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1  ⁭  

1.1.  Ғᵜ Ҟ 

̆ NVMe SSD ⌠ ҆ IOPS̆

SSDҍ HDD ԅ ӊ≢Ȃᴰ ỮҒҹ HDD ̆

ῒ ᴆ ׆ ҉└ ԅ ׃ ֟ⱬ̕ ԍ └ ῃ ↓

̂AFÃ̆ ׃ ԅ ᴆ ᴨ ̆ ̆

ῒ ⱬ ᶏ̆ Ԑ ף ҙⱵ Ȃ №

ῃ Ữ ҹᴑҙ Ȃ 

FASS ֤ Ԑ Ὲ ̂ TaoCloud̃ IO

̆ ῃ Һ № ῃ Ữ Ȃ ῃ ᴆ ̆

NVMe ׃ ԅ № Ữ ᴆ ̆FASS ҩ

SSD ץ Infiniband ȁ ȁ

Ữ ̆ iSCSIȁiSERȁNVMeoF Ữ ᶫ Ữ

Ⱶ̆ ԍץҊ Ȃ 

  ̧ ᶈ Ґ῏  

 ̧ ᶽᾭὯ֫‘ 

 ̧ 4K/8K  

 ̧ ўחᾭὯẓ 

 ̧ ҉ ᶢ ᾼ 

 ̧ 5G Ẕּז 

 ̧ ҚṪΰ  

 ̧ ט  

1̔FASSҺ  

ü ̔FASS ‰ Ⱶ ᴆ̂X86 ֟ CPU Ⱶ ̃

ῃ NVMe SSD ̆ ᴆ XPE ȁ └ ȁ

ᾝ └̆ ԅ҈ ҆ IOPS Ȃ

̆FASS Ȃ 

ü ̔FASS ῃ № ̆ № Ữԍ Ҭ Ҍ
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̆ ◐ − Όᵩ └̆ Ⱶ ̆

ԅ Ữ ̆ҹҙⱵ ᶫ Ữ ⱵȂ 

ü ̔FASS 32PB ̆ 3⌠ 512 Scale-out

Ȃ ץ ⱴ ҍ ̆ꜚ

ҙⱵ Ȃ 

 

2̔FASS֟  

 

1.2.  Ḙ 

1.2.1.  ח 

FASS ᵝҹҊѿףῃ Ữ֟ ̆ῒ ꜚ Ȃ ԍῃ

Ữ֟ ̆ ̆ ⱴ ҙⱵ ῏ ̆

ᴆⱴ ̆ ₮ ᴆ ̆ FASS ᴇṿȂ 

ԍ ‰ ᵬ ҹ I/O ̆ῒᴋⱵ ȁῤ ȁ

I/O Ҋ ᵞ ̆Ӟ ₮ ᴆ ⱬ̆

ҹῃ Ữ ȂFASS ӊ∆ ⌠ ̆ ԍ

OS_Bypass ᴨ ҍ ̆ ԅ XPEⱴ ץ ף
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ᵬ ᵞ ̆ № ῃ Ữ ᴆ F̆ASS

ᴆ ᴆҊ̆Ӟ ₮ I/O Ȃ 

1.2.2.  ҬḦѱ 

ᴧ AFA ᴆ̆ └ ῃ

Ữ I/O ̆TaoCloud ᴆ ӈ Ữ ̆ ᴨ №

Ữ ᴆ̆ Ⱶ ᴆ̆ ץ ҈ ҆ IOPS

ֲ Ȃ ╠Һ Ⱶ ᴆ ᵌ ̆p Ữ ᴆ

₮ῒ ̕ ᴆ ץ Ҭ ҍ

̆ ≠ԍ Ԑ Ȃ 

1.2.3.  ֪ṴẩӋ  

FASS ҍᾝ № ̆ ҩ Ⱶ

̆ ҩ ץ ԍ Ữ̆Ӟ ץ ᾝ Ⱶ̆

ԑ ᵬҍ Ḥ̆ ץ ⱴȂFASS№

̆ ȁ ץ Όᵩ ̆ ץ

̆Ḡ Ữ Ⱶ Ȃ 

 

