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CaHKT-neTepbyprcknm yHUBEPCUTET
@Business OY



OYHKUMOHA/IBHOCTb U
NPON3BOANTENBHOCTb

«Ecnn nponsBoanTeIbHOCTb HEAOCTATOUYHa,
noaoXanTe roa» - 2?27

— B YHMBepcUTeTax — Aa

— B peanbHoOCTK - HET

«Performance is not an issue» - ??7?
— B software engineering — aa
— B peanbHoOCTK - HET

«Bcnencrteme Henpmemnemoro BpemeHu
OTBETa CKanamBatoTca bonblume ovepegmn»



@Business QY, Finland

* M3roToBNieHUE NHGOPMALLMOHHbIX CUCTEM
cpeaHero pasmepa Ha 3aKa3

e CYB/A: Oracle, MS SQL, IBM DB2, Solid n ap.
e \Web-KineHT, otyeTbl

e Murpauua n nHTerpauma

e JlecATKM NPOEKTOB B roA,

MHormne npumepbl B3ATbl U3 NPAKTUKU APYTUX
KOMMNaHUu



[MpoeKTbl 1 6a3bl AaHHbIX

PasHoob6pa3Hblie oTpac/in HAPOAHOTO XO3AMUCTBA
EBponbl

TpyA0eMKOCTb NPOEKTOB OT 3 HeaesNb A0
HECKOJIbKMX NeT

CYB/l: BbiIcOKONpounsBoauTenbHble U Heagoporue

ba3bl AaHHbIX

— Obbem oT egnHUL, A0 coTeH 6
— O1 100 po 500 Tabnuy,

— O1 300 po 3000 SQL 3anpocos
— OLTP, reports, OLAP



HacTpounka

KoopaAnHaTOp NpoekKTa:

«3aKa34yMKM }KanyoTcsa Ha Med/IeHHOCTb
cuctemsbl. [locmoTpuTe, NoXKanymcrta, Kakme

HYXHO 000aBUTb UHAEKCHI»

HokymeHTauuna no CYb/.:

«CUCTEMA, HE NOArOTOB/IEHHAA BO BpeMs
Pa3paboTKn, ManosPpPeKTUBHA»



HacTpounka

e HacTpoMKOW Ha3bIBaeTCA COBOKYMHOCTb Mep,
HeobxoauMbIX ANA NPUBEAEHNA CUCTEMbI B
COOTBETCTBME C TpeboBaHNAMMU MO
NPON3BOAUTENBHOCTU HE€3 N3MEHEHUSA
OYHKLMOHANIbHOCTU

* Mepbl N0 HAaCTPOUKe HeEObXoAMMbI Ha BCEX
da3ax co3aaHMNA CUCTEMBDI, HAYNHAA CO
cneunPuKkaumm TpeboBaHUM



KHUIM NO HacTpouKe

* Dennis Shasha and Philippe Bonnet: Database
tuning: principles, experiments and
troubleshooting techniques. Morgan-
Kaufmann, San Francisco, CA, 2002.

 D. Tow. {SQL} tuning. O'Reily, Sebastopol, CA,
2003.



OrpaHM4YeHHOCTb pecypcosB

2-HeaenbHble MPOrPaMMMUCTbI HE
npeaHa3HayYeHbl AN1A NONYYEHUSA BbICOKOM
NPOU3BOANTENBHOCTU

CTOMMOCTb 1 BpemMA NPOEKTOB
Ob6beKTHbIE TEXHONOMMM, KapKachl, ...

