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?D>F5E8 8?O KAF57D4FKL 84A8G F4 5K7A5E-?>7K>F.

�55DV74==O 44=<E
�8>>D8EF4AAO EFG4EA8G 547 84A8G (D5?OFK=A8G, NoSQL, >5'T>FA>-
>DKTAF>64A8G), EG>68I 84A8G F4 G@4DA8G DKH5AL 8?O A48K=A>7> 
F4 5D5>F86A>7> 755D565AAO 65?8>8G >5EO7K6 KAD>D@4FKL. &5 
74557?5GFT H688>8= 8>EFF? F4 FK?KEAKEFL 84A8G.

�5D544G4 44=<E
�5@KA KAD>D@4FKTN @K6 DK7A8@8 >>@?>A5AF4@8 E8EF5@8, 
6K88K?4@8 >D74AK74FKL 45> 7>6AKHAK@8 ?4DFA5D4@8. &5 
78K=EANTFLEO G5D57 DK7A>@4AKFAK >>@FAK>4FK=AK @5D56K, 7 
68>>D8EF4AAO@ EF4A84DFA8G @5D56568G ?D>F>>>?K6 F4 
EFG4EA8G 74E>5K6 74G8EFF.



�?4E<DV>4FVO 
V=D>D<4FV==<E 
E<EF5<



�?4E<DV>4FVO V=D>D<4FV==<E E<EF5<
�AD>D@4FK=AK E8EF5@8 >?4E8DK>FNFLEO 74 DK7A8@8 >D8F5DKO@8, M> 6K8>5D464NFL LGAK DFA>FKL F4 
?D87A4G5AAO.

�4 DV6=O<< G?D46?V==O
�?5D4FK=AK, F4>F8GAK, EFD4F57KGAK �%.

�4 EH5D>N 74EF>EG64==O
$KA4AE>6K, @4D>5F8A7>6K, 68D>5A8GK, 
>48D>6K �%.

�4 F<?>< >5D>5>< 44=<E
&D4A74>FK=AK, 4A4?KF8GAK, 5>E?5DFAK 
E8EF5@8.



�?4E<HV>4FVO �%: �4 DV6=O<< G?D46?V==O

�?5D4FV==V �%
�D87=4G5==O: 46F>@4F874FKO I>85AA8G, 
DFF8AA8G >?5D4FK= F4 >5D>5>8 65?8>8G 
>5EO7K6 FD4A74>FK=. �D8>?448: E8EF5@8 
>5?K>F 74@>6?5AL >?KTAFK6, A4D4GF64AAO 
74D>5KFA>L ??4F8, F?D46?KAAO 74?4E4@8 A4 
E>?48K, >5D>5>4 D4GFA>K6.

&4>F<G=V �%
�D87=4G5==O: A484AAO KAD>D@4FKL F4 76KFK6 
8?O E5D58AL>7> DK6AO F?D46?KAAO, I> 
?K8FD8@FNFL ?D8=AOFFO DKH5AL I>8> 
>>D>F>>- F4 E5D58AL>EFD>>>6>7> 
??4AF64AAO. �D8>?448: E8EF5@8 4A4?K7F 
?D>846K6 74 D57K>A4@8 G8 ?D>8F>F4@8, 
5N865FF64AAO 6K88K?K6, F?D46?KAAO 
5D5>F86AKEFN ?D>5>FK6.

%FD4F57VG=V �%
�D87=4G5==O: ?K8FD8@>4 68I>7> 
>5DK6A8FF64 F ?D8=AOFFK 8>67>EFD>>>68G 
DKH5AL, D>D@F64AAK EFD4F57K=, 
?D>7A>7F64AAK F4 4A4?K7K 7>6AKHAL>7> 
E5D58>68I4. �D8>?448: E8EF5@8 4A4?K7F 
D8A>>68G F5A85AFK=, >>A>FD5AFA>7> 
E5D58>68I4, EFD4F57KGA>7> ??4AF64AAO 
D>768F>F >>@?4AKL, ?D>7A>7F64AAO 
DKA4AE>68G ?>>47A8>K6 A4 @4=5FFAT.



�?4E<HV>4FVO �%: �4 EH5D>N 74EF>EG64==O

$V=4=E>6V �%
&K E8EF5@8 46F>@4F87FNFL >?NG>6K DKA4AE>6K ?D>F5E8, F4>K O> 
F?D46?KAAO 5FG74?F5DKTN, D>D@F64AAO 5N865FF, 6K8EF565AAO 
KA65EF8FK=, DKA4AE>65 ??4AF64AAO F4 75A5D4FKO 85F4?LA>L 76KFA>EFK. 
�>A8 74557?5GFNFL F>GA8= >5?K> 8>G>8K6 F4 68FD4F, >>AFD>?L 
7D>H>68G ?>F>>K6 K ?K8FD8@>F ?D8=AOFFO DKH5AL I>8> DKA4AE>6>L 
EF45K?LA>EFK F4 7D>EF4AAO >>@?4AKL. �D8>?488 6>?NG4NFL ERP-
E8EF5@8 7 DKA4AE>68@8 @>8F?O@8 F4 E?5FK4?K7>64A5 5FG74?F5DEL>5 
��.

