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�V@VA?5
�4;VD7V 4�C4D4FFO� �B�4@84 89D9>F9D >9; >9?79A :¯=9AV§ 
EFD4F97<O?O� D9EGDEO D9FVA89 �4D4EFODO?48O. �<;A9E, 
�O?O@, 5V?V@, 89AE4G?O� E4�F4G, íA8VDVE, �4D:O :ÝA9 
@9@?9>9FFV> 54E�4DG E4?4?4DOA84 F<V@8V H9HV@ �45O?84G 
89D9>F9D8V 8µDOE :<A4G, �µDO?O@84G :ÝA9 F4?84G �45V?9FVA9 
FV>9?9= 54=?4AOEFO.

�4@4A4G< F9IAB?B7<O?4D8O§ �4D�OA8O 84@GO 4 <AF9DA9F, 
@B5<?P8V �µDO?�O?4D, IoT 84FG<>F9DV, 5µ?FFO� E9D6<EF9D :ÝA9 
¯?>9A 89D9>F9D (Big Data) C?4FHBD@4?4DO 4 4�C4D4F >í?9@VA 
>¯DF 4DFFOD8O. %B? E959CFV 89D9>F9D8V§ ÝDF¯D?V F<CF9DV @9A 
�µDO?O@84DOA 8µDOE F¯EVAG :ÝA9 B?4D8O 54E�4DG FÝEV?89DVA 
@9§79DG IT E4?4EOAO§ 54D?O� @4@4A84DO ¯HVA @4§O;8O 
5B?OC BFOD.

�µ? 8ÝDVEF9 89D9>F9D8V§ A97V;7V F¯D?9DV @9A B?4D8O§ 
�µDO?O@8O� 9D9>H9?V>F9DV �4D4EFODO?48O. %BAO@9A �4F4D 
ÝD5VD 89D9> ¯?7VEVAV§ �B?84AG E4?4?4DO, 4DFO�HO?O�F4DO 
@9A H9>F9G?9DV F4?84A48O. �µ? 5V?V@89D 4�C4D4FFO� 
:¯=9?9D8V :B54?4G, 89D9>�BD?4D@9A :µ@OE VEF9G, 
4A4?<F<>4?O� H9HV@89D Ý;VD?9G :ÝA9 :4E4A8O <AF9??9>F 
:¯=9?9DVA 84@OFG8O§ F9BD<O?O� A97V;V 5B?OC F45O?48O.



�5@5>B5@ 6Ý=5 4�?4@4B B¯AV=V7V

�5D5>F5D (Data)

�B@CPNF9D89 E4�F4?4FOA, í§89?9FVA H4>FV?9D, 
E4A84D, E<@6B?84D :<OAFO�O.

��?4@4F (Information)

ì§89?79A, @ÝAV 54D, �B?84AG�4 84=OA 89D9>F9D.

�9D9>F9D 4 L<>V;4F, 4�C4D4F 4 84=OA íAV@.
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�D<F5D<= &¯D?5DV

�B?84AG E4?4EO �O?O@<, �4D:O?O�, @98<J<A4?O�, F9IA<>4?O�

´EOAG HBD@4EO E4A8O�, @ÝFVA8V>, 7D4H<>4?O�, @G?PF<@98<4

�µDO?O@OA4 �4D4= �µDO?O@8O, :4DFO?4= �µDO?O@8O, �µDO?O@EO;

'4�OF�4 54=?4AOEFO EF4F<>4?O�, 8<A4@<>4?O�



�µDO?O@4O 45D5>F5D (Structured Data)

�=O�F4<4:
�9?7V?V 5VD EI9@4�4 EÝ=>9E µ=O@84EFODO?�4A, 
>9EF9?V> HBD@484 E4�F4?4FOA 89D9>F9D.

�OE4?44D:

SQL >9EF9?9DV (MySQL, PostgreSQL)

Excel H4=?84DO

�D5>L5?V7V:

�Ý?8V> :B�4DO

�;89G, E¯;G, EµD4AOE BDOA84G B§4= (SQL)

�O?84@ í§89?98V

�4F5D84?874F8O @OE4?O (SQL >5EF5EV):

ID �FO GPA $4>G?PF5F

1 �=:4A 3.7 IT

2 �µD59> 3.3 �4F9@4F<>4



�4DFO?4= �µDO?O@4O 45D5>F5D (Semi-structured Data)

�=O�F4<4
�9?7V?V DBD@4F 54D, 5VD4� �4F4§ EE9@4�4 54�OA54=8O.

�OE4?44D
JSON

XML

HTML

Email

JSON @OE4?O:

{

 "EFG45=F": {
 "4FO": "�=64=",
 "GPA": 3.7,
 "H4>G?PF5F": "IT"

 }
}



�µDO?O@EO7 45D5>F5D (Unstructured Data)

�=O�F4<4:
�?8OA 4?4 4AO�F4?�4A �µDO?O@O :B� 89D9>F9D.

