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1.  Ύ׃ ҍ  

1.1  Ύ׃  

Ύ̂ȇ Ⱶ Ύĺĺ №ΎȈ̆ץҊ

ҹ Ύ̃̆ Ύ ᶏ ̆ ᶏ ⱳ ׃

Ȃ 

1.2  Ύ  

Ύ Ώ ҹԅ ꜛ ԅ Ⱶ ᴆ

ⱳ ᵬ ̆ ꜛ Ḃ Ⱶ ᶏ

Ȃ 

2.  Ⱶ  

2.1  ῀  

2.1.1  ѿ  

Ҋ̆ ᶏ chrome ̆

:https://hpc.shanghaitech.edu.cn Ȃ 

ᶏ ѿ Ⱶ Ȃ 
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 1 ҅  

2.1.2  ѿ  

Ҋ̆ ᶏ chrome ̆

: https://hpc.shanghaitech.edu.cn/platform/login  

ѿ ᴍ ̆ Ȃ 

 
 2  

https://hpc.shanghaitech.edu.cn/platform/login
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2.2   

 

 3  

ⱳ ׃ ̔ ⱳ ᶏ ’ ⱳ

῀ Ȃ ⱳ ԅ ᵬҙȁ Ữȁ

ȁCPU ȁGPU ᶏ ’̆ 30 ᵬҙ ’

’̆ ԅ ᶏ ’Ȃ ̆

ԅ ᶏ ’Ȃ 

2.2.1  ᶏ  

 
 4 ᶕ  

4̆ ҩ №≢ Ữȁ ȁCPU ȁGPU

ᶏ ’Ȃ 
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2.2.2  ᵬҙ 

1)  ᵬҙ ’  

ᶏ ’ Ҋ̆ ԅ ᵬҙ ’ 

 
 5 ᵲҟ ‟  

5̆ ѿҩ ᵬҙ ’ȂҺ Ḥ

̔ 

ü ̆ ҹ ╠ ᵬҙ ᶏ ’̕ 

ü ̆ ╠ ᵬҙ ’̕ 

ü X ҹ ̆ Ả ҉ ᵝ ̆ ╠

̕ 

ü ₯ ҉ ᶛ̆ / ̂

̃Ȃ 

 

2)   

₯ ҉ ľData ViewĿ ̆

̆ ץ └ ₮ Ȃ  
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 6  

3)  ₮ 

7̆ ₯ ҉ ľSave as ImageĿ ̆ ╠

ᵬҹ Ҋ ⌠ Ȃ 

 

 7 ᵲҟ ₴ 

 

2.2.3  ↓  

 

 8ᵲҟ∆ ∆  

8̆ ╠ Ҋ ᵬҙ ↓ ╠

ῤ ↓ Ȃ 

4)  ℗ ↓  
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 9 ∆  

9 ҹ̆ ╠ ľ ↓ Ŀ̆ ₯

̆ ℗ ľ ĿȂ 

2.3 פ   

פ ῤ Ȃ Ҋ

פ ̆ ₯ ₯ľ+Ŀ

פ ̆ ꜚᶏ ⌠ Ȃ ѿ

ץ № ̆ ҩ פ ̆ᶏ ̆

ᴆ ᵬȂ 

῀ ̆ Ⱶ ̆ פ Ȃ ᶷ

↓ ̆ 10Ȃ 
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 10 ת  

פ ̆ פ № ̔ 

 

 11 ת  

₯ ᶷ ᴆ ̆ ᴆ ̔ 

 

 12 ᴌ  
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2.4  ᵬҙ  

ⱳ ׃ ̔ᵬҙ Һ ᶫ ⌠ᵬҙ ’

ᵬҙḤ ̆ ᶷ ╠ Ҭ̆ ↓

Ҭ ᵬҙ̆ ⌠ ҹΐᵣ ᵬҙḤ ץ

̆ Ⱶ ’̆ ᵬҙ ₮ ᵬ Ȃᵬҙ

WAIT( ̃,RUN( Ҭ̃,DONE( ),FAIL( ̃,QUEUÊ ↓

Ҭ ,̃EXIT̂ ,̃HOLD( ) C̆ANCELLD( ),CANCELING(

) Ȃ 

 

