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AHanunTunka, TpyaHO oTobpakaemas
cpegcrtBamMmum ctaHgapTHOro SQL

* [logcyeT HapacTatloLwmx UTOroB (NokasaTb
HapacTatoLme NTorn no 3apnnare NOCTPOYHO Angd
Ka)xgoro CoTpyaHuKa);

 [loacyeT NPoLEHTOB B rpynmne (Kakou NpPouUeHT OT
oOLLen 3apnnaTbl COCTaABMAET 3apnaTa
OTOENbHOro COTpyaHUKa);

* Bbibopka nepBbiX N COTPYAHUKOB C HAMBONbLLUMMU
3apnnaramu;

* [Nopc4yeT ckonb3sALWEro cpeaHero (Mony4YnTb
cpeHee 3Ha4YeHue no npeabiayLwmm N cTpokam);

* BblinonHeHme paHXnpyroLwmnx 3anpocoBs (nokasaTb
PaHr 3apnnartbl COTPYAHUKA cpeaun Apyrmx
COTPYOHUKOB )



HasHa4dyeHne aHannTndecKkmnx
dOYHKLNN

* OHKM pacmnpsoT A3bIK SQL TakK, 4YTo
NogoOHbIe onepaumnmn HE TOSMbKO MPOLLE
3anuncbiBatoTCcd, HO U 6bIcmpee
8bIMOJIHSIFOMCS N0 CPABHEHUIO C
MCMONb30BaHNEM YNCTOrO AA3biKa SQL.

[ OBOPAT, YTO 3TU pacLLUPEHUSA cenyac
nay4yatorcsa kommtetom ANSI SQL ¢ uenbto
BKINOYEHUA B crneundukaumio si3bika SQL.



OCHOBHbI€e rpynnbl aHAaNUTUYECKNX
dOYHKLNN

* B ORACLE nmeetc4d no KpanHen mepe 26
aHanNUTNYeCKNX PYHKLUK, KOTopble
OOCTaTOYHO YCNOBHO MOTYT ObITb pa3buThl
Ha 4 rpynnbi:

* PYHKUUN paHXNPOBaHUS;
* QyHKLUUKM arpermpoBaHuns;
* OKOHHble PYHKLMNU;

* (pyHKLMN, NO3BONAOLLME “3arnAHYTb”
Bnepen unm “ornaHytbca” Hasag.



KOHTEKCT ncnonb3oBaHUA
aHanNUTN4YeCcKnx PyHKUUN

* Ima OyHKUMU(<apryMeHT>,< apryMmeHT >, ...)
* OVER

*

* [KOHCTPYKUMA pparmeHTaunm]

* [KOHCTPYKUMA ynopsagodeHud ]

* [KOHCTPYKLMSA OKHA]

* )



KOHCTpYKUUA doparmeHTaumnmn

* PARTITION BY Bbipa)xeHue [, BbipaxxeHue] [,
Bbipa)xeHue]

« KoHCTpyKuua 3agaet obrnacte NPMMEHEHNSA
aHanUTU4ecknx PyHKLMKU (rpynnbl).

« Ecnu He ykasaTb KOHCTPYKLUMIO doparmMeHTauun, Bce
pe3ynsLTupytoLee MHOXeCTBO CYMTAeTCAa O4HOW rpynnou.



[lpumep 1 - 3anpoc

select ename , deptno, sal,

sum(sal) over (partition by deptno) sum_dept_sal
from emp

order by deptno



[Tpumep 1 - pesyneTaTt

6 - htps://apex.oracle.com/pls/apex/f?p=45 O ~ @ € || B4 saL Co... x [/&

© ®aiin [paeka Bug MWsbpannoe Cepenc Cnpaeka
2 ﬁ - > 3 @ v Cipanmuya v bBesonacHocte v Cepguc v 0' & ﬁ

