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I 

前  言 

摘要 

 ᾰѮ ҟ ҃ ӵ Ҩᴣ ӵԊּזbaseѣ ӵḕӴ Ҹק￼ᶢ ᴝת ḫא Ẕּזᶋ῟ҨᴣӔּז ֺ  

关键词 

ӵᴞ ╓ ӵԊּזbase qcow2 ᾰҭ  

名词解释 

缩略语/术语 说明 

qcow2 
qcow2εQEMU Copy-On-Write version 2ιQEMU֒Ὴὓ ζῗ ҈זּ Ὁ ￼

ῑӵ⁪Ẫ ḜѼᴵҨּז Ѧᾰҭ￼ẻẪ‎ ᶒᶁḧᶽṇ￼ᶒ ᶵ  

NTFS windowsẈᴶ ￼ᾰҭ  

UNMAP 
SCSIᵘҧεᶈATAᵘҧ ѧ ѭTRIMζιּ҈ז ḕӴ ᶵᵤҎᾭὯᶒṰјԜӔ

ιᴵҨזּ ḕӴ ᶵԓ ίֺᵸ/ ֵט  



 

i 

目  录 

1 ₦  .................................................................................................................................................... 1 

1.1 ῟ ........................................................................................................................................... 1 

2 Ἡ ḫ1 ............................................................................................................................................ א 

2.1 ᶢ ₦Ổ .................................................................................................................................... 1 

2.1.1 qcow2 ӵᴝ1 .............................................................................................................. ת 

2.1.2 ᾰҭ  2 .................................................................................................. ת

 ᾰҭ ........................................................................................................................ 2שּ 2.1.3

2.1.4 ӵᾰҭ ╓ ................................................................................................................. 2 

2.1.5 Ṯ֫ ӵ ........................................................................................................................ 3 

2.2 ҉⁯ ӵḕӴ Ҹ3 .......................................................................................................... ק 

2.2.1 ӵ  ........................................................................................................................ 3 

2.2.2 ӵԊּזbase ................................................................................................................ 6 

3 я



Ἡ ︢ ѿ  ₦  

1 

1 概述 

1.1   背景 

ᶈ҉ ᵙ ὉקἩ ￼ồ ᴧṝїιqcow2⁪ẪӐѭ ẍ┌Ӕּז￼ Ὁ  ᾰҭ⁪ẪιԎὟ ᶭ ￼⸗ớ

‖ᶽᶊώ҃״ḕӴ ᾦꞌזַּ￼◊ qcow2 ӵᾰҭҝᶈᾭὯ֒ԄῊᶭ ι Ỵᵖ ִḊῊјҺᴉּזᶽ ￼ⱶת

ḕӴ ӇῗιẸּזἋҡ Ὁ ԓֵ ᾰҭῊι  іᴱῗᶈ  ԓ￼ᾰҭ Ṗ ṄᾭὯἍᴉּז￼

‰ ѭ῾ӔּזιẊ≡ῶᶈhostі￼ ӵᾰҭѧ ֵ⃰ ᾭὯιᵼ℅qcow2 ӵᾰҭ￼ᶽṇј Ӯֹ ט ṇιҡ

Ṁ ӵᾰҭӌ Ὑ ιᴉּזјọ ￼ḕӴ  

ᶈḫ ￼Ẕּזᶋ῟ѧι ᶵ￼ ῗῶ ￼ι Ὸחᵸі￼ ӵ₩―ᶈᶺ₭ ᵅι ӵᾰҭ￼ ᴉ

ҺјᾸᶭᶽιṀזּ ӵїᴧֹ ῊҺᴉּז і ￼ᶽ ᶈᶺ ӵ￼עᶫїιᴵ ҺṀ ӵїᴧ

᷂ ιּה ӵῂ│ᵏט  

ḾҨі ι ѭḭἋώӗ ӵḕӴ Ҹק￼Ά⁮ιᴏїᾰώֹ￼ ӵ Ҩᴣ ӵԊּזbase ӵ

ו ᶼ Ἃזּ ᾣ Ὁ ԓ ѧ￼῾Ӕּז εᴏᶈ Ὁ ԓṰ Ếẕֵ ӇῗҠⱡᶈ ӵᾰҭі￼ᾭ

Ὧζι ӵԊּזbaseֱῗӹ ᶺѦ Ὁ Ԋҕᵃ Ѧᶢ ӵᾰҭιᴱ ѭ⅛Ѧ Ὁ ḕӴԎ꜠ῶ￼Ṯầᾭ

Ὧ ѣѦἩ ι ᶼᶽᶽ֟Ṉ ӵ￼ ᴉּזιώ ￼ ꞌזַּ  

2 技术实现 

2.1   基础概念 

2.1.1  qcow2 镜像原理 

qcow2ῗQEMUḫא￼ Ὁ  ӵ⁪Ẫ qcow2 ӵᾰҭּיᶺѦᶁḧᶽṇ￼ᴅӺ ἄιḅᶃ2-1Ἅ ι Ҏᴅ

Ӻ ѭ εclusterζι ￼ ᶽṇѭ64KBι ￼ῳṇӪѭ512Ḕ ιῳᶽј 2MB  

图2-1 qcow2 结构图 

 

