RN 1111111111111111111111111111 *159159* SYSTEM AND METHOD TO PREDI CT
‘ELAPSED RESPONSE TI ME FOR A QUERY DURI NG APPLI CATI O\I DEVELOPMENT STAGE

F ELD OF THE I NVENTION [1] The invention in general ”"mmmimmmﬁm yst em and
et hod to predict an el apsed response tine for a queryl cularly,
tthe system and nmethod relates to a system and met hod to pr&gdiset the di sk

access response tine for the qTerI%2 duri n gg)pl i cation devel opment st age.

BACKGROUND BFSTEM AN@@EWD EINCT, LAB’§ BE@PD&%E BIMBE&AER dpnent
envi ronment , dur| ]ﬁ\;\ﬂq t @)'PPEW??I Ggportant factor
IS query retrieva t| me Neé{%gsﬁiiqﬁ%q;ihe application. g?%er t he
application is developed, it's tested to check for all the necessary
results over various databases. Execution of query and its response tine is
very much dependent on a dat abase size. Database size is rather one of the
nmost inportant factors that ﬁy? ponse tinme. Further, the
query response tine is drast|6\1§:leai([:tlflfj o ngcﬁét he grow ng size of the
dat abase. Thus it is very inportant to predi ct and check for the el apsed
response [P0lte of Tke muentipnfiprgenérel riéﬁt@}ews?i spstataead avdyd Dhedet abelepsedi ze
may affect r f I

generation {Q@ngggfrng f{):ligch &‘e Mlaﬂfa avaﬂ(}%b h%ré?l R@lqr%efxg ?O§@%t08? ?839&811
respect to gndemgthed &ppredict élsphﬂk%cd:ss mesponse i timgp ﬁm tlepqpleryc diringrancippbtadione nt
stage and f(g he var |ng si ze of the database. The nobst commonly foll owed
approach us®eCWPPFRY g8n of database to test the application. Many a tinmes,
resource associ ated problens al so affects the process of testing. Large and
power ful storage servers are required to store huge mass of data and

records required for the t EACRERONYR GhELE INY§& THQtor ds, data | oadi ng is
al so one (gt he ﬁomﬁbﬂtébaE@%?ﬂlcQﬁ&P'd@v@o pohéht ehtirShnldnt b&ﬁﬁl@?&le'dﬁﬁﬁﬁt@ﬂt to

provi de a soI ution by which testing may be done w thout consum ng
addi tional deslpments sagel the jnepnsient fdote, 18191&6111@11’@!@1!39!@1@&@1t151111$1t.‘[1§1111

*C(1(1(1( 17apphc?§}z{%§¥r gg aydi:'caltiw I'T:J\I(Evgxped, it’s tested to check for all the necessary

results over various databases. Execution of query and its response time is very much

dependent on a database size. Database size is rather one of the most important factors
that affects the query response time. Further, the query response time is drastically
affected with the growing size of the database. Thus it is very important to predict and
check for the elapsed response time of a query for the large size databases. The database
size may affect the performance of an application badly.

[003] Various load generation tools are commercially available to provide a solution
with respect to query elapsed response time during an application development stage and
for the varying size of the database. The most commonly followed approach uses a
fraction of database to tést the application. Many a times, resource associated problems
also affects the process of testing. Large and powerful storage servers are required to
store huge mass of data and records required for the testing. With these huge records,
data loading is also one of the commonly faced problems.

[004] Thus it becomes important to provide a solution by which testing may be done

without consuming additional resources and in lesser time.
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[5] This summary is provided to introduce aspects related to systens and
‘met hdds to predict an el apsed response time for a query during an
application devel opnent stage and the aspects are further described bel ow
in the detailed description. This summary is not intended to identify
gssential features of the clained subject matter nor is it intended for use
in determning or limting tS@WAM@FTﬁMWHﬂT&@H\ISUbj ect matter. [6] A

system t edi an el apsed re time for a urin

appl i cat ﬂ8‘2§] d evcflgﬁ%tﬁ?laxgrtlggrowdsggge in 0 ceecfxspc‘:ﬁs rela%%eigé}/s %%ar% r}hoc}s to
processor ap@diat ae¢mpsyd espdse dnie dort ah@;epy mﬁﬁ@mrapprfdaamp deceparnt dtsgecapabl e
of executing a plurality of nmpdul es stored i The plurality of
modul es con%ﬁaé%eg Sﬁregn'éﬁéﬁgﬁcekec B msdisrag @g?ﬁr«‘na %gfhtSéug&meSenq the
-query over %t&%&@ﬁﬁt%@nnf?@ss%ﬂﬁﬁl @éa!r&es mﬁykenﬁ&rﬁubgwe%é&oem Ah@dtdor

dat abase in order to obtain an enul ated database, a classification nodule
confi gured vss igMetswnifipgon Emgingrthe mseqf fbpélﬂl@drﬁ@hlecbﬁat@écess of the

dat abase t he

determ ne[,e%e;n an;&gEtXmgt? g)e%h&aaﬁj 8 %n%%a%?erhug&d ety ea;ﬁ;%T p%lg&{‘l respect
to the snal ﬂe\@lcmmedasta@asedlsc‘[bEdaEh@s&tqmatCDmpnseanﬂ & h@cmommei e MgeIaeTE
sensitive to aﬂﬁsﬁii ze of the dz:%abase The S fuht her c&l ri sesd?
conput at i on&PPHEARI 8 RERFSYur &l PFEERT Suf*Re £ CRBtPe 3Rl PEEY £ day

for the quektyrednin titemembilyaThe pRigdlidy astobyledSdniygisas 6f agsdri |eﬁahmnnﬁ>ﬁe1e| f| c
t echni que over the access pattern and the one or ng]rne par aﬂaﬁt ers and to

det er mi ne t AMfigIEdSQFXPedn s @y Muclo dpfbasguap grpgfion frodulf tonfighreddPabase

by using theyjRRUhLe AataBie iRRES So bl EPEmyBiM BftalZ & Obssiiandahrbage. [ 7]
A method to predict el apsed response tinme for a query during an application
devel opnment cotfegedits cldsssiyltosgury Hased lnmnhodocipmf}acqeseef thé datatmsaiby thg quére query
EHO it S L L S o g ke e B L

dat abase, c‘fnéssp? fi?l SO exeture base& dcCéss of

t he dat abaseithyont foe nqmepatamaﬁrsdmﬂere@pem ngtharmal 628 slafbist €The @cewd@amerhh one
or nore paraneters with respect to the size dgt abase. The access pattern

and the par AMbtheparagielersap sensitiye 1q g size of g darbasgel hespaduesdurther ComaRRS
further conpfhsem eﬁanomhfdah@tdoagg@@d |t@9&l§ul@t‘étalﬂlihp1ﬁf(ﬁlﬁﬁl$ abdeB®rif@rfof BR query
on the enul ated data ase usi ng classification specific technique over
the access @8 ewnth arfr@qlzﬁe}/ 6ﬁéba§¢ bh‘o‘?@%o&ﬂé?ﬁﬁﬁéﬂ*@naﬁmc@@t@lhﬁi%i? PyeL He

el apsed res Iy t tinme
For varyt ng e aebpiinl B ishn SR ribieiS LB Bt SRl BERE R 10
t he det erm nf thg qacnyefssthpatrmmtem drtabage by tsngthe igut-putpet raesanviecios yaryng

enul ating, the {:t% 5 @tl ng and the determ ning el apsed response tine are
performed b ‘Z‘fﬂ ﬁ 0e&8or . [ 8] A conmputer program product having enbodi ed
t hereon a00pNput &r mpthog rtarprédmtm@ﬂe@&espbxﬁeaﬁﬁb f@SPQISE durifg anOspphcaiionr y
during an application devel opnent stage is disclosed. The conputer program
product confFyedepgnest Stég‘bfso@?“dﬁ%eéo@ée é&‘?@é’ét‘ioﬁ‘g’“ﬁﬁe‘ﬁq‘?}‘éf;‘i}m& P IHCYNRICT 2si ze

dat abase, agpLRQEAMAARE hObaRY Al dB& tb RBatPIPOAIRd QatdbRE  cldsHifARE Blen an
emul at ed dat abase, a pro%pam code classifying the query so execut ed based

upon a node qBdry eceEsuted bpsed epanadbaeederyf adsessefethy database by ot an oind

- determ ning

respect |t o CRAEREERD sPAK BLRAPUBNRY I b SRR PRI O U ATRRE S Me'ele,

par anet ers antebzsen’Ehet aceesstpatternsingd ehe)paraﬂnaeﬂam‘abasmve The s«'zarqfuhe datpbasgr am

product fur rlses of .a pro m code ¢ tin ut - out put
DCcess. ti me o melpd Nuir pgerhs b SC s Honfig o me bisER Pt B iy ¢
t echni que owerenill@edafnstase PALLIRE B cRRMIfidatien ORRifRItedil(Re PAGANRARES paRena
program code deternining the el apsed response tinme for the g ueréRby usi ng

t he i nput - odtpthe one CEEWI parameters apd doterynige the ¢apsed eespensabsdor BRIGRETY

DESCRI PTI ONb§F us%’ot\ﬁ\(e %t[oglpugggcegsernﬁ’fel f%g vg@%r@ '3,195 oPhd BadRSEr RS inMHeh
reference to the acconpanying figures. In the figures, the |eft-nost
digit(s) of a reference nunber identifies the figure in which the reference
nunber first appears. The same nunberg are used throughout the drawings to

refer |ike features and conmponents. [0010]Figure 1 illustrates the network
i npl enentation of the systemin accordance with an enbodi nent of the
invention. [0011]Figure 2 illustrates various nodul es present in the system

in accordance with an enbodi nent of the invention. [0012] Figure 3
illustrates the step wi se nmethodol ogy for predicting el apsed response tine
of the query in accordance with an enbodi nent of the invention.



{0013] Figure 4 illustrates the el apsed response tine for a full table scan
query i n accordance with an exenplary enbodi nent of the invention.

