Jlekuma 5.

A3bIK SQL - npoaonKeHue



YcnoBHaaA NOrMKa



YcnosHasa norunka 8 SQL

 CraHpapTHbin onepatop CASE ... WHEN ... END.

* BcTtpoeHHasa PpyHKUMA, umntupytowasn if-then-else. 3asmncut ot CYB/, B
SQLite ¢yHKuma IIF().



YcnosHbi onepatop CASE

[poBepsieT ycioBMeE M BO3BPALLLAET OAUH U3 BOSMOMHbIX BAPUAHTOB.

MNepBaa popma: Bropasa ¢popma:

CASE CASE npoBepAemoe_3HayeHue
WHEN ycnosune_1 WHEN cpaBHMBaemoe 3HayeHue 1
THEN Bo3Bpalwaemoe 3HadeHue 1 THEN Bo3Bpawaemoe 3HayveHune 1
WHEN ycnosune N WHEN cpaBHMBaemoe 3HayeHue N
THEN Bo3Bpalwaemoe_3HadeHune N THEN Bo3Bpauwaemoe 3HayeHue N
[ELSE BO3Bpawaemoe_3HayeHue] [ELSE BO3BpaWaemoe_3Ha4yeHue]

END END

MorKHO ucnonb3osatb B onepatopax SELECT, INSERT, UPDATE, DELETE.



SELECT: ycnosHbin onepaTtop CASE

[poBepsieT ycioBMeE M BO3BPALLLAET OAUH U3 BOSMOMHbIX BAPUAHTOB.

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

SELECT id, name AS '®amunnus’,
CASE
WHEN rating >= 300 THEN 'Monogeu,
WHEN rating >= 200 THEN 'Hennoxo'
ELSE 'Crapaiica 6onblue’
END 'OueHKka no penTuHry'
FROM customer;



YcnosHbi onepatop CASE

Bo3BpallaeMbiM 3HaYEHME MOKET BbITb pe3yanbTaT NoA3anpoca.

SELECT v.name,
CASE
WHEN v.city="CapaHck' THEN
(SELECT count(*) FROM ‘order” o
WHERE v.id=o.vendor _id)
ELSE 'He n3 CapaHcka'
END sales
FROM vendoryv;



AHanutnyeckme PyHKUUN



CtpykTtypa onepatopa SELECT

SELECT <BbIpaxKeHna>
FROM <tabnunubi>

JOIN <gpyraa tabnamua> ON <ycnhosue>
WHERE <npegukatbi>

GROUP BY <BblpakeHuna>

HAVING <npegukaTtbl>

ORDER BY <BbIpa*keHna>

LIMIT <Konmn4ecTBO CTPOK>



CTpyKTypa onepatopa SELECT

SELECT Onpeaenset, Kakme cTonbubl BKAOYNTL B PE3YNbTUPYIOLLNINA
Habop

FROM Onpepenaet Tabanubl, U3 KOTOPbIX BbIOMPAOTCA AaHHbIE, U
KOTOPbIE HYXXHO COeanHUTb APYr C APpYyrom

WHERE OTcenBaeT HEHYXHble JaHHble

GROUP BY Ncnonb3yeTtca ana rpynnmMpoBKMU CTPOK MO 0OLWKMM 3HAYEHUAM
cTonbuos

HAVING OTcenBaeT HEHYKHble rPYyNNUPOBAHHbIE AdHHbIE

ORDER BY CopTupyeT CTPOKK pe3ynbTupyouiero Habopa no ogHoOMy Uan

HECKOJIbKMM CTONOUaMm

LIMIT OrpaHunumBaeT KO/IMYECTBO CTPOK B pe3y/ibTUpyloLem Habope



AHannTnyeckmne 3an POCbI

Pe3ynbTupytowmin Habop CTPOK, NOAYYEHHbIM NOCAEe BbINO/JIHEHMNA BCEX LLArOB
3anpoca (coeanHeHne, PunbTpaLUs, IPYNNMPOBKA, COPTUPOBKA), MOXKHO
NOMONHUTENBHO aHANN3MPOBATb U A,00aBUTb AONONHUTENbHbIE CTONOLbI.