2  ᴜⱣ῾ῶ 

FASS ԍ ‰ Ⱶ ᴆ ԅ № Ữ Ⱶ̆ ҩ

ԑ Ữ ̆ ҩ ҉ Ữ׃ ȁCPUȁῤ

Ữ ̆ iSCSIȁiSERȁNVMeoF Ữ ᶫ

Ữ ⱵȂ 
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3̔FASS№ Ữ Ⱶ 

2.1.  ῾ῶ 

FASS ץ ԍҺ Linux ᵬ ̆ CentOŜ CentOS7_64bit ȁ̃

RedhatȁUbuntuȁSUSĔӞ ȁ ֟ Linux ᵬ Ȃ

ҩ FASS Suzaku ᴆ Ⱶץ ᶫ Ữ Ⱶ̆

Suzaku SuzakudҺ ȁᾝ ⱵȁI/O Ⱶȁ ΐ Ȃ 

Ữ ҍ F̆ASSץ Ữ ҹ҉

ᶫ iSCSIȁiSERȁNVMeoF Ữ Ⱶ ѿ └ȂFASS ᴆ

ԍ Linux ᵬ ̆ ҍῒז ᴆ ̆

ᾧ ԑ ׆̆ Ӟ̆ ≠ԍ

ҍⱳ Ȃ 

FASS CLÎ פ ̃ REST APĬ ᶫWeb 

GUI ҩ Ữ ȁ └ȁ Ḡ ȁ

Ȃ 
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4̔FASS  

FASS ETCD ̆ETCD Һ ԍ῍֣ Ⱶ

̆ Ḡ Ḥ ȁ №ᾝ Ḥ ̂ ̃ ȂETCDᴪ

ҽ₮ Master ̆ Master № ȁ ȁ Ḥ

ȂMaster ̆ ᴪ ҽ Master̆Ḡ ȂMaster

̆Ҍᴪ ̆ ץ ᴋ Ữ ᴋȂ 

FASS ᴆ ԅ X86 Ⱶ ̆ ԍ ԍ ֟ CPÛ ȁ

ȁ ᾣȁ ̃ Ⱶ ̆ Ⱶ ῃ NVMe SSD ̆

ץ ₮ ҩ Ữ ᶃ ȂFASS ᵞ҈ ̆ 512

Ữ Ȃ 

FASS ҈ ̔ Ữ ȁҙⱵ Ȃ Ҭ

̂ 100Gb/200Gb ץ Infiniband̃ԑ ץ̆

ᵬҍ ҍ№ ȂҙⱵ Һ ҹ ᶫ Ữ ҙ̆ⱵҺ

⌠ FASS Ữ ᶫ Ữ ȂҹḠ ╠ ҙⱵ ҙ̆Ⱶ

ҍ Ữ ѿ Ȃ Һ ȁ

FASS ̆ Ḥ ̆ ᾠ Ȃ 
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5̔FASS ̂ Όᵩ ̃ 

 

2.2.  ᾎὊṴṔ 

FASS ѿ ᵝ F̆ASSҬ ҩ Ⱶ ⇔

ѿҩ ̆ № Ữ Ҭ ҩ Ȃ ᵝԍҌ ҉

Ữ ̆ Ữ ҍ ⱴ ץ̆

ΌᵩḠ ȂFASS 3⌠ 512 ꜚ ̆ EB Ȃ

ѿ ҩ ҍ ̆ ҩ ᴪ ᶫѿҩ ҩ

IP ̂VIP̃ץ ỮҙⱵ ̆VIPᴪ └̆ Ҍ ҉

Ḡץ̆ № ̆ҙⱵׅ Ữ Ȃ 

⇔ ̆ ץ Ҭ ҩ ⇔ Ữ ̆

҉№ Ữ ҍ ̆ ≠ ȂFASS

Ữ׃ ⇔ Ữ ̆ NVMe SSD SATA SSD ⇔ Ҍ

Ữ ץ̆ Ҍ Ȃ 

Ữ ԍ ҩ Ữ ̆ Һ ᶏ ᵝȂ Ữ ⇔

̆ ׆ Ữ Ҭ⅞№ ⇔ ̆ Ữ iSCSI



  www.taocloudx.com 

 8 / 26 

 

