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׆ 2002 ѿ ץ 15 ԅȂ ₃ ̆ ѿ῍ҹ

Ώԅ ѿ ҆ ȁC/C++ף ȂῒҬ Ӟ libutilitis ₃Ӎ ῃ

֪ Ȃ ҹ libutilitis Ҭ (*)ⱳ ̆ ԅ ԅ

Windows ̆ Ӟ ҉ԅ LinuxȁFreeBSD/NetBSD/OpenBSDȁOpenSolaris

ᴨ ᵬ Ȃ 

ԍ Ҭ ῒ ̆ Һ Ạ ץ libutilitis ҹ ̆ ѿ / Ȃ

ᶭ ғ ҈ ף ΐᵣⱳ Ȃᶛ ̔libcryptoҬ

̕libaudioioҬ Ȃ 

 

̆ ԍ ֟ ԍ ῐҙ ̂China CIB̃ ȁҬ

̂CNPC̃ȁ Ḡ ̂Sinosafe Insurancẽȁ ̂taobao.com̃ȁ ̂yiguo.com̃ȁ ҆

ȁ ῐҙ ̂SOCIETE GENERALẼȁ ̂Delphĩ ȁ ̂United Airlines̃ ȁ

GÊ ȁ̃ ̂Bertelsmanñȁ ̂Accenturẽȁᾣ ̂CEB̃ ȁ

̂One Foundatioñ ᴑҙ ῤ Ҍ ֟ ҬȂ ֟ Ҋ Ҍᵖҹ

҉ ᶫԅ ȁ ῏ ̆Ӟ ѿ ԅ ȁ ȁ

ȁ Ȃ 

ᵬ ̆ῒҬ №≢ ⌠ Ғ≠Ḡ Ȃ 

̔ ╠ ᵬ Һ  ̔

 Win98/ME,WinNT4/2000/XP/2k3/Vista/2k8/Win7/2k8r2 /Win8/8.1/2012/2012r2 ῃ ↓Windows֟ Ȃ 
 LinuxȁFreeBSDȁNetBSDȁIBM AIXȁHP- UXȁSolaris ȁMAC OS X ᴧ Un*x/POSIX Ȃ 
 vxWorks, QNX, SMX, DOS, WinCE ( Windows Mobile) ,  NanoGUIȁeCosȁRTEMSȁAndroidȁiOS ῀ Ȃ 

╠ Һ ᴆ ̔x86/x64ȁARMȁIA64ȁMIPSȁPOWERȁSPARC Ȃ 
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II  

 

╠ ̆ ᶏ ȁC/C++ ̆ ҉ ҆ ף ҉ ҩ

ᴆȂ 500 ᴑҙ ֟ ץ ҩ Ḥȁԑ №

Ȃ Һ ᵬ ᴆ Ȃ 

҉ ⱳ ᴆ ȁⱳ ᴆ֟ ̆

ҹ֟ ԅ ץ Ḃ≠̆ᶛ  ̔

אַ flϹ IO ← Ө 

ᶏ IO Ⱶ ᴆ ԅᴨ ̆ DMA + ᴆҬ ῤ

ⱵȂ ȁ ᵈ Ȃ 2011 ₮ ̆ ᴇҌ

2҆ᾝֲ 5600 ῀ 1U PC Server҉ ҉ ҆ TCP/HTTP ̂

̔3.2.1 IO ȁ3.3.1 Web ȁץ 3.3.2 ῖ Web ᶛ Ȃ̃ ̆ѿ

Java / .NET Ⱶ ̆ ҉̆ ֽ 3000⌠ 5000 ̆

PHP↕ ᵞȂ 

ϲ IDC HAC HPC ←  

ѿ ȁ ̂Split Braiñ IDC№ ̂HAC̃ ̂HPC̃

̔ ɛSOA № Ḡ ῤ ȁᵞ ╠ Ҋ̆

⌠ԅ ᴰ SOA ̆ ԅ ̆ ԅ ̂ 5̔.4 ɛSOA

̇libapidbcȁ5.4.1 SOA vs. AIOȁ5.4.2 ɛSOA Ȃ̃ 

֜ Ⱶ̂BYPSS̃̔ѿ ԍ ̆ ѿ ̂ ȁ̃ №

ᴆ̆ ԍ ᶫ Ⱶ ȁ ȁ Ⱶ ҽȁ№ ᴰ №

Ⱶ̆ № ҍ Ҭ ᴆⱳ Ȃ ԍ Ғ≠ ԅᴰ Paxos/Raft

Ҭ IO Һ ̆Ῥⱴ҉ ȁ ↓ ȁ Ⱶ ᴆ

ῒ ᴨ ̆ᶏ BYPSS IDC Ҭ 10҆ ȁ10ַ

̂ ̔5.4.3 ֜ Ⱶ Ȃ̃ 

ѿ Ḡ IDC ף ῏ Ӟ̆ ҙ Ὲ Һ

Ȃᵬҹ ᶛ̔2015 8 20 Google GCE ⱵҬ 12 ӄҡ № ̕2015

5 27 2016 7 22 ט ң Ҭ ץ̕ 2013 7 22 Ḥ ⱵҬ

Ԋ ԍ֟ IDC ̆ ҩ IDC Ⱶῃ Ҋ ᶛȂ 

҉ ̆ ̆ Ғ≠Ḡ №
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III  

Ȃ ԍ ֓ ᾢ ѿ ȁ ȁ № ̆ ױ ȁ ȁ

ҙ ῃ ֟ ҉̆ ԅ IDC ҹ̆ ᶫԅ ᴶץ

Ⱶ Ḡ Ȃ 

ῗ ת ← 

 

 1 

№ Ⱶҹ ᶫ Ⱶ ȁ Ⱶ ҽȁ ȁ ȁ ȁ№

ȁᴋⱵ ץ̆ № ⱳ Ȃ 

№ Ⱶ № ̆ Ҭ ᵬȂ №

ҹѿҩ ᵣ ᶏ̆ῒ ғѿ Ȃ ̂HPC̃ ̂HAC̃

№ Ȃ 
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IV  

 

 2 

ᴰ Paxos/Raft№ ҹ ҩ ̆֟ 3 ̂b1-b3̃

IOȂᶏῒ Ḥ ̆ IDĈ ̃ Ȃ ױ

Ғ≠ ↕ ῃ ԅ Ȃ 

ᵞԅ ̆ ᵣ Ȃ ᶏ IDC ̂ IDC̃

Ȃ 
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V 

 

 3 

ԍ № ̆ ȁ ѿ IDC └Ȃ

̆ ᶏ IDC Ҋ ̆ӞҌᴪ Ҍ Ȃ ᶫ ѿ Ḡ ̔

ᶏ ԅ № ӞҌᴪ₮ ̂Split Braiñ Ҍѿ Ȃᶛ  ̔
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VI  

 

