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Ոૡฬᚆ՗ఽᎣฬᚆ
  ᦊᎣฬᚆᄍᬰݻ

Ոૡฬᚆ૪ᕪ̵ލ“ࣁ᧔̵፡”ᒵఽᎣฬᚆᶾऒᬡک౲

᩻᩼ԧՈᔄ࿜ࣁ֕҅ٵᵱᥝक़᮱Ꭳᦩ̵᭦ᬋവቘ౲ᘏ

ᶾऒᬢᑏጱᦊᎣฬᚆᶾऒᬮ॒ԭڡᕆᴤྦྷ̶ᦊᎣฬᚆ

ਖ਼՗ᦊᎣஞቘ਍̵ᚏᑀ਍݊ՈᔄᐒտܲݥӾ࿷ݐᅎ

ఽ҅ଚᕮݳ᪜ᶾऒᎣᦩࢶᨏ̵ࢩຎവቘ̵೮ᖅ਍ԟᒵ

ದ๞҅ୌᒈᑞਧ឴޾ݐᤒᬡᎣᦩጱํප๢҅ګᦏᎣᦩ

ᚆड़ᤩ๢࢏ቘᥴ޾ᬩአ҅ਫሿ՗ఽᎣฬᚆکᦊᎣฬᚆ

ጱىᲫᑱᏈ̶ 

1

᩽۠ 1



2

ᬪԶଙ๶҅Ոૡฬᚆ૪ᕪࣁఽᎣฬᚆӤݐ஑ԧᳩ᪃ጱᬰྍ҅ኜᛗࣁᦜग़ᶾ

ऒ૪ᕪᬡک౲᩻ڊԧՈᔄጱ࿜҅ٵᥴ٬ԧ“̵ލ᧔̵፡”ጱᳯ̶᷌֕੒ԭᵱ

ᥝक़᮱Ꭳᦩ̵᭦ᬋവቘ౲ᘏᶾऒᬢᑏᒵᵱᥝ“௏ᘍݍ޾ḇ”ጱᳯ᷌҅Ֆᆐਂ

 ᧘ग़ᵙ݄᷌ධᏈ̶ࣁ

1 ➃䊨兰腊➢䠭濼兰腊ぢ雩濼兰腊怵鵳��
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3

ፘ᫾ԭఽᎣฬᚆᬯӞՈૡฬᚆ1.0҅Ոૡฬᚆ2.0ਖ਼ๅग़चԭහഝ҅ᛔ

ۖਖ਼ᶋᕮ຅۸ጱහഝ᫨ݒԅᕮ຅۸ጱᎣᦩ҅؉ک፥ྋ఺ԎӤጱᦊᎣ

ฬᚆ̶റᔱই֜כ೮य़හഝฬᚆս۠ጱݶ෸҅ᩙԨ๢࢏ଉᦩࢩ޾ຎ

᭦ᬋവቘᚆ҅ێਫሿᦊᎣฬᚆ҅౮ԅ୮ӥՈૡฬᚆᎸᑪጱ໐ஞ̶ 

ᦊᎣฬᚆጱ๢ګᦡᦇᶋଉ᯿ᥝ҅۱ೡই֜ୌᒈํපጱ๢ګ๶ᑞਧ឴

ᬩአ̶ᬯᵱᥝ՗޾ᤒᬡᎣᦩ҅ই֜ᦏᎣᦩᚆड़ᤩಅํཛྷࣳቘᥴ޾ݐ

ᦊᎣஞቘ਍̵ᚏᑀ਍զ݊Ոᔄᐒտጱݎ઀ܲݥӾ࿷ݐๅग़ጱᅎఽ҅

ଚᕮݳ᪜ᶾऒᎣᦩࢶᨏ̵ࢩຎവቘ̵೮ᖅ਍ԟᒵᎸᑪᶾऒጱݎ઀ᬰ

ᤈᑱᏈ̶ 

1 ➃䊨兰腊➢䠭濼兰腊ぢ雩濼兰腊怵鵳��



4

ᦊᎣฬᚆਖ਼ᕮݳՈᚏጱവቘᬦᑕ҅ᥴ٬॔๥ጱᴅ᧛ቘᥴᳯ᷌޾੝໏๜

ጱᎣᦩࢶᨏവቘᳯ᷌҅ݶܐᕮ຅۸ጱവቘᬦᑕ޾ᶋᕮ຅۸ጱ᧍Ԏቘ

ᥴ̶ਙԞᵱᥝᥴ٬ग़ཛྷாᶼᦒᕞᳯ᷌҅ଆۗ๢឴࢏஑ग़ཛྷఽᎣᚆ҅ێ

ᩙᚆၹᰁձ̶ۓ 

य़ᥢཛྷࢶᐟᕪᗑᕶᤩᦊԅฎവۖᦊᎣฬᚆݎ઀୩ํێጱവቘොဩ̶ࢶ

ᐟᕪᗑᕶਖ਼Ⴎଶᐟᕪᗑᕶ՗॒ቘփᕹᶋᕮ຅۸හഝҁই̵؟ࢶ᧍ᶪ޾

෈๜ଧڜᒵ҂വଠکๅṛ੶ེጱᕮ຅۸හഝҁইࢶᕮ຅ᒵ҂̶य़ᥢཛྷ

ጱࢶහഝݢզᤒᬡӿ੄ଚᠻތ᭦ᬋىᔮጱՈᔄଉᦩ޾ӫਹᥢᜓࢶ҅ڞ

ᅩਧԎԧݢቘᥴጱᒧ۸ݩᎣᦩ҅ӧᥢࢶڞ೐ಏᕮ຅ᤒᬡԧᜓࢶᅩԏᳵ

ጱׁᩢ̵՗ં̵᭦ᬋᥢڞᒵവቘىᔮ̶զכᴾ޾ᰂᣟᷚᴾᦧ֌ԅֺ҅

Ӟӻਠ॓ጱAIᔮᕹᵱᥝړຉӻՈጱઆ̵ܲᤈԅԟబ̵଼؋ᑕଶᒵ҅ᬮ

ᵱᥝ᭗ᬦٌᆿྮ̵Յݶ̵݋Ԫ̵ݶ਍ԏᳵጱ๶ஃහഝ޾ፘ԰ᦧհᬰӞ

ྍᬰᤈמአᦧ֌޾വෙ̶चԭࢶᕮ຅ጱ਍ԟᔮᕹᚆड़ڥአአಁԏᳵ̵

አಁӨԾߝԏᳵጱԻ԰҅؉ڊᶋଉٵᏟጱࢩຎى޾ᘶവቘ̶ 

๚๶ՈૡฬᚆᅾᄤᚆވᬰӞྍ಑୏ॠᜰ຃҅୵౮ๅय़ጱԾӱᥢཛྷ҅ᦊᎣฬᚆጱ

ᑱᏈฎىᲫ̶ᦊᎣฬᚆݢզଆۗ๢࢏᪜᩼ཛྷாቘᥴහഝ҅਍ԟ๋کളᬪՈᚏᦊ

Ꭳጱ“Ӟᛱᤒᬡ”҅឴஑ᔄ֒ԭՈᚏጱग़ཛྷఽᎣᚆํ҅ێ๕ଃ๶ᷓᥟ௔ጱԾӱհ

꧊̶ᦊᎣฬᚆጱڊሿֵ஑AIᔮᕹԆۖԧᥴԪᇔݎ઀ጱᙧݸᥢ஌ࢩ޾ຎىᔮ̵ᘒӧ

ጱAIᔮᕹ̶ێ՗ᘒᬰӞྍവۖਫሿӥӞդٍํᦊᎣᚆ҅ݳጱᕹᦇ೙ܔฎᓌݝٚ

1 ➃䊨兰腊➢䠭濼兰腊ぢ雩濼兰腊怵鵳��



ᦇᓒਂؙӞ֛۸
ᑱᏈAIᓒێኒ᷀

9

٨᧚ն่ຝ຅ጱਂؙ޾ᦇᓒړᐶ҅૪ᕪӧᭇݳහഝḝ

ۖጱՈૡฬᚆଫአᵱ࿢̶᷇ᔺጱහഝ൪ᬩ੕ᛘጱᓒێ

ኒ᷀զ݊ۑᘙኒ᷀૪ᕪ౮ԅ੒ๅضᬰᓒဩറᔱጱᴴګ

ᔰ̶ᔄ֒ԭᚏᐟᕪᕮ຅ጱਂٖᦇᓒຝ຅ਖ਼හഝਂؙࢩ

੝හഝ൪ᬩ҅ٺԅӞ֛҅ᚆด៪ݳᣟزܔᦇᓒ޾زܔ

ຄय़൉ṛᦇᓒଚᤈଶ޾ᚆප̶ᦇᓒਂؙӞ֛۸ࣁᏝկ

ຝ຅ොᶎጱᶐෛ҅ਖ਼ᑱᏈAIᓒێኒ̶᷀ 

᩽۠ 2

5



ᕪَጱ٨᧚ն่ᦇᓒ๢ຝ຅Ӿ҅ਂؙ޾زܔᦇᓒزܔ၃Ⴧړก̶ᬩᓒ෸҅ᵱᥝਖ਼හ

ഝ՗ਂؙزܔ᧛کݐᦇᓒ҅زܔᬩᓒݸտ಩ᕮຎٟࣁ̶زܔؙਂࢧय़හഝḝۖጱՈ

ૡฬᚆ෸դ҅AIᬩᓒӾහഝ൪ᬩๅ᷇ےᔺ҅ᵱᥝਂؙ॒޾ቘጱහഝᰁᬱᬱय़ԭԏڹ