[0014] Figure 5 illustrates the el apsed response tinme for a fast index and
primary index scan query in accordance with an exenplary enbodi rent of the
invention. [0015]Figure 6 illustrates the el apsed response tinme for a

non- uni que éxmdmimgsahﬂ clpugifyyng, nthacdetrohéice avdcsh patterexdomd avith endbodi mert of

t-he invention. LED SCR PTI 0018] tem. .met hod and conput er

bt ogr am pr oBTEPEEE: B GEATIE] Uy SUE METBHLEY 4 BHGE CPEarpor T Hgan
~appl i cati onpéeype®piaRiprsded@e are disclosed. The query is first executed
and t he dat abase is enulated. The query is then classified based on a node

of accesd$] t heAFRPWHEE Sragram Wé"‘h‘ﬁte?%)”nqé\?lpb‘?dl%%@et?@é 3y CQURPUEGT ERTAEY
access patt ealcpglagﬁﬁ_ Iggﬁﬁgéaﬁﬁle tﬁfr EQEL gumtgaérp%g)l ﬁJiﬁ 8RR10BmeiPéthoe is
. attern a

paraneters are deternmin e acces e paraneters are
sensi tive tdisdpsed. dhe compaeat ploaser arduttyquepokesqefer progran gbde ctecotig taery

retrieval S r%évwlérha srrﬁ?aslfsei\%f (?attel%a a pr%ﬁrﬁlc% fr e%%’at%%t ebg sca%asé Hflgorder tot put

access tinelare calcu ated” datapase By a
cl assi fi cat pleainsancesslateé clhnbapeca (pvcegrarh hedackesyigatht e;uaryasmdeiebﬁed)Masedr nor e

paraneters to obta nerrulgi(ijﬁfﬂ aetolater determ.ne the query
el apsed r es PRSP RE 36rss 4% (LB ARd A RIS\ ARE detgypite ang

descri bed syst&rpaans amdisheieh R PRt phraRBieR S REpdcEBPAO SBall Lil® dftilast, he
gquery during_ an plication develo ment stage may be inplenented in an

nunber of dWP?réWéﬁ? a%mfﬁ?wn dhag %%met@rﬁwer BRI © 2 dedefdhe dgattasey dhat |yons
the enbodi negt s @r Hﬁ‘éi! fluflndr MRnpP:e3 a ? mérr“ES ct)Qe} kﬁ%l&ﬂloea&{em%h@r y

system [0018]Refe r n owto Figure'1l, a ne i mpl errent ati on 100 of
system 102 Dl@tpma@d@settmarfoethamsméhw@@mmsaeby ugneg a slasdliﬁmbn apeedjc technique
accordance iment .of the present

erbods mont , SRS ERRGT RN obred rBrE B Qe i S SBhintioe WPediBinee 11 e
of the quer ;hefednpsai xpspmdsmtﬁme fordiad @leasey bsin@ﬂmliaiut-mgtpnh:&:cws@ﬂkwcﬁ)r odtying

dat abase. Usi nggg amab si ze dat abase, various statistical paraneters |ike
access patt&fh #2484t abase by the query and one or nore parameters are
determ ned. The access pattern and paraneters are then used to enulate the

producti on database to calcul ate the query response tine.
BRIEF DESCRIPTION OF DRAWINGS

[009] The detéiled description is described with reference to the accompanying figures.
In the figures, the left-most digit(s) of a reference number identifies the figure in which
the reference number first appears. The same numbers are used throughout the drawings
to refer like features and components.

[0010] Figure 1 illustrates the network implementation of the system in accordance with
an embodiment of the invention.

[0011] Figure 2 illustrates various modules present in the system in accordance with an
embodiment of the invention.

[0012] Figure 3 illustrates the step wise methodology for predicting elapsed response
time of the query in accordance with an embodiment of the invention.

[0013] Figure 4 illustrates the elapsed response time for a full table scan query in

accordance with an exemplary embodiment of the invention.



([ 0019] Al t hough t'he present subject matter is explained considering that the
systeém 102 is inplenented as an application on a server, it nmay be
understood that the system 102 nay al so be inplenmented in a variety of
conputing systens, such as a |laptop conputer, a desktop conputer, a

not ebook, a workstation, a nainfrane conputer, a server, a network server,
and the |[Dle] | tFigidelS5 ilasttangeths tapsbdtrbgondehdns Yatefntlidexnay frmag dekged by
mal tiple users througch one or. nore user dev(imcd;es 19@-1, 104-2...104-N,

col | ecti vel $FP QPREY MpgFepislance within eXsHPREY ¢ et ol iC BYHPRat i ons resi di ng
on the ugesisfevigigsre bQAusufared MR @5Hs&d rebpRsdBRE felavioaanigi@4nd®RYcdnfubHdg, but
are not limted to, a portable conputer, a personal digital assistant, a
handhel d detdicewancerieitthiangrerptaat pubodimprt of theringatipees 104 are

conmmuni catively coupled to the §gpAﬁ@D19§S&ﬁij@@ a network 106. [0020]In
one inplementation, the network 106 may be a wirel ess network, a wred

net wor k dP0¥6] c on$isteat, innathadnenderminpuien @ragednvprddudtd peedictiedapserpicsprant toheas one
of the diffgrent types of networks, such as jntranet . |Qqc ar ea .net wor k
(LA < i ettt PSR o ARRSGET el st 6 Meetmseda Ther ARSRAT VK 106
may either becatedend detdadibaetivwemkilanrd. The hacreds theh whkfiedTbsed bah anbdeatfwor k
represents an associgtion of the different types of .networks that e a
Vari ety of frerdons dupge B by 1 irhe st diin ABri b geonBte kAt By,
Transm ssi ogatSard B?'th-( W%ﬁn@'vﬁhﬁ%@br Riof! pratncterSGRE ldBrmMéd. eTtRSecess

Appl i cation Protocol and the |ike, to comunicate wth one another.
Furt her thep#tetmend theasrangierp ged sragitiye (apice of thef daabasiornd GegicE ayeryiand| udi ng

routers, br%ﬁ& fhe ng»«%cr%e-valcgmﬁﬁ P&Bg&mﬁﬁvm%sgi% éﬂﬁle%%{s%.ﬁnpa@&l@d\hien

l'ike. [0021] Referr now to Figure system 102 is illustrate
accor dance wdctds tane archeliulatedt fonfhetdnmilped daaass bpjapplyingst dlassifichtronoaveess

enbodi ment, the system 102 may_ include at |east one processor 202 . 2
Thput ] out pult Tl Sieh s PRt Phgn 1% B or SRS pBamhdS PR atoryalY
processor 20Aabmeytolletet daidraiifthe duas caped @¢spomseaintd fof hp koRSSIalatbase.

m croconputers, mcrocontrollers, digital signal processors, central

processi Mgoumi t SWhilt adpRctiBe ddsbitsed shQ@in@nd netholdlté pdict aneligsed ARpordetinees
that Mani pul ate signal s based on gperational instructjons. Anong other
capabi | i ti efor thpdugly fwing: ahapplispien devsiopmerat stege dpay boit@plemsnied i #0Yngd

execut e CONMpuhE- hEWIRELE LORHIHE! bRASnsS @K BOnhehtd, NEndiBR TR Mt PBiond, 0822] The
I/Ointerface 204 may include a variety of software and hardware

i nt er f aces, ehbrdigguprpicalescaibabin the centexd ebthe Jolipvapnhexealplary systdmht er f ace, and
the like. The I/Ointerface 204 may allow the system 102 to interact with a
user dird8018} orRefhrimggiow te Fagurert adesiiverks immeamerfationh G0, of Kystant QOR niper f ace

204 may enaBJeﬁicE gﬁa elgf{s%h ?ggpgt%% th ﬁqmg{.eﬁ,%leaccordmce with an embodiment of the
present subject matter. In one embodiment, the system 102 provides for prediction of

- elapsed response time of the query for a production database by emulating the production

database. Using a small size database, various statistical parameters like access pattern of

the database by the query and one or more parameters are determined. The access pattern

and parameters are then used to emulate the production database to calculate the query

response time.

[0019] Although the present subject matter is explained considering that the system 102
is implemented as an application on a server, it may be understood that the system 102

may also be implemented in a variety of computing systems, such as a laptop computer, a



(W th other conputing devices, such as web servers and external data servers
‘(not 'shown). The I/Ointerface 204 can facilitate multiple comunications
within a wide variety of networks and protocol types, including wred
networ ks, for exanple, LAN, cable, etc., and wireless networks, such as
WLAN, ceIIuI ar, or satellite. The 1/0 interface 204 may i nclude one or nore
ports for cdmh!eptcbmgutar Rutsbpoko wmkzﬁtaf@s, 4 mamirema rrompeter, @rseltvgr,arn@tmk

Server. [0023 The %t will be un%crs 09 t Qythgﬁg%}%%ef@r gg%glat%c%@ knovvn

inthe art 19 cﬁru%f' ng, 5t exanpre, Vo suc dom
access nmenomyltipERAMs &ﬁdug]lly&&rfbﬁ n{owdmn am‘@sslon'elrrmoy 2, DRANN, calﬂudhwly

non-vol atil e nmenory, such as read only erasabl e rog bl e
ROM flash TeisHilesas YrsF d04ihgremnatighy o (?BPh‘H‘F‘QIR%Te% P dfifebseE df:g‘fﬁs m

menory 206 ERyndIachE 4R H&dtﬁe@&egqma@@ Gatric2 bl afcORS4ihhed 1804 RHRE8

i ncl ude routines, prograns, objects, conponents, data structures, etc.

whi ch per f opamnydart & darsapal tdigilel aéﬁlsm%p@ benstheldgdevicecidag wopksatiqnt ToRabseTt ypes.
150" b SR 364 8 o TRANS Soubfid (T <k 10 ug BSTEnFER THE On modul e

212, an erru at1on no assificatio a paraneter

det er m ng é?)’c']'juI es“ér%gﬁx#geméﬂﬁ o, BRI, i Pébahlag%gui Sirieds REEMRLL, @%‘e@s 2183.

