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ѿȁ  

׆ IT ңҩ № ԅServer SAN ֟

ᴨ̆ל ׃ ԅῖ Server SAN֟ ---TaoCloud Server 

SAN ᴆ̔SSAN̆ SSAN ȁ ᴨלȁ֟ ȁ֟ ֟

ᴇṿ ԅ ׃ Ȃ 
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ԋȁ Ԑ Ҋ Ữ  

Ԉ Ҭ̆ ȁ IT Ⱶ ⱬ ҹ ᴑҙף

ҙ ⱳ Ȃ ȁ ȁԐ IT ԍ ̆

ᴰץ Ҭᵞ ↓ҹף ľᴰ SANĿIT ȁὅ ȁ

Ҍ ̆ ױ ȁ ȁ ̆

ҹ ᶫ ȁ ׂ ̆

Ҍ ҩҙⱵ ȂԐ ȁ ȁ№ ȁ ᴆ ӈ

Ḇ̆ᶏ Ҭ ԅ ┴ ̆

ȁ Ⱶ ȁ Ȃ 

 

ҙⱵ ꜚ̆ⱴ ԅ IT ȁ ȁ ꜚ

̆ל Ữ ₮ԅ ҹҤ ̆ΐᵣ Ҋ̔ 

 

1ȁ  

 

ף IT Ҭ ᵬ Ԑ ̆ΐ ȁ

ꜚ ̆ Ҭ ῤ Ữ ᶫ ȁ

ⱬȂ 

 

2ȁ ѿ  

 

ҙⱵ ҹῒ ᶫ ȁ Ḥ Ⱶ̆

Ữ Ҍᵖ ᶫ I/O ⱬ̆ ғῒ I/O ⱬ ꜚ

└ ῤ̆ץ ḠҙⱵ ᶫ Ⱶ ⱬȂ 

  

3ȁ ̆ ҌẢ  

 

Ữ ȁ ȁⱳ ȁҌẢ ̆ ̆

ғ ԍ ꜚ Ȃ 

 

4ȁ  

 

ף IT Ҭ ȁ ᵞ ѿ ̆

̕ Ữ ҹ ȁԐ Ҭ

Ȃ Ữ ᶫ ҉̆

ץ̆ Ҭ ᵣᴨ Ȃ 

 

5ȁ  

 

’ΐ ̆

Ữ ᴨ ȁꜚ ̆ Ữ ꜚ

̆ ȁ ҹȁ ȁ Ⱶ ̂QoS̃
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ץ̆ Ḡ ᶃ ᵬ Ȃ 

 

6ȁ ̆ ᴆ ӈ 

 

ץ ꜚ ȁ ꜚȁ ҹ SDDC ᴆ ӈ Ҭ

ҹ ׂ IT Ҭ Ҍ ̆ל Ữ Ӟ ԍ ᴆ

ӈ ↕̆ ᵣ ᾟ̆№≠ ‰

ᴆ̆ Ữ OS ᴨ Ȃ 

 

ȁ ȁԐ ȁ ̆ Ữ ץ ȁ

ȁ ȁ ҹ ̆ ῃ ̆ Ȃ 
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҈ȁ TaoCloud Server SAN ᴆ̔SSAN  

҈ Wikibon ᴑ̆ҙ Ữ ᵣ 3.9%

̆D SAN Ữ 2013 ᴑҙ Ữ 95% ᴍ ̆

ᵖ Ҋ 10 ץ -16% Ҋ ̆⌠ 2023 ᴰ SAN Ữ

▼ ҩᴑҙ Ữ Ҍ⌠ 5% ᴍ Ȃᴰ SAN Ữ ᴍ Ҋ ҹ

⌠ Server SAN ᴑҙ Server SAN ̔ῒҬ

Server SANҺ Ԑ ̆ ≢ Ὲ Ԑ ̆ῒ ᴑҙᴪ

Ḡ ⌠Ὲ Ԑ҉̕ ᴑҙῤ ҹԅ Ӟ Server SAN

Ữ ף ȁ / ᴰ SAN Ữ̆ ᴑҙ Server 

SAN Ữ ץ 28% ̆⌠ 2019 ̆ᴑҙ Server SAN

Ữ ῀ ᴰ SAN Ữ̂ SAN̆ NAS̆ DAS)Ȃ 

 

