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TRON Project  

Since 1984 ! 
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ⱪ͠ Ʉ Ặ 
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Openness 

 

6 

Interoperability  

Ψ  
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Connectivity  
Scalability  

ʬ  

8 

λ ḮCTΕ←ᾔẆ Ώ 
ͽδκ  ͯ  ́
Ṯκ γ΄ΩΒ 
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ὧ ΅ͩΎΑ  ͧ
ͽΕ΄ΩΕ Ϊⱪ͠γ 

10 

Ώ͵ γὧ  

IoT Ubiquitous Computing  

ʬ 

˃ 
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ͽδκ γ͠  Χאּ
ϚКϻЌɚϦϞϠϭЇ 

12 

2012 Ε ͥΑ  ͥ
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EuropeΈJapan MoU 

14 

China ΈJapan MoU 
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ὧ  

16 

ὧ Ύ 
ͫδ αͣὗͫγͫΏ 

̈˾̪̳̃˪ʲ ᴡɯꜜ ᴡ 
WANʐ 3ͨϖ ᴀ кʏˍ 4ͨϖ ᴀ кʼ 
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4 ᵪ ἆᾺ 

ͨϖ ᶕ  • ᴡה 
͡ˎ (max) כּ  

M bps  
͠ˎ (max) כּ  

M bps  
 (Round trip Time)  

m sec  

3G W-CDMA(UMTS)  2001   0.384   0.128   ș 150 

3.5G  HSPA ( HSDPA/HSUPA)  2005   14  5.7  ș 100 

HSPA + 2008   42  11  ș 50 

3.9G  LTE 2009   100  50  Ȝ 0/ 

4G LTE ADVANCED  2013 15?  1,000   500  Ȝ 5 

18 

4GḺΕЄϊКϯΖ ḃΕ≈ 

ʟ ʲ͠כּ ˆ ʤʐǛ 

ʟˌˎ ʮʲʳ  (Latency) ʲ ₳ 
¸Round Trip Timeͤ 150msͣα5msᵘḹΒ 

¸ψϊϰВͣα ЉɚϰΟΕ ḃΪ50msᵘḹΒ 

Č WANͤ / LANΕГϠЄКϠΒῴΊ ͧ

 

ʟʈʨʫˆɯʭʗʫˆꜜ ʲ• ʼ 
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19 

ḃΕ≈  

ʟ 3G: ʫˆᵯ ʐ ʈ̈ ˾̪̳̃ ˪
¸ ϮɚϦΕ ɀḸẸɄϺϮϑ ΕϠϯБɚІКϗ 

 

ʟ 4G: ʫᵯ ˆ ʈ̈ ˾̪̳̃ ˪
¸БψВϦϊЇɄϊКϦАϖϞЎКΕ ḝͤ○  

20 

ῴ͜ ɢ 

̡̎˨˺˴̈˾̪̳̃˨̮˫ʲ• 
ʈʨʫˆɯʭʗʫˆ̈˾̪̳̃˪ ʐ ᶄ ʯ 

 

˲˴̛́˝̳˨́˪˼̞ʯὠʑʮὌᴡ 
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21 

ϞϠϭЇ 
ψɚϔϭϖϨЊΕ Ḻ 

ὠ ʲ ˃̳̉̄˖  ̋
̈˾̪̳̃˪˲˴̛́ʲ͚ ᴡ 

₲Ọʲ˶̮˰̳̳̉̄˖ Ἑ͵ʯὠ ʯ∑ ʛʪ ʷ ɯ
ˣ̈ɯ―ӈʮʭʯ֡ ʝˏ˶̮˰̈˾̪̳̃˪ʮʭ 

22 
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23 

24 

ˮ̮˶̮̃ʯ ʙːʣ 

ṵʲ ז ˖ „ 

ɯכּ ɯכּ ˖כּ „ 

ʓʯοʐʈˏʏʲ  

uID Power Center  

֓ ʲẕ ז  

Б  

˧˴Б  

ז  

ὢ Һ  

̡̳˱  ̳
˟̮˺̐ˢ̳ ˴

 

