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↕ổ҅

Å ӏѝ ֘

Å ӏѝᾩ

҇₭ӐўῊ χ5.11-5.25

ѕ₭ӐўῊ χ5.28-6.13

Å 1⁸labᾩ σ4ῐ13ᾤ-5ῐ28ᾤαᵻCLABᾆ ẢῙβ

Å 2⁸labᾩ σ5ῐ23ᾤ-6ῐ18ᾤαᵻCLABᾆ ẢῙεṯ ặ βצ

Å ᾑ♅ јἒᵒα6ῐ1ᾤכֿ 6ῐ8ᾤβαẺẩỂḦεᴴҧẸ β
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Ῑ῝₲ἒ

Å ἬᵷҬαIEDM β ⸗ αISSCC VLSI βỡ῾ῶαMICRO ISCA βᾛ ײַ

ᾑεỡNature/Science Ԋגּ֮ ᾑε 3-5 ᾑ♅

Åᴈ ở 20%ι֫ ε2-3Қ ζ▄Ԅ ᾰἩ  ιӮ10֪ ₲ἒ

AIו ᵷ ○
Å ҽ AIז ᵸχFused- layer cnn accelerators EyeriessιGoogle TPU
Å ᾺԌAIז ᵸεᶽ₩ᶚTransformer Neural ODE MANN/DNC PINN ζ

GPGPU ○
Å ╙ẪᶺᶴתᵸεMultithreaded Streaming Multiprocessors ιCUDA￼‎◊ζ

FPGA ○ εᴵ ᶒ ᴵ יּ ζ
ḟԄј Ӡ ᶞᶳⱣᵷ ○
Å ᴿ Ḹ εAES RSAζ εMPEG ζ ӡ εLDPC Polar ζ

Ҽ CPU ○
Å ҸקBranch Predictor Load-Store ḕ ᴨ ҷ⁄ ḕ ớ

ᾚԋ῀ ○
Å ḕ ӌ/ỵḕ ӌ Ḓ תⱶӡỤᶴוּ NoC ᶒת
Å ᶢ҈ᵅᾐṉ CMOSᵸҭ￼‟‗ε₩Ὁ ‟‗ ḙדט ‟‗ ζ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU v1

ÅGoogle  TPU ᾑᴦ ҇ISCA 2016εҠ2015Ẉấ

ḉεTPUṯ ởᶇ҂Google ΐזᵷѦ

Åᴰ ὕⱣו ε Ԋ↕MLP CNN

LSTMє

Åּג ҇NV  K80  GPUᵘIntel  Haswell  CPU, 15-30

ӣẢ ӈ 30-80ӣ ᾇ ӈ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU

ÅTPU ᴟᾎ

Åּש ѹ←ᴄӹσ256  x 256εᾀἵ ḷּש ѹ←αїᾀἵ ꜠ βεdouble  buffering ε

₤ᵔῙҒⱳ256ѥpartial  sumεᾀἵ8₦◕ΰ ε8/16 ₦◕ ԃ

Å ᴄӹσ4 MBו Ḕα4096  x 256  x 32bβεdouble  buffering

Å○ѕḔӳ: MMU Ḕӳ64KBΰ εFIFO┼ẘѬ4ε▌∟ḔӳѬ24MB
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AIו ᵷ῾ῶᴦṜððGoogle  TPU

ÅᶇTPUַײ◌ᶂѦεᾎὊ ᴈ₦Ѭ67%εI/O ᴈ₦10%εὔֹᴈ₦2%

Å ⱴCISCἷҦεԍѦ5ѥ ἷҦפἭ

ÅRead_Host_Memory,  Read_Weights,  MatrixMultiply/Convolve,  Activate,  Write_Host_Memory
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AIו ᵷ῾ῶᴦṜððGoogle  TPU