ORACLE Application Express Kv  @Dv R) v

Application Builder SQL Workshop Team Development Packaged Apps

@ SQL Commands Schema  GRAFEEVA ¢
Rows 10 2 Clear Command  Find Tables Save m
select ename , deptno, sal, sum(sal) over (partition by deptno) sum dept sal A A
from emp v
order by deptno v
Results Explain Describe  Saved SQL History
ENAME DEPTNO SAL SUM _DEPT_SAL ol
MILER 10 1273 13672
CLARK 10 2423 13672
KING 10 4973 13672
ANDREW 10 5003 13672
SMITH 20 773 15270
FORD 20 2988 15270
JONES 20 2948 15270
ADAM 20 1073 15270 v

,Q‘ n.grafeeva@spbu.ru 8 grafeeva @ en Copyright © 1999, 2015, Oracle. All rights reserved. Application Express 5.0.3.00.03




[lpnmep 2 - 3anpoc

select ename, deptno, sal,

sum(sal) over () sum_dept_sal
from emp
order by deptno



[Tpumep 2 - pesyneTaTt

6 - htps://apex.oracle.com/pls/apex/f?p=45 O ~ @ € || B4 saL Co... x [/&

© ®aiin [paeka Bug MWsbpannoe Cepenc Cnpaeka
2 ﬁ - > 3 @ v Cipanmuya v bBesonacHocte v Cepguc v 0' & ﬁ

ORACLE Application Express Kv  @Dv R) v

Application Builder SQL Workshop Team Development Packaged Apps

@ SQL Commands Schema  GRAFEEVA ¢
Rows 10 2 Clear Command  Find Tables Save m
select ename , deptno, sal, sum(sal) over () sum dept sal A A
from emp v
order by deptno v
Results Explain Describe  Saved SQL History
ENAME DEPTNO SAL SUM _DEPT_SAL 2
MILER 10 1273 38180
CLARK 10 2423 38180
KING 10 4973 38180
ANDREW 10 5003 38180
SMITH 20 773 38180
FORD 20 2988 38180
JONES 20 2948 38180
ADAM 20 1073 38180 v
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KOHCTpYKUMA ynopagoyeHna

* ORDER BY BblipaxeHue [, BbipaxeHue] |,
BbipaxxeHue] [[ASC][DESC]]

« CornacHo gokyMeHTauuun “3agaeT Kputepumn
COPTUPOBKN AaHHbIX B Kaxkgou rpynne”. OgHako B
NencTBUTENbHOCTU OEeN0 He TOSIbKO B
COPTUPOBKE...



[lpnmep 3 - 3anpoc

select ename , deptno, sal,

sum(sal) over (partition by deptno order by ename)
sum_dept_sal

from emp

order by deptno



[Tpumep 3 - pesyneTaTt

& O https://apex.oracle.com/pls/apex/fip=45 O ~ @ &
Qaiin Mpaska Bug Vs6pawwoe Cepeuc Cnpaska
IR v [ g v Crpammua~ Besonacocts v Cepeuc~ @~ &

ORACLE Application Express Ky @Ov | p:) v

Application Builder SQL Workshop Team Development Packaged Apps

(*) saL commands Schema  GRAFEEVA <
Rows 10 & Clear Command | Find Tables Save m
select ename , deptno, sal,
sum(sal) over (partition by deptno order by ename) sum dept sal A
from emp
order by deptno
| v
Results Explain Describe Saved SQL History
ENAME DEPTNO SAL SUM_DEPT_SAL 2
ANDREW 10 5003 5003
CLARK 10 2423 7426
KING 10 4973 12399
MILER 10 1273 13672
ADAM 20 1073 1073
FORD 20 2988 4061
JONES 20 2948 7009
SCOTT 20 7488 14497 v
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[lpumep 4 — 3anpoc (HapacTawLlime
MTOrn Nno 3apnnarte)

select ename, deptno, sal,

sum(sal) over (order by ename) sum_dept_sal
from emp

order by ename



[Ipumep 4 - pesyneTaTt

3B (50)| BB hitps://apex.oracle.com/pls/apex/f?p=45 O ~ @ &
Qaiin [paska Bua MsGpanroe Cepsuc Crpaska
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ORACLE Application Express Ky @Ov | p:) v