NVMeoF ץ ̆ IP Infiniband Һ

ᶏ ȂFASS ⇔ ꜚ ̆ ⇔ץ ԍ Ữ

ץ̆ ҙⱵ ⅞ Ȃ 

ҹԅ ҩ Ữ F̆ASS ҩ Ữ № ҩ ̆ ҩ

└ ̂ RGctl̆ ׃ ̃ȂFASS ⇔ Ữ ᴪ

ᴺ ׆ Ҭ ѿҩ ᵬҹ └ ̆ Ữ

ᾝ Ḥ № Ȃ 

ᴪ №◓ ҩ 4MB ̆ Diskmap №

’Ȃ Ώ῀ FASS Ữ ̆ᴪ ℗№ 4MB № ̂Slicẽ̆

№ ̆ № Ữ⌠ ҩ ץ̆ Ȃ

℗ └ ҹץ Ḡ ȁ ᶫ Ȃ ΐ

ᵣ№ ᵝ ̆Һ FASS Ữ ᾝ Ⱶ Ȃ 

 
6̔FASS ℗ №  

 

2.3.  ӹᾎὊ Ᵽ 

№№ Ữ ᶭ ԍ ᵬ ᶫ ᴆ ҙ̆Ⱶ

Ώ῀⌠Ҍ ̆ ᴆ ҉̆ Ῥ

ץ ѿ Ȃ ᴆ ҉ⱴ῀ѿ ҍ ̆
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ᴪⱴ ԅ ȁ ᵞ ᵣ Ȃ Ῥ ₮̆↕ ₮ѿ

Ữ ̆ᶏ ҩ ᵞҊȂ 

ҹ ₮ ᴆ F̆ASS ԅ ᴆ ̆ Һ

ԅ ԋ Ⱶ̆ ץ̆ Slice℗ ҹ ᵝ

̆ ԍῒז№ Ữ I/O Ȃ 

FASS ᾝ ℗ ᵝҍ Һ̆ᾝ Ⱶ

⌠ ҩ ῏ ̆ ᾝ ץ ᵝ⌠ Ữ  ̕

ҩ ҉ ѿᴍ ̆ K/V ̂Key-Value

̃ ԅ ҉ Slice№ Ḥ ̆ ῒ ῤ Ҭ̕ ҩ

└ ̂BActl̃ ῒΐᵣ Ώ ᵬ F̕ASS ѿ

ᴍ DiskmapḤ ̆ ҉ Slice№ ’̆ Ữ F̆ASS

└ ̂RGctl̃ DiskmapḤ ҍ № ̆ҹ Ữ №

Ữ Ȃ 

 
7̔FASSᾝ  

FASS Ữ Slice№ҹ Meta Slice RAW SlicĕMeta Slice ᾝ

№ ̆ ᾝ ӄ Ώ Ḡ ᵝ̆ ᾝ └ ̂MDctl̃

M̆eta Slice ᾝ № ̆ ҈◐ Ḡ  ̂ Ҍ ḱ Ȃ̃RAW Slice

ҙⱵ № ̆◐ ҍᵝ ‗ Ȃ ̆
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ľSliceĿ RAW SliceȂ 

FASS Ώ῀ѿҩ Slice ̆ ᴪᾢ └ ̂RGctl̃ץ

ᵝ Ῥ Ώ῀ ᵬ̕ ̆ └ ̂RGctl̃ᴪ Ữ

◐ ᴨ̆ᾢ ᵞ Ḥ ╠ └ ̂FRctl̃̆

╠ └ Ȃ 

FASS Ữ ᾝ Һ Ḥ ȁ ȁ ̂

̃ȁ Ḥ ȁ◐ ᵝ Ḥ ῤ ȂFASS └ №

Ҍ ׆̆҉ ⱬ Ȃ ҩ Slice ᾝ ᴪ

ῒ └ ̂RGctl̃҉Ȃ ᾝ ᾝ └ ̂MDctl̃

ѿ ̆ └ ̂BActl ◐҈ץ̃ Όᵩ ӄ Ώ῀ ȂҌ ԍῒ

ז № Ữ ̆̆ ῤ ᾝ ꜛҊ̆FASS ץ ҹ

ȁ ᴋⱵ̆׆ ᶏ Ữ ȁ ᵞ

ȁ ᵬ ╠ ҙⱵ ‖₯ Ȃ 

 

8̔FASS ᾝ  

 