ଉᥠጱଫአ̶୮ᬩᓒᚆێᬡکӞਧᑕଶ҅ኧԭᦢᳯਂؙ࢏ጱ᭛ଶ෫ဩ᪙Ӥᬩᓒ᮱կ

ၾᘙහഝጱ᭛ଶֵ҅ٚܨीےᬩᓒ᮱կԞ෫ဩ꧌ڥړአ҅՗ᘒ୵౮ಅ᧲ጱ٨·᧚ն่

“ኒ᷀”҅౲“ٖਂा”ᳯ̶᷌ᬯ੪অྲӞݣḘێ୩۝ጱۖݎ๢҅ࢩܩԅᬌရᓕጱሀੜᘒ

෫ဩԾኞଫํጱ̶ۖێ 

ᦇᓒێኒ᷀զ݊ۑᘙኒ᷀૪ᕪ੒ๅضᬰ̵॔๥ଶๅṛጱAIཛྷࣳᎸᑪԾኞԧᴴ̶ֺګ

ই๋҅ضᬰጱᛔᆐ᧍᥺॒ቘཛྷࣳXLNetํᕅ4Պཛྷࣳ݇හ҅ྯེᦒᕞᵱᥝහጯӻႮଶ

਍ԟے᭛࢏ᬩᓒӣॠ̶ᘒഝ֌ᓒՈᚏӾᕡᙱᳵ԰ᘶ᫰ᑱӻහๅฎṛᬡጯӡՊ܉کӡ

Պහᰁᕆ̶ดᆐAIࣁᦊᎣᳯ᷌Ӥᐶ౯ժ᭄࿢ጱಅ᧲᭗አՈૡฬᚆᬮํ૤य़૧᪗҅๚

๶ᦇᓒᚆ޾ێᦇᓒᔮᕹጱපሲᵱᥝྲሿࣁᛗ੝൉ṛپӻහᰁᕆ̶ࢩྌՈૡฬᚆᥝᬰ

ӞྍᑱᏈ҅஠ᶳ᯻አෛጱᦇᓒຝ຅҅ᥴ޾زܔ٬ਂؙᦇᓒړزܔᐶଃ๶ጱᓒێኒ

̶᷀ 
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ᦇᓒਂؙӞ֛۸҅ᔄ֒ԭՈᚏ҅ਖ਼හഝਂؙ޾زܔ

ᦇᓒزܔᣟݳԅӞ֛҅य़ଏٺ੝හഝ൪ᬩ҅ຄय़൉

ṛᦇᓒଚᤈଶ޾ᚆප̶ᦇᓒਂؙӞ֛۸ጱᎸᑪ෫ဩ

Ӟ᫑ᘒ੪҅੒ԭଠԎӤᦇᓒਂؙӞ֛۸ຝ຅ጱݎ

઀҅ᬪ๗ᒽኼጱىᲫࣁԭ᭗ᬦᜮᇆᦡᦇ̵ᵞ౮̵੗

ᤰ҅೉ᬪਂؙزܔӨᦇᓒزܔጱ᪗ᐶ҅ीےଃ਼҅

ᴳ֗හഝ൪ᬩጱդհ҅ᖨᥴኧԭහഝ൪ᬩԾኞጱኒ

̶᷀Ӿ๗ᥢ҅ښ᭗ᬦຝ຅ොᶎጱڠෛ҅ᦡਂؙ࢏ԭ

ᦇᓒزܔӾ౲ᘏᗝᦇᓒزܔԭਂؙཛྷٖࣘ҅ਫሿᦇ

ᓒؙ֦ਂ޾Ӿํ౯҅౯Ӿํ̶֦ᬱ๗઀๕҅᭗ᬦ࢏

կ੶ᶎጱڠෛ҅ਫሿ࢏կ෬ฎਂؙزܔԞฎᦇᓒܔ

Ӟ֛҅౮ԅ፥ྋጱᦇᓒਂؙӞݳྌ҅ᣟஂړӧ҅ز

֛۸̶ᬪଙ๶҅ӞԶෛࣳᶋฃ०ਂؙ҅࢏ইᴥٖݒ

ਂ҅ดᐏԧӞਧጱᦇᓒਂؙᣟݳጱᄟ̶ێ 

ᦇᓒਂؙӞ֛۸ྋ̵ێۗࣁവۖᓒဩ܋ᕆ҅౮ԅӥ

ӞդAIᔮᕹጱ̶ڭ࣋فਙ൉׀ጱय़ᥢཛྷๅṛපጱᓒ

՗ᘒਖ਼Ꮭկ҅ێጱమ᨝ړ஑ᓒဩᦡᦇํๅ꧌ֵ҅ێ

Ӥጱضᬰ௔҅܋ᕆԅᔮᕹ௔ጱᶾضս๋۠҅ᕣے᭛

ਔ۸ෛӱ̶ۓ 

ๅᬰӞྍ҅ᦇᓒਂؙӞ֛۸ฎӞӻ g a m e -

changer҅୏ᬗԧӞ๵ෛᩦ̶᭲ਙጱڊሿਖ਼᯿຅୮

ྌᬦᑕࣁፘ੒ࣰෙጱԾӱ໒ੴ̶࢏ؙਂ޾࢏ቘ॒ڹ

Ӿ҅ݢզଆۗᜮᇆᤈӱӾๅग़Ӿੜմӱ឴஑ݎ઀̶ 

7
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ૡӱ԰ᘶᗑ
ጱ᩻ᣟݳ

5G̵IoTᦡ̵॓ԯᦇᓒ̵ᬟᖭᦇᓒጱᬥ᭛ݎ઀ਖ਼വۖ

ૡӱ԰ᘶᗑጱ᩻ᣟܨ҅ݳਫሿૡഴᔮᕹ̵᭗מᔮᕹ޾

᭜մӱਖ਼ਫሿᦡ॓ᛔۖګ̶ݳ۸ᔮᕹጱฬᚆ۸ᣟ௳מ

۸̵൪ᭆᛔۖ۸޾ഭԾᛔۖ۸҅ᬰᘒਫሿຨ௔ګ᭜̶

մӱਖ਼ᑱᏈܔӻૡܯጱᴴ҅ګਖ਼Ӥӥ჋մӱጱૡܯᬳ

ള᩸๶҅ګ᭜Ծᕚᚆਫ෸᧣ෆݶܐ޾ૡ̶֢ᬯԶਖ਼य़

ଏ൉܋ૡܯጱኞԾපሲ޾մӱጱፄڥᚆ̶ێ 

᩽۠ 3

8



ኧԭૡܯሾह॔๥҅ሿํૡӱᔮᕹԏᳵጱ᭗מ૲ᕚ౮ԅ

ዳᅩ̶ૡܯጱ൪ᭆ๢࢏Ո౲ӞӻૡᎯጱ೵๢ᵱᥝࣁӞӻ

य़᝜ٖ᷇ࢱᔺᑏۖ҅WiFiᵙզ᫾অᥟፍ҅ᘒ4G/Lora/NB

ጱහഝփᬌ᭛ሲ޾୊෸ᬡӧک๢࢏Ոߥଫጱᥝ࿢̶ᵋ፳

5Gದ๞ጱ౮ᆧ҅ݢզჿ᪃ૡӱᔮᕹ੒ԭṛݢᶌ֗෸୊ጱ

ᵱ࿢҅ DTUҁ෫ᕚփᬌᦡ॓҂෫ᦞࣁ᮱ᗟӤᬮฎࣁᬩᖌ

Ӥ҅᫾ܻ๜ጱํᕚොໜ᮷ํ፳กดս۠޾ຄṛ௔հྲ̶

کզᶼᥠጱฎ҅ૡӱᔮᕹጱ԰ᘶਖ਼ᵋ፳5Gጱୌᦡᘒ஑ݢ

ள᭛ฦ̶݊  

ૡӱ԰ᘶᗑԆᥝᥴ٬ӣӻᳯ᷌ғӞฎ಑᭗ګ᭜մӱٖ᮱

ጱIT᫫կᔮᕹӨOTᦡ॓ᔮᕹ҅ᬰᤈᛔۖၝ҅ܔ՗ᘒਫሿ

ຨ௔ګ᭜Ҕԫฎࣁૡܯक़ਫሿӤӥ჋Ծӱ᱾ጱս۸ᕟ

 ๗̶ޮ޸ኞߝԾ޾ጱᦡᦇߝҔӣฎๅঅጱᓕቘԾݳ

3 䊨⚌✽翫緸涸馄輑ざ

馋⸷鍒靀
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ᵋ፳IoT PaaSጱ౮ᆧ҅ԯᒒ૪ᕪّ਻

ԧWiFi̵BLE̵Zigbee̵Modbus̵

OpcUA̵RS232ᒵᗑᕶ޾ᬳളܐᦓ̶

ᬯԶܐᦓݢզ᭗ᬦ5Gጱཛྷᕟᶋଉො׎

ଆܻۗํጱࣈ ITᔮᕹӨԯᒒ಑᭗̶

