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1.1 Ҙҟ ָ ῠ  

ᶽᾭὯњў ᶡ҈ד ᵀᶂḲἇּצᴣᶽᾭὯғўᴧṝ
∂ιԏᶵ Ḅ￼ᾭὯ ᵙᾭתᶢ ἒḫ￼ ᶢ
ҨᴣᶽᾭὯᶢ љἩ ιⱦ έᾁᶽᾭὯ
ᶴת ḕӴ ᶴת ֫‘ ẔּזἩ ι ᶼ ᶽᾭזּ
Ὧộ ₩ᶚᵙṪԏ ֘ḫ ￼ ᶶᵀᶚҚἑ
ᶽᾭὯњў￼⅞ўּו ᶈҊ Ҳў  ‗
Ἅ › ҡ҆ᶽᾭὯ֫‘ ᶴת Ὸח
Ẕּזᵙ ṪӐιҒᴵҡ҆ᴿ ўᶽᾭὯ ￼ ἄ

Ầᴧ ת ἴ ṪӐιѼ ᵀᶈ ›ᴣ
Ἅ￼ ԋҐᴢḙ ▄  
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1.2 ҟ ҟ ᵣ 

̂ № ̃ ̂ ̃

№

ᵝᵣ

ҙⱵ
№
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1.3 Ҙҟ ᵩ  

ҡḙ ẙ ιᶽᾭὯᴵҨת ѭ Ѧ ᶺḙ ᶟ￼ιҡᾭὯ
ѧ ᴨ ￼ ḙΆ│ Ἡ ᵙ ￼ ᵀ ᵼ℅ιᶽᾭὯњў
ӌ ҃   ᾭḙ ḙ ᶺѦḙ ᶟι ᵀ҃ ᶺ
ᶟѧ￼ת ᵙἩ ιץὐẔּזᾭḙ ḙ ₩Ẫ ָ  ᵸḙ
ѽ ҚṪΰ ▄ẙḙѽ ᾭὯᴵ ק ᾭὯ ᾭὯҢẓ ֫
ṵẪ ҉ ‟‗  

ҡᶽᾭὯ֫‘ ẙ εḅᶃἍ ζιԐᶚ￼ᶽᾭὯ֫‘ ὐχץ
ᾭὯ љ ᶴת ᾭὯḕӴљ ת ᾭὯᶴתљ֫‘ ᾭὯᴵ ק
ᵼ℅ιᶽᾭὯњў ӌ ҃ᾭὯ љ ᶴתἩ  ᾭὯ

ḕӴљ  Ἡת ᾭὯᶴתљ֫‘Ἡ  ᾭὯᴵ  Ἡק ᵃῊι
ᶈ֫‘ ѧιḾᵬў ᶟ￼ўח Ѽ ḧ￼ת  

ҍ Ữҍ ҍ№
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1.4 Ҙҟ ᵩ  

ᶽᾭὯњў ӌ ᾨ ḙ ᶢ њў
ᶢ њў⁄Ọ ᵙњў ιԏӌḅїχ 
ε1ζ ᾨ χộᾤ ֓ӌ ᶹ ֳ
Ὰֳў ψ 
ε2ζḙ ᶢ χ ᾭḙεᾭḙ֫‘ζ ớҦᾭ ₦
ꞌ љᾭת ᾫᾭḙ ψ 
ε3ζњўᶢ χ ẑ   ᶢ ᴣ ἄᴝת

  │љᾭὯ ‗ ᾭὯẓ ᾛӐ
ҭṪ ψ 

ε4ζњў⁄Ọ χᶽᾭὯṀ ⱪ љᾭὯ ᾭ
Ὧ▐║ NoSQLᾭὯẓ ᾭὯᴵ ק ֫ṵẪẊ
 ᵸḙѽ ψ 
ε5ζњў χ҉ ᾭὯḠԅ ᾭὯҢẓ ᾭὯ  
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1Е ү Ҙҟ  
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1Е ү Ҙҟ  