¥ᵬҙ↓  

13Ҭ 1 2 Ҋ ᵬ

ҙḤ ̆ ץ ᵬҙ ȁᵬҙ ȁᵬҙ ȁᵬҙ ȁᵬ

ҙ ȁ ↓ȁᵬҙ ֜ ᵬҙ Ȃᵬҙ↓ Ҭ ᵬ

ҙ ȁᵬҙ ȁ ↓ȁ ȁ▼ᵩ ȁ Ḥ

̆ ₯ ᵬҙ↓ ̆ ₯ ₮ ExcelȁCsv ₮ᵬ

ҙ↓ Ȃ 3 ᵬҙ Ḥ Ȃ 4 ╠ᵬҙ Ⱶ

’ȁᵬҙ ̆ᵬҙ ₮ ᵬҙ ₮̆ 13 ̔ 
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 13ᵲҟ  

¥ᵬҙ Ḥ  

ᵬҙ↓ ᵬҙ̆ 3 ᵬҙ Ḥ ̆ ץ

ᵬҙ ȁᵬҙ ȁᵬҙ ȁ ȁᵬҙ ȁᵬҙ

̆ᵬҙ Ḥ ̆ 14 ̔ 

 

 

 14 ᵲҟḪ  

 

¥ᵬҙ ȁ ₮ 

ᵬҙ↓ ᵬҙ̆ 4 ╠ᵬҙ Ⱶ ’ȁ

ᵬҙ ̆ᵬҙ ₮ ᵬҙ ₮Ȃ 
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1. ₯ľ Ⱶ Ŀ cpuȁgpu ῤ ̆ ₯

Ⱶ ̆ 15 ̔ 

 
 15 ꜙ  

ᵬҙ ל Ҋ ̔ 

Ⱶ ̆ ᶫ ҩ Ҋ ⱳ Ȃ ₯ ҩ

҉ Ҋ ̆ ץ Ҋ Ȃ Ả

ľ Ⱶ Ŀ ľ?Ŀ Ȃ 16:  

̔ᵬҙ ᶏ ל ᶫ 60 ̆ל

60 Ḡ ̆ Ḡ ╠ ל

ᶏ ľҊ Ŀⱳ ̆Ḡ ╠ ל ̆ 15- 2̔ 



11 
 

 
 мрπнᵬҙ ל Ҋ  

    

2. ₯ľᵬҙ Ŀ ╠ᵬҙ ’̆ ⇔ ᵬҙȁᵬ

ҙ‰ ȁ ֜ᵬҙȁ ‰ ȁ ̆ ̆

16 ̔ 

 

 16ᵲҟ  

3. ₯ľᵬҙ ₮Ŀ ╠ᵬҙ ₮ῤ ̆ 17  ̔
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 17ᵲҟ ₴ 

4. ₯ľᵬҙ ₮Ŀ ╠ᵬҙ ₮ῤ ̆

₮↕ ҹ ̆ 18 ̔ 

  

 18ᵲҟ ₴ 

¥ ᵬ  

₯ ᶷ ᴆ ̆ ᶷ ₮ ╠ ᵬ ̆ ץ

ᴆ ̆ 19 ̔ 

 



13 
 

 

 19 ᴌ  

¥ ᵬᵬҙ 

ᵬҙ ץ ȁᵬҙ ȁ

ᵬҙ ᵬ̆ ᵬҙ Ῥ ̆ 20ȁ21

̔ 
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 20ᵲҟ ᵲ  

 

 21ᵲҟ  

2.5  ᵬҙ ֜  

2.5.1  ꜚ ↓ᵬҙ  

ⱳ ׃ ̔ᵬҙ ֜ѿ

ᵬҙ̆ ץ ᶫԅ ╠ᵬҙ Ҋ №

Ḥ ̆ Ḃ ̆ ԍ ᵬҙ ̆

̆ ‗ ≠

Ȃ 

¥  

ᾢ ⌠ 22Ҭ 1 ᵬҙ ↓ ᵬ̆ҙ
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Ȃ ₯ ᵬҙ ̆ 2ᴪ ῏ ̆