Åᶡ҇Roofline ⁴ᶙַײ Ɑ Ӂ

ÅTPU Roofline σ

Å₤Byteַײΰ ᴧ 1350ѹו ẇ ε

Ử ӓỆ їҹởѬ ḔⱭ

Å ḔⱭ ὺӏσLSTMײַ MLP

Å Ɑ ὺӏσᴑײַ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU

ÅGoogle  TPU v1ַײ ֪ῷ

Å ḽMLP LSTMε⁴ᶙΰ וײַ ởѬѭ Ɑ

ÅḪ јṣөג Ѳג Ḕᶇᾶ ṭ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU v2

Åїᵂ҇TPU v1ᴰᾀἵὕⱣεTPU v2 ᵂᾩᾀἵ

Åּג ҇ὕⱣεᾀἵ ײַ ẘΉᶼσ

ÅΉᶹ αᵘ ᶙβσᴥᵆҼί ₱ḿ ὺӏ

ÅΉᶹḔӳσѦ ӟḔεᴥᵆҼίѦҹⱴָ

ÅΉ ẘσINT8ᾢ←╤ ₱

ÅΉ ᴴײַ σїᵂַײҷצᵷ

ÅΉ ẉ σ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU v2

Åּג ҇TPU v1εTPU v2ַײ–ịᾂפחἭ

Åṃ Ӝו Ḕӳᵷ ▌∟өӜ Ḕӳᵷᴿẉ

Åṃ ᵷᾂѬΉѬו ∟ ᴴ ᵆײַ ᶳⱣᴄӹ

ÅṃMMU ᾂѬᵆ ᴄӹַײᴂᶳⱣᵷε צ Ḕ ₱

ÅṃDDR3ᾂѬHBM εὝӖΉ Ḕṽḳ

Åᶬוᶹᴉ҉ εὝ׳ᶹᴉỴṜᾇ♆
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AIו ᵷ῾ῶᴦṜððGoogle  TPU v2

Å ⱴᴤ–῾ῶεISAᾀἵּש ᵆ ᵘ  ε↕ ⱴ

Åּש ᴄӹ ⱴ128  x 128ַײ ח ֮εᾀἵbf16 αs1e8m7 βѹ←ᵘFP32 ו

ÅѬқѰ Ἤ128  x 128ַײ ח ֮ε їᾴTPU v1Ѧַ256ײ  x 256ψ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU v2

Åᵆ ᴄӹַהײ σ

Å8ѥᵆ –ε₤ѥ–₤ѥᵔῙᶳⱣ128ѥ ԃ

ÅѬּש ᴄӹὝӖ ԃ
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AIו ᵷ῾ῶᴦṜððGoogle  TPU v2