ЍϺϔϦϠ ЉϲϦɚ 
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25 

26 
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27 

ЍϺϔϦϠɄЃϮωϢКϜ 

ʟ ʈ̥˝̦˺˟̛˶̮˰̳ 
̳̂˺  ז
¸3 Ṁ ϢКϜɚͣαΕỆ  

¸ ϢКϜɚͣαΕ Ʉ┌ᾉ  

ʟ ᴀᶄ ʮ ʈ ז  

ʟ̈˾̪̳̃I˪/Fʲ ᴡʬ̡̳ I˱/Fʲ ᴡ 

28 
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29 

ЍϺϔϦϠ  a
ʟ ˴̙̳̃̐ˤ̮ʫ˫̤̐ᴡ  

ʟ „ L̂ANʏ  ̱

ʟ SNSʯˆ к 

30 

ὅ ϞϠϭЇΕϊЈɚϟ 
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31 

ϞϠϭЇ 
ψɚϔϭϖϨЊΕ Ḻ 

˃ ʐ˰̳̎˴ʲɹ ᵺɺʬʮˏ 
֓ Ọ˲˴̛́ʲ͚ ᴡ 

˃˲˴̛́˖͚ ʬʛʪ֡ ʝˏ˪̤ˡ̄˲˴̛́ʼ 

32 

ΒᾏΩαδγὅ  

˪̤ˡ̄ʯ₤ ʫʑˏ ˪̳̪̃˾ʮ̈כּ  ז
ʮ˶˨̠̥́˞ʯ₤ ʫʑˏ̳̂˺̮̥̮̊̄˫  ז

 

˪̤ˡ̄ʯϟʟˏ  
ὗ ʮ˝̥̒ˬ̳˲̢̮ Ъ 
˴ ʮ̡̳˱˟̮˺̐ˢ̳כּ
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33 

ΕϞϠϭЇ 
ψɚϔϭϖϨЊ 

֓ ˝̳˨́˪˼ ʮ̞ Ǜ̱ 
֦ ɯ ɯ ỸԈ  ̟

1ʨ C̡PUˮ˝ɯ1ʨ O̡Sʫ₤ ʝˏ ʳʮʈ 
 

OSʲ ֓ ˖ ʏʛʣ ֓׀  ̓

34 

OSΕ ᵣ κỆͣͯ΄ Ể  

ʟ̥˝̦˺˟̛ ṵ֦ 
ČT-Kernel  

ʟ̡̳˱̳˟̮˺̐ˢ̳(˴ ꜗ ) 
ČAndroid, iOS  

ʟ̡̳˱̳˟̮˺̐ˢ̳(˴PC)  
ČWindows, Linux  

ʟ ỸԈ ɯ  
Č˪̤ˡ̄͠ʲ˰̳ ̋
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35 

ΑOSΒΰγὅ  

36 

ЍϺϔϦϠ 
ὅ ϞϠϭЇΟɢ 

ϖʯʝʫʯTRON̨̒˳ˢ˪̃ʫ rה1980

ɹ ֓ ˲˴̛́ɺʬᶽ˗ʫʈʣǛ 
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37 

OSἚΕᾴ  
ὧ ΎͭαΒ Β 

̡̎˨˺˴̈˾̪̳̃˨̮˫ʫʲᵀ ֓ Ъ 
Smart M3  

ῼʲ к ͡ʫʲ ʛʈ̖ ˴ /̃ᶴ ṵ Ъ 
Android Open Accessory  

̊˟̌ ̋˟˱̳ʯˌˏ̙ ̦˼ˮ˝͠ʫʲ ʲOSᴀІ 
Real -Time Hypervisor  

38 

Smart -M3 
Interoperability Platform  

ʟ Smart Environment • ˖ ʝ 
˸̐̃ˡˢ˝ʬ̂̋˟˴ ʲ Ỹӏ ˟̮̤̐ 

ʟ Ỹ̧̦̔ʲ Ψ  
¸Semantic Web⁞Ε ᾲ Ώᾲ ϑКϯДϟκ ͜΄ ≢ 
¸Multi-vendor, Multi-device, Multi-part (domain) 
¸ὁ Ε ϴϪϯЖɚϖɀSOA(Service Oriented Architecture)κ  
¸Push⁞  