MOKHO pa3bunTb pe3ynbTUPYIOLNIA HAbOp AaHHbIX Ha OKHA - Habop CTPOK, B
KOTOPbIX MPOUCXOAUT BblumncaeHne GyHKUMn. OKHa AaHHbIX MOTYT coaepaTb
OT OZIHOM CTPOKM A0 BCEX CTPOK U3 pe3yNbTUpyloLero Habopa AaHHbIX.

Pe3ynbTaTbl paboTbl OKOHHbIX GYHKLMIN A,006aBAAIOTCA K BbIDOPKE KakK elle
OZ1HO Mo/e.



OKOHHble GYyHKLUUMK

dyHKUMA(BbIparkeHne) OVER ([ PARTITION BY BbipaxkeHusa ] [ ORDER BY BbipakeHus ])

OKOHHble PYyHKUMMK:
ROW_NUMBER(), RANK(), FIRST_VALUE(), LAST_VALUE(), ...
TaKXe MoryT ucnoib3oBaTbca PyHKUMM arpernpoBanmsa SUM(), MIN, MAX, ...

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;



Ob6beanHeHUe pe3ynbTaTos
3anpocoB



UNION

O6beanHeHNE CTPOK M3 HECKOJIbKUX PE3YIbTUPYIOWMX HAOOPOB AaHHbIX.

* Konnyectso ctonbuoB B KaxK40M 3arpoce 04HO U TO XKe.

e Cronbubl B KaXK40M 3anpoce MMEKT COBMECTMMBbIE TUTbI.

* MmeHa ctonbuoB B NnepBOM 3anpoce 3a4al0T UMeHa 4/19 BCEro
obbveanHeHus.

* ORDERBY npumeHseTtca Ko Bcemy Habopy.

* GROUP BY n HAVING npnmeHAIoTCA K KaxKgomy noasanpocy.

BbiBecTH Bcex NoKynatenei n npoAaaBL0B C YKa3aHUeM UX Pou U
ropopaa, rae oHu }usyt. CopTupoBaTb N0 UMeHU ropoaa u pamunnmn
yenoBekKa.

SELECT name, city, 'Mpopgasey,' AS 'Ponb' FROM vendor
UNION

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



UNION n UNION ALL

UNION ybupaet B pe3ynbTupytouiem Habope NoBTOPAOLWMECA CTPOKMU.

UNION ALL ocTtaBnAaeT Bce CTPOKM.

SELECT 1,2 112
UNION —

SELECT 1,2 112
UNION 3|4

SELECT 3, 4;

SELECT 1,2 112
UNION ALL —

SELECT 1,2 112
UNION ALL 112

SELECT 3, 4; 3|4



MpeactasneHuns (view)



[lpenctaBneHuA

O6beKT 6a3bl AaHHbIX, ABNAIOLWMINACA Pe3yNbTaTOM BbINOJHEHMA 3anpoca K
6a3e aaHHbIX, oNpeaeneHHoro ¢ nomoulbto onepatopa SELECT, B momeHT
obpalleHna K NnpeacTaBieHunto.

* YnpoLlieHune 3anpocos.

* [nbKaAa HacTpoWKa npaB AOCTyNa K AaHHbIM (NpaBa AaloTcA He Ha
Tabnuuy, a Ha NpeacTaB/eHNE).

° Pa3,u,eneHV|e NOTUKUN XPaHEHNA AaHHbBIX U NPOrpaMmMmHOro obecneyeHus.

CREATE VIEW vima [ ctonbupbi |
AS BblOOpPKa

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;



O606uweHHble TabanyHble
BbipaxXeHusa (CTE)



O6006LeHHble TabNMYHbIE BblparKeHUA

Common table expressions, CTE

CTE - nmeHOBaHHbIN NOA3aNpPOC, yKa3biBaembin B npeanoxenmn WITH B
BepxHen yactu 3anpoca SELECT, INSERT, UPDATE nan DELETE.
[enctByeT aHaNOrM4YHO BpEMEHHOMY npeacTaBaeHuto (view).