 

Server SAN≠ ҩ X86 Ⱶ Ữ ⱬ̆ ȁᵞ

̆ № Ữ ̆ SSD׃ ᾟ№ᴨ ̆ ᶫ

Ữ Ⱶ ᴑҙ ⱳ ̆ ҍԐ ȁ

ȂServer SANΐ ȁ ȁ ȁ ȁ Ȃ 

 

TaoCloud SSAN ѿ ῖ Server SAN ᴆ֟ ̆ ᴆ ӈ Ữ

̆ ׆ X86 Ⱶ ᴆ Ữ Ҭ⇔ ԍ Ⱶ SAN̆ ץ

Ḃ ᶫΐ ȁ Ữ ȂSSAN Ҭ ῃ

Share-nothing ̆ ῀ Scale-Out№ Ữ ̆ X86 Ⱶ

ῤ Ữ ̆ ׆ 2ҩ X86 Ⱶ ꜚ ⌠҉ ҩ X86 Ⱶ

̆ EB Ữ I/O Ữ Ȃᵬҹᴰ SAN
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֟ף ̆SSANᾟ№ X86 ᴆ ῤ ̂CPUȁῤ ȁ

ȁ ȁ ̃̆ ץ Ữ ᴆ ᴨ ᴆ ≠ ҹ ̆

̆ ȁ ᴆ ӈ Ữ ȂSSAN ᴑҙ

Ⱶⱳ ̂ᶛ  QoSȁ ꜚ ̃̆ ȁ ȁ

ȁ Ữ ̆ Ữ Ҍ

̆ ȁ ȁԐ Ȃ 

 

 

̆SSAN ̆ ҩ SSAN

׆̆ Ữѿ ᵣ Ҭ̆ ῤ Qemu

I/O Ȃ SSANҬ PCIe-FlashȁSSDȁHDD Ữ

ꜚ№ ȂSSAN ROW └̆ ̆

Ҭ ⇔ ̆ᾥ Ȃ 

 
TaoCloud SSAN ᴆ ̆ ҹ ≠ X86 Ⱶ ᴆ Ȃ

SSAN⇔ ᴆ ӈ Ữ ̆ᶏ ≠ X86 Ⱶ Ҭ Ữ

̆ ѿҩ ȁ ғ № ῍֣ Ữ Ȃ 

 

Ҋ ServerSAN ᴆ̔SSAN ᵣⱳ ̔ 
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ȁ TaoCloud SSAN  

TaoCloud SSAN SDS ᴆ ӈ Ữ ̆ᾟ№ IT ᴆ

ⱬ̂CPUȁῤ ȁ ȁ ȁ ̃̆ ץ Ữ ᴆ ᴨ ᴆ

≠ ҹ ̆ ̆ ȁ ᴆ ӈ Ữ Ȃ 

 

SSAN Ữ ȁ Ữ Ⱶ̆ Ữ ȁ ȁ

ῃⱴ ԅ ᴨ ̆ Ữ ȁ Ữ

ȁ Ữ Ữ Ȃ 

1ȁ Ữ  

TaoCloud SSAN ᴆ Ữ № Ữ ̆ ҩ

ѿҩ OSD ҉̆ Ữ ᴪ № Ώ῀OSD

̆ Ữ ԍ ̂Volumẽ ̆ ҩ ѿҩ Volumĕ

ᴆ └̆ ҹѿҩ ‰ ȂSSAN ԅ ESOŜ

̃ ̆ ̔ 

ü ᵝ 

ü  

ü ḱ  

ü  

ü Ḡ  

 

 

1) ᵝ 

ESOS ԅᴰ ᾝ ̆ ҹ ѿ Hash ᵬҹ

ᵝ Ȃ SSANҬ ҹѿ ̆

ѿ Hash ⌠ѿҩ 64ᵝ Ҭ̆Ῥ Hashṿ ⌠
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Hash RingȂ Ώ῀ ̆ Hash ₮ ҩ