Application Builder SQL Workshop Team Development Packaged Apps

() saL commands Schema  GRAFEEVA <

Rows 10 & Clear Command | Find Tables Save m
Iselect ename , deptno, sal,
sum(sal) over (order by ename) sum_dept sal A
from emp

order by ename

v
Results Explain Describe Saved SQL History
ENAME DEPTNO SAL SUM_DEPT_SAL @)
ADAM 20 1073 1073
ALLEN 30 1573 2646
ANDREW 10 5003 7649
BLAKE 30 2823 10472
CLARK 10 2423 12895
FORD 20 2988 15883
JAMES 30 923 16806
JONES 20 2948 19754 v
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[lpumep 5 - 3anpoc

select ename, deptno,

deptno || '.' | | row_number() over (partition by deptno
order by ename) emp_id

from emp
order by deptno



[lpumep 5 - pesnbraT

3B (50)| BB hitps://apex.oracle.com/pls/apex/f?p=45 O ~ @ &
Qaiin [paska Bug UsbpanHoe Cepsuc Crpasks

R+ 1 v [ g v Crpammua~ Besonacocts v Cepeuc~ @~ &

ORACLE Application Express Ky @Ov | 9;) v

Application Builder SQL Workshop Team Development Packaged Apps

(1) saL Commands Schema  GRAFEEVA 2

Ry
Clear Command | Find Tables Save m
select ename , deptno,

deptno || "." || row_number() over (partition by deptno order by ename) emp id A
from emp
order by deptno

Rows 10

<>

Results Explain Describe Saved SQL History

ENAME DEPTNO EMP_ID @)
ANDREW 10 10.1
CLARK 10 10.2
KING 10 10.3
MILER 10 104
ADAM 20 20.1
FORD 20 20.2
JONES 20 203
SCOTT 20 204 v

,Q‘ n.grafeeva@spbu.ru 8 grafeeva @ en Copyright © 1999, 2015, Oracle. All rights reserved. Application Express 5.0.3.00.03




KOHCTPYKLNA OKHA

KOHCTpYKLUMS OKHa MNO3BOMSET 3adaTb NepeMeLlaroLLeecs NUn XXeCcTKo
NpuBsi3aHHOE OKHO (HAabop) AaHHbIX B Npeaenax rpynnbl, ¢ KOTOpbIM OyaeT
paboTaTb aHanuTnyeckas yHKuuns. Bo3amMoXkHbl ABa TMNa 3agaHns
KOHCTPYKLUN OKHa — cMmeLlleHne (ROWS) n 3agaHue ananasoHa (RANGE).
[onycTumbl criegyrouime BapuaHTbl 3agaHns OKHa:

ROWS n PRECEDING

ROWS n FOLLOWING

RANGE UNBOUNDED PRECEDING

RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
RANGE n PRECEDING

UT.n.

Hanpumep, KOHCTpyKUnss ROWS n PRECEDING O3Ha4aeT: NPUMEHSATb
aHanNUTUYeCKyo PYHKLMIO K KaXX40W CTPOKe AaHHOW rpynnbl C TEKYLLEN CTPOKU
0o (n-1) npeabiaywen. KoHcTpykunsa RANGE n PRECEDING o3Ha4aer:
NPUMEHATb aHANMNTUYECKYIO PYHKLMIO K KaXKO0W CTPOKEe JaHHOW rpynnbl Y
KOTOPbIX 3Ha4eHnsa (No KOTOpbIM paboTaeT KOHCTPYKUMS ORDER BY) nonagatoT
B AuanasoH OT (3Ha4YeHus B TEKYLLIEN CTPOKE — n) OO0 TEKYLLEro 3Ha4YeHUs.



