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↕ổ҅

Å ӏѝ ֘

Å ӏѝṃᶇ3ῐẔ-4ῐѦ 4ῐѦ -5ῐֳ 5ῐѦ -6ῐֳ

₭ӐўῊ χ3.30-4.20ε3ᵕζ

Å 1⁸labᾩ σ4ῐ13ᾤ-5ῐ13ᾤ

Å 2⁸labᾩ σ5ῐ13ᾤ-6ῐ13ᾤ

Å /ᾉḟὑ︡ҬVerilogט SystemVerilog ֑ᴢ Ԅ∫ ԃ Ҟ

εῑԋ ᵂḘײַ ῴᴟјΪ
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↕ổ҅

Å ӏѝ ֘

Å Lab 1. 1D Winograd

Å Winograd │ῗ ז҈זּ ᴒ ￼ ᾦ │ιṎԎᶈ▄ẙḙѽ￼ᴒ

εCNNζѧẍ┌Ẕּז Ḝ ֟ṈѺ│₭ᾭ‎Ҹק ι⸗ָ ᵀṇṑḽᴒ ⁄

Å  ḫ ѧӑṄḫא Ѧᶢ ￼1D Winograd ιẊӔּז╙↨ Ҹק

Å  ḫ ֫ѭѕѦ ֫χ

Å ᵀ ￼1D Winograd ḫאε60 Pointsζ

Å ╙↨ ￼1D Winograd ḫאε30 Pointsζ

Å ᶢ҈╙↨ ￼1D Winograd ℓҸקε10 Pointsζ

Å Ḫ ḡởᵄ ὝҏḪ ἒᵒָᾉḘ ѕε Ӡ  Projects  ‌

Å Ḅῑ ᴴҧ Ṷᵘ ᾉט
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ѭ∫ἷҦ ῑᵣҍψ

ÅX86 MIPS ARM RISC-V

ἷҦ ᶙ Ԇᴺ ◕ ҥ ᴓᵫ

X86 CISC Intel AMD
ו Ặᶽ ớזּ
Ԓḳớ ḫּזớ

Intel AMD

MIPS RISC MIPS
┼ Ҹק Ἓ
ṝớ ḷḕᵸᶺ

Intel IBM
Oracle

Toshiba

ARM RISC ARM
Ӊו Ӊἄ 
҈זּ ט ᶵ

‛ ᴂѭ
₵

RISC-V RISC RISC-Vᶢ Һ
ḢԅẦ◊ ‟‗
ᴅ ₔớ Ầ

◊Ṫԏ

ᾭ︣Ḳᶽḙ
 ‗ᵙҲў

CUDA RISC Nvidia
ắ Ẋᴧᶴת

ᶃӵᶴת
Nvidia
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ἷҦ ῾ῶ ᵣҍἷҦψ

Åᵹᶼ σҼ ἷҦ ἷҦ ὔֹἷҦ ἷҦ

ÅᾭὯҽ εmovὝҧζ

ÅᶈᶴתᵸᵙḕӴᵸѳ ҽ ᾭὯεז load/ Ӡḕsaveᴪ ζ

ÅԎѧ ѦᾛӐᾭọ ῗᶴתᵸ￼ḷḕᵸεј ᶈѣѦḕӴᵸӈ ѳ ҽ ᾭὯζ

Å Ὕҧ￼ᵅ ‎Ὕḧԏӌᶽṇεmovbιmovwιmovlιmovqζ

Å   ᴅӺALUᾛӐ

ÅԎѧ ѦᾛӐᾭọ ῗᶴתᵸ￼ḷḕᵸ

Å Ὕҧ‎ὝḧᶽṇᵙᾛӐεaddlιorqιandbιsubwζ

ÅίֺὝҧ

Åῂ‍ҭ/ῶ‍ҭ εcmpqιjmpιjeιjneιjlιjgeζ

ÅḒӕ εcallιretζזּ

Å Ὕҧ

Åᴱ OSἆԎҤɒ ɓ ҭӔּז￼Ὕҧεeg. int to access certain OS  

capabilities, etc.)  
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ҥ ἷҦ σX86 ԏᶙַײCISCἷҦ

ÅἷҦ ẘᴴᴩε ѬᶵῢαᶹᵔῙἷҦ β
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ÅᶈᶴתᵸḷḕᵸᵙḕӴᵸѳ ҽ ᾭὯ

