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ᶼᾎὊ⁭ồ 

ÅᶽᾭὯεBig Data ζῳΈּיԅר ᵄᵛ ԇᴻ ώ֧ 

Å 2008ẉ9ῴι ḙ  Ốᴧ ᾰ ɒBig Data χScience 
in the Petarbyte  EmɓιɒᶽᾭὯɓ Ѧ ẦḊẍ┌ҽᾘ  

 



Å ᶂ2012ẉ֧ᴶ ᶽᾭὯ￼ ᵙᴧṝ ֮  

Å ᶂ2013ẉ֧ᴶ ᶂᾭὯ צᴧṝἇּד ֮  

Å☻ᶽַҍ2013ẉᴧṵ҃ ԇԊῸחᶽᾭὯἇּצ  

Åῄ 2013ẉֺḧ ֳấῳṊ ITᶂḲḮ  

Å 2015ẉ8ῴ19ῄᶂח ᴧṵ ԋ҈Ӟ ᶽᾭὯᴧṝ￼  ט

     ψᴿ ὸ֧ ֮ιӕḅι і╤ὸ ᶽᾭὯ 

     љᴧṝѕẉ ט ֮ ᶽᾭὯᴧṝ  ט

     ֮ ẏṴᶽᾭὯ ט ֮ ᵙ ṩ ᶽᾭὯ 

     ғўᴧṝẔּז ֮  

ᶼᾎὊ⁭ồ 



    ᶽᾭὯỴὝ Ѧ ᶽ￼ ҨּאזῶẂ ￼ᾭὯẓ  Ἡת

ᵙṪԏᶴת￼ᾭὯ  

₩ớεVolume ζ 

ᶺ‾ớεVariety ζ  

ớεVelocity ζ 

ҮӪớεValueζ IDC     

ἆ 

ḫớεVeracity ζIBM 

    Ḿ҈ᶽᾭὯṌ῾ῶ Ѧԇ ￼ḧѲιјᵃ￼ḧѲᶢ ῗҡᶽᾭὯ￼⸗ề

֧ᴧιזҨ ặ ֧ḧѲ ⅝ ῶҦ ớ￼ῗ3VḧѲιҨᴣᾺᶭז￼

4VḧѲε4VḧѲѧ￼ ᵺѦV￼ᵍѲ ῾ ζ  

ᶼᾎὊ⁭ồ 



    ῾‎10ẉԅרᾭὯ ṄҨ40+%￼ ẙᶭ ι2020ẉԅרᾭὯ Ṅ

ֹ35ZB ε35,000,000PBζιѭ2009ẉε0.8ZBζ￼44Ӥ   
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     ᶃ♄᷾ ệ Jim Grayχώ֧҃ Ὰ￼ᾭὯή ᶚ

ΆẪι ѳѭ ḙ ￼ɒ 4 Ẫɓ( The Fourth Paradigm ) 

 

 

 

    

  █ ḙ    ⱶת 

Һ ḙ   ᶽᾭὯ 

 ג≡

ᾭג 

Å ḙ￼ѣѦѮ ‰χ ε ῎)љ 
    ╜  
Å ᶽᾭὯΆ│ ẴεGoogleד  
    јἀ │ζ 
Å ᶽᾭὯΆ│ ╜ ָ⸗Ặεד ᵀӮừ 
    ἵ֫‘ζ 

Å ᶽᾭὯἩ ᶈΰ ớ ￼֧ ‛  
εḅIBM∫ₒ Google ￼AlphaGo)  ҧҚ
ɒ Ҩת ɓι⃰ῗᶽᾭὯΆ│￼⸗ề  
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ᶽᾭὯ ￼Ṗ₭ ‗ / Layered Architecture  
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Ỵ 

Ỵ 
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 ᶢ ᾼṖ Ṗ 

 

 ẔּזṖ 

 

Π ֫ṵẪ￼ᾰҭ  
Π SQL 
Π NoSQLᾭὯḕӴ  

 

Π MapReduce  
Π Dryad  
Π Pregel  
Π Dremel  
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    ᶽᾭὯѧἍ ◗ᴪ ễᵙῶҮӪ￼ӡỤιṏọⱡ

