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J.U&V ~· · -*•~·~ ·~ wolll!'.;1- •'loil~ .. ~l'Q ••"W#Wf.'W 

"'' ~1-tm end~- c1 ~-~-~.., 
tolnte.N b.ve 'to ·~ ~ ....,. tie• lbla dtNC_.,. __, 

alec l~ the reoor4 ~ ~ .u t..~ potaWn laW 

._be .C~ed in 'b HO&ftt .. 

.. ,.. -~;~-~-~:5 
Afll ftPftstrQ.ta\t.oa ot a-. ·OUt tre l'eduoel t(t; • ~ 

tU.IIJltlOMl tale with ~m ~., tbi ~--

of ~las IVuttuN ., ~.._..,.bl tit'i4U' f6NI1 Wl~t 



ltu.tltla-. nlati~p ~- tbe ~i~ itt oa1.184 ~~~-, 
~ .•-t.,AA~_ A ~- _-.... • .,.. ·~4.!!Nft~ASU-.. ,. ~ ... -6;..;.••"~- :•• .......... _. 
... ~ -~ . .,._~ 4JQ\PVf ~·----~- ~- ·~'W""'*~ ~ ............ . i 

.s. a Date hse eout~tld OM .ftOlaU~ u oal.lH a Rdal-.l 

Data a.n. ~ ~· ~ -e&\1• tbe •lea \_N(Jutds) Of •

Ml«tl.U aD4 b ~ttoa ~itb-~ ia em .a-tupla-. 

hCh colura · '* oaUeA an tlltUi.wte:. tiwt- ett~• --.. 
~ U4 tbt ·vduu Sa a col11t'ln Of a fteld10rl ._ od1etl 

~.,,.. ~~ ·~ ~ nlat10!'Jt .... ·~ 

pf'eoii.MJI bf • .._., .. u~&1li.Oflf5 bei.S em JteJatt.Otal 

Al.p'bt'e· a1i ~\£eel &~c~ttu. ~ ~uona-. ~ 

1tlble It# »~.In$~ ft~·Ultq Nfl\1~ tlr tba UHN• 

.!i'illcha -··-&,;;;,~. . ...., ~ __ .~> ~-a . .o..-'11 (\ •- _.._~.&.,.~ · · · 
AiJ$ Wl.~~ ..q~tt. ~ lif"*lf~-- ·_. -~ -~~'iiW'WH¥&'1 l!lNI 

•• ~- 'Qt'lCfttred. 4r1te iltfttCtul"* 

atrt S~Q.\ttntld ~ Dftta •--tt.n 
'• lD!M l~tul uta ..,.ttmt 
4• --~ rn• ttata -~·-
All ••• ~- ·Wltl ;- :810r1bii1 J.D. ttdj. ·IIJI(J~ . - - _,. , .. ' •'" .. ,,_ --. ·-~-~ .. -J~-- ~---- ... .# 

1•••' limJ111W,~tMia-....... ~--tau.:._ 
·· · ·· ·"' ·· · ,. ·-:· ·'•·-,; . .,.._ ..... ~..;'r··--~ ..- · - · '" -.- · ' -~ · - --. · - · - . - · 

:=::=:o:::r~4=.:r 
-···-}:~· 
'·"'jia 11i11A11UI-_.MII.IIA.tJa i._,. sn thil uta '' ' .. ~: --· -- . . .... , __ .: -- - - - i- -- . . - ... 

~ au. til r.o.u •• ~- eorltli\16Wsi;r IUt 1a u 
~-~r ....,.Ia! • ato&10 ket or wal'tlp~ leta• 



Gene~, ~e reoo~ wU1 bG aortal in MCetldlnS or 

·d8mt~ ·~ on - basi.G of a slngle· kGY or mltlplO 

keys. ~15 ot .raceme .Ul ~ done at tb41 4JPPJIO~late 
position 4epealtog u.pon the J.Mertton .recot\\ key:. . 
'$.,.4,) %-'IA'St f)I!'II'H'i~f'a1 . .A!ft+a .. A+w:Vi!!h't~ljJ~J . .-......, ... ~,..,.,.,.§1-- -~ 

1n thb MtG stJ'dC~1 •b.& recoM$ w1U be 1al4 out 

~ntt.alr m key ee.q~ aid ·f.lSUGl st.hOd ot ~,.. 
J.t io bJ· cpecttytng the lMa't WbOn M Wax ls use! .tor 

atldte$'Sing a 111e, £1m tM· ~. ~$D pl.ace on the 

Imex. fbe ltdes o~ tb$ ~s. ot the ftC0):'4. w 
8d4Nas ol & l.Ooat:I.Otl wh~cb my ~·. 'the ~ss of the 

~. SJ.ooe the &lta atftlc~ ts ln ke;v ~~ the 

~~· 4oes ~ ~ ocnWn • pelntor b)· ·every reeot<l wt 
a mt'erence 1» bloeke a~· ~~ Wbleb can be ~. 

flmfemm1ns: to ~ of record$ mtber tb.atl .lt'dl~ 

~orda f»~ ~a the slze ot the Was. 

Soaet~e tbe Iatel( 1e ~ten too large to be se&rehsd in 

1t:e -~-~ and an lrdex to an 11¥te:a 1s us~ !bus tble 

da1la ~~ C8l1 l'la~· .~ 1ew1s ot ltdlces beBta. 0r1 ~· 

seoODttu:y te.v••· 
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'bf, S\CM ~--lr• ._.. u lA ~~ ltJSI. ~Sch 

·1.8 --~- ti ff.nt ~- Ol a.· pen~-~-.. ,... tm4 

. * aparatt "-"- WU to II.Dd tJW aata uattOlete wlttt taoae· 

~·• A t\llttl...., U M)'Aoyed to ,Oint to .. 
~ Slda. ._lidt ot ·~tta tn tbJa ·'*• ._ 



~ tmJ ~ . .m tbJft • ~·uta vfblU~a an 

~~ vta • &lte ~· 

the~- tor ·•w=~AJ ea ~ tU.. ftN8-
_.. ay ~ Sot\·~·~- Plr~ tbt) fli0'110ta7 iti 

.kla~, theft ·thee~~ 11be de~• irllu 

_,. bQ. ·~ Wilt~-p~ tu.e ·b$f0ft pooNdlnf w • uta 
...,_ tol.D.Cato ~· ~ ~. 

fte. 'i/Cri_. ~ ot ~ ~~wm • 
a-...c tn Cl$t.ldl ~a ~t~ 11. ._ ~ ~. 

ttt4:WU•nalON\1 a~ trw ~J·'1w~u alto bt 

·~.lft~IL 



SSARCM® At.mRI'.tflE ANtl MILUDIENSXQNA'L BU~ARY 
· fRm& SIRUOWM 

b ~ tJ'pQ$ ot· ·~ on4 vtwstoal Dats 

Pruo~ are ~rtoe4 :tn Cb.~ 1. ~ t1e win dJ..sm.u!a 
abOUt ·tbtJ ~1ouo type of ne~bmg 'teclmttaUGs ~ on tbens 

data orgarsSsattcms,, · t\l.C datn etracture csUetl Mtktimen&tonel 

B~ ~e structure/"•' is atao tnt~, the &r:pert.mental 

Data 8am.l develO»«t to,- ~-.plemelotlDg tbis data stfuetl.W$ te 
4eecnbtd m oectiOft 2.6. 

&«for. 4tsCUS$Sag tlbout Ula '\1Srl0Wl s~ht.D# tech• 

·. li1tlUGSt 't..tm <iUfeNftt t~ umltl·\dU. btl· 4GBOf'ibedt 

ilalliJSai ~· In tht& ~. ~ w bassO only on a 
s1n,s1e tey• tbG kf!Yll whiCh wU1 bf)· :J;Wlmry k$1, unl~ 

f.4en-t:1fiea o. J'aOOI\t, An eaomp1~ ftflJ'!I bo ta.m 'tl'¥l natl$ ot 'the 

e~t llboso 14entlfloatton ~· lt.' ms.~ 

~alAA&-.• tn tb.l& oaae• ·search 1c bqed on !Ulttplc 

kWS:• The maltlphl k.• tt1111 oonta.m tm/3· gr.~ keY ~ 

1d&ntlf1es tbe ftW.~ ~l.V ~. om Ot" ~ ~ordafy k$Y8• 

An ~1& tor tbS.s •r b&a fSll4 CUlt the nameeJ <#. tw S $Udent$· 
J.n ~A.. Hlstm.7 o~e .• 

•xact Match h~~ In thb search· tbQ key ~ tba rec<m1 le 

gt.Vell end the reooH ~th key~ to tho speo&:tW kft\1 iS 
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rfl~ An e:ra~ (IJf ~ gtrit41Cb. tl'ta1 btl f'ta:t ttw ._ ot 
tbe ttu4e\ .a~ tr,er Ill 1tt4rt._. 

.I.UISa ,._.i.J3 ·In ~' ~. 'bb.o U.t.ta tor ell. the x.
are pve~ Oft.i . .u -~ •• -~ U• wltbb ·•• ll.tttts 
.,_,~ OM b.$ t~ AD.~·: tel' th$.$ _., ~~- tms tbe 

... e I'll cl1 b ~ .t.ft ta. ~icolf!t' pro~ at 

-~· 
-Dl~a~~§.,,] tn ·ws ~~ ·on1.f a ._,of •• 
kera ~, ~~Ult4 • &"~ th-e ~- b&v&q ~u ..-" ot 

~te~so. c. i1tt .tW'Od• • ._.Ple· '• una _, •• 
flDS ... ~0 Of dl ·~~ ~~- ~- ... SNU pet.Qt '•'• 
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2t 

2.:4 ~-~~lii.QJ~'J 
In t\11.#: so~b.,. ttben s ~t toJ" a ~rt\ ~., 

.tir4t &t wtn ~ lo2a :tor ~ tJOn'O$P~ ·~ 

Wbldl. tnat po~ to too l.~tt4on ·of the recoft\ or· t.bt locatton 

®O~ lrda etc~ fbts. dOpetds upon th$ levels ot ~ns. 
tb$ wguments &n 1:he Imtos .my be s~nttat 4ttta etnm~ 

or ~~ 4eta ~"C~. !be ~ el.waJS ~~-.from the 

~na ot the 1n1a.a ·tat>lo. In tr..a d-tt-lsve1 lr.ds 

~t1al o~tt.on, the· Ar~ of ·tt.e h~J' 1eve1 

In4• tabl.$ pointe. to ttw WSJ.nn!.ns 01 the next l$V&1 ~ 

table., 

After diacusalns the oo~1¢na1 t~J&et'Obln3 teo~ 

ques lt: 1$· ~~ that o.l1 t'-SO· tecimlq,t.mJ; a" d W%7 eftl• 

~&.eat m ttle ·t;aee ot I!QltlPlf! kef soai"Cb and PBttW match 
~beD• '-be ~tiel ~h 1t1 StiPPle but It IS· ~ 

!MtfJ.~t.ent because ot £ts h!,.£h c~tv. t'll.e s~ ~b 

t411 '1>0 efliell:nt f_. Slfts1G tley H~l.;< But lt is 

~to1ent t.tJ 'tba ~o of tl&U~tple k$11 4~ ~· the· 

b~ t~ ~-on is ·ba$04 on single keY s.. •. e. ~· 
ktl1• the ~ ~w $$arch ts etttcs~t ·uP to scm& 

~. nut as tbe· ~· ot ~ =.oo Q1l eeeotdu7 
aev i.~ases, the lrdex soquenttal ·a~ al$0 b$¢08!!f) 

~tmttt.elent ~ 't baa to ~· ·~ It)!•; tablea. 

before setti.ns b ~if$4 reo~. J?wtiel IJ&itoh soarobes 

are· Q.Ulte-41ftieu1t to ~. ~on and deletion 

l~t cumber~ baeauao umr· kds tables have to. ~te4. 
l)tl.~'l~~ .. ~~ .. ~ ~~"' -,-~<. 

fS ~ 
f'""\ \A - s ~-o a: ( ~ ' 

\ "\' -i( ~ ) l 
~\.-.I J .,' 

"Jt;;.;: J _......,. 



- IUltU~ I~ 'f~ ~tuM~ wtdch U 

4earw1ldil SA~ •'• !.a· fl\\lW helpful, 1ft ~- ••• 

41Ut.cultt.e-. 1tWI ... r;~ k· ••• aft4 •• - ..SS,. 

IJIP.1~. fll• ~ Mcllt~1~ • ..,., ·tree . 
• ~ture ta -~ aD! t!\0. al•ltb.tm 'MU4 on tJM.e. a'ta ............... _ ........ ~-· ..... ~ ... ~·-··It·- . t:l'~ ........... '"l ....... ·----·-~~¥ ... -q; ~":!:)~ w1 u,"'vw:Wf1a... U ~*M!I'Wt<M..W.. !~ ~ 

ot J-l&i ll$bru Unlft!'dt1 .f1t'Ud~•: fbli; Otlt& .._ if 

t~~W a aot:lon a-6. 