ÅTPU v2ַײḔӳ

Å○ѕḔӳ Ѭ32MB

Å16GB HBM εṽḳ Ѭ600  GB/sαTPU v1 ⱴDDR3εṽḳ Ѭ30 GB/sβ

Å○ѕ ⱶῑ4ѥ ε₤ѥ ṽḳѬ500  Gbpsε ⱴ2 ᶃ♩αTorusβַײἣỮ ῶ

Å῏ᶹᾀἵ256ѥTPUַײἣṜ



ộỳ ץԒḳẊ יּ

῀-ҕᶼḘק ︡ҬӋ ῶ

2024Ẉ ḖḘῙ

ѭ σ ḝ
< 15 >

AIו ᵷ῾ῶᴦṜððGoogle  TPU v3

ÅᶇTPU v2ַײᶡ︠ѕεTPU v3 ҂ ᾂײ₉ַ ҂Ὕ׳εפἭ

Åּש ѹ←ᴄӹỴᶼ2ӣ

Å ṩ ҷצεṃᾩ ♆Ҡ700  MHz Ὕָ׳҂940  MHz

ÅὝ׳HBM ṽḳ30%εỴᶼHBM Ḳ 2ӣεὝ҉׳ ṽḳ30%ε ָ₤ѥ 650  Gb/s

Å῏ᶼᾀἵ1024ѥTPUַײỴṜ
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ҙṩ῀ ᶳⱣᵷ ○

ÅỠҩҞ ҂ҙṩ῀ ᶳⱣᵷ ῞ᶡײַ○ ởᵘҥ ῾ῶ

Åᶡ῞ ởσ ᴄӹ Ḕ ҉ Ӡ

Åҥ ῾ῶσDianNao ֮ Eyeriss ֮ Google  TPU ֮

ÅὓіΎỠҩṃҞ Ḅӌ /ᶳⱣᵷ῾ῶַײᴂᵂ ᵘҷצε ₉Ὕ׳ᶳⱣᵷ ○ᾇ♆

Å ⁴ᶙ ј═ᴿצ ẘҙṩ῀ ᶳⱣᵷ

Å ⁴ᶙ ῀јҙṩצ꜠ ᶳⱣᵷ῾ῶ
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ҙṩ῀ ⁴ᶙַײᴦṜјἹỢ

Å ᾇҙṩ῀ ⁴ᶙ ѩ Ḕӳ ṽḳ ח ᶂ ẇᴵᶵῢᶹ‒ַײἹỢ

⁴ᶙᴟᾎἷ
ᾎ ᶬ ε
ởᴄ⁴ᶙ

Ḕӳ ₱>1  
TB

ᶼ⁴ᶙ ᵺ
Ặ εḿבֿ
ẇᶍ Ḕ

ṽḳ ₱>1  
TB/s

ח ᶂ
ḿ Ҽ
ᾎὊ∫ҷ
ᾇ᷁צ

ẇᴵַײ
Ḕӳ

Ḕᶇᾶג
ṭ

Cloud  AI Mobile  AI Tiny AI

Memory

Storage

# params

24 GB 4 GB 500 KB

~  TB/PB ~100s  GB ~1s  MB

>70  B 3 Ɋ 13 B ~1s  M
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ҙṩ῀ ⁴ᶙַײᴦṜјἹỢ

ÅѬ҂ ₉Ὕ׳ҙṩ῀ ⁴ᶙַײὕⱣᾇ♆ε ⱴ ←ᵘAIᶳⱣᵷᴂᵂ ᵘҷצᾛ←

Å ⁴ᶙ צ צ꜠ ῾ῶὥ רּ

Å῞⁸ Ỡҩṃҧ ⁴ᶙ צ ѬӔεҞצ꜠ ←ᵘו ᵷַײᴂᵂ

FP32

INT8

⁴ᶙ צ

F
P

3
2

F
P

3
2

⁴ᶙ צ꜠ ῾ῶὥ רּ
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ᶡ҇⁴ᶙ ײַצ ︡Ҭᴂᵂ

Å ᾴṃᾎὊҠצ ө ᾰṂѬ ᾌө ײַ

Å⁴ᶙ צ ᶻֶⱴ ḽ҇ Ḳײᵸᶱַצ εᾶג Ὕ⁴׳ᶙὕⱣ ᾇ♆

Åᾢ ᾴ ԃᶂӴε ᾴ ῞ ḽ҇ ᵸᶱԎῑצ ḲỎײַ ג
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צ ᶡ︠

Å צ Ѧַײѭ ᴟᾎσ ᾄᵻḑ ᵄᾎөצ

Å σצ ḦεὕⱣᾩӟἵїᴩ︢׀ᴟᾎᶇὕⱣצ

Åח σצ ᴟᾎᶇὕⱣᾩצ Ệָ

ᴜḉΰ  (r)
32-bit ⌠

ΰצ  (q)
2-bit ᾐᾎ

 (Z)
2-bit ᾐᾎ

ᾄᵻḑ (S)
32-bit ⌠

Ấᵄΰ
32-bit ⌠

2-bit ᾐᾎ ᾛ← צ ṭ
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צ ᶡ︠

Åΰ ײַ ײј▌∟өַצ ḽ҇צ Ẽᵟїᵂײַ
Å צ ὕⱣσẫԃᾚַײ צ εṃ ₦◕ ẘ Ὼ ◕₦Ѭӈצ ẘ ֦
Å σQMatMul ᵘMatMul ײַ ῑқѰַשψ