[Ipumep 6- 3anpoc (cmelleHune)

select empno, ename, sal,

avg(sal) over (order by empno rows 3 preceding)
moving_avg

from emp
order by empno



[lpumep 6- pesynsrar

2D (-0)| BB https://spex.oracle.com/pls/apex/fip=45 O ~ @ &

®aiin [paska Bug Usbpanroe Cepsuc Cnpaska
M- v [ g v Crpammua~ Besonacocts v Cepeucv @~ &
ORACLE Application Express Ky @Ov | @v
Application Builder SQL Workshop Team Development Packaged Apps
(*) saL commands Schema  GRAFEEVA <
Rows 10 & Clear Command | Find Tables Save m
select empno, ename , sal,
avg(sal) over (order by empno rows 3 preceding) moving_avg A
from emp
|or'der' by empno
v
Results Explain Describe Saved SQL History
EMPNO ENAME SAL MOVING_AVG 2
7369 SMITH 773 773
7499 ALLEN 1573 1173
7521 WARD 1223 1189.66666666666666666666666666666666667
7566 JONES 2948 1629.25
7654 MARTIN 1223 1741.75
7698 BLAKE 2823 2054.25
7782 CLARK 2423 2354.25
7788 SCOTT 7488 3489.25 v
9‘ n.grafeeva@spbu.ru 8 grafeeva @ en Copyright © 1999, 2015, Oracle. All rights reserved. Application Express 5.0.3.00.03




[Ipumep 7 — 3anpoc (OKHO
ananasoHa)

select empno, ename, sal,

sum(sal) over (order by empno range
unbounded preceding) added sal

from emp

order by empno



[lpumep 7 - pesyneTaTt

& O https://apex.oracle.com/pls/ape/f?p=45 O ~ @ ¢

Gaiin Mpaska Bug Vi6pawwoe Ceponc Cnpaska
R+ 1 v [ g v Crpammua~ Besonacocts v Cepeucv @~ &

ORACLE Application Express Ky @Ov | p:) v

Application Builder SQL Workshop Team Development Packaged Apps

(*) saL commands Schema  GRAFEEVA <
Rows 10 & Clear Command | Find Tables Save m
select empno, ename , sal,
sum(sal) over (order by empno range unbounded preceding) added_sal A
from emp
order by empno
v
Results Explain Describe Saved SQL History
EMPNO ENAME SAL ADDED_SAL 2
7369 SMITH 773 773
7499 ALLEN 1573 2346
7521 WARD 1223 3569
7566 JONES 2948 6517
7654 MARTIN 1223 7740
7698 BLAKE 2823 10563
7782 CLARK 2423 12986
7788 SCOTT 7488 20474 v
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[lpumep 8 — 3anpoc(YmncrneHHoe
3agaHune gmnasoHa)

select empno, ename,

sal,
(sal- 100) left_ window_bound,
Sa right_ window_bound,

count(sal) over (order by sal range 100
preceding) count_sal

from emp
order by sal



[lpumep 8 — pesynbrar

oracle.com/pls/apex/fp=4500:1003:1 O ~ @& ¢

ttps://ap

Oaiin [Mpaska Bug Usbparoe Cepewc Cnpaska
o~ v [ @ v Cipammua~ Besonacrocts v Cepeuc~ @~ & [
ORACLE Application Express  Application Builder SQL Workshop Team Development Packaged Apps SKv OV ,Q) v
(’f‘\ SQL Commands Schema  GRAFEEVA 3
Rows 10 & Clear Command = Find Tables Save m
select empno, ename , sal, (’sﬁl- 100) left window bound, sal right_window_bound,
count(sal) over (order by sal range 100 preceding) count_sal
from emp
order by sal
|
Results Explain Describe Saved SQL History
EMPNO ENAME SAL LEFT_WINDOW_BOUND RIGHT_WINDOW_BOUND COUNT_SAL o
7369 SMITH 773 673 773 1
7900 JAMES 923 823 923 1
7876 ADAM 1073 973 1073 1
7654 MARTIN 1223 1123 1223 2
7521 WARD 1223 1123 1223 2
7934 MILER 1273 1173 1273 3]
7844 TURNER 1473 1373 1473 1
7499 ALLEN 1573 1473 1573 2 v
,Q n.grafeeva@spbu.ru @ grafeeva @ en Copyright © 1999, 2015, Oracle. All rights reserved. Application Express 5.0.3.00.03