҉ CPU Ḥ Ҋץ30%̆ ̆30%- 80% ̆80%

҉ץ Ȃ ₯ ̆ 3ᴪ ῏ № №̆ ҉ CPUȁ

̆ ᴪ ѿҩ CPU № ;

⌠ GPU ҍ CPU ῏ ̆

ᶏ GPU ̆ ה № № ’Ȃ ₯№ ̆

4ᴪ ֜ ↓ ̆ 22 ̔ 

 

 ннꜚ ↓ᵬҙ  

¥ ֜ᵬҙ 

1.  Ώ ̆ 23 ̔ 
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 23  

2.  ₯ ֜ ̆פ ₯ľ Ŀ ꜚ

֜ ̆פ ₯ľḠ Ŀ ֜ᵬҙ̆ 24 ̔ 

 

 24ᵲҟ ת  

3.  ₯ ֜ ֜ ̆פ ֜ ⱳ ᵬҙ

פ ᵬҙ ’̆ 25 ̔ 
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 25ᵲҟ ֢  

4.  ₯ľḠ Ŀ ̆ ῀ Ḡ ╠ Ȃ

26 ̔ 

 

 26Ḧ  
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2.5.2  ᵬҙ  

ⱳ ׃ ̔ľ ᵬҙ Ŀ ᶏ ֜ᵬҙ ⱳ

῀ Ȃ 

 

 27 ᵲҟ  

₯ľ ᵬҙ Ŀ ̆ ľ ᵬҙ Ŀ ̆

╠ ↓ Ҭ ľ ѿҩĿ

ᵬҙ ↓ ̔ 
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 28 Ґ  

1)  ᵬҙ ↓  

ᵬҙ ↓ ҹ ╠ ↓ ̆

ҹ ᵬҙ└ᵬ ᵬҙ Ȃᵬҙ ↓

̔ ȁ ȁ Ȃľ Ŀҹ

ⱴ ѿҩ ľ̕ Ŀҹ

̕ľ Ŀҹ Ȃ 

 

 29 ∆  

2)  ᵬҙ  

₯ ↓ Ҭ ҩ ( Ҭ ľTorque ᶛ Ŀ)̆

№ ᵬҙ ῤ Ȃ̂ Ҭ

ӈ 3.4 ᵬҙ ̃Ȃ 

aȁ Ḡ  

ᵬҙ Ҭ ľḠ Ŀ ̆ ᶫ ╠

Ḡ ḂҊץ̆ Ῥ ᶏ Ȃ 
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ⱳ ̔ ₯ľḠ Ŀ ̆ ľ Ŀԑꜚ ̆ ╠

Ḡ ѿҩ Ḃץ̆ №Ȃ ̆ ₯

ľ Ŀ̆ ľḠ ⱳĿ ̆↕ ᵬ ⱳȂ ̔ 

 
 30Ḧ  

 
 31Ḧ ꜗ 

bȁ  

ľ Ŀ ᶫ ╠ᵬҙ ֜
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ΐᵣ  Ȃפ

ⱳ ̔ ₯ľ Ŀ ̆ ץ

Ȃפ ̔ 

 