�4D>5F<=7>6V �%
 >7D>5?5AK 8?O ?K8FD8@>8 @4D>5F8A7>68G KAKFK4F86, FK E8EF5@8 
>G>??NNFL 4A4?K7 D8A>F, F?D46?KAAO 674T@>6K8A>E8A4@8 7 
>?KTAF4@8 (CRM) 8?O ?>>D4I5AAO 674T@>8KL 7 >?KTAF4@8, ?K8FD8@>F 
?D>846K6 F4 ??4AF64AAO D5>?4@A8G >4@?4AK=. �>A8 8>?>@474NFL 
K85AF8DK>F64F8 FK?L>6F 4F88F>DKN, >FKAN64F8 5D5>F86AKEFL 
@4D>5F8A7>68G 7FE8?L F4 >?F8@K7F64F8 EFD4F57KL 74?FG5AAO >?KTAFK6 
G5D57 46F>@4F874FKN D>7E8?>>, E57@5AF4FKN >?KTAFK6 F4 4A4?KF8>F 
?>658KA>8.

�<D>5=<GV �%
&K E8EF5@8 7>E5D5865AK A4 >?F8@K74FKL 68D>5A8G8G ?D>F5EK6, 
?>G8A4NG8 6K8 ??4AF64AAO 68D>5A8FF64 F4 F?D46?KAAO 7D4DK>4@8, 
>>AFD>?N 74?4EK6 E8D>68A8 F4 7>F>6>L ?D>8F>FKL, 8> 74557?5G5AAO 
>>AFD>?N O>>EFK A4 >>6A>@F 5F4?K. �>A8 8>76>?ONFL @>AKF>D8F8 
5D5>F86AKEFL >5?48A4AAO, F?D46?OF8 ?4AFN74@8 ?>EF46>> (SCM) F4 
@KAK@K7F64F8 68D>5A8GK 68FD4F8, ?K868IFNG8 7474?LAF 
?D>8F>F86AKEFL F4 E6>TG4EAKEFL ?>EF46>>.

�44D>6V �%
�K8>@K F4>>6 O> HRIS (Human Resources Information Systems), FK 
E8EF5@8 E?D>MFNFL F?D46?KAAO ?5DE>A4?>@, 6>?NG4NG8 
46F>@4F874FKN A4D4GF64AAO 74D>5KFA>L ??4F8, >5?K> D>5>G>7> G4EF, 
F?D46?KAAO ?K?L74@8 F4 6K8?FEF>4@8. �>A8 F4>>6 ?K8FD8@FNFL 
?D>F5E8 A46G4AAO F4 D>768F>F E?K6D>5KFA8>K6, D5>DFF8A7 A>68G 
>48DK6 F4 >FKA>F ?D>8F>F86A>EFK, 74557?5GFNG8 5D5>F86A5 
68>>D8EF4AAO ?N8EL>8G D5EFDEK6 >>@?4AKL F4 8>FD8@4AAO FDF8>6>7> 
74>>A>846EF64.



%<EF5<< >5DG64==O 
5474<< 44=<E 
(%���)



%<EF5<< >5DG64==O 5474<< 44=<E
%8EF5@4 >5DF64AAO 5474@8 44A8G (%���) 4 F5 >>@??5>E ?D>7D4@A>7> 74557?5G5AAO, I> 74557?5GFT F5AFD4?K7>64A5 F?D46?KAAO 84A8@8, 
8>76>?ONG8 EF6>DN64F8, ?K8FD8@F64F8, >D74AK7>6F64F8, >A>6?N64F8 F4 >FD8@F64F8 8>EFF? 8> KAD>D@4FKL, I> 755DK74TFLEO 6 5474G 84A8G. 
�>A4 68EFF?4T O> KAF5DD5=E @K6 >>D8EFF64G4@8/8>84F>4@8 F4 E4@>N 547>N 84A8G, 74D4AFFNG8 5D5>F86AKEFL F4 557?5>F D>5>F8 7 84A8@8.

�?NG>6K DFA>FKL %���:

�<7=4G5==O EFDG>FGD<
%��� 8>76>?OT D>7D>5A8>4@ 687A4G4F8 EG5@F 5478 84A8G, 
6>?NG4NG8 D>D@4F8, F8?8, 674T@>76'O7>8 @K6 F45?8FO@8 F4 
?D468?4 FK?KEA>EFK 84A8G.

�55DV74==O F4 >D74=V74FVO
�K8?>6K84T 74 5D5>F86A5 D>7@KI5AAO 84A8G A4 DK78GA8G A>EKOG, 
LG KA85>EF64AAO 8?O H688>>7> ?>HF>F F4 >?F8@K74FKN 
755DK74AAO.