JrdttUl ...... ~-D~ YNft It,_~ lA e ~
at~ «t Bf.Mrr ttne ~~. iUh .,.. .. u ttona -. a 
•• ~· ..... in tba -~ tfte atNctuftt~~ %A 

.Ut&on to the •-. ~- ~&-. ~=-• ._..-. 
con~ ._.. po~ ~-~ al.tllftJI IJ41 w PGS~fl to 

........... lU 1m$ ~·t~ .... Bach po~· ·Qarl be 

~· &.11 ~·~a.~ AMOClatet! wttr.a NCb· .... 

tllOUtlb .. .oe...a., ~as • thl.4, u· • 4~•• 
wblOli ls an ...,_,_ between o lUI! -..t, £M~•••~ Ail 
.... Oft • .., lftft 1eft1 ot ,. tr'H- ..... ·thfl :Uiilit -~t~~ -., & . . . ' . . . ,. . . . . ' . . . . .111')!:!;1 

,._ 11>0' =• hP 'b u .. ~w·,e• itt tn • •• .... 
dJ..C' U.W ·! d • · trl U ·the .lith lifil ..... 1:Jii 4c~ . .u~ .r... . . 10. . . . . · .... ~--~ 

·tor lt ••• b ba+') the ~1.·b.d. ~l.riliW ··teN· d ·tb.e 

~ .. ·~.,~-""",.._·,i 

fU '• ...,_ c tbit ·fJI4tt P 'WlU 1:8 oalitc 

a,t•)., ~(P)~·--~•·• X.;(f) 4M ptUdleN will be ,Allfft (P)• 



f;.OSOI.t (t), RISOl· tf) Gtl1. tM dl..-_.. wJ.ll bt Dlac <Pl• 
!be DCltltef' PAitJfl (f) WlU ·p:tlaf; • tke -~ o.t \hi· ~· 

' 
,,.. V.W th$ rot$ ~~ PABBf ~ -1 ... ICJtt MW ~· ill tlltl 
"'*- ...,.,,. .. · · ~ .............. "~\ll:t (g) ......... ft'UiOI (P) • .....,. '«> ~~ _.-., 0* -~·-,_..., --~- ~~ ~ . , .·. . .· . JIO*"*~ . 

tho ~ .-.db.~ .- ot P u - tNGi ~~. haw 
.oa"U ~ _.,.., .. ~ •~ ~ ........... .,._..,.. aiimf .-.- -~~ 
~· ~ ~ "1!U..ii!W%.». w.i~· 1\-1,~ ·»- ~-~ ~· ~- ~lid·~•. 

the o~ ot tkt ~ II Clttu..G UJ 
42 

, .. ..., ~ tl· in the~~ .... ~et· J " 

•~ »-= (,}., ._ ~_., «11 aote Q Ia wu (f) lt .ta true 
·that itJ(fl) 6 &JCP)t UkewU. tor _.. .,.. a ln tM 81101 (P), 

'itt lt t'Nff tb!lt IJ(A) ~KJ(li")• . "-~-c.-1~ _, 

----~---~tna----~~~t 
4tJCI ;QO\. JulW ~ ;t<m _, ·~0 M mlOC8$G-~. ~$ OlD, be· 

N~olvoei bY ·tJdfll tM tuac~ ~~ tr.,Tl~ \.bla t~on 

"~ .,~~-.Oft 8!108 ·.~- Ultt ~ ke;e 
~.tiP,\ _....,. .lh (~'\ A~At-A ......._~......_ 
~,~'\ . # ~ --6 .. , \iilM'<~ ~..WJ.r-0 

.Lft 3 " mac (P) 

S 4(P) • tt4 (P) K'1C4(1?)•~•• ~1(t) ~0(P) ••·•g·"*·t(l') 
' +l ,.,.-

tt. clf-cli.Oat ~ono•ttmat• 01 au --.,_ -stub& wt.tb l 3t 

tilt ~-~ ft-- LOSOK t.f S$(1)LI3(P) 

.0 ~ HIM U I~( f) /14(P)., U· &.t(l) • 5~(·) --

.U. keyS~~ ... ~ & tif«)Ul--· to lut14&tt• 

~ ._.,a ot au. _... 1ft the. Otlb.tffee ot •· -.. 
Mt ** 1a a .-4 tNe . .-. imOWa • ·.Pte Pl$1t10J'J SA the· tt1o 



tobll~~--~~*' If#~~ UP lela 
D 'L-. at• ~ o.t a • Dt&1 to) .JIJ '*' tMn au ........ ta 

P aM .t-~ tbtn ca • lor-~ a .s.. s~ lPl:t 

13(tl)·;pa,~Pl• ro \lmt ~ w._tt~. sn. the 

at.ptt.bU, e ~--~ ts- .WiMO to hOJ4 taU w-.u.on. 
u· a " • ~ ~$-.,~SA~ wittt ~· '• tttm n ~ 
~~-)~-~ lr(tJ •.••.• l:(~·t)~ 

'ii':'A!I f ,_ .... -~ ..... - ... ot· ,. ...... __ •• ·- £...r..wr., II&: -""'· , .... ·_ ·-~ A: 'Q~~i~W , . ' f :W:~ ~lit !'Iiili ~'W!If· ~., -~ 

tntapn i € Jft,~g· tbat ~~~)~ a,to.)! a(:'>-.$+t >• BourJSttt 
~ » oan t.w ~ttaU.~ tttiltl b ltat' ~- -ct tt~e 

