM ihtiyaci <30KB ~5KB <4KB ?7? 27
Gergek zaman. - + - + +
Program. Dili C C/C++ NesC C/C++ C, ASM
lletisim Prot. 6LoWPAN 6LoWPAN 6LoWPAN  6LoWPAN, BLE, LoRa, ?7?
Thread, Ethernet, WiFi,
ZigBee, Cellular
Cihaz Destegi Tl, Atmel, ARM, TI, Atmel, Tl, Atmel ARM Arduino, ARM,
Microchip ARM x86, ARC
Benzetim Ortami Cooja - TOSSIM - ?7?

6 University. (2016)
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Nesnelerin interneti icin arastirma araglarimiz

— ! I —

Benzetim Ortamlari Testbed Ortamlari Prototip Calismalari
* Contiki Cooja: * FIT/1oT Lab: « FIT/loT Lab:
* Bedava, * Bedava, “TL ARM. Atmel
* TI MSP430’lu cihazlar icin benzetim ve * Fransa’nin farkh sehirlerinde 2728 loT cihazi, ’ !

- distributorleri.
emdulasyon ortami, * TI MSP430,

* STM32F103REY,
* Tl Sitara+ARM,

* TinyOS TOSSIM: * Hareketli cihaz destegi,

* Bedava, * Performans analizi desteg;,
* TI MSP430'lu cihazlar icin benzetim ve » Contiki, RiOT, TinyOS, FreeRTOS vb. destesi.
emilasyon ortami, « Flock Lab:
* Bedava,
* QEMU: * ETH Zirih’te bir binada 30 loT cihazi,
* Bedava, * TI MSP430 ve ARM,
* mBed OS emiilasyonu yapilabiliyor. * Performans analizi destegi,

* Contiki ve TinyOS destegi.
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(@ Applications Places I 3
% - = My simulation - Cooja: The Contiki Network Simulator

13 4) 11:07AM 2 Instant Contiki ¥

File Simulation Motes Tools Settings Help

(= Network =Ex | Mote output [ (=)E3)]
| View Zoom | File Edit View ‘
| Time | Mote | Message | i
02:58.487 1ID:30 22789 P 0.18 88 330710 5500845 22141 74523 0 49738 2902 62628 0 572 0 572 ... |4
® @ @ @ 02:58.512 1ID:13 22789 P 0.18 88 292016 5539025 46778 64879 0 47339 2017 63497 0 396 0 396 ...
02:58.618 1ID:41 22789 P 0.18 88 231559 5599477 20469 55475 0 48348 2057 63454 0 396 0 396 ...
@ @ @ @ @ @ 02:58.636 1ID:4 22789 P 0.18 88 250756 5580385 31383 54897 0 45567 2011 63502 0 396 0 396 ...
02:58,713 1ID:3 22789 P 0.18 88 235550 5595526 26852 53628 0 42992 2039 63475 0 396 0 396 ...
02:58.729 1ID:25 22789 P 0.18 88 234458 5597508 39336 54295 0 46817 1743 63788 0 587 0 587 ...
@ 02:58.776 1ID:10 22789 P 0.18 88 233312 5598961 24774 62224 0 49372 1880 63651 0 396 0 396 ...
02:58.777 1ID:12 22789 P 0.18 88 301035 5531123 32893 91421 0 63577 2179 63352 0 396 0 396 ...
. @ @ 02:58.777 1ID:35 22789 P 0.18 88 347832 5484420 26425 84917 0 64584 3006 62526 0 573 0 573 ...
@ @ @@ @ @ 02:58.790 1ID:28 22789 P 0.18 88 402842 5428631 40227 81995 0 52068 3172 62342 0 572 0 572 ...
@ ® @ @ 02:58.792 1ID:15 22789 P 0.18 88 373379 5457723 30637 116618 0 55589 2949 62336 89 537 0 39, ..
02:58.831 1ID:26 22789 P 0.18 88 272884 5558891 17259 71811 0 53864 2302 63220 0 396 0 396 ...
02:58.840 1ID:17 22789 P 0.18 88 249950 5581075 24119 60691 0 456338 2015 63500 0 396 0 396 ...
02:58.875 1ID:22 22789 P 0.18 88 278538 5552636 46787 74279 0 62816 6713 58804 2989 444 0 3. .. J
‘ 02:58.941 1ID:5 22789 P 0.18 88 214445 5617660 30463 51455 0 43110 1743 63788 0 396 0 396 ...
@ . 02:58.951 1ID:44 22789 P 0.18 88 293468 5538585 37142 85077 0 63977 2430 63099 0 641 0 594 ... |¥
Filter:
@ @ ® @ 1) [7) @ 2] Simulation script editor *active® (=)[£3] 2 simulation control (5)E=E
File Edit Run | Run Speed limit
\ i i L; . E— —
@ 2 * Example Contiki test script (JavaScript). Start | Pause | step | Reload |
. 3 * A Contiki test script acts on mote output, such :
4 % The script may operate on the following variable Time: 02:59.071
5 * Mote mote, int id, String msg Speed: 77.74%
® ® ) o @ ® 6
e & 7
8 TIMEOUT (3000000);
9 v
i An ~,
- — 178974:40: 22789 P 0.18 88 427302 5404788 27219 135855 0 806 4
tobility plugin started at (ms): 0 178986:29: 22789 P 0.18 88 364304 5467947 33990 79248 0 528
arsing position file: /media/NewPartition/contiki-2.7/tools/co 179014:36: 22789 P 0.18 88 345751 5486503 22781 76084 0 511
oaded 56408 positions 179025:6: 22789 P 0.18 88 222810 5609533 23237 52963 0 4392
179043:8: 22789 P 0.18 88 281057 5550890 29300 83486 0 6730
179068:23: 22789 P 0.18 88 260652 5571618 42972 61865 0 479
179079:31: 22789 P 0.18 88 309802 5522368 29200 78781 0 603¢
179082:24: 22789 P 0.18 88 234069 5598208 25073 64570 0 5105
EJ 179092:9: 22789 P 0.18 88 251307 5579868 28446 58062 0 441207
; File Edit View Zoom Events Motes — x|

A 2 A2

IR

E @ [user@instant-contiki... .. [NewPartition] .4 [Downloads]
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* Verimli yonlendirme,
* Enerji-dostu,
* Dusuk gecikmeli,
* Yuksek guvenilirlikli,
* Verimli kanala erigim,
* iletisim glivenligi,
* Kriptografi-teknikleri,
* Saldiri tespit sistemleri,

* Birlikte-islerlik calismalari...
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5. Arastirma Araclari
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Nesnelerin Ag1 Ara Cihaz Internet Depolama, Analiz, Hizmet
ve Ticarilesme Bolimi
Uygulama Yonetim Veri
* Akilli ev ve bina, * Ag ydnetimi, * Sikistinlmig ve
* Saglik, * Ag izleme, bicimli veri,
* Ulagim, * Ag planlama, * Temizleme,
* Cevre, * Bakim, onarim, * Verimli depolama,
* Tarim, * Glincellestirme. * Verimli isleme,
* Egitim, * Anlam ¢ikarimi.
* Akill sehir...

Ticaret

* is modelleri,
* Ucretlendirme,
* Servisler.
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Dinlediginiz icin tesekklir ederim.

Sorusu olanlar?
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