[ pynnbl aHanNnUMTU4YeCcKnx
doyHKLU MU

* Rankings and percentiles
* Lag/lead analysis

* Window calculations

* First/last analysis



[lpeaHa3HavYyeHne aHannTUYeCcKnx

dOYHKLNN

| [pynna [MpeaHasHaueHne
Rankings and PaccuuntbiBaeT paHrm n NpoUeHTbI B
percentiles pe3ynbTupytoliem Habope

Window calculations

ArpermpyeT 3Ha4Y€HUNA B PaMKaXx BblAEJIEHHOTIO
OKHa

Lag/lead analysis

[MonCK 3HaYEHMSA NO CMELLIEHWNIO OT TEKYLLIEN
CTPOKM

First/last analysis

[epBble 1 NocneaHne 3Ha4YEeHNA B BblAENEHHOM
rpynne




[Topssaok 0bpaboTKu
aHanNUTN4YeCcKnx PyHKUUN

ObpaboTka 3anpocoB C MOMOLLbIO
aHaNUTNYeCKNX PYHKLUN NPONCXOAUT B TPU
aTana:

° BO-I'IepBbIX, BbINOJIHAKOTCA BCE€ COEANHEHIA,
WHERE, GROUP BY n HAVING.

* Bo-BTOpPbLIX, pe3ynsTnpyowmm Hadbop
obpabaTbiBaeTcsa aHanMTU4eCKUMu
doyHKUMAMMN.

« B-TpeTbunx, ecnu 3anpoc nmeet onuunto ORDER
BY, BbINOMHSIETCA nToroBast obpaboTtka
PE3YNLTUPYIOLLIErO MHOXECTBA.



[Topssaok 0bpaboTKu
aHaNUTUYECKUX PYHKLNN

Processing Order

Partitons created:

Joins : . :
: Analytic functions Final
WHERE, GROUP BY, |y : L p—
applied to each row in ORDER BY

and HAVING clauses &
each parition




Rankings and percentiles analysis

RANK
DENSE_RANK
RATIO TO REPORT
CUME_DIST
PERCENT RANK
NTILE
ROW_NUMBER




CUHTaKkcuc asia ncnosib3oBaHus

RANK () OVER ( [partition_clause] order by clause )
DENSE_RANK () OVER ( [partition_clause] order_by clause )
RATIO _TO _REPORT () ( [partition_clause] order_by clause)
CUME_DIST () OVER ( [partition_clause] order by clause )
PERCENT_RANK () OVER ( [partition_clause] order_by clause)
NTILE (exp) OVER ( [partition_clause] order by clause )
ROW_NUMBER () OVER ( [partition_clause] order by clause)



[Tpumep 9 (RANK — BblYUCIAET
OTHOCUTENbHbLIU PaHr KaXa0u

SELECT 0B,
SUM(SAL) SUM_SAL,
RANK() OVER (ORDER BY SUM(SAL) ASC) RENC SAL ASC,
RANK() OVER (ORDER BY SUM(SAL) DESC) RENC_SAL DES(]

FROM EMP

GROUP BY JOB

Results  Explain  Describe  Saved SQL  History

JOB SUM_SAL RENC_SAL ASC RENC_SAL_DESC
MANAGER 16610 5 1
SALESMAN 11280 4 2
PRESIDENT 10020 3 3
CLERK 8580 2 -
ANALYST 6640 1 5

5 rows returned in 0.01 seconds Download




[Tpumep 10 (RANK)

SELECT 108,
SUM(NVL(COMM, ©)) SUM_COMM,

RANK() OVER (ORDER BY SUM(NVL(COMM, @)) ASC) RENC_COMM_ASC,
RANK() OVER (ORDER BY SUM(NVL(COMM, @)) DESC) RENC_COMM DESC

FROM EMP
GROUP BY JOB

Results  Explain  Describe  Saved SQL

JOB SUM_COMM
SALESMAN 4400
PRESIDENT 0
MANAGER 0
CLERK 0
ANALYST 0

5 rows returned in 0.01 seconds Download

RENC_COMM_ASC

RENC_COMM_DESC



[Tpumep 11(DENSE_RENK — Bbl4Mcnaer
“NNOTHLIN" paHr KaXXaou CTPOKK 6e3

NMNARMMANINITIZIADP

SELECT 0B,
SUM(NVL (COMM, @)) SUM_COMM,
DENSE_RANK() OVER (ORDER BY SUM(NVL(COMM, @)) ASC) RENC_COMM ASC,
DENSE_RANK() OVER (ORDER BY SUM(NVL(COMM, ©)) DESC) RENC_COMM DESC