The ot her hel ude prograns or ed instructions that
suppl enent agwbikcata ocvmblaambnfﬂmeoﬁ dhs nefwork @06 yat mnmlﬁl@ner[télb%p%ef dat a

or ocessed,  FERAL A i RpuTE aLBh By BRECOP-HoPE® GECtRS Tl SISHS? The

data 210 (dﬁérarbﬂcs(avm i the Intérayt, ahdteilike! Telena@wtt Hisaagy 2iddr ba aﬂl’e@d:w@ﬂl on
dat abase 224 (virtually creat ed) a smal |l size database 226and ot dat a

130. The ot AéWOokaph 2130reduyetvaikt (Jihe pated BREVRKATCBEPSEUS An rassqsfaliopfo t‘i’i‘%

execut i on of;rRAGt HpeiRIrendtRGHLS Rati et NQaMtPESr proRubS Bk ExalBlR2 Gylprtext
accordance with an enbodi nent, the system 102 is hosted on a database 222

server to aVuinsfet ReoteqoréHd §Phyﬁanﬂmlﬁﬁhpm§9mbé Pratoeeldutsawt iProtoend (GGRAD).r esul t
due to quer Wili RS 95 E)' a%o%l Iﬂrgtagcgl éas A IZ(? Ehquke 09&@1{&1&@ l\’s’?t'ilyoﬂeSan];{helst

executed over 4 s$hd a query execut
modul e 212. Furdder phe pﬁszerlolO(emagz utmlm@ ] Ivenquexfyletmek dehieess merluding mtanat abase

is to collect a database glat |Vst| cs r’rRIVI. Si z td abase 226)- so that a

product i on gré‘ﬁgz%’ﬁ@’e??ﬁo Ao S&?%de e[bcﬁ%‘]‘lg\}ﬁg base server such as

oracle hat%o%lv]vo plr{e1%re}'lsnsg(:"nsovslc %r Flg(lr%cﬂtt}]g gystcm %2 (i]s %fugtratcd in accordance with an
embodiment of the present subject matter. In one embodiment, the system 102 may
include at least one processor 202, an input/output (I/O) interface 204, and a memory
206. The at least one processor 202 may be implemented as one or more microprocessors,
microcomputers, microcontrollers, digital signal processors, central processing units,
state machines, logic circuitries, and/or any devices that manipulate signals based on
operational instructions. Among other capabilities, the at least one processor 202 is

configured to fetch and execute computer-readable instructions stored in the memory
206.

[0022] The I/O interface 204 may include a variety of software and hardware interfaces,
for example, a web interface, a graphical user interface, and the like. The /O interface
204 may allow the system 102 to interact with a user directly or through the client
devices 104. Further, the I/O interface 204 may enable the system 102 to communicate



SQ client to issue query to get result, and query server to parse query,
‘fetch data from disk, process data and send it back to the client. The

et apsed response tine of a query shall include time spent at query server
in processing and tinme to output data to the client. [0029] It is observed
:using micro benchmarking tools on small size database that for a full table
scan query, withethqguenypusieg devicacaeb aeweh kevatatal éxtomlitdae seadtsgdnatsshawskquence

of sequenti al stemread cal|s,.. each.of size in multi.pl.es of database

bl ook ar el BB G abe A S pid® Gume Sufbubtss it Ao e P E AT uai ng
appl yi ng fihdreorke andiptdteid] apds, ihelpding Mdred tnebvurk SQr elahpid, LAMecaplegp@r, at i on
of the data includes formatting of data_and breaking it up into_pultiple
packets eacHdoVirdpsdietunrss. such acWilhthgelules oF sadelbie- gg? iUﬁ’e‘&teéfgcq R BRY ent .

It sends a prRRab&RAAREE pBACHHE EordnBctind® MinitRPbf BRfet e WRbthS: Jr@8 adddfer
acknow edgenent fromthe client before sending the next packet. It is

further obs#r¥e that a significant anmount of tine is spent at the query
server before sending the first data packet, which we refer as 'data
pr epar at i[60R3] i neThe momewye?06smis sghdatany sompwaricedableamedigeninowmnisdhassl y on

i Vi t o T t |1l i d
int i1 al T pACkERE YR AT B BEpE, by S BT RO R ey e} (HREMS
accessed usamigdyaamicndedon{ agsismenprB(DRAM) hel/qquenyvoptikcessaony, tuchvereads .t he
i ndex t till it hi I bl ock. | | | lifi | eaf bl ock
e e il et B NS S SRATSER A o G ™ °°

requi red roygks aMmbRHA6HES ThE nlabsy PleaaksSinduee PoeRHal Bd Mddatal220. sent to -
the client. In this case, each of the systemread call or disk access

i ncl udi nqobzmggx T Gnodu®df 2090RcRAE RatifesN OstBerats Ofobftatsabaspohbmck dshze.
Therefore, ERT (El apsed Response Tine) for index scan queré IS sunmmation
of : 1. Ti nestiuskees, ots-t Whighreseforneartitgiex teske eortipplenpeas parishies abstrawt dwfat o

access qual %b@qn lo§ ,@fimglggl@ﬁag’on, ThdBokBEEE RafGRERR AlpleryBE&RINInBLR
bl ocks. 4. tal tine ent 1 n data preparation after each systemread

call. 5. ToRH, ani ereulstidemothde L3Adclassificdtiora npelokelld, a Buatotter detemmenatipent i n
waiting to recei each acknow edgenen romthe . client. for the data,packet
cent . i oy ERad PR tpatonyeert BRE PREHEHEL Th Sharar Bl
acknow edgi ngy tilttudegi8¢rains or coded instructions that supplement applications and functions

of the system 102.

[0025] The data 210, amongst other things, serves as a repository for storing data
processed, received, and generated by one or more of the modules 208. The data 210
(database engine) may also include a database 222, a production database 224 (virtually
created), a small size database 226and other data 130. The other data 130 may include
data generated as a result of the execution of one or more modules in the other module
218, |

[0026] In accordance with an embodiment, the system 102 is hosted on a database 222
server to avoid the time delays which may be introduced in the query result due to query
processing time at a web server.

[0027] The query is first executed over a small size database 226 by means of a query

execution module 212. The purpose of executing the query over the small size database is



[0031] The second and third steps are interleaved in different data access
patterns The | eaf node bl ocks accesses are sequential in nature but these
accesses are interleaved with data bl ocks accesses. For primary index scan
the data bl ocks are accessed sequentially for each | eaf node, however for
non-prinmary index scan there may be nany segnents of sequential accesses.
[ 0032] Af t er totdollecjualatabas seatistiast(adalbyizd dreabgee2i6) ex 8rud pmductimaiuiaelbzstZ,Mt he
dat abase is e | at e‘g y the emul ation nodul e 214. The query is classified
using a cl a@g fEAPPSH nodul e 216. The classification is based on a node of

access of[oti®e dahahagasdyeridiQuelley dtaclDabatwdlp@dedsadyl for bfecatiees SQU duery-he
query as fuII tabl e scan, fast index full scan, index range scan usi ng

primary keyS@F digtfeR 1%8%@@8%&%6%@%%3%@%?%@ RSP HEY. ferhelaiulEon i s
classified 9‘@93&}9&&@9@9 aR@Wdd® b B thS REREPREHa alregoﬁslaemgyefyqeé@cutl on
and anount of ta returned back to the user. [0033] The query on tabl e

ei t her read@laﬁllnclmdﬁmﬂ%m&%ﬁﬂhm sgrverrin prdcessingad tigwgo Qetiphbdaltm@é&fe@eph case
of full t e fill

t abl e sca[?l'mc?ﬁo ﬂ g& QSES g Il Siefd 66%%9%51‘5(]1%%%815 ok%ﬁfaﬁ & ddarfa%télge; tii]lgtdt(j)g%%

sel ection dﬁmenablls scan quzey, fthd qery se:mcdl atccerssesghevéatta |fmnnt’dne tah]easya feguenae of
clause). An ind x sc n co 1 ndex ey, Q condary key
it oy DEBTT It YRR ok Rh ettt dorie T el B e Pl SRECPRRS
referred as sﬁfdrrﬁ?d’a}d tha Clrerys Scavier GHi6deys ercdadt ércludidgedppBSnd) GReudingiiRni a‘mdex
scan query respecti VE|§/Q'IfA speci al case of index_ scan where aq?uer

required daP®pRray i§éor Ay Hheypreraagiioarfythe defaingdse kymaiing @Ptaffﬁ’fil

tabl e out puiyeattifh % dp%n{o%ﬁﬁfﬂ%%aék%tsf &eh of Mbd sdodRXe&G@Rg bhferGR2Richhed Ml |
tabl e scan query, all table blocks are read and the fiTter, if present, is
appl i ed onl {hepelemnt. abcé@és tao prppered edlaie tnaekat offs theaelient rodethen Vails ffethes can
only sel ect a f

ndex: “the. FariRAeRLR Puhe oGty Rl Rint E sbATLACRIER it BbscHH "

bef ore senda mggniﬁcahmamhmrmfeme Bcsﬁolanttdneheahm sewat befoedschéiap uhe firsofdatm query
i npact the respon time of the query with crease in size of t )

dat abase. TR¥ c(h e relerAs g?tag) 10’81 & g N B ﬁuhﬁﬁqﬂ?fécﬁla%djsafﬁg%ﬁlgssi ng
the table. sein@%&;]e&latéga oft h@eﬁzﬁ@gsmefabmiwmigeﬂeﬂtume 2t ghrfsichd @sll ihgotquery
based on the node of access only. [0035] The types of query classification
are expl ai néguadamghall pabesprsFIt tr Hisicdemc an Query: All blocks of the table
are acceﬁ@@ﬁb]f ul trycaké ﬁﬁ%@ﬁ% Y& Qb shE RShR&! d(hé%ﬁmh& BRe) tid dRFy ﬁ@@gbaﬂ on.

