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!'._223_1- Infrod_t,tctfon fo CTES__J

¥ A Common Table Expression (CTE) is a temporary result set

¥ CTEs make complex queries more readable and help in

CTE |
that can be referenced within a single SQL statement. . L
— ]

breaking the query into logim[ parts.
% CTEs are defined using the WITH clause.
Key Points :
M CTE is a named temporary result set.
™M Improves readabilitg and musabilifg of queries.
M Acts like a temporary table for the duration of the main query.
Example :

fi* )

WITH HighSalary AS (
SELECT * FROM employees WHERE salary > 50000

)
SELECT * FROM HighSalary ;

L e

23.2 WITH Clause |

¥ The WITH clause is used to define one or more CTEs.
* It must be placed at the beginning of the main SQL statement.
* Muiﬁple CTEs can be defined using commas.

Syntax :
WITH cte_name AS ( query ) ]

[, cte_name AS ( query) ... ]

Example :

( 3

WITH DepartmentCount AS (

SELECT dept_id, COUNT(*) AS t':ota.[_employe.es
FROM employees GROUP BY dept_id

)

SELECT * FROM DepartmentCount ;

Egg Takea.wg.g_;

b CTEs (using WITH clause) make SQL queries modular, readable and
maintainable bg allowing temporary named result sets.




(23.3 Single CTE |

¥ A .si.ngl’.e CTE contains one fempomra- result set.
% It is u.sefui ﬁ;r breakhg down camP.".e.x queries into

si.mpler paris :

% It can be referenced once or multiple times in the

main query .

Synfu.x :

WITH cte_name AS (
SELECT column_list
FROM table_name
WHERE condition

)

SELECT column_list

FROM cte_name

WHERE condition ;

Example :

WITH high_salary AS (

SELECT emln_id., emp_name , ml'.a.rbt
FROM  employees
WHERE salary > 50000

)

SELECT emp_name , snla.rg

FROM hi.gh_,.salary

ORDER BY salary DESC ;

\.

j_(fg Ta.keawa# it

CTE

emp_name | salary
Alice 60000
John 75000
Robert 55000 |

pe
]

_‘@'_

\

by cren.fmg a temporary result set.

A single CTE makes the query easier fo read and maintain

(23.4 Multiple CTEs |

% Multiple CTEs are defined in the same WITH clause,

separated by commas.

*

j&néﬁx :

WITH ctel AS ( subquery1 X
cte2 AS ( subquery? i

SELECT column_list
FROM cte_name
WHERE condition ;

Example :
WITH dept_count AS (
SELECT dept_id, COUNT(*) AS total_emp
FROM emplagecs
GROUP BY dept_id
).
high_earners AS (
SELECT emp_id, emp_name, salary, dept_id
FROM cm'olayees
WHERE  salary > 60000
)
SELECT h.emp_nwne, h.:a.f.a.ry, d.tcf.q.f._emp
FROM .‘li.gh_ea.rners h
JOIN dept_count d ON h.dept_id = d dept_id
ORDER BY h.salary DESC ;

They can reference each other in the order they are defined.
Useful for building step-by-step logic in complex queries.

WITH Clause

‘CTEl ]

CTE2 ‘

v

y

( dept_count CTE (Step 1) ) high_earners CTE (Step 2)
dept_id total_emp emp_id | emp_name | salary | dept_id
10 3 2 Alice 60000 10
20 2 John 75000 20
30 4 Eve 65000 30
Ne =

John 75000

Eve 65000

Alice 60000

Key Takeaway :

iuamaduiarmdreadab!ewa.sbsuSMg
intermediate result sets.

‘@’ Multiple CTEs allow us to build complex queries

sl




1235 CTE with JOIN |

% A CTE can be used with JOIN to combine data from multiple tables.
% The CTE is defined first and then used in the main query. CTE Result Another Table

i1 | i (=
%* It i.m.lpr"oves rea.d.a.f)i.f.l'.fs and sLmP{E.fies campf‘.e.x JOIN oFe.r'a.f:r'.ons. JOIN
Syn{u.x : =
) \ 7 L .
WITH ete_name AS ( ,L
SELECT column_list Foboall P i
o B s o p——
WHERE condition
)
SELECT c.columnl, t.column2, ... \ J
FROM cte_name ¢
JOIN another_table ¢ ON c.key = ¢. key ‘ empioyses , departments -
WHERE condition ; emp_id | emp_name | dept_id dept_id | dept_name
- ’ 1 Alice 10 10 HR
= Y 2 John 20 20 IT
WITH emp_dept AS ( 3 Robert 10 30 Finance
SELECT emp_id, emp_name, dept_id
4 Eve 30

FROM  employees \

)
SELECT &.emp_name, d.dept_name [[emponame | dept_rame |
FROM emp_dept e Alice HR
JOIN departments d ON e.dept_id = d.dept_id John IT
ORDER BY e.emp_name ; Eve Finance
b 4 Robert HR
Key_Takeaway :
[t . l rs

CTEs with JOIN make oomf:f,e.x queries easier to write,
understand and maintain .

.

I 23.6 CTE with Aggregation 1
#* A CTE can be used with aggregate functions like COUNT(), SUM(), AVG(),
MAX(), MIN() te summarize data.
% The aggregation is performed in the CTE and the result is used in the
main query .