ὣ ὡὢ

Ὓ ή ὤ Ὓ ή ὤ ɇὛ ή ὤ

ή
ὛὛ

Ὓ
ή ὤ ή ὤ ὤ

ή
ὛὛ

Ὓ
ήή ὤ ή ὤή ὤ ὤ ὤ

Ὕ׀╩◌ ẁ
Ѭ0

QMatMul
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צ ᶡ︠

Åΰ ײַ ײј▌∟өַצ ḽ҇צ Ẽᵟїᵂײַ
Å צ ὕⱣσẫԃᾚַײ צ εṃ ₦◕ ẘ Ὼ ◕₦Ѭӈצ ẘ ֦
Å σQMatMul ᵘMatMul ײַ ῑқѰַשψ

MatMul

ԃαFP32β

ΰ
αFP32β

֦αFP32β

QMatMul

ԃαINT8β

ΰ
αINT8β

֦αINT8β

ReQuant
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ᶍף јצ ᶍף צ

Åᶍף σצ ԃָ ᾰṂѬײַ֦ ֨ᾎεᵻ₈ᶍף ײַ ԃҒⱳᶍף ײַ ֦

Å ḽᶍף εQMatMulצ ᵘMatMul ײַ ε ₦◕ ẘᶸεᶡ῞ּגᵂ

Ò Ὓή ὤ

Ò Ὓή ὤ

Ò Ò Ὓή ή

Ὓ
Ò Ò

ή ή
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ᶍף јצ ᶍף צ

Åᶍף σצ ԃָ ᾰṂѬײַ֦ ֨ᾎεᵻ₈ᶍף ײַ ԃҒⱳᶍף ײַ ֦
Å ᶍף σצ ԃָ ᾰṂѬײַ֦ ֨ᾎεẁ ἭPowerפ←  of  TwoαPoTβ APoT
Å σᶍףᵘ ᶍף צ ῑᵣҍ ַψ

PoT σѹ←ᴴҧⱴצ Ӈ ε

ᾶ ӈ ᶵῢẘεӆᾴεḽ҇

₦◕ᾎεPoT ῑ׳Ὕצ

APoT ←σѹצ Ӈᵘו←Ḫ♪ε

ᾇ♆ᴨAPoTַײ ᾎ֗Ḧ
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₦←ᾛצ

Å ᵄ αpostצ  training  quantization βσ⁴ᶙ ḡởᵄḽΰ ▌∟ө εԍѦεצ

▌∟өַײ εצ ӧ֜‏טᾎὊ

Å רỖּצ αquantization -aware  training βσṃ ⁴ᶙײַ ᵄᴠԛצ εỡ

ὓבּ ⁴ᶙצ

PTQ ᾩ εᾎὊתּ ₱Ṇεӆᾴ⁴

ᶙὕⱣ֜︢♆і ᶼ

QAT֜︢♆ εӆᾴ ᾩ εᾎὊ

₱ εᶇ◕ḦҮזѕᴴ Ἠᴿ
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јAIᶳⱣᵷצ

Å צ ♪₇Ḫטּ ᾇ ᵈᵅ ε׳Ὕײַ їấAIᶳⱣᵷַײᾀἵ

ÅӔḄᾀἵӈ₦◕ ײַ ᴄӹαѹ←ᵷ ᵷו β ᾀἵӈ₦◕ᾎὊַײḔӳᾛẩ

Åᵻ₈ε ếếצ ᴿљⱴ︡Ҭαỡ–֨ᾎβ εẺở ︡Ҭᴂᵂ ᵘҷצ

Å῞ εỠҩ Ҟ 3ѥӔḑ

ÅBitFusion σᾀἵ═ᴿ ẘ AIᶳⱣᵷײַ

ÅOliVeσ ᵆӈ₦◕ᶼ⁴ᶙַײAIᶳⱣᵷ

ÅANTσᶡ҇ḦֹצᾎὊ ᶙַײAIᶳⱣᵷ
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јAIᶳⱣᵷ ðð BitFusionצ

