Jlekunsa /.

A3bIK SQL - npoaomKeHue



YcNnoBHasA NOrnukKa



YcnoBHasa normka B SQL

e CraHpapTHbi onepatop CASE ... WHEN ... END.

e BcTtpoeHHasa ¢yHKumMa, umutupyrowas if-then-else. 3asucut ot CYB/, B
SQLite dyHKuma IIF().



YcnosHbiIn onepatop CASE

Ananor if-else B gpyrmx Al - npoBepsieT ycaoBmMe 1 BO3BpaLWaeT O4AuH U3
BO3MOXHbIX BAPMAHTOB.

MNMepBasa popma: Bropas ¢opma:

CASE CASE npoBepsaemMoe_3HavyeHue
WHEN ycnoBune_1 WHEN cpaBHMBaeMoe_3HayeHue_1
THEN Bo3BpaljaeMoe_3HayeHue_1 THEN Bo3BpaljaeMoe_3HayeHue_1
WHEN ycnosue_N WHEN cpaBHuBaeMoe_3HayeHune_N
THEN Bo3BpalwjaemMoe_3HayeHune_N THEN Bo3BpallaemMoe_3Ha4vyeHune_N
[ELSE Bo3BpallaemMoe_3HayeHue] [ELSE Bo3BpallaemMoe_3HayeHue]

END END

Mo)XHO ncnosibzoBatb B onepatopax SELECT, INSERT, UPDATE, DELETE.



YcnoBHbin onepaTtop CASE

& Mpocroii CASE (cpaBHEHWe O4HOTO Bblpa)eHWUA)

sgl

1 ., CASE BhipaxeHue

2 WHEN zHa4yenwel THEN pezynetaTtl
3 WHEN zHa4enwe2 THEN pezynbTaTt2
4
5
6

ELSE pe3yneTatT_no_yMon4aHuio
END

Mpumep: Knaccudukauna oTAEN0B

sql

1, SELECT name,

2 department,

3 CASE department

4 WHEN "IT® THEN 'TexHu4eckuid'
5 WHEN ‘Finance'  THEN 'OWHaHCOBLIA®
6 WHEN 'HR' THEN ‘Kagpoebid'

7 ELSE ‘Mpouwe’
8 END AS dept_type
9 FROM employees;



YcnoBHbin onepaTtop CASE

@ Mowckoebiii CASE (ycNoBWMA C NOTMKOIA)

sql

+ CASE
WHEN ycnoewel THEN pe3ynbTaTtl
WHEN ycnoewe2 THEN pe3ynbTaTt2

ELSE pe3yneTart_no_yMon4aHwio

(3 N NN = S W [y S R

END

Mpwumep: Npagauwa sapnaat

sql

1, SELECT name,

2 salary,

3 CASE

4 WHEN salary »>= 908888 THEN 'Beicokaa'
5 WHEN salary »= 78888 THEN 'CpegHAan’
6 ELSE 'Huzkasa'

7 END AS salary level

2 FROM employees;



SELECT: ycnhoBHbIn onepatop CASE

[poBepseT yc1oBME U BO3BPALLLAET OANH N3 BO3MOXHbIX BAPMAHTOB.

SELECT id, name AS '®amunus’,
CASE city
WHEN 'CapaHck' THEN 'a’
ELSE 'HeT'
END '3emnsk’
FROM customer;

SELECT id, name AS '®amunus’,
CASE
WHEN rating >= 300 THEN 'Monopaeu,
WHEN rating >= 200 THEN 'Hennoxo'
ELSE 'Crapamcsa 6onblue'’
END 'OueHKa no penTuHry'
FROM customer;



YcnoBHbin onepaTtop CASE

Bo3BpalllaeMbIM 3Ha4YEHME MOXKET ObITb pe3y/ibTaT noasanpoca.

SELECT v.name,
CASE
WHEN v.city='"CapaHck' THEN
(SELECT count(*) FROM “order’ o
WHERE v.id=o.vendor _id)
ELSE 'He 3 CapaHcka'
END sales
FROM vendor v;



YcnoBHbi onepaTtop CASE

4. ## YcnosHas noruka B ApYyrvx 4acTax 3anpoca

B WHERE :
sql
8 SELHCT *
2 FROM employees
3 WHERE CASE
4 WHEN department = 'Sales’' THEN salary > 606080
5 WHEN department = 'IT' THEN salary > 85808
6 ELSE salary > 706008
7 END;

B ORDERBY :
sql
1, SELECT name, department
2 FROM employees
3 ORDER BY
4 CASE department
5 WHEN 'IT® THEN 1
6 WHEN ‘Finance’' THEN 2
7 ELSE 3
8 END,
9 name;



AHanTn4yeckKue 3anpochol
U OKOHHble PYHKUUUN



3a4yeM Hy)KHa aHaIMTUKA AAHHbIX?