* It hel’os in Erea.kr'.n.g down comp[ex a.ggr'ega.f:i.on [osl‘.c.

Syn.l‘.ax .
WITH cte_name AS (
FROM table_name
GROUP BY group_c ! order_id emp_,:.cf. amount order_date
HAVING condition 101 1 2500 | 2024-01-01
) To1-
R— 102 1 1500 | 2024-01-05
FROM cte_name 103 2 3000 | 2024-01-03
WHERE  condition 104 2 2000 | 2024-01-06
B i B g 105 3 4000 | 2024-01-07 |
Example :

WITH aalf_s_summary AS

O itansent) 98 il ant [Cemp—id | total_ordars [ tstolamaunt |
SUM{amount) AS total_ amount

FROM orders 3 1 4000
GROUF BY emp_id
) 2 2 5000

FROM  sales_sammary
WHERE total_amount > 3000
ORDER BY total amount DESC ;

Takamn.g i

_\ I '_ CTEs with a.ssresa.fion he[P summarize data fi’.rsi and then /
@ use the summarized result in the main query for better analysis.

&

.




‘.-23.7 Recursive CTE_J

% A Recursive CTE is used when a query needs to r‘eferen.ce l'.fsel':f,

* It ic useful for' hierarchical or tree-like data.
% Recursive CTEs use UNION ALL to combine the anchor and

recursive rn.ember's :

#* It consists af an anchor member and a recursive member.

Sgn.fa.x :
WITH RECURSIVE cte_name AS (

-- Anchor member

SELECT ecolumn_Llist

FROM table_name

WHERE condition

UNION ALL

-- Recursive member

SELECT column_List

FROM table_name t

JOIN cte_name ¢ ON t.key = c.key
WHERE condition

Exﬂl':e :

Hiem.rchﬁl Exumpf.e (Emp!oyu Tuﬁf.&)

1 CEO NULL
2 Alice 1
3 Bob 1 Az
4 Carol 2
5 David 2
| 6 Eve 3 | @ @

Carol

Get all mnpfosees in the hl.era.r'cj'lb' sfa.r'firls from CEO.

-

WITH RECURSIVE emp_hierarchy AS (
== Anchor member: Top level (CEQ)
SELECT emp_id, emp_name , ma.nn.scr_i.i, 1 AS level
FROM  employees
WHERE ul.wmser_i.d IS NULL
LNION ALL
== Recursive member: Employees under the previous level

(1) ceo

Bob

o

) SELECT e.emp_id, e.emp_name, e.manager_id, eh.level + 1
SELECT = FROM  emplayees e
FROM  cte_name JOIN emp_hierarchy eh ON e manager_id = eh.emp_id
ORDER BY column_name ; )
i SELECT emp_id, emp_name, manager_id, level
FROM emp._h.('.ﬁru.rchﬂ
ORDER BY .r.zvell em.lp_:',d 4
Key_Takeaway Aesilh
, Recorsive CTEs ore powsecful for hisrarchical : o Lt :
dato traversal such as organizational structures, 3 Bob 3
file directories, bill of materials, elc. 4 Carol 2 3
5 David 2 3
& Eve 3 3
{23 3 CTE vs Su.bquergj
Both CTEs and Subqueries are used to break down complex gueries,
CTE Approach
but Ul.es have some kzy dtﬁarzﬂcas.
. WITH Main = = =]
Feature CTE (Common Table Expmssion} Su.‘xiuery CIE a“’"ﬁf
Defr'.m'.ﬁan. A named iq.mf,wrars PesuLt et d.efmzd A query nested inside another query. :L __________ ]"._
uEng WITH clause. rCTE defined once, ﬂ}
Read Eu':l-f:y Improves rea.d.n.bdl‘.ig By se.lpamf.ms l.ogr'.c Can be harder to read for complex !Lu.w:{ in main query i
into meaning fu! steps . queries. R i
Reusability g:t ba,mf Seapoth o ko & Typically used once within o query. Subquery Approach
main query. RS n— i
Ha.ﬂ improve Performcmce bﬂ a.ﬂowu'.rlg Can sometimes lead to .sL:nur’mzrformum _)I Su-bﬂ"vllﬂr‘lj |
Pei:for i the optimizer to work hetter. in complex scenarios. L__$__J
Recursion Su.'uporf.s recursive ?_u.arlle.s. Cannot be recursive. H
53n.fnx Uses WITH clause. Uses nested SELECT statements. { j
His Gaia Best _for :om.P{.ax, mu.f.ﬁ—sf:gp, or Best fnr simple , mh.gh—.si.zp _fdhrbtg E Subgw‘q is nested ]:
L recursive I[ogi.c. or calculations . |L inside main query. i
Examples :
- \ K T %
CTE Exampls ) Subguery. Example e

WITH high_salary AS (
SELECT emp_id, emp_name,
FROM :mF[oHe:s

salary FROM employees

SELECT emp_id, emp_name,

sdar&- 1
Use CTEs ﬁ:r better rga.a'.a.ﬁr'.ﬂfs,

and recursion .

WHERE salary > 50000
)]
SELECT »
FROM  high_salary
ORDER BY salary DESC ;

WHERE salary > (
SELECT AVG{snf.u&)

FROM lmpiru‘gus

b #
,(ii'_

Use Subiuari.e.s fu.r sirnpf.e,
one—time filtering.

A