ȇ Ғҙ Ȉ                                      ziyulin@xmu.edu.cn 

1Е ү Ҙҟ  
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2Е ғԜ ԝῗ  

ÅԐ ȁԐ ᵣ
ȁ Ҭ ȁ
̂ ȁ
ȁ ꜚ

ȁԐ ᵬ ̃ȁSOA

ȁԐ
Ҭ ҍ ȁԐ
Ҭ ҍ ȁԐ ῃ
ȁ ԐȁPaaS

ȁ Ԑ
Openstackȁ

Docker ȁ Ữ
ҍ  

Å Hadoop 

Å№ ᴆ HDFS 

Å№ HBase 

ÅNoSQL  

ÅԐ  

Å№ MapReduce 

Å  

Å  

ÅSpark 

Ԑ   



ȇ Ғҙ Ȉ                                      ziyulin@xmu.edu.cn 

3Е Ҙҟ Ҳ  

שּ ᵘᵆ  
1.‰ ᵇ љ  
2.⸗℮ εᴅӈ Ḿ ѕ ζ 
3. ε │֟ז￼ ￼Ѻ│ ￼ │ ￼ ζ 
4.ᵇ  
҆ ♆σ צ ῡ 
1.ḧѲ₦ꞌχ҆ҭᵙ₦ꞌ  
2.ҭ₦ꞌχӡỤ￼ҮӪ 
3.  ᴪ χѣ јᵃ￼   
4.⃰ỗ֫ṵ 
5.PӪ 
є Ỉ ֪ 
1.Ṁᾭᵙ ֫χӈ ẙ 
2.‖ χᴪק￼ ♇ 
3.ᶶᵀ֩ᾭχ Ẫ│ֱ 
4.ᶺӺ֩ᾭχӭṀᾭ 
5.‖ӪљῳӪχῳҸ Ὅ 

῏–ịַײᾎḘּר  
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3Е Ҙҟ Ҳ  

Å ᾫᾭḙ 
Å₦ꞌ љᾭת  
Å ᾭḙεᾭḙ֫‘ζ 
Å ớҦᾭ 
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1.5 Ҙҟ  

1.C  
2.C++  
3.Java 
4. Python  
5.Scala 
6.R  

’Ḓ ᶽᾭὯṀ  
ᾨ ḥ χhttp://dblab.xmu.edu.cn/post/bigdata - introduction/  
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1.5 Ҙҟ  

1. C  
C ῗ ᵇ ￼   ιљC++
Java ᵇḾ ῶἍјᵃ C ￼ ‰
ῗώӗ Ҩ ῏￼ΆẪ ᶴתӉ ḕӴᵸ
ҝғּוṈ ￼ ᵸ Ҩᴣј үӍ ᶫᾟὙӝע

￼ C ὼ ⅝∆
ṪӐ ṇ ᴵ ớḄ ῏҈ Ӣᾡᵙ ₔι Ҧ

љ∆ Ẹ C ᴱ⅝∆ Ҧ
￼ἄוּ ‰ ẑᾦꞌӉ10%Ќ20% ᵼ℅ιC ᴵҨ
֒ ҭ C ᶈ Ҏ ὴ ₧ѧ ῼὴ
ᶈ ￼ӈ  
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1.5 Ҙҟ  

1. C  
 
C ԏῶỄᶺҸ♇ιѮ ḅїχ 
ε1ζḜԏῶאҦ ẑ ￼ᶢ  │⸗ềιẊћῗ
֒ᾛӐ ￼ ιљ   ҭἔҐ Ὴ♄Ṭћ
ᾦι ׁ֡ѶἍῶ￼ᾛӐ εḅWindows UnixᵙLinux
ζᶎῗּיC ֒￼ψ 
ε2ζẂּז￼ ᵇḾ ẑ εӕḅC++ᵙJavaζιԎ
ᶢ  │◊҈C C הּ ῗԎḜ ￼⅔ ι
⅝ḅJava ṏῗּזC ֒￼  
ε3ζ ┼ ֠ι♄╗Άӝ C Ԋᴱῶ32Ѧԋ Ḕι9
ίֺ ᴯι ẑѿ֒ ιѮיּ ⅔ṇ֒Ḕזּ ιḜἫ
￼ᶢ  ‗ᵙ ᴯљӉ ￼ḫּזớ ᵀ҃   

C ӏѬḘѼ ῡ Ẑ ԃײַ  
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1.5 Ҙҟ  

2.C++ 
 C++ῗC ￼ Ἠιῗ ҨCѭᶢ ᴧṝ ￼ ᵇ
Ḿ ￼ ẑ ιḜῃᴵҨ C ￼ ק
ẑ ιᴡᴵҨ Ҩ Ἠᵙᶺỗѭ⸗♇￼ ᵇḾ ￼
ẑ C++јҝὊῶ   ᾦ ￼ḫּזớ⸗ềι
ᵃῊ ώ҈ד ᶽ ₩ ẑ￼ љ ẑ
￼ ὼ ד  
 