[MpencTaBbTe: ¥ Bac eCTh Tabnuua c AdHHbIMW — HalpWUMep, NpoaaX>K, OUeHKH
CTYEeHTOR, NOCeLaeMOCTb CalTa, 3apniaThl COTPYAHWKOB.

Ecnv npocTo BbIBECTH 3TW AaHHbIE, Bbl yBMANTE 4TO OblNO, HO HE NOAMETE:
» Kak MeHAETCA CUMTYaUMWA CO BpeMeHeM? (poCT unw nageHue?)
« Kro AMaupyeT, a KTO oTCTaer?
* HackonbKo TUNWYEH MW @HOMaNneH KOHKPETHbIW pe3ynbTaT?
» Kak oguH nokKa3aTeNlb COOTHOCUTCA € ApYyrumu?

¥ AHaNMTUKa — 3TO He NPOCTO «QdHHblIe», @ «AaHHbIe B KOHTeKCTe».



[loyeMy 06ObIYHbIX SQL-3anpocoB HeEAOCTAaTOYHO?

CraHaapTHble SQL-3anpocbkl ¢ SELECT , WHERE , GROUPBY NO3BOJIAKOT:
» OTPWNLTPOBaTL AaHHbIe ( WHERE )
» CrpynnMpoBaTh ¥ NOCYNTaTb MTormM ( GROUPBY + SUM , AVG WM T.4.)

Ho ecTb npobnema:

Korga Bbl cnonb3yete GROUPEBY , Bbl TepAeTe AeTanwu. Hanpumep:

text o 4
1 MWcxogHole faHHbEe :

2 MWean — 100 pyb.

3 MWean — 150 pyb.

4 Mapua — 200 pyb.

5

6 3anpoc c¢ GROUP BY:

7 WBan — 250 pyb. (wrtoro)

8 Mapua — 200 pyb. (wtoro)

_. Bbl He euauTe, yTO Y MiBaHa Obiniv ABe pa3Hble npogaxu — 100 n 150.
— Bbl He MOXeTe CpaBHWUTb NEPBYI0 Npoaaxy MieaHa C ero xe BTOPOW NPoJaKen.
—. Bbl He MOXeTe NocYnTaTb, Kakana U3 Npoaax MeaHa bObina ny4ylle OTHOCMTE/IBHO ero

cpeaHero.



[Nng 4yero Hy»>Hbl OKOHHblE GYHKLUNN?

“(8) OBbiyHbIE arperaTHbie GYHKLMM CBOPAYMBAIOT AaHHbIE
"] Axanutuka yacto TpebyeT COXPaHUTL OeTanu, Ho 400aBMTb K HUM KOHTEeKCT.'

OKOHHBIE CI)},’HKU,HH NoO3BONAKDT ,D,DBEBHTI: aHANMTUYECKMMN KOHTEKCT K I{BH{ADF‘I

CTPOKe, He TepAA NCXO0OHble AdHHbBIe.



AHaNUTUYECKNE 3aMpPocCbl M OKOHHble PYHKL UM

Mpumep 1: «Kak KaXKabl¥ CTYAEHT CA3N 3K3aMeH NO CPaBHEHUIO CO CPEOHMM MO
rpynne?»

JaHHble:
CTYAEHT OLIEHKA
AHA 85
Bopa 70
Buka 90

Ob6bIYHbIM 3anpocC:

—. MOXHO NOCYNTaTb CpeaiHee: (85+70+90)/3 =817

—. Ho yToObl NOKa3aTb 3TO cpefiHee PAAOM C KaXJ0W OLeHKOM, HYXHa OKOHHanA
PYHKLMA!



AHaIUTUYECKKne 3anpocbl U OKOHHbIE (I)YHKLI,I/II/I

PeaynbTaTt C aHaNIMTUKOM:

CTYAEHT OUEHKA CPEAHEE NO rPYNME OTKNOHEHHWE
AHA 85 81.7 +3.3

bopa 70 81.7 o I Y

Buka 90 81.7 +8.3

—. Tenepb suaHo: BopAa oTtcTaer, a Buka — nmaep.

—. N BCE 370 Be3 noTepu UCXOAHbIX CTPOK!



AHaNUTUYECKMNE 3anpocbl M OKOHHble PYHKL UM

Mpumep 2: «Kak MEHANMCb NPOAAXKHU MarasuHa fieHb 3a JHEM?»

