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�ÝDVEFV§ <4�E4FO

�9D9>F9D8V E4�F4G8O§ A97V;7V "�B=@4EO" D9FVA89 $9?OF<O?O� 89D9>F9D 54;4EO (RDBMS) 9>9AVA F¯EVA8VDG89A 54EF4?48O. 
%B84A >9=VA, RDBMS-C9A "Eí=?9EG79" 4DA4?�4A EF4A84DFFO FV? 3 SQL A97V;89DVA @9§79DFG >í;89?98V, BAO§ VLVA89 DDL 
(CREATE TABLE), DML (INSERT/UPDATE) :ÝA9 DQL (SELECT) >B@4A84?4DO �4D4EFODO?48O. ÜDV �4D4=, >¯D89?V SQL EµD4AOEF4DO 
(GROUP BY, JOIN) :ÝA9 B?4D8O B§F4=?4A8ODG (�A89>EF9D) Ý8VEF9DV F4?84A48O. %BA84=-4�, 8ÝEF¯D?V RDBMS "Big Data" (®?>9A 
89D9>F9D) >í?9@VA í§89G79 �<A4?�4A >9;89 NoSQL Fµ:ODO@84@4EOA4 A9?V>F9A �4:9FFV?V> FG�4AO >íDE9FV?98V. %B§OA84, 
¯?>9A 89D9>F9D8V 5VDA9L9 >B@CPNF9D89 C4D4??9?P í§89G79 4DA4?�4A &4D4FO?�4A 9E9CF9G?9D (MapReduce) 
Fµ:ODO@84@4EO ;9DFF9?98V.
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:�57V77V EµD4�F4D

SQL 8979AV@V; A9 :ÝA9 BAO§ A97V;7V DDL, DML, DQL >B@4A84?4DO �4A84=?
SQL-89 JOIN :ÝA9 GROUP BY A9 ¯LVA �B?84AO?48O?
�A89>E (Index) 89D9>F9D 54;4EOAO§ íAV@8V?V7VA �4?4= :4�E4DF48O?
NoSQL 89D9>F9D 54;4?4DOAO§ RDBMS-F9A A97V;7V 4=OD@4LO?O�O A989 (">í?89A9§ @4ELF45F4G")?
MapReduce Fµ:ODO@84@4EO 8979AV@V; A9? "Map" :ÝA9 "Reduce" H4;4?4DO �4A84= �O;@9F 4F�4D48O?
Apache Spark-FO§ 8ÝEF¯D?V MapReduce-F4A (Hadoop) A97V;7V 4DFO�LO?O�O A989?
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�5D5>F5D4V �4=44 E4�F4=<O7?

"�9D9>F9D 3 :4§4 @µA4=" 89E9>, BA84 89D9>F9D 54;4EO 3 5µ? "@µA4= 
�B=@4EO", 4? SQL 3 EB? �B=@484A "@µA4=8O EBDOC 4?4FOA" �µ5OD 
:9?VEV.

�?4=84, 89D9>F9D >í?9@V (Volume), :O?84@8O�O (Velocity) :ÝA9 
ÝDF¯D?V?V7V (Variety) íE>9A E4=OA ("Big Data" - ®?>9A 89D9>F9D), 8ÝEF¯D?V 
�B=@4?4D :9F>V?V>EV; 5B?4 54EF48O. �µ? 5V;8V NoSQL :ÝA9 MapReduce 
E<O�FO F4D4FO?�4A 9E9CF9G?9D Fµ:ODO@84@4?4DOA4 4?OC >9?8V. 
�¯7VA7V 8ÝDVEF9 5V; 89D9>F9D8V E4�F4G @9A í§89G8V§ BEO A97V;7V 
F9EAB?B7<O?4DOA �4D4EFOD4@O;.
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$9?OF<O?O� 89D9>F9D 54;4EO :Ý=9 SQL =97V;89DV

$9?OF<O?O� 89D9>F9D 54;4EO (RDBMS) 3 5µ? 89D9>F9D8V Excel >9EF9?9DVA9 µ�E4E, �4F4§ �µDO?O@84?�4A >9EF9?9D89 (tables) 
E4�F4=FOA :¯=9. ÜD5VD >9EF9 :B?84D84A (rows) :ÝA9 54�4A84D84A (columns) FµD48O. �9EF9?9D 5VD-5VDV@9A >V?FF9D (keys) 4D�O?O 
54=?4AOE48O.