 

ԎѧL1 ẹ҃⅛ѦL2 ￼ӭ ᶊᶍι L2 ẹ҃⅛ѦᾭὯ ￼ӭ ᶊᶍ ẻἄ҃҇ Ậ￼ ‗ιḅїᶃ
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ḅ‛ᶈ Ὁ ԓẾẕֵ 5GB￼ᾭὯι Ὴӧ Ὁ ԓ ￼ṰӔּז ᴪѭ14.9GBιӇῗ ӵᾰҭ￼ᶽṇӘⱡ

ῗ20GBι ֵ ￼5GBἍᴉּז￼ ṏ ѭ ӵᾰҭ ╓  

2.1.5  差分镜像 

Ὁ ￼Ṯ֫ ӵῗ ḕӴἩ ιḜӹ Ἃֳấזּ Ѧᶢ҈ᴰ Ѧ ӵ￼Ὰ ӵιӇј ᶶֺᾯѦᴝḊ ӵ

￼ԓḳ Ἡ ᴵҨ ᶽ ￼ḕӴ ιᵼѭḜᴱӠḕљᶢ ӵјᵃ￼ᾭὯ ẸӔּז Ὁ  Ầᴧ ╜

ἆ ԎҤ ᶺѦ ӆעᶫ￼ᶋ῟ῊιṮ֫ ӵῘệṎѭῶּז  

2.2   云桌面镜像存储空间优化 

ѭ҃Ҹק ӵᾰҭ￼ ᴉּזι ὰ҉⁯ ώ֧҃ѣ ֘Ά⁮ιָ֫ῗ ӵ ᵙ ӵԊּזbase  

⚫ ӵ χ ӵ Ѯ ῗ ᾣ ӵᾰҭ ╓‎֟ṇ ᴉּזιḭἋ ᶼ ֵ  ѧ￼ᾭὯҨ

ᴣ ӵ ᾛӐ‎טỗ ᾯ ӵ￼ ᴉּזιӇῗ ӵ ᾛӐ ḧ￼ ῊιẊћ ӵ ᶽι Ὴ

 

⚫ ӵԊּזbaseχ ӵԊּזbaseֱῗַּזṮ֫ ӵἩ ‎ ᶺѦ ӵ₩―Ԋҕᵃ Ѧbase ӵιҡ ֹ

￼ ￼ιẊћῂ ᶹ￼ ῊιӇῗԎ ￼ᾦ‛ῗᶁḧ￼ιѭbase ӵᶽṇ*εԊҕbase￼₩―

ᾭ -1ζ  

 说明 

两个方案可以结合使用，例如可以在使用共用base的镜像模板上执行标准瘦身。 
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ׁ ὰ҉⁯ ￼ ӵ₩―ץᵍbase ӵ Ṯ֫ ӵҨᴣ҇ Ṯ֫ ӵ ֹ ӵᴧṵῗҨbase ӵᵙ

Ṯ֫ ӵᾯӌᴧṵιᵼ℅ ӵ ֫ѭ҃‰֝ ᵙ▄ẙ ‰֝ ᶼᵻᾠ Ṯ֫Ҩᴣ҇ Ṯ֫і￼

῾Ӕּז ι▄ẙ ֱῗ ᶼḾԅ ѕѦ ӵἚ  

图2-5 差分镜像的产生过程 

 

 

1.  标准瘦身 

‰֝ ᶼᵻᾠ Ṯ֫ᵙ҇ Ṯ֫і￼῾Ӕּז ‰֝ ֫ѭѕℓιץὐfstrim convertҨᴣrebaseι

ḅїᶃ  

图2-6 标准瘦身时序图 
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ḅїᶃѧεaζἍ ιӬ Ὁ  ԓᴝ ῶFile1-5Ԋ5Ѧᾰҭι⅛Ѧᾰҭᴉּז Ѧ ιᴏ64K ԎѧFile1ᶈ

base ӵіιFile2ᵙFile3ῗᶈ Ṯ֫і֒ԄιFile4ᵙFile5ᶈ҇ Ṯ֫і֒Ԅ ᵅᶈ҇ Ṯ֫іᵏט Ὁ

 ιֵ File3ᵙFile4ᵅԋ ιἚ ‰֝ ӵ￼ᾭὯᴪקḅїᶃѧεbζἍ  

图2-7 标准瘦身过程中镜像文件的变化 

 

