Jleknus 8. 'pynnupoBka 1aHHBIX (IPOJ0JIKEHHUE)

B pamkax 1aHHO# J€KIKUK MBI paCCMOTPHUM IPYIIIUPOBKY TaHHBIX IO OJTHOMY
win Oosiee CcTONMOIAM, TPYIIUPOBKY JaHHBIX C IIOMOIIBIO BBIPAKEHUH U
(dbopmupoBaHre 0000IICHUI B paMKaX TPYIIIbI.

I'pynnupoBKa nmo oJHOMY CTOJIOIY

dopMUpOBaHUE TPYIIIILI IO OJTHOMY CTOJIOIY — caMblii IPOCTOM U Hauboiee
pacnpocTpaHeHHbIH TUI TpynnupoBku. Hanpumep, eciu tpedyercs HailTu oOuiue
octatku (total balance) mis Bcex THIOB c4eToB, Hy)KHO BCEro JHUINb HMPOBECTH
IPYNIMPOBKY IO ¢TOJI0Iy account.product cd:

SELECT product_cd, SUM(avail_balance) prod_balance
FROM account
GROUP BY product_cd;

t---mmmmmm - t--—mm - +
| product cd | prod balance |
to-mmmmmmm oo t---mmmmmm oo +
| BUS | 9345.55 |
| o | 19500.00 |
| CHK | 73008.01 |
| MM | 17045.14 |
| SAV | 1855.76 |
| SBL | 50000.00 |
t---mmmmmm - t--—mm - +

Ot1oT 3anpoc GopMupyer 6 Tpymm, MO OAHOU ISl KaXJAOTO THUIIA CYETOB, M 3aTEM
CYMMUPYET JOCTYITHbIE OCTATKH MO0 BCEM CTPOKaM B KaXKJIOW T'PYIIIE.

I'pynnupoBKa no HeCKOJbKUM CTOJI0HAM

B HekoTOphIX ciydasx MOXET IMOHATO0O0UThCsI CHOPMHUPOBATH TPYIIIIHI,
OXBaThIBalOIIMUE Ooyiee OHOrO cToNOma. Pa3sBuBas mnpeapiIylmuii mpumep,

MPEICTaBUM, UYTO TPeOyeTCs] HAMTH OOIINE OCTATKU HE TOJIBKO MO KaKIOMY THITY
CYETOB, HO U MO OTJICJICHUSIM:

SELECT product_cd, open_branch_id,
SUM(avail_balance) tot_balance

FROM account

GROUP BY product_cd, open_branch_id;

i s
| product cd | open branch id | tot balance |
e e e b
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| o | 1| 11500.00 |
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DTOT BapuaHT 3ampoca dopmupyer 14 Tpymm, 10 OJHOW I KaXJIOro
oOHapy»XeHHOT0 B Tabymile acCoUNt coueTaHus TUIa CYETOB U OTACICHUS.

I'pynnupoBka mocpeacTBoM BbIpaKeHU

Kpome cTonb1ioB rpynmupoBKy JaHHBIX MOYKHO BBITIOJIHUTH HA OCHOBAHHH
3HAYEHUM, CTCHEPUPOBAHHBIX BBIPAXKEHUSIMU. PaccMOTpuMm 3ampoc, KOTOpBIN
TPYIIUPYET COTPYIHUKOB I10 TOYy Havana ux paboTel B OaHKe:

SELECT EXTRACT(YEAR FROM start_date) year,
COUNT(*) how_many

FROM employee

GROUP BY EXTRACT(YEAR FROM start_date);

e Fomm +
| year | how many |
+------ e it +
| 2004 | 2 |
| 2005 | 3 |
| 2006 | 2|
| 2007 | 3 |
| 2008 | 2 |
e Fomm +

®opmupoBaHue 00001IeHU

Belmre MbI paccMOTpeH MPUMEP TPYMIHUPOBKH 10 HECKOJIBKHAM CTOJIOIAM,
KOTJa BBIBOAMJIN OOIIME OCTATKH CYETOB IT0 KaXKIOMY THITYy CYETOB M OTAEICHUIO.
JIomycTUM Temepb, 4TO KpOMe OOIIMX OCTATKOB ISl KaKIOTO COYCTAHUS THII
CUETOB/OT/AENEHHE TpeOyeTcs TMOJAY4YHTh K OOLIHE OCTaTKH [0 Ka)IOMy
OTAEIBLHOMY THITy CYeTOB. UTOOBI 3TO CleiaTh, MOKHO HCIOJIL30BATh OIEPATOP
with rollup (c 06061meHEM):

SELECT product_cd, open_branch _id,
SUM(avail_balance) tot_balance

FROM account

GROUP BY product_cd, open_branch_id WITH ROLLUP;