IaHHble:
AEHD MPOLOAXH
MH 100
BT 120
Cp 90
Bonpochbl:

» Ha CKONBKO BBIPOC/W NPOAaXXHu BO BTOPHUK?

» YNanw N1 OHW B cpeny?

ObblyHbIM SQL He MOXeT CpaBHWTbL CTPOKY C NpeablayLlen.



AHaNUTUYECKMNE 3anpocbl M OKOHHble PYHKL UM

O6biuyHbIM SQL He MoXeT CPaBHWTb CTPOKY C NpeablayLiei.

OKOHHaA GYHKUMA LAG() — moxeT!
PesynbTtar:
JEHb NPOOAXN NPOOAXWM BYEPA POCT (%)
MH 100 i sga
BT 120 100 +20%
Cp 90 120 -25%

— BuaHa gUMHaMKKa: poCT, NOTOM NajieHue.



AHaIUTUYECKKne 3anpocbl U OKOHHbIE (I)YHKLI,I/II/I

Mpumep 3: «KTo Ny4YwIMK npogaBel B KaXX40M permoHe?»

LaHHbIe:
PEFMOH NPOOABEL NMPOOAXHK
CeBep WMBaH 200
CeBep AHHa 250
Hor Bopmc 180
HOr KaTH 190

XOTUM: NPUCBOMWTL PaHT BHYTPM KaX[0oro pernoHa.



AHaNUTUYECKMNE 3anpocbl M OKOHHble PYHKL UM

PeayanaT C RANK() OVER (PARTITION BY Perwon ORDER BY [lpogaxus DESC) 2

PErTMIOH NPOOABEL] NPOLOAXM MECTO
Cesep AHHa 250 1
CeBep MBaH 200 2
Hor KaTta 190 1
tor BopKC 180 2

—. be3 oKOHHbIX d)}fHKLI,HIFI npyuwnoce Dbl NUCATb C/IOXHble noa3anpocel UKW TepATh
ONaHHBIE.



AHaNUTUYECKMNE 3anpocbl M OKOHHble PYHKL UM

“OKOHHble PYHKLWNM — 3TO MHCTPYMEHT, KOTOPbIX No3sonaeT "BnaeTb bonbuie”,
He TepAA 'To, YTO YXKe ecTb'.
OHKM 0obaBNAKT K KaX 10N CTPOKE KOHTEKCT: CpeHes, PaHr, penblgyliee 3HavyeHue,

....... il

370 MOCT MeX 4y CblpblMHU AdHHBIMK W OCMbICNEHHOW aHaNNTHUKOM. "

. Korpga ucnonb3oBaTb 0KOHHbie GYHKLMKU?

Korna Hy»KHO CPaBHMTb CTPOKY C APYrMMKU CTPOKaMM (B rpynne nin B0 BpEMEHM).
» Koraa Hy)XHO COXPaHWUTb AeTanu, Ho 00DaBUTE UTOTU MNKM PEUTHHTM.
» Korja BaXHa QUHEBMMKA: POCT, TPEH/bl, OTK/IOHEHMA.

OHK genawT SQL He NpOCTO A3bLIKOM O/1A M3BNEeUYeHWA IaHHbIX, a8 A3bIKOM ONA

dHdJ/In32a K NOHWUMAHHWA 3THUX OdHHbBIX.



CUHTAKCUC U MEXAaHN3M BbIMNOJIHEHUSA
OKOHHbIX QYHKLUN



CTpyKTtypa onepatopa SELECT

SELECT DISTINCT ... FROM ... WHERE ... GROUP BY ... HAVING ... ORDER BY ... LIMIT ...

=] NopAa#oK BbINOJIHEHWA OCHOBHbIX 3Tanos SQL-3anpoca

XOTA Bbl NWLLETe 3anpoc B nopAAKe SELECT - FROM . WHERE . GROUPBY . HAVING . ORDER BY . LIMIT ,
Ha camom gene CYB/ BeinoNHAET ero 8 Apyrom nopagke:

1. FROM — 3arpy3Ka W coefinHeHue Tabnuy

2. WHERE — QWNbTPaLWA CTPOK

3. GROUPBY — rpynnupoBKa CTpoK (ecsim ecTb)

4. HAVING — dunbTpaumsa rpynn

5. SELECT — eblbopka cTonbLOB 1 BbIYMCIEHWE BbIPaXKeHWH, BK/THYAA OKOHHble GYHKUMK
6. ORDERBY — COPTWPOBKa pe3ynbTaTta

7. LIMIT / OFFSET — OrpaHW4YeHWe YWUCia CTPOK



5

Jlormyeckuim nops oK BbINOJHEHMS 3anpoca

6 1 2

3

4 7

SELECT DISTINCT ... FROM ... WHERE ... GROUP BY ... HAVING ... ORDER BY

FROM
WCTOYHMKKM [aHHbIX :
Tabnuupi, JOIN, CTE

I
l

WHERE
QUNbLTPAUMA CTPOK
No rpynnMpoBKu!
Be3 arperaTos

I
l

= ——— —

GROUP BY
MpynNUpoOBKa CTPOK
Kaxgas rpynna — 1 cTpoka

[
l

HAVING
DdunbTpauna rpynn
MOXHO WCNONb30BATH
arperatol (AVG, SUM...)

... LIMIT ...

SELECT

— Bwbop M BhUWCNEHWE

cTONOUOoB

ANWace, CKanApHoe
noa3anpoce, OKOHHbiEe
¢yHKumn (OVER)

T
l

DISTINCT
YaaneHvwe gyonukatos
no scem ctonbuam SELECT

D s e — i

|
l

ORDER BY

CopTUpPOBKA pesynbTaTta
MOMHO WCMNONb30BATh
anuacel M3 SELECT

[
l

[ ——— — —

LIMIT
Or paHu4eHwe yucna
CTPOK B QWHANLHOM
pesynbTare

i - i e b ‘i akind




OKHa AaHHbIX M OKOHHblE GYHKL MM

MO>XHO pa3buTb pe3ynbTnpyrowmin Habop AaHHbIX HA OKHA - HAbOpP CTPOK, B
KOTOPbIX NPOMNCXOAMNT BbluncneHmne GyHKUUN.

OKHa [JaHHbIX MOryT cogep)atb OT OAHOWM CTPOKUM A0 BCEX CTPOK W3
pe3ynbTupytowero Habopa AaHHbIX.

Pe3ynbTaTbl paboTbl OKOHHbIX GYHKLMIN AO0OABASIOTCA K BbIDOPKE KakK eLle
OoJHO none.



CUHTaKCUC OKOHHbIX GYHKLMNIN

dyHKuma(BbipaxkeHne) OVER ([ PARTITION BY BbipakeHus ] [ ORDER BY BbipakeHus ])

1. ROW_NUMBER()

HymepyeT cTpoku nocaegoBartensHo (1, 2, 3, ...) B npejenax okHa.

— lNonesHo ana Hymepauwnu, sbibopa "ton-N" uam ycrpanenuma aybnmkartos.

2. RANK(Q

[NpucBaMBaeT paHr C NponyckamMu Npu paseHCTEE.
Mpumep: 100, 100, 90 — panrn: 1, 1, 3

— Wcnonb3syetca ana TYpHUPHbIX Tabauu n pelTUHIOB.

3. DENSE RANK()

MNpuceavsaeT paHr bes nponyckoB Npw paBeHCTEE.
Mpumep: 100, 100, 90 — panri: 1, 1, 2

=% YJZI,GﬁH'D, KOrga BaxXHO COXPaHWTE NOCNEAOBATENEHOCTE PAHIOB.



CUHTaKCUC OKOHHbIX GYHKLMNIN

dyHKuma(BbipaxkeHne) OVER ([ PARTITION BY BhipaxkeHus | [ ORDER BY BbipaxkeHus |)

4. SUM()OVER(.)

CuuTaeT cyMMy No OKHY.
— MoxeT NCNoNb30BaThCA KAk MTOT Mo rpynne uiy HakonuTenbHas CyMMa, ecnu

AobaeuTe ORDERBY .

5. AVG()OVER(.)

Boiuncnaer CpegHEe 3HAYEHWE B PaMKaX OKHA.
— lNo3sonaeT CPaBHWMEaATE KaXdAyH CTPOKY CO CpEAHWMM (Hanpnmep, «BbllUE UK HHNXKE

CpeAHero No pernoHy=).

6. LAG{cromdem, N)

BozepawaeT 3HaueHWe U3 NpeablayWen CTPOKK (CABMHYTOE Ha3a Ha N nosuuui).
— WaeanbHo Ana pacuérta USMeHEeHWI BO BPEMEHW: pocT/najeHune Npojax, TEMMNOoB

npupocTa.



CUHTaKCUC OKOHHbIX GYHKLMNIN

dyHKumaA(BbipaxkeHne) OVER ([ PARTITION BY BbipaxkeHus | [ ORDER BY BbipaxkeHus |)
7. LEAD(croaben, N)

Bosepalwaer 3HaueHWe U3 cnefyrolen CTPoKK (caBuHyToe Briepés Ha N nosmuni).