Hashṿ̆ ץ Hash Ring № ̆ Ώ῀

ΐᵣ Ȃ ⱴ῀ ̆ ̆

ץ № Ȃѿ Hash

ᵝ̆ ғΐ ȁ№ Ȃ 

 

ѿ Hash NBD Ҭ ̆ NBD

SSAN ӈ Ữ ̆ Һ ץ Ώ

ᵝ ᵬ̆ ғ ≠ Һ ҩ ҩ SSAN ̆

ΐ Ȃ 

 

 
 

2)  

ESOS ̆ ҩ Ữ №

̆ ꜚ № ȂESOS ԅѿ ȁ

№ ̆ Ḡ № ⌠ ҉ ׆̆ ῃ Ȃ 

 

ESOS 2-Nҩ ◐ ҹ̆ ᾧ ҩ ◐ Hash⌠ ѿҩSSAN ҉̆

ESOS ԅ ◐ № └̆ ҩ ◐ Ώ῀⌠Ҍ Ữ

ȁҌ Ҭ ≠̆ ѿ └̆ № ◐ ̆

Όᵩ Ȃ ̆ Ữ ̆ESOS ̆

Ḡ № ⌠ Ữ ҉̆ ᵞ Ȃ 

 

ESOS ѿ ̆ ◐ ┴Ḡ ѿ ᴋ̆ ᴋ׆┴

◐ Ȃҹ ⌠ ѿ ̆ESOS ◐

̆ Ώ ₮ ҩΏ◐ ̆ Ώ ῃ ⱳ

ⱳ̆ῒҬᴋ ѿҩ◐ Ώ῀ ↕Ώ Ȃ ◐ ̆
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ץ ◐ ѿ ̆ ץ ᴋ ѿҩ◐ ̆ ҩ◐

Ȃ 

 

3) ḱ  

№ Ữ Ҭ̆ ԍ ̆ ᾧ ̆

Ữ ̆ ḱ └ⱴץ ȂҹԅḠ ѿ ̆

SSAN ᶫԅ ḱ └̆ Ώ ḱ ȁԊᴆ ḱ Volume

ḱ └Ȃ SSANҬ̆ ѿ ̆ ᴪ≠ Ҭ▼ᵩ

Ҭ ḱ ̆ ⱴ῀ῬẠḱ ̆

ԅḱ ̆ ̂ ҩ Ữ ῃ

̃ ’ ̆ ᴪ ҩ ḱ ’̆ESOSᴪ ꜚ

╠ I/O ḱ ᵬ ̆ Ḡ╠ I/OҌҬ Ȃ Ӟ

ҙⱵ └ ḱ Ȃ ḱ ֟

҉̆ ḱ ᴰ RAID 10Ṑ҉ץȂ 

 

4)  

№ Ữ ↕̆ SSANҬ̆ ץ ⱴ

⁞ Ȃץ ⱴ ҹᶛ̆ ᴪ ҉ ҹ ԅ ҩ

OSD  ̆ ESOSᴪ ꜚ ⌠ ⱴԅ OSD ̆ ᴪ ῤ

ѿҩ ꜚ ᵬҙ̆ OSD№ ’̆ №

⌠ OSD҉̆ Ҭ № Ȃ ᵬ

̆ ҙⱵ ҩ ̆ᴪ Ả ꜚ̆ ⌠ Ῥ

ꜚ ᵬҙ̆ ᴨ № ̆

Ȃ 

 