FROM EMP

GROUP BY J0B

Results  Explain  Describe  Saved SQL  History

JOB SUM_COMM RENC_COMM _ASC RENC_COMM _DESC
SALESMAN 4400 2 1
PRESIDENT 0 1 2
MANAGER 0 1 2
CLERK 0 1 2
ANALYST 0 1 2

5 rows returned in 0.01 seconds Download




[Tpumep 12(RATIO_TO_REPORT —BbIYMCIIAET
COOTHOLLEHME TeKyLlero aHadyeHne K cymme

3Ha4YeHUn No Bcewu rpynne)

Rows 10 & Clear Command = Find Tables Save m
_;elect ename, deptno, sal,
ratio to report(sal) over (partition by deptno) AS sal ratio A
from emp
order by deptno;
| v
Results Explain Describe Saved SQL
ENAME DEPTNO SAL SAL_RATIO Al
MILER 10 1273 .093110005851375073142188414277355178467 |
CLARK 10 2423 177223522527794031597425394967817437098
KING 10 4973 .363736102984201287302516091281451141018
ANDREW 10 5003 .365930368636629607957870099473376243417
SMITH 20 773 .050622134905042567125081859855926653569
FORD 20 2988 .195677799607072691552062868369351669941
JONES 20 2948 .193058284217419777341191879502292075966
ADAM 20 1073 .070268500327439423706614276358873608382
SCOTT 20 7488 .490373280943025540275049115913555992142



[Tpumep 13(CUME_DIST)

SELECT DEPTNO,

108,

COUNT(*) COUNT,

CUME_DIST() OVER (PARTITION BY DEPTNO ORDER BY COUNT(*)) CUME DIST_COUNT
FROM EMP
GROUP BY DEPTNO, JOB

Results  Explain  Describe  Saved SQL  History

10 PRESIDENT 2 1
10 MANAGER 2 1
10 CLERK 2 1
20 MANAGER 2 .333333333333333333333333333333333333333
20 ANALYST 4 1
20 CLERK < 1
30 CLERK 2 .666666666666666666666666666666666666667
30 MANAGER 2 .666666666666666666666666666666666666667
30 SALESMAN 8 1

9 rows returned in 0.03 seconds Download



OnpepneneHne CUME_DIST (B
OOKyMeHTaumn ORACLE

The cuME DIsT function (defined as the inverse of percentile in some statistical books)

computes the position of a specified value relative to a set of values. The order can be
ascending or descending. Ascending is the default. The range of values for CUME DIST is from

greater than O to 1. To compute the CUME DIST of a value x in a set S of size N, you use the
formula:

CUME DIST(x) = number of values in S coming before

and including x in the specified order/ N



[Tpmep 14 (NTILE —
KInaccuuunpyeT rpynnbl no
3Ha4YEeHUIO BbiDaXXeHU4)

SELECT 108,

SUM(SAL) SUM_SAL,

NTILE (4) OVER (ORDER BY SUM(SAL) ASC) NTILE_SAL ASC
FROM EMP
GROUP BY JOB

Results  Explain  Describe  Saved SQL  History

JOB SUM_SAL NTILE_SAL ASC
ANALYST 6640 1
CLERK 8580 1
PRESIDENT 10020 2
SALESMAN 11280 3
MANAGER 16610 4

5 rows returned in 0.01 seconds Download



Onpepenenne NTILE (13
nokymeHtauunm ORACLE)

NTILE allows easy calculation of tertiles, quartiles, deciles and other common summary
statistics. This function divides an ordered partition into a specified number of groups called
buckets and assigns a bucket number to each row in the partition. NTILE is a very useful
calculation because it lets users divide a data set into fourths, thirds, and other groupings.