APSҁᛔۖഭԾ᫫կ҂޾MESҁګ᭜

ಗᤈᔮᕹ҂ݢզ՗ԯᒒ౲ᬟᖭ๐࢏ۓ

ፗളӥݎૡᜏ۱޾ኞԾᦇښᛗྯӞӻ

๢҅ݣ՗ᘒਫሿ I Tҁ۸௳מ҂Ө

OTҁૡഴ᫫կ҂ጱᣟ޾ݳૡٖܯ᮱࣮

ፗᵞ౮̶᭗ᬦ᫷ຂ಩ᦡ॓හഝᬳکԯ

Ӥ҅ਖ਼ᦡ֢॓ӱጱහഝփکӱۓᔮᕹ

ҁԯӤጱITᔮᕹ҂᯾ᶎ҅ݢਫሿၝૡ

ᛔۖ۸҅՗ᘒਫሿኞԾጱਫ෸᧣ෆ҅

ჿ᪃ӻ௔۸ᵱ࿢ਧ̶ګ  

ྯӻմӱڊԭ໐ஞದ๞ੂכ౲ݑᴴԭ

ֵአጱኞԾᔮᕹ᫫ᏝկӧᕹӞᒵܻ

෫ဩ຅౮ᔲੂጱհ꧊ᗑᕶ҅੕ᛘ҅ࢩ

հ꧊ᗑᕶෆ֛ጱᒋԩێᵙզ൉ڥ̶܋

አړ૲ୗᨴ๜ᒵದ๞҅ᥴמ٬ձᳯ᷌

ਖ਼հ҅ګጱᴴܯӻૡܔզᑱᏈݢ҅ݸ

꧊ᗑᕶӾጱӤӥ჋մӱૡܯጱګ᭜ᔮ

ᕹᬳള᩸๶҅ᬰᘒݢզਫሿӤӥ჋ګ

᭜Ծᕚጱਫ෸᧣ෆ҅ݶܐ޾Ӥ჋ጱၞ

࿜ᕚ҅ౌݒӥ჋ጱၞ࿜ᕚԞݢզ᭛ଶ

නᖨ҅ᬯ໏੪᭿عԧӧ஠ᥝጱኞԾ޾

ପਂ҅՗ᘒֵෆӻհ꧊ᗑᕶጱᒋԩێ

஑զ൉̶܋  
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ሿํኞԾཛྷୗӾ҅Ծߝհ꧊᱾ኧԾߝᦡᦇ̵ኞԾᥢ̵ښኞԾૡᑕ̵ኞԾಗ

ᤈ̵๐ۓᒵग़ӻሾᜓಅᨻ౮҅ݱሾᜓහഝ๶რӧ҅ݶ୑຅௔୩҅ᵙզ԰

᭗҅ෆӻհ꧊᱾ጱמ௳෫ဩق᭐ก̶֕ฎ҅चԭૡӱ԰ᘶᗑ޾හਁਏኞದ

๞҅ࣁԾߝጱᦡᦇᴤྦྷֵአCAD᫫կᦡᦇԾߝጱᥴຉཛྷࣳҔࣁԾߝጱֵአ

ᴤྦྷ҅ڥአ5G޾IoT PaaS᯻ᵞىᲫ݇හ҅ଚӬᬌفᛗԯᒒጱཛྷࣳᥴຉ᫫կ

᯾҅؇ݢզࣁᧆԾߝጱقኞޮ޸๗Ӿஉঅࣈ᪙᪵Ծߝጱ௔ᚆ޾ᦡᦇ೰ຽԏ

ᳵጱ૧୑۸̶ݒᬰӞྍ҅ᬯԶֵአᬦᑕጱ׎௳מ౮ԅӥӞེԾߝᬽդጱ᯿

ᥝጱහഝ๶რ҅ইྌޮᘒ॔ত҅വۖԾߝӧෙᬽդᬰྍ̶ 

ૡӱᔮᕹ᭗ᬦૡӱ԰ᘶᗑ஑զ԰ᘶ҅ૡӱ԰ᘶᗑᒫӞེᦏՈᔄ೜ํଚഩൎ

ԧӞӻٍ॓ਫ෸᧣ෆૡӱᔮᕹᚆێጱૡٍ҅՗ᘒय़ଏଶ׏ᬰԧኞԾපሲ̵

ᴳ֗ԧପਂ̵൉ṛԧᨶᰁ̶੒ԭԾ꧊ᥢཛྷᬡکහ܈ӡՊԊᛗහጯӡՊጱૡ

ӱԾӱᘒ᥺ֵ҅ܨපሲՐՐݝ൉ṛ5%-10%ጱපሲ҅ԞտीےහӡՊՈ࿆૰

ጱհ꧊̶ 
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๢࢏ᳵय़ᥢཛྷ
ᚆݢ౮ԅ֢ܐ

6

᩽۠ 4

փᕹ֛ܔฬᚆ෫ဩჿ᪃य़ᥢཛྷฬᚆᦡ॓ጱਫ෸ఽᎣ̵٬ᒽ̶ᇔᘶᗑݶܐఽᎣ

ದ๞̵5G᭗מದ๞ጱݎ઀ਖ਼ਫሿग़ӻฬᚆ֛ԏᳵጱݶܐ——๢ஂ࢏ྌ̵֢ݳ

ፘ԰ᒋԩݶوਠ౮ፓຽձ̶ۓग़ฬᚆ֛ݶܐଃ๶ጱᗭ֛ฬᚆਖ਼ᬰӞྍනय़ฬ

ᚆᔮᕹጱհ꧊ғय़ᥢཛྷฬᚆԻ᭗ᅌ᧣ଶਖ਼ਫሿۖாਫ෸᧣ෆ҅ՙؙ๢࢏Ոܐ

֢ਠ౮ᨵᇔړ೛ጱṛප֢҅ܐ෫Ոḩḡ᫣ݢզఽᎣقੴ᪠҅٭ᗭ֛෫Ո๢ܐ

 ᯾ᯈᭆ̶لӞݸਖ਼ṛප಑᭗๋ݶ

12
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4 劼㐼ꢂ㣐錞垷⼸⡲䧭⚹〳腊

ᵋ፳Ոૡฬᚆݎ઀ᬨ๶݈Ӟེၵᄤ҅᩼๶᩼ग़ጱฬᚆᦡ॓݇ӨکՈᔄ෭ଉኞԾၚۖ

Ӿ҅୽ߥ፳Ոժኞၚጱොොᶎᶎ̶ᵋ፳“ӡᇔ԰ᘶҁInternet of everything҂”༷ஷጱ

൉҅ڊय़ᰁጱฬᚆᦡ॓ᤩᬳള᩸๶҅୵౮Ӟӻฬᚆᦡ॓ᗑᕶ҅ਫሿو௳מՁ̵ᕹӞ

ഴ̶ګ 

ਖ਼֢ܐ᯿ᥝ̶ᬯᐿړ܈ਖ਼֢ܐԏᳵጱԻၞӨ࢏Ө๢࢏य़ᥢཛྷฬᚆᦡ॓ᗑᕶӾ҅๢ࣁ

ս۸ෆ֛ጱᳩ๗ፓຽ҅ႀሿᗭฬ҅՗ᘒᬰӞྍਖ਼ฬᚆᔮᕹጱհ꧊ᥢཛྷ۸නय̶़զउ

૱ᕆڦጱԻ᭗ᅌഴګձۓԅֺ҅ਙဳىᳩ๗उ૱Ի᭗ጱ᫣ᬁ᭗ᤈᶲ኱ଶ̶ሿਫሾह

Ӿ҅Ӟӻउ૱ᕆڦጱԻ᭗ᅌഴګᥢཛྷ૤य़҅ӧݶ෸๗݈ํӧݶጱഴګᒽኼ҅ྯӻ᪠

ᒽኼ̶ګጱԻ᭗ഴݗ՜᪠ٌٖࢱᮝᬪ᝜݊௳מ٬ԭਫ෸᫣ၞݐᒽኼګᕁᖖᅌጱഴݗ

ᬯᐿᥝ࿢ۖாਫ෸᧣ෆጱय़ᥢཛྷฬᚆᗑᕶֵ҅አܻํጱचԭᥢڞጱොဩஉᵙਫሿ҅

ᘒचԭग़ฬᚆ֛୩۸਍ԟጱय़ᥢཛྷԻ᭗ഴګದ๞ݢզᥴ٬ᬯӞᵙ̶᷌ 

馋⸷鍒靀
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๚๶5ଙ҅ग़ฬᚆ֛֢ܐਖ਼ࣁउ૱ኞၚጱොොᶎᶎ