 

2.  深度瘦身 

▄ẙ јҝ ᶼᴞ Ṯ֫ᾰҭі￼ ╓ι ᴞ base ӵі￼ ╓ ▄ẙ ֫ѭѣℓιץὐfstrimᵙ

convertιḅїᶃ  

图2-8 深度瘦身时序图 

 

 

ḅїᶃѧεaζἍ ιӬ Ὁ  ԓᴝ ῶFile1-5Ԋ5Ѧᾰҭι Ὁ ᶈ҇ Ṯ֫іᵏטᵅιᶈ Ὁ ԓֵ

File1 File3ҨᴣFile4 ᵅԋ ιἚ fstrimιⱡᵅṄѕѦ ӵᾰҭconvert֧ ѦᾺ￼base ӵ ӵ￼ᾭὯᴪ

ḅїᶃѧεbζἍק  
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图2-9 深度瘦身过程中镜像文件的变化 

 

 

 

2.2.2  镜像共用 base 

ӵԊּזbaseַּ҃זṮ֫ ӵ￼⸗ớιᴏᶺѦṮ֫ ӵ ᶼԊҕ Ѧbase ӵιᾺ￼ᾭὯ֒Ԅԅ ᴧּוᶈṮ֫

ӵіι base ӵѭᴱ Ӭ ῶN ӵ₩―Ԋּז Ѧbase ӵιֱᴵҨ εN-1ζ*base ӵᶽṇ￼

ᴉּזιḅїᶃ  

图2-10 N 组镜像模板共用 base 

 

 

3 典型应用 

表3-1 镜像存储空间优化典型应用与限制 

优化方式 镜像瘦身 镜像共用base 

ᴝת 

Ṅ ӵԓᾰҭ ѧ￼ Ӕּזừ֙ӡỤ

ᴦ ֹᵅ ḕӴιᵅ ḕӴṄ ӵԓ￼῾

Ӕּז ᴪѭ ᾰҭѧ￼ ╓ιῳᵅ

qemu-img￼ ӵᾛӐιṄ ᾰҭᴪשּ

Ṯ֫זַּ ӵ￼⸗ớιᾺ￼ᾭὯ֒ԄᴱҺӢᾡṮ֫

ӵιјҺᾡᴪbase ӵιᵼ℅ᴵҨᶺѦṮ֫ ӵ

Ԋҕᵃ Ѧbase ӵ  
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优化方式 镜像瘦身 镜像共用base 

ѭ ᾰҭשּ  

Ẕּז 
ỗט ᾯTCI/IDV ӵ￼ ᴉּז   ồ ֳấ ӵ₩―  

 ᶺ ӵ  

ẽᵠљ ֺ 

 ‰֝ ᴱ ᾣ Ṯ֫Ҩᴣ҇

Ṯ֫ԓ￼ ╓ιḅ‛ ᾣbase ӵ

ѧ￼ ╓ι Ӕּז▄ẙ  

 ╓￼ ᾣᾦ‛ᵙ ӵԓ Ὁ ￼

Ɑừ֙ ԋιᴝᵼ ᴠ  4 ֺӡ

Ụ  

 ᾛӐ ḧ￼Ὴ ι Ὴᵙḕ

Ӵ￼IOṾḴҨᴣ ӵᾰҭ￼ᶽṇῶ

ԋιḅ‛ẸῊIO ỒιẊћ ӵᾰҭ

⅝ ᶽιᴵ Һ ᷂  

 ҺẾẕֵ Ҏᶈ  ԓṰֵ

￼ᾰҭιᵼ℅Ἒ ᵅιῂ│Ỡᶶ

ֵ ᾰҭ  

 ḢἄẊћᴧṵᵅιҺ▐ ᴝ 

ӵі￼ồⱢ  

 ▄ẙ ᾛӐҺṄ Ṯ֫ᵙ҇ Ṯ

֫ᵀẊֹbase ӵіιᵼ℅ᴵ ҺṀ

base ӵᴪᶽ  

ẙ▄҈יּ  ҺӢᾡbase ӵιᵼ℅ḅ‛ ӵ

₩―Ӕּ҃זԊּזbaseιṄῂ│Ӕּז▄ẙ ι

Ӈῗ‰֝ ᶼ⃰ẂӔּז  

 Ԋּזbase￼ ᾦ‛ῗ⅝ ᶁḧ￼ιᴏ

ᶼ εԊּז ӵᾭ-1ζ*Ԋּז￼base ӵᶽṇ

￼  

base‎ֳấזԊּזַּ  ӵ₩―Ὴιᴱ ὍṰ

ᴧṵ￼ ӵ₩―  

 