 4 

ᴰ Ҭ̆׆ ҡ Һ Ḥ ̆ᴪ ꜚ ҹҺ ̆

ᶫ Ⱶ̆ץ Ȃ Ҭ̆ Һ׆ ̆ᵖ

̂ № ̃̆ ᴪ ̂Split Braiñ ̆  4 ̔ AȁB ҹ Ҋ ̆

ҹҺ №≢ ᶫ Ⱶ̆֟ ץ Ҍѿ Ȃ 

BYPSS Ⱶ ᶫҍᴰ Paxos/Raft№ ѿ Ḡ ׆̆ ҉

Ȃ 

ᵌ ̔ ȁ ט ⱵӞ ̂ ט ̔  ŕ ȁ ҉̔  ŕ 

֤ Ȃ̃ᵖ ῒ Ҭ̆ң IDC ӊ Paxos № Ḡ ̆

ѿ ̆Ӟ ᾧ Ȃ 

ҽᶛ ѿ̆ҩ ט ⱳ ֜ ̆ № ᴪ׆ Һ IDC

⌠ Ҭ Ȃ Һ IDC ̆ ℗ ⌠ Ҭ ̆ ֓

֜ ῃ ҡ ̆ ᵄ Ҍѿ Ȃ ̔ ⌠ ט ̆ ғ

֜ ⌠ӯ ט ̆ Ȃᵖ ԍ Ҭ ℗ ט ֜ ҡ ̆

ט Ҭҡ ԅ ῀̆p ׅ ӯ ט Ȃ ̆ ȁ ט Һ IDC 

Ԋ ̆ Ả Ⱶ₃ҩ ӄ̆ӞҌ Ⱶ℗ ⌠ Ҭ Ȃ Һ 

IDC Ԋ ̆ ᴪ ҙⱵ℗ ⌠ Ҭ ̂ Ӟ Ҭ
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VII  

ӈ Ȃ̃ 

̆ ҍ ѿ ȁ ȁ IDC ΐ ≢Ȃ 

ԍ ԅ Paxos/Raft Ҭ № IO ̆ Ҭ

Ⱶ ȁץ ↓ ᴆȂᶏ BYPSS№ ᴆ ԅ҉ ᴨל ̆

ᶫԅ ᴨ  ̔

ᵬ̔ᾛ ҩ Ҭ̆ № Ȃ ≠ ׆̆

ӊ╠ Ҍ 5% ⌠⌠ 99%Ȃ ᵌԍѿ ѿᵝӗ ̆ҍ Ạ ӗ ӊ

≢Ȃ Ҭ̆ ᾠ ҉̆ 400҆ Ȃ ╠ IDCҺ

҆ᾠ ҉̆ 8000҆ Ȃ ⌠ IO └̆

Ҍ⌠ 200 Paxos/Raft ̆ Ȃ 

̔ 10GBῤ 1ַ Ȃ ѿ 64 DIMM 1U

῀ PCServe҉̂8TB̃ ̆ 800ַ ᵬ̕ ѿ 32U PC Server

҉̂96TB̃ ̆ 1ַ҆ № ᵬȂ ̆ᴰ Paxos/Raft ԍῒ

└̆ ҆ Ȃ 

҉̆ Ғ≠ № ̆ ᶫҍᴰ Paxos/Raft ѿ

Ḡ ӊ ̆ ᵞԅ IO ᶭ ̆ ԅ ᵣ

Ȃ ԍ ȁ ѿ № ̂HAC̃ ̂HPC̃ Ȃ 

῏ԍ BYPSS Ⱶ ѿ ̆ ̔5.4.3 ֜ ⱵȂ 

˔ Ө 

Ὲ ȁ ⱴ ȁ ȁ ↓ ȁ ⱳ

ᴆ̂ ̔4. ̇libcryptoȁ4.1 ̇algorithm

Ȃ̃ ӊ ̆ ᶫԅ ҩ ȁ ⱳ

ᴆ̆ᶛ  ̔

ⱴ ᴆ ̂VFS̃ V̆FS AEŜ 128/256̃ȁTwoFish

ῤ ⱴ ̆ᶏ AES-NIȁSSE4 פ ᴨ ̆ Ȃ ȁ ȁ

ҙ ῃ ֟ Ҭ̆ ױ ᶏ ᴆҹ֟ ᶫ

ⱴ Ḡ Ȃ ԍῈ ᵣ ̂PKĨ ⱴ ḤḠ ᴆ ̂ ̔4.2 ΐ

̇facility Ȃ̃ 

ῃ ̆֒ ȁ ȁYahooȁLinkedin̂ ȁ̃ ȁ ȁUPSȁ

eBayȁ֤қȁ ט ȁѿ ȁ ȁ12306ȁ ȁCSDNȁҬ ֲ ȁץ ̂

ȁ ȁ ȁ ȁ ȁ҆ ̃ ῤ ᴑҙ ₮ Ḥ Ҥ
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VIII  

ῃԊᴆ̆ ῃḠ ┴Ҍ Ȃ 

̂ ̃ Һ ̆ ̂on-the-flỹ

ⱴ ᴆ ̂VFS̃ Ҭ ῃ ᵝḠ Ȃ ҙ Ὲ ⱴ

ῃ ̆ ᶏ Ӟ ᴑҙ Ȃ 

ԍҙ ‰ ⱴ Ḡ ԅ ᶏ ₮ ԅ ѿ ַ҆

̆Ӟ ԓ ַ҆ ѿҩ Ȃ ῃ ⌠ԅ Ḡ Ȃ 

ῗ  

Ҭ ԅ ⱬᴨԍ SQL № ̆ ԅ ץ

DBMS ᶭ ̆ᶏ ױ ֟ ץ MySQLȁMS SQL ServerȁOracleȁDB2ȁSQLite

RDBMSץ MongoDBȁCassandra NoSQL ℗ Ȃ ⱴԅ ԍUNICODE

ARE ↕ ȁ Ҭ ῏ ȁ SQL Ȃ 

ᴨ C/C++ ף № ȁ № ȁ ӈ№ /Ҭ ף ȁ

ᴨ ̆ 2010₮ Thinkpad W510̂ 4 8 ̆Һ 1.6G̃ ҉ֽ̆ ῒҬ

ѿ ѿ ⌠ 1300҆ ҉ץ ṿ ̂ ̔3.3 ΐ ̇facilityȁ

5.4 ɛSOA ̇libapidbc Ȃ̃ 

...  

ױ Ҍᶭ ľ ҙ Ŀ Ḡ ԈⱬȂ ̆ ᶏױ Ὲ ȁ ȁ

ȁҒ≠ Ὲ Ḡ Ḡ Ȃ ̆ ױ Ὲ ԍ

Ҭ̆ Ҋ ̆ ̔http://baiy.cn/doc/asp_whitepaper_en.pdf ̂ ̃ Ȃ Hacker 

Newŝ ῃ ȁ̃Google BloggerȁCSDNץ ῤ ῤ

ᵣ ԅ ֓ Ȃ ԍľҤ Ŀ̆ ױ ḤῈ Ҋ ̆ⱴ

҉ ֟ Ҋ Ҥ ̆ ≠ԍ֟ Ȃ 

http://baiy.cn/doc/asp_whitepaper_en.pdf
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1.0 2007-07-21 ⇔ ׆̆    

1.1 2007-08-09 ḱ ̂6.3.3 -> 6.4̃ ̕
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1.2 2008-01-04 web    
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1.9 2010-08-27 ῖ Web ᵬ
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ᴆ ῏  

  

1.12 2012-03-15 ̕

ᴆ ῏  

  

1.13 2012-04-12 LZ4    

2.0 2012-04-17 ̆ GUI

⌠ľ6. ȁ ᵣ

ῒ ΐĿ̕ ľ5. 

ΐĿ 

  

2.1 2012-04-19 6.3 CConfig Language Binding

ᴆ̕ 6.4 JavaScript ΐ ̇

libbaiy  

  

2.2 2012-05-07 ᴆ

ᴆ ῏  
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1 

1.  

ѿҩ֟ ̆Ӟ ֟ ҍ ᵬ ӊ Ḥ ̆

ᵬ ⱳ ̆ ᶫ ΐȂᵬҹ ᴆ̆

Ҭ ᵬ Ȃ 

ҹ֟ Ҭ ῒ ᴆ ᶫԅᴧ ⱳ ̆  ̔

 ̔ ҍ ᵬ ῏ ᵬ̆ ̔Ḥ ȁ ᵬȁ῍֣ῤ ̉

ᴆ ȁ ȁ ᵬ̂Socket̃ȁ ᴆ ȁ Ⱶ └ȁ Ύ ȁ ȁ

Ⱶ Ȃ ȁ ῏ ᴆȂ 

 ⱳ ̔ ȁ ԍPKIᵣ ⱴ ȁ ȁԋ └

ȁ ꜚ ȁ ȁ ȁᴋⱵ ȁ ȁ IOȁ

ȁ ȁHTTP Web Ȃ 

 ⱳ ̔ Excel HTML ̕ ODBC

ISO SQL/CLI ᵬ ᴆ̕ץ SQLite ῀ ᴆ Ȃ 

 № ̔ ₮ԅ ɛSOA ῏ ᴆ̆ ̔ ᴆ ̆

API Ύ № ΐ̆ץ ⱴ ȁ № CAS ӏ

̂DBC̃ ̆ ԅ DBC ᴆȂץ ȁ ѿ ȁ

№ ֜ ⱵȂ 

 GUI ̔ ᵣȁ ᴆȁ └ ῏ⱳ ̆ҹ GUI

ᶫѿҩ ѿ ̆ ῏ Ȃ 

 ῏ ̔ҹ GUI ᴆ ᶫ ῏ ȁ

Ȃ
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2 

־ .2  

ᵬҹ ῒ ᴆ ̆ ̂ ᴆ ȁ ᵬ ̃ҍ

ᴆ ӊ ᶫѿ ῏ ̆ҹ ᶫѿ ȁ ȁ ⱳ

ᴆ Ȃ 

 

 5 

 5 ̆ Ҋ₃ҩץ ԑ῏ ᴆ  ̔

 libutilitis ̔ ҍ ᴆ ȁ ᵬ ῏ ⱳ ̆ ץ ҹ ̆

ᶫѿ ⱳ Ȃ 

 libcrypto̔ᶭ libutilitis ҈ Ȃ

ȁ ̆ ץ ҹ ѿ ҍӊ ῏ ⱳ Ȃ 

 ⱳ ̂DM̃̆  ̔

 libreport̔ ԍ libutilitis ̆ Excel 2.0̂ BIFF ȁ̃Excel XP̂ ExcelML ȁ̃Excel 

2007̂ xlsx̃ ץ HTML Ȃ ӈ ȁ ӈ
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3 