~-· 
on tbl$. 4ata -~~-~ ~w m c~ xxs. f'or 
._,_.,....,..>JiA:N- ~-'*· ~·t~14il\li.-., ft . .-1.1 ~·-_. ... "l ~· ·
~~~·-~ ~ ~--·~~ - ~-- ~~-·....,n~ ~~ -~~ 

ot JA'ftb-W ~ Urll~ty .t$d.- ~ 4 ... ~ fbi& iff 

4.o~e~ m ~~ a.dt· 

~---.· r .. ~,... .... ,.. ~.,..~ r:LM~~•'*:4ilt• • .-~ ..... ~--~ ............. ~ ~p,:J. V-~·~ ~~~"Y Y~-Y..,~V4W#f' W~~iiU~ ~--· 

J~lal -.~ ttnt.wn&"r •• t966 ('' o.t· 1966) OUt '* 
~-- .&fl i919. U. U.Di'ftUWA.tv bU ~Ukd IDA 11· 

' . 
e~t$.1ti UPfm. tte'JtiO ~ ~- prop,...., ~ are 

auo ot rttl.W•-,. na~ion.al ~· • aml~t. A 

sm«QL-. "-Y~. it ~ty ot -~ tral 
~aws.,.,u.a ~ ·ato ltstd wlth .011 ·~ oraaleaU¥ .u. . 
... ot tbtt;Jt ••t ·- end ~010&7 •• welt. In;. 
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UBlS. u tbe 4$1» kdleatcr. If t.biB ·~· ·te .,,., tbe 
. ,. r"i . ,.., . . '"' - -

4elet;e sm.toator ... Of) o~rme oU~ fM total ~ of 

nodes •1fiW tor tbe M aetw ~Qt; 'Whi.cb are· to w ~. . ' 

CJ'G. 22 a 45~ 

lb& ~· ~ ot ~ Y181tt4 Sftdc lot* the iwQ 

ao'to Of ned~. ~· ~ to w ttt!2A~ bum tne ~ stNctura 

t:ra?J.as ~ root ·ti!11• ere u w 49. 

tbie RC'Wltd.w ala•"* un '- ·w.t4 fer ~ ... 

.u tt1e DC4ea •~ tie 1a tblt ~ •.-u~.- v ·•• ,...-. 
~no 1~•! . .u. the tlCd•• ba'i1Atll .·IJ'OUP ·• .e,.rmoa 
~uo-. •• ..-t t4 tht m et ·ftl14 nocsoa -~. w: 
a,eeuw 'in tbS.. qQtUy- 1t u .. **' ~ ~tl
qtleJ7 ,..u.J.e.; TtUa ~ ._ tbta &lisonti'JC u P .._ .. '*· 
tbe ..-t t4 the ... ~'"" btmlde Uft.Y. ~- apecit1etl . 



atte ~· and- "•~ ~k~t:.. fhta &180ntbfl ..... ,. h 
~ Of: -tbe ~~ ~lot!• IWIDJ-ltimsteY...OlC'll 
-~ ·On.~ ........., ••~oo. a."'i - .ollffwt\liiiiiiL. 
1!;'U..,.. -f"~m;l ~~~ ·artf .,.. o••·~•-

AlrS&IIl
p~ 

C~t 

bJJI;tl 

lliG%01 SA.rtrm (P, a., aR) 

ftle ~to~ ~~ve p~ 18 tbe 

~- P lathe-~ at~. B -the-~ 

~ lOt' tbe Da4es ift UlSON ed ilUOtf ~

am M th:e 111dts -a~ the f'tSlon ~ ~ 
ftl~ output w11.1 ..,._ au tbe, note•• m. the ~ 

e~wre. W'ticll ue iD t!le NS\«l ·~uw 

i:i b ftalot\ ~~ - ~I'IIC~le 

4etlnt4 b1 ._ ~~a. Otbema 

ORSfat)M IOf P~m:t' i& -~fi' fi'Wt ~ 
ot\dun u~ tM -~ of tbe 1)6.)).Mil. 

~~ ~fi'.~U-~~

DU~f~IO!f ~ ~ure lOtlm. 

D D~CII (Pp Bl) .-.. tJUI ~ ·befl 

bGiln 
CALL f«RJ (P) 

bellA 

.U»L•a 
.'!!II • 

. -



~ 

'' 
CollMBtt ~ A.a· h d~ton o• thlt ·~ to be 

·~ 

&2,~,(P) • !.~(P) 

U:13 (P) a X~(.,) 

• 
hre &.~tt);.'$;J • uppe~ ol tile w.d• 

:in ~ .. LOBel taabV.. .. :l-1ewer ~ 

ot taft aotlefl ·Ill the &t$011 -~ 

Ir WSOB(P) ; (\ the» 

~ 
~ 

beatA· 

1t BOU..f!DS-WSa&mT~JOK (l'lL-, M) a mll* the. 
b$ij;LQ. 

c&U niOiOil SIM'Clt. (lDSOB(P), St., S.'l) -
U IUIOS (P) ~A then 

-JUwt 
etd; 

Stop,. 

t.r BOlJIDB-DIIUSIC,.....lCII t•; Bll)• fa tbtm --0611 ABGIOJI !IAfDI (UIOII(f), atl, U) 



bOOleaft prooOOt.l~ ~ON (l?f'Et) 

be :;fA . 
~t JWO.·~ ,~il~ u P u_s.n tne bypor

~o 4ef.ln.al bV 8R 

fer l ;; 0 stop t tzt-U a-t do 

bqln 
U lt(f) L Jft (.2.1) tbOn 

~.f'i'ALS&t 

u ~ts<P> > aa ta.t+~t) tium 

ret1.1rn .rA~ 

booteen ~· ~mmnss:t~OJI (I,M) . . 
begin 

~t ~ .:tmJJS,. u tne ~~e 

dot~ 'b1' bOutdt.t ~ 8 SJ)~ts 

t.be ~tangle deft® by na. 
f07 I c o etffp 2 untfA 2.(e-1·) &> 

be Sin 

lt B(I) > BR (lt ~1) then 



&8 

U S(l•t) LM (X) tlWn 

ntr.lftl ,.rALSS. 

f:T~ fOUD (P) 

~ 

c~ 1hU ~~ wUl 'b(t ~-~ tbtt-

aode- P te 1n tba .~ •· Tbu tree ... 

ttbplate tba ~ '• 

~ 

fhe ~ to tJlb ftcW&ift al&arltU U a.,. r., 
1~11 * MOt ot •• ,. .... -"~• wblm ~ .._ • u 

~ /31!. . 
k~ ml- •• lower a -~- 1Jalta Leea;. a :u:r:a • ., ae 
HpcD UDUr SG&Jl'Clli _ --- e.).~Qia ,.. •• tlMt ._MJIIe I W tM 

tJM1Ma-_~ ....... ~u.u '"~ 
ln ............ lelt-.,. 

U P U nft-0~ .lAthe Nlleftt tMa .... 

.............. .., ................... , ........... - ..__. .• ...,..,. d tte . ..-· _.,......,. 'lolllli- ... ..-:p~ -~ • ~.-..• __ _, .. , .. ··---

.... ltaol .... ---· .... -~ .....,~ .. 
loU•• 

Let ~ • l4a (P) 



ibm ~1(P) • X~(P) 

llia4(P) • K4(;f) 

That J.a .• !~(P) .le a 3~pp• ~ ot ·ttJ.e ....,.. ln 

the LCb>OB 8\lbtf'te em 3-1~ bOt.Dt o.r noctee &D •~ HtSOJI 

~. 

lt tbP. LOSO!J ot tho ~ P .t.da tt1eft 'thiS alp· 

ritta t1«tat. wtiotber tM N&ltln ~eou the h~taftll• 

doacrt'bect bJ a ~-~ ·of.' LOS011 ot •• l.t it tl*eneots 

tben Ut.e· ilUOD of P ..- t.te ~ -~ Jm a:re ~. Snto .._ 

st.eck tmJ the ~ oent~ s~ tba tos01 .of •• 
. 

U - 10$0Jt (t) 4•• r»t ~ mJ· the mstCii 4ou 

not ~tot& tbe ~ ~ribod b1 b botad 

..,., at;. it etaU ~ .~ tne msOtJ ·ot th• r.ttJO•• u 

''~-
Tnu Jll'\lCGM conttmce ~.11 lt fttda • ·~ Q t4lJ.on 

U conta.itlld iA tbe rqlon r ~ ~· .it Wblcb doei!l WA baW 

JJ;tt• t.oiO!I ..... sua~_, w:r a ~e .... wtell tl\tf~t the b1Jf~~· •• Ol)t 4escnbe4 b1 its ·~~ ·~· %n -~ tt.rtt cuet thie 

alaoritta eaua tritt proc~ rouD· ~ vU1 nport all the 

Nde• t.n taG *''*'" es.t:b ·ere conWM« 1ft. u. ,. . ..._ Xa 
tho $$0c:l1 eutt tlllaJ a.\aefttba Cbae ..Uther tile ~· 

oontaw _, nor.tu. lt S.t c.-tu the 1/b.A' M4lt wlU M 

poPfiCl up eat tbct aeai'Cb et.mUluel• Otherd• lt wtU atop. 

~as.. alpJ1.~ uaes tu t~ouos. .-~ "' laell •• 

tit tbe tree te uwNtot llb•'tb.V 1t u ~aible .,., .. 



<ta~ta of t.he ncde ~t- 1._ ln -~ Nston being secrche4, 

A mtbtl'9e iO fttd.~ by the &le<n.• ill thltl poselbt.Utr 

alt'Jtr;l. Ccasaqaent1y,. ·thl.s aJ.g-o:rt.tbm ·vs•ts u tew des as 
poaslbl~, ti!Wt\ tbe Um1te4 lne~~lon **' at eacll Dl>4$ 
tlbl......._· m .... ~-a •• ~ ,jji,..,......,.~, 

, VQ ~':!o,QQ --~ ~ ...... 'Iii' ~~~-,f 

Let US Oontikt~ two NSi~ lfhoSl 1bdts ~ 

Dttzt~ · 111Jli/ er~t .Jtt. '14t, '' . • $bC. ob~tiw s.a. to 
rot~ till tbQ ~s. 1a tt1e ~ a'tNC~n ~ ~t 

't11,,2 a 112•1 .am. UQ &n ~e tm1 f'eslons• the ~ &rr1!q 

to~ ·~. ttOOil ~ .le~t ~. 1e\ U fk'lt CPllSSd• 

tho tree ~~ M~ ron tt1~ tll.Lo ~tbll oboeks 

~tbel' th<t ~· ~~ IS lUll•- S~$ l.t 1S M.t, mll, it 

calls tm \'tOO~ ~~ •fiXIlON with .ROOf (11:132) an4. 

llmt.ts or·-. ~Gf,otll{i-u!t~ 11"A7 ei<m are tDRm & ftlfBG ea 
~•· lN-molON ~-the~· .:.PAtaS •. ~ROOT 
,. . .., . . t ._.~ 4- .;M......._ ~-~ ~;I DC.~ 
~ ·tiD ·. PJ'Ow...,r.; .w• -~ ... -~v~~ """tr-~~ 

f\bt the alSQf'ltba ~- - ~ of fb.e 
nod$S SA ltiOON ~$ ea1 HI~ ·~~ of the· ROO! as &!$-· 

, onbe« 1n the o1Gonthmrt h updated. -~ltm ~· 

. /,{Joooo,: 't99f!l/' to~ tGSOB ~ Jlt>ooo• ~ lor HDOR., a~ 
the ltOOi ~~ LO£".AH lt l4U oa11 tbs· boolean ~r$ 100~.· 

twmfltiiet-a!QtOB wttll up4a•4 ~u:'!.ee and ~ 

/;i1~a11 1ft$' as~_. ~DmAS!Ct~IOH ~· 
the va.l.ue "TRtB,. s1tlCCt: tho reaton of ~·~eats ·the 

~ ·tf.f ~$$ ot ·the WAH ot too- 'ill&.ri fiowt: 

the HlSOR am tta ~s are pushed Into •• ·$taCk .. .m 
tbe eeat'Oh 18 Cbnt~ 8l.Ot8 the LOSON by as&~, LOSON 

to mo1!. 



·How tM elgoritbm egatn checks ~ ~ ROOt, 

11.111, to 1n the regl.on epec1t1GA tw cautns ~ b001QJD ~ 

Q•uro 15-ImOION, stnce it 1.$ ~ •. it updato:a the ~tea 
ot trw XIIO.des 1B LOSON Old. HlSO!i cubtree~l• ·~ t\piato4 ~s. 

tor LOSON CIJI BISON au~ Jltle /fJ'Jooo, 11.~ aQS 

lfto<JO. ~1-
A.t. this point• 'too i:OOt .4Qes not haW a LOSONt 'the 

.eeaiOb ~tons· Us&· U>SON stope. Slnco :Lt haft & ltl~X)N,,. tb$ 

elpitb$ call$. 'tbf) Boutifi•~•RSGION With 'bouo:lerle$ 

ot. HXSON .~ tl1e rest.,on ape.eiti$4 tor . .finding whether· to . 

~oaroh tbe lliSOU ~e or not. H¢Jfe tho $Onrch eontl.lnes 

alq RlSOti Gt~btRJ.e. Since tb$· ~ ~eotn -e b~ 
rsc~ defined. ~ the ~~ ot ttm t!tOON wbtt'Oe. 

~Ma ~se oont~oa~es \11.\tU tt £inis• a ncde sn 
the tl"ee .otruot.ure, whtcb t~oec t»t ~ art:~ scme ~ a not1e £or 
Whleb - nd.an doe$ mt ~ Uith fJle ~e 

4eltned bf· tbEt ~lea Of :l.ta LOSON tal UlSON aub'trees oM. 