— lNone3Ho, Koraa HYXHO «3arnaHyTb B 6}!,5,}!”.[88»: HanpuMmep, CpaBHWTb CETOAHA C 3aBTPALLIHWUM

AOHEM.

8. FIRST VALUE() / LAST VALUE(Q

BOSBpaLLI,aET nepeoe Ui NOCNeEgHEE SHaUEHWE B OKHE.
— YacTo MCNONB3YETCA C ORDER BY ana nonyueHuA CTapTOBOI'OfKOHeLIHDI'D JHaAYeHWA B

nepuoAe (Hanpumep, Nepeas LeHa akuuu B Mecsaue).

Q Eonyc: BCE 3TM PYHKLUMKM MCNOoNb3yroTca ¢ OVER(.) , rAe MOXHO 3aaaThb:
. PARTITIONBY — pa36MTb Ha rpynnbl (HanpuUMep, N0 PErMOHY UM MEHEAXEDY),
. ORDER BY — 3ajaTb NOpPAAOK BHYTPW rpynnb.i,

e ROWSRANGE — yTOUHMWTb rpaHULbl OKHa (HanpumMep, «Tekywana cTpoka + 2

npeabiaywunes),



[TpnMepbl OKOHHbIX GYHKL NN

SELECT *, ROW_NUMBER() OVER () AS number FROM customer;

SELECT *, ROW_NUMBER() OVER (ORDER BY rating DESC) AS rating_place FROM customer
ORDER BY name;

SELECT *, RANK() OVER (ORDER BY rating DESC) AS rank FROM customer ORDER BY name;
SELECT *, MAX(rating) OVER () FROM customer;

SELECT name, city, rating, rating-AVG(rating) OVER () AS delta_rating FROM customer;
SELECT *, COUNT(*) OVER (PARTITION BY city) AS customers_in_city FROM customer;



| Mpumepbl Ha Tabauye employess

BcnoMHMM Hawy Tabaunuy:

D

10

NAME

MBaH MNeTpos

Mapwa CuaopoBa

Anekcen ViBaHoB

Onbra Ky3Heyosa

AMUTpKia CMUPHOB

EneHa lNMonoea

Ceprei Bacunoes

AHHa Mopo3oBa

Maeen HoBMKOB

TaTeAHa Nebenera

DEPARTMENT

m

HR

HR

Finance

Finance

Marketing

Marketing

Sales

SALARY

90000

95000

85000

60000

62000

75000

78000

68000

70000

65000



|| ArperaTHbie ¢YHKLMKN KaK OKOHHbIe

Mpumep: CpepHAnA 3apnnaTa no oTaeny ANA KaXK[0ro COTpPYAHMUKA

sql )

1 . SELECT

2 name,

3 department,

4 salary,

5 AVG(salary) OVER (PARTITION BY department) AS avg dept_salary
6 FROM employees

7 ORDER BY department, salary;

PeaynbTat (4acTUuHO):

NAME DEPARTMENT SALARY AVG_DEPT_SALARY
Anekceii MBaHoB T 85000 90000
MBaH lNeTpos T 90000 90000
Mapwa CugopoBa T 95000 90000
Onera Ky3HeUoBa HR 60000 61000
JMUTPHIt CMUPHOB HR 62000 61000

' RaXaA C(TPOKa COXPaHAETCA, HO NODaBNAETCA arperMpoBaHHOe 3Ha4YeHWe No rpynne.



|| ArperaTHbie ¢YHKLMKN KaK OKOHHbIe

Mpumep: CpepHAnA 3apnnaTa no oTaeny ANA KaXK[0ro COTpPYAHMUKA

sql )

1 . SELECT

2 name,

3 department,

4 salary,

5 AVG(salary) OVER (PARTITION BY department) AS avg dept_salary
6 FROM employees

7 ORDER BY department, salary;

PeaynbTat (4acTUuHO):

NAME DEPARTMENT SALARY AVG_DEPT_SALARY
Anekceii MBaHoB T 85000 90000
MBaH lNeTpos T 90000 90000
Mapwa CugopoBa T 95000 90000
Onera Ky3HeUoBa HR 60000 61000
JMUTPHIt CMUPHOB HR 62000 61000

' RaXaA C(TPOKa COXPaHAETCA, HO NODaBNAETCA arperMpoBaHHOe 3Ha4YeHWe No rpynne.