ȁ ⱳ Ȃ 

 libodbc_cpp̔ ԍ libutilitis ̆ᵬҹ ODBC / ISO CLI C++ ̆

ȁ ȁ ̂ ̃ ⱳ Ȃ 

 libsqlite_cpp̔ ԍ libutilitisȁ libcrypto SQLite ̆ SQLite ῀

C++ ̆ ⱳ Ȃ ᶫԅ ԍ VFS

ⱴ ⱬȂ 

 libapidbc̔ ԍ libutilitisȁlibcryptoȁlibodbc_cpp libsqlite_cpp ̆ ᾢ ӈԅ

ѿ ᴆ ̆ ץ ԅѿ Ҭ ᴆȂ

ҹ ᴆ Ḥ ӈԅѿ API Ύȁ№ ΐȂ 

 ᵣ ̆  ̔

 libaudioio̔ ԍ libutilitis ̆ҹ ᶫѿ ῏ IO └̆

ᶫ ѿ֓ ̆ ҉ ᶫ

└ ΐȂ 

 libmlgui̔ ԍ libutilitis wxWidgets Ȃҹ ᶫѿ ῏

ץ ῏ ⱳ Ȃ 

Ҋץ Ҭ̆ ױ ѿ׃ ֓ ᴆȂ
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3. ⅞ libut i lit is  

ᵣ׆ ҉ ̆ ᵝԍ ҩ֟ ̆ libutilitis

Ȃlibutilitis Һ ᵬ ҍ ᴆ ȁ ᵬ ῏ ̆

҉ ѿ ȁѿ ȁ ῏ Ȃ ҉ ᶫѿ֓ ΐ ⱳ Ȃ 

 

 6 

 6 ̆libutilitis №ҹ Ҋ 3ҩ ԑᶭ  ̔
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3.1  base  

ᴆ ῏ ̆ҹ҉ ᶫѿ ΐȂ 

ѿҩ ᴆ Ṝ̆ ױ ҹ ᶫ ⱳ ȁ

ȁ ẫ ȁ ȁᴨ ԍ ̆ Ҍ ŀŀ ̆

Ṝ̆ ֓ ᴆ Ԋ ╠ֲ ᴑ Ȃ Ṝ̆ Ҍױ Ҍ ѿ֓

Ạ₮ Ȃ 

̆ ╠̆Ԋᾢ ҩ № Ȃ ᶏ ױ ₮

ҹѿ ̆ Ȃbase ᴨᾢ ᶭ ҹ  ̔

1. ̂ẫ ̃̆ ̔ Ӈ ᴋⱵ̆ Ӈ ԅ Ȃ 

2. ̔Ḡ ╠ Ҋ̆ Ȃ 

3. ̔ ԍ ᶏ ̆ ֟ ᵝ ₮ Ȃ 

4. ̔ ᵞ ᴆ Ҍ ᵬ Ȃ 

5. ̆ ̔ ӈ ῤ ̆ ҉ץ ̆ Ḡ

ԍ ᵣ Ȃ 

ҍ ῏ ̆ Ҋңҩץҹ№ץ №  ̔

3.1.1   

№ ҍ ᴆ ῏ ȂҹԅḠ

̆ ѿ ῃ typedef Ȃ 

ᵬҹ ҩ ̆ ∞ ᶭ ̆ ῃ ԅ

̆Ӟᶏ ױ ԍᶏ Ȃlibutilitis ̆Ӟ ᾧ

ᶏ ̂ױ ԅ ץ Ȃ̃ 

̆ ᵌ ̆ ץ ╠ ֓ ῏

libutilitis Ҭ ⱳ ҹ Ȃ 

3.1.2   

̆ҹ ᶫ ѿ Ȃᶛ  ̔
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 Ҍ 64ᵝ Ҭ ᶫ INT64 Ȃ 

 ҹ 32ᵝȁ64ᵝ ᶫ AcquireȁReleaseץ ӈ ᵬȂ

ᵬᴨᾢᶏ intrinsic/built in ῤ Ȃ ╠

̔x86/x64ȁIA64ȁARMȁPOWERȁMIPSȁSPARC Ȃ ԍҌ ᴆ

̆libutilitis ᵬ API ᶏ ԍԑ ↓ ᴨ

ᶫ Ȃ ̆ ҹҌ ᶫ ῀ ̆

↕ ᵬ ҹ Ḡ Ȃ 

 ᶫԅ Ώȁ Ώ ῤ ῃ ᵬȂҍ ᵌ̆ῤ

ᵬᴨᾢᶏ intrinsic/built in ῤ Ȃ ╠ ᴆ ῤ

ᵬ ҍ Ȃ ԍҌ ᴆ ῤ ᵬ ̆libutilitis

ᶫԅᶏ ԑ Ȃ 

 

῏ ῤ ѿ ̆ ᵬȇC++ ҍ ȈҬ ľ

ᵬ  volatile ῏ Ŀѿ Ȃ 

 ᶫԅ ҍ / ῏ Ȃᶛ ̔ └ῤ ȁDLLפ ₮

ȁῤפ ץ̕פ ╠ ᴆ ȁ ȁ ̂ ̔

ȁ ↓ ̃ Ȃ 

 ᶫԅѿ ↓ҍ ῏ ᴨ Ȃפ ̔№ ∞ᴨ ȁ ᴨ ȁҍ ᴆ

῏ ᴨ Ȃ 

 ᶫԅῃ ∆ Ḡ └ȂC++ֽ Ḡ ѿ ᾝῤ ῃ

ῒ ӈ ∆ Ȃ ԍ Ҍ ᾝῤ ӈ ῃ ∆ ᴋᵥ

Ḡ Ȃ GCC Ҍ ӈῃ ∆ Ҭ l̆ibutilitis ᶫԅѿ

῏ ῃ ∆ Ḡ └Ȃ῏ԍ ѿ ̆

ᵬ ȇ̔C++ ҍ ȈҬ ľῃ ∆ ῃ ԑᶭ

Ŀѿ Ȃ 

 ԅѿ ῏ ΐ̆ ╠҉Ҋ ҉Ҋ ҉ ₱

Ḥ ̆ ȁ ᴆ ȁ ȁ₱ / ̂ MSVC/GCC

̃ Ḥ Ȃ 

ԅ ̆ ΐӞ Ȃᶛ  ̔

 ̂ ̃ Ȃ ԍ Ҭ ᴰף C

̆ῒҺ Ҋ  ̔

 ꜚ ̔ ᵥ ץ̆ Ȃ 

 ᾑ ñ ∆ ̂RAIĨò ̆Ḡ Ҍᴪ֟ ῤ

http://baiy.cn/doc/cpp/index.htm
http://baiy.cn/doc/cpp/advanced_topic_about_multicore_and_threading.htm#原子操作和_volatile_关键字
http://baiy.cn/doc/cpp/advanced_topic_about_multicore_and_threading.htm#原子操作和_volatile_关键字
http://baiy.cn/doc/cpp/index.htm
http://baiy.cn/doc/cpp/advanced_topic_about_multicore_and_threading.htm#全局对象初始化时的线程安全性和相互依赖性问题
http://baiy.cn/doc/cpp/advanced_topic_about_multicore_and_threading.htm#全局对象初始化时的线程安全性和相互依赖性问题
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Ȃ 

 ̔ ⇔ ȁ └ ̆ ᴋᵥ ᵬ ҍ ῃѿ Ȃ ᶏ

⇔ ȁ └ Ӟֽ ⱴԅ ᵬȂ 

 ᾧ ̔ ῤ ῒ ̆ ῏ Ȃ 

 ӈ NIL ṿ̔ NULL ҹNIL ṿ ᶏ ῃ delete ᵬ

Ȃᵖ ῃ ץ ӈ NIL ṿȂᶛ ̔ ԍ ᵬ ᴆ

̆ ץ ҹ close₱ ̆ NIL ṿҹ INVALID_HANDLEȂ

ӈ NIL ṿ ᵬҹ ᴰ῀ ̆Ҍᴪ ⱴᴋᵥ

Ȃ 

 ̂ Ȃ̃ 

 DontInit ̆ ꜛ⇔ ȁ ῃ Ȃ῏ԍ

ѿ ̆ ᵬ ȇ̔C++ ҍ ȈҬ ñ ∆

ῃ òѿ Ȃ 

ץ  Ȃ ᶏ

̆ Ḡ ῃ Ȃ Ҍ ῃ ̆ Ӟ ץ

└Ȃ 

 ҳ ̔ҳ ҍ╠ ׃ ᵌ̆Ӟ ῃ

RAII ӈȁ ӈNIL ṿ Ȃҍ ̆ ѿ ≢

ԍҳ Ҍ ̆ ᴰ Ȃҍ

₱ ᴰ Ҍ ̆ҳ ֽ ѿҩ₱ ף

ῤḠ RAII ӈ ῃ Ȃ ԍ ̆ ῒ ᵬ

ῃ ԍ ‰ Ȃ 

 basic_buffer̔ ҍ ‰ basic_string Ὶ ‖ ΐȂbasic_buffer

ҍ STL basic_string ῃῚ ̆ᵖ ᶫ ץ Ữ └Ȃ

̂reference counting̃ Ώ ̂copy-on-write ȁ̃ῤ № ȁ

‖ № ץ ̂ ̃ ‖ ̆basic_buffer ץ ᶫ basic_string

Ȃ ̆basic_bufferӞ BLOB̂basic_buffer<BYTE>̃ ԅ

≢ᴨ Ȃ 

 ұ ΐ̔ҹ basic_buffer basic_string ᶫ ⱴ ⱳ Ȃᶛ ̔

ᵬ̕ ̕ ұ ᴋⱵ̕ ᵬ̕

UNICODE ҉ BRE/ERE/ARÊ TCL 8.2̃ ↕ ̕ ԍ

ᵬ Ȃ 

 ̔CListNode ԅ ῏ ᵬȂ ԍ std::list

̆CListNode ᶫԅO(1) ғ ῤ № № ȁ֜ ȁ ꜚ ҹ

Ӟ ҹ Ȃ ᶏ ̆ ᾢ ᶏ std::list ̆

ֽ ̆ ᶏ CListNode Ғ Ȃ 

http://baiy.cn/doc/cpp/index.htm
http://baiy.cn/doc/cpp/advanced_topic_about_multicore_and_threading.htm#局部静态对象初始化时的线程安全性问题
http://baiy.cn/doc/cpp/advanced_topic_about_multicore_and_threading.htm#局部静态对象初始化时的线程安全性问题
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 LRU Cache ̔ ԍ ᶏ ̂Least Recently Used̆LRŨ

