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2.1 (EREOSHERIRILL
BEBIVEBIRK—  IER, CRERT ENRETES NS RS

CREATE TABLE sales(

id INT PRIMARY KEY AUTO_INCREMENT,
city VARCHAR(15),

county VARCHAR(15),

sales_value DECIMAL

)6

INSERT INTO sales(city,county,sales_value)
VALUES

('"dext', iEE' ,10.00),

("dbxtt, "HRH',20.00),

("L, " HEH,30.00),

(" kg, Ky, 10.00) ;

=i

mysql> SELECT * FROM sales;
Rt ST Fommm - R T +

| id | city | county | sales_value |

Fomm - Fo—mm - Fom - +
|1 ] b | e | 10 |
| 2 | dext | EHEA | 20 |
| 3 | ki | 24 | 30 |
| 4| k| Ky | 10 |
-t e e - +

4 rows in set (0.00 sec)

B ETEXTMSESMITHRIHECE. E2EEERE. ST RIEEHSRENHHE
BURRELER, LA SH &R RAIELER,

NRALEINRERE, HFEDF/LLEFRIE.
¥, HEDHESE,

CREATE TEMPORARY TABLE a -- QIR
SELECT SUM(sales_value) AS sales_value -- il5isil44i
FROM sales;

mysql> SELECT * FROM a;

1 row in set (0.00 sec)

BTE, 1
CREATE TEMPORARY TABLE b -- BIRIERN R
SELECT city,SUM(sales_value) AS sales_value -- itHIlTaEAT
FROM sales

GROUP BY city,;
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BEIRNERD :

mysql> SELECT * FROM b;
R Fommm e +

| city | sales_value |

e R +
| dba | 30 |
| ki | 40 |
+-—mm R +

2 rows in set (0.00 sec)

F=¥, TERXAEESAEHTRSIT SIS, MEEPHELITSIMALLH]. BAITLIET
THRNEZEEIBAMEFEENER:

mysql> SELECT s.city AS 37, s.county AS [X,s.sales_value AS X444,
-> b.sales_value AS Tif§&%i,s.sales_value/b.sales_value AS TitL¥%,
-> a.sales_value AS H44E%i, s.sales_value/a.sales_value AS RlLZE
-> FROM sales s
-> JOIN b ON (s.city=b.city) -- &EHgitas Riknt%E
-> JOIN a -- EERIHEHER R
-> ORDER BY s.city,s.county;

e +--———- - - e e - - +
| kil | X | KB | TiaEEE | R | BEEEE | AR
e i Fo————- ittt B ettt Fo-mm - e B ittt +
| ki | KT | 10 | 40 | 0.2500 | 70 | 0.1429 |
| b | 30 | 40 | 0.7500 | 70 | 0.4286 |
| dbx | FARE | 20 | 30 | 0.6667 | 70 | 0.2857 |
| dex | E | 10 | 30 | 0.3333 | 70 | 0.1429 |
+---——- +--———- - F-- - F--————- F-- - - +
4 rows in set (0.00 sec)

SERER: DHESHW. HHEO. SHEESM. REESERITERXT.
FERRIER, MRAEAREY, MERST. FAITLURTECERSTR:

mysql> SELECT city AS Jili, county AS [X,sales_value AS [Xfyj&%i,

-> SUM(sales_value) OVER(PARTITION BY city) AS Tifi§t5#i, -- il
-> sales_value/SUM(sales_value) OVER(PARTITION BY city) AS mitb%,
-> SUM(sales_value) OVER() AS M4,  -- iHEMEH

-> sales_value/SUM(sales_value) OVER() AS miti%®
-> FROM sales
-> ORDER BY city, county;

oo oo . R dommmmeo R dommmmeo +
| i | X | XEEH | maE | WHFE | BEEB | SHE |

e e T fomm oo e pmmm oo e +

| L | KT 10 | 40 | 0.2500 | 70 | 0.1429 |
| b | B 30 | 40 | 0.7500 | 70 | 0.4286 |
| dem | #IRH | 20 | 30 | 0.6667 | 70 | ©.2857 |
| dbmt | | 10 | 30 | 9.3333 | 70 | 0.1429 |
oo oo $mmm e oo 4omm e Hmmm e 4mmm e +
4 rows in set (0.00 sec)

ZRER, BRI TS LEIMERRFRIEER,

EREORE, RAT—LHxmTER. MR, BTFREMARIRREER, MMTIEREEST. RE
R ERMFERISEFRITHNERNE—FCRHTHENGRT, ERENRKELT.
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BRSO ENERRSH—FICR, MEARYERBERETES —FEIRECRT.