៧ݎࣈ઀҅ՙؙ๢࢏Ոጱṛප֢ܐਠ౮ᨵᇔጱள

᭛ړ೛҅൉܋ᇔၞපሲ҅ᴳ֗ਂؙ޾ᬩᬌ౮๜Ҕ

᭲᪠Ӥጱ෫Ո᫣ᚆड़٬ਧଚ᭲෸ฎވᦏٌ՜᫣ض

ᤈ҅൉܋෫Ոḩḡጱਞق௔޾Ի᭗පሲҔԻ᭗ᅌ

໑ഝ୮ڹ᪠޾ݗᮝᬪ᪠ݗጱਫ෸Ի᭗ఘ٭๶٬ਧ

᧣ଶ҅ݩמ፥ྋፏၚෆӻउ૱ṛશ෸๗ጱԻ᭗Ҕ

ᗑᕅ᫣ଘݣտ໑ഝउ૱ӧࣈݶᅩݱӻ෸ᳵጱ಑᫣

ᵱ࿢๶ս۸ᕳྯᬁ᫣ጱၝ҅ܔᴳ֗አಁᒵ᫣෸

ᳵ҅൉ݪ܋๢ත̶ف 

劼㐼ꢂ㣐錞垷⼸⡲䧭⚹〳腊4

ग़ฬᚆ֛݊ݶܐᗭ֛ฬᚆᬯ

໏قෛጱՈૡฬᚆ᝜ୗጱݎ

઀޾ฦ݊ਖ਼տଃ๶ෆӻᕪၧ

ᐒտጱ܋ᕆ҅ᦏՈૡฬᚆӧ

ܐӻጱૡٍ҅ᘒฎܔฎݝٚ

᧣ෆӻՈᔄૡ֢ኞၚᗑᕶጱ

໐ஞᔮᕹ̶ 



ཛྷࣘ۸ᴳ֗ 
ᜮᇆᦡᦇᳪད

փᕹᜮᇆᦡᦇཛྷୗ෫ဩṛපଫ੒ள᭛ᬽդ̵ਧ۸ګӨ

Ꮶᇆ۸ጱᜮᇆᵱ࿢̶զRISC-Vԅդᤒጱ୏න೰եᵞ݊

ٌፘଫጱ୏რSoCᜮᇆᦡᦇ̵ṛᕆು᨝Ꮭկൈᬿ᧍᥺

चԭIPጱཛྷ຃۸ᜮᇆᦡᦇොဩ҅വۖԧᜮᇆභഠᦡ޾

ᦇොဩӨ୏რᜮᇆኞாጱள᭛ݎ઀̶ྌक़҅चԭᜮᔉ

ҁChiplets҂ጱཛྷࣘ۸ᦡᦇොဩአضᬰ੗ᤰጱොୗਖ਼

ӧۑݶᚆ“ᜮᇆཛྷࣘ”੗ᤰࣁӞ᩸҅ݢզ᪡ᬦၞᇆள᭛

ਧڊګӞӻᒧݳଫአᵱ࿢ጱᜮᇆ҅ᬰӞྍےளԧᜮᇆ

ጱԻ՞̶ 

15
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5 垷㗌⻊꣭⡛蓿晙霃雦꡶地

AIoT෸դӮᳵӡᇔ᭑ྍᩳࣁݻᕚ۸̵හഝ۸̵ฬᚆ۸҅ӧՐਖ਼ଃ๶ᜮᇆᵱ࿢ጱᆷ

۸ጱᇙᅩ҅Ԟ੒ᜮᇆᦡᦇཛྷګਧ޾෸ٌᏦᇆ۸ݶᑮᳵ҅࣋૱ୗीᳩ҅୵౮૤य़ጱݎ

ୗ൉ڊԧෛጱᥝ࿢̶ᜮᇆᤈӱփᕹጱྲಭᩒ̵ྲߝᇈ̵ྲૡᜏጱ“य़ṺݰੜṺ”໒

ੴ҅ྋ᭑Ⴙᤩྲ૱࣋ᅎභଶ̵ྲᵱ࿢ᭇᯈ̵ྲ᭛ଶ޾հ໒ጱ“ளṺౌݰṺ”໒ੴಅݐ

դ̶ࣁଫአḝۖጱ᩽۠ӥ҅᧡ᚆள᭛വڊӫአᜮᇆ҅੪ᚆಶض࣋૱ܛ๢̶᩼๶᩼ग़

ጱᔮᕹ޾ଫአ๐ࣁݪلۓവڊӫአᜮᇆֺ҅ই᝘ຎ̵ᨕྈ̵ᴨ᯾૬૬̵ԵḘ᭍̵ᇙ

ේ೉ᒵଫአմӱ୏তᬰفᜮᇆᦡᦇᶾऒ҅ᛔᎸ౲ᘶݳ୏ݎᜮᇆԾ̶ߝ 

馋⸷鍒靀
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ሿํጱᜮᇆᦡᦇཛྷୗਂࣁᎸݎ౮๜ṛ̵ޮ๗ᳩ

ᒵᳯ᷌҅୏ݎӞྃӾ໩ᜮᇆ҅ஃஃᵱᥝහጯՈ

ଙ̵හ܉ӡኜᛗӤՊᗦزጱᎸݎಭ҅فӸ᯿ᴥ

Ꮵԧᜮᇆڠෛ᭛ଶ̶ᇙڦฎᵋ፳ᜮᇆګᑕ՗

10nmᖽ7کٺnm҅ളӥ๶ᬮᥝᬰӞྍᖽکٺ

5nm҅ྯӞེګᑕᖽٺಅᵱᥝጱ౮๜޾୏ݎ෸

ᳵ᮷ࣁय़ଏ൉کݑ̶܋౮๜ێܴ࣋૱޾ጱḝ

ཛྷݎᑌຄ੔ತෛጱᜮᇆ୏ࣁ੕֛Ծӱ܎ֵ҅

ୗ҅๶ჿ᪃֗౮๜̵ள᭛ጱᵱ࿢̶चԭIPጱݢ

᯿አጱᦡᦇොဩ਍҅ᥴ٬ԧᜮᇆۑᚆཛྷࣘ᯿॔

ᦡᦇጱᳯֵ᷌҅஑ᜮᇆݢզզཛྷࣘ۸ጱොୗᬰ

ᤈᦡᦇ҅ӧۑݶᚆጱIPཛྷࣘݢզࣁӧݶጱᜮᇆ

Ӿᤩ᯿አ҅ᬯᐿොဩവۖԧᔮᕹᜮᇆ

ҁSyetem-on-Chip҂ጱฦ̶݊

ᬪଙ๶҅զRISC-Vԅդᤒጱ୏න೰եᵞٌ݊ፘଫጱ୏რSoCᜮᇆᦡᦇ̵

զChiselԅդᤒጱṛᕆು᨝Ꮭկൈᬿ᧍᥺޾चԭIPጱཛྷࣘ۸ཛྷ຃۸ጱᜮᇆ

ᦡᦇොဩ҅വۖԧᜮᇆභഠᦡᦇොဩӨ୏რᜮᇆኞாጱள᭛ݎ઀҅᩼๶

᩼ग़ᜮᇆմӱ୏ত੤ᦶ୏რᏝկຝ຅ᬰᤈᦡᦇ̶ 

5 垷㗌⻊꣭⡛蓿晙霃雦꡶地
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ᶎݻ๚๶҅Ӟᐿ“ੜᜮᇆ”ҁChiplet҂ጱཛྷࣘ۸ᦡᦇොဩྋࣁ౮ԅෛጱ