�OE4?44D:

 ÝFVA89D (Word, PDF)

%GD9FF9D, 4G8<B, 6<89B

%9AEBD?O� 89D9>F9D

�B7 H4=?84D

Ü4VEF5D:

NLP (<ÝFV=4V í§45G)

CV (Computer Vision)

Big Data & Data lakes



�5D5>F5D4V§ µ=O@44EFODO?G 
�µDO?O@44DO

�4EE86 (Array)
�V@B8?BV M;5<5=BB5@ BV7V<V

&V7V@ (List)
�8=4<8:4;O� M;5<5=BB5@ 68O=O

�5EF5 (Table)
�>;44@ <5= 54�4=44@

��4L (Tree)
�5@4@E8O;O� �µ@O;O<

�D4D (Graph)
&¯9V=45@ <5= 549;4=OAB4@

$49?
�4754;4@ 68O=O



�5D5>F5D4V E4�F4G @>45?L45DV

�>45?P %<?4FF4@4EO �OE4?

Relational �4F4§ EFDG>FGD4 MySQL, Oracle

NoSQL Schema-free, <>5@4V MongoDB

Graph DB &¯=VA-�4FOA4E @B45?V Neo4j

Data Warehouse �A4?<F<>4�4 4DA4?�4A Snowflake

Data Lake ,<>V 45D5>F5D �BD�4G Hadoop



�>DOFO=4O
�9D9>F9D F¯D?9DV @9A �µDO?O@O B?4D8O E4�F4G�4, í§89G79 :ÝA9 F4?84G�4 ÝE9D 9F98V. ÜD 
HBD@4FFO§ 4DFO�LO?O�F4DO 54D, EBA8O�F4A �B?84AG @4�E4FOA4 �4D4= @B89?P F4§84?48O.

�9D9>F9D 4 >9; >9?79A 4�C4D4FFO� :¯=9AV§, J<HD?O� F9IAB?B7<OAO§ :ÝA9 ;4@4A4G< 5<;A9E-CDBJ9EF9D8V§ A97V;7V D9EGDEO. 
�?4D8O 8µDOE E4�F4G, �µDO?O@84G :ÝA9 í§89G µ=O@84D8O§ F<V@8V :µ@OE VEF9GVA9, 4A4?<F<>4?O� L9LV@89D �45O?84G�4 :ÝA9 
<AF9??9>FG4?8O :¯=9?9D �µDG�4 @¯@>VA8V> 59D98V.

�µDO?O@8O 89D9>F9D 8ÝEF¯D?V 4�C4D4FFO� :¯=9?9D @9A FD4A;4>J<O?O� í§89G ¯LVA íF9 F<V@8V 5B?E4, :4DFO?4= �µDO?O@8O 
89D9>F9D 695-�O;@9FF9D, API :ÝA9 ¯?>9A :¯=9?9D 4D4EOA84�O 4?@4EG84 @4§O;8O Dí? 4F�4D48O. �µDO?O@EO; 89D9>F9D8V§ 
>í?9@V >¯AA9A->¯A79 íEG89 :ÝA9 B?4D :4E4A8O <AF9??9>F, @4L<A4?O� B�OFG @9A Big Data F9IAB?B7<O?4DOAO§ A97V;7V 
D9EGDEOA4 4=A4?OC BFOD.

%BA8O�F4A ;4@4A4G< @4@4A84D 89D9>F9D8V§ 54D?O� F¯D?9DV@9A :µ@OE VEF9= 4?GO >9D9>: >9EF9?V> @Ý?V@9FF9D 54;4EOA4A 
54EF4C @ÝFVA8V>, @G?PF<@98<O?O� :ÝA9 E9AEBD?O� 4�C4D4F�4 89=VA. �µDOE F4§84?�4A 89D9>F9D @B89?V @9A E4�F4G HBD@4FO 
:¯=9AV§ íAV@8V?V7VA9, @4ELF45F4?GOA4 :ÝA9 E9AV@8V?V7VA9 FV>9?9= ÝE9D 9F98V.

�B?4L4�F4 89D9>F9D@9A :µ@OE VEF9G8V§ @4§O;O 4DF4 F¯E98V, E9595V J<HD?4A8ODG, IoT, :4E4A8O <AF9??9>F :ÝA9 
><59DH<;<>4?O� :¯=9?9D8V§ 84@GO 89D9>F9D8V§ >í?9@V @9A @4§O;OA exponentially íEVDVC :4FOD. �EO�4A 54=?4AOEFO 
89D9>F9D <A:9A9D?9DV, 4A4?<F<>F9D :ÝA9 data scientist @4@4A84DOA4 8979A EµD4AOE FµD4�FO F¯D89 >í59=98V.
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