Queries may return a single row as aggregated output or majority
rows fromt kreverses Itlee mﬂ@ﬂ?ﬁ]tﬁ’k it hiay aylehﬁbleﬁk Qc@newmualtﬁﬂ/lebﬁ lli@¢&<§ awh ﬂ@h

satisfy the f ongdi r o [ 'EQ)H[ key . of
the table. clh %yda?a %H)cﬁ% 80 né’jl dgta%o%ﬁérﬁ ﬁgvlvgagsrﬂ)geg %g CEJUISE?O\E% the
majority of actdaesedm Hlbakmai’d"lprepﬂbﬁ @and \tein! @ntamcths shmg Hathis ¢asé nagch nﬂebe on
primary key s;s’tcsn%legalé Xall or disk access including index tree, leaf node and data node is of
database block size. Therefore, ERT (Elapsed Response Time) for index scan query is

summation of:

1. Time taken to traverse the index tree till leaf nodes

2. Time to access qualified leaf nodes

3. Time taken to access all matching data blocks.

4. Total time spent in data preparation after each system read call.
5. Total time taken to send all data packets.



{ 0038] Non-uni que | ndex Scan Query: Only bl ocks which satisfy the filter
condi'tion are accessed using index on the non-uni que (secondary) key of the
tabl e, which may be primary key of another table. A query may return a
single row as aggregated output or majority of the rows fromthe table,
whi | e accessing data using i ndex on non-uni que key s _nationkey. [0039]Fast

| ndex Scan: | 6. casEotaftimsient scwmtinglés seceian eheh alihpuledgintent frofr thencliendex

o ocks, o1 212 blokkhe AL B IR RI5S pOVET S8 RPNy S faieess

tabl e bl ocks and o romi or exanpfe,
aggregat e out put odatf bdfbretaalblosviadpaiy theieeyipi.s Sel ect sun(s_acctbal ) from
supplier and full output for full table sca ,q%ery is Select * fr

B

suppl i er .[0WHdr eabhe srsonidegid stegs prsuptegraved dv ditfrgent dé@eﬂ‘ice(iﬁué?'f‘?ﬁms(s)q%gl ect

[*+index ( pleaSiiRIbidcks 566¥EsSs SMRBERWiallih QB RURR IS alBRELars isibihkeywahand
full output of index scan query is Select /*+i ndex (pk sup(g) *| s_suppkey
158

fr ombs uppl ij data leekseacsessespPRay @y 00184 porR dreedaby Rlocks aphaceerschisavatialtafl e, it
i's observe i j f dat
eécﬂ%af%%ﬁaﬁ&%%g{ ?&%ngaéﬁﬁa?g Sndek QT 4! arﬁigg rbe%arérg&gﬁ{eﬁ&' #f data

read at a trne an ere i ve addresses of ks re ne after
ot her. Thi ssdqeentaf srceses.as data access pattern. [0042] The system 102 t hen

determn access. patter.n alo wth one or nore ters. wth respect
to the siﬁ?fﬁ Si z‘gﬁﬁa?lgﬂgg%( M3 fﬁeecugegcbé/sti‘e ﬁﬁ?‘?’ee & Ffuupﬂén Oglglge?n@t ghresda\ggrl?ase The
query are semglatedVs the cmgitiva @bddlhe 1daltabasey as csdifiedassidghe claggifisatioh dat a

access performed by a query which depends qn fhe t of the query as
classified Wd?lﬁéléé% %SSIF%@S]I% bpsedq,pn a pog ?8} %Cesﬁ%?é’%ﬁéia 5% b the.denig

varies frompgdity 5%%@0&%‘6?%% quehynalanl SR schi) Gash @RIk At Ras lidRxirsngdl Way's

8k (if database block size is ,
' scan using primary key or index range scan using non-unique key index. The query is

classified depending on how the data is accessed during the query execution and amount
of data returned back to the user.

[0033] The query on a table either reads all rows sequentially or selective rows using
indexes in case of full table scan and index scan respectively; these are referred as full
table scan query and index scan query respectively. In index scan query, selection
depends on the filter condition given in the query (where clause). An index scan could be
using index on primary key or secondary key which may be primary key of other table in
the database; the former is referred as primary index scan query and the latter as non-
unique index scan query respectively. A special case of index scan where a query’s
required data reside in index may read only index blocks even for full table output; this 1s
referred as fast full index scan. In case of full table scan query, all table blocks are read
and the filter, if present, is applied only post access to get selected rows/data, however in
index scan only selected data blocks are read. After the table scan either full or index, the
fetched data is processed using aggregate function, if any, before sending it to the user.
Both the above mentioned features of a query impact the response time of the query with
increase in size of the database. The impact of size of output data can be included post

accessing the table.



{0044] In full table scan, the relative addresses are sequential in nature.
Hovvever in index scan it is always read of one | eaf node (bl ock) followed
by a series of data blocks and repeating this sequence thereafter. The | eaf
bl ocks are sequential to each other and data bl ocks relative addresses
depends on the type of index scan. [0045] The nenory further stores a

par amet eff0@kd] er Mimat therclassifindteon208dde Afl b glasgtes thedperr bdspé onhbe avdesd
pattern of the database by the query along with one or nore paraneters with
respect to {HESSRAI1 size database 226. W call this access pattern and the
par amet ergoshe dﬂie&bp@&;faﬁ@yic&tsélﬁ@xio{l@&%brﬁhed etlagsi fication speci fi c

techni que i s applied over the acc n and the ong nor e neters
to deter tPh¥lan E‘Hbﬁ%b?%ﬁfaﬁu@u%c‘%ﬁz’chg ot fisailn arceitratiol AT GHESB e ©

[ 0047] O assjfis@adtioann %emlei b&ldu%ﬁh u@w&ﬂ‘l reﬁyﬁhsﬁaatalrew%gaggreg&woutmo48] I'n
the classification technique table scan query, the query, table v

schema Pr 0j @dﬂ@drltylﬁ@lcdpwﬁﬁéﬂtth@)tablcas S (or nunber of rows & average size

row ar i?‘iul a ru I]ﬂg&t S(f‘a-[ ?F&g af%fo?k%alnhﬁﬁ% %gé)]ftltPf@onglE esges t he

|nput to elnu esstlrrefor escan
query. [ 004&}ca'dsed B:n@mdmen dl@tpauniasy bdy aflihe @blsdidueyaniyorture e kmiglpuewfasr

tabl e scan er Ial ned B, mal | ..dat abase e | n

fow megabyt B e A flenauaR, by IR Bedet i bR AR ERE B BB

tools to cajngen aipmhﬁ@ k&plslss;;p@mg a. Size of data packet sent from query

server to the clie

[0038] Non umque Index Scan Query: Only blocks which satisfy the filter condition are

accessed using index on the non-unique (secondary) key of the table, which may be
primary key of another table. A query may return a single row as aggregated output or
majority of the rows from the table, while accessing data using index on non-unique key
s_nationkey.

[0039] Fast Index Scan: In case of index scan, data can be output either from index

blocks or data blocks. In the former case, query does not need to access table blocks and

output data only from index blocks.

[0040] For example, aggregate output of full table scan query is Select sum(s_acctbal)

" from supplier and full output for full table scan query is Select * from supplier. Whereas
the aggregate output of fast index scan query is Select /*+index (pk_supp) */
sum(s_suppkey) from supplier where s_suppkey>3 and full output of index scan query is
Select /*+index (pk_supp) */ s_suppkey from supplier where s_suppkey>3

[0041] Therefore, from the above example, it is observed that one access mode differs
from the other on the size of data read at a time and the relative addresses of data blocks

read one after other. This is referred as data access pattern.

[0042] The system 102 then determines an access pattern along with one or more

parameters with respect to the small size database. The access pattern, the parameters and



b Average time ‘taken in data preparation. c¢. Average tine for sending one
‘data packet d. Average waiting tine to receive acknow edgenent for each
dat a packet 2. Cenerate a file of size in multiples of table size "SU (to
match it to DB file size). 3. Take starting address as random nunber cl oser
to the beginning of the file. Generate the data access pattern as a
sequence of theygiegmcesdsited ks awidecdt thaclatablesesaszeelbfas dad aypeo of elatd @acks

he | ocati GREERBLRY FAPT S THIBEG B e Tedt BURCP i SRryER o dhtiae

systemread of size 8K at the starting address. This is foll owed by maxi mum
four paire04¥] systRihtigadcanathesianfsigl zas v famd 650 Ko iIMB, ewlldrein Shde | S
nore than 484K (4*64K*56K) ase .the fjle size 484K i .e. S= S-484K.
If Sis |ar§cépﬂtqfaﬁl<iﬁml?reﬁa@ef b@ﬁé?%‘ﬁ% logk sireindRdad of size 1M and

decrease S by 1M wuntil S reduces to less than 1M Generate the | ast system

read cal l[oef4]r enmi ﬂ;illnngi sé@n She 5elati?&| &ldlhﬁks awrm@ren@eﬁ ia ateen Hewshegahl s of
| arge size (approx | at e t he nunber of_ data packets

for each sygld@wqaéawsaéwwsa%adsqu%e&faf P@%(bé%‘(} fodioyied &y apyriehef defelogs dat a
packet (as gbf ALBRMIhRMEduefde thEQROHRA] The teQ?bI%HlEspé%E sbfueRtislithBhéh SR A1 1 N

case of query with a? gregate functions, the read
data blocks relative addresses depends on the type of index scan.
[0045] The memory further stores a parameter determination module 218 configured to
determine the access pattern of the database by the query along with one or more
parameters with respect to the small size database 226. We call this access pattern and the

parameters the database statistics.

[0046] The classification specific technique is applied over the access pattern and the one

or more parameters to determine an input-output access time for the emulated database.
[0047] Classification specific technique for full table scan query:

[0048] In the classification technique for full table scan query, the query, table schema
Projected size of the table as S (or number of rows & average size of row are fed as an
input. The computational module 220 then processes the input to calculate the input-

output access time for the full table scan query.

