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Funkcje analityczne SQL — CUBE (1)

29025,
10 8750
20 10875
30 9400
iCLERK 4150
CLERK 10 300
CLERK 20 1900
CLERK 30 950
tANALYST 6000
ANALYST 20 6000
IMANAGER 8275
MANAGER 10 2450
MANAGER 20 2975
30 2850
i 3600
SALESMAN 30, 5600,
iPRESIRENT. 2000
PRESIDENT 10 5000

select job, deptno, sum(sal)
from emp
group by cube(job, deptno);

cl an ma sa pr
y 7 /7 /7 /7 4
30 950 2850 5600
y J7 J7 J7 7 4
20 1900 6000 2975
y 7 7 /7 / 4
10 1300 2450 5000
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Funkcje analityczne SQL — CUBE (2)

2 CUBE (job, deptno, mgr) jest rownowazne:

union all
union all
union all
union all
union all
union all

union all
select ..."total";

select ... group by job

select ... group by deptno
select ... group by mgr

select ... group by job, deptno
select ... group by job, mgr
select ... group by deptno, mgr

select ... group by job, deptno, mgr
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Funkcje analityczne SQL — ROLLUP (1)

select job, deptno, sum(sal)
from emp
group by ROLLUP(job, deptno);

DEPTNO SUM(SAL)
10 1300
20 1900
30 950
150
ANALYST 2076000
i ANALYST. 6000
MANAGER 10 2450
MANAGER 20 2975
MANAGER 30 2850
I MANAGER 8575
SALESMAN 30,5600
i SALESMAN 5600
10 5000
5000
28025

cl an ma sa pr
y_ 7 7 /7 / 4
30 950 2850 5600
y /7 J /7 /7 4
20 1900 6000 2975
y J7 J7 J7 7 4
10 1300 2450 5000
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10 CLERK 1300
10 MANAGER 2450
10 PRESIDENT 5000

select deptno, job, sum(sal)
from emp
group by ROLLUP(deptno, job);

10 8750

20 CLERK 1900
20 ANALYST 6000
20 MANAGER 2975

20 10875

30°CLERK 950
30 MANAGER 2850
30 SALESMAN 5600

30 9400

290251

cl an ma sa pr
y_ 7 7 /7 / 4
30 950 2850 5600
y /7 J /7 /7 4
20 1900 6000 2975
y J7 J7 J7 7 4
10 1300 2450 5000
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Funkcje analityczne SQL — ROLLUP (3)

2 ROLLUP (job, deptno, mgr) jest rownowazne:

select ... group by job
union all

select ... group by job, deptno

union all

select ... group by job, deptno, mgr

union all
select ..."total";

Robert Wrembel
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Funkcje analityczne SQL — GROUPING

SETS (1)
JOB  DEPTNO MGR SUM(SAL) ! :
PO select job, deptno, mgr, sum(sal)
CLERK 0 1360 from emp
CLERK 20 1900 group by GROUPING SETS
CLERK 30 950 ((job, deptno), (job, mgr), ());
ANALYST 20 6000
MANAGER 10 2450
MANAGER 20 2975 ;
MANAGER 30 2850 ) group by job, deptno
SALESMAN 30 5600
PRESIDENT.....10 5000
CLERK 7698950
CLERK 7782 1300
CLERK 7788 1100
CLERK 7902 800 i«—— grou
ANALYST 7566 6000
MANAGER 7839 8275
SALESMAN 7698 5600
PRESIRENT. 5000

Robert Wrembel
Politechnika Poznariska, Instytut Informatyki 7

Funkcje analityczne SQL — GROUPING
SETS (2

2 GROUPING SETS (job, deptno, mgr) jest rownowazne:

select ... group by job
union all

select ... group by deptno
union all

select ... group by mgr;

2 GROUPING SETS (job, deptno, (deptno, mgr)) jest
réwnowazne:

select ... group by job

union all

select ... group by deptno
union all

select ... group by deptno, mgr;