̆ ᶫ ȁ− ȁ ȁ ᵬ Ȃ ᶏ ↓

̂hash_map / unordered_map̃ȁB ̂std::map̃ ῒ STLῚ key-value

Ȃ ῤ ᶏ CListNode LRU↓ Ȃ 

 ῒ ‰ ̆ ̔ᶏ ‖ Ὶ std::vector fixed_vector ̕Ὶ

std::deque ‖ ̕ ‰ C ᴆ ᵬ ץ̕ /Ҋ

⌠ iterator ₱ Ȃ 

 ̔ new ȁ delete ’ ᶫ RAII ӈ

Ȃ̓͂ ԍ ѿ ̆ ᵬ ȇ̔C++ ҍ ȈҬ ñ

ò ľC++ └ № Ŀ Ȃ 

 └̔libutilitis ᴪ Ҥ ̆ ױז ₮

⌠ῃ ҬȂ ֓ ̔C++ ̆ᶛ ̔

Ҭ ץ̕ ᵬ ̆ᶛ ̔ ῤ Ȃҍ ̆₮ ҉Ҋ

҉ ╠₱ Ӟ ѿ ₮⌠ῃ ҬȂ 

҉ ̆ ԅ ҍ ῏ ⱳ Ȃlibutilitis ץ

Ҭ ῒ ᶭ ӈ ΐȂ 

3.2 Ἲ sysutil  

ΐ ԍ ̆ ᵬ ῏ ⱳ ҹ̆ ᶫѿҩ ῏ȁ

ȁ ⱳ ֜ԑ Ȃ ΐ ҩ ᴨᾢ ҍ

ѿ Ȃ 

ΐ ᵬ ᴆ ⱵȂ ױ ῖ

ᵬ ӥҬ ⌠ ⱳ ̆ ₃Ӎ ⱳ Ȃᶛ  ̔

 └̔ ԅ ⇔ ̂ ץ ᴍ⇔ ȁ ῀ ₮ ȁ⇔

̃̕ ̕ ̕ᴨᾢ ̕ ̕

̕ῤ ȁ ᴆ └ ̕CPU ȁῤ

̕ ⱴ ̕ ⱴ ̕ῤ ̕

̂ᶛ ̔ ѿҩ₱ ᶫ dll/so ̃ Ȃ 

 ȁTLS̔ ⇔ ȁ ȁ ȁ ȁẢ ȁ └̕ ᴨᾢ ȁ

̕ ᴨ ̕ ╠

Ḥ ̕ Һꜚ └ ╠ ԇῒ Ȃ TLS

Ữ Ȃ 

 ̔ ̂co-routinẽ ̆ ҹ ̂fiber̃ ȁco-processȁ ̂user thread̃ ̆

http://baiy.cn/doc/cpp/index.htm
http://baiy.cn/doc/cpp/index.htm#代码风格与版式_异常
http://baiy.cn/doc/cpp/index.htm#代码风格与版式_异常
http://baiy.cn/doc/cpp/inside_exception.htm
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ѿ └Ȃlibutilitis ᵬ̆ ᶫԅѿҩ

ԍ FIFO Ȃ ѿҩ ̆ Ӟ

Ḃ ӈҌ Ȃ 

 Ḥ ȁԑ ȁԊᴆ̂ ᴆ ȁ̃ └Ȃ ̆ ԍ ᴆ ̆

libutilitis ԅ ԑ ̂FUTEX̃ Ḥ ȁ └Ȃ

ԑ ԅ ῃ ԑ ̆ ԍҌ ⱴ

῀ῤ ̆ ץ ԅῒ ᵬ Ȃ ԑ Windows Critical Section

ү ⱳ ̂ ̔ ̃̆ Ӟ ԍ Critical SectionȂ Ḥ ҍ

ᵌȂlibutilitis Ҭ ԑ Ḥ ᵬ̆ ғ ץ ꜚ

╠ ̆ Ҭ ꜚ fallback⌠ ‰҉ Ȃ Ҍ

ᶫ ᴆ ̆ Ḥ ԍ Ḥ ̆ ԑ ԍ ԑ

Ȃ ḱ ף ץ ῏ ᶏ ╠

Ȃ 

 ꜚ ̂dll/sõ ⱴ ΐ̔ ῏ ꜚ ⱴ api῀ ᵝ ΐȂ 

 ᴆȁ ȁ Ḥ IO ᵬ̔libutilitis ԅ ᴆȁ ̂socket̆

IPv4 IPv6̃ ȁұ ȁ Ḥ IO ᵬȂ ᶫԅѿ ῏

IO ̂ Ҋ Ȃ̃ 

 ᴆ ῍֣ῤ ̔ ȁΏȁ Ώ ̂COW̃ Ȃ ץ ᴆ

῍֣ῤ ῤ ҉Ȃ 

 ̔ ΐȂ ȁ ᴆ ȁ └ȁ

ꜚȁ− ȁ ᵬȂ ᴆ Ḥ ̕

╠ Ҭ ̂mount̃ Ḥ Ȃ 

 ȁ ȁDST ↕ ᵬ̔libutilitis ᶫ ғⱳ ү

῏ ᵬȂ ᵬȂ 

 ̔ ᵬ ᶫ └Ȃ 

 ̔ ⌠ syslogd̂ unix̃ System Event ServicêWindows̃ ҬȂ 

 Ⱶ ̔ ⱴȁ− ╠ Ҭ Ⱶ ꜚ̂Windows̃Ȃ 

 Ⱶ̂ ̃ ᶏ̔ ҩ ῏ Windows Service Unix DaemonȂ 

 ̔ Windows APIȁPOSIX libiconvȁIBM libicu ISO C locale APIȂ

╠ ᴨ Ȃ 

 Ḥ ̔ҍ ̂basẽ Ҭ ֓ ӈ Ҍ ̆libutilitis ᶫԅ

ꜚ ╠ ῏Ḥ ΐȂ Ḥ ̔ ᵬ ȁ֟ ↓ȁ

ȁService Pack / Patchȁ ȁῤ ȁCPU ȁCPU ȁCPU

ȁ Ȃ 

 Ύ ȁ ̂ ̃ └ ῒ ⱳ Ȃ 
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 ῤ ̂ ȁΏ ̃ ȁ ̂ ȁ῏ ȁ ȁ̃