ʟ  
¸Artemis-JU Sofia (Smart Object for Intelligent Applications) project 
ÅEuropean CommissionΏTekesɨϼωКАКϰὧ ɩΒΰγ 

¸TiViT DIEM (Device Interoperability Ecosystem) project 
ÅTekesΒΰγ  

¸NokiaΏVTTͤ ΒΑΈΌẆ  
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39 

Smart -M3ΒΰγḶ Ἃ Ε ♦  

40 

ᵲˎ ʌ 
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41 

Android Open Accessory  

ʟT-Kernel for Android Open Accessory  

42 
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43 

Real -Time Hypervisor  

ʟReal -Time Hypervisor ʯˌ  ˏ
Windows ʬT-Kernel ʲ ᴀІ 
¸T-KernelΕБψВϦϊЇ κ ΏͭΑ ͜

CPU Core #2  

Memory, I/O  

CPU Core #1  

Memory, I/O  

Shared Memory  

Virtual Network  

Operating System#2  Operating System#1  

Real -Time  

Hypervisor  

44 

Hypervisor ΏT2Βΰγ 
ϴϪϯЖɚϖFAϞϠϭЇϠϦϪϖ  
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45 

ӥ ɯ ʏ  ̱

46 

Ε ΧΕ΄ΩΕאּ
ɴБψВϦϊЇɵOSκ 
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47 

TRON ϾДϟύϖϯΖ 
БψВϦϊЇΏ  ΧΕאּ

꜠κ  ͵

48 

БψВϦϊЇϞϠϭЇ 
ΏΖḼ  ͣ  

Ԉ ʲ ʛʙʐ 
Ϙ͡ʲ ϝʯРῼʝˏ˲˴́  ̛

ʯ ꜜʯᴀІʝˏʗʬ 
˅ˍːʣ ֫ ̂˾̤̄˟̮ ˂ʫʯԈ ʐ Οʝˏʗʬ 
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49 

БψВϦϊЇϞϠϭЇΕ  

ʟHard Real -time ˲˴́  ̛
¸ϮϪϰАϊКΦΎΒ ͤỬ ͯΑ͜Ώ 
ϞϠϭЇ Β ΑϧЈɚϟκ ͠γ 

¸ Ʌ ΕώКϟК ╧ɀДϘϪϯΕ ╧ 

ʟSoft Real -time˲˴́  ̛
¸ϮϪϰАϊКΦΎΒ ͤỬ ͯΑ͜Ώ 
ϞϠϭЇͤ ᾭ͵γϜɚϺϠΕ ͤ ḹ͵γͤɀ 
ϞϠϭЇ Β ΑϧЈɚϟκ ͠γηͩΎΖΑ͜ 

¸ ɅWebΕϺϮϑϠϯБɚІКϗ 

50 

БψВϦϊЇϞϠϭЇΏ ≠Ε 

Hard Real -time 
̈˾̪̳̃ɯ˪̐˜˟̦ɯ GUI  

Hard Real -time 

Soft Real -time 
GUIɯ̈ ˾̪̳̃˪ɯ̐˜˟̦ 

̥˝̦˺˟̛ 

ʲ
Б

 

ϻ  

₲ 

ὠ 



 by T- Engine Forum. All Rights Reserved.    26 

51 

TRON ϾДϟύϖϯΎΕ 
ɴБψВϦϊЇɵΕᵣ  

Hard Real -timeԈ ˖• ʫʑˏʗʬ 
ʈ  

ʲΏʛʈ Ἑ͡ʫʲᴀІ 

 
ᵨ : ˃Linuxʳ˸̥̐̃˝̦˺˟̛Ԉ 

52 

ΧϞϠϭЇΏΖḼאּ  ͣ  

Ḍʲ ʐ „ʙːʪʎ  ˎ
ʡʲʣ˅ʲ˸̐̃ˡˢ˝ʐẠ„ ʯ 
ɹ ɺ˂ʪːʈˏ˲˴́  ̛
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53 