SQL (Structured Query Language) 3 BEO D9?OF<O?O� 54;4?4D@9A "Eí=?9EG79" 4DA4?�4A EF4A84DFFO FV?. �? 5VDA9L9 A97V;7V 5í?V>F9A 
FµD48O:

DDL (Data Definition Language) 3 �5D5>F5D4V 4=O�F4G FV?V

�µ? >B@4A84?4D 89D9>F9D 54;4EOAO§ �µDO?O@OA (EE9@4EOA) 4AO�F4=8O.

CREATE TABLE: �4§4 >9EF9 �µDG.

CREATE TABLE Students (
StudentID INT PRIMARY KEY, \-- �VD575= >V?F
FirstName VARCHAR(100),
LastName VARCHAR(100),
Course INT
);
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DML (Data Manipulation Language) 3 �5D5>F5D4V 54E�4DG FV?V

�µ? >B@4A84?4D >9EF9897V 89D9>F9D8V �BEG, í;79DFG A9@9E9 :BN ¯LVA �B?84AO?48O.

INSERT: �4§4 :B? �BEG.

INSERT INTO Students (StudentID, FirstName, LastName, Course)
VALUES (1, '�E<5F', '�4=FµDEO=>6', 3);

UPDATE: �4D :B?8O :4§4DFG.

UPDATE Students
SET Course = 4
WHERE StudentID = 1;

DELETE: �B?8O :BN.

DELETE FROM Students
WHERE StudentID = 1;
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DQL (Data Query Language) 3 �5D5>F5D4V EµD4G FV?V

�µ? 3 45D5>F5D4V 4?G�4 4DA4?�4A 5§ @4§O74O 5í?V>.

SELECT: �5D5>F5D4V F4§44G.

SELECT FirstName, LastName
FROM Students
WHERE Course > 2; \-- 2->GDEF4= 6>�4DO EFG45=FF5D4V F4§44G
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�¯D45?V EµD4=OEF4D: GROUP BY, ORDER BY, JOIN

ORDER BY: �ÝF<:9?9D8V EµDOCF4G.

SELECT * FROM Students
ORDER BY LastName ASC; \-- &97V 5B=OAL4 íEG D9FV@9A

GROUP BY: �9D9>F9D8V FBCF4EFODG :ÝA9 47D974FFO� HGA>F<O?4D8O ( COUNT(), SUM(), AVG() ) �B?84AG.

\-- ÜD >GDEF4 �4AL4 EFG89AF 54D 9>9AVA E4A4G
SELECT Course, COUNT(StudentID)
FROM Students
GROUP BY Course;

JOIN: �>V A9@9E9 B84A 84 >íC >9EF9AV B?4D8O§ BDF4� >V?FF9DV 4D�O?O 5VDV>FVDG. �µ? 3 SQL-8V§ 9§ �G4FFO @¯@>VA8V7V.

\-- %FG89AFF9D8V§ 4FF4DOA :ÝA9 B?4D8O§ CÝA89DVAV§ 4FF4DOA 5VDV>FVDG
SELECT S.FirstName, C.CourseName
FROM Students AS S
JOIN Grades AS G ON S.StudentID = G.StudentID
JOIN Courses AS C ON G.CourseID = C.CourseID;
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�L>V EµD4G?4D (Subqueries) 6Ý=5 �=45>EF5D (Indexes)

�L>V EµD4G (Subquery): �µ? 3 54E�4 EµD4AOEFO§ VLVA89 BDA4?4E�4A EµD4AOE.