ⱳ Ȃ 

sysutil ӞҹҌ ֓ ⱳ ᶫ Ȃᶛ ̔ Ҍ

Ύ ᵬ Ҭ ᶫⱳ ῃῚ Ύ ̆ ⱳ Ҍ

̆ ꜚ℗ ⌠ ԍ ╠ Ȃᶛ ̔ WindowsҬᴨᾢᶏ ᶫ Ύ

Ⱶ̆ ῒ ↕ᶏ libutilitis ᶫ Ύ ⱵȂ 

̆ ΐ Ӟ ᶫԅѿ֓ҍ ℗ ῏ Ȃᶛ ̔ Ⱶ

ԅ Ⱶ ‰ ᵬ Ȃᶏ ҩ POSIX Ҋ ҹѿҩ

Daemon̆ Windows Ҋ↕ᴪץ Service ᴍҍ ҉ Service Manager ᵬȂץ

Ҋѿҩ ҬҒ IO Ȃ ΐ ῏

ᶫԅ ꜛȂ ױ ᵞԅ ̆ ԅ

ף Ȃ 

libutilitis Ạ⌠ ҩ ҉ ᶫѿ ⱳ ̆ᵖ ׅ̆ ѿ

֓ ῃ Ȃ ף ᶛ Ⱶ ԅȂWinNT ↓ ᶫԅ Ⱶ

̆ ѿ └ ╠ ῤ Ⱶ ꜚ Ȃ ᵌ └ "POSIX

"̂un*x/linux ̃ DOS Ҭ Ҍ Ȃ ̆ ҹ ҍ Ҭῒ ᴆ

֜ԑ̆ ᵌⱳ ץ ӎ ᵬ ╠ Ҋ ᴏ Ȃ 

libutilitis ѿ ‰↕ ȁ Ȃlibutilitis ץ Ҍ ֓ⱳ ̆ᵖ

ѿ̆ ҩⱳ ᶫ ̆ Ḡ ⱳ ᵬȂ ԍ ⱳ ̆

libutilitis ӇҌԇ ᶫ̆ Ӈ ₮ ᵬ ̂ᶛ ̔Ҍᴪ ᶫѿҩҌ ᴆ

Ȃ Ḡ ԅ Ҍᴪ ҹ libutilitis ᶫ ᴆ ԅ ֓ ᵬ

̆ ғ ⱳ Ῥ ѿ Ȃ̃ 

ԍ҉ץ ‰↕̆libutilitis Ҭ ⱳ ⌠ ῃ ⱬȂ῏ԍ

Ḥ ̆ libutilitis ΎȂ 

ҍ ΐ ѿ ԅ ῏ Ⱶ̆ᵖ ѿҩ Ҭ̆

⌠ ᵬ ῏ ᴆ ’Ȃᶛ ̔ ᶭ ҩ ҈

COM ᴆ̕ף ᶏ ῤ ᴨ Ȃ 

҉ C̆/C++ ֲ ӊѿ Ḡ ԅ ᶏ ȁⱳ ү ᴨ

̆ ᶫԅ ᴆ ⱬȂlibutilitis ׆ Ҍ ҹ

֓ᴋⱵ҉ ̆ ̆libutilitis ⱬԍ ᶫԅѿ Ғ ΐ̆ ꜛ ץ ᴨ

ȁ Ḃԍ ⌠ Ȃ 

libutilitis ⱳ ̆ҹ ᶫѿ ȁ ȁ ῏ Ȃ ױ

℗ ᵣᴪ⌠̆ ҈ҩ ᴆҬ ᴋ ѿҩ̆ Ḇᶏ libutilitis̆ ֓

̂ז ז ̃ №῏ ⱳ Ȃlibutilitis ⁞ ֟ ף ҍ ֜ԑ

̆Ӟ ꜛ ץ ֓ ҍ ֜ԑ ᴋⱵȂ 
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ᶛ ̔ ΐ Ҭ ᶫԅ ԍ∞≢ ╠ ̆ ץ ԍ ≢ ȁ

ȁ ‰ ΐ ⱬ̕ ᵬ ̕ CPU ȁᵝ ȁ

Ḥ Ȃ ԅ Ҍ ῤ ץ̆ ԍ ꜚ

Ḥ ΐ Ȃ 

libutilitis № ᴋⱵ̆ ꜛ ץ Ḃȁᴨ Ḃԍ

֓ ֜ԑ №̆ ֟ ף ȁ ẫ ≠ԍ ֟ Ȃ 

3.2.1  IO  

IO ↕ ԅ ԍ ȁ IOᵊ Ȃ ᵣ ̆ ╠ IOᵊ

Һ Ҋ₃ץ  ̔

 1̔ ȁ IO + / ̆ ѿ / Ȃ

IOᵊ ̆ apache web Ⱶ ᶏ ҩ ᵬȂҍ ̆

Ӟ ᵞ ᵊ ȂҺ ᵣ ҹ̔ ҩ ⇔ ѿҩ / ̕

Ⱶ Һ / ⇔ ℗ ҉̕ ԍ +

DDoS ₯ ӎ ⱬ̕ Ҍ ̂ ҹ ҩ

ѿҩ Ⱶ ̃ Ȃ 

 2̔ ȁ IO + poll̂ epoll/kqueue/event portsé̃ + ̆

ѿ Ȃ ᵬ ᶫ ѿҩ

Ҭ ֓ Ȃ Ώ̂ ׆̔

‖ ῤ ₮ ⌠ ‖ Ҭ̃̆ Ῥ ᶏ

Ȃ ᵊ ᴨ ᶏץ ̆ ⌠

Ȃ ̆ ғᶭ ԍ ᵬ APIȂ 

 3̔ IO  + ̆ ꜚ ѿ ᵊ Ȃ ѿ Ҭ̆

IO ᵬ ֜ ᵬ ̆ ᵬ └

Ȃ ҉̆ IO ᵊ ̔ ҹ ѿ Ҭ̆

ᴰ ῤ ֜ ᴆ̆ ᴆ DMA ҩῤ ᵝ IO

ᵬ̆ ԅῤ Ȃ IO ᵬ ̆ ᴆ Ҭ ᵬ ̆

ᵬ Ȃ ᾧԅ 2Ҭ ᵬ ᵬȂ

Ҍᵖ ̆ ԍ ץ ꜚ ֜ ҩ IO ̆ ᶏ ᵬ ᴆ

ᴪ ᵬ ̂ᶛ ̔ ҩ ⌠ѿҩ IO Ҭ Ώ̃

ץ ᴨ ̂ᶛ ̔ ׆ Ώ ̃ Ȃ Һ

̆ ғῒ ‗ԍ ᵬ Ȃ 

̆ ҉ ̆ 3 ᶏ IO IO Ȃᵖ ’

‗ԍ ᵬ Ȃɒ L̔inux Solaris ╠ Ҍ k̆ernel socket 

AIO ᵬ̆ ֓ ҉ IO ᵬ Ҋᶏ + ȁ IÔ ̔

1̃ Ȃ ץ ̆ᶏ ֓ ᶫ AIO Ⱶ ᴪ Ҥ ⱷ Ȃ 
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ѿ ̆ ԍ epollȁkqueueȁport_getȁ/dev/pollץ pollset poll

Ҭ ԅ O(1) ̆Ῥⱴ҉ № ף ᵬ ῤ

Ώ └ ԅ № IO ῤ Ȃ Ҭ̆ΐ

ᵣᵥ IO ҹ ╠ ᶫ ῤ ף № ᵬ

Ȃ 

libutilitis IO ҹ ᶫԅѿ ῏ IO └̆ ғ ᶏ

╠ IOᵊ Ȃΐᵣ  ̔

 WinNT ↓̂NT/2k/xp/2k3/Vista/2k8/Win7....̃ ҉ᶏ Overlapped IO + IOCPȂ 

 WinCE ↓̂WinCE / WinMobilẽ ҉ᶏ Overlapped IO + EventȂ 

 FreeBSD / Apple Mac OS X / HP-UX / IBM AIX ῤ AIO posix ҉ᶏ

POSIX AIO + Realtime SignalȂp ԍ IO Ҍ ̆ ԍ AIO

̂Socket AIÕ ̆ Ҋᶛ  ̔

 FreeBSDҬ Socket AIOᶏ kqueue Ȃ 

 HP-UX v11 ҉ץ Socket AIOᶏ  /dev/poll Ȃ 

 IBM AIX v6.1 ҉ץ Socket AIOᶏ pollset Ȃ 

 ῒ ҉ AIO ѿ ᶏ POSIX AIO + Realtime Signal Ȃ 

 Linux҉̆ᶏ Nonblocking IO + epollȂ 

 NetBSD / OpenBSD / DrangonFly҉ᶏ Nonblocking IO + kqueueȂ 

  (Open)Solaris҉ᶏ Nonblocking IO + Event Completion FramworkȂ 

 RTEMS / eCos / DOS Ҍ ᴋᵥ IO Ҋ ᶏ̆ + IO Ȃ 

3.3  Ἲ facility  

ΐ ԍ҉ץңҩ ̆ ᶫѿ֓ ȁⱳ ȁ

̆Һ ԍ ף Ȃ ԍ ԍ base sysutil ̆ ץ Ӟ

ԅ ῏ Ȃ Ҭ ᶫ ΐ  ̔

 ̔ ᶫԅ RAII ‰↕ ҳ ȁῃ ȁ /Ώ ȁ ֟ /

ᴨ ̂ ̔ Ḥ ȁ ԑ ᴨ ȁ

ᴨ Ȃ̃ 

פ  ↕ ȁ ΐ ΐ ȁ פ ↕

Ȃ 
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 ↕ פ Ȃ 

 ῃ ↓̔ ԅ ԍ Ḥ ↓ └̆ ᶏץ std::dequeȁ

std::listȁbase Ҭ ӈ ץ↓ std::priority_queuê ᴨᾢ ↓̃

̂ᵬҹ ᴰ῀ Ȃ̃ ↓ᶏ ֟ / ̆ Ҍ ᶛ ᴨ

ᵣ ᶫ ̂ᵬҹ ᴰ῀̆ᶛ ̔ᶏ ԑ ᵣ Ȃ̃ 

 