~ is no node in the etactt Eor ft.lhiob ~ baa to be mde •. 

~ lt ~1nd$ a nc:de P 411l1Cb is 1n the rsglon, lt ~· 

the ~· ~ 1'bio prooe~ J'e.pcrts au ttte ·~ m 
the subifte ~e, rcot . .Ls P au4 'Wh1cb aJre ~ ill the resl~n 

spaeUled• tbe ·tot;4 ftltftber .of node$ v1sita4 tor bCtb t'f)gion 
•n 11._...... ............ · · .... -.. •ree ··"·" 
• .1Q1:11 .. .Q •~ '\J .. ere 

tblta. tilpr.t.:tma t~ searches tbe LOSeR su~j 
' 

elways and W1en t.t cannot. :P.~ eltm.S the U).leH ·wbtftl~» 

it tJtarts. S~iD& the.· 111$01 !ubtreee b.V poping up tht BI:~ 



no.«es IJ?O& ~ ataek• 1be Panmtna pa.'tl\ tor ~· mslort 
seaJ'Cb. la sllown ln t1s. 3..9 £or both ·thtl· Weo $trtlctllrM 

~se ~~are 11t'2 ap'J 112t1.' 

the B~r.tmsntal Data nue &!l'Jcrlbe4 sa c~ tx. 
end aU. these alsor1'tb.mn (We ~ted en DEC-10 co.mpu.ter 

syat&Jn at Nat~ c~ tor SQf~ Deft~ .er¥1 

Caput~~~ (fiFA)_. ~- Tbe ~~ ~ 

ws.tten l.ft ro~ IV lans®&e• b ~ ~ aa1 

tbe resUlts are ss.wn su the A~ 

,. •.....• 
··, 



11111 

• • • 
lt 

I 
t .. .... 

' •• • t 

• • 

ttt32 

1ttt1 

' 

• • • • • 
' • 

Fig. 3.9 Searching for Region Search of Lf1121, 111247 
in TREE 2 aJXl TREE 1. -



. 11.213 

Fig. 3. 10 A more balanced B inal'Y Tree Structure. 



1'be Ullltt:d~ional. SJ.ttary ·frGe stroctute 'ld.U\ 

19 arwl 39 nod<W ·J.e, shed .tn Ftg. 3 •. 1 and Flg* 3.2. Each 

fllgorltb'el. Ls lUt»Jtnlt$4 by takiDS sxomple~. 'fnere are any 

-ya~kdlns tbe COtBPleUty to taes:e ~th.Jne• One ot tn.

may be• tbo avel"age t.~.eber ot nalles vis1te4 to.¥" ~ a 

query. The· aveng0 !'l'lltlt'ber of nod.es visl~ed by eaell ct ttl& 

algorl.tbma tor at)f)VSf:inS a quenr is atwn. \b.ts <!epends 

haaVil:.Y on the ~- ev.ructure~ fbJ.e becomes mlnltm.la wben tbe 

~ e'ruottu-e 1tt COfll)'1etely bal$.need, ~fl. the re.tlo ~ 

"total r'IU!Ib~r ot SOll$ to. tcm)N ani. KISOR &tJbtre•a 1s 1 tor·, ett:1 

nOde. U tills Ntlo d..uters trom.- cons1:4ere.b1Y., tor tU5' :~~-
. . . . ' ·. i. 

ttl& fmtJ.'r(IJ eubtree wttb· toot' at 'tllat· noae ls rebUUt tor ~~. 

)$la®in8 the tn!e struotute;;'. 'fhte-d&ta stru~ blaeo•a'·.,, 
~ . ' . . - . \ 

1netts.ctent, i.t 1t u too tmbalane.s. Thle can be avoided 1by 
., ••• • I 

' 
A-~·-~~ ·Jtructture i.e ·shown tn t~&• '"9•· • • •• • ~- - "I•~ -

t'!lte u dettel~ fJY ua~ ·the tree opttrttt.at1on ~:algot'lthll · 

pvcm ln Appeni~_ !be a~ ll.lSlber of noctee vS.tted tar 
euct match quer1~o m -~ mown 1n f1&• '• 1 filM lis•- 3•9 -; 

~· , -· . .• .. I 

. ' 

are 6 and. '•9 rapeotivel.v• In the seoand cu$" this ·value ' 
. ' 

ls a~telt ~ to the theoretical value ltlllttl 18 et 0 
1

• 
' ' 

<>(los lf), ~o N b total number ot nodss in 'the tm· ~. 
' 



In tbe case of Region ~s tbs· thaoretl.cal ~- of 

average ~ ot ~e.a v1s1ted I& o {1os R+Fl vllBN r i8 the 

.~ no4e$ I cum in th& res~ tho O'bBervaS. valUe 

!a 9.* 

PnrUal match quet1.t8 4$SGI*lbo4 in Cbaptor %1 

oan bo -~ by making Sllsht .XU.ft.cati.QQQ in the· 

Re$1<~Jl ~ ~· tthe· ~l.al ma.,h ~ea eN ao:re 
ger.e:ml and ~le. . 

A~ ~ with this data struotur$ 1t tb&t 

the k$Y1J can. bo ·~ datE! tulds 'Wt tbe hlerarcbt abOulA1 be 

str£Ctlg' ~not. ats mew help ttl ~-lng the recom 
sae up to .- __... b prte~e ot the Dlsel-tm~ 

~es tba JlW!\bar at c:~ at each node caos14era'bl.l7• 

~~kt.ag ~- •an ,._ ~ up to some extent .. b1 
. I 

t.Ai'in! the PAI'att. 

Tb1s data ~ 1!411 be qul1:e -~ -~Dati:. 

Baao GYete.ms *"" tbe ~s, ~ t.nvol.~. ~on se~ 
er Partial Matcb ~ht are :e~. fbe·- o~tat1on of\ 

tb.le 4&.ta struCture VI el!lpl.e• ·fhle. &it$ etNo~ oan be 

tt~plqentet.\ ;•ll.y•- ftte preaenea ot PAlSH at eaob -~ 
wU1 tacnttate tt'VI 'A»Ptttia\ta of :back:tradlt.i.n& ~tJ;t&e• 



c~ .. · ·.· · ·~· D&.~ .. BMe or~ .. · .. ticm, second. tdttton. ~Ic~, 
~., 1971* 
An tntmuctton. to ttata sue Syoteso. 
~1aon-Wes1e,J 1UblisblrlS c~. 
1'!117·· 
7b$ Af't of COfJSP\ltel- Pl"opteBJ.ns, 
Ad4leon-~ l'Ubl~ C~; 
t.g?) •. 

MQ1t14ttr~eDDloml a~ s~ 
~ used .to:r A~OOJ4t1W Seamhln&i 
CACM, vo3.. t9t PP• ~17, Sept 1915.-



It •. of .. -~ eft too unbal...-, tbt\t 

fftlbti'Oe t.$8 t. Nlull't 61!#! ~~ 'tble ettn. ·be dena tty 

f~~~ 

AJ.ISI:tlil 
~UN ~·(A;~) 

c~ a.. ~ to tbSA al&Ontta !.s flftO!lD't A 

ttleorild.n&~ ~. It rettJ.m.s a poJ.nter to thtli 

op'£dl»4 ~ -nose root u ·~,tac.-ldrtetor. 

~.· A. ··A~-.,. . ~ ~UJ 

b8ain 
dl~Pkr ••u. a.r or HODSS• . 
~· -btt&m 
.sot I' o ~ • tllEdlan .~ itt A -be&m 
let At.<:- £6 f:. Al e h .3 • leiS taft f j 

Aa~ta c. A \ • 1t .3 • pater thiD t ~ 

-bl-



be Sin 
sat DISC (P) • 3 

~ 

M • DISC (P) • 1 mod et 

LOSON(P) -t:- TRSEOPTIMUB (A:&t M) 

smotll<P) ~ ~~· (Au, M) 

d1$plar • 



00100 
oo?.oo 
00300 
00400 
oosoo 
00600 
00700 
00800 
oo9oo 
01000 
01100 
01200 
01300 
01400 
01500 
01600 
Ol.7oo 
otBoo 
0190() 
02000 
o?.loo 
022QO 
o2Joo 
02400 
o2soo 
02600 
02700 
02800 
0?.900 
03000 
0310Q 
03200 
03300 
0340{} 
03500 
0360{) 
03700 
03000 
03900 
04000 
04100 
04?.00 
04300 
044()0 
045oo 
04600 
04700 
04800 
04 (Joo 
05000 
05100 
05200 
05300 
05400 
055oo 
05600 
os7oo 
0580{) 
0!?90Q 
O(lOoo 

c 
~ 
c 
c 
c 
c 

c 

to 

1 ooo 

t 040 

l 030 
c 
c 
c 

c 

c 

c 

5 

4 

15 

?.o 

25 

3o 

400 
440 

410 

INTF.~ER ROOT, TRnoT, RSKEy, P~KE;Yt DJSC 
nrr·t.Nsrnr; n:r..nE( ~ 9) 
Dii·lEI~.<;TON TIAHE(.19) 
nuu::NsiOI,J KEY0(5), R:JI<F'Y(S), l·SKEY(!)), PnKEYC5) 
DI!1t:N!;Jil!l nooT (5), TP.OOT ( !5) 
Dlf1F.N:;rorl JKL~YS(3), II~Sl<EY(S)' Jt.SKEYC5), TPRKEYC5) 
Ii~'T'EGEH THiE,STHiF:,ETHlE . 

"Tll-lt.u Is AU If~TF:r,ER Fllf~CTJfJN WI!ICH RETUIUIS THE CpU TINE 
SCl Pi\p 1\:;, !'lS VM.uE Iil f·1IL,TJJS~C~~Nt)S. 

OPEN t urliT;:S, 1 >EV rr E=, nsK,, r n,E= "l'R~:r~ .PAT·, HODE=' 1\Sc t .r: .. 
1 - ,~CCESS;:'RAHnnM',RECD~D SlZE=aO,ASSOCIATE 

- " -
2 VAH IADI.J·: ::: JD) 

READ (ltlOr END=B20) ~OD, (T~nUT~I),J=1,5), KK 
FORM~T ~I2,t_X,51~,1X,I1) 
IF (KK .fQ. 1) WRIT£(3,1000) 
ror;r.f!J-\j ( 4 OX, 'THE RE:C OfU)S HEQUEST[{) ,1\pF.: "I I) 
IF (~K .EO. ~] WRtTE(3,1020) - -
!"0J1i·iAT((+oX,''J'HE RECOTW.S CREATED AHE:"I/) 
IF (~K :Ea. 3) WRJTE(3t1040) -
rnpHAT(4QX,'THE RECOnns DEtET~D AHE:'//) 
IF (~K .~a. 1) WPITE(3r1030) 
pnnrl~T C 4QX, 'THE RECnnns I NSER':'ED /\HF;; 'II) 

NOTE: Tll£ STld~'!'IrJG TI!1E 
S T I n t. ::: T Il'1 E ( .s T I t' I~ ) 

""" -'r JI£,-, :::0 
GOTO 15 

['D 4 I=1,NnD 
TRrnTci5:::RnoTCil 
C'OHTINtlF: 
JTES·~· :: l 
GOTO 25 

DO 2U r=l,HOD,1 
ROo'l'tJ):::TRODT(I) 
COPT :~!1 u:~ 

ID:::O 
K1=0 
K2~0 
CALL TEST(RnnT,Nnr,Kl) 
REA0~1,3Q,f.ND=8~ 11 ) (IKf:YS(()'!:=l,NOn), (IR0KEYO.),T:::1.,NOD) 
l ,(!I,SKEY(I),T:1,NOD)' Clf'PKF.Y(I),I:::1,tJOD) . 
2 , I r> I SC, CI il Af·1E ( ·H<~) , J11-1= 1, t 9) 
FGP~AT( 512 1 5J2, 51?, 5I2, I2,t9(A2)) 
IF( (~1 .EO. 5) .Ar;D~ (Kt\ .EO· ·1 .OH. KK .. I~Q. 3) )GI)TO ·1q0 
IF C~Kl ,.EO. 5)./'q;D.(Kf\ .EO. ~.rJH.KK .f.Q. 4)) Go·ro ~10 
rF cr:1 ·EQ .. o) corn 42o 
IF C~Kl ,.GT,. OJ .A!!D. (Kl -~~T. 5)) GOTO 430 
1-JiUTt;; ( 3, ~40) 
FORMAT(~ ~b RECORDS TN THE TR~E. JT IS A NULL TREE.*) 
r.nro ooo 
CALL TE~T1~1KEYS,NOD,K2) 



00100 
00200 
00300 
00400 
oosoo 
oonoo 
00700 
ooBoo 
oo9oo 
01000 
01100 
01200 
01300 
01400 
01500 
016()0 
ot7oo 
otBoo 
01900 
02000 
02100 
o22oo 
02300 
02100 
02500 
026oo 
02700 
O?.Uoo 
02<Jco 
03000 
03100 
03200 
03300 
03400 
03500 
03uoo 
03700 
03Hoo 
039()0 
04000 
04100 
04200 
04301.) 
04400 
04500 
04600 
04700 
04800 
04900 
05000 
05100 
05 ~~00 
05300 
05400 
05500 
05600 
os7oo 
OS BOO 
05900 
06000 

c 
c 

3QOO 
c 

c 

c 
3043 
3045 

3o4.o 
c 

c 
3030 

3060 