BOREEILAD S Fad n s F0 shaw nsms .

o FSEORSHEAOXNZERERN, F2ENCREFRNAR;
« BSEORBHBEOXNNSEECRAIFAE MR,

MySQLE J5 Muk & (IR EHIMIIE A https://dev.mysql.com/doc/refman/8.0/en/window-function-descriptio
ns.html#function_row-number,

BOREDA EALUDAFSERE. 2HhRE. R, BREEFIRMEE, WTRE:

P, S H W & & ix W

ROW NUMBER() NG HE P

J 5 bR B RANK() JHHEY, S EENTFS, WS A, 103
DENSE_RANK() I, AEBd EERITS, LLwFEs AL, 1, 2
PERCENT RANK SYE T e

MR R : -
CUME _DIST() R

—— LAG(expr. n) %i%lk‘l : I'ITJ:? i ft ﬁ‘u‘n?f fi‘JEXerI‘J{ﬁ
LEAD(expr, n) iR (B [T 4T ntT (Mexpri(f) (&

— FIRST_VALUE(expr) if%l,l},lﬁﬁ “’[\exprf-l(lﬂi _
LAST VALUE(expr) i [ 52 7 — A~ exprifE
NTH_VALUE(expr, i [1] 5 n 4~ exprit

T e | Tl —
NTILE(n) $4 53 X op 94T R 2 AN, ] RS S

2.3 {BEE

BORBINEEEDR:
% OVER ([PARTITION BY 4% ORDER BY “FEt# ASC|DESCI)
HER:
PR%L OVER %I04 ... WINDOW % 1144 AS ([PARTITION BY “#Ei%# ORDER BY % ASC|DESC])

OVER XEFIEERHEOAEE.

o WREBWEEESFHINS, NENSESHEWHERERMIEICE, BEORKSETFAR
BiREWHERERAFANCRHITITE.

o WNSROVERXBFEEAVESAAZE, NWHLUERII MELEREEO.

- BOFZ: AEORE—IIE, BRRREO.

« PARTITION BYFA): EEEOREIZBILZ=ELHTHE. pEHE, BORETILUES N DESS
BIHIT.

« ORDER BYFA): IEEEOREIZIRML=ESHITHIF. TR R/EEE D REULEHEFERIEEE
ICRNIRFHITRS.

e FRAMEFH): ADXPHENFEEXMN, aTLABRIEABIEOMER.
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2.4 3ERHAE
EllfE=Sp

CREATE TABLE goods(

id INT PRIMARY KEY AUTO_INCREMENT,
category_id INT,

category VARCHAR(15),

NAME VARCHAR(39),

price DECIMAL(10,2),

stock INT,

upper_time DATETIME

ME

'2020-11-10 00:00:00'),
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00")
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00")
'2020-11-10 00:00:00'),
'2020-11-10 00:00:00"'),

S INESE -
INSERT INTO goods(category_id, category,NAME,price, stock,upper_time)
VALUES
(1, "wHe/ kR, T, 39.90, 1000,
(1, "ZEe/ AR, THEARRR', 79.90, 2500,
(1, "L/ KR, TP, 89.90, 1500,
(1, '"ZEe/cbRsaR, AAFRE', 89.90, 3500,
(1, "ZkE/AcbRE, AR, 29.90, 500,
(1, "LE/ LR, CWEZANE", 399.90, 1200,
(2, 'z, "EATHE', 399.90, 1000,
(2, 'Pohzsyt, "lidhEATE, 1399.90, 2500,
(2, 'FPohzh', "ELKLY, 59.90, 1500,
(2, 'FShizzh, 'FirE4&', 399.90, 3500,
(2, 'y4hiEzht, EEhAhE', 799.90, 500,
(2, 'FohEs, "W, 499.90, 1200,

TE X goodsFTAHHIEUEIICUFFNE O RELRITHEE.
1. FSEH

1. ROW_NUMBER()E&Z]

'2020-11-10 00:00:00") ;

ROW_NUMBER() ERJRETS 2RI S TIF 2.
. Eif goods BIERTE N EmMD X MSFEFHTINSE M ERER.

