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3. +9@ BF?<K4RFES BF CDBK<I SIMD E<EF9@O? 
4. +9@ BF?<K4RFES BF CDBK<I MISD E<EF9@O? 
5. +9@ BF?<K4RFES BF CDBK<I MIMD E<EF9@O? 
6. +9@ BF?<K4RFES @G?PF<CDBJ9EEBDO BF @G?PF<>B@CPRF9DB6? 
7. +9@ BF?<K4RFES UMA E<EF9@O BF NUMA E<EF9@? 
8. +9@ BF?<K4RFES BF CDBK<I CC-NUMA E<EF9@O? 
9. +9@ BF?<K4RFES BF CDBK<I NCC-NUMA E<EF9@O? 
10. +9@ BF?<K4RFES BF CDBK<I SMP E<EF9@O? 
11. +9@ BF?<K4RFES BF CDBK<I @G?PF<CDBJ9EEBDAOI 6OK<E?<F9?PAOI E<EF9@ 
>?4EF9DO? 
 

"9@4 3. "5?4KAO9 F9IAB?B7<<, <I E6B=EF64 < F<CO. 

1. +FB F4>B9 «B5?4KAO9 F9IAB?B7<<»? 
2. !4;B6<F9 BEAB6AO9 E6B=EF64 B5?4KAOI F9IAB?B7<=. 
3. � Kё@ CD<K<A4 L<DB>B7B D4ECDBEFD4A9A<S B5?4KAOI F9IAB?B7<=? 
4. !4;B6<F9 BEAB6AO9 F<CO B5?4KAOI E9D6<EB6 CD< CDB6989A<< >?4EE<H<>4J<< CB 
F<CG CD98BEF46?S9@B7B D9EGDE4. 

5. #D<698<F9 CD<@9DO B5?4KAOI E9D6<EB6. 
6. #BK9@G HaaS (Hardware as a Service, �CC4D4FAB9 B59EC9K9A<9 >4> E9D6<E) A9 
BFABE<FES > EH9D9 B5?4KAOI F9IAB?B7<=? 

7. � Kё@ BF?<K<9 DaaS BF SaaS? 

8. �4><9 F<CO B5?4KAOI E9D6<EB6 CD98A4;A4K9AO 6 C9D6GR BK9D98P 8?S >BA9KAOI 
CB?P;B64F9?9=, 4 >4><9 8?S D4;D45BFK<>B6 #"? 

9. �4><9 @B89?< D4;6ёDFO64A<S B5?4KAOI E<EF9@ 6O ;A49F9? 
10. % >4>B= J9?PR EB;84RFES 7<5D<8AO9 B5?4>4? 

 

"9@4 4. &9IAB?B7<S 6OK<E?9A<= MapReduce. 

1. �4=F9 BCD989?9A<9 «HGA>J<< 6OEL97B CBDS8>4» 6 CDB7D4@@<DB64A<<. 
2. �4><9 HGA>J<< 6OEL97B CBDS8>4 <ECB?P;GRFES 6 F9IAB?B7<< B5?4KAOI 
6OK<E?9A<= MapReduce? 

3. !4;B6<F9 L47< B5B5MёAAB7B 4?7BD<F@4 MapReduce. 

4. �4><9 F<CO G;?B6 EB;84RFES CD< <ECB?P;B64A<< F9IAB?B7<< MapReduce < >4>B6B 
<I A4;A4K9A<9? 

5. �4><@< I4D4>F9D<EF<>4@< 8B?:A4 B5?484FP 6OK<E?<F9?PA4S ;484K4, KFB5O BA4 
@B7?4 5OFP QHH9>F<6AB D9L9A4 E CB@BMPR F9IAB?B7<< MapReduce? 

6. #D<698<F9 CD<@9D ;484K<, >BFBD4S @B:9F 5OFP QHH9>F<6AB D9L9A4 E CB@BMPR 
F9IAB?B7<< MapReduce? 

7. �4C<L<F9 E<7A4FGDG HGA>J<< map() A4 CE968BS;O>9 CDB7D4@@<DB64A<S 8?S 



CD<698ёAAB7B CD<@9D4. 
8. �4C<L<F9 E<7A4FGDG HGA>J<< reduce() A4 CE968BS;O>9 CDB7D4@@<DB64A<S 8?S 
CD<698ёAAB7B CD<@9D4. 