ᤈӱ᩽̶۠ᬯᐿොဩ᭗ᬦ੒॔๥ۑᚆᬰᤈړᥴ҅୏ڊݎग़ᐿٍํܔӞ

ᇙਧۑᚆጱ“ੜᜮᇆ”҅ইਫሿහഝਂ̵ؙᦇᓒ̵॒ݩמቘ̵හഝၞᓕቘ

ᒵۑᚆ̶಩ᬯԶӧۑݶᚆጱੜᜮᇆᬰᤈཛྷࣘ۸ᕟᤰ҅ਖ਼ӧݶጱᦇᓒ๢

ڹጱᦇᓒ๢ᔮᕹᕮ຅̶୮ٻӞࣘᏑᇆӤ҅๶ਫሿๅੜๅᔲࣁկᵞ౮ز

ጱᜮᇆᦡᦇཛྷୗ҅ᵱᥝ՗ӧݶጱIP׀ଫࠟᨻԣIP҅۱ೡ᫫໐IP౲Ꮭ໐

IP҅ٚᕮݳᛔਹᎸݎጱཛྷࣘ҅ᵞݳ౮ӞӻSoC҅ᆐࣁݸ຤ӻګ᭜ૡᜏᜓ

ᅩӤਠ౮ᜮᇆᦡᦇ޾ኞԾጱਠෆၞᑕ̶๚๶ᦇᓒ๢ጱᔮᕹᕮ຅҅ݢᚆ

ӧฎኧܔᇿ੗ᤰጱᜮᇆګ᭜ጱ҅ᘒฎࣁӞࣘ᫾य़ጱᏑᇆӤ԰ᬳ౮ᜮᇆ

ᗑᕶጱChipletsګ᭜ጱ̶ཛྷࣘ۸ጱᜮᇆದ๞๋ᕣݢզਫሿ؟൫ᑌ๙Ӟ໏

ᕟᤰᜮᇆ̶ 

ཛྷࣘ۸ጱᦡᦇཛྷୗݢᚆଃᕳ՗Ӥ჋EDAૡ̵ٍICᦡᦇګک᭜ૡᜏ̵ض

ᬰ੗ၥᒵԾӱ᱾ሾᜓᷓᥟୗጱڠෛᶐ҅޸᯿यᜮᇆጱԾӱ໒ੴ̶ኧྌ

ଃ๶ጱᜮᇆᦡᦇᳪདጱᴳ֗ݢզᦏᦡᦇᘏզๅ֗ጱ౮๜޾ๅṛጱපሲ

ਧګᶾऒӫአᜮᇆ҅୚ݎӞ࣋ᜮᇆᦡᦇཛྷୗݒᶐ҅᯽න૱ڠ࣋ෛၚ

 ᔺឍᜮᇆԾӱ̶҅ێ

5 垷㗌⻊꣭⡛蓿晙霃雦꡶地



ࣘ܄ਖ਼ᬰӞྍᴳ֗մӱଫአۓ᱾BaaS (Blockchain as a Service) ๐ࣘ܄

᱾ದ๞ጱᳪད҅ӫԅࣘ܄᱾ᦡᦇጱᒒ̵ԯ̵᱾ݱᔄ۸ࢴ໐ஞᓒဩጱᏝկ

ᜮᇆᒵԞਖ਼ଫᬩᘒኞ҅ਫሿᇔቘӮኴᩒԾӨ᱾ӤᩒԾጱᲚਧ҅ᬰӞྍ೐

઀հ꧊԰ᘶᗑጱᬟኴ҅ਫሿӡ᱾԰ᘶ̶๚๶ਖ਼ႀሿय़ಢڠෛࣘ܄᱾ଫአ

܄ӡզӤጱᥢཛྷ۸ኞԾᕆ܉෭ၚ֢҅ܐวզ݊᪜ᤈӱ̵᪜ኞாጱग़ᖌ࣋

ࣘ᱾ଫአਖ਼տᩳفय़ռ̶ 

ᥢཛྷ۸ኞԾᕆ
᱾ଫአਖ਼ࣘ܄
य़ռفᩳ

᩽۠ 6
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2019ଙฎࣘ܄᱾᯾ᑕᏧጱӞଙ҅ࣘ܄᱾ದ๞ྋୗᤩਧ֖ԅࢵਹ

౴ኼ҅ԅࣘ܄᱾Ծӱጱݎ઀಑୏ԧ૤य़ጱమ᨝ᑮᳵ̶ࣘ܄᱾ದ

๞ଫአ૪୊ک֐හਁᰂᣟ̵හਁ඲଱̵ฬᚆګ᭜̵׀ଫ᱾ᓕቘ

ᒵग़ӻᶾऒ҅Ԇၞࠟܯᕔᕔᬰࣘ܄ف᱾ᶾऒവۖದ๞ᑱᏈࠟ޾

ӱ۸࣋ว៧̶ࣈզJP Morgan Coin޾Facebook Libraԅդᤒጱ

մӱᑞਧ૰ӨࢵਹԆ๦හਁᨵ૰ྋࣁᦶࢶ᯿຅قቖᰂᣟचᏐᦡ

ෞᗑᕶ̶ࣘ܄᱾ਖ਼ྋୗᶎ੒ၹᰁአಁ࣋วጱᘍḵ҅ᬯਖ਼੒ᔮᕹ

॒ቘᰁ൉ڊๅṛᥝ࿢҅ଚ݇ۂےӨᜓᅩྍݶ̵ؙਂ௳מࣁᒵො

ᶎጱᨮ೅҅ࣁሿํದ๞ሾहӥտ੕ᛘᔮᕹ௔ᚆ޾ᬩᤈපሲጱӥ

ᴳ̶ 

20
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ӾՕ҅ᘶፑ᱾ຝ຅౮݄کᤑ꧌҅՗݄Ӿஞک᱾ጱ᪠ᕚԏԩ᭑ྍႴศ҅՗ᷓᥟࣘ܄

ԅᤈӱԆၞದ๞᪠ᕚ̶ᘸᆌᎸݎṛ̵֗ݺރ୊෸य़ᥢཛྷوᦩᗑᕶ҅ݱᤈӱٖ൉܋

ग़ො֢ܐපሲጱհ꧊᱾ളੴऒᗑ᭑ྍޝሿ̶ࣁփᕹᇔቘӮኴӾ҅᱾क़ک᱾ӤᲚਧ

ᬦᑕӾጱמ௳፥ਫ௔כᵑӞፗฎقᤈӱದ๞ධىጱ᯿ᅩ̶ፓݱڹӻᤈӱӾྋࣁ᭑

ྍ୵౮ጱੴऒᗑ҅᭗ᬦๅঅࣈਫሿහഝوՁ҅ଆۗհ꧊ᗑᕶጱ෫ᵑᏥၞۖ҅ํ๕

୵౮፥ྋጱհ꧊԰ᘶᗑᕶ̶ࠟࣁአᗑᕶӾ҅ࣘ܄᱾כᦤಅํמ௳හਁ۸ଚਫ෸و

Ձֵ҅஑ᐶවᑕଶṛ̵᱾᪠ᳩ̵ၿ݊ሾᜓग़ጱग़ොԆ֛Ֆᚆํප֢֕҅ݳӨྌݶ

෸҅Ԟଃ๶ԧਂؙ౮๜̵ᑃᰬਞ̵قහഝᵌᐺᒵොᶎጱ̶ܴێ 

錞垷⻊欰❡紩⼓㗌Ꝇ䎾欽㼜饥Ⰶ㣐⠍6



઀๕2020ଙ҅ࣘ܄᱾BaaS(Blockchain as a Service)๐ۓਖ਼ᬰ

Ӟྍᴳ֗մӱଫአࣘ܄᱾ದ๞ጱᳪད̶ࠟࣁӱଫአय़ᥢཛྷ៧

හഝ਋છ”ᳯ᷌ਖ਼ᤩෛࣳ“޾”᱾ᗑᕶጱ“ੴऒᗑࣘ܄෸҅ݶጱࣈ

ጱ᭗አ᪜᱾ದ๞ಅᥴ٬̶ᛔԆݢഴጱਞقӨᵌᐺכಷᓒဩ݊

ᵑכ᱾໐ஞದ๞Ӿጱᅾᅩᶾऒ҅ࣘ܄۸Ꮭկᜮᇆਖ਼տ౮ԅࢴ

चᏐᦡෞጱ௔ᚆ޾ਞ̶قզᒒ̵ԯ̵᱾ጱ᫫ᏝկԾߝԅचᏐ

ጱӞᒊୗᥴ٬ොໜ҅ᬰӞྍے᭛մӱӤ᱾Өࠟӱᗑᕶ൫ୌጱ

ᬰᑕ̶ࣘ܄᱾᭗ᬦӨAIoTದ๞ᣟݳਫሿᇔቘӮኴᩒԾӨ᱾Ӥ

ᩒԾጱᲚਧ҅ᬰӞྍ೐઀հ꧊԰ᘶᗑጱᬟኴਫሿӡ᱾԰ᘶ̶

ᬯԞਖ਼ᬰӞྍ॥ਫࣘ܄᱾ࣁහਁᕪၧ෸դහഝ޾ᩒԾၞמݢ

᫨ጱचᏐᦡෞ̶֖ࣈ  

22

4G෸դ҅԰ᘶࣁኪ࿈෸դ҅አኪᰁฎᤍᰁᕪၧ࿜ଘጱ໐ஞ೰ຽҔࣁ

ᗑӤጱၚ᪋አಁහฎᔺឍጱຽபҔࣁහਁᕪၧ෸դ҅ᶎ੒ܨਖ਼ک๶

ጱၹᰁአಁ࣋ว҅౯ժፘמஉளਖ਼տԳࡌୗࣈႀሿय़ಢڠෛࣘ܄᱾

ଫአ࣋วզ݊᪜ᤈӱ̵᪜ኞாጱग़ᖌ̶֢ܐӨྌᘒ๶ጱ҅Ӟಢ෭ၚ

᱾ԅचᏐጱࣘ܄य़ռ̶զف᱾ᥢཛྷ۸ኞԾᕆଫአਖ਼տᩳࣘ܄ӡጱ܉

හਁᕪၧӾᬰӞྍവۖԾӱහਁ۸୵౮ጱհ꧊ํࣁ૲ୗ૸๜҅ਖ਼ړ

පփ᭓҅՗ᘒ຅ୌෛӞդհ꧊԰ᘶᗑ޾ॶᕅᐒտ̶ 

錞垷⻊欰❡紩⼓㗌Ꝇ䎾欽㼜饥Ⰶ㣐⠍6



ᰁৼᦇᓒ 
ᬰفධࣙ๗

23

2019ଙ҅“ᰁৼᶃ๦”ԏԩᦏᰁৼᦇᓒེٚ౮ԅӮኴᑀ

ದᆌᅩ̶᩻੕ᰁৼᦇᓒᜮᇆጱ౮ຎ҅ी୩ԧᤈӱ੒᩻

੕᪠ᕚ݊੒य़ᥢཛྷᰁৼᦇᓒਫሿྍպጱԔᥡᶼ๗̶

2020ଙᰁৼᦇᓒᶾऒਖ਼տᕪܲಭفᬰӞྍीय̵़ᒋ

ԩᄶ۸̵Ծӱ۸ے᭛޾ኞாๅےӿ੄ጱᴤྦྷ̶֢ԅӷ

ӻ๋ىᲫጱದ๞᯾ᑕᏧ҅਻Კᰁৼᦇᓒ޾ᄍᐏਫአᰁ

ৼս۠ਖ਼ฎᰁৼᦇᓒਫአ۸ጱ᫨ರᅩ̶๚๶پଙٖ҅

፥ྋᬡٌکӾձ֜Ӟӻ᮷ਖ਼ฎړ܈ᜊ૤ጱձ҅ۓᰁৼ

ᦇᓒਖ਼ᬰفದ๞ධࣙ๗̶ 

᩽۠ 7
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᭗ᬦڥአᰁৼێ਍Ӿᶋᕪَጱ௔ᨶ҅ᰁৼᦇᓒํ๕ᷓᥟ୮ڹጱᦇᓒದ๞҅ᕳᕪၧ޾