Robert Wrembel
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Funkcje analityczne SQL — GROUPING
SETS (3)

2 CUBE (job, deptno, mgr) jest rownowazne:

GROUPING SETS ( (job, deptno, mgr),
(job, deptno),
(job, mgr),
(deptno, mgr),
(job),
(deptno),
(mgr),
0)

2 ROLLUP (job, deptno, mgr) jest rownowazne:

GROUPING SETS ( (job, deptno, mgr),
(job, deptno),
(job),
0)

Robert Wrembel
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Funkcje analityczne SQL — GROUPING

select job, deptno, sum(sal), GROUPING(job), GROUPING (deptno)
from emp
group by ROLLUP(job, deptno);

JOB DEPTNO SUM(SAL) GROUPING(JOB) GROUPING( DEPTNO)
CLERK 10 1300 0 0
CLERK 20 1900 0 0
CLERK 30 950 0 0
CLERK 4150 0 1
ANALYST 20 6000 0 0
ANALYST 6000 0 1
MANAGER 10 2450 0 0
MANAGER 20 2975 0 0
MANAGER 30 2850 0 0
MANAGER 8275 0 1
SALESMAN 30 5600 0 0
SALESMAN 5600 0 4
PRESIDENT 10 5000 0 0
PRESIDENT 5000 0 1

29025 1 1
Robert Wrembel
Politechnika Poznariska, Instytut Informatyki 10

Funkcje analityczne SQL — RANK

2 wyznaczanie rankingu

select *

from
(select d.dname, sum(e.sal+nvi(comm, 0)) as total_sa I,
RANK() over (order by sum(e.sal+nvi(comm, 0)) desc nul Is last) as rank,
DENSE_RANK() over (order by sum(e.sal+nvi(comm, 0)) de sc nulls last) as drank
from dept d, emp e
where d.deptno=e.deptno
group by d.dname)

where rank<=4;

!

kolejno $¢ sortowania
warto $ci NULL

DNAME TOTAL_SAL RANK  DRANK

SEEAEASN RES. 1163%800 . 1 s 1 -domy $Inie NULLS LAST
-mozliwe NULLS FIRST

RESEARCH w5 3 2 QO @

ACCOUNTING 8750 4 3

Robert Wrembel
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Funkcje analityczne SQL — RANK
PARTITION BY (1)

2 wyznaczanie rankingu

select *
from
(select ename, deptno, sal,
RANK() over (PARTITION BY deptno
order by sal desc nulls last) as rank
from emp)
where rank<=2;

ENAME  DEPTNO SAL RANK
KING 10 5000 1

CLARK 10 2450 2
SCOTT 20 3000 i

FORD 20 3000 i,

BLAKE 30 2850 1

ALLEN 30 1600 2

Robert Wrembel
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Funkcje analityczne SQL — RANK
PARTITION BY (2)

< wyznaczanie rankingu podzbiorach

select *
from
(select deptno, job, sum(sal),
RANK() over (PARTITION BY deptno
order by sum(sal) desc nulls last) as rank

from emp

group by deptno, job)
where rank<=2;

DEPTNO JOB SUM(SAL) RANK

10 PRESIDENT 5000 1
10 MANAGER 2450 2
20 ANALYST 6000 1

20 MANAGER 2975 2
30 SALESMAN 5600 1
30 MANAGER 2850 2

Robert Wrembel
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Funkcje analityczne SQL — RANK what
if analysis

< wyznaczanie hipotetycznego rankingu pracownika
o zarobkach 4000

select RANK(4000) WITHIN GROUP (order by sal desc) a s hrank
from emp;

2 pensja 4000 bytaby druga co do wielkosci

HRANK|

2

Robert Wrembel
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Funkcje analityczne SQL — NTILE