ÅBit  Fusionᾑ ᴦ ҇ISCA 2018ε–ịᶇ҇ ᾇᾀἵ═ᴿ ẘ ὕⱣ
Å–ị Ḻσїᵂ ⁴ᶙҧᴢᵂ ⁴ᶙѦַײїᵂṕεḽ҇ Ḳײᵸᶱַצ їᵂג

Å ⱴ═ᴿ ẘ ᴴҧᶇӟἵ⁴ᶙצ ẘַײᵂᾩε῏ᶼצᴘ ⁴ᶙ
Åᾑ Ὕ֦Bit  Fusion῾ῶε ᴴ ῶַײ ᴄӹεḪ♪їᵂ ẘַײ ∟ᾀἵ

ÅFusionᴄӹⱶ16ѥBitBricks ởε₤ѥBitBrick ₤

ᵔῙᴴҧᾀἵ2₦◕

ÅᶹѥBitBricks ᴿε ᶻḪ♪W4A4 W2A8

W8A2 ҧᴢW8A8 ײַ

Hardik  Sharma  et  al.,  Bit Fusion: Bit -Level Dynamically Composable 

Architecture for Accelerating Deep Neural Network , ISCA 2018
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јAIᶳⱣᵷ ðð BitFusionצ

Å₤ѥBitBrick ײַ∟ ᵷו εỬ ῑᾇḪ♪їᵂ₦◕ ẘַײ ו

ÅBitFusion ⱴ ח ײַ֮ ε ₉ ӈ Ḕấ
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јAIᶳⱣᵷððANTצ

ÅANTᴦ ҇MICRO 2022 εὝ֦҂ᾚַײᾎὊ ᶙε ẓ ὕⱣ ₱
Å–ị Ḻσ1. Ѧїᵂַײtensor ֪Ṵᴾїּגᵂτ2.ᵂ ѥtensor Ԓ ḽ҇ὓ ◕өỡײ0ַ
ַᶼַײөї ӓⱴ ẘ τӓⱴ♪ῑַײINTỡFloat―ẩ צ ҧ ẓ Ѣ ᴩצ

ÅὝ֦҂ ᾚַײᾎὊ ᶙflint ε ᴿ ᾙ֪ṴַײᾎὊ

Cong  Guo  et  al.,  ANT: Exploiting Adaptive Numerical Data Type for  Low -bit Deep Neural Network Quantization , MICRO  2022
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јAIᶳⱣᵷððANTצ

ÅѬ҂ ֗tensor Ѳ ᾎὊ֪Ṵїᵂַײ ε ᾎὊ֜‏ Ἤ ᵄᶍᾛצ ṭ῏ṆַײᾎὊ ᶙ

Åּב ѕint ᶙ ᴿᶍ֪ףṴεFloat/ PoT ᶙ ᴿἝΆἝᾙ֪ṴεFlint ᶙ ᴿ ᾙ֪Ṵ

Å ҂ᴴҧᾀἵҧѕᵹ ―ẩַײᶳⱣᴄӹαPEβεѭ Ἥפ ᵷᵘ←וᵷεѹ←ᵷεבֿ ᵷו

Åṃ PEײַ ởָ҂ ח ֮Ẻởᾚַײ῾ῶ
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јAIᶳⱣᵷððOliVeצ