ᐒտଃ๶ݒᶐ௔ጱᬰྍ̶ፓڹᰁৼᦇᓒྋ॒ԭ՗ਫḵਰᩳᬰਫᴬଫአጱ᫨ݒԏӾ̶

2019ଙᨕྈਯᑍᬡک “ᰁৼᶃ๦” ጱ᯾ᑕᏧٌ҅ܨᰁৼᦇᓒ࢏կݢಗᤈӞӻձ֜ᕪَ

ᦇᓒ๢᮷෫ဩਠ౮ጱձݚ̶ۓӞᶾࢫ٠ᴚIBM୮ݍܨḞ҅ᑍᧆձۓՖࣁᕪَᓒێԏ

̶ٖӬӧᦞԩᦞጱฎᶋ҅ᨕྈࣁᏝկӤጱᬰ઀य़य़ी୩ԧᤈӱ੒᩻੕᪠ᕚզ݊੒य़

ᥢཛྷᰁৼᦇᓒਫሿྍպጱԔᥡᶼ๗̶2020ଙጱᰁৼᦇᓒਖ਼᠝ۡݎ઀҅Ԇᥝᇙᅩฎದ

๞Ӥᬰفධࣙ޾Ծӱ۸ጱے᭛ᴤྦྷ̶ 

ದ๞ොᶎ҅᩻੕ᰁৼᦇᓒՖਖ਼ᖀᖅܛഝӾஞᛩ҅ݣଚ੒ٌ՜Ꮭկ᪠ᕚ᭜౮Ӹષጱܴ

2020ࣁᔱṉ҅ࢶӤጱ౮ຎጲԅ૪Ꭳದ๞҅ग़ӻ᭄᩷ᘏਖ਼ೲݻ੕ො᩻ࣁԅᨕྈࢩ̶ێ

ଙ౲؉ڊեՈᰭ֫ጱ॔ګ௔ᕮຎ҅౲ᵅفṛଶ॔๥ጱૡᑕ࢐໼̶ᘒᶾࢫضᴚጱፓຽ

૪ᆐᲁਧྲࣁ“ᰁৼᶃ๦”ๅ᯿ᥝӬྺ෫ԩᦓጱӷӻ᯾ᑕᏧғ਻Კᰁৼᦇᓒ޾ᄍᐏਫአ

ᰁৼս̶۠ڹᘏ೰ጱฎই֜᭗ᬦᰁৼᔿᲙ҅᭿عᏝկᲙ᧏ጱᔴᑌ҅ದ๞Ӥᵱᥝݶ෸

զአ᩻᩼ᕪݢᦤกᰁৼᦇᓒ๢ࣈێᘏ೰ํݸय़ᥢཛྷ”ӷӻᖌଶӤᑱᏈ̶“޾”ṛᔜଶ“ࣁ

َᦇᓒጱ௔ᚆᥴ٬Ӟӻํਫᴬ఺Ԏጱᳯ̶᷌ᛗԭᄍᐏਫአᰁৼս۠ฎވᚆᕰᬦᔿ

Კ҅ᬮํஇܲݥᦤก҅ࢩԅਫᴬᳯ᷌ᥝ࿢ጱᥢཛྷݢᚆইྌԏय़҅੕ᛘ੒ᔜଶጱᥝ࿢

ӧ֗ԭᔿᲙጱᥝ࿢̶2020ࣁଙ҅Ԋᛗ๚๶پଙ҅ྺ෫ԩᦓࣈᬡکᬯӷӻፓຽӾձ֜

Ӟӻ᮷ᶋଉᜊ૤҅ඳᘒᰁৼᦇᓒਖ਼ᬰفದ๞ධࣙ෸๗̶ 

24
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Ծӱ޾ኞாොᶎ҅඲଱̵մӱ޾਍๞๢຅

ጱᥢ޾ښಭفਖ਼܋ᕆ̵ಘय̶़ᒋԩਖ਼ࣁग़

ӻᖌଶᄶ۸ғᶾࢫ٠ᴚᥢཛྷಘ꧌ጱݶ෸᭐

ก௔ӥᴳҔՈԅᦡᵑጱᷚᴾӤ̶܋Ծӱړ

ૡਖ਼ᬰӞྍᕡ۸ғ̵ٯګஙူ̵֗Ⴥኪৼ

ഴ̵ګᦡᦇᛔۖ۸̵॓ګդૡᒵᶾऒࣁᩒ

๜വ̵ۖ඲ᒽಡ༙޾ኞாჴِӥ᠝ۡݎ

઀̶ݱᤈὄ१մӱտێےറᔱଫአ҅ۗᳩ

ᓒဩ޾᫫կ̶ 

ӣොۓ๐޾ݣᴬӤૡӱኴ-਍ኴ-୏න௔ଘࢵ

ਖ਼ፘ԰ᩙᚆ̶ૡӱኴጱૡᑕ॔๥ଶձ֜ᕍ

਍๞ࢫᴚ෫ဩմ݊Ҕ਍ኴਖ਼റᔱṛӧᏟ

ਧ̵ᷓᥟ௔ጱොݻҔ୏න௔ଘ޾ݣ๐ۓਖ਼

ᴳ֗Ꮈᑪڠ޾ӱጱ෸ᳵ޾౮๜҅ے᭛ෆӻ

ᶾऒጱᬽդڠ޾ෛ᭛ଶ̶ᬯӞኞாׁᩢԭ

Ո಍ጱᛔኧၞۖ҅ႮܹጱचᏐᎸᑪᚆ҅ێ

Ҕଚਖ਼஑ፅԭय़ᶎᑌێ୩य़ጱմӱಗᤈ޾

Ӭṛපጱ඲଱ಭ݊҅فզᴳ֗ᳪད̵ᄶۜ

 ԅፓຽጱ඲ᒽ୚ᶾ̶فෛ̵ଃ࿆ۖᳵಭڠ

ᶼ๗޾ሿਫ௛ࣁӤӥԻ๊ጱᛩ᫃Ӿᣪ෤Ӥ

ᬦ݄ӷଙᏝկጱᬰ઀ԅᰁৼᦇᓒᩬ஑̶܋

ԧ๚๶Ӟྦྷ෸ᳵධ֢ࣙ౴ጱᔕក̶2020ଙ

ጱದ๞ᬰ઀ਖ਼ԆᥝฎचᏐದ๞ጱᑱᏈ̶ᡱ

ᆐӧӞਧԅय़ռၐၐԔ᭲҅֕ਖ਼ۗവᰁৼ

ᦇᓒ๚๶ጱ݈Ӟӻṛᄤ̶ 
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ෛ๭ාവۖ 
 կᶐෛ࢏੕֛܎

ێ᯿ܴ݌ጱݎᵱ࿢ᆷؙਂ޾ێർਫ਼ਧ஌නᖨզ݊ᓒࣁ

ӥ҅զᏑԅԆ֛ጱᕪَส֛ᓕஉᵙᖌ೮܎੕֛Ծӱጱ

೮ᖅݎ઀҅ݱय़܎੕֛ࠟܯ੒ԭ3ᕑᔂզӥጱᜮᇆᩳ

ਫګෛᇔቘ๢ق᮷ဌํกᏟጱᒼໜ̶ෛ๭ාਖ਼᭗ᬦݻ

ሿقෛጱ᭦ᬋ̵ਂؙ݊԰ᘶ༷ஷ࢏޾կ҅വۖ܎੕֛

Ծӱጱᶐෛ̶ֺই҅೐ಏᕷᖭ̵֛ԫᖌ᩻੕๭ාᒵᚆ

ड़ਫሿ෫ഖᘙጱኪৼ޾ᛔ෤ᬌᬩ҅ݢզ౮ԅقෛጱṛ

௔ᚆ᭦ᬋ޾԰ᘶ࢏կጱचᏐҔෛࣳᏺ௔๭ා޾ෛࣳᴥ

ᴥ޾ইSOT-MRAM࢏๭ාᚆड़ଃ๶ṛ௔ᚆᏺ௔ਂؙݒ

 ̶࢏ؙਂݒ

26
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ݐࣁ᭽஗ർਫ਼ਧ஌҅ێᒑࣁ੕֛Ծӱ᮷܎ӻӮᕉզ๶܎