  ΧΒͩ͢γ Dynamic Configurationאּ

ʟ ˃ʫ  ̡Dynamic Configuration ʲḲ
 

¸ Ṗ╦Β ΕψϾБͤЍɚϝΒΰβ ͭδ 
ͽδκPCΕΰ͞ΒЅВϨϾДϢϠΎ ͣ͵ͫΏͤᾏΩαδγΏɢ 
¸ЈЉБЅϪϾͤ ₐΎͥΑ ͜
Å ͤͯΒͧͧΑγ 

¸ḻ ЈЉБΒΰγɴ ΧṰאּͥ ⌠ɵϑɚϷɚ 
Å ḾẨΕ Ἶ ЈЉБκHDDɑ ͯ͜Όḻ ЈЉБ κ ͵γΏɴ אּͥ
ΧṰ ⌠ɵΕ ͤἌ Βͫ͢γ 
 

ʟ˄ʛˑɹDynamic Configuration ɺʐʮʈ˲˴́
̛˖ɹ ˃ɺʬ„ ʛʣ ʐ ό ʲ
֓ ʬʛʪ Ιʐ ʕˍːˏ ʯ 

54 

TRON ΕϦɚϙϪϯ 

Hard Real -time 

Static Configuration  
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55 

TRON, T -Kernel ͤ ͵ϦɚϙϪϯ ᵶ 

System Size 

Large Small 

Static  
Configuration  
(Special  Purpose) 

Dynamic  
Configuration  
(General Purpose) 

Product Class 

Embedded Linux 

TinyOS 

ɛC-OS 

T-Kernel 2.0 

MP T-Kernel 

ɛITRON 

ɛT-Kernel 

Android 

Windows CE 

8 bit 16 bit 32 bit Multi-core 

56 

ITRON ͣαT -Kernel Ο 

ʟT0: ITRON ̳̥̥ה1984  ˴
¸16bit CPU 

¸1MB ЈЉБɚ 

Č Ε ḺΏϜКϾВϚɚϰΕ ᾭ 

ʟT1: T -Kernel ̳̥̥ה2002  ˴
¸32bit CPU 

¸100MB ЈЉБɚ 

ČϞКϗВЖКϤɚϠΒΰγ Ḻ 
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57 

58 
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59 

ὧ ḺΟΕ ḝ 

ʟ ʲCPU  
¸꜠ ḺɀSoCɀЅВϨϚψ  

ʟ̥˝̦˺˟̛֦ ʲᶙ ͠
¸ІБ ᵚͣαɀЅϊϖД ᵚΕ Ἒ Ο 

ʟὠ› ˴̧̳̃  ˳ 
¸ṥ ΑΐБψВϦϊЇΎΪ1TBᵘ Ε βᵅͤ͜ Β 

60 

ɴ2.0ɵ⁞Ầ ὅ  
T-Kernel ˮ˝ʳ̥˝̦˺˟̛ ʬʈʊ 

̜̥̥̊˖ϐʕʣ͠ʫ 
 

ὗ ʮ ʼʲ₤ ʲʣ˅ʯ 
˖ П 
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61 

2 ΕExtension κ ᾭ 

ʟT2EX ̨̒˶˴ ʮʛ 
¸ ₐ ͤϞϠϭЇΕ ΌΕᾡ κ ᴼΎͥγΰ͞Α ὔ ͣα
ὔ ϞϠϭЇ○  ͩ

¸϶ɚϰБψВϦϊЇΕ ≢ΏẦ ὅ Ε ᾭ 

ʟT2PX ̨̒˶˴ ʆ  ˎ
¸ẤϾДϗАЇκ ͯΌ ͭͻγΰ͞Α ὔ ϞϠϭЇ○ͩ 

 

ʟ˲˴̛́ʲ ʯᶐ˓ʟʪ ᶄ  

62 

T -Kernel 2.0 Ε ắ Ẇ 

˲˴̛́  

P
O

S
IX
ʬ
ʲ

᷄
 

₲ ὠ 

ϻ 

 