YnpaBaeHne KayecTBOM



[leccnmmnsauma Ha paHHUX pa3ax

Bbibop KOHPUrypaumm Ha OCHOBE peKNaMHbIX
MaTepmnasioB NpousBoauTenen

AMpUopHbIe aPXUTEKTYPHbIE peLleHnA
Oneperkatowee npoekTnposaHue b/l

IMOLMOHA/IbHbBIN BbIOOP NPOrpamMMmMHbIX
cpeacTs



[lpoeKTnpoBaHue

Ob6beKTHaa moaenb n moaens b/
[MbKaa cTpyKTypa b[l: AMHamm4yecKasa cxema
Cypporartbl (t_time)

Hopmanunsaumna, AeHopmanmsauyusa,
MaTepunanmsauma



TepHapHaAa cxema b/l

Create table ObjAttrValue(
object 1d,
Attr_ name,
Attr value);

N3o0bpeTtanacb n nybanKoBanacb MHOrOKPATHO

daTtanbHO HA CKONIbKO-HNBYAb 6ONbLLINX
obbemax AaHHbIX

MHOoraa ontumanbHa



HacTpanBaemble 3anncu

Create table custom obj type (
obj 1d,
Obj type 1d,
num_attrl,
num_attr2,

string attr 1,
) =

[Tnoxo paboTaeT Ha 6bonbluMX oH6Hbemax



[leccnmmn3auma C NOMOLLbLO
CYppOraTos

Create table meal(ts datetime, val,cust_id,unit)

Improvement:
Create table mea3(ts i1d, val,cust i1d,unit_id,
cts, uts, cuil, uuil, dts, dui.);
Create table t time(ts i1d, ts, ts properties..)
Create table t unit( unit _i1d, .);

[lononHuUTeNnbHblE onepaunumn coeanHeHnA
[loTepA Knactepumsaumnu
Heuncnonb3yemble atpubyThbl

26 =>25T6



Hopmanunsauma n «aeHopmanmsaumar»

* Mud o0 HU3KOU 3PPEeKTUBHOCTU
HOPMaNN30BaHHbIX CXEM

e CMmelluMBaHME NOMMYECKOro NPOEeKTUPOBaAHNA U
NPOEKTUPOBAHUA CXEMbI XPaHEHUS
* BblbOp CTPYKTYpPbI XPaHEHUA?

— KnacTtepusauma

— MaTepuannsauma



Co3gaHune Koga NpPUaoXKeHuA

Java KaK MHCTPYMEHT neccumm3aLmm
KapKachl

Ob6beKTHO-peNSALMOHHbIE OTODPaXKeHUn
Cursors are death

[lpaBuNa rpaHyNAPHOCTU



Ob6bEKTHO-OPUEHTUPOBAHHOE
nporpaMmmMmmpoBaHne N oONTUMMN3ALUA

- Manundect 3-ro nokonenusa b1 (1990):

o «[lporpammmncTbl AOMKHbI NPUHATb TOT GaKT,
4YTO ONTUMM3ATOP BbINOSIHUT 3aMPOC JIyyLle,
4emM OHMY

O6beKTHOE NPOrPaMMUPOBAHNE MOMKET
NOJIHOCTbIO HEMTPA/IN30BATb BCE
BO3MOKHOCTU ONTMMM3ATOpPa 3anNpPoCoB



[TaHn4ecKaa 60a3Hb SQL

e [leknapaTUBHbIN CUIb TPYAEH ANA MacCOBOrO
NPOrpPaMMMpPOBaAHUA

* YyebHUKM O-O peKomeHAOyoT NCNONb30BaHUE
TO/IbKO NPUMUTUBHbBIX 3aMNPOCOB

e OyHKUuMmM CYB aybnmnpytotca B Koae
NPUNOXKEHNA

* YulepbHble 0bbeKkTHble 060104KKM Ana SQL
e KapkKachl



YHuBepcanbHbin nHTepdenc b1

e Peanunsyetca napon pyHKUUN ANA N3BNEYEHUS

M 3aNUCU CKaNAPHbIX 3HAYEHUM
Get_value(db, table, column, 1d)
Set value(db, table, column, 1d, value)