&V?VE=VEFL F4 557?5>4
�K8FD8@FT >>D5>FAKEFL 84A8G, >>AFD>?NT 8>EFF?, 74557?5GFT 

H8DDF64AAO, D575D6A5 >>?KN64AAO F4 6K8A>6?5AAO 8?O 74G8EFF 
KAD>D@4FKL.

�>EFG? F4 <4=V?G?N64==O
�>76>?OT >>D8EFF64G4@ F4 8>84F>4@ 68>>AF64F8 >?5D4FKL 

(G8F4AAO, 8>8464AAO, 7@KA4, 6884?5AAO) A48 84A8@8 G5D57 @>68 
74?8FK6, F4>K O> SQL.

�D8>?448 ?>?F?ODA8G %���: MySQL, PostgreSQL, Oracle Database, SQL Server. &K E8EF5@8 H8D>>> 68>>D8EF>6FNFLEO 6K8 @4?8G 655-8>84F>K6 
8> 65?8>8G >>D?>D4F86A8G DKH5AL.



&<?< %���

�EAFT 85>K?L>4 >EA>6A8G F8?K6 E8EF5@ >5DF64AAO 5474@8 84A8G, >>65A 7 O>8G 
>?F8@K7>64A8= 8?O DK7A8G @>85?5= 84A8G F4 EF5A4DKL6 68>>D8EF4AAO.

$5?OFV==V %��� (SQL)

�4AK 755DK74NFLEO F 687?O8K F45?8FL 
7K EFD>7> 687A4G5A>N EG5@>N. 
�8>>D8EF>6FNFL SQL 8?O 74?8FK6. 
�4557?5GFNFL 68E>>F FK?KEAKEFL 
84A8G F4 ACID-6?4EF86>EFK. �854?LAK 
8?O EFDF>FFD>64A8G 84A8G.

NoSQL %���

$>7D>5?5AK 8?O 7AFG>>EFK, 
@4EHF45>64A>EFK F4 D>5>F8 7 
A5EFDF>FFD>64A8@8 84A8@8. 
�>?NG4NFL 8>>F@5AF>>DKTAF>64AK, 
>?NG-7A4G5AAO, >>?>A>>6K F4 7D4D>6K 
@>85?K. '4EF> 68>>D8EF>6FNFLEO F 
65?8>8G D>7?>8K?5A8G E8EF5@4G.

In-Memory %���

�55DK74NFL 84AK ?5D5646A> 6 >?5D4F86AK= ?4@'OFK (RAM) 8?O A48768G4=A> 
68E>>>L H688>>EFK 8>EFF?F F4 >5D>5>8. �854?LAK 8?O 4A4?KF8>8 6 D54?LA>@F G4EK 
F4 68E>>>?D>8F>F86A8G 8>84F>K6.

�85KD F8?F %��� 74?568FL 6K8 68@>7 8> EFDF>FFD8 84A8G, @4EHF45>64A>EFK, H688>>EFK 8>EFF?F F4 >>AE8EF5AFA>EFK.



�>L<D5=VEFL F<?V6 %���
�A4?K7 D8A>F 547 84A8G 74 2023-2024 D>>8 ?>>47FT, I> D5?OFK=AK %��� 755DK74NFL ?K85DEF6>, 4?5 NoSQL DKH5AAO 4>F86A> A4D>IFNFL 
G4EF>F 7468O>8 ?>FD554@ F 7AFG>>EFK F4 >5D>5FK 65?8>8G >5EO7K6 84A8G.

$5?OFV==V %��� (MySQL, PostgreSQL, Oracle, SQL Server) 8>@KAFNFL A4 D8A>F 
(5?87L>> 70%) 7468O>8 68E>>K= A48K=A>EFK, ?K8FD8@FK ACID-6?4EF86>EF5= F4 
H8D>>>@F E?5>FDF KAEFDF@5AFK6. �>A8 T >EA>6>N 8?O FD488FK=A8G 5K7A5E-
8>84F>K6 F4 DKA4AE>68G E8EF5@, 85 >D8F8GA> 646?864 FK?KEAKEFL 84A8G.

NoSQL %��� (MongoDB, Cassandra, Redis) EFDK@>> A458D4NFL >55DF8 

(5?87L>> 20% D8A>F). �>A8 ?>?F?ODAK F ED5D4G Big Data, IoT, D54?LA>7> G4EF 
4A4?KF8>8 F4 G@4DA8G 74EF>EFA>K6, 85 ?>FDK5A4 68E>>4 @4EHF45>64AKEFL, 
7AFG>KEFL EG5@8 F4 >5D>5>4 A5EFDF>FFD>64A8G 84A8G.

�=LV F<?< %��� (NewSQL, 7D4DKGAK, G4E>6K DO88) EF>F?A> EF4A>6?OFL 
5?87L>> 10% D8A>F. �>A8 68>>D8EF>6FNFLEO 8?O 8F65 E?5F8DKGA8G 
74684AL, 85 FD488FK=AK DKH5AAO A5 T >?F8@4?LA8@8.

70

20

10

$5?OFK=AK NoSQL �AHK
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