L et t--mmmmm - tommmmm o +
| product cd | open branch id | tot balance |
et t--mm e t---mmmmmmm o t
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| BUS | NULL | 9345.55 |
| o | 1| 11500.00 |
| o | 2| 8000.00 |
| o | NULL | 19500.00 |
| CHK | 1| 782.16 |
| CHK | 2 | 3315.77 |
| CHK | 3| 1057.75 |
| CHK | 4|  67852.33 |
| CHK | NULL | 73008.01 |
| MM | 1| 14832.64 |
| mm | 3 2212.50 |
| mm | NULL | 17045.14 |
| sAv | 1| 767.77 |
| SAV | 2| 700.00 |
| sAv | 4 | 387.99 |
| sAv | NULL | 1855.76 |
| SBL | 3 50000.00 |
| SBL | NULL | 50000.00 |
| NuLL | NULL |  170754.46 | 21 crpoka
L et t--mmmmm e to=—mmmmmmmm - +

Teneps umeeTcst 7 AOMOTHUTENBHBIX PE3yJIbTAaTOB, MO OAHOMY ISl KaXKJIOTO M3
IIECTH Pa3HbIX TUIIOB CYETOB, U OJIMH — 00IIast cymMMa (IJ1s1 BCeX THIIOB c4eToB). [lis
6 0000IIIeHHMIT 10 THITAM CYETOB cTo0e1 Open_branch_id coxepskut 3nauenue null,
IOCKOJIbKY 0000IIeHHEe OCYIIECTBISETCS IO BceM oTaeneHusM. Hampumep,
B3IJISIHYB Ha CTPOKY #3 pe3ynbTaTa, MOKHO 3aMETHUTh, UTO Bcero no cueram BUS Bo
BCcex oT/eneHusx BHeceHo $9345,55. Ctpoka UTOrOBO# CyMMBbI B 000UX CTOJIOIAX,
product_cd u open_branch_id, raxxe coaepsxut 3naucuue NUll. ITocnenuss ctpoka
BBIXOJIHBIX JIaHHBIX IOKa3biBaeT oOmyro cymmy $170 754,46 nms BceX THIIOB
CYETOB M BCEX OTJIEIICHUM.

[Tpu pabote ¢ Oracle Database mist BeimonHeHust 0000IICHUST TPUMEHSETCSI
HEMHOTO OTJIMYAOIIHIACS CHHTAKCHUC:

GROUP BY ROLLUP(product_cd, open_branch_id)

[Ipeumy1iecTBO 3TOro CHHTaKCHCa B TOM, YTO OH TO3BOJISIET BBITIOJIHSTH
0000IIIeHUs 11 TIOJJMHOXECTBa CTOJIOIOB B Oyoke group by. Hampumep, ecnu
TPYHITHPOBKA OCYIIECTBIISETCS IO CTOJIOaM a, b u ¢, MoxHO ObLTO OBl yKa3aTh, YTO
cepBep JIOJDKEH MPOBOIUTH 0000IEHUS TOIBKO s b U C:

GROUP BY a, ROLLUP(b, ¢)

Ecnu kpoMe CyMMBI 1O THIIaM CYETOB TpeOyeTCsl MOJCYUTATh CyMMY IO
KaXJIOMy OTJIEJICHUIO, MOXXHO HCIIOJIb30BaTh BapuaHT With cube, koropsrii



GbopMHUPYET CTPOKH CYMMBI JJII BCEX BO3MOMKHBIX COYETAHHM TPYHITHUPYIOIINUX
CTOJIOIIOB:

SELECT product_cd, open_branch_id,
SUM(avail_balance) tot_balance

FROM account

GROUP BY product_cd, open_branch_id WITH CUBE;

to-mmmmm o b to——mmmmmmm - +
| product cd | open branch id | tot balance |
e it e b bbb t---mmm oo +
| NULL | NULL | 170754.46 |
| NULL | 1| 27882.57 |
| NULL | 2| 21361.32 |
| NULL | 3| s53270.25 |
| NULL | 4| AB240.32 |
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| BUS | NULL | 9345.55 |
| o | 1| 11500.00 |
| D | 2| 8o00.00 |
| co | NULL | 19500.00 |
| CHK | 1| 782.16 |
| CHK | 2 | 3315.77 |
| CHK | 3| 1057.75 |
| CHK | 4|  67852.33 |
| CHK | NULL | 73008.01 |
| MM | 1| 14832.64 |
| mm | 3 2212.50 |
| mm | NULL | 17045.14 |
| SAv | 1| 767.77 |
| SAv | 2| 700.00 |
| sAv | 4 | 387.99 |
| sAv | NULL | 1855.76 |
| SBL | 3 50000.00 |
| sBL | NULL |  s50000.00 | 25 cTpoK
to-mmmmm o b to——mmmmmmm - +

[Tpumenenne With cube maer Ha 4 crpoku Oomblie, yem Bepcus 3ampoca ¢ With
rollup, mo oxHo#t Mg kaxmoro u3 yerbipex ID oTnencHuit. Kak u B cimydae ¢ with
rollup, 3nauenust null B cronbue product_cd o6o3Ha4arOT TO, YTO MPOU3BOIUTCS
CYMMHPOBAHHE TI0 OT/ICTICHUSIM.