9. !4;B6<F9 A4<5B?99 <;69EFAO9 D94?<;4J<< MapReduce. 

10. �?S >4><I F<CB6 6OK<E?<F9?PAOI E<EF9@ 6 >?4EE<H<>4J<< (?<AA4 <@99F E@OE? 
<ECB?P;B64FP F9IAB?B7<R MapReduce? 

 

"9@4 5. $4ECD989?ёAAO9 H4=?B6O9 E<EF9@O. 

1. �4=F9 BCD989?9A<9 «D4ECD989?ёAAB= H4=?B6B= E<EF9@O». 
2. �4=F9 BCD989?9A<9 «D9C?<>4J<< 84AAOI». 
3. % >4>B= J9?PR 6OCB?AS9FES D9C?<>4J<S 84AAOI? 
4. �4>B6O EH9DO CD<@9A9A<S D4ECD989?ёAAOI H4=?B6OI E<EF9@? 
5. � Kё@ EBEFB<F BF?<K<9 D4ECD989?ёAAB= H4=?B6B= E<EF9@O BF D4ECD989?ёAAB7B 
ID4A<?<M4 84AAOI? 

6. �4><9 D4ECD989?ёAAO9 H4=?B6O9 E<EF9@O 6O ;A49F9? 
7. "C<L<F9 CD<AJ<C D45BFO Google File System. 
8. +FB CDB<EIB8<F 6 Google File System, 9E?< G;9? 84AAOI, ID4ASM<= BEAB6AGR 
>BC<R HD47@9AF4 H4=?4, 6OIB8<F <; EFDBS? 

9. "C<L<F9 CD<AJ<C D45BFO Hadoop distributed file system. 

10. +FB CDB<EIB8<F 6 Hadoop distributed file system, 9E?< G;9? 84AAOI, ID4ASM<= 
BEAB6AGR >BC<R HD47@9AF4 H4=?4, 6OIB8<F <; EFDBS? 

11. !4;B6<F9 EIB8EF64 < D4;?<K<S Google File System < Hadoop distributed file system. 

 

"9@4 6. #DB7D4@@<DB64A<9 8?S 6OEB>BCDB<;6B8<F9?PAOI 6OK<E?9A<=.  9FB8B?B7<S 
CDB9>F<DB64A<S C4D4??9?PAOI 4?7BD<F@B6. 

1. !4;B6<F9 BEAB6AO9 CDB5?9@O C4D4??9?PAB7B CDB7D4@@<DB64A<S. 
2. $4EE>4:<F9 B @9FB8B?B7<< BD74A<;4J<< C4D4??9?PAOI 6OK<E?9A<= 8?S SIMD 
4DI<F9>FGDO. 

3. $4EE>4:<F9 B @9FB8B?B7<< BD74A<;4J<< C4D4??9?PAOI 6OK<E?9A<= 8?S MIMD 
4DI<F9>FGDO. 

4. !4;B6<F9 BEAB6AO9 CB>4;4F9?< >4K9EF64 C4D4??9?PAOI @9FB8B6. 
5. �4> E6S;4AO @9:8G EB5B= F4><9 CB>4;4F9?< >4> GE>BD9A<9 < QHH9>F<6ABEFP. 
6.  B:9F ?< ;A4K9A<9 GE>BD9A<S CD96OL4FP >B?<K9EF6B CDBJ9EEBDB6, <ECB?P;G9@OI 
8?S ;4CGE>4 C4D4??9?PAB= CDB7D4@@O? 

7. +9@ BF?<K49FES E<?PA4S @4ELF45<DG9@BEFP BF E?45B=? 
8. �?S K97B <ECB?P;G9FES 5<5?<BF9>4 MPI, >4><9 BEAB6AO9 6B;@B:ABEF< 
CD98BEF46?S9F? 

9. +FB F4>B9 OpenMP, >4><9 6B;@B:ABEF< CD98BEF46?S9F? 
10. �@99F ?< E@OE? <ECB?P;B64FP MPI A4 6OK<E?<F9?SI E B5M9= C4@SFPR? 

 

"9@O CD4>F<K9E><I D45BF:  

�D4>F<K9E>4O D45BF4 1. !4C<E4FP CDB7D4@@G, D94?<;B64AAGR E CB@BMPR B5?4KAOI 
F9IAB?B7<=, 8?S CBQ?9@9AFAB7B E?B:9A<S 69>FBDB6 (A4CD<@9D, E CB@BMPR F9IAB?B7<< 
MapReduce). 