ÅOliVeᴦ ҇ISCA 2023ε ḽᶼ⁴ᶙѦַײ өαoutliers β

Å–ị Ḻσᶼ ⁴ᶙѦḔᶇ ҍouliers , ҍoutliers ể εӆᾝ ₇ẁөαײַ Ѭvictims β

ї εᵻ₈ᴴҧ◖ victims ⱴΉᶹ₦◕ outliers

Åḽ҇outliers, Ὕ֦҂ᾚַײᾎὊ―ẩAbfloat , ẓַײbiasӓ өײַבֿ ₦₇ẁөΉᶼַײᾎ

Cong  Guo  et  al.,  OliVe: Accelerating Large Language Models via Hardware - friendly Outlier -Victim Pair Quantization , ISCA 2023
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јAIᶳⱣᵷððOliVeצ

Å ḡởᵄεᾑבֿ ҂ѹ ⸗ᴄӹו αMAC Unit β, ẉṃңҩ ởָ҂GPU tensor core ҧᴢ

ח ֮Ѧ
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ᶡ҇⁴ᶙ ײַצ꜠ ︡Ҭᴂᵂ

Å ҂ḽ҇ Ḳײᵸᶱַצ ε ếếᵑ♪ᾶ ײַ ꜠ εᴎḽ◕Ḧ ӹỡ ⁴ᶙΰ
♆ΏεїҹẼᵟԍὕⱣ֜︢׆

֞ᴝ ҍ ὓ

֞ᴝ ҍ ӹ
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⁴ᶙ Taxonomyײַצ꜠

ÅӗὊ׆Ώ ẘїᵂε Ώᴴҧ֪Ѭ׆ ῶצᵘ ῶ׆צΏ
Å ẘ ῶ׆צΏΉו ∟εếế֜︢♆Ή αỡ ꜠ẘΉ βεӆᾴ︡Ҭו Ήוᵾ
Å ẘ ῶ׆צΏְΉ︡וҬᴣḃεӆᾴ ∟ ᴨ

ῶצ ῶצ

ẘ׆Ώ ᶡ҇  ⁴ẩַײ
Ώ׆ ( Ӆ҇T)

Ἰ Ώ׆ Ἰ–׆Ώ Ἰ Ώ׆

ҷ ψ ψ
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⁴ᶙ Taxonomyײַצ꜠

ÅӗὊ׆Ώḽ їᵂε Ώᴴҧ֪Ѭΰ׆ Ώ׆Ώј▌∟ө׆
Åΰ Ώ׆ ⱴ҇CNN RNN Transformer ε ẁѬ Ώ׆
Å▌∟ө׆ΏְΉẁ ҇Transformer ⁴ᶙỡᶡ҇ReLUַײCNN⁴ᶙѦε ẁѬח Ώ׆

Peiyan Dong  et  al., HeatViT: Hardware -Efficient 

Adaptive Token  Pruning for Vision Transformers , 

HPCA 2023
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јAIᶳⱣᵷצ꜠

Å ꜠ ♪₇Ḫטּ ᾇ ᵈᵅ ‒εᵂ׳Ὕײַ ẔṕAIᶳⱣᵷַײᾀἵ

Å◕ַᾴḽ҇ ꜠▌∟өεḿ ᵑ♪ᾶ ח

ÅӔḄח Ώᴄӹ׆ ח ᴄӹ
Åᵻ₈ε ếếצ ᴿљⱴ︡Ҭαỡ–֨ᾎβ εẺở ︡Ҭᴂᵂ ᵘҷצ
Å῞ εỠҩ Ҟ 3ѥӔḑ

ÅEIE SNAPσᵂᾩ ΰ ᵘ▌∟ AIᶳⱣᵷ῾ῶײַ꜠

ÅNvidia  sparse  tensor  coreσᵫⱴ ꜠AIᶳⱣᵷ῾ῶ

Å ѥểḃַײTutorial σSparse Tensor Accelerator Modeling Tutorial @ ISCA 2021
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јAIᶳⱣᵷ ðð EIEצ