The buckets are calculated so that each bucket has exactly the same number of rows assigned
to it or at most 1 row more than the others. For instance, if you have 100 rows in a partition and
ask for an NTILE function with four buckets, 25 rows will be assigned a value of 1, 25 rows will

have value 2, and so on. These buckets are referred to as equiheight buckets.

If the number of rows in the partition does not divide evenly (without a remainder) into the
number of buckets, then the number of rows assigned for each bucket will differ by one at most.
The extra rows will be distributed one for each bucket starting from the lowest bucket number.
For instance, if there are 103 rows in a partition which has an NTILE (5) function, the first 21
rows will be in the first bucket, the next 21 in the second bucket, the next 21 in the third bucket,
the next 20 in the fourth bucket and the final 20 in the fifth bucket.



YnpaxHeHue 1

* KnaccudpnuympyunTte KnmeHToB n3 demo
6a3bl ORACLE Ha 3 KaTeropuu B
3aBMCUMOCTU OT OOLLIEN CYMMbI 3aKa30B.



[Tpumep 15 (ROW_NUMBER — BO3BpaLLaeT cCMeLLeHNe
CTPOKM NO OTHOLLEHUIO K HAa4any ynopagoydeHHOU

rN\vrnki)\

SELECT 708,
SUM(SAL) SUM_SAL,
ROW_NUMBER() OVER (ORDER BY SUM(SAL) ASC) ROW_NUMBER SAL_ASC
FROM EMP
GROUP BY J0B
ORDER BY 1 DESC

Results  Explain  Describe  Saved SQL  History

JOB SUM SAL ROW_NUMBER SAL ASC
SALESMAN 11280 4
PRESIDENT 10020 3
MANAGER 16610 5
CLERK 8580 2
ANALYST 6640 1

5 rows returned in 0.00 seconds Download




LAG/LEAD analysis

« OYHKLMN 0BecneymBatoT JOCTYM K CTPOKaM
B 3anpoce ¢ 3aJaHHbIM CMELLLeHNEM
OTHOCUTENbHO TEKYLLIEN CTPOKMN.

CUHTaKCcUC Ans Ucnosnb3oBaHUSN:

{LAG | LEAD} ( value_expr [, offset] )
OVER ( [partition_clause] order_by clause )



[Tpumep 16(LAD, LEAD —
npegblgyllee v nocrnegyroilee

3Ha4yeHus)

SELECT

DEPTNO, SUM(sal) amount,

LAG(SUM(sal), 1) OVER (ORDER BY DEPTNO) AS prey amount,
LEAD(SUM(sal), 1) OVER (ORDER BY DEPTNO) AS next amount
FROM emp
GROUP BY DEPTNO
ORDER BY DEPTNO;

Results  Explain  Describe  Saved SQL  History

DEPTNO AMOUNT PREV_AMOUNT
10 17560
20 16650 17560
30 18920 16650

3 rows returned in 0.03 seconds Download

NEXT_ AMOUNT

16650

18920



Windows functions

[103BONAIOT C NErkocTbio BbIYMUCNATD:

HapacTalLye UTOrM, CKOMb3fALlee
cpeaHee, LieHTpanbHoe cpeaHee U T.0.

PaboTaloT COBMECTHO C arperaTHbIMU
doyHkumamm: SUM(), AVG(), MAX(), MIN(),
COUNT() n nopagkoBbIiMn OYHKLNAMMU
FIRST _VALUE() u LAST_VALUE()(Bo3BpaLLaroT
NepByo 1 NOCNEOHIO 3arnncChb B OKHE).