] Panxupyrowmne dyHkuMK

a) ROW NUMBER() — HYMepauwusa cTpoK

(%]
=
g

15

2 name,

3 department,

4 salary,

5 ROW_NUMBER() OVER (PARTITION BY department ORDER BY salary DESC) AS rn
6 FROM employees;

— MNpoHymepyeT cOTPYAHWKOB B Npeaenax otaena no ybbuisaHuio 3apnnaTsl.

Mapua CupopoBa— m=1 BIT, Ceprei Bacunoee — m=1 B Finance v 1.4.

b) RANK() — paHr c nponyckamu npy COBNageHuax
sql
1 -- Jonyctum, gobasum ewg ogHOro cCoOTpygHWKA C 3apnnaTtod 95000 s IT
2 -- Torga RANK() pact: 1, 1. 3 (ane 1, 1, 2)

c) DENSE RANK() — paHr 6e3 nponyckos
sql

il SELECT

2 name,

3 salary,

4 DENSE_RANK() OVER (ORDER BY salary DESC) AS salary_rank
5 FROM employees;

— Camasn BbICOKaA 3apnnaTa — paHr 1, cneayowan YHUKaIbHaa — PaHr 2 U T.4.

(]

0



]| HakonutenbHbie (running) arperaTsl

Mpumep: HakonuTeNbHaa CyMMa 3apnaaT no KoMnaHuu (B nopagke ybbisaHMA 3apnnaThbl)

sql O W
1 SELECT

2 name,

3 salary,

4 SUM(salary) OVER (ORDER BY salary DESC ROWS UNBOUNDED PRECEDING) AS running_
5 FROM employees;

* ROWS UNBOUNDED PRECEDING = «OT NepBOW CTPOKMW A0 TEKYLLEW».

* Pe3ynbTaT: Kax/[aA CTPOKa NOKa3biBaeT, CKOMbKO AeHEer «HaKoMWIoCk» A0 Heé

(BKNKYNTENBHO).



] CpaeHeHue c npegbigylei/cneayiollei cTpokon

MpuMep: Pa3HuLa 3apnaaThi C NpeAbiAyLLMM COTPYAHUKOM B oTAeNe

8
u)
o

1

2 name,

3 department,

4 salary,

5 LAG(salary) OVER (PARTITION BY department ORDER BY salary) AS prev_salary,
6 salary - LAG(salary) OVER (PARTITION BY department ORDER BY salary) AS diff
7 FROM employees

8 ORDER BY department, salary;

s LAG() — 3HaYeHue M3 NpeablayLie CTPOKM.

s LEAD() — 3HaueHMWe 13 cneayroLien cTpoKMm.
Ina HR:

e Onbra (60000) — prev_salary = NULL

e JimuTpui (62000) — prev_salary = 60000 , diff = 2000



MpoLueHTHbIe 407K U NO3ULLUK

Mpumep: [ons 3apnnaTbl cOTPYAHMKE B 0bLien cymMe no otaeny

1

2 name,
3 department,

4 salary,

5 ROUND(

6 salary * 100.0 / SUM({salary) OVER (PARTITION BY department),
7 2

8 ) AS pct_of_dept

9 FROM employees;

. [MoKaxeT, CKONbKO NPOLEHTOB OT QOH/a 0TAeNa NoNYYaeT KaxblA.

Oh



»* Korga ucnosb3osaTbh OKOHHbIe QYHKUMKM?

Korga HyXHO COXpPaHUTb AeTanu3aumio, Ho 1o6aBuTb arperat/paHr/

CPaBHEHME.
BmecTo KOppenvMpoBaHHbIX No3anpocos (4acTo bbicTpee u umle).

[NA pacyéTa CKONb3ALWMX CPeAHUX, PAHTOB, KYMYJATUBHbIX CYMM,

NPOLUEHTHUIEN.

I. Moppepxka s CYBI

OKOHHble QYHKLMW NOAAEPXKNBAKTCA B!

PostgreSQL
MySQL 8.0+

SQL Server 2012+
Oracle

SQLite 3.25+

BigQuery, Snowflake, Redshift v gp.