c 

c 
3o7o 

3050 

3Qf30 
c 

3100 

c 
3Q90 

SURRUtJ71NE SEARCH[NOD,ROOr,KEYS,RSKEY,LSKEY,PRKEY,DISC 
1 . ,NAME,JKEyS,JRSKEy,rL5K~Y,IPRKEY,JDISC,INAME,K~) 
INTE~ER ROOT, RSKsY, PRKEy, D~St 
DIMR~SJON INAME(19) 
DiilENsriW Nl\r1F:Cl9) 
D HlEN S J(W Rorl'r ( 5) 
Dll1F.NsrriN KT~YS(5), R.SKFY(S), I.~SKr:Y(S), PRKEY(5) 
DH1ENSTflN I!\EYS(5), IRSKEY(Sl.~Il.,SKEY(5), IPHKr~Y~5) 

LHHT = 99 
CALL MAP[RDnT,ID) 
READ (SIII!),,1000) (KF:YS(I) 1 I:::I,NOD), (RSJ\EY(I),!=t,rmn) 
1 ",(L~KEY(J),I=1 1 ND6), ~P~KEY(I),J:l,NDD) 
1 ,orcr, cnnME{JM),JM=1,19J 
FORMAT ~4(~J~),IL, 19(A2)) 

KD IS t..: ;;; D I SC + 1 
IF (~DISC .GT. 90) KDISC = KD~SC - 90 
DO 3_::41-f\2=1,5 
IF (Kf:YS(KDir,(') .nE. IKEYS(KfHSC)) GO'Ul 3043 
KDISL =~KDISC+1 -· . 
IF cRnrsc .GT. NDp) KDISC:::KDI~C-NOD 
cnuTinu£ 
G n . T ~~! 3 o 7 0 

IF (KEYS(KDISr) ~~T. IKEYS(KO~SC)) GO TO 3030 
no 3 :: 11 o ~T = 1 , rr o P , l 
ROOT\. lJ) =H.SKEY C ,1) 

C Of,l T ~ tlll~ 

F;3:;:?. 
GOTO 30~0 

DO 3U60 J=l,NOD,1 
ROOT (J)=LSKF:Y (,J) 

c n n T !.iW~: · 

K3=1 
GOTU 30~0 

CALL FfJll t'D (KEYS, t.SKEY, R8KEY, ~RKE"l, D J.SC, NAME, NOD, I<!<.) 
GOTO 3~50' 
CAIJL TF:ST (BlJDT, nOD,K1) 
IF (Kj :!IE:. t!Oll) GOTO 3200 
IF (K~ .£Q. 1 .OR. KK ~FQ. 3) GOTO 3160 
IF (~3 .EO. 1) GnTO 3090 

nn 3:oo I=LtJOfl 
RSKEl(I)~IKEYG(I) 
J PHK~>{ ( i) =KF.Y S (I) 
ILSK~Y (I J =IJ IiHT 
IRSK~Y( !):::TJilHT 
rOHTJHUl~ 

Gfl T~~ 3 097 



06100 
06200 
06300 
06400 510 
o65oo 
06fioo 
06700 

-06B 00 soo 
06Yoo 
07000 9998 
071()Q 

-o72oo 
07300 
07400 
07500 420 
07600 
07700 
oilloo '430 
o79oo soo 
0800'6 
08100 
oe2o-o 820 
08300 810 
08400 c 
08500 c 
08!~00 
oo7oo 
oaaoo 8 30 
08900 
09000 
09100 
09200 835 
0930{) 
094oo 

nn s 1 o I::.;; 1, ;mp 
ROOT~l):IKF.YS(T.) 
r Oi·J T :tnt 1 ¥.: 
w n rr h: (3 ~ so o ) o KEYs cr ) , r = 1 , N uD) , c I!{s K.r;;Y c n , 1 = 1r tJOD) 
1 , cii.sKEY c r), r::: 1, NoD J, ·· < IpHKEY·ri') ti=t, NOD)--
2 ,IDISC'r (INAI1f.(,Jr.1),JM=lr19) 

F"ORMAi(4(!:.>I7.)ri2,l9f,2) - -·----
WRITE(1~,9~9U) (RQ0T(J),I:t,5J 
F 0 R ttA T ( 4 X , "' H 0 0 T = ' , 5 l /. ) -
CALL 4AP(IKEYSrlD) 
C Il.r1L 1;1 Sr,R'J' (ROOT, I KF.YS, IRS KEY, I ilSK-F.:YTI PRKp,y, ID I RC·; IiJAt.tE 
1 , NOD) 
COTO BOU -----·-

CALL SEARCH(NOD,RnOT,KEYS,RsK~Y,~SK&Y,P~KEY,DIRC,NAMg 
1 , IKEY S, I 8 sKEY, ILSKF:y, I PHKEY(ID J.SC, Jfll\llE, KK) 
GO TU SOQ -
CAJ,L F:r.t<cRnQ1',NOD1 
CONTl~Ut . 
IF CKK ~cb. 2 .AND. JTEST .EQ• 0) GO ·to-s 
GOT(l 1~ 

HRITt.'-(3r8{0) ('rnonTCI),I=1 ,NOU) 
FORM~T(4X,* ROOT oF TREE :~,si2~ 

HOTE THf~ TI!-11:-: AT THF. END 
ETIM~ =-TIME(CTIME) 
WRIT~(3,8)0) STIMR,f.TIME 
FORMAT(///"' STARTING TIME 
1 " fiJ.!.TSHir:G TIHE 
~TIM~ = ETIME-STIME 
WR!T~(3,835) ETIMF: 

= ·,r6, • ~ILLI~ECONPS'/ 
= 'ti6,' MILLlSE(ONDS') 

FOR~AT(/~ ppnr~SSrNG TIME = 
STOP 
EllD 



061()0 

06200 
06300 
06t1-00 
06500 
066oo· 
06700-
06800 
06900 
07000 

-07100 
072oo 
07300 
07400 
o75oo 
07600 
077oo 
07A6o 
07900 
oaooo 
08100 
0820.0 
08300 
084QO 
085QQ 
08600 
os7oo 
08800 
08900 
09000 
09100 
092Q1) 
0930{) 
094oo 
095oo 
096oo 
097oo 
09Boo 
09900 
10000 
10100 
10200 
10300 
10400 
10500 
10600 
10700 

3095 
c 
3097 

3110 
c 
3120 

3130 
c 

c 

c 

C3180 
3180 
c 
3150 

J,SKEX CI):::IKEY0(!) 
·r PRI\~Y (I) =KEYS (I) 

lJJSK~Y C!) :;:;I, IrHT 
"lRSKt; Y CI) =I• T11I7 
Cfl~-lT~P!lE 

CllNT ·lJH.!E 
IF cUr::;t.GT.90) Inis = DISC-9U+l 
IF (UJSC.LE.YO) IoTS = DisC+l 
IF' (.lnrs .<;E. NOD) r.nro 3110 
IDISC =-IDJS 
GOTO 31~0 
ID I SC:r.::·:D .. IDJS 

DO ~130 J:],NOD,l 
Rll(lT ( ,J) =KEYS (LJ) 

co;n:1;rw~~ 

CAl,J, NAPCROOT,ID) ; 
WRIT~(5WJDtJJ8U) (KEYS(I),l:;:;lfNUD), (RSK8Y0J,l=J;NnD)t 
1 - N(LSREY(I),I=l,NOD)t (PRKEY(I),l=,,NOD) 
2 ,o:rsc,-· CNM•H:~(,Jt·1),J!v1:1 ,-1?,)--- -

no 314o J=t,NnD,t 
RDO'l'(,J)=IKEYS(,J) 
COi·iT:~TftJ~; . -

CALL :il\P (ROf1'i',JD) --- -----
\.IJR IT~ ( S !~I D, ~ 1 8 0) (I KEYS CI) , I=~ , fWD) , (_I HSKE:Y (I) , I= 1 , NIIP) , 
1 (!IJSKF.YCI),I=i,IJO[)), (IPHKJ:;Y(J:),I:l,NOD) ___ _ 
2 • .rnrsc, +rNAi"'E CJt-1y;-Jt4=J 't9 J 

(;ofo 31~5 · - ·-- :r 

~m rr t: ( J , 3 1 1 o J 
F08J.IAT ( ~ FH1Jl·1 t;;unROflTINE s8AP.CH: ~ I 
1 l ()X, 'SORRY! THE REOUlREJ~ fU•;cOpD IS NOT IN THF.:' 
;:: , 'TW~ f I!JE.' I 1 OX, 'PlU~TING iHl~ INSEHTJ ON' 
3 , 'RECf1fW fOR POSSIBLE- A~Tll'liT.' !I)-

~JRJTI'; 

1 
(3,31GO) CIKEY'S(T),I=t,~'~OD), (IRSKEY(ll/J=r,nonJ 

2 
F0Rl10T( 

RETUKr' 
E"·!D 

-, CILS~EYcl),I=1,N0D)~ (!PRKEY(l),l:::l,NQD) 
;rorsc, crNJ\l.!ECJ~1),Jl·1=1;19J · - · 
4 v X , 4 ( 5 I 7 , 7, X ) , t 2 , i. X , l 9 ( A 2J ) 
FOH!1Air'(4(ST2),I2,19(h~)) . 

··~ ~ ~ ·--- . ·~··· -·~ -·h-------~~- -

- -··- ~ -· -· 
~ -~~~ -·· -- -~ -- -· 

·- --- ~-··~ -- ~ . ~ - ·~·· --
~~ ---·~ ~---- ~·~-·~-~- - --- .. 

-- -~·· ~- ~~·· . - -··-~---·~- - ~ ·- --·--

,-

[ . 



00100 
00200 
ooJoo 
00400 
0050Q 
ooGoo 
oo7oo 
oosoo 
oo9ou 
01000 
01100 
01200 
01300 
01400 
Ol500 
01600 
01700 
01HOO 
01YQO 
02000 
()2100 
02/.00 
02300 
02400 
02500 
02600 
02700 
02800 

c 
c 

c 

1000 
c 

1010 
c 

1020 

sunRL'U'rTHE JHSERT cRonT, I KEYS' .tRSKEY, rr~sKEY, IPHKEY 1 rrnsc 
1 . ,II'JM1r:,Nnp) .... 
ITJTEl:.P,H ROOT 
nrnr::Nsrnp INM~E c 1 9 l 
!1IiiEflSJDN EDO'i'(5) ,II::EYS(5) ,JP~Kt;;Yp5) ,JJ~SKEY(5), IPHKF;Y(5) 

rJrH'l' = 99 
DO 11.100 I:::l,t:OD,1 
ROOT(J)=IKEYS(I) 
IRSK:~Y C J:) :::l,JF1I'l' 
IJ,SKt.;y (I) :::l,JJHT 
IPRK~Y(l) ::: tiMIT 
cnnr::rmr:: 

orsc=o 
CALL itr\P(IKEY~ 1 JD) 
WPIT~(5~IDrl010) ciKEYS{I),J:::l,NOD),(JRSKEY(Il~I=l,NOO~, 
l (Il·SKF:YCJ),l=l,t'OO), ~T~-'RKEY(l),J:::l,NClD) 
2 ,ruxsc, crNAM~CJMJ,JM~l;lYJ 
F 0 RW~ T ( ~ ( 5 I 2 ) I I 2 , 1 9 ( A 2 ) ) J ., -

WRTT~ (3,1020) (p00T(I),I=l,~OD) 
FORHi\T('. NIJLL TREE : TREE STf~UCTUkE IS ,HJ;..;T STl\HTED' 
1 . - 110Xr ' ROOT OF THE TREt:. ::: ' 512 -n 
RETO~r: 
END 



00100 
oo?.oo 
00300 
oo4oo 
00500 
00600 
00700 
oosoo 
0090(} 
01000 
OllOO 

c 
c 

c 

2000 

SURRUUT.lu£ ERR(ROnT,!!OD) 
I•J'IF.G~:R FOOT 

DIME~SI~N RonTCSJ 

vJnl'i':., (3,2000) (r,OO'l'(J) ,J.:::l,~·~OIJ) 
fORMAT (SX, ' ROOT I~ NnT SATiSFYING" THE LIN!T CONDITIONS. 
lPL~ASf-CHECK IT AGAIN • ' I lOX, 'ROOT = ' ~J2) 
:RE1'Ul{fi · ------
E~4D 

I" 

' ' 

r. 

L 

1: 

1 

-- ~ ~ -· ~ .. ,. - -p·--·-

-· 
~--- --· ---- ·~ 

, . --~ ..._ _____ _ 
~ p --·-···-- --

~---~ -

- - ----
- ------~- -~ 



00100 
00200 
00300 
00400 
oosoo 
00600 
007QO 
oosoo 
00900 
01000 
01100 
01200 
0130{) 
01400 
otsoo 
01600 
01700 
otHoo 
0190(} 
02000 
02100 
02200 
02300 
02400 
0250~ 
02600 
0270('1 
02800 
02900 
03000 
03100 
03200 
0330(! 
034oo 
03Soo 

c 
c 

c 

4ooo 
4olo 

4020 

c 
4040 

c 

4070 
c 

4100 

4030. 

SUBR 1!111' .h!£ FOUND C KEYS, LSKt;Y, Rt'KEY r PP.KE:Y, DISC, NA1<1E, NOD, KK) 
l~TEGE:R.RSKEY, PRKEY, DISC -
DH1E:~srnu HAi1F.C19) 
uin::N0l(Jil Kr.Y:)(S), HSKEY(S),L~KF:Y~5)r PHKEY(5) 

rr C~R.Ea.tJ en To 4too 
IF (KK.~Q.3) ~0 To 4040 
\miTE.: (3,4oto) 
\.JR. I 'I'~~ C 3 , 4 0 2 o) 
WRITE(3r4000) (KEyS( I),J:t,NUD), (RSKE:Y(J),J;t,NUD), 
l. (f,Sf<~:Y (I), I=1 ,NOD), (~RKEY (I) 1 l=l ,NOD) 
2 ,DJ~C, (NAM~(JM),JM=l'l,) 
f0RM0T( 2VX,5I2, 2X,3(5I2,2X);2~, I2r 2Xr19(A2)) 
F0Rf·1AT( /,OX, 'THF,HE: IS l\TJREAL)Y nNE RECORD HAVIJJG THE S]\}1F: KEY .. 
1 PLEASE CHECK lT • ' /J) 
f 0 H t'l AT ( 2 0 X , 4 X , " r: E Y 0 .. , 4 X , 4 X , ' S KEY ' , 3 X , 4 X 1 ' J, S KEY .. , 3 X. , 4 X , 
1 . 'PHKEY', 3X, 'DISC', i"7X, #NMIE' //) 
GO T~ 40JO -

D I:; C = D J SC + 9 0 
CALL MAP(KEYS,ID) 

IJHITt~(SitiD,4070) (KEYS0) 1 I:ltN0D),(RSKEY(T),I=l,NIJD) 
1 · ··, cr~sKEY CJ.), I=l ,Noo), CPl~KE:Y o), r.::::l ,NODJ 
2 ,nisc, CllAr1Ec • .nn,Jr-i=1,19J 