C++￼Ҹ♇Ѯ  ὐχץ
ε1ζḫ҃א ᵇḾ ẑ ιᶴת ẙ Ẃồιᶽ
֫￼▫ἃ ҭ ῗּיC++ ֒￼  
ε2ζ Ẃ♄╗ιו ẂẶᶽ  
ε3ζ ẂѤ ᵙᾭקתι‰֝ḧѲỄ  
ε4ζ ￼ │ộ Ṗ₭֫῎  



ȇ Ғҙ Ȉ                                      ziyulin@xmu.edu.cn 

1.5 Ҙҟ  

3.Java 
 
Javaῗ ׁῳ♬ ￼ ѳ ιᶈ Ҏ ὴ
₧ѧ ῼὴᶈׁѕᵄ ⱡJava≡ῶᵙ R Python ‾Ḅ
￼ᴵ וק ιѼјῗ ấ₩￼ῳӓṪԏιӇῗιḅ‛
ấ Ѧ ᶽ￼Ẕּז ι ѱJava ẂҺῗ ѭת

ỳ￼ Ὅ Javaԏῶ ҈יּ ᴅ ᵇḾ ֫ṵẪ ₈
Ḡԅ ӌ ‗ѧ ᴵ ₔ ớ ᶺ Ҩᴣטỗ
ớ ᶺҸ ⸗ớιᵼ℅ι ᶽ Ẕּ҈זҲўᶽᶚ Ầ
ᴧѧιҲўḾ҈JavaҚἑ￼ ∂ ⅝ Ή  
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1.5 Ҙҟ  

4. Python  
Pythonῗ ׁᶂԓᶹỄᶺᶽḙ ╙ ￼Ԅ ιḙѽ
Ӊι ᴅ῏ּזιẦᴧᵔᴵҨӔּזPython‗ấ Ẕּז ẑ
ᵙWebẔּז ẑι℅ᶹιPythonᶈḙ ּףᶵᴩ₮ ιẂ זּ
҈ ḙ ᾭὯ֫‘ᵙּוⱶӡỤḙ ᶟ Pythonῗῳ
֡ẉᴧṝῳѭ ￼ ιᶈ Ҏ ὴ ₧Ẹѧּה
Ṱ Ԅׁ҃ѕᵄ  
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1.5 Ҙҟ  

Python￼Ѯ Ҹ♇ḅїχ 
ε1ζᴵҨӔּזᶺ Ἒ ΆẪ ᴵҨ ὶᶈᵘҧ Ἒ ԋᵘҧι
ѼᴵҨּ֩זᾭ￼ΆẪἚ ԋᵘҧιἆ ѼᴵҨּז ᵇḾ ￼ΆẪ
Ἒ ԋᵘҧ  
ε2ζ │ ┼ιћẶֺ ι ẑԏῶỄḄ￼ᴵ ớ  
ε3ζ Ẉᴶ ᾟὙᶺ ẦᴧẈᴶιḅWindows Linux Mac OS 
X Solaris  
ε4ζ ᵇḾ PythonῃᾟὙ ᵇ ιᴡᾟὙ ᵇḾ ι Ӕ
ệԎ ╗♄ז῭  
ε5ζѨḹ￼ ѕΆẓ PythonῶѨḹћẶᶽ￼ẓι ћּ҈י
Python￼Ầ◊⸗ớι ѕΆẓ ẂᶺιḅWebẦᴧ ⱪ ḙ

 
 
ᶈᾭὯ֫‘ ᶟιPythonῗẍᴩ₮ ￼ ι ᾭὯ
ε⅝ḅ ⱪ ζ ᾭὯ▐║ ᾭὯ֫‘љ ᾭὯᴵ ק ע
ι Ẃ ӔּזPython ֒ ẑ  
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1.5 Ҙҟ  