“x B MySQL < 8.0 v cTapbix Bepcuax SQLite — He noaaepXUWBalwTca. "



3aMeHa Koppe/IMpoBaHHbIX MoA3anpocoB

;] MpuMepbl Ha Tabnuue employees

BcnomMHMM Hally Tabauuy:

ID NAME DEPARTMENT SALARY
1 WMBaH MNMeTpoB T 90000
2 Mapwma Cuaoposa IT 95000
3 Anekcen MiBaHos T 85000
- Onbra Ky3Helosa HR 60000
5 OMuUTpHia CMUPHOB HR 62000
6 Enexa MNonosa Finance 75000
7 Cepreil Bacunbes Finance 78000
8 AHHa Mopo3oBa Marketing 68000
9 MNasen HoBukoB Marketing 70000
10 TaTbAHa Slebenesa Sales 65000



3aMeHa Koppe/IMpoBaHHbIX MOA3anpocoB

“3ajaya: HailTv COTPYAHWKOB, 4bf 33pNNaTa Bbllle cpeAHen no ux otaeny. "

=] McxoaHbIK 3anpoc ¢ KOppe/NMpoBaHHbIM NOA3aMPOCOM:

sql O &

1. SELECT el.name, el.department, el.salary
2 FROM employees el

3 WHERE el.salary > (

4 SELECT AVG(e2.salary)

5 FROM employees e2

6 WHERE e2.department = el.department

.

)i

3TOT 3aMpoc BbIMOJIHAET NOA3anpoc ANA KaXa0W CTPOKU — HeaddeKTUBHO npwn bonblwom

0bbéMe AaHHbIX.



PelwweHune c okoHHOM (aHanuTUYecKom) GpyHKLMEN

Mbl MOXEM NpeaBapUTENbHO BbIYMCUTE CPEAHIOK 3apnaaTy no oTaeny /1A Kaxaomn

CTPOKW — C MOMOLLBK AVG() OVER (PARTITION BY department) — W 3aTeéM OTOWIbTPOBATb

pe3yneTar.
sql ]
1., SELECT name, department, salary
2 FROM (
ol SELECT
4 name,
5 department,
6 salary,
7 AVG(salary) OVER (PARTITION BY department) AS avg_dept_salary
8 FROM employees

)

) emp_with_

avg

10 WHERE salary > avg_dept_salary;

“\ Kak 3To paboTaeT:

1. BHyTpeHHWM 3anpoc:

J1NA KaX[0oW CTPOKM BbIUMCNACTCA avg dept salary — CpeHARA 3apMnJ/iaTa B eé

oTaene.

Bce MCXOHbBIE CTPOKWM COXPAHATCA (HMKakoro GROUPBY ).

2. BHelwwHuK 3anpoc:

DOUNbTPYET TONLKO TeX, Y KOro salary > avg dept_salary .



3aMeHa Koppe/IMpoBaHHbIX MOA3anpocoB

;| MpumMep pesynbraTta (Ha ocHoBe Halwen Tabnuubl):

NAME DEPARTMENT SALARY AVG DEPT SALARY
Mapwua CugopoBa IT 95000 90000
Amutpuit CMUPHOB HR 62000 61000
Cepreit Bacunees Finance 78000 76500
Masen HoBMKOB Marketing 70000 69000

—~ 3Tn 4 cOTpyAHKKa 1 ByayT B GMHANBHOM pe3ynbTaTe.



MpenMyLLeCcTBa OKOHHOMo NoAxXoaa:

KPUTEPUA KOPPEJIMPOBAHHbIM NOA3AMNPOC
NMpou3eoANUTENBHOCTD O(N x M) — MenneHHo
YuTaeMocTb CNOXHEE MOHATL IOTUKY
Ontumuzauma CYBI TpyaHee onTUMKU3MPOBATE
MMbkocTb Tonbko GUnLTpauma

«* Boisopg,

OKOHHASA ®YHKLMA

Q(N log N) naw nyyie — bricTpo

Y&TKOE pa3deneHve BelYMCIEHNA M GUaLTPaLMK

Jlerko napannenuTca U K3LWMpyeTca

MoxHO cpa3y 10DaBUTL PaHr, pa3HULLY M T.4.

"KoppenupoBaHHble NoJ3anpochbl Y3CTO MOXKHO (M HYXKHO) 3aMeHATb OKOHHbIMM

GYHKUMAMM, ocobeHHo Korda peds MAET 0 CpaBHEHMKM CO CTAaTUCTUKON No rpynne (cpegHee,

MakKCHMMyM, paHr nT.n.). "



[Ae U KaK BbINOJHATb aHa/INTUKY?

Bbi6op Mexay aHannTnKon B SQL (c OKOHHbIMU GYHKLIMAMM) U BbITPY3KOW B
Excel 3aBucnT ot Lenen, o6bEMa AaHHbIX, YaCTOTbl aHa/IM3a, TPeboBaHUM K
TOYHOCTM N NPOUN3BOANTE/ILHOCTU.

Korpga nyywe ncnonb3oeate SQL ¢ OKOHHBIMKM QYHKLLMAMM:

« Ygacbonbwe 100 000 cTpok.