*9?P: A4GK<FP EFG89AFB6 BD74A<;B6O64FP B5D45BF>G 84AAOI E CB@BMPR F9IAB?B7<< 
MapReduce. (BD@4 ;4M<FO D45BFO – CD9;9AF4J<S CD9CB8464F9?R D9L9A<S ;484K< A4 



>B@CPRF9D9, BFK9F – CB FD95B64A<R CD9CB8464F9?S (CD< A4?<K<< EGM9EF69AAOI 
;4@9K4A<= CD< GEFAB= ;4M<F9). 

�D4>F<K9E>4O D45BF4 2. !4C<E4FP 4CC4D4FAB GE>BD9AAGR CDB7D4@@G, CB8EK<FO64RMGR 
>B?<K9EF6B 6IB:89A<= >4:8B7B E<@6B?4 6 EFDB>9.  

*9?P: A4GK<FP EFG89AFB6 QHH9>F<6AB D9L4FP ;484K< B5D45BF>< EFDB>B6OI 84AAOI  E 
CB@BMPR EC9J<4?<;<DB64AAOI F9IAB?B7<= < CDB7D4@@AOI >B@C?9>EB6 8?S 4CC4D4FAB7B 
GE>BD9A<S 6OK<E?9A<S. (BD@4 ;4M<FO D45BFO – CD9;9AF4J<S CD9CB8464F9?R D9L9A<S 
;484K< A4 >B@CPRF9D9, BFK9F – CB FD95B64A<R CD9CB8464F9?S (CD< A4?<K<< EGM9EF69AAOI 
;4@9K4A<= CD< GEFAB= ;4M<F9). 

�D4>F<K9E>4O D45BF4 3. %B;84FP D94?<;4J<R 4?7BD<F@4 E:4F<S RLE (Run-Length 

Encoding), GE>BD9AAGR E CB@BMPR B5?4KAOI F9IAB?B7<=. 

*9?P: A4GK<FP EFG89AFB6 QHH9>F<6AB D9L4FP ;484K< E:4F<S 84AAOI E CB@BMPR B5?4KAOI 
F9IAB?B7<=. (BD@4 ;4M<FO D45BFO – CD9;9AF4J<S CD9CB8464F9?R D9L9A<S ;484K< A4 
>B@CPRF9D9, BFK9F – CB FD95B64A<R CD9CB8464F9?S (CD< A4?<K<< EGM9EF69AAOI 
;4@9K4A<= CD< GEFAB= ;4M<F9). 

�D4>F<K9E>4O D45BF4 4. %B;84FP B5?4KAGR D94?<;4J<R 8?S 4?7BD<F@4 ;4@9AO C4?<FDO 
J69FB6 6 <;B5D4:9A<<. 

*9?P: A4GK<FP EFG89AFB6 QHH9>F<6AB D9L4FP ;484K< B5D45BF>< <;B5D4:9A<= E CB@BMPR 
B5?4KAOI F9IAB?B7<=. (BD@4 ;4M<FO D45BFO – CD9;9AF4J<S CD9CB8464F9?R D9L9A<S 
;484K< A4 >B@CPRF9D9, BFK9F – CB FD95B64A<R CD9CB8464F9?S (CD< A4?<K<< EGM9EF69AAOI 
;4@9K4A<= CD< GEFAB= ;4M<F9). 

3.2. &<CB6O9 >BAFDB?PAO9 6BCDBEO 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 
8<EJ<C?<A9.  

 

�BCDBEO 8?S CDB@9:GFBKAB= 4FF9EF4J<< (Q>;4@9A): 

1. �<8O C4D4??9?<;@4 >B@CPRF9DAOI 6OK<E?9A<=. 
2. �?4EE<H<>4J<R 6OK<E?<F9?PAOI E<EF9@ (?<AA4. 
3. �?4EE<H<>4J<S MIMD E<EF9@. 
4. %6B=EF64 < F<CO B5?4KAOI F9IAB?B7<=. 
5. &9IAB?B7<S D4ECD989?ёAAOI 6OK<E?9A<= MapReduce. 
6. $94?<;4J<< MapReduce: EIB8EF64 < D4;?<K<S. 
7. $4ECD989?ёAAO9 H4=?B6O9 E<EF9@O. 
8. $4ECD989?ёAA4S H4=?B64S E<EF9@4 Google File System. 
9. $4ECD989?ёAA4S H4=?B64S E<EF9@4 Hadoop distributed file system. 