mysql> SELECT ROW_NUMBER() OVER(PARTITION BY category_id ORDER BY price DESC) AS

row_num,

-> id, category_id, category, NAME, price, stock

-> FROM goods;
e s T Fommm - Fommm - R tommm - +
| row_num | id | category_id | category | NAME | price | stock |
D D s T T Fomm e R T et R +
| 11 6| 1| EE/ LR | RESE | 399.90 | 1200 |
I 21 3| 1| LF/ LR | EK | 89.90 | 1500 |
I 31 4| 1| EE/ bk | R | 89.90 | 3500 |
| 4| 2| 1| /LR | EKE |  79.90 | 2500 |
I 51 1 1| Zede/ bR | THI | 39.90 | 1000 |
I 61 5| 1| HE/ bk | EREE | 29.90 | 500 |
| 11 8] 2 | PAhNEE | WHEATE | 1399.90 | 2500 |
| 2 |11 | 2 | pPArEE) | EBshiE | 799.90 | 500 |
| 3| 12 | 2 | FAhEE R | 499.90 | 1200 |
I 41 7 2 | F4hEF) | BIT%H | 399.90 | 1000 |
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I 51 10 | 2 | F4hiEsEh | FHATaEE | 399.90 | 3500 |
| 6| 9 | 2 | FahiEE) | Bkt | 59.90 | 1500 |
B R et T e - e +

12 rows in set (0.00 sec)
Zf5): &if goods FIERTPEBNEMO L TNISRSIBHERER.

mysql> SELECT =*
-> FROM (

-> SELECT ROW_NUMBER() OVER(PARTITION BY category_id ORDER BY price DESC) AS
row_num,

-> 1id, category_id, category, NAME, price, stock

-> FROM goods) t

-> WHERE row_num <= 3;
dommmm - R s e TP Fommm e Fommmm oo R dommmm - +
| row_num | id | category_id | category | NAME | price | stock |
tommm - e TP Fommm e Fommm - R t-—mm— - +
| 11 6| 1| /LR | REHE | 399.90 | 1200 |
| 2|1 3| 1| /LR | B | 89.90 | 1500 |
I 31 4] 1| e/ bkEah | B | 89.90 | 3500 |
I 11 8] 2 | J4hEF) | Wi EATE | 1399.986 | 2500 |
| 2 111 | 2 | F4hEF) | E3hsE | 799.90 | 500 |
I 3 112 | 2 | J4hEE) | TR | 499.90 | 1200 |
Fommm - s TP Fommm - Fommm - dommm - t--mm - +
6 rows in set (0.00 sec)

AEBRACE/ZIRER BRI, B EmINIE89.907T, DRIRRPARMNF(FiE. MemEm
HFSERNIZ 92, MAR— N2, B—1H3. WS, BILAERERANK()ERESFIDENSE_RANK () EREfZ
2z,

2. RANK()E#
EFRRANK( EREBEIE I RSt THYIHEFE, HESINTEENFS, tHiFSH1. 1. 3.
Z&(51): {EFIRANK()EREBREN goods HUERPZXRAINNMESNSENRHIFINISERER.

mysql> SELECT RANK() OVER(PARTITION BY category_id ORDER BY price DESC) AS row_num,

-> id, category_id, category, NAME, price, stock
-> FROM goods;

R R s T T T R R e +
| row_num | id | category_id | category | NAME | price | stock |
e s T Fommm - Fommm - R tommm - +
| 11 6| 1 | ¥/ | ROANE | 399.90 | 1200 |
| 21 3| 1| ¥/ iR | B | 89.90 | 1500 |
| 21 4| 1| /R R | AT | 89.90 | 3500 |
| 41 2| 1| /RS | EARE |  79.90 | 2500 |
| S 1 1| /R | T | 39.90 | 1000 |
| 6 | 5| 1| ¥/ RN | AR | 29.90 | 500 |
| 11 8] 2 | PANEF) | i EATE | 1399.90 | 2500 |
| 2 | 11 | 2 | F4MNEF) | EzhsE | 799.90 | 500 |
| 3| 12 | 2 | pPANEE) | R | 499.90 | 1200 |
| 41 7| 2 | PANEF) | BATE | 399.90 | 1000 |
| 4| 10 | 2 | PAbEs | BATHE% | 399.90 | 3500 |
| 61 9| 2 | pANES) | Bkt | 59.90 | 1500 |
R R s T T Fomm e R T - e +
12 rows in set (0.00 sec)

245 {EFIRANK()ERESEREX goods #UESRAER /L B m IMS eI EmES.



mysql> SELECT =*
-> FROM(
-> SELECT RANK() OVER(PARTITION BY category_id ORDER BY price DESC) AS row_num,
-> 1id, category_id, category, NAME, price, stock
-> FROM goods) t
-> WHERE category_id = 1 AND row_num <= 4;

R e e ST Fmm e e oo +
| row_num | id | category_id | category | NAME | price | stock |
fomm - . ST om o Fom - e o +
| 11 6 | 1| /bR | TRR4ME | 399.98 | 1200 |
| 2|1 3| 1| Zd /AR | T | 89.906 | 1500 |
I 21 4| 1| EE/ bk | PR | 89.90 | 3500 |
| 40 2| 1| EE/ LR | EKE | 79.90 | 2500 |
R e e T Fomm e R e o +

4 rows in set (0.00 sec)

_JL‘,IEU {EFRANK(REBHRIFS AL, 2. 2. 4, HERNMBHIBRFSER, EHNBRFRS
2, S TEENFS.