 32ᵲҟ ת  

ᾛ ’Ҋ̆ ᶫ 2ҩⱳ ľ̔ Ŀ ľḠ

ĿȂľ Ŀ ̆ ҉ҳ

ḱ ᵬҙ ֜ ȂľḠפ Ŀ ľ Ŀ Ḡפ ̆

֜ ╠ Ҭ ҉ Ȃ ’Ҋ ḱ̆ ᵬҙ

̆פ ֜ Ҭ Ȃ 

̂ ̔ ⱳ ԍ Ҭ ľ ֜Ŀ ̆ ̆ᶏ ⱳ

ᵬҙ Ҍ̆ ῏ פ Ῥ ₯ľ ֜Ŀ ᵬҙȂ̃  

cȁ ֜ 



22 
 

ľ ֜Ŀ ̆ ̆ Ḡ פ

’Ҋ̆ ᵬҙ ֜ ᵬȂ 

3)  ᵬҙ  

27̆ ₯ ↓ Ҭ ҩ ( Ҭ ľTorque

ᶛ Ŀ)̆ ↓ Ҋ ╠ Ḡ ᵬҙ

Ȃ ↓ ľ Ŀȁľ Ŀȁľ ᵬĿ҈

ҩ↓Ȃľ Ŀҹ Ḡ Ȃľ ĿҹḠ

Ώ Ȃľ ᵬĿ ᶫ

ᵬ ⱳ Ȃ 

aȁ ⱴ  

ľⱴ Ŀᴪ ╠ ̆ⱴ ⌠ №

Ҭ ᶏ̆ ꜚ Ώ ̆ Ḡ ҍ Ḡ ѿ

Ȃ 

bȁ −  

ľ− Ŀ ᶫ Ҍ − Ȃ 

̂ ̔ľḠ Ŀⱳ Ḡ ₯ľḠ Ŀ

Ҭ ̆ Ҍᴪ ̆ Ҭᶏ

ṿ ṛ̆ ̆ ᴪҌ

ⱴ ľ Ŀ № Ȃ̃ 

2.6   

ⱳ ׃ ̔ ᶫ ֜ԑ Ȃ
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№ ̆ ᴪ ȁ ȁ ᴪ

ᶏ Ȃ ᶫ ᴪ ȁ └ ȁ

№ ȁῃ ᶏ ȁ OpenGL 3D 4.0Ȃ 

2.6.1   

̆ ̆ ₮ ῀ Ȃ ↓ ᴪ

30s┘ ᶏ ̆ ץ ȁ⇔ ȁ ᴪ

̆ ₯῏ ῏ Ȃ

 

 оо  

2.6.2  ╠ᴪ  

₯ ╠ᴪ ̆ ᶏ ̆

ȁ ᵬ ȁᴪ ȁᴪ ̆ Ȃ ₯῏

῏ Ȃ 
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2.6.3   оп ╠ᴪ Ḥ  

₯ ╠ᴪ ̆ ᶏ ̆

ȁ ᵬ ȁᴪ ȁᴪ ̆ Ȃ ₯῏

῏ Ȃ 

 

 35 Ḫ  
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2.7  ᴆ  

2.7.1   

ⱳ ׃ ̔ ᶫ ᴆ ⱳ ̆ ȁ− ȁ

ȁ ȁҊ ȁ҉ᴰȁ └ ꜚ ⱳ Ȃ− ⱳ ̆

Ȃ ₯ľ Ŀ ̆

ᴆ ̔ 

 

 36 ᴌ  

36̆ №ҹľ ↓ Ŀ ľ ᴆĿ ᵬ Ȃ

ᶷ ľ ↓ Ŀҹ ╠ ᶏ ↓ ̆

₯̆ ץ ℗ ᴆȂ 

1) ↓  

ľ ↓ Ŀ ᶷ ľ<Ŀ ҹ̆ ↓ ̆

₯ ץ / ľ ↓ ĿȂ 
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ᶷ ľ ᴆĿ ᵬ №̆ҹľ ΐ Ŀȁľ Ŀȁ

ľ ᴆ↓ Ŀ҈ №ȂῒҬ̆ľ ΐ ĿҬ ᴆ ᵬ ᵬ

ľhomeĿȁľ Ŀȁľ └Ŀȁľ Ŀȁľ ꜚ⌠Ŀȁľ− Ŀȁ

ľ Ŀȁľ҉ᴰĿȁľҊ Ŀȁľ Ŀȁľ҉ᴰ↓ Ŀȁľ

ꜚ↓ Ŀⱳ ̆№≢ ᴆ ᵬ ľ Ŀȁľ

ᴆ/ ᴆ Ŀȁľ └ ᴆĿȁľ Ŀȁľ ꜚ ᴆ/ ᴆ Ŀȁ

ľ− ᴆ/ ᴆ Ŀȁľ ᴆ/ ᴆ Ŀȁľ҉ᴰ ᴆĿȁľҊ

ᴆĿȁľᶏ Ŀȁľ ҉ᴰ↓ Ŀȁľ ꜚ↓ Ŀ

ᵬⱳ Ȃ 

ľ Ŀ Һ ╠ Ҋ ᴆ↓ ̆

ᶫ ῏ ᵬⱳ Ȃ 

ľ ᴆ↓ Ŀ ╠ Ҋ ᴆ

↓ ̆ ѿ ᴪ̆ Ҍ

Ҋ ⇔ ѿҩץľ Ŀ ᴆ Ȃ 

¥ ᴆ ⱳ  

҉ ↓ ᴆ ᵬ̆ΐᵣ ᵬ

Ҋ̔ 

1.  ₯ľ Ŀ ₮ ΐ Ҭ ľ

ᴆ Ŀ ̆ Ώ ᴆ ᴆ ̆ 37ȁ38 ̔ 
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 37 ᴌ  