T2EX  

T-Kernel 2.0  

T2PX  
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63 

ДɚϰЅϪϾ 

T2EX: 2012 ה Ϙ  
ό ʬ˸̳˴ˮ̳̄˖͚ ӌ 

ʡʲ ɯT2PXɯŢS1ɯMPT2  

64 

ͽΕ╦ΕДɚϰЅϪϾ 

T-Kernel 2.0  

T2EX  

T2PX  

ȋT2 

MPT2  

2011/4Q  2012/1Q  2012/3Q  2012/4Q  
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65 

uID ψɚϔϭϖϨЊ 

ὗ ʮ ֓ ˲˴̛́˖ʨʮʔ 
̜˺ʮ˟̮̤̐ʬʛʪ 

66 

ϑɚϾКΒΉΑͤγὅ ϞϠϭЇ 

Ὂ Ἀ  

ϿВϠϘψ 

ώϴВϕɚἋ  

ṅ ḒẴἋ  

Ἃ  
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67 

ὅ ϞϠϭЇκ 
ΉΑͨΪΕΕ κ 

Google Map ʲ͠ʯӈʪ˖ ʟˏˌʊʮ̝̦̂ r
͵ ʬʈʊ ᶸʫˈʳGˎov1.0  

 
ὗ ʮ΄Ͽʐ ʛʣὗ ʮ˲˴̛́  ̟
̜˺ʮ˟̮̤̐ʯˌɹˎˊˏʓɺʨʮʒ 
ὗ ʮ ʯБʊ̝̦̂  ̓

68 

ɴ2.0ḺɵΕ Ζ 
ϓϷϱКϠɄϨύКϟ 

ʳɹ ɺˌˎ˄ʛˑɹּ֦כ ɺ 

 

˧̮̋̅˴˖ɹ ͵ʏˍ֓ ʼɺ 

˧̮̋̅˴˖ɹ˪̨̳˵ʏˍ˥̳̮̒ʼɺ 



 by T- Engine Forum. All Rights Reserved.    35 

69 

ЍϺϔϦϠὅ  
ϞϠϭЇΕ♦ Β͚΄ΈΌ 

̈˾̪̳̃˪ᴡʤʕʫʮʓ 
ɹ֓ ᶄ ʮ˧̮̋̅˴ ɺʐ  

70 

ὅ ϞϠϭЇΎΕ 
ϮɚϦΕϓϷϱКϠ 

 

֓ ˲˴̛́ʫr  
̳̂˺ ʲ ʐ  
ɹ ṵʲ ɺȚɹ̳̂˺ʯ₤ʝˏ˧̮̋̅˴ɺ 
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71 

͠Η 
ϿВϠϘψΕɴ2.0ɵ⁞ḝ  

ḓ ừʫ ˗ʤ̜̠̳̳̆̂Ǜ˺ 
ϫ ʲѰּפ ‫ʫΒʧʣϿ ʲ̳̂ Ǜ˺ 
Ϫ ʲ ‒ʫΒʧʣϿ ʲ̂ ̳ Ǜ˺ 

 
ᶏ ʐ ֓ʲ̳̂˺ʳ ʫʑɯ 

ʏʨ ʮ ֓˖˰̳̎˴̨̒̋˟˻ʯ˥̳̮̒ʯʛɯ 
ъο˖ „ʫʑʮʈ јʳ Ѵʐ ˅ˏʮʭ 

72 

ͽΕ΄ΩΒΖ 
ὅἵάϮɚϦκ 
κ Ό͠ ΎͥΑ͜Ώ 

֟ʝʽʑӈʪʲ̝̲̉ ỹ ̲ ̲̳̂ ˺ʯ 

ʈʨʫˆ̲ʭʗʫˆъϿ֟ ᶊ˖ ʛ 

̈˾̪̳̃˪ʲ͵ʫᶔ„ʫʑˏˌʊʯ 

 