3. DENSE_RANK()EFZ4
DENSE_RANK(REXIFSH1THIHEFR, HFEASIWIESHNFS, thilFSs1. 1. 2,
Z451: {SEFIDENSE_RANK()EREGAEN goods EUERPZ RN BMNSERREIFNZERER.

mysql> SELECT DENSE_RANK() OVER(PARTITION BY category_id ORDER BY price DESC) AS
row_num,

-> id, category_id, category, NAME, price, stock

-> FROM goods;

B e e e B ettt +---- - +--—-——- +
| row_num | id | category_id | category | NAME | price | stock |
e oo oo e ittt B +--mmm - +
| 11 6| 1| L/ bRS | RNE | 399.90 | 1200 |
I 2] 3| 1| &/ bR ] T | 89.90 | 1500 |
I 21 4| 1| F/ bR | AT | 89.90 | 3500 |
| 31 2| 1| ¥/ R | EARE | 79.90 | 2500 |
I 41 1] 1| &/ RS | T | 39.90 | 1000 |
| 5] 5] 1 | ¥/ RN | ARE | 29.90 | 500 |
| 11 8] 2 | F4hE3E) | MEATE ] 1399.90 | 2500 |
| 2 |11 | 2 | pANEZ) | EshiE | 799.90 | 500 |
| 3| 12 | 2 | F4MNED | W | 499.90 | 1200 |
| 41 7| 2 | F4MNEZ) | BITE | 399.90 | 1000 |
| 4| 10 | 2 | PANEE) | FEATEE% | 399.90 | 3500 |
| 51 9] 2 | PANEZ) | Bkt | 59.90 | 1500 |
B i R e e Fommm - L B et +

12 rows in set (0.00 sec)

Z4): fEFIDENSE_RANK()EREIEREN goods BEZR PR N 1/ L LM I S &SRB mER.

mysql> SELECT =*
-> FROM(
-> SELECT DENSE_RANK() OVER(PARTITION BY category_id ORDER BY price DESC) AS
row_num,
-> 1id, category_id, category, NAME, price, stock
-> FROM goods) t
-> WHERE category_id = 1 AND row_num <= 3;
D s T D e e +
| row_num | id | category_id | category | NAME | price | stock |
R s T TP Fom - R T - e +



I 11 6| 1| ¥/ LR | RESME | 399.90 | 1200 |
| 21 3| 1| EE/ LR | B | 89.90 | 1500 |
| 2| 4| 1| A/ LR | TR | 89.90 | 3500 |
I 31 2| 1| e/ bR | EKRE | 79.90 | 2500 |
e it B e Fom - Fommm - Fo-mm - e +

4 rows in set (0.00 sec)

FILAEE, {EFIDENSE_RANK(EREISHAYMTS AL, 2. 2. 3, HEMEHBERFSHER, SHIVBRF
SEEZN, ARKEHETESENFS.

2. PR

1. PERCENT_RANK() %]
PERCENT_RANK()REZEREBDLLREL, ZRUNTAHITITE.
(rank - 1) / (rows - 1)

Hep, rankBIEAERRANK(REFERFS, rowsHHENZERIEHRYTICTREL
21 18 goods HIERPRMA L/ L LHEm " AISRA FHYRFRAIPERCENT_RANK(E,

#EP—:

SELECT RANK() OVER (PARTITION BY category_id ORDER BY price DESC) AS r,
PERCENT_RANK() OVER (PARTITION BY category_id ORDER BY price DESC) AS pr,
id, category_id, category, NAME, price, stock

FROM goods

WHERE category_id = 1;

#EVLE
mysql> SELECT RANK() OVER w AS r,
-> PERCENT_RANK() OVER w AS pr,
-> id, category_id, category, NAME, price, stock
-> FROM goods
-> WHERE category_id = 1 WINDOW w AS (PARTITION BY category_id ORDER BY price

DESC) ;

Rt R s T T R T R T D e +
| r | pr | id | category_id | category | NAME | price | stock |
Rk T s TP Fommm R e tommm - t---m - +
[ 11 ®© ] 6] 1| e/ RN | REAME | 399.90 | 1200 |

| 21 0.2 3| 1| EE/ LR | DA | 89.90 | 1500 |

| 21 0.2 ] 4| 1| &/ R | 4% | 89.90 | 3500 |
| 41 0.6 | 2| 1| e/ AR | EEAHH | 79.90 | 2500 |
| 51 0.8 1] 1| e/ AR | THi | 39.906 | 1000