e Pa3pabaTbiBa/sicA BO MHOIMMX OpPraHmn3aumax



3aMKHYTOCTb OO BbEKTHbIX CUCTEM

[TporpaMmu1CTbl He 3aKPbIBAOT KYPCOpbI,
paccynTbiBasA Ha cObopKy mycopa

CYB/] 3aKpblBaeT Kypcopbl NpU 3aBepLUeHnmn
ceaHca

CeaHCbl HUKOrAa He 3aKpbiBatoOTCH, a
MCNOIb3YIOTCA ANA APYTNX NPUNOKEHUN

OwmnbKa npucyTcTeyeT B HONbLUNHCTBE
MPUIOXKEHUN, HANMMCAHHbIX Ha java



Cursors are Death

(ChaBa n3 KHuru D. Shasha no HacTponKe B/1)

Co3aaHue Kypcopa BK/IHOYAET HECKOJ/IbKO CETEBbIX
obMeHOB C OXKUAaHNEM OTBETA

MNepenaya pe3y/bTaToOB BbINONHEHUA KypCcopa
BbINOJ/IHAETCA aCUHXPOHHO

Ob6beKTHbIE NPOrpamMmmbl OObIYHO MCNONb3YIOT
60/1blLIOE KONMYECTBO MENKMX 3aNPOCOB

16000 3anpocoB ANA NoCcTpoeHUa GopMmbl,
coaeprKawen okono 100 nonent — 6 MUHYT



[1lpaBuAa rPaHyNAPHOCTU 3aNpPOCOB

e KonmnyecTtBo 3anpocoB He AO0AXKHO ObITb
MPONOPLMOHANbHO YNCAY NO/IyYaEMbIX CTPOK

 Ecnn n3 tabnnubl YMTaloTCA AaHHbIE, TO BCE
Heobxoaumble aTPUbyTbl A0NKHbI ObITb
No/ly4eHbl B TOM }Ke 3anpoce

e YcnosuaA cenekumm JONXKHbI BKAHOYATLCA B
3anpoc, a He NPoBEPATLCH B KOAe
NPUNONKEHUS



HacTpouKa cepsepa b/]

e EanMHCcTBEHHasa obuenpu3HaHHaA 3a43a4a
aaMUHUCTpaTopa b/l

e [lpaKTn4ecKkn He TpebyeTca ANAa HeaopPOorux
CYB/l, TaK KaK OTCYTCTBYIOT a/1bTepHaTUBbI

* BbicOKONpou3BoauTeNbHbIE CUCTEMbI OObIYHO
06n1343at0T aBTOMATUYECKMMU CPeaCcTBaMMU
KOHpUTrypaLmm n BMeLlaTenbCcTBO TpebyeTcs
TOJIbKO B PeAKNX CNy4asx



ABTOMATU4YECKaa HacTpouKa SQL

cchepoBaHMA U peKknama

B 6onblWIMHCTBE CAyyaeB ONTUMM3ATOPDI
BbiCOKonpoussoautenbHbix CYb/1
BblpabaTbIiBalOT BbICOKOKAYECTBEHHbIE MAAHbI

MollHble cpeacTBa aHaM3a U ANArHOCTUKMU
AnanTuBHble MeToAbl ONTUMM3ALUN

N Tem He meHee B TPYAHbIX C/Iy4anax:
«consider SQL re-writing»



Mudbl, cBA3aHHble ¢ SQL

* He cnegyet ncnonb3osaTtb 6bonee 5 onepauynmn
coeIMHEHUA B 3anpoce (MOoKeT bbITb
onpaBAaHHO TONbKO B Hegopornx CYB/)

* [lpeactaBneHus (view) matepuanmsytoTca npum
BbINOJIHEHUW 3aNPOCOB MNOJIHOCTbIO

® OﬂepaLI,l/Il/I coeanHeHnA BblIMOJIHAKOTCA
BZ1IOXKEHHbIMUN LULUNK/1TaMU (TOI'IbKO B HEAOPOTINX
CYB/)