஑૤य़ᕪၧපፅጱݶ෸Ԟ՗໑๜ӤදݒԧՈᔄᐒտጱݎ

઀ᬰᑕ̶Ոૡฬᚆ݊य़හഝ᩸يԅԯᒒ݊ᕣᒒᤰᗝଃ๶

ๅग़ڠෛጱݶ෸҅Ԟֵ஑܎੕֛Ծӱጱݎ઀ᶎԁ፳ർਫ਼

ਧ஌නᖨ੕ᛘጱԾ܋ߝᕆࢯᵙզ݊य़හഝ੕ᛘጱᓒ޾ێ

ਂؙᵱ࿢ᆷݎጱ݌᯿̶ܴێզᏑԅԆ֛ጱᕪَส֛ᓕᖽ

න૪ᕪ᩼๶᩼ᵙզᖌ೮҅՗ᘒᵙզਫሿ܎੕֛Ծӱጱ೮

ᖅݎ઀̶ 

倝勞俱䲀⸓⼱㼋⡤㐼⟝ꬠ倝8
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8

ᡱᆐෛጱ๭ා࢏޾կຝ຅ইṛՕኪଉ

හՕኪ੶ҁhigh-k dielectrics҂̵ằୗ

ส֛ᓕҁFinFET҂զ݊ᱞᨶ੕ᕚ҅ಘ

઀ԧփᕹ܎੕֛ࠟܯጱᭌೠଚ᭑ྍᤩ

᯻አ౮ԅԆၞ҅֕ଚဌํ՗໑๜Ӥද

փᕹጱ᭦ᬋ̵ਂؙ݊԰ᘶጱܻቘզݒ

݊ᬯԶ࢏կಅᶎԁጱᇔቘܻቘӤጱࢯ

ह̶ݱय़܎੕֛ࠟܯ੒ԭ3ᕑᔂզӥጱ

ᜮᇆᩳݻ᮷ဌํกᏟጱᒼໜ҅֕Ӟӻ

զᏟਧጱ᩽۠ฎ᩼๶᩼ग़ጱෛ๭ාݢ

ਖ਼տᤩଫአ܎ࣁ੕֛ԾӱӾ҅ᬯԶෛ

๭ාਖ਼ਖ਼տ᭗ᬦෛጱᇔቘ๢ګਫሿق

ෛጱ᭦ᬋ̵ਂ̵ؙ݊԰ᘶ༷ஷ࢏޾

կ̶ 

՗ᬪ๗๶፡҅ෛ๭ාҁইᲗ޾III-V෧

๭ාᒵ҂ݢᚆտդ๊փᕹጱᏑ֢ԅส

֛ᓕጱ᭗᭲๭ාզ൉܋ส֛ᓕጱ᭛

ଶ̶ෛጱՕኪ๭ාҁই᱈ኪ๭ාᒵ҂

ᚆտ੕ᛘ᩻ᴹጱԵᴇ꧊࣠ଶզᴳ֗ݢ

ส֛ᓕጱᚆᘙ̶ෛጱᰂં๭ාҁই᰻

ᒵ҂ݢᚆտ๊դᰯ޾ᱞ֢԰ᘶ੕ᕚզ

ी୩ᑞਧ௔ٺ޾ᖨݩמ୊̶᬴ԫᖌ๭

ා౲क़୊ኞᳩጱᕑᔂ੶๭ාݢᚆտ੕

ᛘ3Dञᵞጱຝ຅զीےᜮᇆጱੂଶ̶

ᬯԶ࢏կጱᇔቘ๢ګय़֛Ⴔ༩҅֕ฎ

य़ᥢཛྷଫአᬮᵱᥝ܎੕֛ࠟܯ๶ᥴ٬

ૡᜏਫሿ̵ૡᑕᯈॺᒵොᶎጱ೴౴̶ 
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՗ๅᳩᬱጱ᥯ଶ๶፡҅ๅٍ೴౴௔ጱ๭ා݊قෛጱᇔቘ

๢ګਖ਼ฎ܎੕֛Ծӱᚆड़כ೮ኜᛗے᭛೰හୗጱीᳩጱ

կጱ࢏԰ᘶ޾ෛጱṛ௔ᚆጱ᭦ᬋقฎګᲫ̶ෛᇔቘ๢ى

चᏐ҅ྲইचԭᰁৼපଫጱ୩ىᘶ๭ා޾೐ಏᕷᖭ̵֛

ෛݎሿጱԫᖌ๭ාӾṹଝ᥯ଶӥጱ᩻੕ሿ᨝ᒵտ੕ᛘ෫

ഖᘙጱኪৼ޾ᛔ෤ᬌᬩ̶ڥአෛጱᏺ௔๭ාጱᛔ෤-᫥᭲

ᘠݳሿ᨝ݢզق॓ګෛጱṛ௔ᚆᏺ௔ਂؙ࢏ইSOT-

MRAM҅ᘒڥአෛጱᴥݒሿ᨝ֵ஑قෛጱṛੂଶ̵ṛᑞ

ਧ௔ጱᴥ࢏ؙਂݒҁRRAM҂౮ԅݢᚆ̶ᡱᆐᬯԶقෛ

ጱૡ֢๢ګᬮ॒ࣁ෱๗ጱറᔱӾ҅֕՜ժᚆ՗໑๜Ӥᥴ

٬փᕹ࢏կࣁᇔቘܻቘ੶ᶎಅکݑጱᴴ҅ګਫሿ੒ർਫ਼

ਧ஌ጱᑱᏈ̶ 

ෛ๭ා޾ෛ๢ګਖ਼տ੒փᕹጱ܎੕֛Ծӱᬰᤈقᶎ။

ᇈ҅۱ೡ๭ාጱኞᳩ̵࢏կጱ॓ګզ݊ኪ᪠ጱૡ֢ܻቘ

᮷տݎኞ໑๜௔ጱ۸̶ݒᬯ੒ᦡ॓҅ࠟܯส݊ܯࢺኪ᪠

ᦡᦇݪل᮷տଃ๶ܲݥ௔ጱ೴౴޾๢᭬҅Ԟտԅෛيጱ

 ઀๢տ̶ݎഄॳՈஞጱ׀Ծӱ൉݊ݪل

8
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හഝၞ᭗ಅԾኞጱݳᥢ౮๜᩼๶᩼ṛ̶ֵአAIದ๞כಷහഝᵌᐺྋࣁ౮ԅ

ෛጱದ๞ᅾᅩٌ҅ᚆड़כࣁᦤݱොහഝਞ޾قᵌᐺጱݶ෸҅ᘶֵݳአਫሿ

ᇙਧᦇᓒ҅ᥴ٬හഝ਋છզ݊හഝوՁמݢᑕଶ֗ጱᳯ᷌҅ਫሿහഝጱհ

꧊̶

 ಷහഝᵌᐺጱכ
AIದ๞ਖ਼ے᭛៧ࣈ

᩽۠ 9
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හਁᕪၧ෸դ҅හഝ౮ԅᐒտᕪၧݎ઀ጱෛኞԾᥝᔰ҅හഝၞ

ۖհ꧊Ԟ᩼๶᩼کݑՈժጱ᯿ᥤ̶ᆐᘒࣁմӱහਁ۸ୌᦡᬦᑕ

Ӿ҅ኧԭᥢ̵ښᦡᦇ̵ᓕቘᒵොᶎਂࣁጱᳯ᷌҅੕ᛘӱۓᔮᕹ

ӻᔮᕹԏᳵ਻ฃݱࣁՁ԰ഘ҅وӧ௳מᘶ԰̵ۖىᚆӤӧۑࣁ

୵౮හഝ਋છᳯ᷌҅ᬰӞྍګᕅහഝوՁಅଃ๶ጱၞۖհ꧊̶
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38

ਧහഝֵګ๶᩼ग़੒හഝᵌᐺጱ೅ற्Ӿ҅඲଱୏তᤈۖ᩼ࣁ

አݳᥢဩໜ҅य़ᰁጱහഝࢩԅᵱᥝׁဩכಷᘒ෫ဩᤩᘶࣁݳӞ

᩸ᦇᓒ̶ᰒ੒“හഝ਋છ”ሿ᨝҅ፓڹय़᮱ړහഝوՁଘݣ๜ᨶ

Ӥ᮷ฎचԭӾஞ۸ጱහഝԻഘ๢ࣁਂ҅ګᬦᑕ॔๥̵᭗מ౮๜

ṛ̵පሲ̵֗ಅํ๦ཛྷᔡ۸̵හഝအᶂᷚᴾय़ጱᗌᅩ҅ᘒӬ෫

ړದ๞೐઀փᕹقಷහഝᵌᐺጱAIਞכ

૲ୗᦇᓒզ݊מ௳ਞق᝜ዀ҅ԅᗑᕶܐ

֢ᦇᓒ൉׀Ӟᐿෛጱᦇᓒཛྷୗ̶ਙݢ᭗

ᬦग़ᐿದ๞ᕮכݳಷහഝਞ۱҅قೡਞ

Ⴐ̵ੂےாݶᵌᐺ̵ړग़ොᦇᓒ̵૧ق

ႝኪ᪠̵ੂے൤ᔱӨᦇᓒ̵מݢ᫫Ꮭկ

ᒵҔԞڥݢአՈૡฬᚆכᵑཛྷࣳṼ༉Ө

ਞق௔҅ইཛྷ̵ࣳࢴےහഝྰ۸ᴠக̵

੒ಯ௔໏๜ᴠகᒵ̶चԭᵌᐺכಷದ๞

ԅ໐ஞ຅ୌහഝਞ֛قᔮ҅஠ਖ਼౮ԅݎ

઀य़හഝ̵ԯᦇᓒ޾ᇔᘶᗑጱचᎪ̶ 

ဩכಷአಁጱӻՈᵌᐺ̶כಷᵌᐺጱAI

ਞقದ๞ᚆड़כࣁᦤݱොහഝਞ޾قᵌ

ᐺጱݶ෸҅ᘶֵݳአݱොහഝ๶ᬡکᇙ

ਧጱᦒᕞӨֵአAIጱፓጱ҅य़य़ᴳ֗מ

ձ౮๜Өᨰۓ౮๜҅՗ᘒ꧌ഀݎړහഝ

ጱհ꧊҅ᥴ٬හഝ਋છզ݊හഝوՁݢ

 ᑕଶ֗ጱᳯ̶᷌מ
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Ӟፗզ๶҅ଘᤍݎ઀පሲ޾ਞᷚقᴾฎय़හഝԾӱጱ໐ஞᳯ