 

 38 ᴌ  

2.  ₯ ᴆ↓ ľʊ− Ŀ − ╠ ᴆ̆ ᶷ

ᴆ̆ ₯҉ − ץ − ᴆ̆ 39 ̔ 
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 39 ᴌ∩  

3.  ₯ ᴆ ᴆ̆ 40 ̔ 

 
 40 ᴌ  

4.  ᴆ↓ ᶷ ѿҩ ᴆ̆ ₯҉ ľ Ŀ ̆

ᴆ̆ 41 ̔ 

 
 41 ᴌ  

5.  ᴆ↓ ᶷ ₯ľҊ Ŀ Ҋ ╠ ᴆ̆
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ᶷ ̆ ₯҉ ľҊ Ŀ ̆ 42 ̔ 

 

 

 42 ᴌҐ  

6. ҉ ΐ ₯ HPC Ⱶ ̆

43ȁ44 ̔ 

 
 43ᶕ ᴌᴶ  
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 44 ᴌᴶ  

 

¥ ҉ᴰ 

₯҉ᴰ ̆ ₮ ᴆ ̆ ҩ ҩ ᴆѿ

҉ᴰ⌠ ╠ Ҋ̆ 45 ̔ 
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 45 ᴌҏᴶ 

₮ ҩ ᴆ‖ ̆↕ ₮ ̆ ץ ‖

ᴆῃ ̆ ῃ ̆ ‗ ҩ ᴆ̆↕ ҩ

‖ ᴆ ̆ 46 ̔ 

 
 46 ᴌҏᴶ ‟ 

╠ ᴆ ̆↕ ץ ȁ ̆

ᴆ ᴰ ↕ ץ ̆ ᴰ ̆ ᴆҌ ↕ ҉ᴰ̆

47ȁ48 ̔ 
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 47 ᴌ  

 
 48 ᴌ ᴶ  

ᴰ ᴆ ḱ ̆↕ᴪ ȁ ̆

49 ̔ 
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 49 ᴌ ḷ  

₯ ץ ῀ ᴰ ̆ 50 ̔ 

 
 50 ᴌ“   

‖ ᴆ ҉ᴰ̆ ҹ҉ᴰҬ̆҉ᴰ

ҹ҉ᴰ ⱳ̆ 51 ̔ 
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 51 ᴌҏᴶ Ẩ 

Ҭ ץ Ảᴰ ̆ 52 ̔ 

 
 52 ᴌ Ẩ  

҉ᴰ ̆ 53 ̔ 
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 53 ᴌҏᴶ ꜗ 

2.7.2  ᴰ  

ᶷ ᶷ ᴆ↓ ̆ ᴰ ѿҩ ҩ ᴆȁ

ᴆ ̆ ₯Ҭ ᴰ ̆ 54 ̔ 

 

 54 ᴌ ᴶ  

₮ ҩ ᴆ‖ ↕̆ ₮ ̆ ץ ‖ ᴆῃ

̆ ῃ ̆ ‗ ҩ ᴆ̆↕ ҩ‖ ᴆ



36 
 

̆ 55 ̔ 

 
 55 ᴌᴶ “  

╠ ᴆ ̆↕ ץ ̆ ̆

ᴆ ᴰ ↕ ץ ̆ ᴰ ̆ ᴆҌ ↕ ᴰ Ȃ

56ȁ57 ̔ 

 
 56 ᴶ ᴌ  
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 57 ᴶ ᴌҿᴶ  

ᴰ ᴆᴰ ң ᴆҌѿ ̆↕ᴪ ȁ

̆ 58 ̔ 

 
 58 ᴶ ᴌҒ҅  

₯ ץ ῀ ᴰ ̆ 59 ̔ 
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 59 ᴶ ᴌ“  

Ҋ ᴪ₮ ᴰ ̆ᴪ ᴰ ̆ᴰ ̆ᴰ ᴆᴰ

ᴰ ̆ Ảȁ ᴰ 60 ̔ 

 