[ 61 1] 5] 1| LEE/ /KRS | ERE® | 29.96 | 500 |
R e s T Fommm e dommm - - - t---m - +

6 rows in set (0.00 sec)

2. CUME_DIST()ERZd
CUME_DIST() R FERTEI/NFSHETFEMERIELH.
25 EifjgoodsEIEFRT/INTHET HBINISAIELHI.

mysql> SELECT CUME_DIST() OVER(PARTITION BY category_id ORDER BY price ASC) AS cd,
-> id, category, NAME, price
-> FROM goods;
- s LT Fom - T +
| cd | id | category | NAME | price |
e R s T R R +
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| 8.16666666666666666 | 5 | i/ LtHEM | EREE |  29.90 |
| ©.3333333333333333 | 1 | &/ LbHEE | TN | 39.90 |
| 0.5 | 2 | &I/ LS | ERE | 79.90 |
| ©.8333333333333334 | 3 | L/ LbkEm | DK | 89.90 |
| ©.8333333333333334 | 4 | &/ LtKEE | AAFEE |  89.90 |
| 1| 6 | i/ kRN | RBHE | 399.90 |
| 8.16666666666666666 | 9 | Jj14NZZF) | it | 59.90 |
| 0.5 | 7 | ;F4hzEE) | Bi7% | 399.90 |
| 0.5 | 18 | s4hiszh | FATHE% | 399.90 |
| 0.6666666666666666 | 12 | J'4NZZ) | ¥EIR |  499.90 |
| ©.8333333333333334 | 11 | Jj'4MNZE3) | BshshE | 799.90 |
| 11 8 | ;F4hEs) | W EATE | 1399.90 |
B it e T e et e e +

12 rows in set (0.08 sec)

3. BIREREY

1. LAG(expr,n)E%]

LAG(expr,n) BREUR [E] H B TAIRINT THYexpriYE.

). FEifjgoodsBERFTRI— " BRMNESZRBRMNBRIEE.

mysql> SELECT id, category, NAME, price, pre_price, price - pre_price AS diff_price
-> FROM (
-> SELECT id, category, NAME, price,LAG(price,1) OVER w AS pre_price
-> FROM goods
-> WINDOW w AS (PARTITION BY category_id ORDER BY price)) t;

O s TR Fomm oo ommm o Fomm o Fomm oo +
| id | category | NAME | price | pre_price | diff_price |
s T oo e Fomm e oo +
| 5 | Zde/ZmAHm | EREE |  29.90 | NULL | NULL |
|1 | L/ AbRsE | Tim | 39.90 | 29.90 | 10.00 |
| 2 | L/ bRE | ERE | 79.90 | 39.90 | 40.00 |
| 3 | &/ LtRE | PR |  89.90 | 79.90 | 10.00 |
| 4 | Zode/Zo ke | A-Ar4E [ 89.90 | 89.90 | 0.00 |
| 6 | Wh/LhkEs | BEksE | 399.90 | 89.90 | 310.00 |
| 9 | F4hssE) | Bt |  59.90 | NULL | NULL |
| 7 | F4hNBE) | BHAT%E | 399.90 | 59.90 | 340.00 |
| 10 | F4hizs) | BifTH& | 399.90 | 399.90 | 0.00 |
| 12 | FohiEs) | THIR | 499.90 | 399.90 | 100.00 |
| 11 | F4NE3) | BEhAE | 799.90 | 499.90 | 300.00 |
| 8 | F4kiEs) | W EATE | 1399.90 | 799.90 | 600.00 |
s ST T ommmm - Fomm o - +

12 rows in set (0.00 sec)

2. LEAD(expr,n)i#i#4
LEAD(expr,n) EREUR B X BI1TAYEn T THexprAYE.
Zf: EiflgoodsFIERFE— M ERINMESHRERINMEHNEE.

mysql> SELECT id, category, NAME, behind_price, price,behind_price - price AS
diff_price
-> FROM(
-> SELECT id, category, NAME, price,LEAD(price, 1) OVER w AS behind_price
-> FROM goods WINDOW w AS (PARTITION BY category_id ORDER BY price)) t;
Fomm e R e R T R R +
| id | category | NAME | behind_price | price | diff_price |
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e T Fommm - Fomm tommm - R +