2 dzieli uporzadkowany zbiér wynikowy na n podzbiorow

= kazdy podzbiér otrzymuje numer

= liczba rekordéw w podzbiorach rézni sie maksymalnie o 1

= zakres wartosci | aksymalnej w tym Y
podzbiorze moze by¢ szeroki

select ename, sal,

NTILE(2) over(order by sal desc) as "ntile(2)"
from emp
where deptno=20;

ENAME SAL  ntile(2)
SCOTT 3000 1
FORD 3000 1
JONES 2975 1
ADAMS 1100 2
SMITH 800 2

Robert Wrembel
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Funkcje analityczne SQL —
WIDTH_BUCKET
2 dzieli uporzadkowany zbiér wynikowy na n podzbioréw;

= zbior wynikowy zawiera rekordy z zadanego przedziatu
= liczba rekordéw w podzbiorach moze sie rézni¢ znaczaco

= zakres wartosci j i maksymalnej w tym samy
podzbiorze powinien by¢ niewielki
ENAME  SAL WB = zakres dziedziny <1000, 5000)
---------------- jest dzielony na 4 réwnej
SMITH 800 0 { e« warto ci < 1000 szerokosci przedziaty: <1000,
it'LVIEES 1953% 01 H 2000), <2000, 3000), <3000,
UeD % A 4000),.<4000, 5000) .
ADAMS 1100 1 = przedziat <4000, 5000) nie ma
rekordow

TURNER 1500 1
MARTIN 1250 1

MILLER 1300 1

JONES 2975 2 select ename, sal,

BLAKE 2850 2 WIDTH_BUCKET(sal,

CLARK 2450 2 from emp

SCOTT 3000 3 order by WB;

EQRR.....3000.3 .

KNG 20008 i «—— Wwarto $ci >= 5000 zakres warto $ci <1000, 5000)

Poiitechnika Poznariska, instytut Informatyki

Funkcje analityczne SQL — suma
kumulacyjna 1)

select deptno, sum(sal),
sum(sum(sal))

over (order by deptno rows unbounded preceding)
e S CUSU

from emp
group by deptno;

suma kumulacyjna jest
obliczana z wykorzystaniem
biezacego rekordu i
wszystkich rekordéw go
poprzedzaj acych

DEPTNO SUM(SAL) CUM_SUM
10 8750 8750
20 10875 19625
30 9400 29025
60 11600 40625

Robert Wrembel
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Funkcje analityczne SQL — suma
kumulacyjna (2)

select deptno, sum(sal),
sum(sum(sal))
over (order by deptno rows}

preceding) as cum_zisum

from emp
group by deptno;

DEPTNO SUM(SAL) CUM_SUM o
suma kumulacyjna jest

E3) obliczana z wykorzystaniem
| Lo biezacego rekordu i 1 rekordu
= 00 202> go poprzedzaj acego
60 11600 21000
Robert Wrembel
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Funkcje analityczne SQL — suma
kumulacyjna (3)

select deptno, sum(sal),
sum(sum(sal))
over (order by deptno
rows between 1 preceding and 1 following)

as cum_sum
from emp

group by deptno;

Funkcje analityczne SQL — suma
kumulacyjna (4)

DEPTNO SUM(SAL) CUM_SUM

10 8750 19625
20 10875 29025
30 9400 31875
60" 11600 21000

19635=8750+10875
29025=8750+10875+9400

SELECT t.time_key, SUM(f.purchase_price) as sales,
SUM(SUM(f.purchase_price))
OVER (ORDER BY t.time_key e,
RANGE BETWEEN INTERVAL '2' BAY PRECEDING AND
INTERVAL '2' DAY FOLLOWING) asj-sales_5_day
FROM purchases f, time t
WHERE f.time_key = t.time_key
GROUP BY t.time_key;

jest mo zliwe okre $lanie interwatu z

wykorzystaniem stéw kluczowych

Robert Wrembel
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TIME_KEY  SALES SALES_5_DAY MONTH lub YEAR
{["013AN-1559 239,04
i| 02-JAN-1999 239,04 "+ 239,04=56,02+183,02
01-FEB1999 86
02-FEB-1999 198
03-FEB-1999 224
04-FEB-1999 102
i 01 MAR 1999 84=42+42
i].02:MAR-1999
01-APR-1999
Robert Wrembel
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Funkcje analityczne SQL — max (1)

select job, deptno, sum(sal) as job_sal,

max(sum(sal)) over (partition by job) as max_job_sal
from emp
group by job, deptno;