5.Scala 
 
Scalaῗ ӆJava￼ᶺ Ẫ ιḜᾯᵀ҃ ᵇḾ
ᵙ֩ᾭẪ ￼ῳӓ⸗ớιԏῶ ᶺҸ♇ιѮ ץ

ὐҨї֡ѦΆ χ 
ε1ζԏᶵẶᶽ￼ẊᴧớιᾟὙ֩ᾭẪ ιᴵҨ῭Ḅᶊ
ᾟὙ֫ṵẪ ψ 
ε2ζScalaԒḳJavaιᴵҨљJavaҊᾛӐψ 
ε3ζScalaҦ ┼Ҹ ψ 
ε4ζScalaᾟὙ ᾦ￼ҐҊẪ ψ 
ε5ζScalaῗSpark￼Ầᴧ  
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1.5 Ҙҟ  

6.R  
 
Rῗњ ѭ ᵙᾭὯ֫‘Ầᴧ￼ ιԏῶᾭὯấ₩ ֫‘ᵙᴵ ק
ו ι ᴅ῏іἐ R Ѯ ԏῶḅїҸ♇χ 

ε1ζԁ Ầ◊ R￼◊Ҧ ᴵҨ їיּ ӔּזιѼῶṰ ￼ᴵἚ ᾰҭⱱ
 ᴵҨї  
ε2ζ ᴅ῏ḙ ⱡRљԎҤ ẑ ⅝ ‗ Ḿ—ᾫιӔּזᴪ ׁ
ј ῎ ḧѲᴪ ᶚ ιӇῗιҠⱡӠּ҃פ ẑ ￼ᶢ љ
ⱡ￼   

ε3ζ֡ѶԒḳԅ Ẉᴶ ҃ᾟὙOS X Linux Windows ѳᶹιּה ᴵ
ҨᶈiOS ᶵі ᵙ R ẑι ᴵҨᶈiPhone ט ᶵіḠ R ẑ  
ε4ζᶺ ᶟ￼ ◊ ḙ ᵙᾭὯ֫‘ṷẦᴧ҃ỄᶺR ι╧ᴣֹץ
￼ᴿѦΆ ι ◊ỄѨḹ  

ε5ζ֧ ￼ᶃẻ ו ҃ᶢ  Άᶃ ἱ ᶃ ι ᴵҨ ֺ
Ҏ ￼ᶃẻι ҎῗSPSS ҭἍј ש ￼  
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1.6 ᵩ  

ҍ  

Spark  

ᶛ 

ᵇ
ת
Ṫ

￼
ᶽ
ᾭ
Ὧ

 

Ԅ  

 

ḫ  

ῃ

Ὲ
῍

ḱ

 

 

 Ṁ  
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1.6 ᵩ  

Å ȍ1Ȏ . .ֲ ₮ ̆ 2020 9 ₮ .̂῀ ̆ Ғҙ
̃ 

Å ȍ2Ȏ . ̂ ̃. ₮ ̆2020 2 .̂῀ ̆Ὲ῍ ḱ ̃ 

Å ȍ3Ȏ . ҍ ̂ 2 ̃.ֲ ₮ ̆2017 1 .̂῀ ̆Ғҙ
̃ 

Å ȍ4Ȏ . ȁ ᶛ . ₮ ̆2017 8 .̂῀ ̆Ғҙ
̃ 

Å ȍ5Ȏ ̆ ̆ .Spark ̂Scala ̃.ֲ ₮ ̆2018 8 .̂
̆Ғҙ ̃ 

Å ȍ6Ȏ ̆ ̆ .Spark ̂Python ̃.ֲ ₮ ̆2020 3 .̂
̆Ғҙ ̃ 

Å ȍ7Ȏ . ᶛðð .ֲ ₮ ̆2019 4 .̂ ̆Ғҙ
̃ 

Å ȍ8Ȏ . ᶛðð Ḥ ҹ№ .ֲ ₮ ̆2019 4 .̂ ̆Ғҙ
̃ 

Å ῏ԍ ֓ ̂ ӈPPTȁ ȁ ȁ ᶛ ̃̆ ̔
http://dblab.xmu.edu.cn/post/bigdatabook/ 
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1.6 ᵩ  

Ἔ Ἔ Ἅῶᾨ ᴣԎ ᷿ ◊ 

֯ᾨ ḥ χhttp://dblab.xmu.edu.cn/post/bigdatabook/  
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1.6 ᵩ  

ᾨ ḥ χhttp://dblab.xmu.edu.cn/post/bigdataintroduction/  
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1.6 ᵩ  

ҍ  

Spark  

ᶛ 

Ԅ  

 

ḫ  

 

( 2020 9 ₮ ) 
Ṁ  
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2.  