ḾᶽᾭὯ ԓḳі￼֫‘љ ιᴏᶽᾭὯ֫‘  

ᶽᾭὯ֫‘ / Analysis  

1 

2 

3 

▄ẙḙѽ /  

ḙ  

ᴵ  ק

ᶼᾎ
Ὂ 
֪ῷ 

ᶼᾎὊἆῠ 



▄ẙḙѽῗ ᶢ҈ ᵸḙѽ ᾭὯ Ἡ Ҩᴣ ת ι

֫‘ᶽᾭὯ☺ᶈҮӪ￼ ιַּזṖ₭ק￼‟‗ḙѽ֧Ḿ ᶈјᵃṖ

₭і￼ ιҡ ֘ᶶ Ἲ ￼  

┼ẘḘѼ / Deep learning  

ԄṖ Ṗ ֧Ṗ 

▄ẙḙѽ 

┼ẘ Ӡ   
Deep Belief Network  

┼ẘ♫ṈԐῌῡ  
Deep Boltzmann Machine  

ח   ᵷבֿ
Auto Encoders  

ᴑ   
Convolutional Neural Network  

ᶼᾎὊἆῠ 



רּ  / Knowledge Computing  

ᶢ҈ᶽᾭὯ￼ ῗᶽᾭὯ֫‘￼ᶢ ׁιќּףᴿᶂ

ᴿѦ ấ ￼ ẓᶺ  50 ӎ ι ԋ￼Ẕּז ῭ῗ ֹ҃

і︣  

1 

3 

‗ấ
ẓ 

῭Ὰ ẓ 
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Ḙ  / Scientific Computing  
 ᶽᾭὯḕᶈᶶ҈יּ ᶺᴪ ⸗ớιḅӍҡ ḫ ֞ҁ ῂ₩

Ẫᵙᶶ ￼ᶽᾭὯѧ ֧Қ ỵԌ ￼ ι ֬ ᵸḙ ￼־▄῭

ѽת ὝṀιӔּז ḙ ҚṪΰ ᾭὯ ḙ ιҡ

֘ᾤ⌂ ╝ ᾰק ᶟᶶ ớ Һ ￼ ת ᵙΆ│ ӌ  

ᶼᾎὊ֪⅛ ꜝ 
ᾭὯ֫⌂љẊ ᶴת

 ᶢ￼תῗᶽᾭὯᶴצּ

צּ  

ᶼᾎὊ  

Ἅ Ѫ￼јҝῗ

ᾭὯ ‎ ᶽ￼

ι῭ ￼ ῗᾭ

Ὧ￼  

ᶼᾎὊ֪  

ÅᾟὙᵇ  ֫  
Å֘ ‴֫  
Å љ‖ ḙѽ
  
 

ᶼᾎὊẉ ← 

Ἣҽ  ᵸḙѽ │

ᶫѧιעᶽᾭὯֹזּ

ѦԐᶚ אῗḾצּ

ῶḙѽ │Ẋ ק  

ᶼᾎὊ◕Ề Ἤ 

ᶽᾭὯḕᶈᶶ 

ᶺᴪ ⸗ớι זּ

ᵙ⸗ề ὍἩ Ҩ Ӊ

ᶽᾭὯᶴת ẙ  

ᶼᾎὊԊ ֪ῷ 

֘ᶽᾭὯ￼ԋ ֫

‘Ѯ ῶѣ Ểχ

Ẋ ᵙᶭ  

ᶼᾎὊἆῠ 



ᴴ Visualization / צ  

ᶽᾭὯᴵ ιјᵃ҈ҽק ￼ӡỤᴵ ιק Ѫῳᶽ￼ Ѧὠἇṏῗ

₩ιḅӍώ֧Ὰ￼ᴵ │Άק ᶼẁיҚҪ֫‘ᶽ ₩ ẙ ᶺ

‎◊ ӡỤιẊ￼ק◗ỗט ֘￼Ӑ֧ḫῊי ιἄѭ҃ Ѧ ᶟῳᶽ

￼ὠἇ  

ᴴ  צ
ᾎὊ/

Ὀ 

ᾭὯ  ק

ᶺṑẙ ‘ ᾭὯᶹḕ 

ᵶ 

ҚṪҐҊ 

ᶼᾎὊἆῠ 