\-- �DF4L4 54�444= 6>�4DO 54�4 4?�4= EFG45=FF5D4V F45G
SELECT FirstName, LastName
FROM Students
WHERE StudentID IN (
SELECT StudentID
FROM Grades
WHERE Grade > (SELECT AVG(Grade) FROM Grades)
);

�A89>EF9D (Indexes): �A89>E 3 5µ? 89D9>F9D 54;4EOAO§ íAV@8V?V7VA 4DFFODG�4 4DA4?�4A 4DA4=O �µDO?O@.

�OE4?O: �VF4CFO§ EB§OA84�O 4?H46<FFV> >íDE9F>VL (index). �79D EV;79 "SQL" FGD4?O 4�C4D4F >9D9> 5B?E4, EV; 5¯>V? >VF4CFO C4D4�F4@4=EO;, F9> <A89>E>9 �4D4C, "S" 
ÝDCVA9A "SQL" Eí;VA F4GOC, BAO§ �4= 59FF9 9>9AVA 5VD89A 5V?9EV;.

%µD4=OEF4D4O >§F4=?4=4ODG (Query Optimization)

�<??<BA84�4A :B?84DO 54D >9EF9?9D@9A :µ@OE VEF979A89, 5VD89= AÝF<:9 59D9FVA 9>V F¯D?V EµD4AOEFO§ 5VD9GV 1 E9>GA8F4, 9>VALVEV 1 E4�4FF4 BDOA84?GO @¯@>VA.

EXPLAIN >B@4A84EO: �íCF979A ���� (�9D9>F9D �4;4EOA �4E�4DG �¯=9?9DV) EµD4AOEFO§ "BDOA84?G :BEC4DOA" (execution plan) >íDE9FG ¯LVA EXPLAIN >B@4A84EOA 
µEOA48O. �? EµD4AOEFO§ <A89>EF9D8V �B?84AOC :4F�4AOA, >9EF9?9D8V �4?4= 5VDV>FVDVC :4F�4AOA >íDE9F98V.

SELECT * �B?84A54G (F9> �4:9FFV 54�4A84D8O F4§84G), WHERE L4DFF4DOA <A89>EF9?79A 54�4A84D�4 �B?84AG, JOIN BC9D4F<O?4DOA B§F4=?O D9FF9G.
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SQL-84A FOE: NoSQL @Ý?V@9FF9D 5474EO

XXI �4EOD8O§ 54EOA84 89D9>F9D8V§ >í?9@V, :O?84@8O�O :ÝA9 ÝDF¯D?V?V7V (@OE4?O, Facebook-F97V EGD9FF9D, X-F97V F6<FF9D, IoT 
�µDO?�O?4DOA4A >9?9FVA ?B7F4D) EBAL4?O�FO íEFV, 8ÝEF¯D?V RDBMS 5µ? "Big Data" (®?>9A 89D9>F9D) 4�OAOA í§89G79 �<A4?4 54EF48O.

NoSQL ("Not Only SQL") 3 5µ? D9?OJ<O?O� 9@9E, �4F4§ EI9@4EO :B� :ÝA9 >í?89A9§ @4ELF45F4?4FOA (horizontal scaling) 89D9>F9D 
54;4?4DOAO§ :4?CO 4F4GO.

�í?89A9§ @4ELF45F4G: �VD ¯?>9A, �O@54F E9D69D8V (vertical scaling) :4�E4DF4 59D79AL9, >íCF979A 4D;4A, EF4A84DFFO E9D69D?9D8V 
(>?4EF9D) �BEG 4D�O?O :¯=9AV§ �G4FOA 4DFFODG.