᷌҅೜ํၹᰁහഝጱ඲଱մԪӱᒵᕟᕢӞොᶎ੒හഝጱᵌᐺ

ᨮํ᯿ᥝጱכಷᨱձ҅ݚӞොᶎԞՁํහഝጱֵአհ꧊Ҕ֢

ԅᕣᒒአಁጱӻ֛ࣁဩ஌ဩᥢጱכಷӥݢզഴګӻՈහഝጱ

ᦢᳯ๦҅Ԟᚆ݇Өհ꧊ړᯈ̶ᘒࣁAIਞقದ๞ጱכᵑӥ҅ᕟ

ᕢ౲ӻՈӧ஠᫨ᦏහഝጱ೜ํ๦҅ᘒฎ᭗ᬦڊᑄහഝጱֵአ

๦݇Өհ꧊ړᯈ̶զᘶᮏ਍ԟԅդᤒጱਞقग़ොᦇᓒଫአ҅

ᚆᥴ٬ᤈӱय़හഝᘸݳᬦᑕ᭬کጱ೴౴ֺ҅ইᨻᇔଘ޾ݣᱷ

ᤈᒵᰂᣟ๢຅ጱԾߝവគಅᶎԁጱහഝં௔ᖌଶӧ᪃҅զ݊

ֵ׏᧍ᶪۗಋᤈӱጱහഝአಁᰁӧ᪃ᒵᳯ᷌҅ଚ޾ዌ᦬ෙ܅

 හഝ஑զ୏නణ࿆ෛӱ̶ۓ඲ول
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ԯ౮ԅ 
ITದ๞ڠෛጱӾஞ

6

᩽۠10

ᵋ፳ԯದ๞ጱႮݎف઀҅ԯ૪ᕪᬱᬱ᩻ᬦITचᏐᦡෞጱ᝜ዀ҅ႹႹᄍݒ౮ಅ

ํITದ๞ڠෛጱӾஞ̶ԯ૪ᕪᨽᑯෛࣳᜮᇆ̵ෛࣳහഝପ̵ᛔḝۖᛔᭇଫጱ

ᗑᕶ̵य़හഝ̵AI̵ᇔᘶᗑ̵ࣘ܄᱾̵ᰁৼᦇᓒᒵෆӻITದ๞᱾᪠҅ݶ෸݈

ᤉኞԧ෫๐࢏ۓᦇᓒ̵ԯܻኞ᫫կຝ຅̵᫫ᏝӞ֛۸ᦡᦇ̵ฬᚆᛔۖ۸ᬩᖌ

ᒵقෛጱದ๞ཛྷୗ҅ԯྋࣁ᯿ෛਧԎITጱӞ̶ڔଠԎጱԯ҅ྋࣁრრӧෙࣈ

ਖ਼ෛጱITದ๞ݒ౮᥶ಋ݊ݢጱ๐҅ۓ౮ԅෆӻහਁᕪၧጱचᏐᦡෞ̶ 

34
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ᦏ᫫կದ҅ݗጱ᫫Ꮭկളٵ઀҅ӱኴԅᦇᓒ๢ਧԎԧຽݎփᕹIT෸դ҅ᵋ፳ᦇᓒ๢ದ๞ጱࣁ

๞޾Ꮭկದ๞ԏᳵጱׁᩢᑕଶय़ଏଶᴳ֗҅ݢզړᐶᄍᬰ҅ଚᤈݎ઀̶قࣁᶎӤԯጱԯᦇ

ᓒ෸դ҅փᕹጱ᫫Ꮭկړᐶᬽդጱཛྷୗ᭑ྍดሿڊੴᴴ௔҅ሿՔጱଫአ᩼๶᩼॔๥҅੒ᓒ

᩻ࣁጱ૤य़ၵᩇ҅૪ᕪ෫ဩჿ᪃ێᏝկጱᵍᴂ᭜౮ᓒ޾ጱᥝ࿢᩼๶᩼ṛ҅ᘒᓒဩ̵᫫կێ

य़ᥢཛྷᦇᓒ࣋วӥ൉܋ITᦇᓒපሲ̵ᴳ֗ᦇᓒ౮๜ጱᦫ࿢̶ݶ෸ᵋ፳य़ग़හմӱ୏তقᶎ೜

಼ԯᦇᓒ҅ই๋֜य़۸ഀݎ“ԯ”ጱհ꧊ਫሿଫአጱள᭛Ӥᕚ޾ṛපᬩᤈ̵ӱۓጱᑁᕆۖސᒵ

ฎմӱ՗਻ࣈଫ੒૱࣋ள᭛۸ݒጱىᲫ̶ 

ᓒဩ̵ֵ҅ݗഴጱದ๞᯿ෛᦡᦇ᫫Ꮭկԏᳵጱᔮᕹളݢ᫫Ꮭկ໐ஞದ๞ᶾऒ҅᭗ᬦᛔԆࣁ

᫫կ޾Ꮭկᦡᦇጱဋ᭗ๅےᔲੂ҅ᦏሿํᏝկጱᓒکഀݎێຄᛘ҅಑᭜ᭇݳԯचᏐᦡෞጱ

ෛࣳᦇᓒ๢̶Ӟොᶎ᭗ᬦय़ଏ൉܋ᦇᓒපሲ҅ํ๕ᑱᏈփᕹIT෸դർਫ਼ਧ஌ጱᦇᓒێीᳩใ

ᕚ҅ڈดԯᦇᓒጱෆ֛ս̶۠ࣁᬦ݄ጱپଙӾ҅አԭ๢࢏਍ԟے᭛ጱAIᜮᇆզ݊ෛӞդᡦ

೙۸ӫአᜮᇆᒵ᮷ฎ꧌ڥړአ᫫Ꮭկݶܐᦡᦇཛྷୗଃ๶ᦇᓒපሲ൉܋ጱَ᝜̶ݚӞොᶎ҅

᫫Ꮭկݶܐᦡᦇํڥԭے୩੒ବ੶ದ๞ጱഴګᚆ҅ێ൉܋ԯጱݢᶌ௔޾ฃአ௔̶ 

馋⸷鍒靀
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ᦇᓒ࢏ۓ۸̶चԭ෫๐ٵ஑᩼๶᩼ຽݒԯᩒრԻ՞ොୗӤ҅ԯܻኞᦏԯᦇᓒࣁ

ҁServerless Computing҂ጱଫአ୏޾ݎԻ՞ොୗᬰӞྍᥴනԯᦇᓒᚆ̶ێServerless

᭗ᬦๅṛ੶ེጱು᨝҅ኧԯଘݣ๶ᨮᨱᦇᓒᩒრጱړᯈ̵ᓕቘ֐޾ᖽ҅ᦏ୏ݎᘏݝᵱ

ᩒრᓕቘ̵ᔮᕹᬩᖌᒵૡ݄عᦇᓒᩒრ҅ํכࣈ᭦ᬋ҅ᘒ෫ᵱดୗۓᛔ૩ጱӱဳى

֢҅ೲᵱ՞ᩇጱᦇᩇොୗԞݢզଆۗ୏ݎᘏਫሿ౮๜ս۸̶෫๐࢏ۓᦇᓒᬰӞྍᓌ۸

ங๐ۓҁMicro-service҂ଫአຝ຅҅አಁݝᵱԡٟԪկḝۖጱڍහਫሿ҅ݢܨຄय़ࣈ

ᴳ֗຅ୌԯଫአጱᵙଶ̶ݶ෸෫๐࢏ۓᦇᓒᬰӞྍവۖԪկḝۖଫአຝ຅ጱݎ઀҅ํ

පᥴᘠԪկრ޾Ԫկ॒ቘᘏ҅ԅմӱ൉׀Ӟӻᅎၚጱᔮᕹ҅ᚆड़ள᭛ᭇଫ۸ݒଚਫ෸

 ٬ᒽ̶ڊ؉

๚๶ጱ᫫կӞਧฎኞᳩԭԯӤጱ҅ԯܻኞ޾෫๐࢏ۓᦇᓒྋࣁ᯿यෆӻ᫫կኞޮ޸

๗҅՗᫫կᵱ࿢ᦡᦇ̵Ꮈݎ̵ݎ૲̵຅ୌک̵ݎړᬩᖌᒵ̶ࣁ All-in-Cloud ጱ෸դ҅च

ԭ᫫ᏝӞ֛۸᯿ෛᦡᦇጱԯᦇᓒचᏐᦡෞզ݊᭗ᬦԯܻኞጱૅෛᩒრԻ՞ොୗࣁ൉ṛ

ᦇᓒපሲ̵ฃአ௔ጱݶ෸ᴳ֗ᦇᓒ޾ᬩᖌ౮๜҅ᬰӞྍ૥ࢴԯ౮ԅහਁᕪၧ෸դचᏐ

ᦡෞ̶ 

✻䧭⚹*5䪮助⴯倝涸⚥䗱10
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