[0049] The step wise details of the classification technique for table scan query is

explained below:

1. Create a small database of size in few megabytes. Execute the query on the

database and run micro benchmark tools to calculate the following:
a. Size of data packet sent from query server to the client.

b. Average time taken in data preparation.
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;calls are execut'ed one after another without any internediate send and
‘recei've fromclient. All the rows are processed together using aggregate
fauncti on and sends back as single row of output over the network to the
client. Therefore, the network time is negligible. Simlarly, a filter
condition on full table scan al so reduces the data communi cation between
the client and the gueAyersertieds for tddinglopadstatpacdeess network tinme. In this
case, the total nunber of data packets could be calculated as linearly
extrapol at ed out put ,data size the. size. of data packet. 0051] 7.
ht er Sperse tho. bystlerrir TuehRf fy e e e gl kR Ry et o ang
1.d. [0052]8. Play the above generated data access pattern on the
generated fil @.in Géemtea filhef siad duhaltiptes afoghit eiz2 201t (remaralict BBefet he
total tine taken mhlgh corresponds to the 10 access tine of the query.
100531C assi fi cat i ¥f/speci fic technique for Index scan query: [0054]1n case
the data is accessed using an index (assum ng Btree) the query processor

traverses the3i ndeRakersegtifid hddréss o @agdoas namb@aflosdl acthermmRingdoftthe fild. | t er
condition such as %g{-val where key is columm of the tablea$n rh ﬁh i ndex
Hso¥

has been creat ed. C&B%§§’@%?ﬁ&?”%@@@%%é%Eb?ﬂuﬁﬁﬁﬁiﬁV@@nPg Ehone by

one and the matchipgugatiae Qk%ﬁdésto%éd"gncﬂﬁ;cﬁndhoionﬁeﬁd{ $robd) Th el haad savade after
t he access of each |eaf node. Only required rows fromthe accessed dat a

bl ocks are read, pheemgsaticalmepdsfwpaihe dpcpdonsssadentiol oike previewtread ¢plk hi s
case, each of the systemread call or disk access including index tree,

| eaf node and 4dat app@deniGeQl stdalaRPsSil Qe kt Hi §t§mnyl%&1%§soﬁﬁls it RRgve@uUt put
access tine for index scan query is summation of . Tine taken to traverse

the index tree tilly meamunoties pairs af sy@tenbrcatczéb@fqmas 4K agd Sekfif Hhedids 3.

Time taken to access, .all t chi 4% " wor k tr§g§fer_t J.me for

out put data. [ 0055§]12|ehltsa Olre%a%é% §%iﬁo§;é r o?ﬁrg Se E)h ﬂe &%y 8 en Son “how

t he rows have beend8dKadfeslis larger than 1M then keep generating system read of size 1M and
decrease S by 1M, until S reduces to less than 1M. Generate the last system

read call of remaining size S.
5. Calculate number of system read calls of large size (approx. 1 MB or more).

6. Calculate the number of data packets for each system read call as size of read

call divided by the size of data packet (as obtained from 1.a).

[0050] If the output is a single row as in case of query with aggregate functions, the read
* calls are exccuted one after another without any intermediate send and receive from
client. All the rows are processed together using aggregate function and sends back as
single row of output over the network to the client. Therefore, the network time is
negligible. Similarly, a filter condition on full table scan also reduces the data
communication between the client and the query server, thus leads to less network time.

In this case, the total number of data packets could be calculated as linearly extrapolated

output data size divided by the size of data packet.

[0051] 7. Intersperse the system read calls with total delay defined by 1.b, 1.c and 1.d.
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in the database.” The | eaf nodes of an index tree are stored in increasing
‘order of the key values so the |leaf blocks are accessed sequentially.

Mor eover, |eaf blocks being part of the index structure, their access do
not depend on how rows are arranged in the data bl ocks. [0056] For a

dat abase with uniform data distribution and no del etion, a database wll
have sequed2]al hdtayshe ai:fovdgem:rdjfbd)dﬁt:sacicﬁssardmresseht gppeated fide inrstapy2. iThelex on

the key. For non- un dex cce o,.data bl oc e
nodel ed as %écé’rl‘?elr?fl df‘]ﬂ’g%c? utg fit 7% é?uq%fés,ctgs %‘%glamﬁ%?ai? ICﬁ N reTQSpSIé(gsnqu%]e(?e is
sequenti al @eessigneddf tleduent. eaf nodes and no data bI ocks are read.

[ 0057] The dat a access pattern can be generat ed using the nunber of |eaf

nodes, X tree a ata bl ocks nodes; these '
CoarT st 0ol O ol lE b S pe RS b a6 08 Tnie oRARRE, o or o] oot od | ar ge

size, the database does not exists, so these statistics are collected from
a smal | q0eed physiasalht fia@xs sdoed;ediatm@asmchmdasammmglm&a) thy qextyrap@baked to

mat ch t hat of rol ected size. .In inde data read is.read in size
T G Sbas cPIoBeR te g oL i Parhoy haced ok TRAIEhing, (8, IE ARPRgT Sk o
generation gf- lv@zt:%bm(efng c6lRER SNES eMd 8Rdhichnaddehadiekn 32aRECHEEbAsE e can
be cal cul ated same as di scussed for Full Table Scan. 100581C assification

speci fic tetRvr goeesyes all myakifigdgehblagspnoberape ap@ @5@91}1@%11195 dagfbleks asingr e
accessed an&’atgﬁ&ﬁtel'ssl Qh lgﬁlttlﬁ)dE gﬁéértt & aécggeaf eﬁé cvirg(@ ﬁ)QvJ s forh he

cl assification speci | c tec can Query
(with key <thalaccdesey dambloaksdarkegad,-pmlcésscdl' ami preﬁuhféna$cn3|tzeha)¢hemhénttbzbl e or

mber of |
(number of rows %thhf ﬁ%s%enﬁ atd c\é\% of g1sg laﬁ:cetss mf;ﬁlglngng&é "tree h1“2’\3a nod(e: lé'lh({fl hA@n

modul e 220 PPEc -6t put " acéess i ne.
[ 0061] Det ai h&leaf oft dm&baieaﬂ&kfm&arh@éfo&pmpuf-mﬁpﬁte.e&u@s time farisdex bcanlueatie a
smal | dat abase of SI ze in few negabytes. Get the follow ng database
statistics HERAYBEEspecific tool s- database bl ock size (Bsize), mnimum
val ue of the indexed colum (mn), maxi num value of the colum (nmax),

nunber of | eaf]. nodegnditenke Watdesd tEB€Indandedgll Bhfngtks t he tree (Hsize). These
dat abase statistics are obtained for projected database size S by linearly

extrapol ati ng .t he gbtai ned sta C 2. Cal cul ate the nunber of natched
key val ues (NMRV) abme 1 #0908} qYe Ebﬁf@fgﬁfsnod

3. Time taken to access all matching data blocks.
4. Network transfer time for output data.

[0055] The time contribution from step 3 is dependent on how the rows have been placed
in the database. The leaf nodes of an index tree are stored in increasing order of the key
values so the leaf blocks are accessed sequeﬁtially. Moreover, leaf blocks being part of
the index structure, their access do not depend on how rows are arranged in the data

blocks.

[0056] For a database with uniform data distribution and no deletion, a database will
have sequential access of data blocks if addressed by the primary index on the key. For a
non-unique index scan, the access to data blocks may be modeled as segments of
sequential accesses. For fast index scan, there is sequential access of only leaf nodes and
no data blocks are read.
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b. (val -mn) for key <val c. (max - val) for key >val 3. Total qualified
| eaf 'nodes, Q. = Lsize* MKV. 4. Generate the data access pattern having
sequence of size of offsets and starting addresses -all the offsets are of
Bsi ze. First Hsize+l systemreads are generated each starting froma random
address. This is followed by Q-1 sequential accesses. 5. Calculate the

net wor k paddiet efle dag atcess pstsarnl cambd—‘gﬁlnbrafEdhnbmg SeammhElT & 16afamdes, heightsifer se
t-he systemread calls with e ‘ d.from AFT Pl.ay the
above generﬁg% g ”&8@8‘5‘%%%&81?18%90 b S[%%lsf‘ﬁsearf Byl 'iVY'}B] ?%%%%X

using the cab&NeA!foPR PrEjdEtb® 1o mzmwhmmgé 8543 aoel exib®, §d1@e§ermutsn@y&rput
access tine of the query. 100621C assification specifi¢c techni que for the

Primary | ndestleced frogyesipall F’@%Bl}ﬂsﬁagh§€5‘6ﬁd databasaapd predieady. sHraPglagfdePy wit h

filter condi;bicRmhasHe oSt QYT VRl indQ scliE Yhehdd Whd is @i&‘ﬁ%&e@ﬁ%@ﬁ@as@@ﬂﬁkant
nunber of |eaf blocks and data blocks I'rrespective of the size of

tabl e, therstoiberefive thodifferamuinder sah dififare kn ganers e of lacition fncqmawst@nl y
wi th increas gd ehl%tgortk {H ta(t,crgzes nlgecan tblé ec?iﬁofa&%rs%n%ra% dIQ]CQSS%S %IS §u1§ L[g@e

such querles i's invarran
condition sBalh. as key> vat, nunber of accessed dat a blocks nay |ncrease
with increase in data size. Mreover, data blocks will be accessed in

e A0 CRlbFn BT il Bk SR 7S e 22

technique for Primary | ndex Scan Query, the Query
[0059] Only leaf nodes are accessed and data is output from the index structure only.

[0060] In the classification specific technique for Fast Index Scan Query, the Query (with
key <val, key <val and key =val), Table Schema, Size of the table or (number of rows
&avg size of row) are fed as an input. The calculation module 220 processes the input to

calculate the input-output access time.