ӌӏ ʬʛʪ̡ ˥̳̒ I̮D 



 by T- Engine Forum. All Rights Reserved.    37 

73 

ЍϺϔϦϠ ṮΕ▬ᾲ
ΏͯΌΕϑɚϾКID  

ʮʠɹᶕֲɺʫʮʓɹ ᶊɺʮʲʏ 

74 

ucode 

128bitʲᵂʮˏ ᶊ 
˥̳̮̒ʫ̡̳̆̋˰̦ʮ̈˾̪̳̃˪͵ʫ „ʫʑˏ 

ͨ ʫḧ͚ʲ̡̳̆˪ ֟ ᶊ 
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75 

꞊Ύ 
ϖАόϰΏ ẁκ₯Ν 

•ͨ ʲ ʐʭʊʮʧʪʈˏʏʐ 
̈˾̃ʲᶙʗʊѴʯ ᴀ ʯᵯ ʙːˏˌʊʯʝˏ 

ᶐ ʮ˟̮̤̐  
GPSˈRFIDˈᶏ ˶̮˰̳˖ ᶐʛʪ •ͨ ʲ ˖ ʛ 

ʡː˖ ʫ ʮ̳̂˺ʬʛʪ̈˾̃Ѵʯ ˎ 
ʓ֡אָ ʫʑˏˌʊʯʝˏ 

76 

Љϵͣα κ γ 



 by T- Engine Forum. All Rights Reserved.    39 

77 

ͣα κ γ 

78 

꞊κ√ΒϜɚϺϠΖϖАόϰͣα 

ʟ ʐ ʬʝˏʤʕʲ Ҏּכ˖ ˍː  ˏ
¸ ΑγϺВΕ ΎΑͧɀ Αα ΕϑϼωϠΕ Ε ΦΎ
Ύͥγ 

ʟ ʝˏοʐ ʯ ʜ ʫʑˏ  כּ
¸≢ Ύ ⱴΪṁ  

ʟʙˍʯ ʐ ʛʪˆɯ ʯ˥̳̮̒ʯ
ʛ ʫБʊˌʊʯˆʫʑˏ  
¸ϾАϊЀɚϯΒͯΌɴ ⱴ ɵͯͣηͣαΑ͜ΰ͞ΒΪΎͥγ 
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79 

◦ͤγ 
uID ψɚϔϭϖϨЊΕ  

80 

ה  
ה ᶍ 

ʟ ῶẵẛʲ  
ỹ ˮ̳̄ʬʛʪ
ucode˖ϐ  

ʟ˟̮̥́˳ˢ̮̃ 
Ứ ʯucode 
RFID˖ớ˅  ˃

ỹAʲ͵ʲ „ʲ˝̮˦  ̳
̘˟̡̮̃ ucode (128bit)  

¸ A 

¸ 3m 

¸ 3m 



 by T- Engine Forum. All Rights Reserved.    41 

81 

ϚϚϞВ®Ὸ  

ʟ˴̙̳̃̐ˤ̮ᶙʕ˝̥̒ 
¸ϠЅɚϯϼϐК○ͩψϾБɴϚϚϞВῸ ɵκ12/13 ΰ
βɀAndroidЅɚϘϪϯΒΌ▬Ẇ 

ʟφʈˏỹ ʯ ʜʣ Ỹ П 
¸ͭΦͮΦΑὧ κ ꞋͯΌɀּ͜דγ κ꜠ Β

ͯΌ κ ᾭ 
¸ Ω ͭδ΄ ΑΐΕῴͧκ γΏɀ Β

ͯΌͧδγϾϪϞЌ⁞͢ αͻὅ 
¸ɴῸ zineɵ ɟῸדּ Εɴּדɵκ ɟ 

ʟ ʮˍʫʳʲלּ Ỹ˖ ⁯ʯ П 
¸10,000 ₳ᵘ ΕῸ Ε κ ᾭ 
¸ ɝ ɝϊЀКϯɝ▬ᾲ ɝ◊ϚІɝ 
ϫψɚɝḸ ϓϊϰ Αΐ 

82 

ᾱ Ε─ Ʉ₰ Ἃ  
ₓ ᾴṮ 