 60 ᴶ Ҳꜗ ᵲ 

₯ └ⱳ ԍ ̆ ᴆ ᴰ ̆ 61 ̔ 
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 61 ᴶ ᴌ ┼ 

ᴆ ꜚ Ҋ ꜚ̆ 62 ̔ 

 
 62 ᴶ ᴌ ꜠ 

2.8   

2.8.1   

ⱳ ׃ ̔ ⱳ ῒΐ

Ȃ 



40 
 

 

 63  

63̆ ₯ľ ĿҊ ľ Ŀ̆

ľ Ŀ Ȃ 

Ҭ 1ҹľ ↓ Ŀ̆ 2ҹ Ḥ

ῤ ᶏ ’Ȃ 3ҹ Ҋ ↓ Ȃ 

1)  ↓  

↓ ҹ ╠ ↓ ̆ ₯

̆ ℗ ľ ĿȂ 

ľ ↓ Ŀ ľ+Ŀ ҹ ⱴ

῀ ̆ ₯ ⱴ ̔ 



41 
 

 
 64  

64̆ ᾛ ’Ҋ̆ Ḥ ̆ ⱴ

Ȃ 

2)  Ḥ  

Ҭ 2 ᶷ 2ҩ ҹ Ḥ Ȃ ╠

Ҭ ȁ ȁ ֲȁ ȁ ȁ ֲ ȁ

⇔ ȁ Ȃ 65̔  

 
 65 Ḫ  

aȁ  

₯ľ Ŀ ̆ ҹ ̆

66̔  
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 66 Ḫ  

Ḥ ̆ ₯ľḠ Ŀ̆ Ḡ ̕ ₯ľ Ŀ̆

ľ׆ Ŀ Ҭ ₮Ȃ 

bȁḱ  

’Ҋ̆ Ả ᵝ ̆ᴪ₮

ľ҉ᴰĿ ̆ ѿҩ ҉ᴰ ̆ 67̔  

 

 67 ҏᴶ  

₯҉ᴰ ̆ ᴆ , 68̔  
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 68 ҏᴶ  

̆ ₯ľ Ŀ̆ ҉ᴰ

ᵬҹ Ȃ 

3)  ᵬ ᶏ  

69 ᶷ ҹ ᵬ ᶏ  

 
 69 ᶕ  

ץ ᶏ ̆ ғ

ᵬҙȁ Ữȁ ȁCPUȁGPU ᶏ ץ̆’ Ḃԍ

Ḃ ⌠ ╠ ᶏ ’Ȃ 
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̆ ԍҌ ̂ ῏ ԅ ̃ ̆

Ҍ ᵬ ̆ 70̔  

 
 70  

aȁ  

ⱳ ҹ ╠ ҍ ῏ ̆

↕ ῒҊ Ҍΐ ᶏ ⱬȂ 

ⱳ ̔ ₯ľ Ŀ ̆ , 71̔  

 
 71  

₯ľ Ŀ̆↕ ѿҩ

̂ ⱬ̃Ȃ 72̔  
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 72  

bȁ  

ѿҩľ Ŀ ̆ ᵬ ᶏ

ľ Ŀ ̆ 73̔  

 