| 5 | &/ LHER | AREE | 39.90 |  29.90 | 10.00 |
|1 | ¥/ s | T | 79.90 | 39.90 | 40.00 |
|2 | &/ bRER | ERE | 89.90 | 79.90 | 10.00 |
| 3 | e/ hbkR | BR | 89.90 | 89.90 | 0.00 |
| 4 | &/ AaER | AR | 399.90 | 89.90 | 310.00 |
| 6 | Zd&/LtREs | RYSNE | NULL | 399.90 | NULL |
| 9 | FohEs) | Bkt | 399.90 | 59.90 | 340.00 |
| 7 | FohEs) | BAT%E | 399.90 | 399.90 | 0.00 |
| 10 | FohiEs) | BfTdes | 499.90 | 399.90 | 100.00 |
| 12 | Fhhss) | THR | 799.90 | 499.90 | 300.00 |
| 11 | F4hE3) | B3hsE | 1399.90 | 799.90 | 600.00 |
| 8 | Fahizsh | W EATE | NULL | 1399.90 | NULL |
B e ittt e ettt e +--- - e ettt +

12 rows in set (0.00 sec)

4. BREE

1. FIRST_VALUE(expr)ER&]
FIRST_VALUE (expr) EREUR EIZE— M expri(E.
205 ZRINEHER, EREIEmINISER.

mysql> SELECT id, category, NAME, price, stock,FIRST_VALUE(price) OVER w AS

first_price
-> FROM goods WINDOW w AS (PARTITION BY category_id ORDER BY price);

B e ittt B ettt L +----——- Fommm - +
| id | category | NAME | price | stock | first_price |
Fom e B ittt Fommm e oo B ittt +
| 5 | L¥/bRR | AReE |  29.90 | 500 | 29.90 |
|1 | /g | T |  39.90 | 1000 | 29.90 |
|2 | /s | ERE | 79.90 | 2500 | 29.90 |
| 3 | &/ bR | DR | 89.90 | 1500 | 29.90 |
| 4 | /bR | AT | 89.90 | 3500 | 29.90 |
| 6 | &/ wtRi | RENE | 399.90 | 1200 | 29.90 |
| 9 | F4hiEm | Bkt | 59.90 | 1500 | 59.90 |
| 7 | Fohzs) | BAT% | 399.90 | 1000 | 59.90 |
| 10 | F4hEE) | FATHE% | 399.90 | 3500 | 59.90 |
| 12 | JF4hzE) | ¥R | 499.90 | 1200 | 59.90 |
| 11 | F4hsz) | EshihE | 799.90 | 500 | 59.90 |
| 8 | F4higs) | WLEATE | 1399.90 | 2500 | 59.90 |
B e ettt e e Fommm - L F--————- Fommmm - +

12 rows in set (0.00 sec)

2. LAST_VALUE(expr)E§
LAST_VALUE (expr) REDRBIER 5 — exprAYE.
Z5): ZRINEHER, EeRE— TEmANIEER.

mysql> SELECT id, category, NAME, price, stock,LAST_VALUE(price) OVER w AS last_price
-> FROM goods WINDOW w AS (PARTITION BY category_id ORDER BY price);

s Fommm - R - Fommm - +
| id | category | NAME | price | stock | last_price |
e R e R R R T +
| 5 | Zede/Zethhah | EREE | 29.90 | 500 | 29.90 |
|1 | e/ LR | ThiL [ 39.90 | 1000 | 39.90

|2 | &/ dHEs | EKE | 79.90 | 2500 | 79.90 |
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| 3 | &/ &tm | X | 89.90 | 1500 | 89.90 |
| 4 | /R | BT | 89.90 | 3500 | 89.90 |
| 6 | /Lt Es | W%AME | 399.90 | 1200 | 399.90 |
|9 | F4hEs | Bkt |  59.90 | 1500 | 59.90 |
| 7 | F4hsz) | BAT%E | 399.90 | 1000 | 399.90 |
| 18 | F4hizs) | WT#% | 399.90 | 3500 | 399.90 |
| 12 | Fhhies) | VR | 499.90 | 1200 | 499.90 |
| 11 | FohEs) | BEh4hE | 799.98 | 500 | 799.90 |
| 8 | F4hiEs) | Wi E4T4 | 1399.90 | 2500 | 1399.90 |
D R bt T - - L +---———- L e T +

12 rows in set (0.00 sec)

5. HfthiR&y

1. NTH_VALUE(expr,n) &8

NTH_VALUE (expr,n) ERER[EISE nNexprAYE.