Å ᶽᾭὯṀ ε ⱱζ ε ᵇԅ›  њўζ 
Å ᶽᾭὯṀ εњў ⱱζ ε ᵇᶽᾭὯњўζ 
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2.  

Åȇ ̂ ̃Ȉ̂ ῃ Ғҙ̃ 

ɗԋ҈  
   ι ᾨ ῗὝ њўᾨ ѳᶹ￼ᶢ ᾨ

ḅ‛ њўᾨ Ὲᶈᶡ ḙּוᶈ•
ᶟ￼њўἩ ᵙ ἐⅎιוּ ѱ ֱ
￼ᶢ ớ ᾯӌớ ᵀớ ẍᴈớιӔḙּוὂḴ

ԁӭ꜡ιᶡ ꜠ ộ љֶᾸ ד Һ
үỵᵙӰԅҚ 
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2.  

ɗ ιἅᶂᶽḙ￼  ӌ Ѯ ɒԇԊᶢיּ
+ḙ ᶢ +њў ɓѕ ֫‗ἄ ԎѧιɒԇԊᶢ
ɓ ֫ᶎẔ Ӑɒ ɓιѮ ת⌂ὐộỳᾤץ

֓ љӌ ᾨ Ӣ ιתṪ ᶽḙ
קתὐᾭץ ⱡ ḙᶢ   

Åȇ ̂ ̃Ȉ̂ ῃ Ғҙ̃ 
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2.  

Åȇ ̂ ̃Ȉ̂ ῃ Ғҙ̃ 

ᾭὯỴ  

01 

ᾭὯ  ד

03 

ᾭὯộ  02 ᾭὯҿ04 ת 

ḧӈ 
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2.  

  ῈᶈḫאҨї֡Ѧᶡ ‰χ 
ÅẬṀḙּוℓԄᶽᾭὯῊҦι ‖Ἦ ᶽᾭὯ￼ᴪ ╡
ѳѧ 
Å҃ ᶽᾭὯ₦Ổιᶡ ᶽᾭὯộ ι ἄᾭὯḠԅỴ  
Å ᶽᾭὯҿתιדךӔ ṯ￼ ѭ ᵀᶽᾭὯҿת
∂ 

ÅⱦủᶽᾭὯẔּזιήḿᶽᾭὯљ ṯњў￼Ẕּז ᵀ♇ 
Å☼ᴧḙּוᶢ҈ᶽᾭὯ￼ֳᾺֳў♬ừ 

ᶡ ‰ 
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2.  

ᾨ  

ᾨ ḥ χ http://dblab.xmu.edu.cn/post/bigdataintroduction/  

Ἔ Ἔ  
ᾨ ḥ  



ȇ Ғҙ Ȉ                                      ziyulin@xmu.edu.cn 

2.  

Ṱ ẹֺḢἄ 
2020ẉ ḗі  
ѧᶂᶽḙMOOC  

᷿Ỹ  
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2.  

ᶼᾎὊḿ α ◌β ṯ ᶇ ᾮ҈ ᶢѕ  
https://study.163.com/course/introduction/1209607806.htm  

https://study.163.com/course/introduction/1209607806.htm
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2.  

Åʑ ᾭὯ₦  
Åʑ ᾭὯљ҉ ⱶ ᵙҚṪΰ  
Åʑ ᾭὯἩ  
Åʑ ᾭὯẔּז 
Åʑ ᾭὯḠԅ 
Åʑ ᾭὯộ  

Åʑ ᾭὯҿת 
ÅᾭὯԊҕ 
ÅᾭὯẦᾣ 
Åʑ ᾭὯҐ῏ 
Åʑ ᾭὯ⌂ת 

ԓḳ 
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2.  

̂ ̃ 
 

1   2 

2  Ԑ

ȁ ῏  
2 

1  2 

3   2 

4   4 

5  ῃ 2 

6   2 

7  ᴶ  2 

2  2 

8  ῍֣ 2 
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2.  

ᶽᾭὯṀ εᶽᾭὯњўṀ ζ 

1  ᶽᾭὯ₦  
2  ᶽᾭὯљԎҤᾺԌἩ ￼ԋ  
3  ᶽᾭὯᶢ  
4  ᶽᾭὯẔּז 
5  ᾭὯ љ ᶴת 
6  ᾭὯḕӴљ  ת
7  ᾭὯᶴתљ֫‘ 
8  ᾭὯᴵ  ק
9  ᶽᾭὯ֫‘ ᵀӕ 

ᶽᾭὯṀ ᾨ  2020ẉ9ῴіṴ ᵩ 
ѲPPT ά ѽ ⃰ᶈֺӐѧɚɚ 
ᾨ ḥ χhttp://dblab.xmu.edu.cn/post/bigdata - introduction/  
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3.  