ԅ ӥ ῖ ↓ ̆libutilitis ԅѿ ᾛ Ώ῀ ↓Ȃ

↓ᾛ ֟ └ Ώ῀̆ᵖ ֟ ₮ԅ ↓ ̆

↕ ֟ ᾝ ╧ ↓Ҭ ᾝ Ȃ ᾛ ₮ ↓Һ

ᴰ ѿ֓Ҍ Ḡ ̆ ғ ᶏ Ȃ 

 └̔libutilitis ҹ ᶫԅѿ № Ḥ ̆ ҹץ

ᾛ Ԋᴆ ᵞ ≢̂ ᵞ Ȃ̃ ѿҩ ץ ҩ

̂Logger̃ ȂLogge ף ѿ ԍ Ữ Ḥ ̆ᶛ ̔ ȁ ᴆȁ

Ⱶ Ȃ ѿҩ ҬΏ῀ ̆ № ⌠ ҩ

҉ LoggerȂlibutilitis ԅ ᴆȁ ȁ ‰ ₮ ȁ ᴆȁῤ

‖ ȁ ȁ Ⱶ̂Windows Event Service / UNIX syslogd̃̆ ץ

syslog ̂RFC 3164̃ Ⱶ ῤ Ȃ ̆ Ӟ ץ

Ḃ Ȃ 

 

ѿ ҹ ΐ̆ ҹ ᶫѿ └̆

╠ ’̆ ‗ ᾛ ѿ Ȃlibutilitis ҹ ᶫ

ԅ ԍ ↕ Ȃ Ӟ ץ Ḃ

└Ȃ 

 

ҹԅ ̆ ֟ Ҋ ̆ ץ

Ȃ ᶏ ̆ ֜⌠ѿҩ ↓̆

ᴪ ᵬ ῤ ԊⱵȂ Ώ῀

̂ ̔ ȁ ȁ ̃ ᵬȂ 

 modem └ⱳ ̂ ԍұ Ḥ AT פ └̃̔ AT פ ȁ

ᵬȁ ̆ ԍᵞ ᴰ Ȃ 

 Bell ӈ̆ ԍ Avaya֜ ῒ Ҭ RSP̂ ᴪ ̆

Reliable Session Protocol̆ ԍ TCP ұ Ḥ ̃ ȂRSP ̆

ԅ ᴰȁ ץ̆ ԍ RTT Ȃ 

 ԍ ᴪ ̔ᶏ ң ĂIO ԍ libutilitis IO ̆

Ⱶ ȁ Ȃ IO ̆ ԍ ᵞ

Ⱶ Ȃ 
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 HTTP FTP ̔ FTP ꜚ ȁ HTTP Keep-Alive Connectionȁ SSL/TLSȁ

HTTP/FTP/SOCKSף Ȃ 

 ԍ IO HTTP/FastCGI/SCGI Web ̂ Ҋ Ȃ̃ 

 ↕ ̔ ѿ ̆ ԍ ṿḤ № ╠

̆ᶛ ꜚ Ȃ ↕ ҹҍ ᵌ̆ᵖ ⱴ῀ Ҭ

token ץ № № ╠ ң №ȂῒҬ╠ №ᶏ ‰ Ҭ̕ ╠

№ Ҭӊ ̆ ץ ῤ Ҭ № ̆ ↕

̂ᶛ ̔ ץ ⱴ ↕ ↕ Ȃֽ̃ ↕ ⱳ ̆ ҩ

ҹ Ҭԅ Ȃ 

 ̔ҍ sysutil ῤ ԍ ᵬ ῏ Ⱶ Ҍ ̆

ԍ libutilitis Ȃӊ ץ

̆ ҹ ᵬ ᶫ ץ ⇔ ҉

└Ȃᶛ ̔Windows҉ ҩ ֽ ⇔ 16ҩ ȂҌᵖ ̆⇔

ᴪḱ ҩ Ҭ ᵬ ׆̆ ᵣ

Ȃ 

 

libutilitis ᴋⱵ̆ ғ № Ȃ ̔

ᴋⱵ №ҹ ̆ ᴋⱵ ҍῒץ ԑҌ

Ғ ҉Ȃ Ạ ₃ҩ ̔ ᾢ̆ Ҍ Ҭ ץ

ԑ ̕ῒ ̆ ҹҌץ Ҍ № ᴨᾢ ̕Ῥ ̆ ҹץ

̂ ̃ ‰ⱳ Ȃ ԅ ‰ⱳ ̆

⌠

Ȃ 

 ᴋⱵ ̂ ԍ ̃̔ ᵬҙ ⅞ ΐ ңҩ № ̔ᴋⱵ ⅞

ᴋⱵȂ ױ ᶫҍ ᵌ ⱳ Ȃ ҉̆ᴋⱵ ԍ

Ȃ ׆ ̆ ҩ Ҭ ץ ᴋ ̂ᵖ

№ ѿҩ ԅ̃̕ ҩ Ҭ̆ ץ ᴋ

̕ ᵬҹѿ ≢  ̆ ҩᴋⱵ ῤ ץ ᴋ ҩ ⅞

ᴋⱵȂ 

 

libutilitis Ҭ ᶫ҈҉ץ ᵣ ‗Ҍ ҹѿ ̆ ױ ׆

ה Ҭ ȂῒҬ ҩ ҍ ῏ Ҭ

ԅ̆Ҋ ᶏ ᴋⱵ ⅞ҍ ᶏ ≢  ̔

 ̆ᵖ ҹץ ⅞ᴋⱵ

ᴆȂ 

 ҩ ῏ ԑ ᵬ ̆p ⅞ᴋⱵ ץ Ҍ ≢ № ̆
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Ḃ ԑ ᵬ̂ ᴋⱵ№≢ ῀Ҍ ᴋⱵ Ҭ Ȃ̃ 

 ⅞ᴋⱵ Ҍ ᴨᾢ Ȃ Ҍ Ȃ 

 ⅞ᴋⱵ Ҭ⇔ ̆ᶏ ̆ ľfire and forgetĿ ӈȂ

⇔ ᴋⱵ̆ ῏ ᵥ Ȃ 

 ̔ ӈԅ פ Ȃ ԅ

№ └Ȃ 

 ̔ ӈԅ ԍ ↓ Ȃ 

 ӄ ̔ ӈԅ ӄ ̂ ↓ ̃ ̆ ғ ԅң ↓ Ữ

̆ῒҬѿ ץ ̆ ѿ ↕Һ ᴨ Ȃ ӄ ץ

Ώ῀⌠ᴋᵥ ̆Ӟ ᴋ׆ץ ῀Ȃ 

 Ύ ̂CConfig̃ ̔ ᶫԅWindows Ύ ᴏ ⱵȂ Ύ Һ ̔

ԍ ISXF ĬSXF ѿ ῏ ԋ └ Ȃ Ḡԅ Ύ

ⱬ Ώ ̕ ̆ Ύ Ҭ ұ ῃץUnicode

̂UTF-8 ̃Ḡ Ȃ Ҍ ᵬ ҉ӞҌᴪ₮ /Ḡ Ӱ ȁ

Ҍ ӊ ̕ ̆ Ύ ῀ ̆ ṿ ҬȂ

ᶏ Ҭ Ӟ Ḡץ ̕ ҍCSVȁINIȁJSONȁ

XML ץ Windows Ύ ῀ ₮ ᵬȂ 

 

CConfig ᴆ ᶫԅ ᴋ ңҩ ӊ ⱬȂ ̂ ṿ

− ̃ ᶏ  ԋ └ ỮȂ ץ ԍ CConfig

ץ̆҉ ȁ └ⱳ ȂCConfig ᴆ ԋ └

ҹֲ Ḥ ̆ Ḃ ḱ ץ ⱳ

Ȃ 

 

ԍ CConfig Schemaΐ ȁ ȁ ȁ ȁ ȁᶏ ȁץ

CSVȁINIȁJSONȁXML ֜ ᴨ ̆ ԍҌ ̂ ̃

ḤȂҹԅ ᵞ ᵬᴩᵄ ҈ ᶏ ̆ ԅ CConfig

ΐ ̆ ױ №≢ ᶫԅ JavaScriptȁC/C++ȁJavaȁ.NET̂ C#ȁVB.NETȁ

J# ̃ PHP CConfig ᴆȂ 

 

῏ԍ CConfig Ḥ ̆ 6̔.2.4 ᴆ 6̕.3 CConfig Language Binding

ᴆ̕ץ 6.4 JavaScript ΐ ̇libbaiyȂ 

 ұ ↕ ̔ ѿҩ ұ ↕ Ҭ̆ ץ ᴋ ҩ ұ ↕Ȃ

ץ ֓ ↕ ҉ ұ ᵬȂlibutilitis ╠ ұ

↕ ̔ ↕ȁ ↕ȁ ↕ ↕ ҽ ↕ Ȃ 
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 ̔⇔ ꜚ Ȃ 