;. EifjgoodsEUERFHERFE2ABMINTRIEE.

mysql> SELECT id, category, NAME, price,NTH_VALUE(price,2) OVER w AS second_price,
-> NTH_VALUE(price,3) OVER w AS third_price
-> FROM goods WINDOW w AS (PARTITION BY category_id ORDER BY price);

R s T Fomm e R Fomm e Fomm e +
| id | category | NAME | price | second_price | third_price |
s T Fommmm oo T Fomm o Fomm - +
| 5 | L/ ks | HRE | 29.90 | NULL | NULL |

| 1 | Zde/&bREs | T | 39.90 | 39.90 | NULL |
|2 | /bR | AR | 79.90 | 39.90 | 79.90 |
| 3 | L/ bRE | PR | 89.90 | 39.90 | 79.90 |
| 4 | L/ bk | AT |  89.90 | 39.90 | 79.90 |
| 6 | Zode/Zethhah | Wi | 399.90 | 39.90 | 79.90 |
|9 | F4hEm | Bkt | 59.90 | NULL | NULL |

| 7 | F4hNEE | BETE | 399.90 | 399.90 | 399.90 |

| 10 | f4hEEh | W74 | 399.90 | 399.90 | 399.90 |

| 12 | F4hE3) | TER |  499.90 | 399.90 | 399.90 |

| 11 | F4hEs) | EEhsheE | 799.90 | 399.90 | 399.990 |

| 8 | F4hizsh | W E4TE | 1399.90 | 399.90 | 399.90 |

R s TR Fomm e e Fomm e B e +

12 rows in set (0.00 sec)

2. NTILE(n)ERZY
NTILE(n)BREE D XPRIBE FEUED An M8, ICRIERwS.
2 $EgoodsFTHHIFE AIRERINIE D /934H.

mysql> SELECT NTILE(3) OVER w AS nt,id, category, NAME, price
-> FROM goods WINDOW w AS (PARTITION BY category_id ORDER BY price);

e T R Fommm - +
| nt | id | category | NAME | price |
e et TP R T R +
| 1| 5 | Z&¥&/&hkM | HRE | 29.90 |
[ 1 1 1 | &/ LbrEm | T | 39.90 |
|2 | 2 | &EE/bR | ERE | 79.90 |
| 2| 3 | L¥E/bRhi | P |  89.90 |
| 3 | 4| Zde/LbrEm | vk |  89.90 |
| 3 | 6 | Zd&/@REm | ¥sE | 399.90 |
[ 11 9 | J4hizs) | 2l |  59.90 |
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| 1| 7| ;4higs) | BAT%E | 399.90 |
| 2| 10 | J'4hias) | BiTHL | 399.90 |
| 2| 12 | F4MEF) | B | 499.90 |
[ 3| 11 | j4hias) | Bh4hE | 799.90 |
| 3| 8 | F4hiEz | Wi EATE | 1399.90 |
Bt e il e Fom - e it +

12 rows in set (0.00 sec)

2.5 1©hE

BORMIMSRETUNE, MEAIUESERHF. B9, BAREASEASEMmRDREFT
2, XWBAERFEGEREM B TRITFIAEFIFEE .

3. {iiSiE2: 2AFRFAN

NAFRREL (HBARFAI) EFRACTE (Common Table Expressions) , CTER— P anZRIIGATEE
RE&E, (FRPCERHANET. CTERLIR@RR—MIUERNTER, SARTFEIDEEERXEIAY,
CTERJLAS |FHEMBCTE, (BFEIIARES | FEMTER. LA, TEEREFES.

WIREREIHITH ARG, ARRFTAND I A kU F s H A &Rkt 27,

3.1 HERBRTVIEN
LEARRRARIERANR:

WITH CTE4#
AS  (FEHD
SELECT | DELETE |UPDATE i&41;

BBEABARFENERMTFER, AZ, BFERFENE, EFIUREZIREIAE, MEALSREME
BARFRRIAIASIA.

2. ERRTAERIER JNFMER.

mysql> SELECT * FROM departments
-> WHERE department_id IN (

-> SELECT DISTINCT department_id

-> FROM employees

-> )6
Fomm e Fomm e R Fomm e +
| department_id | department_name | manager_id | location_id |
Fommm e Fomm e R Fommm e +
| 10 | Administration | 200 | 1700 |
| 20 | Marketing | 201 | 1800 |
| 30 | Purchasing | 114 | 17600 |
| 40 | Human Resources | 203 | 2400 |
| 50 | Shipping | 121 | 1500 |
| 60 | IT | 103 | 1400 |
| 70 | Public Relations | 204 | 2700 |
| 80 | Sales | 145 | 2500 |
| 90 | Executive | 100 | 1700 |
| 100 | Finance | 108 | 1700 |
| 110 | Accounting | 205 | 1700 |
Fomm e o R Fommm e +