Åᾑ ᴦ ҇ISCA 2016ε ḽᶡ҇ ᴘײΏַ׆ᵘצ ⁴ᶙεὝ֦҂ ᾇὕⱣẫύEIE

Å–ị Ḻσ ṇῑᾇᶳⱣї ְḔӳַײ ꜠ᾎὊַ︡ײҬᴄӹ

Å ΰײַ ח+꜠ ∟▌ײַ ꜠

Åᾑ Ὕ֦ ᾇὕⱣẫύEIEεḪ♪҂ ᾇַײ שּ꜠ ᵆ ѹ←

Song  Han et al., EIE: efficient inference engine on compressed deep neural network , ISCA 2016
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јAIᶳⱣᵷ ðð EIEצ

Åᾑ ᴦ ҇ISCA 2016ε ḽᶡ҇ ᴘײΏַ׆ᵘצ ⁴ᶙεὝ֦҂ ᾇὕⱣẫύEIE
Å–ị Ḻσ ṇῑᾇᶳⱣї ְḔӳַײ ꜠ᾎὊַ︡ײҬᴄӹ

Å ΰײַ ח+꜠ ∟▌ײַ ꜠
Åᾑ Ὕ֦ ᾇὕⱣẫύEIEεḪ♪҂ ᾇַײ שּ꜠ ᵆ ѹ←

Åΰ ꜠  Index  +  value  ḔӳѬ Compressed  

sparse  column (CSC)  ―ẩ

Å▌∟ ꜠ ᴰᵆPEẌί ▌∟өḪ♪

Åΰ ԉҔ ṃΰ ᶀḦѬ16ѥөẉⱴ4Ӈ ẫ ἄ

Ḫ♪
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јAIᶳⱣᵷ ðð EIEצ

ÅAct  Queueẇ σ ▌∟өḽẓַײ ֮ΰ Ѧַײ ᾎ їᵂḿ їᵂPE їẇ
ÅLeading  Non -zero  Detection  Node σ‭≡ ▌∟өẉẌίָỨῑPE



ộỳ ץԒḳẊ יּ

῀-ҕᶼḘק ︡ҬӋ ῶ

2024Ẉ ḖḘῙ

ѭ σ ḝ
< 43 >

јAIᶳⱣᵷ ðð SNAPצ

Åᾑ ᴦ ҇JSSC 2021ε channel - first ᾎὊ∫ḽ ꜠ ⁴ᶙ ҂︡Ҭו
Å–ị ḺσᾎὊ ꜠ӓỆ ὕⱣΉו ᾇεӆ♪ῑ ꜠ ᾎὊ∫ҟײַ ѩҧіἹỢ

ÅFront -endσ ᴧַײW-IA pairs ᾎ ї ḿ ᴄӹֶⱴ♆ӈ

ÅBack-endσ Ὼ֑ᵺַײᶉᶌ֖

Å ∟ σḽ҇їᵂkernel ᶼṆᵘṕ ᶙַײᾀἵ ї

Jie-Fang Zhang  et al., SNAP: An Efficient Sparse Neural Acceleration  Processor for Unstructured Sparse Deep  

Neural Network Inference , JSSC 21
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јAIᶳⱣᵷ ðð SNAPצ

ÅChannel - first ᾎὊ∫σᵂ ѥchannel ᴴҧҮổײַ ḽεҒⱳַײѹ← Ὼ ᾴῑⱴַײ
Å ᴴ ‍Ḫ♪ӽẶ←ו ᵘε▒ᵄΉᾚPsumεҠו ֞ṇPsumΉᾚᾩַײᶉᶌ֖
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јAIᶳⱣᵷ ðð SNAPצ

ÅFront -endσIndex  Matching ᴄӹὝᴧ ᶻᾎ W-IA ײַ  pairsεὝ ѹ← ֶ֮ⱴ♆
ÅBack-endσѢ  partial  sum  ᴘ εPE-level ᵘ core - levelε֞ṇԒḔ ֖
Å ∟ σcore - levelַײᴘ ᴴҧᾀἵїᵂṕַײ