[0061] Details of the classification specific technique are:

1. Create a small database of size in few megabytes. Get the following database
statistics using DB specific tools- database block size (Bsize), minimum value
of the indexed column (min), maximum value of the column (max), number of
leaf nodes per key (Lsize) and height of the tree (Hsize). These database
statistics are obtained for projected database size S by linearly extrapolating

the obtained statistics.
2. Calculate the number of matched key values (MKV) as
a. 1 for key=val
b. (val —min) for key <val

c. (max —val) for key >val
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(with key <val, 'key <val and key =vat), Table Schema, Size of the table or
‘‘nunmder of rows &avg size of row) are fed as an input. The input is then
processed by the cal culation nmodule 220 to cal cul ate the input-output
access time. [0065]Details of the classification specific technique for the
Primary Index Scan Query are: 1.Create a small database of size in few
megabytes. Get. t herdtall JuaNfididesfabakrase =stsadet A K.s usi ng DB specific tool s-
dat abase bl ock size (Bsize), mninmmvalue 14 of the indexed colum (mm,

maxi mum val ue of the col nmax nber . of data

nunber of I|eaf" no %“eb%‘ &’Eg?t(a(aﬁ%‘%%@}%gh%vﬁ@ Noli el O{ﬂﬁc ¢ Oggaf ﬁ%cyﬁté‘?‘s]g% get
t hese dat abase st aetddﬁelsée@‘salf BE ot‘ﬂé&st ﬁ@b@ﬂszﬂ@?ﬁb@ﬁzeﬂ&?st&nb&dk hﬁ%@ﬁéryted

ext rapol ating the obtained statistics. 2. These database statistics are

obt ai ned for proj e¥ckdtatineafiawe sandemsadgijess i Rians yollowedalyo it sefvenil
statistics obtaineg.f&amstep 1. 3. Calculate the nunber of matched key
values (MKV) as a. 1 for key=val b. (val - mn) for key <val c¢. (max - val)

for key >val 4 Total qualified | eaf nodes, Q = ze* MKV
Calculate the network parameters as dlscussed n Ful] Table Scan AFTS.6 and

intersperse the system read calls with total delay obtained from AFTS.1.

6. Play the above generated data access pattern. Calculate the total time taken by
using the calculation module 220, which corresponds to the input-output

access time of the query.
[0062] Classification specific technique for the Primary Index Scan Query:

[0063] In case of primary index scan, a query with filter condition such as key=val, or
key <valwill always access constant number of leaf blocks and data blocks irrespective of
the size of the table, therefore, the total number of block accesses will increase only with
increase in height of the index tree, therefore, 10 access time of such queries is invariant
to table size. However, for queries with filter condition such as key>val, ,number of
accessed data blocks may increase with increase in data size. Moreover, data blocks will
be accessed in increasing order of their primary key and hence block addresses, i.e. data

blocks access are not be repeated.

[0064] In the classification specific technique for Primary Index Scan Query, the Query
(with key <val, key <val and key =val), Table Schema, Size of the table or (number of
rows &avg size of row) are fed as an input. The input is then processed by the calculation

module 220 to calculate the input-output access time.

[0065]  Details of the classification specific technique for the Primary Index Scan Query

arc.

1. Create a small database of size in few megabytes. Get the following database

statistics using DB specific tools- database block size (Bsize), minimum value
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5. Cenerate the data access pattern having sequence of ‘size of offsets and
‘starting addresses -all the offsets are of Bsize. First |lisize+l system
reads are generated each starting froma random address. This is followed
by Q.-1 sequential accesses interspersed with Dsizesequential accesses
bhet ween two | eaf nodes access. Starting bl ock addresses for |eaf and data
bl ocks are diff er esfithe mdetddeotunad@riels sasiname vilan ddtie ttoluemaagt, hember of

6.-Cal cul ate the network paraeters as djscussed in Full Table an, AETS. 6
ond i ntersper e t ratoSeBRer By Tlskel uiheiet1of apdeerthevalian radheRar
AFTS. 1. 7.Play thenhabeyerganewatReidal datdnseastipiod tRplojedtad Bathtaké sike SOdUl €
220 then calculates the total tinme taken which corresponds to the

i nput - out put acces®y ineagdy gxtrapplating depbtamsd gtresticssi i cati on speci fic
techni que for Non-Uni que Index Scan Query: [0067]1n case, the table is

accessed using an tRdedatabhsO 9Atides aHotiiNod fol Broficl@rdabadaiz PbPhikGrly
accesses depend on the data placenent distribution in the table. Accessing

a set of rows nat@iapefatns thesletswigs ehaphro@Ist® lusi ng a non- uni que i ndex
may | ead to accessing all blocks of the table if the values of the colum

are placed insuni fofBuARMEMMINHEbf hEhddaRy VREOWSK Thst he table. An
i ncreasing determnistic order of value distribution of non-uni que colum

maps to the data access pattern sane as that with the prinmary key. [0068]In
case of non-uni que Key! fadexgtan, a query with filter condition such as
key=val , may access nore than one |eaf and nore than one data bl ocks, but
the data bl ocks wi | lp bg,ACLE938%el RybNCr easi ng order of their addresses.
However, for queries with filter condition such as key>val, or key <val, a
data bl ock may get addressed nore than once since, a data block has equal
probabi l ity of havi fg-feseor@d fer ke vakey val ues due to uniform random
distribution of the colum values. This leads to repeated access of a data

bl ock. The repeat edyBCRARBESIMOIBEDISEL MBIk T oM t he dat abase cache, CS
cache or storage device directly depending on the size of the accessed

tabl e and the caches. [0069] For- tabl e sjze < database cache, repeated
accesses are Servigenerate e 3ragpess gattern having sequence of size of offsets and starting

addresses -all the offsets are of Bsize. First Hsize+1 system reads are generated
each starting from a random address. This is followed by QL-I sequential
accesses interspersed with Dsizesequential accesses between two leaf nodes
access. Starting block addresses for leaf and data blocks are different, so their

addresses are random to each other.

6. Calculate the network parameters as discussed in Full Table Scan AFTS.6 and
intersperse the system read calls with total delay obtained from AFTS.1.

7. Play the above generated data access pattern. Calculation module 220 then
calculates the total time taken which corresponds to the input-output access

time of the query.
[0066] Classification specific technique for Non-Unique Index Scan Query:

[0067] In case, the table is accessed using an index on non-unique key, the order of data

blocks accesses depend on the data placement distribution in the table. Accessing a set of
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cache. [0070] For dat abase cache < table size < OS cache, repeated accesses
‘are serviced from OGS cache. [0071] For table size > OS cache, repeated
accesses are serviced fromhard disk. [0072]1n the classification specific
t echni que for Non-uni que index scan query, the Query (with key <val, key
<val and key =val), Table Scherma, Size of the table or (nunber of rows &avg
si ze of rOV\t)olx\&I’rﬁaécfflﬂﬂg aﬁindékeﬁmp}iﬁnnl veihe: ﬁsﬁgtﬁ ndnSurfiierinduxasfskeditonccésbiag
conput ati onal nodul e 220 to cal cul ate e i nput-output access tine.

[ 0073] Det aj #& bcks 1pé e dahle fif dhp velHess aéé*il@f relupacHR| Rersd aneuntiorgy wademy

smal | dat abgsgib@fiorSih6wt fh theWbEAakYr&Sing @lerthit®iif 8fdeP¥ NudBl@bARR of
~statistics using DB specific tool s- dat abase bl ock size gBSI ze), nunber of

dat a poi nt eRep-prgud eolimmpaes 10 it daja acepssipATaTR vamees that wikethe paesedeiol urm
(mm, maxi mum val ue of the colunm (max), nunber of |eaf nodes per key

(Lsize) 36@68&h6i @hlasOfor txﬁﬁ—tfn%cﬁn%yl@?finﬁ&? *sca\ﬁ,é a9 er}t %&Eﬁﬁé}t ﬂcgﬂg tns§u@f1i tics

for projected database size nearly extrapolating t al ne
st ati sti cs. kQ2=Thleswy databayae shat ¢rst legfsaralr mowhthan wed diterblgnke) euttthel datat abase

size S by | ﬁl@ﬁ%r\lzﬁ’l be accessed in increasing order of their addresses. However, for queries with
filter condition such as key>val, or key <val, a data block may get addressed more than
once since, a data block has equal probability of having records of all key values due to
uniform random distribution of the column values. This leads to repeated access of a data
block. The repeated accesses may get serviced from the database cache, OS cache or

storage device directly depending on the size of the accessed table and the caches.

[0069] For table size < database cache, repeated accesses are serviced from database

cache.

[0070] For database cache < table size < OS cache, repeated accesses are serviced from
OS cache.

[0071] For table size > OS cache, repeated accesses are serviced from hard disk.