* 3anpoc MOXKeT coaepaTb HeckosibKo CTE.

* CTE moxeT obpawatbca kK gpyromy CTE, onpeaeneHHOMY Had HUM.



[Moa3anpocbl u CTE

3anpoc € NoA3anpocoMm:
SELECTa, b, c
FROM (X)
WHERE e = f

npeBpaLlLaeTca B:
WITH cte AS (X)

SELECT a, b, c

FROM cte

WHERE e = f

CTE noxou Ha GYHKUMK B A3bIKAX NPOrpammMmMpPOBaHUA.

e 3anpoc CTaHOBUTCA O4HOYPOBHEBLIM - MPOLLE NOHUMATb.

* CTE MOXHO MCcnoab30BaTb NOBTOPHO B rnpeaenax 3anpoca.



ObblyHble N pekypcusHblie CTE

O6bluHble CTE:

e [leMcTBYIOT KaK npeacTtaBaeHua (view) c yuetom Ttoro, 4to K CTE MOXKHO
0bpawaTbCa TO/IbKO B TOM 3aMnpoce, rae oHN 0b6bAB/IEHDI.
* 3aMeHAIOT N0A3anpPocChbl, MO3BONAA YNPOCTUTb CTPYKTYPY 3anpoca.

PekypcuBHbie CTE (o6patlatotca camu K cebe):

* [eHepupoBaHMe NOCNEA0BATE/IbHOCTN 3HAYEHNN.
* BbINO/IHEHME CNOXKHbIX NPe0bpa3oBaHMNA AAHHDbIX.
* (Ob6paboTKka nepapxmMyecKkmnx AaHHbIX.



PeKkypcusHble CTE

WITH [RECURSIVE] cte-table-name AS (
initial-select
UNION [ALL]
recursive-select)

cte-select

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<10)
SELECT * FROM ten;

x
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PeKypcusHble CTE

WITH [RECURSIVE] cte-table-name AS (
initial-select
UNION [ALL]
recursive-select)

cte-select

1. BbinonHAeTcs HayanbHana BbiIbopKa (initial-select), pesynbTaT nomelaerca
B oyepeab 1 B pe3y/ibTUpPYIoLLYto Tabauuy.

2. MoKa B ouepeam ectb 3ieMeHTbl, U3 ouepean U3BJIEKAETCA OAHA CTPOKA S
n nobaBNAETCA B PEKYPCMBHYIO Tabauuy.

3. BbinonHAeTcs pekypcmBHas BblbopKa (recursive-select), npu atom
CYNTAETCA, YTO PEKYPCUBHAA TabanLa COCTOUT U3 OAHOM CTPOKK S. Pe3ynbTat
BbIOOPKKM f0DaBNAETCA B ovepeib U B PE3Y/IbTUPYIOLLYIO TabanLy.

4. lNepexoaMMK wwary 2.

LIMIT B peKypcnBHOM 3anpoce onpeaenaer MakCMmasibHOe YNCO0 CTPOK,
KoTopble A06aBNAIOTCA B PEKYPCUBHYIO TabaunLy Ha ware 2.



PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepepapb PekypcnBHasa ten Pe3ynbTat ten




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepesb PeKkypcuBHan ten Pe3ynbTart ten




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepegb PekypcnBHasa ten Pe3ynbTat ten
X X X
2 1 1
2




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepegb PekypcuBHaa ten Pe3ynbTaT ten
X X X
2 1
2




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepeapb PekypcuBHasa ten Pe3ynbTat ten
X X X
3 2 1
2
3




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepeab PekypcmnBHas ten Pe3ynbTaT ten
X X X
3 1
2




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepeab PekypcuBHasa ten Pe3ynbTaT ten
X X X
4 3 1
2
3
4




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepepnp PeKkypcuHasa ten PesynbTtat ten
X X X
4 1
2
3
4