5) Ḡ  

ESOS Ḡ └̆ ◐ ̆ − ̆ ̆ ḱ ȂESOS

2-Nҩ ◐ ̆ ғ ◐ ̆ ҩ Volume

◐ ◐̆ Volume ᶏ ’ ꜚ  ̕ ԍҌ

‛ ̆ − ⱬ ҹ Ḡ Ȃ ץ

SSANҬ̆ESOS Volume ̆ ꜚ ◐ −

ⱳ ̕SSAN ѿ ̆SSAN ᶫԅ ḱ └̆

Ώ ḱ ȁԊᴆ ḱ Volume ḱ └̕ ԍ

̂silent data corruptioñ̆ ESOS Checksum └̆ ȁ

ṿ̆ ̆↕ ꜚḱ Ȃ 

2ȁ Ữ Ⱶ 

SSAN ᴑҙ Ữⱳ ̆ Ữ ȁ ꜚ ȁ ȁ

ᾥ ȁ ȁ ȁ ȁQoSȁ ̆ Ữ ⱵȂSSAN

ROW ᾥ └̆ῒ ῤ └ ̆

̆ ̆ ȁԐ ҙⱵҬ ᾥ

ȁ ⇔ Ȃ 
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SSAN ѿ ᴆ ӈ Ữ ̆ ԍ Ữ ̆

Ҍ ̆SSAN ≠ץ Ữ ⱳ ̆ ≠ RAID

DAS Ữ Ḡ ⱬȂ 

3ȁ IOPS ᵞ  

ȁ ҙⱵ IOPS̆ ᵞ latency̆ ԍᴰ

Ữ̆ ң ҳ ̕ ԍ№ Ữ̆ ᵞ

֜ ̆ ᾧ ȂSSAN ̆ ȁSSD

≠ ȁ ԅ ᴨ Ȃ 

 

1) ῃ  

SSAN ԅῃ ̆ RAMȁNVDIMMȁSSD ҉

ҹ ᵣ Big Cache ̆ ᾟ№ ȁNVDIMM ׃ ̆

῀ᴨ ̆Ḡ ᴨᾢ ᴨᾢ̆ Ȃ 
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ü QLog 

QLog SSANҬΏᴨ └Ȃῒ RAM I/O

Ώ῀ NVDIMM PCI-E SSD Log Ҭ̆ ԍ ң ׃

Ữ̆Ҍ ҡ ̆ Ώ῀ Log ̆SSANᴪ

Ώ῀ ̆ ‰ Ҋѿҩ I/Ŏ ҩ I/O Log

Ҭ ȁ ̆ ץ ᶃ I/O Ώ῀⌠ HDDҬȂ ԍ Ώ

ԅ Ώ̆ IOPS ԅ ̆ ԅ Ṑ

Ȃ₮ԍ ῃ ̆ ҩ SSAN QLogᴪ Ώ῀⌠ ң

ҩ SSAN Ȃ 

 

ü Ώ№  

SSAN ԅ Ώ№ I/O └̆ NVDIMM PCIe SSD ԍQLoğ

Ώⱴ S̆AS/SATA SSDᵬҹCacheᶏ ԍ ̆

ᴨל ̆ ̆ Ώ Ȃ 

 

ü №  

SSAN VolumeҍCache Ḡ̆ Volumeΐ ̆

№ Ӟ ᵣ QoS ӊѿȂ 

 

ü ꜚ  

֓ ᴪ ѿ ̆ Ԑ Ҭ ̆ Ҭ ̆

ꜚ └ ̆ ⌠ѿ ṿ ᴪ̆ ꜚ

ῒז Ữ Ҭ ̆ ῤ Ȃ 

 

2) SSD ᴨ  

SSAN SSD ᶏ ᵬҹ ̆ SSD ᴨ Ȃ 

 

ü ԍ SSD ꜚ№  

SSANҬ̆SSAN ҹ№ ң ᵬ Ȃ №

Ҭ̆SSD Ữ QLog┘ Ҋ ̆ № ꜚ HDDȂ

I/O Ḡ ԅΏ ᾢ ῀ SSD Ḡ̆ ԅ Ữ ᵣ Ώ

Ȃ 

 

ü ᴨ SSD ≠  

ᴰ FC-SANӞ SSD̆ᵖ └ԍ ȁ ᴆ ȁI/O ̆

SSD Ҍ 15%̆ SSANҬ̆ -Volume ̆

ԅ LUN ̆ I/O ῏ ȁ ȁ ȁῤ

ᾟ№ᴨ ̆ ѿ Hash ᵝ └̆ SSD ⌠ 70%Ȃ 

 

ü  

SSAN └̆ ᵞ Ữ ̆ SSD

̆ ҩ Ȃ 
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ü ῃ  

SSAN ῃ SSD ̆ Ҭ̆ ῃ ӄ SSD ҉̆Ҍ

HDD ֜ ̆ Ṑԍ SSD+HDD S̕SAN

Ữ ᴆ SSD ῃ └̆ Ώ SSDȁ ᴨ

ȁTrim ȁ GC ̆ ׃ ȁ ȁ ӄⱬ

ᴨ Ȃ 

 