ITpu pabote ¢ Oracle Database ans ykasanus Ha omepaiuio CUbe Takxke
NPUMEHSICTCS HEMHOTO OTIMYAFOIIUNACS CUHTAKCHUC:

GROUP BY CUBE(product_cd, open_branch_id)
YcaoBus rpynnoBoi GpuiabTpanuu

B nexuuun 4 Obutv pencTaBlIeHbl pa3IuyHbIe TUIBl YCIOBUN (pUIIbTpauu U
NIOKa3aHO, KaK UX MOKHO UCIIOJIb30BaTh B Oyioke Where. [Ipu rpynmnupoBKe JaHHBIX
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TOXKE€ MOXKHO MPHUMEHSTH YCIOBHS (QUIBTPAIMKU K JIAHHBIM TOC)e (POPMUPOBAHUS
rpyIin. DTOT TUI YCIOBUH GUIbTPAIlMK JODKEH pacojaraThes B 0stoke having:

SELECT product_cd, SUM(avail_balance) prod_balance
FROM account

WHERE status = 'ACTIVE'

\ y
GROUP BY product_cd = CIOBHS (PHIBTPALIHH
HAVING SUM(avail_balance) >= 10000;

to-mmmmmmmm - t--mmmmmmm - +
| product cd | prod balance |
Fommm - Fommmm - +
| o | 19500.00 |
| CHK | 73008.01 |
| MM | 17045.14 |
| SBL | 50000.00 |
Fommm - Fommmm - +

JlaHHBII 3a1IpOC CONEPKUT ABA YCIOBUS (PHIIbTpALIUU:

1) B Omoke Where, xoTopoe oTcenMBaeT HEaKTHBHBIC cueTa (BO3JICHCTBYET Ha
JaHHBIE 00 TPYIIITUPOBKN);

2) B Omoke having, koTopoe OTCeHBAaEeT cueTa BCEX THIIOB C OOIIUM JIOCTYITHBIM
octatkom Merbiie $10 000 (Bo3aeiicTBYeT Ha TaHHBIC nOC/Ie CO3MAHUS TPYIIN).

Ecnu mo ommbke oba ¢uiabTpa moMmerneHsl B 0ok Where, BO3HUKaeT
CJIeIyIoIIas OmmoOKa:

SELECT product_cd, SUM(avail_balance) prod_balance
FROM account
WHERE status = 'ACTIVE'
AND SUM(avail_balance) > 10000
GROUP BY product_cd;

ERROR 1111 (HYO000): Invalid use of group function

JlanHbIit 3ampoc nan c0oil, MOTOMY YTO arperaTHyio (yHKIIMIO HEllb3sl BKJIIOYATh B
om0k Where.

I Tlpu BBemeHWHM (GUIBTPOB B 3ampoc, BKIOYArOIIKN 0ok group by,
HEOOXOJMMO TINATEIPHO MPOJAyMaTh, K 4YeMy NpPHMEHsSETCS QWIBTp — K
HEOoOpaOOTaHHBIM JIaHHBIM (TOTIa OH OTHOCHUTCS K Onoky Where) wmmm
CTPYIIITMPOBAHHBIM JIAHHBIM (B 3TOM CJTy4dae OH OTHOCHTCS K Ooky having).

B ©Onok having, ogHako, MOXHO BKJIIOYHTH arperatHbie (YHKIUH, He
niepevncieHHbIe B Oyoke Select, Hanpumep:
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SELECT product_cd, SUM(avail_balance) prod_balance
FROM account
WHERE status = 'ACTIVE'
GROUP BY product_cd
HAVING MIN(avail_balance) >= 1000
AND MAX(avail_balance) <= 10000;

Fommm oo Fo——mm - +
| product cd | prod balance |
Fmmmm e e +
| Do | 19500.00 |
| MM 17045.14 |
e e +

OT1oT 3anpoc (GopmMupyer OOHIMEe OCTATKU JJIsi KaXKIOro THMa CYETOB, HO
ycioBue QuibTpanuu 010ka having uckirodaer Bce TPYIMIBl, MHHHUMAIbHBINA
octaTok KOTopbiX MeHbIne $1000 win MakCHMaIbHBIA OCTATOK KOTOPBIX OOJIbIIIE

$10 000.
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