Å Ὕҧ￼ᵅ ‎Ὕḧԏӌᶽṇεmov[ bwlq ]ζ

Å ḊᶊᶍẔ ᶊᶍᶽṇᾯ
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ÅἷҦ ᵌᶹפ ᶉᶌ⁴ẩ ɆҧẌ↑ᵫⱴַײX86ỡMIPSѬ’Ӕ

X64Ӕּ16זѦ64bitḷḕᵸιḷḕᵸ￼ӉḔ ᴵҨ꜠ Ӑѭ32-ι16-ι

8- ⅝⸗ḷḕᵸ‎ ιҤҪ￼ᵄḔḅї
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Register Mode

ÅSpecifies the contents of a register as the operandÅἷḦḶḔᵷַײԒḲӏѬὺӏᾎ
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ÅSpecifies the a constant stored in the instruction as the operandÅἷḦἷҦѦַײ ᴎᾎӏѬὺӏᾎ

Å ᴹɋ'ɋ ᴎᾎεẉњᴴҧἷḦⱴױԇ ֹỡᾴױ ֹ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Direct Addressing Mode

ÅSpecifies a constant memory address where the true operand is locatedÅἷḦּ₇טὺӏᾎỨᶇӇ Ḕӳᵷᶉᶌẁײַ

Åᶉᶌᴴҧⱴױԇ ֹỡᾴױ ֹ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Indirect Addressing Mode

ÅSpecifies a register whose value will be used as the effective address in memory 
where the true operand is located

ӆ҈Ὕ

ÅἷḦḔӳᵷԒḲѬּ₇טὺӏᾎᶇḔӳᵷѦַײῑᾇᶉᶌ

ÅᶃἭᴹ ὓḾᶌ⁴ẩ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Base/Indirect with Displacement 
Addressing Mode

Å ⱴd(%reg) ΎἷḦᶉᶌ

Å ḶḔᵷөו ѥẁ εẉⱴ₱ᵘ ῺӏѬḪ ὺӏᾎᶇḔӳᵷ

Ѧַײῑᾇᶉᶌ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Base/Indirect with Displacement 
Addressing Mode

ÅѬқѰ Base/Indirect with Displacement Addressing Ḫ ’Ӕ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Scaled Index Addressing Mode

Åᶉᶌ―ẩσForm: (%reg1,%reg2,s)  [s = 1, 2, 4, or 8]

Åⱴ%reg1+%reg2*s ӏѬḪ ὺӏᾎᶇḔӳᵷѦַײῑᾇᶉᶌ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Scaled Index Addressing Mode

ÅѬқѰ Scaled Index Addressing Mode Ḫ ’Ӕ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Scaled Index w/ Displacement 
Addressing Mode

Å ᴿScaleᵘDisplacement σᶉᶌ =  d(%reg1,%reg2,s)  [s = 1, 2, 4, or 8]

Åⱴd+%reg1+%reg2*s ӏѬḪ ὺӏᾎᶇḔӳᵷѦַײῑᾇᶉᶌ
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ἷҦ ֪ײַ 1 ïҼ ἷҦσ Addressing Mode ’Ӕ

ÅḪ ẐѦᴴ ⱶᶹ Addressing Mode ԉᵂ ở
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ἷҦ ֪ײַ 2 ï ἷҦ

ÅֶⱴALUΎḡởḪ Үז
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ἷҦ ֪ײַ 2 ï ἷҦ

ÅֶⱴALUΎḡởḪ Үז

Åᶡ҇ ḦᾎὊṐḼỳ ῠ/ ὺӏ

Å ֹσѢѥὺӏᾎ ї ᾴḔӳᵷ



ộỳ ץԒḳẊ יּ

῀-ҕᶼḘק ︡ҬӋ ῶ

2024Ẉ ḖḘῙ

ѭ σ ḝ
< 25 >

ἷҦ ֪ײַ 2 ï ἷҦσḪ ’Ӕ

Å ἷҦ ᴿҼ ἷҦḡở ѥҥֿײַב
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ἷҦ ֪ײַ 3 ïὔֹἷҦ

ÅὔֹἷҦᶉᶌ

ⱴ҇if caseֵᾘ ᴮҧᴢfor while ệ♩ ᴮ

ṄҺᶈᵅ ֫ᾟ ╜ ԓḳ▄Ԅ

If(condition 0) 

XXXXX

XXXXX

XXXXX

XXXXX

else 

XXXXX

XXXXX

while(condition 1) 

XXXXX

XXXXX

XXXXX

XXXXX
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ἷҦ ֪ײַ 4 ï ἷҦ

Åјѕṕὺӏ OSḽὓεӔḄOSᴴΉᾂregister ԒḲ

ᵷ ԒḲ
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ҥ ἷҦ σ RISC-V ԏᶙַײRISCἷҦ

ÅḡԄấ╟εỴṜ ḃεἷҦ ᶹ
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ҥ ἷҦ σ MIPS ԏᶙַײRISCἷҦ

ÅἷҦ ẘᶀḦεּגḽ ᴄαᴄᵔῙἷҦβ

Å3 types of CPU instructions each of which are 32 -bit aligned words.