3) ᴨ  

SSAN ԅ ῃ ᴨ └̆Ḡ Ȃ 

Õ ̆ Ώ№ I/O └̕ 

Õ ῃ - Ⱶ ᾟ̆№

ᴨ̕ל 

Õ Polling └Ḡ ̕ 

Õ Ḡ ̆ └ ̕ 

Õ ᴋⱵꜚ ̆ CPU ≠ ̕ 

Õ Ҭ ⌠ΐᵣ CPU ̆Ḡ ᵞ ̕ 

Õ Namespace Cgroup └ Ȃ 

4ȁ ̆ Ữ 

SSAN ԍ X86 ᴆ ᴆ ӈ Ữ ̆ ̆

̆ Ҭ̆SSAN Ữ ̆Ḡ

Ữ ӊ №≢ ֣ ̆ ᾧ Ԉ Ȃ 

 

SSAN ̆ SSAN ᴆץ

Ԑ ҬȂ SSAN Ữ ᵬҹѿҩץ ̆Ṣꜛ

Hypervisor ΐ̆ HAȁFTȁDRS ᴨ ⱳ Ȃ

KVMȁOpenStack ̆SSAN ץ Ữ Ȃ 

Õ ̔ VMҒ NBD Ữ ̆

ΐ I/O ̕ 

Õ offload̔ ȁᾥ ȁ ᵬ פ offload⌠ SSAN

Ữ ץ̆ Ṑ ̕ 

Õ ᴨᾢ ̔ ᴨᾢ ῤ ̆ ῤ

׆↕̆ ῒז ̕ 

Õ QoS̔ Ữ ȁ ̂ ȁIOPSȁ ̃ ᶏ ̆Ḡ

Ԑ Ҭ № SLA Ⱶ ̕ 

Õ ̔ Ữ № ̆ ץ ҹ ᵝ Ữ №

̕ 

Õ ꜚ Ữ ̔ ҩ ◐ ȁQoS ȁ

Ȃ 
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5ȁ ῃⱴ Ữ 

´ ȁ´ ȁ ҙ ῃ Ҥ ̆ ̆

Ữ ᶫ ῃ ̆SSAN ῀ ῃ ᾝ ̆

Ữ ῃⱴ Ȃ 

Õ Ữ OS ῃⱴ ̔ ȁ └ȁ ȁ

ῤ ῃ ̕ 

Õ ⱴ ̔ SM4 ̆ ⱴ ̆Ӟ ץ ҈ ⱴ

̕ 

Õ ̔ ȁ ῃḠ ῃ №

̆Ҍ Ҍ ᵬ ̕ 

Õ └̔ ԍ Ҭ └̆ ᵌ AD ̆

ᵬ ̕ 

Õ ᵬ ҹ ̔ ᵬ ̆ ᵬֲȁ ȁ

Ԋᴆȁ Ḃץ̆ ̕ 

Õ ꜚ ̔ ᶫѿ ⱳ ̆ Ȃ 
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ԓȁ TaoCloud SSAN ֟ ֦  