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepesb PekypcumBHaa ten Pe3ynbTat ten
X X X
5 4
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PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Oyepeapb PekypcuBHan ten Pe3ynbTat ten
X X X
5

o B WONBE




PeKkypcusHble CTE

WITH RECURSIVE ten(x) AS (
SELECT 1
UNION ALL
SELECT x+1 FROM ten WHERE x<5)
SELECT * FROM ten;

Ouepepgpb PeKkypcuHasa ten Pe3ynbTaT ten
X X X
5
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Otpenl
CoTpygHuk 1
CoTpyaHuK 2

Cektop 1
CoTpygHuk 1
CoTpyaHuK 2

Otpen2
CoTpygHuk 1
Cektop 1

CoTpyaHuk 1
CoTpyaHuK 2

O6paboTKa Mepapxmyecknux CTPyKTyp

Heobxoammo BbiAeNNTb BCEX
COTPYAHWUKOB ONpeaeneHHoro otTaena
(BHe 3aBMCMMOCTM OT YPOBHA
B/IO}KEHHOCTW)



[lpaKTU4eckoe npmumeHeHune SQL

Ob6paboTKa 1 aHaNn3 HabopoB AaHHbIX HY*KHbl MHOTMM (aHANNTUKM,
pPa3paboTYMKN, AAMUHUCTPATOPDI, TECTUPOBLLUKN, MEHEAKEPDI, ...)

andrey@mono:~/projects/mrsu-examples
@ann TMNpaeka Bwug [Mowck TepmwuHan Cnpaeka

address, postal_code,country, federal_district,region_type,region,area_type,area,city_type,city,

settlement_type,settlement,kladr_id, fias_id,fias_level,capital_marker,okato,oktmo, tax_office,

timezone,geo_lat,geo_lon,population, foundation_year

"Pecn Apmrea, r Apgwmreick",385200,Poccuna, OxHui,Pecn, Agurena, ,,r,Agureiick, ,,81000002000008,ccdfd496-8188-

4655-aadd-bd228747366d,4,06,79403060000,797630000801,01087,UTC+3,44.878414,39.190289,12689,1969

r Maikon,385000,Poccuna, OxHuit, Pecn, Aguiren, ,,r,Maikon, , 0100000100000, 8cfbe842-e8083-49ca-9347-

1ef90481dd98,4,2,79401000000,797061000001,0105,UTC+3,44.6098268,40.1006606, 144855, 1857

r FopHo-AnTalick, 649000, Poccuna, Cubupckuin, Pecn, Antam,,,r,fopHo-AnTakck,,,0400000100000,08839d751-b948-

4d3d-afb6-5dfe3fdd7791,4,2,84401060006,84701000,0640808,UTC+7,51.95810828,85.9683235,62861,1838

"AnTaWckuit kpaW, r Aneick",658125,Poccua,Cubupckuin, kpan, AnTackuin, , ,r,Aneiick, , ,2200008266000,

ae716086-f27b-40h6-a555-cf8b518e849e,4,0,01403000000,01703000,2201,UTC+7,52.4922513,82.7793606,28528,

1913

r bapHayn, 656000, Poccuna,Cubupckuin, kpa, AnTackuin, ,,r,bapnayn,,,2200000100800,d13945a8-7817-46ab-b1eb-

edele89317ad,4,2,061461000606,017081666,2260,UTC+7,53.3479968,83.7798664,635585,1730

"AnTaWcKuit KpaW, r benokypuxa",659900,Poccun,Cubupckuii, Kpai, AnTailckuid, ,,r,benokypuxa,,, 2200000300000,

ededca96-9b86-4cac-8c7f-cc93d9badcdl,4,0,01404000000,01704000001,2204,UTC+7,51.996152,84.9839604,

15872,1846

"AnTaWcKuit KpaW, r Buick",6593008,Poccun,Cubupckuin, kpa, AnTanickuin, , ,r,buick,,,2200060400080,52T876f6 -

cb1d-4f23-a22f-b6926089fc1ef,4,0,01405000000,01765000001,22684,UTC+7,52.5393864,85.2138453,203826,1789

"AnTaWcKWiW kKpai, r FopHAK", 658420 ,PoccuAa,CU6UpCcKUIA, Kpal, AnTalcKni, p-H, lokTeecKuWid, r,FopHAaK, ,,

2282700100000,094b3627-2699-4782-8492-4d82aac71958,4,1,081225501860,016251681,22089,UTC+7,568.9979622,81.