F0RMAT(1(5l2l~I~ 1 19(A~)) • 

~ - . ... ... ~ 

l.IRITt.:(314J/.0) 
p R ITt. ( 3 I 4 0 0 0 ) (!\£ y s ( l:) , I:: 1 , N Oil ) , ( H s K F.: y (I ) , I::: 1 , N DO ) 
.1. - , cLsKr:Y c r), 1::::1 ,noo), cf:,RKF:'Y c 1), I:::d, Noo) 
2 ,DISC,(NAME(JM),JM=1r19~ 
RETIJHrT 
EUD 



00100 
00200 
oo3oc 
oo4oo 
005()0 
Oo6oo 
oo7Qo 
ooBoo 
oo9oo 
010()0 
01100 
0120() 
0130() 
01400 
0150() 
01600 
01700 
01fl00 
01900 
02000 
021Qt) 
02200 
02300 
02400 
02500 

c 
c 

c 

3610 

3620 

SilBf~l!ll'rltJE 'l'I::0T1 (IKEY0, 
n-rrm:~ S J:l1p IKEY3 ( 3) 
l\2:::1 
K3=6-
K4:::0 
LII1I'l' ::: rJ9 
Ll!IMJ. T ::: () 

DD 3bQO I:::l,NOD 
If (i-KF:YG(I) .EO. LH1J:T) K4d~4+1 
IF c I n~ x .s c I) • Eo • 111. rru T ) K 3 ::: ~ 3 + '· 
c f)JJT l j.Jl )I'; 

If (t'"d :cr.<)) ~·JniTE (3,3610~ (lKl~YS(l),I;;:1,fWD) 
IF (t\.4 .G'r.~~O) L·lpiTE f3, 3 620J (JKtYSCJ)n;;:1,NOf1) 
IF' (.tm}:.((lO.GT.o).nR,.CK-l .. GT;O))) K:J, = 0 -
f0Ri1~'q; SllBHOtlTip(~- TES'Tl: 'I '- -

l " If'.J~~ERTIOi·J :KEY EXcf.to.Ds I.,lllvf.H I,IW{TS. CH~;('K' I 
2 ' ROUT= ', 5I~) - -
fflRr'il\T(' SUHHOUTinE: TEST1: 'II 
l-.- -, JN0F.FTioN KEY EXCEI·~US III<~JlTiHfi:TS. CHECK'/ 

· 2 1 ' RUnT:: ' , 5 I 2 I 1) ·· 
HETUHn 



OOlOO 
002(;0 
OO]OO 
004QO 
00500 
006Q0 
oo7oo 
oouoo 
00900 
01000 
01100 
01200 
01300 
01100 
01500 
01600 
Ol70Q 
Ol.BOv 
OliJOO 
02000 
02100 
02200 

c 
c 

c 

c 

4400 
4420 
c 

SUBRL~!IT~rJE Hl\PCRC1nT,JD) 
!NTE~f.P R (l(1'f 

D JTE~~:; I Or-J ROOT(S) 

IF c ~ rmu1· o J .Eo. 0) .. nH,. 
IF ((ROO"r(2) • f~(.J. 0) .nF .. 
IF C ( r.nOT (3) .Eo. 0) .nR. 
IF (lH001'(4) .r.n. 0) .nP,. 
IF cp~OO'i'(S) .r.Q. 0) .or< .. 

(RLlll'f(1) .GT. 
(ROiiT (?.) .GT. 
(Rni.1Tl3) • G'P. 
(R0ll'l'(4) .GT. 
(R(i~jT(S) .cr. 

6)) 
5)) 
4)) 
4)) 
09)) 

GOTO 4400 
GOTO 4400 
GOT0.44(1() 
GOTO 4:400 
cnrn 14oo 

I 0::: H ~J 0 T ( 5 ) +fW 0 T ( 4 ) '* 4 + R n 0 T ( 3 ) 4q 6 +fVJO T ( ?. ) * 3 2 + n 0 CJ T ( 1 ) ~ 6 4 
ID = Jf\.:110 - . 
GOTO 4<11o 
tJRITI:. (1,4420) 
F0FH·IA'!'(~ SU[IgnllTJ~l£ HJ\P KEY IS NDT ~IITHTN IJHHTS.'I/) 

STOP 

RETll~<I' 
END 



00100 
oo2oo· 
oo3oo 
0040() 
oosoo 
oo6oo
oo7o.o 
oosoo 
00900 
01000 
0 l LQ:Q 
01200 
ot3oo 
01400 
01500 

c 
c 

c 

c 

.. 3500 
c 

SllRRU!IT 1 rJf. Tt~:sT (RoOT, uOfl, K 1) 

J"JTE~-'F.R ROOT 
DH~F;::.sJOrt RClOT(5) 

K1 = o 
Llrli'r = 99 

on 3~oo ,J::1,nnr,1 
If'' (t_'.()n'l'(,J) .F:Q. J,rnJT ) K!=Kl+1 
cor;TJNult: 

RETOHp 
END 



00100 ~-
00200 C· .. · 
00300 c 
00400 
00500 

.. :00600 
-- .00700 
-~:.c008~0 c 

00900 
_ J~H000 

01100 
01200 c 
01300 
01400 
01500 
01~00 c 
01700 c 
01800 c 
01900 c 

-~-'-02000 
.. _02100 
---~:02200 .. c 

02300 
02400 -·-··~ 

02500 
02600 ._Q __ 

02700 
02800 
02900 
03000 ,j 

03100 C. 
03200 

-- .-JJ.3J00 
03400 

J00 

.03500 310 
.03600 c 
03700 
0)800 320 
03900 
04000 324 
04100 
04200 330 
04300 
04400 -334 
04500 c 
04"600 c 
04:?,00 c 
04"800 
04900 c 
05000 5 
05100 
05200 
05300 
05•400 c 
0.55~0 20 

-056-00 J0 
··· -c~SJ00 

,. . 

05800 40 
- 059~0 

.:'::C:={f6~,,.00 :... c 

. -
THIS PROGRAM WAS DEVELQP~D BY ~SR MURTHY 

:THIS PROGRAM WAS DEYELQRED FOR REGION SEARGH~ 

COMf~ON 
1 

/WOR~V/ KEY5(5) 1.~SKEY(5) 1 RSKEY(5),pRKEYC5) 
,NAM~(19),STACKC50,s),ROOTC5) 

:.:2 
3 

, LO (.5.), HI C 5) ,LoRf':G(S), H l~EG C 5) 
1 NQC 1 DlSC 1 PT~,ID,STIME,ETIME 

lNTEGER KEYS,LSKEY,RSKEY,PRKEYtNAME,STACK,ROOT 
.::1. . , LO 1 li I, /.JOREG ,ttl REG 
.. 2 ,.NOO,DlSC,PTR,Io,STIME,ETIME 

- -- '"- . -<· -

INTEGER I,~,LL0(5)~LHIC5),RL0(5),RHIC5) 
~NTEGER TESf,MAP,TIME 
.LOG~CA~ INREG,6lR~:G. 

!'.TIME" IS .Ali INTEGER FUNCTION WHICH RE.TIJHNS 'U!E 
-~CPU- THt~>-SO ~t~AR AS .. i:TS VALUE IN MILLISECONDS .• 

:·NOP -••1=- 5 
PTR = 0 

................. ~-,--~·. -
~PE~(UNIT~S,D!VlCE~'DSKI,FILE='TREE,DAT',MODE;'ASCll' 
~1: " -,ACCESSF.'-RANOOM', RECORD SIZE:;::Sft 1 ASSOCIATE~ .. 
~ VARIASLE.F !DJ 

:DO 3 1!=1,1'\0D 
.;Loci>··;: .0 
JU: ( 1 ) ;: 9.9 

. :CON!XNUE 

~WPITE (12, 300) 
.FORf\AT ( 1 GIVE THE ROO'!' OF THE TREE I ', $) 
iREAP ( 12, 310 )~--:( ROO'I(-1) I 1;::1 '5) 
F9Rf~AT~ 512) 

WRITE C 12.1.320) 
-~f:OIH~ATLL . ..:C;j:V~1 "LO~J LHilT- Of' THF: REGION:',$) 
.R_EAJ? ( 12., 324) ( J.<oRf:G (I), !1:1, poP) 
'f.ORNAT(5(l2tlX)) 

"7~WfUTe;Cl21,33n) . 
-~::~.;ORt~AT (.t:. GI\il:: HlGtl :LIN IT Of' THE REGION I', S J 

READ02,334) (HlRf:G(I),I=l,NOD) 
-- 'FOR~ AT~ 5 C 12, X)) 

~NOTE THE TIM~ AT THE START OF THE PROCESS. 

STlME = ~IH&tSTIME) 
CON'l'IfWE -
~ =·TESTCROOT,NOO) 
If (J- tEfl,. NOO) GOTO 50 
If ~J ,EQ• ~) GOTO ~0 

WRl~E(~,J~) 
FOR"AT(' ROOT NOT WITHIN LIMITS: PLEASE CHECKf) 
WR~~E t3,40) CROOT(l),I=1 1 NOD) -
F~R~ATt10X,-r ROOT= •1 5(12)) 
GOTO 900 

_.- - ~ ... .. -



06100 
06200 
06300 
06400 
06500 
06600 
06700 
06800 
06.900 
07000 
07100 
07200 
07300 
0?400 
07500 
07600 
07700 
07800 
07900 
08000 
0.8.1J~0 
06-200 
08300 
08400 
08.5_00 
086'00 
08700 
08800 
08900 
09000 
09100 
09200 
09300 
09400 
09500 
09600 

- 09.700 
09800. 

.0.9.900 
:t00"0 
UH00 
10200 
10300 
10400 
10500 
10600 
10700 
10800 
10900 
11000 
11100 
11200 
11300 
11400 
11500 
11600 
11700 
11800 
11900 
12000 

c 

c 
c 

c 

c 

80 

95. 

117 

c 
111tl 

c 

125 c . 

c 
12~ 

c 

W~l!E(~t60) 
FORMAt(' NO HECORDS IN THE TREE, IT IS A NULL TREE•') 
WRl~ECJ 1 70' ( ROOT(I) 1 Jcl,NOD) 
FOR~AT(10X, tROOT~ ,, 5(12) ) 
GO'l'9 900 

CONTINUE 
ID ;~ MAP(ROOT,NOD) 
RtAecs~ID,95) CKEYS(l),I=1,NOD), (RSKEY(I), I~l,NOD) 
1 ,(L5KEY(I),I=1,NOO), (PRKEYCI)ti=t,NOD) 
2 ,nxsc, CNAME(JJ,J=1,19) 
Fo~rAT(4(5I2), 12, 19A2) 

If ~.~OT, INNEG(KEYS 1 LOREG,HIREG 1 NOD)) GO TO 100 

CALf" f'OIIND 
GOTO 120 

PO 90 ~=1,NOLl 
_J.;lJOCI) -~ t10(l) 
-IAilCI) = HICl> 
JHJOCI) ;::: -LOCI) 
~f!H I t I ) = HI ( I ) 

. :c·owtxNUt: 
. J.E:lH sc + 1 
~F lJ ,GT, 9~) J ~ J•90 
,tJi X ( J ) ~ f\ E 'Y S C ~J ) 
RLO(J) .;:: KEYS(.J) 

_t)· ~.TEST ( Lst;t;y, NOf1) 
If CJ tEO, NOD) GO TO 110 
If ~.N~T, BIHEG(LL0 1 LHI,NOD)) GO TO 110 

~ALk PUSHCRSKEY,NOD) 
~aALL PUSHCRHI,NOD) 
_ _:_CALli~ Pllf;H C RLtJ, NOD) 
A"CALtl~ PLl~HCl4Hl 1 NOD) 
~AL~ PUSHCLLO,NODl 

.. .:DJJ 11 7 I= 1 , lWV 
'iZROO'i ( ;[) ;:: lA51\EY (l) 
. ..tLiH l) = !JlJO C I) 
_:_:;Hl C I ) ,;::_ LH I-C I ) 
-~CONTINUE 
]b'l'O 80 

J ~ TESTCRSK~Y,NOn) 
lf (J ,EO, NOD) GO TO 120 
If ~.~JOT, HIREG(R[JOtRHI,NOD)) Go To 120 

DO 125 I=1,NOn 
LOCi).,;:: RLO(I) 
HI(l) ;:: RHI(I) 
ROO~(l~ = RSKEY(I) 

GQTO 80 

CONTirlU~ tr ~pTA ,EQ~ 0) GO TO 9A0 

CAL~ POP{LLOrNOD) 



12-100 
12200 
12300 
12400 
12500 
12600 
12700 
12800 
12900 

.. 13000 
1310.0 
13200 
13300 

- ~=':.':13400 
-----.13500 
::::-~ '=i-·3600 

137Jq0 
. -~i-3800 

.. 1 3130..~ 
.. -=--=1'if000 

.. --~ 

CA~L P0P(~MI 1 NOD) 
.CALL POP(RLO,NOP) 
CAL~ POP(RHI,NOD) 
CALt POP(RSK~YtNOD) 

:GO 'I'O .111'1 

. :CON'!INUE: _ 

; . 

.:NO~l'f: THE 'l'If'.f£ AGAIN AT THE .. END Of' THE PROCESS, 

· .:E'X:U'iE -~ TIMf.(ETIHE) 
W~l~E~3,910) STIM~~ETIME 
~FORMAT~///! STARTING TIME~ ~,16,' MILLISECONDS'/ 
_1. ' fi~ISHING TIME= •,16,, MILLISECONDS') 
~E-Tlf''E ~= ETIHE,.STINE 
.J!LRXTEC3,915) .ETH~E 
~tOHMAT{/t PROCESSING: TIME ~- 'tl5,, MILLISECONDS') . 
ST_OP . 
~tr~o-



00100 
00200 
00300 
00400 
00500 
00600 
00700 
00800 
00900 
01000 
01100 
01200 
01300 
01400 
01500 
01600 
01.70_0 
01800 
01'1~00 
02000 
'02.1-00 
02200 
02300 
02400 
02500 
02600 
02700 
02800 
02900 
03000 
03100 
03200 
033.00 
03400 
03600 
0,3600 
03700 
03600 
~3900 
c04'000 
.. 04100 
04200 
04300 
04400 
04500 
04600 
04700 
04800 
04900 
05000 
05100 
05200 

c 
c 
c 

c 

c 

c 

c 

5020 

c 
)~0~0 

C-c:-_ 