HacTtpounka SQL: cTpaterma

[MonyyeHmne OuEeHOK CHU3Y ANA BPEMEHMU
BbINOJIHEHWA 3aMNPOCa U CONOCTaBNEHUE C
TpeboBaHUAMMU

AHann3 naaHa u BbIABJIEHNE ONepPaLVi,
BbI3bIBAOLWMNX HEYA0BNETBOPUTENBHYIO
NPOU3BOANTENBHOCTb

[lepenncbiBaHUe 3anpoca
[TlocTpoeHmne NHAEKCOB MU MaTepuaansaynin
Mcnonb3oBaHMe NOACKA30K ONTUMM3ATOPY



RopoTKMe 3anpochl

Pe3ynbTtaT 3aBUCUT OT HEOONLLLOW AONAN CTPOK
bonbLnx Tabauu,

Ob6blYHO HEOOXOAMMbBI MHAOEKCHI

Ob6bl4HO Hanbonee adpdPeKTUBHbI COeaNHEHUS
row NL

rpyI'II'IMpOBKa U COPTUPOBKA NPAKTUHECKUN HE
BNAKOT Ha BpeMA BbINO/IHEHUNA



JKBMBaNeHTHble Nnpeobpa3zoBaHmAa SQL

e KomneHcnpyroT cnaboctb onTMMMU3aTopa

* UNION smecto OR

e NOT EXISTS smecto MAX nnn MIN

* BnoxeHHble NoAa3anpochl C arpernpoBaHnem

 TPaH3UTMBHOCTb PAaBEHCTBA B COEANHEHUSAX C
OOWMM K/THOUOM:

tl.a = t2.a = t3.a



HeskBMBaneHTHble Nnpeobpa3oBaHUA

OnNTUMM3aToOp HE UMeEeT NpaBa Ha NOAOH6HbIe
TpaHchopmauuu

YcTpaHeHne n3bbITOYHbIX COEANUHEHU
(Hanpumep, B/IOXKEHHbIX NOA3aMNpPOCOB)

BBeaeHme n30bITOYHbIX YCNOBUM HA OCHOBE
CEMaHTUKN MPUIOKEHMUA

Mcnonb3oBaHUe N36bITOYHOCTU CXEMDI
(nepeHoc ycnoBun cenexkumm)



bonbline 3anpochbl

[MoNHbIN NPpOCMOTP Heobxoanm ans
Nnoay4YeHusa pesysibraTa

KaK npaBunao, MHAEKCbl becnonesHol
Ob6bI4HO XopoLwo paboTtaet hash join

OCHOBHOM NMPUEM HAaCTPOUKU — UCK/THOYEHUE
MHOTOKPaTHbIX NPOCMOTPOB bonbLUMX Tabnnu



KackagHoe arpernpoBaHue

e O6bIYHO ONTUMM3ATOPbLI BbINOAHAIOT
arperMpoBaHmne nNocae Bcex onepauni
coegnHeHUs

 PaHHee BbINOJHEHME YaCTUYHOTIO
arpermpoBaHMA MOXKET CYyLLECTBEHHO
COKPaTUTb BPeMs BbIMOJHEHMA 3aMpoca



[lpyrne acneKkTbl HACTPOUKMU

* TpaH3aKuuu

e [Mapannennsm u oyeHb bonbLine H6a3bl
NAHHbIX

e XML KaK cpeacTtso neccMmmsaumnm



BmecTo 3aKa4YeHus

N30b6peTaTenbHOCTb
NPOrpaMmmmnCTOB HACTPOMKA
npeaena He MMeerT, Exg"‘?}\'ﬁ_"‘::g
NO3TOMY 33a4a4U e
HAaCTPOUKU
BO3HMKAIOT NOYTU B e ——

KaXXJOM MpoeKTe.

B e R

Hial TP s LRSS DS i

WL AN &

=

AR