1ȁ ᴑҙ Ⱶ 

TaoCloud SSAN ᴆ ӈ Ữ ᾟ̆№≠ ‰ X86

ᴆ ̆ № Ữ ̆ VMҒ ̆NBD

iSCSI ᶫҙⱵҺ ̆ ȁԐ ȁ

ᴑҙ ȂSSANΐ ү ᴑҙ Ⱶⱳ Ȃ 

Õ ᴨ ̔ ꜚ ȁ ȁ ⱳ ᶏ̆ ⁞ 10- 50Ṑ̕ 

Õ ᾥ ̔ҙⱵ ᴍ ̆ ᴍ ̕ 

Õ Ḡ ̔ ◐ ȁ − ̆Ḡ ҙⱵ ̕ 

Õ ꜚ№ ̔ № Ḡ ԍ SSD HDD ץ̆ ᴨ ᶫ ᶃ

̕ 

Õ SLAḠ ̔ Ⱶ QoSḠ └̕ 

Õ ῃ Ữ̔ ⱴ ȁ ȁ └  

2ȁ Ữ  

SSAN ӊѿ̆SSAN ȁ ȁ ȁ

ᾟ№ ̆ ̔ 

Õ ῃ ̆ ҌẢ ꜚ ̆ ̆

̕ 

Õ ̆ ҍ Ҍ ᴆ Ḃץ̆ ᴆ῍

̆ Ḡ ̆ ᾟ№ ̕ 

Õ ԍҌ Volumĕ ץ ᵣ ̆ ̆ Ҍ

◐ ̆ ғ ҙⱵ ̆Volume ◐ Ӟ ץ ̕ 

Õ ҩVolume QoS ̆ ȁ ̂IOPSȁ ȁ ̃̆

Ḃץ Ҍ SLAȂ 

3ȁ ҙⱵ  

SSAN ԅѿ ↓ ꜚ └Ḡ ȁ ȁ ̆

Ḡ ט֜ ҙⱵ Ȃ 

Õ ꜚ ̆ ⱴ ⁞ Ữ ̆ ᴋᵥẢ  ̕

Õ ꜚ ̆ ꜚ № ̆ ᴨ

̕ 

Õ ꜚ ḱ ̆ ◐ − ḱ └̆ └ ḱ

̆ḱ ҌҬ ╠ ҙⱵ ̆ ԍ Checksum └

ꜚḱ ̕ 

Õ ꜚ ̆№ ᾢ ̆ ⱴᴋᵥ ҈

῏̕ 
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Õ ꜚ ̕  

Õ VM ȁ ᵬ̆ Ȃ 

4ȁ  

ԍ Scale-out № Ữ ̆SSAN Ữ ̆

ҩҙⱵҺ Ữ ̆ ᶃ ̆ Ữ ῤ

Ữ № ̆ └Ḡ

ԅ ᴨל ⌠ ̆ ԅ ȁ ȁ IOPSȁᵞ

Ữ S̕SAN ῀ԅ Ữ ȁ ԍ Hash

ȁ ᴨ ȁῃ ᴨ ȁ ꜚ ȁꜚ QoSḠ

ᴨ └̆ ѿҩ ȁ ȁᵞ Ữ Ȃ 

5ȁ ᵞ TCO  

SSAN ԅ Scale-out № Ữ ̆ ׆ 2ҩ ̆

ꜚ ̆ ᵞԅ TCO Ȃ ԍ ᴆ ӈ Ữ

̆SSAN ᴆ ̆ Ḡ ̆ῒ

ᵞ ȁ ȁ ȁ Ȃ 

 

  



                                                               Server SANҒ  

֤ Ԑ Ὲ                                                              17 / 22 

Έȁ TaoCloud SSAN ῖ  

TaoCloud SSAN № Ữ ̆ΐ Ữ Ⱶⱳ ȁ₮

ȁ Ữ ⱬ̆

ᵬ ̆ ȁ Ȃ 

1.  

1)  

ü IOPSȁᵞ  

ץ ᴑҙ IT ᶏ Oracle RAC ҹᶛ̆ῒ Block Sizeҹ

4K-8K̆ Ώ ᶛ ҹ 75%/25%̆ Ữ ѿ I/O Ҋ̆ ᶫ

ѿ IOPS ֒ ᵞ Ȃ 

 

ü Ữ  

Oracle ᴑҙ ҙⱵ ̆ ᶫ Ⱶ ⱬ̆

Ữ ₮ԅ Ȃ Ữ ᶫ

ⱬ̆ץ ᴆȁ ȁ ̆ ΐ ◐

ḱ ⱬ̆ ḱ Ȃ 

 

ü ҌẢ  

ҙⱵ ҙⱵ҉ Oracle ̆

ᵞ ҙⱵ Ⱶ ̆ Ả Ả Ȃ 

 

2) SSAN  

a) iSCSI   
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‰ iSCSI Volume ҩ RACҺ ̆ ҩ RACҺ ⌠