NoSQL A97V77V F¯D?9DV:

�µ:4FFO� (Document)
�9D9>F9D8V JSON/BSON HBD@4FF4�O <>9@8V �µ:4FF4D84 
E4�F4=8O. (�OE4?: MongoDB)

�V?F-�ÝA (Key-Value)
ìF9 :O?84@, �4D4C4=O@ E4�F4G. (�OE4?: Redis, Amazon 
DynamoDB)

�4�4A8O� (Column-family)
®?>9A 89D9>F9D8V B�G�4 :ÝA9 :4;G�4 B§F4=?4A8ODO?�4A. 
(�OE4?: Apache Cassandra, Google Bigtable)

�D4HFO� (Graph)
�4=?4AOEF4D8O (�45OD�4?4D8O) :ÝA9 AOE4A84D8O 
(F¯=VA89D8V) E4�F4G�4 4DA4?�4A. (�OE4?: Neo4j)
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&4@4BO?�4A 9A9?B9C: MapReduce Bµ:O@O@84@4AO

�79D 5V;89 100 &9D454=F (&�) 89D9> 5B?E4, BAO 5VD >B@CPNF9D79 EO=8ODG A9@9E9 5VD >B@CPNF9D89 í§89G @¯@>VA 9@9E. &4D4FO?�4A 9E9CF9G 3 5µ? ¯?>9A 
9E9CFV >íCF979A >VLV7VDV@ 5í?V>F9D79 5í?VC, B?4D8O BA84�4A, :¯;8979A A9@9E9 @O§84�4A >B@CPNF9D?9D89A (>?4EF9D) FµD4FOA :9?V89 C4D4??9?P F¯D89 
BDOA84G CDBF9EV.

MapReduce 3 5µ? Google F4D4COA4A µEOAO?�4A, BEOA84= F4D4FO?�4A 9E9CF9G?9D8V BDOA84G�4 4DA4?�4A �4D4C4=O@, 5VD4� íF9 �G4FFO 54�84D?4@4?4G 
@B89?V. (�AO§ 9§ F4AO@4? 4LO�->B8FO� <@C?9@9AF4F<OEO 3 Apache Hadoop).

MapReduce CDBF9EV 9>V A97V;7V H4;484A FµD48O (BDF4EOA84 "Shuffle" H4;4EO 54D):

MAP (�5==5?5G) H474EO: �4EF4C�O 89D9>F9D8V í§89C, BAO (>V?F, @ÝA) 3 (key, value) :µCF4DOA4 4=A4?8ODG. �?4EF9D897V ÝD5VD >B@CPNF9D (node) 
89D9>F9D8V§ F9> í; 5í?V7VA 4?48O 84, BEO "Map" HGA>F<OEOA BDOA84=8O.

1.

SHUFFLE (�D4?4EFODG) H474EO: "Map" H4;4EOA4A LO��4A 54D?O� (key, value) :µCF4DOA :<A4C, B?4D8O >V?F 5B=OAL4 FBCF4EFODG. �µ? H4;4AO :¯=9AV§ 
í;V 46FB@4FFO F¯D89 BDOA84=8O.

2.

REDUCE (�VLVD5=FG) H474EO: ÜD5VD 5VD979= >V?F (key) ¯LVA FBCF4EFODO?�4A @ÝA89D FV;V@VA (\[value1, value2, ...\]) 4?OC, B?4D8O 5VD AÝF<:979 89=VA 
47D974F<O?4G (>VLVD9=FG).

3.

�OA4?: %í; :<V?V7VA A4A4C (Word Count)

�µ? MapReduce-FV F¯EVA8VDG79 4DA4?�4A "Hello, World!" @OE4?O.

�VA89F: 100 &� @ÝFVA8V> H4=?84D84�O ÝD5VD Eí;8V§ �4AL4 D9F >9;89E9FVAVA E4A4G.