11 rows in set (0.00 sec)
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XA Eit AL BEEARRFAAI S5

mysql> WITH emp_dept_id
-> AS (SELECT DISTINCT department_id FROM employees)
-> SELECT =*
-> FROM departments d JOIN emp_dept_id e
-> ON d.department_id = e.department_id;

Fommm e Fomm e Fommm - Fommm - Fomm e +
| department_id | department_name | manager_id | location_id | department_id |
R T o R T Fomm e R T T +
| 90 | Executive | 100 | 1700 | 90 |
| 60 | IT | 103 | 1400 | 60 |
| 100 | Finance | 108 | 1700 | 100 |
| 30 | Purchasing | 114 | 1700 | 30 |
| 50 | Shipping | 121 | 1500 | 50 |
| 80 | Sales | 145 | 2500 | 80 |
| 10 | Administration | 200 | 1700 | 10 |
| 20 | Marketing | 201 | 1800 | 20 |
| 40 | Human Resources | 203 | 2400 | 40 |
| 70 | Public Relations | 204 | 2700 | 70 |
| 110 | Accounting | 205 | 1700 | 110 |
Fommm e e R T Fommm e Fommm e +

11 rows in set (0.00 sec)

PR, RARFTANTLERIFEINER. LENREFEERFEONGS, (RULMESS
Zal, RN ARFRFREN, ReEERTREekAEFER. M, RFEEEtl, 2BRxR&REAE
—MER, MRENIARFRRENZENER, JUME— M EHFZXEIRLAERREN, MFEH
AEE.

3.2 BIIAERFIAN

BRAAARREABE—RBRFEN, R, RTSELARFTEARERLUSL, erE8CH
e, HEULERES. BREEEEE:

WITH RECURSIVE
CTELH®: AS (Tl
SELECT |DELETE |UPDATE iE4);

BIRARFRFRAIIH 2 580 EM, DRIEMFEIMEIEER, FEETXET UNION [ALLIHTIERE.
XEN#HFER, SRRSBRERAMGE. XTFARSEIT R, LOIEGRES, ZEE3
Fige—HT, BEIRBEHEHNERESETE, BIFRE].

260 T EAIEBemployees®k, B &employee_id, last_nameFImanager_id=/FER, WERaZb
HNERRE, B4, HMITLUEbIUMaTE, MNRERNDNEHERE, PAGENTE, B2aTF
B.

TEEMNEAAEIEDSIHEEE T TESNHAREE.
NRABHEANAIATRIRNRRFR, SURER, EOERHT 4 XERTRERE:

o 5%, GERENEERSE, SEFUMEABIANEEENA, BEREANIGNE,
o B8, HHABLWREERENEEENA, BE—1TEE, BERENEIE;
« B=F, HHABUTEAEEENA, BE—TTEER, EERFAIGRZE.

- BE, HHABUTIFEAEEENA, BRI 1ERE,

INRFBMPHERENT, WHEER, F=THERERERIFTENTTEE T, SRRk
TS, —HRERENT AL, il AN EER, MREERIS0LE, TRERITERE.
MmE, RERERTHENE: BE=LMENLHERESH, XETERERERIIFTENERE.
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SIRABEAERFEN, MIFEERT, FNMETEKRERE,

o ABECAERFANPHMFER, RUOAEESE. FRAFFUR, RENL, ZRES—
REEE,

o BRAXRFRFRANTREAER, BHIUAXMNBALRRFENTHANEEENA, FEAKX
RIEM 1. BEEIRBALXMNBEARFREANFHIANEEET, BIFEME,

- ERENERGD, BUEABRNAATETIHA, MISERE=ARULRRNTET, B
TTET. XEHEETHRINFTENERE.

XEEUBR 3 F, ITRLER—EIIR 3 MY, REETIRHMALLTY. MEEAFERIGRE
REHEER, ERINISEESRES T,

R3sCHR

WITH RECURSIVE cte
AS

(

SELECT employee_id, last_name,manager_id,1 AS n FROM employees WHERE employee_id = 100
-- My, B AT

UNION ALL

SELECT a.employee_id,a.last_name,a.manager_id,n+1 FROM employees AS a JOIN cte

ON (a.manager_id = cte.employee_id) -- A€, i LLEIHAHRFE AT

)
SELECT employee_id, last_name FROM cte WHERE n >= 3;

B2, BANBERANTEI— N SRR SRR, EEEA. CaURSERN
BRI, BB ANEIE, NREAEMIEESAR, MHRERT.
3310

PNARFEAAMEBRTUBNFER, METLUKESXSIA. BEARRFEXNEIE— M HEER
TRAAZSEIREIFE S, JURMRBERMEIRS T ENEA.
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