Åᴅ ‗ấḫ  ᶫע
Å ᶊχ Ὁ  8GBԓḕ 
Åᴅ ₩Ὁ χDockerḳᵸ ᶺѦ Ὁ  
Åᴠ χhttp://dblab.xmu.edu.cn/blog/337 -2/  

Åḫ ḯᶺ ‗ấ֫ṵẪעᶫ 
Åᴠ χhttp://dblab.xmu.edu.cn/blog/install -hadoop -cluster/  

Å‗ấ҉ ᶽᾭὯעᶫχ⅝ḅ ҉ 
Åᴠ χ ԐҬ  

http://dblab.xmu.edu.cn/blog/1952-2/ 

 
 
Å ᶽᾭὯḫ  Ἄ 

Å ᴶῸחᵸὸ ҉ ֹᶺᴶ  ᵸ 
Åʌ ᴶⱶת ᵸ‗ấ֫ṵẪעᶫ 
Å҉  
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4.  

ѿȁ Ḥ  

1.ḫ χᶢ҈ᴃᵃ ◒ ẽὸכּ￼│  

2.ḫ Ὴ χ2018ẉ9ῴ3ῄ-28ῄ 

3.ḫ ḙּוχ Ṫḙת  љӡỤṪ ḙ ҭṪ њў2015  

 εᶽᵺζι44Қוּ

4.ḫ ᶚχ ҭṪ ᵀḫ εᶽᾭὯΆᵇζ 

5.ά ᾨṷχ ᶽḙ   ḙ  ’Ḓ  ṷ 

6. ḙῊεᵕᾭζχ4ᵕ/84 Ὴ 

7.ḫ ᾨ χ 

 ’Ḓ ᶽᾭὯḫ ӕɋɋּכẽὸ  

Ἔ Ἔ  
ḫ ם Ѯ  
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8.Ḫ љѝṩײַָ ₧ѝ ₱ 

ε1ζὝ‰♇4.1χ Ḿ ҭẦᴧ⸗ḧ ∂ι҃ ӡỤḙ ᴧṝטỗψ 

ε2ζὝ‰♇9.1χ⃰ ת ѦҚљᵽ ￼ԋ ιת ᵽ ᵀӐ￼ ớιԏᶵ

ᶈᶺḙ ῟їᵽ ᵀӐ￼Ỵ ᵙ  ψד

ε3ζὝ‰♇9.2χᶈᶺḙ ῟￼ᵽ їιת ᵽ ἄᵔ￼јᵃ ᶈᵽ ѧ

￼Ӑּזι ᶼӐѭѦӌἆᵽ ἄᵔḢἄἍἨἻ￼үחψ 

ε4ζὝ‰♇10.2χԏῶѿ љ ד Ἡ ᾰљἩ ἵᵓ֒Ӑ ιד

ᶼᾙ֒ἵᵓᵙ ᾰ ψ 

ε5ζὝ‰♇11.2χ҃ Ṵᶋ ￼Ἃזּ ∂ᴪקҨᴣἩ ᴧṝιώ֧Ἡ ᾡ

῭Ὰ ᾦ ᾡ ￼Ά  
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4.  

9.Ḫ ᾉḮσᾎḓԒḲјӠ ῀ ᶳⱣḪ Ḯ 
ḫ ḯӈ҈ Ṫḙת Ṫ 1ᴺ₥416ᾨḯιấ҈2008ẉ6ῴιḫ ḯ

120ẈΆ ι ᶵỞ 46єӺ ḫ ḯ ᶵԏῶ Ặ￼ᾭὯ
љᶃẻᶃӵᶴת ￼ד  ι ◑ ᶃẻᶃӵᶴת ỵᶃӵᶴת ᾭ
Ὧ ᶽᾭὯ ￼ ∂  
Ѯ ҩᵸ ᶵχDell OptiPlex7040  61ᴶιѮ Ἡ ᴠᾭχCPU: 
Intel i5-6500ψԓḕχ16GBψ χ1TB*2ψῘ ᵸχ23ḽ LCD  