 73  

̆ ҩ ҍ ῏ ̆ᶏӊ

ҹѿҩ ̂ ᶏץ ̃Ȃ 

ⱳ ̔ ₯ľ Ŀ ̆

̆ 74̔  
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 74  

̆ ₯ľ Ŀ̆↕ᴪ

̆ ↓⌠ Ҋ̆ 75̔  

 
 75 ꜗ 

ľ Ŀ ̆ ₯ ҉ ľ¦Ŀ ̆↕ᴪ

ľ Ŀ ᵬ̆ ῏ ľ Ŀ Ȃ 

cȁ−  

ľ Ŀ ̆ ᵬ ᶏ ľ−

Ŀ ̆ ᶫ − ⱳ Ȃ 

ⱳ ̔ ľ Ŀ ̆ ₯ľ− Ŀ ̆
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− ̆ 76̔  

 
 76∩  

̆ − ̆ ↓ Ҭ ҌῬ Ȃ 

4)  ↓  

63Ҭ̆ 3ҹ ↓ ̆ ᶫ

╠ Ҭ ⱴ/ ȁ Ȃ 

↓ ΐ ᶫľ Ŀ ⱳ ̆↓

Һᵣ Ҋ ȁ ȁ ȁ ȁ ȁ

Ḥ ̆ ᶫ ҩ ľ− Ŀȁľ

Ŀȁľ Ŀȁľ Ŀȁľ Ŀȁ

ľ Ŀ ᵬⱳ ̆ 77Ȃ 

̔ ̔ ̂ ֲ̆ ȁ̃

̂ ̆ ץ − ̆ ȁ̃

̂ ̆ ץ

̆ ḱץ Ḥ ̃ Ȃ 
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 77 Ḫ  

aȁ  

ľ Ŀ ̆ ᶫ ⱴ ⱳ Ȃ 

ⱳ ̔ ₯ľ Ŀ ̆

̆ 78̔  

 
 78  

̆ ľ / / Ŀ ⱴ (

̔ ₮ ᴆ ̆ ᴆ Ҍ ₮ )Ȃ 
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 79 ∆  

ᴆ̆ ↓₮ ᴆ ID̂ ȁ̃

ȁ ȁ Ḥ ̆ ᶫľ ⱴĿ ᵬ̆ 79Ȃ ₯

ľ ⱴĿ ᵬ̆ ⱴ⌠ ҬȂ 

₯ ҉ ľ¦Ŀ ̆ ⱴ ᵬȂ 

bȁ−  

ľ− Ŀ ᶫ ₮ ⱳ ̆

₮ Ҍ Ῥᶏ Ȃ 

ⱳ ̔ ₯ľ− Ŀ ̆ ₮− 80̔  

 
 80∩  

₯ľ Ŀ ̆ ᴪ Ҭ ₮ ľ̕ Ŀ̂ ₯

ľ¦Ŀ̃ ľ− Ŀ ᵬȂ 

cȁ  

ľ Ŀⱳ ᶫ ҹľ

Ŀ ⱳ ̂ ⱳ ֲ ᶏץ ̃Ȃ 

̔ ץ ⱴ − ̆ ץ

̆ᵖ Ҍ ḱ Ḥ Ȃ 
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ⱳ ̔ ҩ ̆ ₯ῒ ᵬ↓ ľ

Ŀ̆ ₮ ̆ ̔ 

 
 81  

₯ľ Ŀ̆↕ᴪ ҹľ Ŀ̆

ῒ ↓ ľ Ŀ↓̆ ᴪ ҹľ ĿȂ 82

̂ ̔ľ Ŀ ҹ ֲ̃̔ 
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 82  

₯ľ Ŀ̂ ₯ ľ¦Ŀ̃ ľ− Ŀ ᵬȂ 

dȁ  

ľ Ŀҍľ Ŀⱳ ̆ ľ

Ŀ ҹľ Ŀ ᵬȂ 

ⱳ ̔ ѿҩľ Ŀҹľ Ŀ ̆ ₯

ľ Ŀ ̆ ₮ 83̔  

 
 83  

₯ľ Ŀ̆↕ᴪ ҹľ Ŀ̆ ῒ

↓ ľ Ŀ↓̆ ᴪ Ȃ 

₯ľ Ŀ̂ ₯ ľ¦Ŀ̃ ľ− Ŀ ᵬȂ 

eȁ  

ⱳ ׃ ̔ ḱץ

ḱ̆ ̆ 83- 1 8̆3- 2 ̔ 
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уоπмḱ  

̆ ₯ ̆

ḱ ̆ ₯ ḱ ̆

83- 2 ̔ 

 

уоπн  

fȁ  

ⱳ ׃ ̔ ֲ Ҭ ₯ľ

Ŀ ̆ ̆ 83- 3 ̔ 
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уоπо  

gȁ  

ľ Ŀⱳ ҹ ╠ Ҭ

ᶏץ ҉ ῒ̆ ץ ҙⱵ №

ᶏ ̆ῒ ᵖҌ ԍ CPU ȁCPU

ȁGPU ȁ ῤ ȁGPU ȁ ᶏ ȁ

פ ȁ ȁwalltime ȁ ȁᵬҙ Ȃ 

₯ ľ Ŀ ̆ ľ Ŀ

84̔  

 