�VDVE 89D9>F9D (2 5í?V>>9 5í?VA79A):

Input 1: "hello world hello"
Input 2: "hello mapreduce world"
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1. MAP D474AO (5>V >>@?PNB5@45 ?4@4??5?P):

Worker 1 (Input 1):

map("hello") -> (hello, 1)
map("world") -> (world, 1)
map("hello") -> (hello, 1)

Worker 2 (Input 2):

map("hello") -> (hello, 1)
map("mapreduce") -> (mapreduce, 1)
map("world") -> (world, 1)

2. SHUFFLE D474AO (�¯=5?V>):

(hello, [1, 1, 1])
(world, [1, 1])
(mapreduce, [1])

3. REDUCE D474AO (¯L >>@?PNB5@45 ?4@4??5?P):

Reducer 1: reduce(hello, [1, 1, 1]) -> (hello, 3)
Reducer 2: reduce(world, [1, 1]) -> (world, 2)
Reducer 3: reduce(mapreduce, [1]) -> (mapreduce, 1)

�ÝF<65: (hello, 3), (world, 2), (mapreduce, 1)
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MapReduce �>?44=54?4DO

�4§4?O�F4D 4DA4?4DOA F4?84G: �<??<BA84�4A :4§4?O�F4D @4�4?4?4DOA4A FD9A8F97V F4�ODOCF4D8O (Topic Modeling, LDA) A9@9E9 :<V >9;89E9FVA FVD>9EF9D8V (n-7D4@@) 
F45G.

Map: ÜD @4�4?4AO B�OC, (n-7D4@@, 1) :µCF4DOA LO�4DG.

Reduce: ÜD5VD n-7D4@@ ¯LVA '1' E4A84DOA �BEG.

�4FD<F4?4D8O >í59=FG: �>V íF9 ¯?>9A @4FD<F4AO ( A * B = C ) F4D4FO?�4A F¯D89 >í59=FG.

Map: �4FD<F4AO§ 5í?V>F9DVA (5?B>F4DOA) ÝDF¯D?V >B@CPNF9D?9D79 :V59DVC, 4D4?O� >í59=FVA8V?9D8V 9E9CF9G.

Reduce: �D4?O� >í59=FVA8V?9D8V 8µDOE >V?FF9D 5B=OAL4 �BEOC, C @4FD<F4EOAO§ EB§�O µOLO�F4DOA 4?G.

ÜDV �4D4= 75DFF5G ¯LV=

MapReduce (Hadoop) Big Data E4?4EOA84 Fí§>9DVE :4E4�4AO@9A, B? >9=5VD @VA89FF9D89 (ÝEVD9E9 <F9D4F<6FV 4?7BD<F@89D89, @OE4?O, @4L<A4?O� B�OFG) 54OG :µ@OE VEF98V, 
E9595V B? ÝD BC9D4F<O84A >9=VA AÝF<:9AV 8<E>V79 :4;OC BFOD8O. %B? ¯LVA BEO 4?PF9DA4F<64?4D8O C4=84?4AG�4 5B?48O:

Apache Spark
MapReduce-FV§ ;4@4A4G<, Ý?89�4=84 :O?84@ 
54?4@4EO. �? 9E9CF9G?9D8V 8<E>V89 9@9E, :989? 
:48F4 (In-Memory) BDOA84=8O, 5µ? BAO @4L<A4?O� 
B�OFG (MLlib) :ÝA9 SQL-EµD4AOEF4DO (Spark SQL) ¯LVA 
íF9 F<V@8V 9F98V.

��OA8O 89D9>F9D8V í§89G (Stream 
Processing)
�9D9>F9D8V "C4>9F" (batch) F¯DVA89 9@9E (MapReduce 
E<O�FO), A4�FO G4�OF D9:<@VA89 (real-time) í§89G. 
(�OE4?: Apache Kafka, Apache Flink).