[lpumep 17(BblYUCIEHNE
HapacTalLwmnx NToros)

SELECT

JOB, SUM(sal) AS job_salary,

SUM(SUM(sal)) OVER

(ORDER BY JOB ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW)

AS cumulative sal
FROM emp
GROUP BY job
ORDER BY job;

Results  Explain  Describe

JOB

ANALYST
CLERK
MANAGER
PRESIDENT

SALESMAN

5 rows returned in 0.03 seconds

Saved SQL  History

JOB_SALARY

6640
8580
16610
10020

11280

Download

6640

15220

31830

41850

53130

CUMULATIVE_SAL



[Tpumep 18 (ckonb3dllee
cbenHee)

AVG(sal) OVER(ORDER BY empno ROWS BETWEEN 3 PRECEDING AND CURRENT ROW) moving average
FROM emp
ORDER BY empno;

Results Explain Describe Saved SQL History

EMPNO SAL MOVING_AVERAGE
7369 810 810
7499 1610 1210
7521 1260 1226.66666666666666666666666666666666667
7566 2985 1666.25
7654 1260 1778.75
7698 2860 2091.25

7782 2460 2391.25



[lpumep 19 (ueHTpanbHOE cpeaHee)

SELECT empno, sal,
AVG(sal) OVER(ORDER BY empno

ROWS BETWEEN 1 PRECEDING AND 1 FOLLOWING) centered average
FROM emp
ORDER BY empno;|

Results Explain Describe Saved SQL History

EMPNO SAL CENTERED_AVERAGE

7369 810 1210

7499 1610 1226.66666666666666666666666666666666667
7521 1260 1951.66666666666666666666666666666666667
7566 2985 1835

7654 1260 2368.33333333333333333333333333333333333
7698 2860 2193:33333333333333333333333333333333333
7782 2460 1876.66666666666666666666666666666666667

7788 310 2593.33333333333333333333333333333333333



[Tpumep 20 (BblYMCNEHNE pa3mepa
OKHA)

SELECT empno, sal,
COUNT(sal) OVER(ORDER BY empno

ROWS BETWEEN 1 PRECEDING AND 1 FOLLOWING) how many rows
FROM emp
ORDER BY empno;|

Results Explain Describe  Saved SQL  History

EMPNO SAL HOW_MANY_ROWS
7369 810 2
7499 1610 3
7521 1260 3
7566 2985 3
7654 1260 3
7698 2860 3
7782 2460 3

7788 310 3



[Tpumep 21(first_value, last_value B OkHe)

SELECT empno, sal,
first Value(agl) OVER(ORDER BY empno ROWS BETWEEN 1 PRECEDING AND 1 FOLLOWING) first value,

last value(sal) DVER(ORDER BY empno ROWS BETWEEN 1 PRECEDING AND 1 FOLLOWING) last value
FROM emp
ORDER BY empno;

Results  Explain  Describe  Saved SQL  History

EMPNO SAL FIRST_VALUE LAST_VALUE

7369 810 810 1610
7499 1610 810 1260
7521 1260 1610 2985
7566 2985 1260 1260
7654 1260 2985 2860
7698 2860 1260 2460
1782 2460 2860 310

7788 310 2460 5010




[Tpumep 22 (first_value, last_value B
rpynne)

Rows 10 & Clear Command = Find Tables Save m

select empno, ename , deptno, sal,
first_value(sal) over (partition by deptno order by sal) group min sal,
last value(sal) over (partition by deptno order by sal) group max sal

from emp
order by deptno, sal

Results  Explain  Describe  Saved SQL  History

EMPNO ENAME DEPTNO SAL GROUP_MIN_SAL GROUP_MAX_SAL O
7934 MILER 10 1273 1273 1273
7782 CLARK 10 2423 1273 2423
7839 KING 10 4973 1273 4973
8020 ANDREW 10 5003 1273 5003
7369 SMITH 20 173 173 713

7876 ADAM 20 1073 773 1073




[lomaluHee 3agaHue 3

« Co3gartb npunoXxexHue, otobpaxatollee B BUae
rpadonkoB HapacTarLwmne nToru (cymma unwm
KONMn4ecTBO) NO 3aKa3am u3
NEeMOHCTpaLUnoHHON 6a3bl ORACLE
(HapacTatoLme no BpemMmeHun). 3anpoc JOmKeH
ObITb HaNMcaH ¢ Ucnorb3oBaHUEM
aHanNUTU4YeCKUX PyHKLUN.

* CCbIfIKY Ha NpUIoXxeHune, NOrmMH 1 Naposb Ang
BXo4a OTnpaBniATb No agpecy:
N.Grafeeva@spbu.ru
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