* AHanM3 NOBTOPAETCA PEryNApPHO (eXeJHEBHO, eXeHeaebHO).

*  Hy>XHa TOYHOCTb (PWUHAHCHI, pacYéThbl 3apNaaT, METPVMKW NpoayKTa).
* Bbl paboTaeTte B KOMaHge (aHANUTUKKW, MHXEHEPLI, MEHEQXEPDI).

* JlaHHble YYBCTBUTENbHbI (MEepCOHaNbHbie, PUHAHCOBLIE).

* Bbl cTpouTe oTYeThI K gawbopasbl (Yepes Power Bl, Looker, Metabase u 1.n.).



[Ae U KaK BbINOJHATb aHa/INTUKY?

Bbi6op Mexay aHannTnKon B SQL (c OKOHHbIMU GYHKLIMAMM) U BbITPY3KOW B
Excel 3aBucnT ot Lenen, o6bEMa AaHHbIX, YaCTOTbl aHa/IM3a, TPeboBaHUM K
TOYHOCTM N NPOUN3BOANTE/ILHOCTU.

"4 Korpa gonyctumo ucnonbsosatb Excel:

» JlaHHbIX Mano (< 10 000 cTpok).

* AHanW3 pa3oBbll, NCCNe0BaTENbCKMIA (43 YTO, eCnn...7»).

* HyxXHo bbiCTpPO HapucoBaTb rpadPuk MAK NOKazaTb KoAnere.
* Bbl He Bnageete SQL, Ho ymeeTe B Excel.

» JlaHHble yXe arperMpoBaHbl (MTOMM Mo MecALlaM, He Cbipble cobbITUA).



O6beanHeHUe pe3yibTaToB
3anpocoB



UNION

O6beAMHEHNE CTPOK U3 HECKOJIbKUX PE3YNbTUPYIOLLIMX HABOPOB AaHHbIX.

e KonmnyecTtBo CTONOLOB B KaXXA0M 3anpoce 0J1HO M TO Xe.

e CTonbubl B KAXKA0M 3aNpoce MMEKT COBMECTUMbIE TUMbI.

* lViMeHa cTonbLOB B NEPBOM 3anpoce 3a4al0T MMEHa A1 BCEro
obbegnHeEHNS.

e ORDER BY npumeHsaeTcs Ko BceMy Habopy.

* GROUP BY 1 HAVING npnMeHA0TCA K KaXXa0oMy noa3anpocy.

BbiBecTu Bcex NoKynareaemn v NnpoAaBLLOB C YKa3aHUEM UX POJIU U
ropopa, rae oHu XuByt. CopTupoBaTb No UMeHU ropoaa u pamMmuanm
YyeJioBeKa.

SELECT name, city, 'Mpopaaseu’ AS 'Ponb' FROM vendor
UNION

SELECT name, city, 'Tlokynatenb' FROM customer
ORDER BY city, name;



UNION 1 UNION ALL

UNION ybupaeT B pe3yibTUpyoLeM Habope NOBTOPSAIOLLMECS CTPOKMN.

UNION ALL ocTtaBngeT BCce CTPOKM.

SELECT 1, 2 1]2
UNION ——

SELECT 1, 2 1]2
UNION 3|4

SELECT 3, 4;

SELECT 1, 2 1]2
UNION ALL ——

SELECT 1, 2 1]2
UNION ALL 1]2

SELECT 3, 4; 3|4



MpencraBneHus (view)



[lpencrtaBieHnsd

O61beKT 6a3bl AaHHbIX, ABAAOLWLMNACS pe3yAbTaTOM BbINOJHEHMS 3aNpoca K
6a3e AaHHbIX, onpeaesieHHOro ¢ nomMollblo onepatopa SELECT, B MOMeHT
obpalleHus K npeacTaBaeHuto.

* YnpolieHue 3arnpocos.

* [MbBKag HACTpoMKa npaB AoCTyna K AaHHbIM (NpaBa AaloTcs He Ha
Tabauuy, a Ha NnpeacTaB/ieHue).

* PaspeneHue Normkn xpaHeHus AaHHbIX U NPOrpaMMHOro obecnevyeHus.

CREATE VIEW ums [ cton6bupl |
AS BblIOOpKa

CREATE VIEW orders_with_names

AS SELECT "order .order_date, customer.name AS customer_name,
vendor.name AS vendor_name, order .summa

FROM " order ", customer, vendor

WHERE "order .customer_id = customer.id AND "order .vendor_id =
vendor.id;