2.4.  ᶍ  

ҹԅḠ ҩ ҉ № ̆ № ҙⱵ ⱬ⌠ ҩ

̆№ Ữ ̆ Ḡ ᴨ ᵣ Ȃ№

Ữ ᵣ ҩ ̆ ̔ ȁ Ȃ
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ңҩ Ḡ ̔ № Ῥ Ȃ 

FASS Ữ ץ ᴋ └ ̂TGctl̃ ₮̆ Ữ ᴪ ⅞№

ҹ Ữ ̆ ҩ Ữ Ữ ѿ № ̆ Ữ

̂Hash̃ № Ҍ ҩ └ ҉̕ № ̆

FASS I/O № Ữ ῤ ҉̆Ḡ

ԅ Ữ Ҭ ҩ SSD ԍѿ Ȃ Ҍ

̆FASS ᴋⱵ Ῥ ᴋⱵȂ  

FASS └ ᴪ Slice № ẫ № ’ȁ

ᶏ ’̆ Ҭ ᾢ ṿ̆

ᴪ Slice № ̆ Ḡ Ȃ 

ⱴ῀ FASS ̆ ᾢ ᾝ └ ̂MDctl̃ ⱴ῀ ̆

ᾝ └ ̂MDctl̃ᴪ ╠ Diskmap̆

ⱴ 1̆ ץ̆ ⱴ῀

Ḥ ╠ ̆ ᾝ ᵬ̆

ⱴ ᵬȂ 

FASS − ̆ ᾢ Ả ҉ Ữ Ⱶ̆ ᴪ

ꜚ ̆ ῒז ҉ ̆ Ḡ Όᵩҍ Ȃ

̆ ꜚ − ҉ Ữ Ⱶ ᴪ̆ Ҭ₮ ᵩ

◐ Ȃ FASSᴪ ◐ ҍ −̆ Ҭ ᵩ ̆

Ḡ ◐ Ȃ Ả − ҉ Ữ Ⱶ̆

ᴪ − ̆ − ᴪ Ḥ Ȃ 

 

2.5.  ᾎὊ  

ԍ№ Ữ ̆ ԍ Ώ№ ⌠ ҩ ̆

Ḥ Ҍѿ Ҍ Ώ₮ Ȃ ѿ № Ữ

῏ ̆ҹḠ ѿ ̆ ̆FASS
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◐ └Ḡ ̆ ℗№ Slice ̆ᴪ ᴍ◐ № Ώ῀ ҩ

̆ ̆ Ȃ 

FASS Һ SuRaѿ ̂ ᵌԍ Raft̃ Ḡ ҩ◐

ѿ ̆ Ҭ ’ ∞ ̆ ׆

Һ̂Leader̃ ↕̆Ḡ ѿ Leader Ȃ

FASS Ҭ ҩ Slice ץ ◐ Ữ Ҭ ҩ ̆ ԍ ҩ

Ώ῀ ᵬ̆ ◐ ̆ ᴪ ⱳḤ ҙⱵ ̕

Ώ῀ ᵬ ᴍ◐ ̆↕ ◐ ᴪ ҹ ◐ Ȃ FASS

Ҭ ◐ ̆ ᴋѿ׆ץ ◐ ̆ ҩ Slice ◐

ᶫ Ữ Ⱶ̆ ᶫ Ȃ 

ᵬ F̆ASSᴪ ◐ ̆∞

◐ Ȃѿ ◐ ̆ ᴪ ꜚ ̆

҉ ◐ Ȃ ԍ N◐ Όᵩ FASS ̂N=2/3/4)̆ ץ N-

1ҩ ◐ Ȃ 

FASS ҩ ◐ ץ № Ҍ ̂ Ⱶ ȁ

׆̆̃ ̆ ᵞ ҩ ◐ Ȃ

F̆ASS ꜚ ̆Ḡ

ᴨ ₮Ȃ 
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9̔FASS ◐ №  

 

ü ◐ Ώ῀ ̔ 

 

10̔ ◐ Ώ ᵬ  

1. Һ Ώ῀ ᵬ̆Ώ῀ ╠ └ ̂FRctl̃̕ 

2. ╠ └ └ ̂RGctl̃̕ 

3. FRctl׆ RGctl ᾝ ̆ ⌠ ᵝ Ḥ ̕ 

4. FRctl ҩ ̂ ◐ ̃ Ώ῀ ᵬ̕ 

5. ◐ Ώ῀ ̆ ̕ 

6. FRctl ╠ Ώ῀ Ḥ ̆ ῏ Sliceᵝ Ḥ Ȃ 

 

ü ◐ ̔ 
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11̔ ◐ ᵬ  

1. Һ ᵬ̆ ╠ └ ̂FRctl̃̕ 

2. ╠ └ └ ̂RGctl̃̕ 

3. FRctl׆ RGctl ᾝ Ḥ ̆ ⌠ ᵝ Ḥ ̕ 

4. FRctl ᵝ Ḥ ̆ ᴨ ◐  ̕

5. FRctl׆ ҉ ̕ 

6. FRctl ᴰ TGctl̆ TGctl Һ Ȃ 

 