 ̔libutilitis ӈԅѿ ̆ ῤ ̆

ᶫԅү ̆ ̔ ԍ ᴆȁ ȁұ ȁ ↓ȁῤ ‖

ȂӞ ԅ ̆ ̔ ȁT ȂҊ Ҭ ׃

libaudioio ԍ Ȃ 

 ᴆ ̂VFS̃ V̔FS ѿҩ ̆ᴋᵥѿҩ ҹ ᴆ

ץ ҹѿҩ Ȃ ΐᵣ ≢Ҍ ̆VFS №ҹ ԍ ᴆ Ȃ 

 

libutilitis ‰ ȁ ԍ FTP VFS ԍHTTP ᴆȂҍ

̆libutilitis Ӟ ӈԅѿҩ ̆ ԍ ᴆ ̔ ҩ ץ ᴋ

ᴆ ᴆ ѿҩ ѿ ᴆ Ȃ ғ ҹ ҩ ᴆ ⱴ

ᴋ ᾝ ̂ ҹῒ ⱴѿҩ Ύ Ȃ̃ ӊ l̆ibutilitis Ҭ ѿҩ ῃ

ԍῤ Ȃῤ ⇔ ҳ memory cache № Ȃ 

 

Ҭ ץ ̆ ץ Ȃ ̆ libcryptoҬ ӈ

ԅѿҩ ⱴ ᴆ ̂ Ҋ Ȃ̃ 

 ̔ ᶫץҊ ⱳ  ̔

 ̔ ѿ ῤ ̆ ᶫ ұ

ⱵȂ ץ ᵬ ⱳ Ȃ 

 ᴆ − Ⱶ̔ ⇔ ѿҩҳ ᴆӊ╠̆ Ԋᾢ − Ȃ ᶏ

Ҥ Ԋ ̆ӞᴪḠ Ҋ ꜚ − ֓ ᴆȂ

− Ⱶ ᶫ ԍԊⱵ Ḡ Ȃ 

 ҳ ᴆ Ⱶ̔ ѿҩҳ ᴆȂ 

 ԍ IP IP ↓ ̆ IPv4 IPv6Ȃ ᵬ ȁ ȁ

ⱴȁ− ȁ ↓ Ȃ ץ Ȃ 

 Ḥ ֜ ̂Inter System eXchangeable Format̃ Ώ ᵬ̔ Ḥ ֜

ѿ ῏ȁ Ḥ ԋ └ ȂҺ ԍ ↓

Ḥ ֜ ȂISXF SUN XDR̂ NDR/RPC̃ ץ  ISO/IEC/ITU ASN.1 2002 

DER/BERԋ └Ḥ ҍ֜ ̆ ≢ҹ Inte ARMȁMIPS Һ

̂LE ̃ᴨ ȂISXF ᴋᵥ׆ץ ῀ ᴋᵥ Ώ῀ ISXF

Ḥ Ȃ 

 ̔ ̂CVarTypẽ Һ ԍ ᶏ ꜚ

Ȃ ᵌԍ ῖ VARIANT _variant_t̆ ԅ ᵌ JavaScript

Ҭ ꜚ ᵬȂҍ_variant_t Ҍ ̆ ԍҌ ȁ

ᴰ ̆ CVarType ץ Ώ ᴰ ̆
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׆ Ȃ 

 ῏ ץ̆ ᶏ ԍ ̂ - ̃ ᴆ Ȃ

ҹ O(1) ̆ Ҭ ҩ ᴋ ȁḤ ȁ

ꜛḤ ⱴ Ȃ ꜚ ╠ ꜚ ᵣ

ᵬȂ 

 CSVȁJSON ̆ᶏ ף ᴨ № ̆ ᵞ

ᴆ Ȃ 

 ԍ ᴆ ᵬȂ 

 ᴆ ᵬȂ ᶫԅ ꜚ ̂ ̔ ȁ ȁ ̃ ᴆ ᵬ

̆ Ḡ ᴆ Ȃ ҩⱳ ԍ Ⱶ ֟ Ҭ

Ȃ 

 ꜚ ῤ ‖ ᴆ Ώ Ȃ 

 ̆ ӈԅ ȂQuery ҹľ̔( └ ᴆ) AND (

ᴆ) + ᴆ + Limit/Offset └ + ĿȂῒҬľ └ ᴆĿ ľ ᴆĿ

ץ ᴋ ҩ Ȃ ҩ Ҭ ԍȁҌ ȁ ԍȁ ԍȁ

ԍ ԍȁ ԍȁ ԍ ԍȁ ȁ ↕ ᵬ̆

ᵬ Ȃ 

 

̆ ҩ ӊ ᶏ ANDȁOR ץ NOT ұ Ȃ AND

ᵬ ᴨᾢ ԍ OR̆ ᵖ Ḃץ ӈ ᵬᴨᾢ Ȃľ ᴆĿҬ

ᴋ ҩ ṕ Ȃ 

 

ľ └ ᴆĿ ҹԅ Ḃ └ ⱳ Ȃ 

 ̔ ҉ ȁ ӈ№ ȁҬ ף

ᴨ ̆ ҉ Ȃ ᶏ ľ  > AND > ORĿ

ᴨᾢ ṿ̆ ̂ ṿ Ȃ̃ҹԅḠ

̆ ṿꜚᵬ ᶫ Ȃ 

 

ԅᶏ Ҍᶭ ԍ ֟ ץ ̆ ᶫԅ SQL Ҍ

̆ ̔ UNICODE ARE ↕ ȁ Ҭ

῏ ȁҙⱵ ֜ ȁ ץ̆ ῒ ӈ

Ȃ 

 

ҍ Ҭ ῒ ᴆ ᵌ̆ ᶏ C/C++ ̆ῒ ף Һ ᴆ

҉ ᶏ ᴨ Ȃῒ 500 ᴑҙ ֟ Ҭ
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Ȃ ᶏ῏ ԅ ᴨ ̆ ѿ 2010₮ Thinkpad W510̂ 4 8

̃ ҉ֽ̆ ῒҬ ̂Intel Core i7 1.6GHz̃Ӟ ̂A and B or 

C and D̃ 1300҆ ṿ Ȃ 

 ꜛ№ ̔ ұ ҹ Ḃ ̆ ȁ

ҹ Ώ ץ Ώ Ȃɒ ұ̔"_Steven.Jobs_" ҹ '̔steven jobs' ץ

 'sj'Ȃ 

 

ӊ ̆ ꜛ№ ץ ҹ Ҁ

̆ ғ Ȃᶛ ̆ ұ №≢ ҹ ȁ

ȁ Ҍ Ҁ ץ Ḃ Ȃ ̔ᶏ

 "Calvin¥ " ₮ 'calvin zhao'  'cz'̆  ᶏ ↕֟  'calvin 

jhao'  'cj'Ȃ ᵌ ̆  "13 " ҹ '13 shu'  '13s'Ȃ 

 

ԍ ̆№ ₮ ↓ Ȃ ᶛ ̔  " " ҹ 'chan 

tian fang'ȁ'dan tian fang'ȁ'shan tian fang'̆ ץ  'dtf'ȁ'ctf'ȁ  'stf'Ȃ 

ΐ ⱴ ᴆ ꜛ ѿ ᶛ ᴋ

Ⱶ̕⁞ ף ̕ ᵞף Ώ ץ̆ ҙⱵף ⱬȂ 

̆ ԍ ₱ ѿ ѿ Ẓ ̕RTTI

type_info ץ̕ ѿ

̆ base sysutil Ҭ ┴ ᾧԅ ץ ῒ C++ Ȃp facility Ҭ

↕ ץ ᶏ Ȃ῏ԍ҉ױ C++ ΐᵣ№ ̆ ᵬ ȇ̔C++ ҍᶏ

ȈҬ "RTTIȁ ₱ № ᶏ "ѿ ̂http://baiy.cñȂ 

3.3.1 Web  

libutilitis HTTP̂ RFC2616̃ /FastCGÎ www.fastcgi.com̃ /SCGÎ www.python.ca/scgi/̃ 

ῤ web ȂץҊ ױז  ̔

 IO  IO+  Keep-Alive  

FastCGI    

SCGI    

HTTP    

҉ ̆ ҈ҩ l̆ibutilitis ᶫԅ IO IO+ ң

Ȃ 

http://baiy.cn/doc/cpp/index.htm
http://baiy.cn/doc/cpp/index.htm
http://baiy.cn/doc/cpp/inside_rtti.htm
http://baiy.cn/
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IO+  

IO+ ᵊ Һ ԍ ᵞ web Ȃῒ ᵬ Ҋ  ̔

 

 7 

 7 ̆ ԍ IO Web ҈ҩҺ № ̆ᶭ ҹ̔

ȁWeb ץ↓ ᵬ Ȃ 

Web ף Web ̆ ҍ ῏ ∆
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ᵬȂ ῒ ῀Web ↓ ̆ Ҋѿҩ Ȃҹԅ Ҋ