�µ?FFO 89D9>F9D �B=@4?4DO (Cloud Data 
Warehouses)
�AHD4�µDO?O@8O 54E�4DG8O �4:9F 9FC9=FVA, 
4G�O@8O 4A4?<F<>4?O� SQL-EµD4AOEF4D�4 
4DA4?�4A �O;@9FF9D. (�OE4?: Google BigQuery, Amazon 
Redshift, Snowflake).
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��$/&/��/

�GDEFO§ 54EFO @4�E4FO 3 F9> �±D4?84D8O �4A4 9@9E, EBAO@9A �4F4D 89D9>F9D@9A "B=?4G" @Ý89A<9FVA EV§VDG 5B?8O. �V; "!9?V>F9A?" 8979A E±D4�F4A 54EF48O�. �V; 89D9>F9D8V§ :4= �4A4 
E4A84D :<OAFO�O 9@9E, ;4@4A4G< Ý?9@897V :4§4 "EFD4F97<O?O� 4>F<6", FVCFV ":4§4 @±A4=" 9>9AVA F¯EVA8V>. "EO >GDEFO§ A97V;7V @VA89FV 3 EB? L<>V "@±A4=8O" í§89C, BAO A4�FO 5V?V@79, 
�±A8O <AE4=F�4 :ÝA9 8±DOE L9LV@79 4=A4?8ODG8O ¯=D9AG 5B?8O. �±? 3 89D9>F9D8V ;9DFF9GLVAV§ (Data Scientist) A97V;7V @VA89FV .

�±? >¯D89?V @VA89FFV L9LG ¯LVA Ý@5954C ÝDV �G4FFO �±D4? 3 Python FV?V F4§84?8O. �VD4� 9EV§V;89 5B?EOA, Python 3 5±? F9> �±D4?; 89D9>F9D �O?O@OAO§ A4�O; FV?V 3 @4F9@4F<>4. %BA8O�F4A 
VD79F4EFO �4?4G84A 54EF48O�:

%O;O�FO� 4?795D4 4D�O?O 89D9>F9D8V 69>FBD?4D @9A @4FD<F4?4D F¯DVA89 �±DO?O@84G8O;
%F4F<EF<>4 4D�O?O 89D9>F9D8V§ "BDF4?O�OA" (BDF4L4, @98<4A4) :ÝA9 "L4LOD4GOA" (64D<4F<O, >BDD9?OF<O) F¯EVAG8V;
/�F<@4?8O� F9BD<OEO @9A �4=9E F9BD9@4EO 4D�O?O 59?7VEV;8V>FV 54E�4DG8O @9§79D8V>.

�D79F4EFO �4?4C 5B?�4A EB§, 5V; 89D9>F9D �4?O@OAO§ A4�FO :±@OE CDBF9EVA9 >íLFV>. �±? :±@OEFO§ 70-80%-O >í;79 >íDVA59=FVA, 5VD4� 9§ @4§O;8O 84=OA8O� 9>9AVA 9EF9 E4�F4§O;. �V; 
89D9>F9D8V ÝDF¯D?V >í;89D89A :<A4G8O (CSV, JSON, API) :ÝA9 B?4D8O "F4;4?4G8O" ¯=D9A8V>: :B�4?�4A @ÝA89D8V FB?FODG, �4=F4?4G?4D8O :BN :ÝA9 @B89?P79 84=OA84G ¯LVA @4ELF45F4G . 
%B84A >9=VA, Matplotlib :ÝA9 Seaborn 4D�O?O BEO "�±D�4�" E4A84D8O F¯EVAV>FV 7D4H<>F9D79 4=A4?8ODOC, 89D9>F9D8V ">íDG8V" ¯=D9A8V>.