[0072] In the classification specific technique for Non-unique index scan query, the
Query (with key <val, key <val and key =val), Table Schema, Size of the table or
(number of rows &avg size of row) are fed as an input. The input is then processed by the

computational module 220 to calculate the input-output access time.
[0073] Details of the classification specific technique are:

I. Create a small database of size in few megabytes. Get the following database
statistics using DB specific tools- database block size (Bsize), number of data
pointers per leaf node (Dptr), minimum value of the indexed column (min),

maximum value of the column (max), number of leaf nodes per key (Lsize) and
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extrapolating the statistics obtained fromstep 1. 3.Calculate the nunber

‘of matched key values (MKV) as a. 1 for key=val b. (v/ - mn) for key <val
c. (max - val) for key >val 4.Total qualified | eaf nodes, QL = Lsize* MKV
5. CGenerate the data access pattern having sequence of size of offsets and

starting addresses -all the offsets are of Bsize. First Hsize+l system

[) eads are generat F}&i@ﬁcdf tht atidel (¥gside).OWea gttathdssmdadiohse Statisilddi fori Erofeolel onwed

y Q-1 sequential  accesses_ jnterspersed wt trsequential accesses

bet ween two | eaf agﬁ%@%%@%hn‘ﬁgFVVWBMBP%QVEEH "ggeﬂg“?or | eaf and data
bl ocks are different, so their addresses are randomto each other. Repeat

this step for 2MV THegs aithins sthidtict akl diancdeforpfcdarabeReHR.S oMY ,
keepi ng the same set of block addresses as generated in the first

iteration. 6. Cal cuPdprRolatg thestaritks phirasbtrefstend - di scussed in Full Table
Scan AFTS.6 and intersperse the systemread calls wth total delay obtained

fronlAFTS.l. §=P|a&m&hﬁfﬂhﬂﬂ@ﬂﬁﬁﬂﬂﬁﬁﬁﬁﬂk@ﬁ&@u By dagattern. The
cal cul ati on nodul e 220 then cal culates the total tine taken which

corresponds to the input-output access tine of the query. [0074] The
cal cul ati on nodul e 220! fA@¥"det er mi nes the el apsed response time (ERT) for
the query by using the input-output access tine.

b. (val —min) for key <val

c. (max —val) for key >val
4. Total qualified leaf nodes, QL = Lsize* MKV

5. Generate the data access pattern having sequence of size of offsets and starting
addresses -all the offsets are of Bsize. First Hsize+1 system reads are generated
each starting from a random address. This is followed by QL-I sequential
accesses interspersed with Dptrsequential accesses between two leaf node
accesses. Starting block addresses for leaf and data blocks are different, so
their addresses are random to each other. Repeat this step for MKV iterations
for table size > database cache, however, keeping the same set of block

addresses as generated in the first iteration.

6. Calculate the network parameters as discussed in Full Table Scan AFTS.6 and
intersperse the system read calls with total delay obtained from AFTS.1.

7. Play the above generated data access pattern. The calculation module 220 then
calculates the total time taken which corresponds to the input-output access

time of the query.

[0074] The calculation module 220, then determines the elapsed response time (ERT) for

the query by using the input-output access time.
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[ 0075] The query 'ERT (El apsed Response Tine) on size 'S for both full table
‘'scan ‘query and index scan query as estinmated by the conputational nodul e
220 is sunmmation of: 1. Parsing tinme. 2. Total Tine taken by all system
read calls. 3. Total nunber of systemread calls * Average data preparation
time. 4. Total nunber of data packets * Average tine taken to send the
packet 5.[006fal Thempery &RIdeilspspd Reepamse Thver aigeizevabt fangpoth Ml tabler gori ve
acknow edgenent fromthe client. [0076] By way of..ex . ar nmbodi nent, | et
s const deor s il A et G ps il EhcHhs Hihe Bl R AE YA L TR ng o
the systemd2. Intel quad core server with 4G RAMis used. The dat abase
schema and data are generated using dbgen utility based on TPCH | 1]
benchmar ks. Rgsultsf are .obtained for five of the synthetic queries on
supplier table; as ¥18% BYSbel ow. These queries are fornul ated based on

t heir node of accessing the table. Queries where CPU conputation tinme is

| i near wi th reaspecTothllifk zeken by dAk@as ecadkegllschosen so that ERT may be
calcul ated by adding the linearly extrapolated CPUtinme to the 10

(I nput - out put ), access tine. nthetic queries on TCP-H Schema: Full Table
Scan uery 1+ Ssol ebtmbaupgt e bR el PvERep s PrAFPITAIPE scan Query 2
sel ect sun(s_acctbal) from supplier (aggregated output) Fast |Index Scan
Query 3: sel edt [/ *Fotalnoenbesofifata mckgk* awpiabe gmp tdken o sud flegacikat om suppl i er

5. Total number of data packets * Average waiting time to receive

acknowledgement from the client.

[0076] By way of exemplary embodiment, let us consider a specific DB server, Oracle
11g, to explain the functioning of the system 102. Intel quad core server with 4GB RAM
is used. The database schema and data are generated using dbgen utility based on TPC-
H[11] benchmarks. Results are obtained for five of the synthetic queries on supplier
table, as listed below. These queries are formulated based on their mode of accessing the
table. Queries where CPU computation time is linear with respect to size of database are
chosen so that ERT may be calculated by adding the linearly extrapolated CPU time to
the 10 (Input-output) access time.

Synthetic queries on TCP-H Schema:
Full Table Scan Query 1: select * from supplier (full output)

Full Table Scan Query 2: select sum(s_acctbal) from supplier (aggregated

output)

Fast Index Scan Query 3: select /*+ index(supplier pk_supplier) */ s_suppkey

from supplier

Primary Index Scan Query 4: select /*+ index(supplier pk supplier) */

sum(s_acctbal) from supplier where s_suppkey >10;
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Primary Index Scan Query 4: select /*+ |ndex(suppl ier pk_supplier) */ sum(s
‘acct bal ) from supplier where s _suppkey >10; Non-Uni que |Index Scan Query 5
sel ect /*+ index(supplier supp_nk) */ sum(s_acctbal) from supplier where
s_nati onkey=3 [0077] The database consists of table supplier with indexes
supp_nk and pk_supplier on fields s_nationkey and s_suppkey respectively.

Pl ease note thathpkUmqml lmdexi Scan Quarpr §: iseldax/*or eaker@umphiet keppmkEry key
s.-suppkey and s i que index created on the foreign key
s_nationkey. A s‘ﬁg 8‘3656\)013%‘8 SB‘?"@T‘?E”E?%‘@WP&C 6$eat ed and all queries
|isted above are executed on the database. The micro benchmarks tools such
as stracegoemg t Kplteofatabase doeists tod tabbd A@pherdaluamﬂews Lst@d nbymcaplg_onpﬁli@nm AFTS,
AFI'S, APIS ffaq& ANUI S (as di scussed abov% 0078 orithm AFTS, is
appl i ed on Rlfes "Eekghpubs SRSy BspetiscignfT %Sfrﬂoes A R PRIEMSRRTBAT i es 1
and 2 to gefpdbhelcsite®sh KBS AHary ReAGCEP dﬁkéy'aﬂﬁ sapsl nheNg goehiARSSthdeesRaRg e
times by adding linearly extrapol ate onent  of CPUtine. It is further
observed t heft thgfiereigndwi s nariankey fAEIPBl‘l/IdQ‘iabfée |0§aa%1t38M915%%zd@éd aléael%ﬂes

- Therefore, 440MyoSe aﬁa%xéaa?éd'on%gggmﬁa@é @ﬂﬂ hﬁcrU%@ﬁichhﬁlrl&rt géchﬂag edﬁa tine

and hence ERT for queries usi ng Fi'near extrapo ation at abase
of size 354Mr0768M86<lw1®Mb<arddtaZ&B2Wﬂ bylaégorigund AET$,0$FI§uéPISe@d1AT§HES @sare
presented in flg% % [0079] For index scan queries- query 3, 4 and query
5, the databSe8%0P%¢%e 5. 6M 21M 87Mand 175Mis enul ated using | i near
extrapol ation to get database statistics required by algorithmAFIS, APIS
and ANUI $007Bhe allgoalgtrithmARFESS| s apppéd ed fflasrfordanlyas8 ob nize atcMbaziM.0f 7N ze

ot g/lbagéMof 87%@@&%@%’%&%}" SadriRrest BsiobliRned 0o S e b R e ger

DB si zes, rﬁéﬁMeb By 2RRRM linedr Lfrsgdap‘dm@a usmﬁ&leht aﬁwpueﬁineapms dhitlen from
tabl e S|ze17 The algorithm ANULS i s use to calculate the

JO access t ?b?érvaﬁ% thaheystr emRgtionnafd 7pMstire leads e 9663%@5@5 Thergtpye.5 7aMeis
presented i fhefsingtike WRRis@sed BPBRUHNO L limb AndMidh ERACOFRINRE 1 3RP21 S

described is not intended to be construed as a limtation, and any nunber
of the descwditgetneetehsepolatiooker daiabase of sirbi3éML, |7|Q8Mn))4b61\defmdt?c$32 Tdgent

t he net hod 3 @ﬁ%@{h %p%%gz %Epﬁeggr?e c&%u%é&)nal |l y, individual blocks nay be

del eted from ing fromthe spirit and scope of
the subject matter described herein. Further nore, the nethod can be
i npl enment[@e79] n aly indswi scatbipesriear qhaar 3,4 ol quesy &, thé dataese ef sigg SOMhZiIINGL i on

Lnereor OB 1550 83558 G0l ABSL b Rerblol REv SRR ArloRg e

descri bed syypakoritha? AFIS)08AISAIndDANTKS. 30k, alphiéthGiURFIS isSappH&L thr ele@VEbona

dat abase. database of size 5.6M, 21M, 87M and 175M. The algorithm APIS is applied for query 4
on database of size 5.6M, 21M, 87M and 175M. The query ERT for further larger DB
sizes, from 354M to 2832M, is predicted using linear extrapolation from table sizel 75M.
The algorithm ANUIS is used for query 5, to calculate the IO access time and hence
ERT. The results for queries 3, 4 and 5 are presented in figure 5 and 6.