3.1   镜像瘦身 

⚫ ӵ‰֝ χ‰֝ ҈זּ ᾣ Ṯ֫ᵙ҇ Ṯ֫ ӵі￼ ╓ιḅ‛ ֵ ￼ᾭὯḫ іῗḕӴᶈ

ἆ҇ Ṯ֫ᾰҭԓι ῊᴵҨ ‰֝ ‎ ᾣ ֫ ἋᴵҨᶈזּ ӵ₩―ԋ ᵅι ‰֝

‎ ᾣ ֫  

⚫ ӵ▄ẙ χ▄ẙ ᶼ ᾣbase ӵ Ṯ֫ᵙ҇ Ṯ֫і￼῾Ӕּז ḅ‛ᶈἚ ‰֝

ᵅιἍ ￼ љ  ԓ ￼ᴵּז ᴪקῶ ᶽṮầι ᴵ ῗᵼѭּזἋᴓ ￼ ҭἆֵ ￼ᾭὯᴝ

 ḕӴᶈbase ӵі ᶈ ừ֙їι Ἒ ▄ẙ ‎ ᾣ ֫  

 说明： 

�E�D �V �H
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base ӵ￼Ά⁮ι ὶ ὓ ӵ￼ᾛӐ  

⚫ ᶺ ӵ χּזἋ іᴵ Һ⁞Ὧјᵃ￼ ‎їᴧјᵃ￼ ӵ₩―ιӇῗӔּז￼ᾛӐ Ҩᴣᶢ ҭ

Ễᴵ ῗ ‾￼ιӔּזԊּזbaseᴵҨӮֹᶺѦ ￼Ṯ֫ ӵԊҕ Ѧbase ӵι ֹ֟ṇ ᴉ

￼זּ ￼  

4 限制信息 

⚫ Ẹ ӵ₩―ӔּזԊּזbaseῊιјᾟὙ▄ẙ  

⚫ Ẹbase ӵ ᴙזּ ￼ ӵῊιἚ ▄ẙ ḫ і Ẹ҈Ἒ ҃‰֝ ᵼѭḅ‛Ặֺ ▄ẙ

ιᶈᾺ ӵј ᴙזּ ￼ừ֙їι ᾣ￼ ṇ҈ᴙ base ӵ ￼ ιֱῳ ᵅ￼

ӵ ᴉּזᴵ Һ⅝ ׁ ᶽψ ḅ‛Ὰ ӵӠὙᴙ ꜛỗι ￼ ῊṄᶽẄᶭזιẊћᴙ

ᾭὯᶈ I/OᾛӐῊ￼ ẙҺӉ҈ ᴙ ᾭὯ ֹᴙ ӵᶎѭḕ ӵιẊћ Ḿ Ṉιᵼ℅ј

ḾӔּ҃זᴙ ӵ￼₩―Ἒ ▄ẙ  

⚫ ӵ ᾛӐ  ҺỀ ӵᾰҭѧ֒ԄṈ ￼ӺᾭὯӡỤҨᴣᾰҭ ӡỤιҨwindowsẈᴶ￼NTFSѭӕι

1T￼ Ὁ ιἚ Ἅᶭז￼ ᴉּזᶽ₦ᶈ130Mṫᴸψ EXT4ᾰҭ Һ֒ԄᾛӐ￼ῄỐιᵼ҈יּ

℅֒Ԅ￼ᾭὯҺ῭ᶺ  

⚫ ӵ ￼ᾦ‛ᵙ Ὁ ԓ￼ Ɑῶԋιḅ‛ Ὁ ԓ￼ Ɑ ᶺιᴵ Һẽᵠ ￼ᾦ‛ Ѯ

ῗᵼѭqcow2 ӵᾰҭ￼ ᶽṇѭ64Kι ᶽᶺᾭᾰҭ ￼ ᶒᶽṇῗ4Kι ῗҨqcow2 ӵ￼

ѭᴅӈ‎Ἒ ￼ιᵼ℅ῂ│ ᾣ ṇ҈64K￼ ӵ ╓  

5 参考资料 
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