15035 

c 
5040 

c 

c 
5ft'50 

c 

5057 c . 

c 

~-

syB~OU'l'lNE rOUND 

COM~ON /WoR~P/ KEYs(5)rLSKEY(5),RSKEYC5),PRKEYC5) 
1 . 1 NAM~C19) 1 STACK(50,5) 1 ROOT(5) 
2 tL0(5)tHI(5),LOREG(5),HIREG(5) 
3 ,NOD,DISC,PTR 1 ID 

.INTEGER KEYS,LSKEY 1 RSKEYrPRKEY,NAME 1 STACK,ROOT 
1 ,L0 1 HI,LOREG 1 HIREG 

.2 1 NOD 1 DlSC 1 PTR 1 ID 

IN!EGER COUNT,I,J 
lNTf;GER t~AP 
,LOGlCA~ INRfW 
'. ... 

COUNT F 0 
C~l.t~ QUTPU'l' 

IP'_C,NOT, INHEGCLSKE:Y 1 LOREG,HIREG 1 NOO)) GO TO 5030 
CAL!• I?OSU CRSKEY; I'JOD) -
CoUNT F=- CoUNT+1 

' ;,_ ··~ " 

D_Q _502(:'> I=l I NO[) 
ROOT ( ;t) FLISitF:Y c I) 
GR.:!o· ~050 

lf C,NOT, INREGCRSKEY 1 LOREG 1 HIREG,NOD)) GO TO 5040 

D05035 I;::: !,NoD 
ROOT(!' 1= RSKEYCI) 
G9-~0 ~050 

CON'XINUE 
If -t COUNT • ~:c~, . ~) RETURN 
cour~T ;:. coUNT" 1 
~~L~ pOp(ROOT,NOD) 

iF-~,nOT, INREG(ROOT,tOREG,HlREG,NOD)) GO TO 5040 

CONTtNlJE 
l~:~ MAPCROOT,NOD) 

READ(5#ID 1 5e57) (~EYSCI)tl=1,MDD) 1 (RSKEYCil,IF1,N00) 
1. - .. 1 CL5KEY(I),I:t,NOD),(PRKEY(I),l;:1 1 NOD) 
2 1 D!SC,(NAME(l),I=1r19) 
f~R~AT C4(512) 1 12 1 19A2l 

COTO 5000 

Et.ID 



00100 c 
00200 c 
00300 
00400 c 
00500 
00600 c 
00700 c 
00800 c 
00900 c 
01000 c 
01100 
01200 c 
01)00 

::01400 c 
.J~1500 

. .;:c:~ff6 00 
~l'U~l?J 

:=~100 =0l800:.. 
·:~19~0 c 
::02000 ·~ 

02100 
02·200~c .c .. 
02300. 

--··-· 

LOG~CAL FUNCTION 1NREGCKEYS,BL,BH 1 NOD) 

lNT~GE~ NoP,KEYSC~oD),BL(NOD),BH(NOP) 

.RJ;:TU~NS TRUE IFf THE GIVt::N NOllE IS IN THE REGION 
$P~C~ED BY BL AND BH, 

I~T~GE~ l 

lr~R~~G ;:::. aFAJ.JSEa 

f)J) ~0C1 I=1, NOD 
l·[':C~i<E~S(I) . .-LT, BLCI)) ·RETURN 
lf .Ci<EYS(I) aGT• BHCI)) RET[JRN 
CONTINUE . 

i'NRt:G ;::: tTRUE, 
RJ<;TiiRN 

I!: NO 
:.(''"" 



00100 c 
00200 c 
00l00 
004:00 c 
00500 
00600 
00700 
00800 
00900 c 
01000 
01100 
01200 
01300 c 
01400 
01500 
01600 c 
017.00 
01800 c 
019.~0 
02000 
0210_0 
02200. 100 
02J0Jct c 
02400c 
02!500 
02600 c 
02700 

LOG~CAL FUNCTION BIREG(BMLrBMHtN) 

corwoN 
1 
2 
3 

IWORLP/ KEYSC5) 1 LSKEY(5),RSKEY(5)rPRKEY(5) 
,NAMEC1?) 1 STACK(50,5),ROQT(5) 
tL0(5)rHI(5)rLOREGC5),HIREG~5) 
, ~Wrl, PlSC, PTR, ID 

INTEGER KEYS,LSKEY,RSKEYrPRKEY,NAME,STACK 1 ROOT 
1 ILU,HltLOREG,HIREG 

.2 ,NOP,OlSC 1 PTR 1 ID 

INTEGER N1 BMLCN),BMHCN) 
I~T~GE~ I 

---- ---~---

B!~~G ;: .FALSE. 

00_~10 0 I : 1= 1 , N 0 0_ 
It:::]ai·Uo~ C I) 1 GT • ~:HI REG (I)) RETURN 
lf-JBMH (I) ,LT•.c:LOR,-.:G CI)) RgTURN 
c~r.f~IN~~~ - --- -- ..... 

Bl-f<l~G ·F· .-TRUE. --· 
R~C";!'QRN 

E~~-



00100 
00200 
00l00 
00400 
00500 
00600 
00700 
00800 
00900 
01000 
01100 
01200 
01300 
01400 
01500 
01600 
01700 
01800 
01900 
02000 
021·@_0 . 
02200 
02300 
024:00 
02500 
02t)00 
02700 
02800 

c 
c 
c 

c 

c 
c 
c 

110.c 
·--· 

c -

S~BROUTINE POP(TQP,N) 

COMMON /WoRLD/ KEYS(5),LSKEY(5) 1 RSKEYC5)tPHKEY(5) 
1 1 NAMEC1~) 1 STACK(50 1 5) 1 NOOT(5) . 
2 IL0(5),HI(5),LOREG(5),H!REGC5) 
3 ,NOPrDISC;PTR,ID 

INTEGER KEYS,LSKEY 1 RSKEY,PRKEY,NAME 1 STACK,ROOT 
1 tL0 1 HitLOREG,HIREG 
2 ,~wPrD:tsc,pTR,ID 

INT~GE~ N,TOPCN),I 

t£ CPTR .GT. 0) GO TO 100 
WRl~'E(12,H1) 
f9~!1AT~' STACK UNDERfLOW') 
STOP 

·D-2410 I;:1, N 
T'£-,~AI) ~ STACK(PTR 1 l) 

.. GON,!J'INUg 
P"~J};,;= P:TR"" 1 

Rt'~:.TliRN 
El'ro~ 



00100 c 
00200 c 
003.00 
00400 c 
00500 c 
00600 
007.00 
00800 
00900· 
01000 c 
01100 
01200 
01300 
~01400 c 

___ 01500 
.. '01'600 c 

01700 
. 0:1-800 
.0.1900 

. '-" 2'000 10 -
021.0.0 
02200c. . ~c, 
02~00 100 
02400 

.02500 ... 110 
"'~'02'600-- ~t:' . 

02700 
02800 

.COMMON /WORLD/ KEYS ( 5) 1 LSKEY C 5), RSKEY ( 5) 'PRI\EY ( 5) .... 
1 rNAM~C19)rSTACKC50,5) 1 ROOT(5) . 
2 tLO(:f>)r11I-C5),LOR£GC5) 1 HIREG(5) 
3 1 NOP 1 DISC 1 PTR 1 ID 

INTgG!R kEYStLSKEYrRSKEYtPRKEYrNAME,STAC~,ROOT 
. -1- 1 LO:f-H·I-1 LOREG; HI REG 

2 ,NOD~DISC,PTR 1 lD 
-- - ·-··- --~· -·· 

I~~~GE~ N 1 TOPCN)~I 

P.'l'R ·= PTR+ 1 
I-f;,( PTR • LE, -50) GO 'J'0---100 
WRlTE02, 10) 
F:ORfiAT ( 1 -STAtK OVERFLOW L) 
S.'I:.OP -

D0.-110 Ic::l,N - .. 
. ST·~~K (PTP., I.).:::=~ :TOP (I.):::: -''-- -
C9!'I:~ I l~ IJ E 

RETURN 
ENPt 



00100 
00200 
00300 
00400 
00500 
00600 
00700 
00800 
00900 
01000 
01U'l0 
0Jc200 
01300 
-0-1:400 

_J:lt500 
.. -.. ~01'600 

01700 
-~H-800 
.01900 
02000 
02100 .. 
02200 

c 
C. 
c 

c 

c 

c 
4401'a 
4420 
c 

c 

lU!~GER FUNCTION MAP(ROOT,N) 
lNT~GER N1 ROOT(N) 

,OR. 
.oR. 
.oR. 
,OR, 
,OR, 

CROOT(1) 
CROOTC-2) 
(ROOT(3) 
CROOT(4) 
CROOT(5) 

,GT., 
,G'l't 
,GT, 
,G'l', 
eGT, 

6)) 
5)) 
4) )_ 

4)) 
09)) 

----·· 
GOTO .. 4400 
GO'l'0:..44C10 
GOTO ~400 
GOT.·o_,44~0. - . 

GOTO 4:400 
___ .. 

MAPFR00T(5)+R00T(4)*4+ROOTC3)•16+ROOT(2)•32+ROOT(1)*64 
MAP:~ MAP•110 · . : 
R~'!'~RN 

W~l'l'E ( ~, 442t~) 
~r~N~AT~' SUBROUTINE MAP :KEY IS.NOT WITHiN LIMIT$,'//)--

.STOP 

.&:Nf.L .. 



00100 c 
00~00 c 
00300 
00400 
00500 c 
00600 
00700 
00800 
00900 
01000 3500 
01100 
01200 
01300 

!NT!GER FUNCT!ON TEST(ROOTrNOD) 
INT~GER NOD,HOOT(HOD),J 1 K 

K :: 0 
L;IMlT ;:: 99 
Db J5~~ u=1,NOD,1 
IF ~ROO'l'(\1) ,EQ, LIMIT ) l<=K+1 
C(JNTINUE 
TEST ,=-K 

:RETURN 
Et~D-



00100 
00200 
00300 
00400 
00500 
00600-
00700 
00800 
00900 
01000 
01100 
-01200 
01300 
01400 
01500 
01600 
01700 
01800 
01900 

:=02000 

c 
c 
c 

c 

c 
c 

5500 

SUB~OUTINE OUTPUT 

Cml~10N 
-i ... 
2 

:-3. 

. ~ .... 

/WQRLP/ KEYSC5),LSKEYC5),RSKEYC5),pRKEY(5). 
, NMHl~(19-) f STACI\ (-50 ,.5), ROOT C 5) . 
'LO_( 5) 1 HI ( 5), LOREG ( 5) 1 HIRE(; ( 5) 
t 1\!0fl, PI SCc; PTR 1 ID 

. INTE:GER KEYS ,.LSKE.Y, RSKEY, PRKEY 1 NAME 1 STACK 1 ROOT 
1 tLO,HI,LOREG~HIREG 

-2- tNOP-rDisciPTR,IP 

~ ~ - ~ .. 

. WRITE 
~1----. 

~3,550J1) CKf':YSCI) 1 I::::1,NOD), CRSKEY(!) 1 I=1,N9D), 
- (f.;SKltY.(l.):jl:= 1tNOD),c .(P.RKEYCI),l;=t,NOP),.::DISC,. 

. 2 .. 
:r:oRt~ATC 
RfjT_DRN 

... J:lilP~ 

C NA!~~; (tJ) ,.J::: 1 1 19) . 
sx, ~irf(:5J:2)5X 1 1X), '12 1 5X 1 19A2) ---



1 l 1 t 1 1. 1 l 1 2~~0.\lgg999<J 1 l 1. 3 2 t AMM_: ~Hl<~Jl 0307,5301777543 
1 1 1 t ?. 1 1 1 1 39999999999 1. 1 1 .1 1 2 Ar,l !I 0,JI T S"(}lGfi 050956087725;13 
1 1 1 1 3 1 1 1 l 4'1qqgqg9999 1 1 1 1 2 3AMI t5UDD IN 06 114 915 7 .,8 5] 5 
1 1 1 1 4 1 1 t 7. . 

1 l 1 2 1 1 1 1 3 tlAMR~TLMJ ,JHJDAL 051259037b794376 't 1 
1 1 1 2 1 1 j 1 ') ?.~999')99999 1 1 1 1 4 oANJ\ND PRJ\I~Sii 031161047~7 ,(. 

1 1 1 2 2 1 1 1 2 3':!99()<')99990 1 1 1 ., 1 tMJAf!D HAPMJ 0'!:0254087765435 ... ~-

1 1 l ?. 3 1 1 1 3 199ClCJ<)9'l999 l 1 .1 2 2 2Af.1R!;T j\NE,JA 080152047H51(> 
1 1 ~ 2 499999999q99999990999 1 ,1 1 l 4 QAiJ·J~I,l t\Un.l\ru 050q58027b55743J 

. ·1 l. 1 3 19999999999~99990Q99~ 1 "1 1 ?. 3 3BHAG RAfJJ ARORA 21065709797 
·t 1 1 3 2 1 1. 1 3 3 j 1 1 1 19<l9g9gqggg oGsR t·liJRTHy 0 3 0 ;> 5 3 0 1 7 ., 7 5 4 3 

~ 

\. 1 1 1 3 ~ 1 1 1 3 4'J911999<:l999 1 :1 1 3 2 1AR0KA KRI.SHAN 2912::>4217is?.891 
.I • ...... 

1 1 1 3 4 l 1 1 4 1~l99Q999999 1 '1 ~ 3 3 2AR0~A V I.J A Y 121158167942091 ~ 

-;' 1 1 1 1 1 1 1 1 4 2 1 1 2 1 1 1 a 1 3 4 3SIN11A SAR!\1' 3.11:?53127B487 
1 1 1 4 2 j l 1 4 3 ~!9 99999999 1 1 1 4 1 4SEKFiAR ANAND 24105818795 
1 1 1 4 3 1 1 1 4 49999999999 :t l 1 4 .... osuB?A RJ\0 1\.K. 1506551978589 r. 

1 1 1 4 4999g99999999gq99Q999 1 1 1 4 3 t RM·1~f·1 r...v. 11115G07755 
·1 1 ?. 1 1 l 1 2 1 2q99999C)99iJ l :t 1 4 1 4VENKA1'A HJ\ 'l'NAr1 25075:116775~38(; 
1 1 2 1 2 1 l 2 1 399?9Q9g~l9:'l 1 1 2 l 1. QVERA HAHJlAVAN 1.?.126120781~1 

-j .1 1 2 J 39999999999Y999999999 1 :l 2 1 2 IHAR?ANS Siflc;H 190~:58117H352 



R09T OF 'l'HEF: 

srARTING TJr.1E 
FlNISH~NG TDftE 

THE R~CORDS REQUESTED ARE: 

KEYS SKEY 

1 1. 1 1 3 999qOCJ9999 
KeYs GKFY 

J 1 1 4 1 1 1 2 1 