2.6.  ᴴⱴ  

FASS ᶏ IP̂ VIP̃ ℗ ̆ ₮

̆ ꜚ iSCSIȁiSER ⌠ ̆Ḡ ҙⱵ

Ȃ 

FASS iSCSI ̂MPIÕ̆ ץ Όᵩ Ȃ

Һ ̂iSCSI Initiator̃ᶏ VIP Ữ F̆ASS ᴆᴪ
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iSCSI Target Ⱶ ̆ Һ

IP iSCSI Ữ Ȃ 

Һ ̂iSCSI Initiator̃ iSCSI Target I/O Ώ ̆ѿ

iSCSI Target Ⱶ ̆VIP ᴪ ⌠ῒז TGctl ̆

Ḡ Discovery Portal ҍ Ữ iSCSI Target Ⱶ Ȃ iSCSI 

Initiator ̆ Ữ ᴪ ⌠ ᶫ iSCSI Target Ⱶ ẫ

Ȃ 

 

12̔FASS Ữ  

╠ iSCSI Target Ⱶ F̆ASS iSCSI Target

Ⱶ ᴪ̆ Һ iSCSI ׆̆ ⌠ ᶫ iSCSI Target

Ⱶ ̆ Ҭ ꜚ Ȃ 

FASS Ҭ Master ETCD ̆ѿ Ⱶ ₮

̆ Ữ ᴪ ₮ ף Master̆ץ Ḡ Ữ Ȃ

└̆ Һ ⱳ Ӟ Ḡ Όᵩ Ȃ 

 

2.7.  ᶑḔӳΐז 

FASS Ữ ‰ iSCSIȁiSERȁNVMeoF Ữ ̆ ԍ

ץ Infiniband ̆ҹҙⱵ ᶫ Ữ ⱵȂ 

ü iSCSI/iSER 
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FASS ‰ iSCSI Ữ iSER ĭSERץ RDMA

Infiniband ץ ҉̆ ץ iSCSI Ữ

ȂFASS ╠ RoCE iSER Ȃ 

 

13̔ FASS iSCSI Structure 

ü NVMeoF 

NVMeoF̂NVMe over Fabric̃ ץ NVMe Ⱶ ҉

̆ NVMe ⌠ Fabrics ᴰ ̆ ᴰ Ữ

ᵞ ׆̆ ῃ Ữ Ȃ 

FASS ╠ RDMA Transport̂ Infiniband  RoCE v2̃ NVMeoF

̆NVMeoF №ҹ Host̂Initiator̃ Target ̆Host

NVMe-CLI ΐ̆Target SPDK NVMeoF Target ᴆ̆NVMeoF

̆ ᴪ └ ⌠ Ữ Ȃ ҩ Ữ ץ

ᴋѿ NVMeoF Target ̆ ԇῃ ѿ NQNȂ 
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14̔FASS NVMeoF Structure 

3  XPEו ẫύ 

FASS ᵝҹҊѿףῃ Ữ֟ ̆ ῒ ⱬ̆

Ạԅ ҍ ̆ ⌠ NVMe ̆DPDK Ȃ

ӊ ̆FASS ԅ XPE ⱴ ̆ ᵬ ̆

ῃ Ữ Ȃ 

3.1.  XPEו ẫύ 

ῃ Ҋ̆ Ữ ᴆ Ҍᾟ№ SSD ȁ

↓ȁ ѿ ↓ ̆ ᶏ ׃ ῃ SSD̆Ӟ ₮ SSD

ȂNVMe SSD ᴨ ̆ ᵬ

₮ CPU ᵞ ȁῤ Ԉȁ҉Ҋ ℗ Ȃ ‰

ᵬ ῃ ⌠ ף ȁ ῤ ץ ̆

ⱬ̆ I/O Ҋ̆CPU ԈҍҌ

̆ ҹ Ȃ 

ԍ F̆ASS ԅ ĺĺXPEⱴ Ȃ

CPU ҍ ῤ ̆ ԍ └ ᵬҙ̆׆

׆ ҉ ‗ Ữ Ȃ ԅ ᴆ ӈ № ῃ Ữ

Ȃ 


