JoB DEPTNO JOB_SAL MAX_JOB_SAL
ANALYST 20 6000 6000

CLERK 10 1300 1900

CLERK 20 1900 1900

CLERK 30 950 1900

MANAGER 10 2450 2975
MANAGER 20 2975 2975
MANAGER 30 2850 2975

PRESIDENT 10 5000 5000
SALESMAN 30 5600 5600

!

maksymalne pensje na
etatach

pensje na poszczegoinych
etatach w poszczegdlnych
zespotach

Robert Wrembel
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Funkcje analityczne SQL — max (2)

select job, deptno, job_sal
from (select job, deptno, sum(sal) as job_sal,
max(sum(sal)) over (partition by job)
as max_job_sal
from emp
group_ by job, deptno)

where job_sal=max_job_sal;

JOB DEPTNO JOB_SAL
ANALYST 20 6000
CLERK 20 1900
MANAGER 20 2975
PRESIDENT 10 5000
SALESMAN 30 5600
Robert Wrembel
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Funkcje analityczne SQL —
RATIO_TO_REPORT

select job, deptno, sum(sal) as job_sal,
sum(sum(sal)) over () as total_sal,
RATIO_TO_REPORT(sum(sal)) OVER() as ratio_to_report

from emp

group by job, deptno;

S

suma pensji dla wszystkich rekordéw pracownikéw

JOB DEPTNO JOB_SAL TOTAL_SAL RATIO_TO _REPORT|
ANALYST 20 6000 29025 20 6718346
CLERK 10 1300 29025 ,04 4788975
CLERK 20 1900 29025 0 6546081
CLERK 30 950 29025 ,03 2730405
MANAGER 10 2450 29025 ,08 4409991
MANAGER 20 2975 29025 10 2497847
MANAGER 30 2850 29025 ,09 8191214
PRESIDENT 10 5000 29025 17 2265289
SALESMAN 30 5600 29025 ,19 2937123

RATIO_TO_REPORT = total_sal/sum_sal

Robert Wrembel
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Funkcje analityczne SQL — LAG i LEAD

2 umozliwiaja dostep do wartosci atrybutow rekordow
poprzedzajacych dany rekord (LAG) lub nastepujacych po
danym rekordzie (LEAD)

2 argument wywotania funkcji okreséla przesuniecie w tyt/przéd
wzgledem biezacego rekordu

SELECT t.month, SUM(f.purchase_price) as sales,
LAG(SUM(f.purchase_price),1)
OVER (ORDER BY t.month) as sales_last_month,
LEAD(SUM(f.purchase_price),1)
OVER (ORDER BY t.month) as sales_next_month
FROM purchases f, time t
WHERE f.time_key =t.time_key AND tyear = 1999
GROUP BY t.month;

MONTH SALES SALES_LAST_MONTH SALES_NEXT_MO NTH
A 123904 200
§27T00T T S8E07 84
v 200 s
NULL - brak rekordu 7 42 84 /7
poprzedzaj acego
Robert Wrembel NULL — brak rekordu nast gpujacego
Politechnika Poznariska, Instytut Informatyki 24




Schemat magazynu danych do ¢wiczen

TIME
PRODUCT time_key
product_id day
product_name month
category quarter
cost_price year
sell_price day_number
shipping_charge PURCHASES day_of_the_week
product_id week_number
time_key
customer_id
purchase_date
CUSTOMER purchase_price
customer_id _ f—— state_id —
town GEOGRAPHY]
postal_code SN
country =
y state_name
occupation
region

Robert Wrembel
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