10.  9FB8B?B7<S BD74A<;4J<< C4D4??9?PAOI 6OK<E?9A<= 8?S SIMD, MIMD 
4DI<F9>FGD. 

11. #B>4;4F9?< >4K9EF64 C4D4??9?PAOI @9FB8B6. 
12. OpenMP < MPI: A4;A4K9A<9 >4:8B= <; F9IAB?B7<= < <I ED46A<F9?PAO= 4A4?<;. 

 

4. М9FB8<K9E><9 @4F9D<4?O, BCD989?ONM<9 CDBJ98GDO BJ9A<64A<O 
B5D4;B64F9?PAOI D9;G?PF4FB6 B5GK9A<O  

 



4.1.  9FB8<K9E><9 @4F9D<4?O 8?S BJ9A>< F9>GM97B >BAFDB?S GEC9649@BEF< CB 
8<EJ<C?<A9. 

 9=F<A7B64O E<EF9@4 8?O BJ9A>< F9>GM9= GEC9649@BEF< B5GK4NM<IEO  
&45?<J4  – �4??PAO9 BJ9A>< 8?S Q?9@9AFB6 >BAFDB?S  

1?9@9AFO GK95AB= 
89SF9?PABEF< 

 4>E<@4?PAO= 
54?? E A4K4?4 
E9@9EFD4 

"J9A<649@4S 
>B@C9F9AJ<S 

"CDBE CB F9@4@ A4 
;4ASF<SI 

20 "#�-1, "#�-2, 
"#�-3, "#�-14, 

#�-2 
#D4>F<K9E><9 D45BFO 50 "#�-2, "#�-3, 

"#�-14, #�-2 
 

4.2.  9FB8<K9E><9 @4F9D<4?O 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 
8<EJ<C?<A9 «&9IAB?B7<< 6OEB>BCDB<;6B8<F9?PAB= B5D45BF>< 5B?PL<I 84AAOI». 

 9FB8<K9E><9 @4F9D<4?O 6>?RK4RF: CBDS8B> HBD@<DB64A<S BJ9A>< CD< 
<ECB?P;B64A<< 54??PAB-D9=F<A7B6B= E<EF9@O; >D<F9D<< BJ9A<64A<S D9;G?PF4FB6 ;4 
CDB@9:GFBKAGR 4FF9EF4J<R, GK<FO64RMGR BJ9A>< ;4 >B@C9F9AJ<<. 

 

 9=F<A7B64O E<EF9@4 8?O BJ9A>< CDB@9:GFBKAB= GEC9649@BEF< B5GK4NM<IEO  
&45?<J4  – �4??PAO9 BJ9A>< 8?S Q?9@9AFB6 >BAFDB?S  

1?9@9AFO GK95AB= 
89SF9?PABEF< 

 4>E<@4?PAO= 
54?? E A4K4?4 
E9@9EFD4 

"J9A<649@4S 
>B@C9F9AJ<S 

"CDBE CB F9@4@ A4 
;4ASF<SI 

20 "#�-1, "#�-2, 
"#�-3, "#�-14, 

#�-2 
#D4>F<K9E><9 D45BFO 50 "#�-2, "#�-3, 

"#�-14, #�-2 
1>;4@9A 30 "#�-1, "#�-2, 

"#�-3, "#�-14, 
#�-2 

�9D9EK9F 54??B6 6 BJ9A>< CDB@9:GFBKAB= GEC9649@BEF< 

  
�4??O A4 84FG >BAFDB?PAB= FBK>< "J9A>4 

≥ 90% BF @4>E<@4?PAB= EG@@O 54??B6 5 (;4KF9AB) 
"F 70% 8B 89% BF @4>E<@4?PAB= EG@@O 54??B6 4 (;4KF9AB) 
"F 60%  8B 69% BF @4>E<@4?PAB= EG@@O 54??B6  3 (;4KF9AB) 
< 60% BF @4>E<@4?PAB= EG@@O 54??B6 2 (A9 ;4KF9AB) 

 

 