̆ ֓ ᵬ Ȃ Ҭ ץ ̆Ӟ ץ

’ꜚ Ȃ 

Web ↓ ̆ Ҋ № Ҭ̆

ҩ ↓Ӟ ῃ Ҭ ȂWeb ↓

Ȃ 

ᵬ Ҍ ׆ ↓ ₮ ̆ ȁ№ ῤ ̆

̆ Ȃ ᵬ ץ ╠ ’

ꜚ Ȃ ԍ ̆ ᵬ Ḡ ṿȂ ⱴ ̆

ҹ ᶫ ⱬ̆ ᴪ ⱴ̆ ⌠ ⌠ ṿҹ Ȃ ҙⱵ

̆ Ҋ ̆ ᴪ ᵬ ̆ ⌠ ⌠

ṿҹ Ȃ ᵬ ץ Ȃ 

Ҍ ̆ ԍ IO Web ץ ң Ҍ ᵊ

 ̔

 IO ̔ IO Ҭ̆ ᵬ ѿ ѿҩWeb ̆ ῒ

ȁ№ ȁ ȁ ᵬ Ȃ Ῥ

Ҋѿҩ Ȃ IO ȁ ᵊ Ȃᵖ

Ҭ ⱬ ᵞ Ȃ 

 № ̔ № Ҭ̆ ҩ⌠ ᴪ № ⱴץ Ȃ

ѿҩ ̆ ᵬ ҩ ҍῒ ῏ ᵬ ῀ ↓

Ȃ ׆ ↓ ₮Ҋѿҩ Ȃ Ҋ ᶫ

IO Ⱶ № Ȃᵖ Ḡ Ҭ Ȃ 

Web  

ҍ Ҍ l̆ibutilitis ᶏ sysutil ᶫ IO ԅѿ ԍ IO+

Web Ȃ ᶏ ѿ 2002 ₮ AMD AthlonXP 2600+̂ /

@1.8GHz̃ ҉̆ Ӟ ץ ҆ Ȃ ѿ 2011₮ Intel

56xx ῀ 1U PC Server҉̆ ⌠ ҆ Ȃҍ IIS+asp.net / 

Apache+php / Nginx+phpץ Java / Python / RoR ̆ ԍ C/C++ Web

ΐ ₃ᵥ ᴨלȂ 

̆ ᶏ  .NET / Java / PHP / RoR / Python ᵞ №̆ ҍNginx 

/ Lighttpd / Charokeeץ IIS ѿ Web Ⱶ Ạ ̆Web ֞Ҍ

Ăpacheӊ ѿ ᵞ ῃ Ȃ ᵀ ᶃ ԍ

Ȃᵬҹ Ҋץ̆ Web IISȁNginx Ҍ ҉ ̂RPS̃
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 ̔

Web Ⱶ  ̂RPS̃  

IIS Windows 2k3 / TinkPad T61 Core 2 Duo Mobile @2.0GHz 33500 

libutilit is  Windows 2k3 / TinkPad T61 Core 2 Duo Mobile @2.0GHz 33200 

Apache Windows 2k3 / TinkPad T61 Core 2 Duo Mobile @2.0GHz 5650 

IIS/ASP.NET Windows 2k3 / TinkPad T61 Core 2 Duo Mobile @2.0GHz 5270 

Nginx Ubuntu 8.04LTS / VMWare Single Core Guest @ Tinkpad T61 17000 

libutilit is  Ubuntu 8.04LTS / VMWare Single Core Guest @ Tinkpad T61 18900 

Nginx/PHP Ubuntu 8.04LTS / VMWare Single Core Guest @ Tinkpad T61 160 

 1: Web  RPS  

Һ Ғ ԍ ҩ ҉ Ȃҹ ̆ ױ

ֽ ѿҩ ľHello WorldĿ Ḃץ ῤ ᴰ ⌠ ᵞȂ

Windows ҉ ѿ 2007 ₮ IBM ThinkPad T61 ҉ ̂

2.0GHz 2 ꜚ 4GB DDR2 800 ῤ ̃̆ ᵬ ҹWindows 2003 SP2Ȃ

Linux ҉ ҉ Ҋ VMWare Ҭ ̂Guest ҹ

CPU/768MBῤ ̃̆ ᵬ ҹ Ubuntu 8.04LTSȂῒҬNginx ᴨ ̆ ↕

ԅ gzip ץ Ҋ̆ῒ ֽҹ 12400 RPSȂ 

҉ Ҭ 10 ṿ Ȃ׆ Ҭ ₮̆

libutilitis Web ASP.NET / PHP Ԉ ̆ ҍ IIS / Nginx

Web ServerҌ ҉ҊȂ ѿ libutilitis ҍ ֓֟ ѿ ̆ ᶏ ԅ

ᵬ ᴆ IO Ȃᶛ ̔ Windows ҉̆ ҍױ IISѿ ᶏ

IO+IOCP ̕ Linux ҉̆ ҍױ Nginxᶏ ѿ IO+epoll Ȃ 

҉ץ̆ 100 /10҆ ⱬҊ Ȃ100

Ҍᴪ Apache / PHP / ASP.NET ▲Ҋ ̆

҉ CPUȁ ῤ ≠ ⌠ Ȃ 

҉ץ̆ ֽ ԅWeb ѿҩ┴ Ȃ ԍѿҩ ̆ ԍ ҉ Web

̆ῒ ץ ┴Ҋ҈ҩץ №≢  ̔

 ̔ ҉̆Web HTTP Ȃ 

 ̔ ҉̆Web Ȃ 

 ꜚ ῤ ̔ ҉̆ ȁ ȁ ῤ

Ȃ 

₮ ̔ ‰ ѿ ӊ╠̆ ץ ῒ ┴

Ȃᶛ ̔╠ Ҭ ľHello WorldĿ
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Ҭ Ҋ ̆ Ḡ ҉ ԅῒ ┴ Ȃ 

Ḡ ̆ ף Ȃᶛ ̔ ȁ

Ҭ ľ ⱬĿȁľ Ŀȁľ1 ‰ Ŀȁľ Ŀ ̆

ѿ 0-100kmⱴ ̆ ̂ ȁ̃ ’̂ ̆ ȁ̃ ̂ ̃

ᾢ‗ ᴆӞ Ȃ ≠ԍ ̆ӞḂԍ Ҍ ֟

№ Ȃ 

ԍ Web ѿ Ȃ ҍ Web ȁẫ ȁץ

/DDoS ₯/ ₯ Ҋ ⱬ ℗ Ȃ ╠

T61 ҉̆ libutilitis Web 20 ҆ ̆

PHP/Java/ASP.NET ῒ Web ⌠ Ȃ ῏ԍ ̆╠

Ȃ 

ԍꜚ ῤ ̆ῒ ӊ ȂC/C++ ԍ PHP / 

Java / C# / Ruby / Perl / Python Web ᴨל ̆Internet҉

benchmark comparisonᶫ Ȃ  / memory cache֟

ԍҍWeb ῏ Ҍ ̆ ₮ Ȃ 

ױ ̆ҍ ῏ ᾟ Ԉ ғ ץ Ạ₮ Ȃ

ѿ ‰̆ performance measurement ῒ Ȃ ̆ ױ ᴋᵥ A/B

ᵀ Ȃ 

Ҍӄӊ╠̆ ᴆ Ҍ ̆ ᵌӍ ҹԅ ᵬ ȁ

ᴆ ῏ Ȃׂ ̆ ȁ ҉ ץ

ҹҺ Ԑ ̂ ѿ Ⱶ №◓ҹ VPSᶏ ᶏ̃

⌠ Ȃ ױ ꜛ ֟ ȁ ȁ

ץ̆ ⌠ ᵞ ȁ⁞ ȁץ Ԑ Ȃ 

Keep -Alive HTTP Pipelining  

ԍ ̆ ̂Keep-Aliv ẽ ԅ ӊ Ҍ TCP

̂҈ ȁ̃ ̂ ̃ ∆ ᵬ ̆Ӟ

̂TIME-WAIT ̃̆ ῏ ȂFastCGI Begin Request Ҭ

FCGI_KEEP_CONN ᵝ Keep-Alive ̆HTTP↕ ‰ Connection: 

῏ Keep-Alive Ȃlibutilitis ҹ HTTP̂1.1 1.0̃ ץ FastCGI ᶫԅ ғ

Keep-Alive Ȃ 

ԅ Ҭ l̆ibutilitis ᶫԅ HTTP1.1 ̂HTTP Pipelining̃

Ȃ Ҭ̆ ץ ҩ Ҍ Ⱶ  ̔
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 8 

 8 ̆ Ҍ ҩ ̆HTTP Pipelining ᾧԅ ľẢ- Ŀ

Ȃ ҉ ᵞԅ Ḥ ̕ ԅ ≠ ׆̆ ᵣ҉

ԅ ᵣ Ȃ 

3.3.2  Ἳ Web ᴎ 

Ҋץ ѿҩῖ web ᶛ  ̔
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 9 

 9 ԅѿҩῖ ̆҈ Web Ȃ ץ

ԍ GoogleȁYahooȁFacebookȁTwitterȁWikipedia ῤ Web ҬȂ 














































































