[0080] The order in which the method 300 is described is not intended to be construed as
a limitation, and any number of the described method blocks can be combined in any
order to implement the method 300 or alternate methods. Additionally, individual blocks
may be deleted from the method 300 without departing from the spirit and scope of the

subject matter described herein. Furthermore, the method can be implemented in any
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[0082] At bl ock 304, the database is enul ated. [0083] At bl ock 306, the query
‘is classified based on a node of access of the database by the query.
[0084] At bl ock 308, an access pattern along with one or nore paraneters is
determ ned. [0085] At bl ock 310, by applying a classification specific
t.echni que, an input-output access tinme for the query on the enul ated

dat abase arsuiteble dukdirae toftwiawe, tfhrerwatetaerqoimbinatine thgreafy Howvgpere dorr easp @fise

ti-me. [0086] The witten description desecribes the i Jharein to
enabl e any %ox ?aélgtrllo% Ki céeglei)loﬁm%&ﬁ%es %F?%%g%ﬁ%)géﬁlgﬁg&ﬁi&ejﬂoﬁ@%ﬁ%%ﬁ%ﬁ? stgof t he
i nvention. Bhienpdeageddh thehdostiligsedtiedrpittrarl02nbodi nents i s defined by the

clainms and may include other nodifications that occur to those skilled in
the art. ot her. nmogdi.fications are intended,to be within the scope of
the cl ai r@&iclgl t£§1ﬂ§€@25{%quy IS PBRR] T ASERNS ot differ fromthe
literal |anguage of the clains or if they include equivalent elenments with

i nsubst anbosd] di Afdockdidstikrdatabishés dnnilaedl | anguage of the clains. WE
CLAI M A systemto predict el apsed response tine for a query during an

l.
morory OGO TRE o URegp ARl Bt TR BRMCd s S PaERhese B0 ©

executing athplquégl ity of nodules stored in the nenory, and wherein the
plurality of nmodul e conprising: a query execution nodule configured to

execute t[g(?BﬂuerXt Slodd 3(%, gr? gc%gsassp%t.tem along with one or more parameters is determined.

[0085] At block 310, by applying a classification specific technique, an input-output
access time for the query on the emulated database are calculated to further determine the

query elapsed response time.

[0086] The written description describes the subject matter herein to enable any person
skilled in the art to make and use the embodiments of the invention. The scope of the
subject matter embodiments is defined by the claims and may include other modifications
that occur to those skilled in the art. Such other modifications are intended to be within
the scope of the claims if they have similar elements that do not differ from the literal
language of the claims or if fhey include equivalent elements with insubstantial

differences from the literal language of the claims.
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an enul ati on nodul e configured to enulate the database in order to obtain
‘an ernul at ed dat abase; a classification nodule configured to classify the
gquery based upon a node of access of the database by the query; a

par anmet er determ nation nodul e configured to determ ne, an access pattern
along with one or nore paraneters with respect to the database, wherein the
access pMWEhAIMhe paraneters and the query are sensitive to a size of the
dat abase; and a conputational nodul e configured to: cal cul ate an

i nput - out,pu i ry. O . Lahas i.ng a
cl assifi clat .E‘osgg%%@?:' #ﬁdg‘? £ %éﬁﬁ?%ﬁgﬁ%\%?e @ﬁéqg%@?géﬁ%%?%@tﬁ and t ﬁép Igglﬂé or

nor e par anetteges theapsdem comprigdeg:er m ne t he el apsed response tine of the query
for the enul at ed dat apase by using the input-output access tine for varying

size of the? BRCEBHs8 2. The systemof claim 1, wherein the query is

execut ed ovgmdndialbolplsd 26 tiapRBASE, wherelleheSHBL@BIOK d@pabldMol cxsthengian the
classification nodule classifies the query into _at |east one of_ a full

tabl e scan BUEHY £fgmadples gereds i fhe EmPTy ot WhEr® dh pirplifyedd gdhlequer y
further conpyy, g(_nf a fast index scan query, a primary index scan query

and a Non-uni une I'ndex scan query. 4. The system of clainB, wherein the one
or nore paranet et quaty ppchdesmedulgeqrdishied $e frerate Aied deery p¥iraclateliassi ze of t he

table for each of, Lhgfill kno}glﬁ‘?l c%nﬁglﬁ@d ChNilatd (8 deBbhse fﬁd&)&elst%atg)tﬁ#ea&ly’ the
y an n q y. . The

primary index scan quer he n-uni que 1 ndex scan quer
system of chkaulaed datsbsseei N t he enul ati on nodule is configured to

extrapol ate the .access pajtern along wth the one or nore rapeters to
obtain t he BiiRIRGon SaBlrcenBeTed R dif GieRe PubhpESH ADRE Phete of
conputi ng npgdagbaldds thdguetyiput - out put access tine to a linearly
extrapolated CPU tinme in order to determ ne the el apsed response tine of

the query. 7. The P8jastcéh @fcr@lfﬁpﬁﬁ modyesifiguicH o JRATRINS 28 ACSTFAIBIFTY t her
conprises of;,an LA 86 o Yratle®ts A@haBGRE: to the database, wherein the access

pattern, the parameters and the query are sensitive to a size of the database;

and

a computational module configured to:

calculate an input-output access time of the query on the emulated database by
using a classification specific technique over the access pattern and the one or more
parameters; and

determine the elapsed response time of the query for the emulated database by
using the input-output access time for varying size of the database.

2. The system of claim 1, wherein the query is executed over a small size database.

3. The system of claim 1, wherein the classification module classifies the query into at least
one of a full table scan query and an index scan query, and wherein the index scan query
further comprises of a fast index scan query, a primary index scan query and a Non-
unique index scan query.

4. The system of claim3, wherein the one or more parameters comprises of a table schema
and a projected size of the table for each of the full table scan query, the fast index scan

query, the primary index scan query and the non-unique index scan query.
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8..,A method to predict el apsed response tine for a query during an
‘appl i‘'cat i on devel opnent stage, the nethod conprising: executing the query
over a database; enulating the database in order to obtain an emul at ed

dat abase; classifying the query so executed based upon a node of
access of the database by the query; determ ning an access pattern
al ong wi th Theswtennof elajparl ambtreinstheientulatios peatuld & dconEgdad abasteapolgbretbei n t he

access pattern, the paranmeters and the quer re.sensitive t size of the
dat abase;  4cCess pé‘g‘freﬁﬁ) iwﬁg’ tg%o?cnoﬂﬂqr‘éﬁ? 6???%53882%%%%%“’?@?“?%%%85'&y on

t he enul & ethdaiseRaskldin USiReintelRsphfinCabine aépast fipat-beplinicessetiover the
access pattern_and the one or nore paraneters;. and determ ni t he

el apsed r esjponiéwatly gerapglated{d I tiwe yo erfenf8idaisrping thefinsedisepange QE'EQEgleti me
for varying 1%&‘6 of the database; wherein the executing, the classifying,

t he det erm'%i nNg access pattern along with one or nore paraneters, the

enul ati ng. Thesystedncol dainn valegein e ehetletedridafpbrge dirthss eemprissp ohaeemplgedar e
per f or med by e pdaﬁggs%sor. The nethod of claim8, wherein the queries are

t

. g a{ﬁte@lze .
classified i'mto at [east one of a full table scan query or an index scan

query, artl wheetbodtotphali¢trthpredsesponspueng fol arqueryrduciogpe aprésatofn devélagmentndex
scan query, a rina&g i ndex. scan query and a Non-uni que index scan query.
10. The net HB% 9 RGBS PIRREr ei n t he paraneters so deternined further

conprises of a takt@irgtheqmrasetra dpfabjsected size of the table for each of
the full table scan query, the fast index scan (i]ue({lg, the primary index
scan -query and t #BUAME hadeakase poderde gpfaig parepulatad datapase; npt hod of cl ai m 8,

~ wherein the acce hb SRR B ABRELRE] BRInE MBECHEIELS ol dabisag! at ed
in order to obt a?l%ss{%%ggew afyejsd da%abase. %ﬂ The net hoolS 8f claim 8?9

wherein t hethemp@w; output access tine is added to a |linearly extrapolated
CPU T, 5 B8y SLABO R ESRIT, bhTE ol BRSE icll,
of storage #rcRsbadel Wherincthoatossy patterra tisf gararhdters aod tlichmeguaee pensitive to a
size of the database;
calculating an input-output access time for the query on the emulated database by
using a classification specific technique over the access pattern and the one or more
parameters; and
determining the elapsed response time for the query by using the input-output
access time for varying size of the database;
wherein the executing, the classifying, the determining access pattern along with one or
more parameters, the emulating, the calculating and the determining elapsed response
~ time are performed by the processor.
9. The method of claim 8, wherein the queries are classified into at least one of a full table
scan query or an index scan query, and wherein the index scan query further comprises of
a fast index scan query, a primary index scan query and a Non-unique index scan query.
10. The method of claim 9, wherein the parameters so determined further comprises of a
table schema and a projected size of the table for each of the full table scan query, the fast

index scan query, the primary index scan query and the non-unique index scan query.
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14. A conputer program product having enbodi ed thereon a conputer program

'‘to predl ct el apsed response time for a query during an application

devel opnent stage, the conputer program product conprising: a program code
for executing the query over a database; a program code for enul ating
t.he database in order to obtain an enul ated dat abase; a program code
for cl asslilf Yhexgethoé ofjukakny 8s ovhercec the edcdsa pattbrupochthe amede nofre peeesEroiret he

dat abase by the for determ ning an access
pattern al oftt ‘gﬁgé’%@dgrmr‘?mag‘% %H%Péi a&ﬁh respect to the database,
wher ei n tineThRE aRBHdpett &1@1111118 WIuerema&@nap@ct@qamdmté@e tijueetsyadiie t6 @nBndatlye to a

si ze of the database; pro ram code cal cul ati ng an i nput - out put
access ti mee¥tEpolaed C’d’&Jewe W%%@l%? pRYgd spss Sey thedUR- a

cl assi fi cat rQ0meMes bf ¢15int @qmlraﬁl theQNSt- ohﬁﬁt ACERIEnPRIhE BnPAkstIreope O
nore paraneters; and program code determ ning the el apsed response

time for t heccqwém}c wr@@mlgtrméentmﬁﬁftbmm access tinme for varying size
of the dalt4aga(§0%1puter program product having embodied thereon a computer program to predict

elapsed response time for a query during an application development stage,, the computer
program product comprising:

a program code for executing the query over a database;

a program code for emulating the database in order to obtain | an emulated
database;

a program code for classifying the query so executed based upon a mode of access
of the database by the query;

a program code for determining an access pattern along with one or more
parameters with respect to the database, wherein the access pattern, the parameters and
the query are sensitive to a size of the database;
and

a program code calculating an input-output access time for the query on the
emulated database by using a classification specific technique over the access pattern and
the one or more parameters; and | '

a program code determining the elapsed response time for the query by using the

input-output access time for varying size of the database.
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