 84  

̆ ₯ľ Ḡ Ŀ̆ ̕ ₯ ҉ ľ¦Ŀ

῏ Ȃ 
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2.8.2  

ⱳ ׃ ̔ ץ ̆ Һ

̆ ꜚ ѿҩ Ȃ 

85ȁ86̆ ₯ ̆ ̆ Ώ

̆ ԅ̆ ᶏ Һ Ȃ Ώ

ᾢץ ѿҊ ̆ Ḡ Ḡ̕ ᴪ ꜚ

̆ Ҍ ̆↕ᴪ ԇ Ȃ 

 

 
 85  
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 86  

⌠ ↕ᴪ ут̔ 

 

 87  

2.9  Ҭ  

ⱳ ׃ ̔ Ҭ ҹ ᵬ ῤḤ ̆ ⌠ ῤ

Ḥ ᴪḠ Ҭ ̕ Ὲ Ḥ̆ ȁᵬҙ

̆№ ̕ Ҭ ֽ ⌠ Ȃ 

1)  Ҭ  

ץ −̆ ̆ Ὲ ȁ Ḥ ̆

ѿ ̆ѿҩ ̆҈ҩ ̆Έҩ ̆ѿ ̆

Ȃ ԍ ̆ ץ
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Ȃ 

῀ ̆ ₯ Ⱶ ̆ Ҭ ̔ 

 

 88 Ҳ  

    

₯ ̆ ₯ ᵬ↓ ľ Ŀ ̆ ₯

̔ 
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 уф  

 

2)   

ᵝԍ ҉ ̆

̆ ҉ᴪ Ȃ №ҹῈ Ḥ ץ̆

Ȃ ₯ Ҭ ̆ ╠ Ҭ Ȃ ₯

ҹ ̆ ↓ ̆ ↓ Ҭ ҹ Ȃ ₯

̆ ̆ ̆ҌῬ ↓ Ҭ̆ ⌠

Ҭ Ȃ 

₯ ῤ ҉ ̆ ᶷ ₮ ̆ 90̔  
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 фл ⱳ  

2.10  

ⱳ ׃ ̔ ҹ Ḃ ⌠ ᴰ ᴆ̆ ᶫԅ

ᴰ ̕ ץ windows ᵬ Ҋ Ҋ ᵬ Ȃ 
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῀ ̆ ᶷ ↓ ҹ ╠ ᶏ

̆ ҬҌ ̆ ⌠Ҍ ҉̆

ᵞ ̆ ᴪ ⌠ ᵞ̆

ᶏ Ȃ 

῀ ̆ ₯ Ⱶ ̆ ̆ 91̔  

 

 фм  

ᴆᴰ Ҋ ̆ ץ ᴆ ̆

Ҭ ₯ ̆ 92Ȃ 
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 фнᴆᴰ  

putty Ҋ ̆ פ Ҭ ̆

₯ ᶷ putty ̆ 93Ȃ 

 
 фоǇǳǘǘȅ  
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3.  ꜛҬ  

 ᶏ Ҭ ⌠ ̆ ꜛҬ Ҭ ⌠ ῏ⱳ

ᶏ Ȃ ᶏ ᶫ Ȃ 

῀ ꜛҬ 94 ̆№ҹ ̔ 

 

 фпꜛҬ  

ŵ҉ № ῀ ῀ ̆

̆ ᴪ↓₮ ⌠ ̆ 10 ̆

10 ҉ץ ₯Ҋ ᵬ Ȃ ҉ ₯

⌠ ̆ 95 Ȃ 
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 фрꜛҬ  

Ŷ №ҹῤ ̆ ̆ ᶫ

⌠ Ȃ 

ŷ ᶷҹ ̆ ᵝ⌠

ῤ Ȃ ₮ ᴪ ꜚ₮ ̆ ₯

⌠ Ȃ 

Ÿ Ҭ ҹ №̆ ╠ ᵝ ̆

₯ ῀⌠ ₯ ᵝ Ȃ 

 