Å I- type (Instruction)

ÅJ-type (Jump)

ÅR-type (Register)

ÅOpcode

Å 6-bit operation code

Å There are 3 different register 

specifiers:

ÅRD - 5-bit destination register

ÅRS - 5-bit source register

ÅRT - 5-bit target register

Å3 CPUἷҦε ᾴ32₦◕ḽ words
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ҥ ἷҦ σ GPUַײCUDAἷҦ

ÅSISD SIMD MISD MIMD ỴṜײַ

Ẋ

CUDAὝҧ ￼Ṗ₭

Hardware
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ҥ ἷҦ σ GPUַײCUDAἷҦ

ÅPTXᵘSASS

Hardware

SASSὝҧ љGPU￼SM‟‗ῶ ὶḾẔԋ ι ῆ ҭ‟

‗ ḢἄṏјԜᾡᴪ

ҡSASSіἺ ֧‎￼ ῭іṖ￼ ҭ

₩ᶚιҟ҈CUDA C/C++ᴝSASSѳ

CUDA C/C++ẑ ᵅι NVCCҺᵃῊּוἄPTXᴝ

SASSιּזἋѼᴵҨὝḧᴱּוἄԎѧ SASSῗ ᵸ

￼ ҭὝҧ ι ￼SMⱱ љẸׁGPU￼SMⱱ 

јḾẔ￼ ῗј ￼

https://zhida.zhihu.com/search?content_id=124049964&content_type=Article&match_order=1&q=SM%E6%9E%B6%E6%9E%84&zhida_source=entity
https://zhida.zhihu.com/search?content_id=124049964&content_type=Article&match_order=1&q=SM%E6%9E%B6%E6%9E%84&zhida_source=entity
https://zhida.zhihu.com/search?content_id=124049964&content_type=Article&match_order=1&q=NVCC&zhida_source=entity
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ҥ ἷҦ σ GPUַײCUDAἷҦ

ÅPTXᵘSASS

Mapping of PTX to SASS
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ҥ ἷҦ σ GPUַײCUDAἷҦ

ÅPTXᵘSASS
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ҥ ἷҦ σ GPUַײCUDAἷҦ

ÅPTXᵘSASS
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Å5 ∫₯ σFetch Decode Execute Memory Writeback
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ᴄ5 ∫₯ ᴴ ḔᶇқѰ ψ

ÅData hazards : since register reads occur in stage 2 and register writes occur in stage 5 

it is possible to read the wrong value if it is about to be written.

ÅControl hazards : A branch instruction may change the PC, but not until stage 4. What 

do we fetch before that?

ÅExceptions: Sometimes we need to pause execution, switch to another task (maybe the 

RV,/ dqg wkhq uhvxph h{hfxwlrqɚ krz wr zh pdnh vxuh zh uhvxph dw wkh uljkw vsrw
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1σData Hazards

ÅRAW σRead After Write ᾎὊ֖
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1σData Hazards

ÅRAW σRead After Write ᾎὊ֖

ᴅ ↨╙χ│ה֘ ӯ εPipeline Stallζ
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1σData Hazards

ÅRAW σRead After Write ᾎὊ֖

χDetect and Forward│ה֘
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1σData Hazards

ÅRAW σRead After Write ᾎὊ֖

χDetect and Forward│ה֘
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1σData Hazards

ÅDetect and Forward ’Ӕ

add 1 2 3 // r3 = r1 + r2

nand 3 4 5    // r5 = r3 NAND r4

add 6 3 7     // r7 = r3 + r6

lw 3 6 10     // r6 = MEM[r3+10]

sw 6 2 12     // MEM[r6+12]=r2

Cycle 3ׁᴁⅎ
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1σData Hazards

ÅDetect and Forward ’Ӕ

add 1 2 3 // r3 = r1 + r2

nand 3 4 5    // r5 = r3 NAND r4

add 6 3 7     // r7 = r3 + r6

lw 3 6 10     // r6 = MEM[r3+10]

sw 6 2 12     // MEM[r6+12]=r2

Cycle 3ᵅᴁⅎ