4643358,13046,1942

"ANTaWCcKMWit KpaW, r 3apuHck",659188,Poccua, Cnbupckuin, kpan, AnTailckuin, , ,r,3apuHck,, ,22000801100000,

142e04ef-dec1-44fa-b553-fac215764374,4,0,01406000000,017060000061,2268,UTC+7,53.7063476,84.9315081,

47835,1748

"ANTaWcKuit Kpah, r 3meumHoropck",658480,Poccua,Cubupckuin, kpan, ANTaWCcKUM, p-H, 3MEMHOr OpCKUiA, I,

3menHoropck,,,22015001000080,e7001b8f-d184-4873-96d4-66339f5e530a,4,1,012145810608,081614181,2289,UTC+7,

51.1581094,82.1872547,108569,1736

"ANTaWcKWW Kpaih, r KameHb-Ha-06u",658700,PoccuA, CHEUPCKWUI, Kpall, ANTallcKWiA, p-H, KaMeHcKWid, r, KaMeHb-Ha-

06u,,,2201800100000,810ca9c7-f18e-4def-9c48-fPaaB3168ca7,4,1,012165010080,01616101061,2287,UTC+7,53
~/projects/mrsu-examples/db/82_SQL/dataset/city.csv M- INTESY 6% = 1/1118




[lpaKTU4eckoe npmumeHeHune SQL

NHCTpyMeHTbl ana paboTtbl ¢ Habopamm AaHHbIX

TexHonorua MpoAayKT [ocTonHCTBA Hepocratku

INEKTPOHHbIE Microsoft Excel GUI, npoctoTa un Taxkeno paboTaTb CO
Tabanupl HarNAgHOCTb. CBA3aHHbIMMU
Xopowo noaxoant  AaHHbIMKW. [laHHbIE He
ANA NPOCTbIX OTAENIEHbI OT
Pa30BbIX 3a4av. npeacraBaeHus.
Cnabas
NOBTOPAEMOCTb.
CKpMNTOBbIN A3bIK Python + Pandas MouwHbie Heobxoanmo nsyyatb
nporpammupoBaHua  (Jupyter BO3MOXHOCTMW. Al n
Notebook) HarnsaHasn cneunduryeckme MeTo
BU3ya/sin3aums. Abl 6nbnnoTtek.
A3bIK SQL SQLite [leknapaTnBHbIN HeT cTaHAapTHbIX
A3bIK CNeuManbHO  CpeacTs
Ana ob6paboTKm BU3ya/in3aumm

AaHHbIX. [1pocToTa
YCTAaHOBKM.



GUI, CLI, ckpunTbl U nporpammebl

v | Program Files

T

# Manens Guicrporo,

B PaGounmii cron
& OneDrive
a Linchak
@ 3ror komnasoTep
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} —— JloXansHbIR J1C
= TORRENTS (D)

Big
| & » Nepenecn X va
! o=
L 7] K OBAY - Meg 3
» Iror xomnuotep > Slomanambit pcx (C) > Program Files
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ATl Technologies

Commoen Files

DAEMON Tools Lite

Freemake

Google

Intel

Internet Explocer

Microsoft Office

Microsoft SQL Server Compact Edition
Microsoft Synchronization Services
Microsoft.NET

Mozilla Firefox

v <

tenton: 32 Bubpan 1 anessent

C:\> copy d:\a.txt d:\b.txt

C:\python3.exe

>>> import shutil

>>> shutil.copyfile("d:\\a.txt", "d:\\b.txt")

KomaHgHbIM nHTepdenc ana ynpasnieHums

dannoBoOU CUCTEMOU
Ob6beKkTamm OC

Basamu AaHHbIX U CTPYKTYPUPOBAHHBIMM AaHHbIMM

TekcTom
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