Ữ Volumĕ ASMҬ̆ external redundancy ̕ ⌠

I/O ̆ SSANҬ PCI-E Flash̆ SSD̆ SATA HDD

Ữ ꜚ№ ̆Ӟ ҈ Ữ RACҺ ̆ ASM

ᴆ № Ȃ 

 

ᴨל 

ü № Ữ iSCSI Ⱶ̆ ᵞ Ữ I/O  ̕

ü № Ữȁ ◐ ̆ ̆ Ữ ̆ ҌẢ ’Ҋ

ⱴ Ữ ̆ ԋ ̕ 

ü ̆ ḱ ̆⁞ ̆ ᵞ  

̆Ḡ ѿ ̕ 

ü ‰ iSCSI Volume ҩ RACҺ Һ̆ Ữ

ᴆ̕ 

ü ҩ Ữ Όᵩ̆ ΐ ̕ 

ü ≠ NVDIMMȁPCI-E Flash SSD ₃Ṑ Ώ Ȃ 
 

b) NBD  

 

 
ҩ RACҺ ҉ SSAN NBD ̆ NBD

SSAN Ữ  ̆ ҩ RACҺ ⌠ Ữ Volumĕ ASMҬ̆

external redundancy ̕ ⌠ I/O ̆ SSAN

Ҭ PCI-E Flash̆ SSD̆ SATA HDD Ữ ꜚ№ ̆Ӟ ҈

Ữ RACҺ ̆ ASM ᴆ № Ȃ ԍ NBD

ῤ ԅ Hash ̆ RACҺ ҉ ץ Ữ ᵝ̆ ғ 

NBD ץ ESOS I/O֜ԑ̆ iSCSI ῏ ̆

ΐ I/O Ȃ 

 

ᴨל 

ü № Ữ NBD Ⱶ̆ iSCSI I/O
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ᵞ ̕ 

ü № Ữȁ ◐ ̆ ̆ Ữ ̆ ҌẢ ’Ҋ

ⱴ Ữ ̆ ԋ ̕ 

ü ̆ ḱ ̆⁞ ̆ ᵞ

̆Ḡ ѿ ̕ 

ü ҩ Ữ Όᵩ̆ ΐ Ȃ 
 

3) ҍ FC-SAN  

 FC-SAN SSAN 

 FC IPȁIB 

ᵝ SCSI  Hash  

 ԍ RAID  ԍ №  

 Volume-LUN-Host Volume-Host 

 RAID ◐ ȁ −  

IOPS ‗ԍ֟ ̆҉  ‗ԍ ̆  

 ms  ֒ ms  

 RAID ̆ ҉

̆2TB 12 ̆

Ҋ 30%-50% 

◐ ḱ ̆ ҉

̆2TB 2 ̆

Ҋ ᵞԍ 10% 

№  SSD+HDD PCI-E Flash+SSD+HDD 

 ֽ  ȁ  

ҌẢ   ꜚ  

 ̆ᶭ ҈ ῏

 

№ ̆  

 

2.  

1)  

ԍ VSIȁVDIȁԐ Ҭ̆ῒҺ ҹ̔ 

ü ꜚ ᵬ ̆Ҍ Ȃ 

ᴑҙ ₮ Һ ≠ ̆ ꜚ ҙⱵ ̆

IT ⱬⱴץ ̆ Ҭ̆ Ữ

ꜚ ̆ ҩ ҙⱵ ⇔ ̆ Ữ ⱴȂ

⇔ ȁVDI ꜚ ᵬ̆↕ Ữ ₮ԅ

IOPS Ȃ 

 

ü Ữ  

Ҭ ѿ№ ̆ ԅ Ȃ

Ҭ ₮ԅ ̆ Ữ ᶫ ⱬ̆

ץ ᴆȁ ȁ ̆ ΐ ◐ ḱ

ⱬ̆ ḱ Ȃ 
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ü ҌẢ  

Ҭ̆⇔ ᵬ ̆ ⇔

Ҍ ⱴ̆ Ữ ꜚ ץ Ȃ

ᵬ ᴧ ̆ Ⱶԍ ҩ ̆ Ⱶ̆

Ữ ҌẢ Ȃ 

 