�GDEFO§ í;97V, ÝD<A9,  4L<A4?O� B�OFG (ML) 5B?8O . �V; :4= �4A4 4?7BD<F@89D8V :4FF4C �B=@4=, B?4D8O§ ":¯D97VA" 3 �D48<9AFFV> F¯EG8V (Gradient Descent) F¯EVAG79 FODOEFO�. �±? 
4?7BD<F@AV§ �4F9?V> HGA>F<OEOA 4;4=FG ¯LVA <F9D4F<6FV F¯D89 "Fí@9A �4D4= :¯D9FVAVA" >íD8V>. "EO VD79?V 5V?V@@9A 5V; ML 4DE9A4?OA :<A48O�:

%4A84D8O 5B?:4G ¯LVA $97D9EE<OAO (�4D4C4=O@ :ÝA9 >íCFV>);
�4F97BD<O?4D8O 5B?:4G ¯LVA �?4EE<H<>4F<OAO (�B7<EF<>4?O� D97D9EE<O, KNN, �§�4? �4=9E, ,9LV@ 4�4LF4DO :ÝA9 �9;89=EB� BD@4A84D);
�4EODOA FBCF4D8O F45G ¯LVA �?4EF9D?9G8V (K-Means, DBSCAN);
"EO?4D8O§ 54D?O�OAO§ LO§O 5B?OC F45O?4FOA &9D9§ B�OFG8O (!9=DBA8O� :9?V?9D).

�V; 5±? �±D4?84D8O§ :4= �4A4 F9BD<O 9@9E, A4�FO @ÝE9?9?9D8V �4?4= L9L9FVAVA >íD8V>: @ÝFVA89D8V F¯EVAG (NLP), Ý?9G@9FFV> :9?V?9D897V O�C4?8O 484@84D8O 4AO�F4G (SNA, PageRank) :ÝA9 
Netflix-FV§ EV;79 A9 ±A4=FOAOA 5B?:4GO (°EOAOE :¯=9?9DV).

%B§OA84, 5V; 89D9>F9D 5VD >B@CPNF9D79 EO=@4=FOA 89§79=79 ("Big Data") :9F>9A89 A9 VEF9G >9D9>FV7VA F¯EVA8V>. �V; 89D9>F9D8V SQL 4D�O?O E±D4G8O, NoSQL-84 <>9@8V E4�F4G8O :ÝA9 
MapReduce 4D�O?O 9E9CF9G?9D8V @O§84�4A >B@CPNF9D79 F4D4FG F±:ODO@84@4EOA @9§79D8V>.

�BDOFOA8O?4= >9?9, EV;89D 5±? >GDEF4 F9> F9BD<O?O� VD79F4E �4A4 9@9E, EBAO@9A �4F4D Pandas, Scikit-learn :ÝA9 6<;G4?<;4F<O E<O�FO A4�FO, FÝ:VD<59?V> �±D4?84D :<OAFO�OA 
4?8O§O;84D.

%V;89D89 89D9>F9D8V F4?84G E4C4DO§O;8O 54EF4G ¯LVA 54D?O� A97V;7V 5V?V@ 54D.
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�ÝDVEFV @5§75DG75 4DA4?�4A 54�O?4G EµD4�F4DO:

SQL 8979AV@V; A9 :ÝA9 DDL, DML, DQL 4D4EOA84 �4A84= 4=OD@4LO?O� 54D?
�>V >9EF9AV (@OE4?O, Students :ÝA9 Courses) 5VDV>FVDG ¯LVA SQL-89 �4A84= >B@4A84 �B?84AO?48O?
GROUP BY >B@4A84EO COUNT() A9@9E9 AVG() E<O�FO 47D974FFO� HGA>F<O?4D@9A �4?4= :µ@OE VEF9=8V?
�9D9>F9D 54;4EOA84�O �A89>E (Index) A9 ¯LVA �4:9F? �VF4C @OE4?O 4D�O?O F¯EVA8VDV§V; .
NoSQL 89D9>F9D 54;4?4DOAO§ 8ÝEF¯D?V RDBMS-F9A (SQL) 9>V A97V;7V 4DFO�LO?O�O A989?
MapReduce @B89?VAV§ "Map" :ÝA9 "Reduce" H4;4?4DOAO§ A97V;7V @VA89FF9DV �4A84=?
"Word Count" (%í; E4A4G) @OE4?OA84 "Map" H4;4EO �4A84= (>V?F, @ÝA) :µ5OA LO�4D48O?
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