ü └ 

Ҭ ⇔ ̆ ᴍᾥ ᵬᶭ └ ̆ Ữ

ᶫ ⱬ̆ ̆ Ȃ 

 

ü QoSȁ  

Ҭ̆ ԍ Ҭ ̆ Ⱶ ȁ

Ḡ ȁ ⱳ ̆ Ữ Ữ QoS Ȃ 

 

ü  

ȁ ᵞ ѿ ,

ף Ҭ ̆ Ữ ҹ ȁԐ Ҭ

Ȃ Ữ ᶫ ҉̆

ץ̆ Ҭ ᵣᴨ Ȃ 
 

2) SSAN  

 

 

̆ ҩ SSAN Ữ Ӟ ̆ ῤ

Qemu I/O Ȃ SSANҬ PCI-E Flash̆ SSD̆

SATA HDD Ữ ꜚ№ ȂSSAN ROW └̆

̆ Ҭ Ȃ 

 

ᴨל 

ü № Ữ ̆ ᵞ Ữ I/O̕ 

ü № Ữȁ ◐ ̆ ḱ └̆ ; 

ü Ữ ̆ ҌẢ ⱴ Ữ ̆ ԋ ̕ 
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ü ROW ᾥ └̆ ⇔ ᴍ̕ 

ü ῤ ⱳ ̆ Ἕ Ό ̕ 

ü Ữ ̔ QoSȁ ⱳ ̆ ҙⱵ SLA Ȃ 

 

3) ҍ FC-SAN  

 

 FC-SAN SSAN 

 FC̆ ȁ Ữ№  ȁ Ữȁ  

ᵝ SCSI  Hash  

 ԍ RAID  ԍ №  

 Volume-LUN-Host Volume-Host 

 RAID ◐ ȁ −  

IOPS ‗ԍ֟ ̆҉  ‗ԍ ̆  

 ms  ֒ ms  

 RAID ̆ ҉ ̆

2TB 12 ̆

Ҋ 30%-50% 

◐ ḱ ̆ ҉

̆2TB 2 ̆

Ҋ ᵞԍ 10% 

№  SSD+HDD PCI-E Flash+SSD+HDD 

 ֽ  ȁ  

ҌẢ   ꜚ  

 ̆ᶭ ҈ ῏

 

№ ̆  

Ữⱳ  ֽ Ữ ̕

Ҍ  

ȁ ȁ  

Ữ  ֽ Ữ  QoSȁ  QoSȁ ̕ ԍ

̕ offload 
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҂ȁ  

TaoCloud Server SAN ᴆ SSANҹᴑҙ ᶫԅ IT Ⱶⱳ ȁ

ȁ ץ ̆ᶏ IT Ҭ ̆

ῒ ≠ ̕ᾢ Scale-out № Ҍ

̕ ᴆ ӈ ̆ Ữҍ ̆ ҍ ȁ

ȁԐ ȁ ҙ ᴆ ̆ ₮ ȁ ԍ֜טȁ

Ḃ ̆ ꜛ ҹү ITᴇṿȂSSAN Ҋ̔ 

1ȁ Ữ ̆ ҙⱵ ⇔ ̕ 

2ȁ ȁ Ữ ̆ IT ̆ ᴑҙ Ԉⱬ̕ 

3ȁ ⱳ ῃ ᴑҙ Ⱶ̆ Ḡ ̕ 

4ȁ ̆ Ữ ̆ ᵞ Ҭ ⅞ ̕ 

5ȁ ᴆ ӈ Ữ ̆ IT ̆ Ḡ ̕ 

6ȁ ̆ ᵞᴑҙ OPEXȂ 

 

TaoCloud SSAN ᴰ Ҭ Ԑ Ҭ ȁ

ᵬ ̆ ȁ ᴆȁ ̆ ԍ ȁ´ ȁ´ ȁ

Ḥȁ ȁ ȁ ҙȂ 

ᴆ ӈ Server SAN ᴨ̆לᵖ Ӟ

ᵣ ⅞ T̆aoCloud ҹ ‰ ԅ ᾢ ȁ

TaoCloud SSANᴆ TaoCloud SSAN Cube3000/5000 ↓֟ Ȃ 

 