KF:YS SJ<EY 

1. l 1 2 1 99q999':l999 
K!~YS Sl~~Ey 

1 l. 1 2 .... q-99 9999 999 ,_ .. 

= 1 1 1 J 2 -

:: 2u12~7 f-1It,LISCc0IJDS 
= 2 o 1 8 3 7 I·1 nIL I sEc on n s 

r.sKt:Y PRK~~y 

1 1 l 1 4 1- 1 1 1 2 
t..stq:y PRKF:'f --

1 1 l ~ 4 1 1 1 l 3 
~ 

!JSI'-EY PHKEY -- ~ 

1 1 1 2 2 1 1 1 1 -~ 

bSKEY PRKE't --

1 l 1 2 3 1 l 1 ~ ::1 
-

--

-· 
---

DI0C NAl'lE 

3 ArURUDlHN 06114q1577U535 
DISC NAr-lE 

4 AHHITT.fU, •JlfWJ\L U5125g0376~9~376 
DISC NAME 

0 ANAND PKA!\SH 0311.610479? 
-DISC tJA ~1E 

l APAJJD 1\11\J) !\l''l 0402540877bS435 



THE R~CORDS REQUESTED ARE: 

KF:Y,S 

1 1. 1 3 
KEYS 

1 ~ 1 1 4 
KEYS 

1 1 1 2 1 
~ . 

KEYS 

SKT~Y 

9g99999999 
SKEY 

1 l 2 1 
.SKFY 

9999:19999<) 
:;KEY 

1 1 1 2 2 9g99999999 
KEYS SKEY 

:1 ~ 1 2 3 
l~EYS 

1 ~ 2 1 2 
~KEYS 

9(}99999999 
f,J'\1~ y 

9999999999 
SI<EY 

LSKgy 

1 1 ] 1 4 
l•SK~:y 

1 1 1 2 4 
jJSKEy 

1 l 1 2 2 
- i1SKEy 

1 1 1. 2 3 

1 ~ 1 3 l 

1 l 2 1 3 
LSI(Ey 

1 1 1 3 1 99?9999999 9~9?999999 
ROOT OF TREE = 1 1-1 3 2 

STARTING TIHE 
fiNJSHIN~ TINE 

= 1 ':J7 3~)9 i·lJ[,J,ISF.cON!l.S 
= 198448 MILLISEcDPDS 

PROCES~ING TIME = ~13? HILLISCCQNDS 

PnKEY nrsc 

1 1 ' 1 2 3 
PHKEY DISC 

1 1 1 1 3 4 AMRJTLAL JlHDAL 
PRKEY· rnsc·--- NAMr: 

1 1 1 1 4 
PRKEY 

Q ANAND l~l<A!\SH 
o rsc -~~ -

o6q491577H535 

0512590376794376 
" 

03llf1t0479':J 
t . 

1 1 1 2 1 1 ANAND ~ADAN 
PRKEY n rsc ~ -- · 

04025408776t>4:-45 
t1A~1l:; - i:· .. . r:.. ~ 

1 l 1 2 2 
PRKEY 

1 1 2 1 1 
PRKEY 

1 1 1 2 3 

2 ArWJ T Al\IELJA 
PISC ::c_ -

0 - VERA RAHHA V MJ 
DISC NAME'" 

3 fHiAG RAN I ARrlH.[\ 

!.: 

OH 0 l·5 2 lltl 7 8 ~; .~ 
-.i.- ~ " 

1.2126120781.51 
. j;-

2llH)57Q9797 - - -~ 



2 2 2 1 199999ry999QY999999q99 
2 2 2 ?. 299999999q9~99~qgqgqg 
2 2 ~ 2 399999~999999Q999999" 
2 2 2 ?. 49999999919~qg§qgg9q9 

ROOT nr TREE = i 1 1 3 2 

1 
2 
2 
2 

1 2 1 
2 2 1 
..., 2 2 .. 
2 /. 2 

STARTING TH~E 
F IN ISH I N G 'f H1E 

= 21?.642 r.1Il,l,JSEr0IJDS 
= 2 i 3 77 1 Hn.L J sr.rorms 

3 ?.r-tKS HOY 0!:504,53024567~~ 
1 3NN CHAKRJ\ VARTHY O'/OGSGOR09tl4J29 
2 4AH PILLAl 2612560897t;543 
3 oR f·I RAO 2104540504087 6 



pROCESSING TIME = lt2Y MILLIS~rnND~ 



2 2 2 1 19~99999999~999999999 1 1. 2 1 
".-, ·-2 2 2 ?.9999999999?9~99999~9 7. ? 2 1 
2 2 2 2 399999999999999999999 2 2 2 2 
2-2 2 2 4999~~9999999q9aqq9gq 7. 7. 2 2 
·z 2 2 3 1999999999999a99999Y9 2 :{ 2 2 
2 2 2 3 29999~99999999999999~ 2 2 2 3 
-2 2 2 3 49999999999~999999999 2 2 2 

.., 
L. 

ROOT Op TREF. = 1 1 !. 3 .. , 
"'• 

STARTING Tif-18 
· F LN. J. S H I N G T If.1 E 

= 7.041·~6 r-1IlJLISEc0Nfl:l 
= 2P642G MILLISEcONDS 

·-:pHQCESSHJG Tif~f!: lgso I·UIJt,!f,ECoNPf. 
----

THE nr.;cunD.s TPSERTF:D ARE: -

3 2ME-:S RUY 0504530245678,Y 
1 3f•HJ CHAKgAVA!W!lY 0 7 0 9"5 6 0 0 0 9:; 4 :l2 9 
2 tJ.AII-1 P 1 i-J lJP' 1. 261 ~5608976~;43 
3 oHN KALi 2104540504087"6 
3 oiJ!I-i ME.NON .150H47010Bb7 

' tPR ADAVX .. 161?.500408<)5432 
4 l'l'K JAGANTlAT!I 16055S0708~78f, 



KEYS SI<EY 

1 1 1 1 3 1 1 1 1 
KEYS SKEY 

1 1 1 1 4 1 1 1 2 
KEYS SKEY 

1 1 1 '2 1 1 1 1 2 
KEYS SKEY 

'---

1 1 1 ~2 '2 1 '1 1 2 -- ___ .,.. __ 

ROO.T or~ TREE_,}!=..:. 1 1 1 3 2 
-------· ·----

START_INCL.TlMr£ H!L~299996 MILLISECONDS 
FINISHl~-G TIME i#::Z~91142 MiLLISECONDS 

-~--- ·-----

·PROCESS,lf~G 'l'IMI!: iP :. 11 ~6 NIJ~LISECONDS 

THE 

4 

4 

2 

3 

RECORPS OELr:TED AREC 

J.,SKf:Y PRI<EY DISC NAME 

9999999999 1 1 1 1 2 93 M1IRUDOIN 0&114.915779535 
LSKEY PRKEY DISC NAME 

1 1 1 2 1 1 1 1 1 3 94 AMRI'rJJAL JINDAL 0512590)76794376 
LSr<EY PRKEY DISC NAME 

9999999999 1 1 1 1 4 90 ANAND PRAJ<SH CU1161~4797 
LSKEY PRKEY DISC NAME 

-9999999999 1 ' 1 2 1 - --·- -9{-- .. ANANP.-MAOA.N 
.; .. 040254(187765435 

... -· -- ---· 



--
THE RECORPS PELF.!TED AREt 

KE-YS SKEY ... t~SKEY .... PRKEY. DlSC 

" -· 

1 1 1-1 3 1 1 1 1 4 9999999999 1 1 1 1 2 93 ArURUDOIN 
KF;.Yo- --SKEY f,..SKEY - PRKf.:Y DISC 

06114915778535 
---NAf~E . __ -

1 1 1 1 4 1 1 1 2 4 1 1 1 2 1 1 1 1 1 3 94 _ AMRITLAL JINDAL 0~12590376794376 
KE-YS -SKEY . JJSKEY PRKEY DISC .... :~----·· - -~- JNAME . 

"'""" , ____ -~-.<-•·- "t 

1 1 1 2 '· 
1 1 1 2 2 9999999999 1 1 1 1 4 90 ANAND PRAKSI1 

~NAME 
r1l116104797 

KEY!~- ·SKEY -· cLSKEY. ... PRKEY O:ISC: . .... : .... -- -· .. -·. -'"- -

. -- .. . - -- ----- --------- ----·· ... __ .. _____ ----- . L. -----··· ..... 
1 1 1. :2 2 1 1 . 1. 2 -3 999.9999999 1. 1 -1.:.~2 _1 . ~91 ::AN:AND MADAN . . . ..0.~'125408776543~ 

KEYS• ..... • .... ":SKEY- .:: .. c:·=~..:.&S!<EY ::.C .. .c. PRKE·Y .c:.::;..:..:PISC::·:;;;::._-=--=:.c-::: ...... :.::=::-:.: •.... JNAME ::::c-.c __ .:::c.. . - --. --·· 

.... - ·-·"'··- .. ··-······- -·· --· ···-
--~--"·-- -- ·······- --------~--.... ·-··------ ~----~-----

..... 1 1 2 1 2 1· 1 2 1 .) .9.99.9999999 
KEYS· ·· ··· :SKEY · · ... -LSKEY . 

·-~ 

J
~ 

. -~: 1 1 1 .3 1 
HOO Of TR~E:~' I 1 I "3 2 

·"' \~~; ......... 

9999999999 

START-IN~~TIME ~~r:~28f'l272 MILLISECONDS. 
"FINISHING TIME 5~-:~382~46 MILLISECONDS 

P~OCESSING TIME ~=~ 2574 MILLISECQ~QS 
-·-· 

9999999999 

.. ------------~- --------- .. ------ -~-----~------·-~· ... --------~-- ··-

1 1 .1-2 .2 ..... 92 ... AMRIT ANEvA 
PRKEY -~-._;PlSC-=:~~:---h.:c'. -·--······----

r . 
f. .. 

"1~'~1520478516 
;NAME .. ... _ . 

! c2-1 1 90 VERA RA8HAVAN. 1212612078153 
PRKEY -.... :PISC ....... :::.:~:•~= :: •. ~·-· lNAME - .. ---· -

l ., .. -
1 1 1 .2 3 



l 1 1 ?. 1 1 1 1 2 2 
l ' 1 /. 2 1 1 • 2 3 .1. 
1. 1 1 2 3 1 • 1 3 1 .1 

1 1 1 2 4 9g99999999 

STARTING Trr·1I.; = 217~06 ~~IltLISECnr10S 
f' IrlJ.SHI NG T HtE;;;;: :?.18 7 7 8 r-~ILJJ I.:>EC: OrJDS 

PROCESSING TI~E = 

99999999'.19 
9999999999 
9'J99999999 
9999g9g999 

t·t l 1 4 (I ANl'~ND PHJ\KSH 031161.04797 
1 1 ~ 2 1 1 ANAND 1-ip.BA!'-1 0 4 0?. 5408 'i 7 t)513 ~ 
1 1 1 ?. 2 2 AMR:.r.'I' AN8uA· t>801~2o4'TH5t6 : 
1 1 1 1 4 () JI.NJJ\Ll t( U~A~ I o5o9SHo21~S574J1 

" .. . ,., . -'~ 



1 1 1 4 1 1 1 1 4 .?, 

1 1 1 4 2 l 1 1 ll 3 
1 1 1 4 3 1 1 1 1\ 4 
l ' 1 t1 4 9999999999 

START INC: TJl·lE = 22?.~ 30 rO.l•TJl.SECnr.IDS 
FlfHSHING TIT-if.= 223451 rHltLIGECOnDS 

1 1 /. 1 l 1 1 1 3 4 3 SINHA Sli.RA'f' 3112~)3l.27f:l'*F.!7 

99999999~1 9 j j 1 1 1 4 SF:KHAl< AN{,NJJ /.4J.o5eJ.e7YS - . ~ 

RAU A:K. 15o6SSl~·;ASH9 9999g9q9':!q 1 J 1. 4: /. 0 SUBBA 
99999'199~9 j 1 1 4 3 1 HAHAH A.V. 1 4 11 s 6 u 7 ·; 5::) . ~ .. . 



.... ~ ·- -· 

THE RECORDS CREATED AREI 

i 1 2 1 1 R 0 0 0 0 G 0 0 B 0 0 0 A 0 0 0GSR MURTHY 
NU~L TREE I TREE STRUCTUR~ IS JUST STARTED 

~ODT Of rHE TREE ~ 1 1 2 1 1 

1 1 1 1 199999999999999999999 1. 1 2 1 1 1AHAR SINGH 
1 1 1 1 299999999999999999999 1 ~ 1 1 1 2 Ar4ARJ :IT SINGH 
1 1 1 1 3999999E999999999~?99 1 1 1 1 2 3AMIRUDDIN 
1 1 1 1 499999999999999999999 1 1 1 1 3 4A r'H~ I TIJA l.J JINDAL 
1 1 1 2 199999~~~999999999999 1 

'· 
1 1 4 0ANA"tiD PRAKSH 

1 1 1 2 299999999999999999999 1 1 1 2 1 1ANAI~D MADAN 
1 1 1 2 3 9 9 9 9 9 9 9!t9 9 9 s 9 9 9 9 9 9 9 9 1 1 1 2 2 2Ar·U\IT AHE.JA 
1 1 1 2 499999999~99999999999 1 1 1 1 4 0ANJALI Kl.lf·~AR I 
1 1 1 3 1999999.9.9.999999999999 1 1 1 2 3.3BHAG RANI ARORA 
1 1 1 3 2999 99 99 9.9.999 999999 99 1 1 1 3 1 4ARORA HARBANS 
1 1 1 3 399999999.9:99999999099 1 4 1 .. 3 2 0AR0RA I<RlSHAN .1. 

1 1 1 3 4999999999.9999999 99 99 1 L 1-2 A 1AJ~QRI\ VI..JAY 
1 1 1 4 19999999.9.999999999999 1 1 1 c:3 2 J'JSINHA.~SARA'l' 
1 1 1 4 2 99 99999!1-9.9999 9 9 999 9 9 1 l .1 3 .3 .1SEKHAR ANAND 
1 1 1 4 39999999.9.9$9999999999 1 1 ·1 -4 -2 :.2SDBBA~J~AO A .K •. 
1 L 1 4 49999999.9.9..c99999999999 1 1 L3 4 2RM1AM..~A • V • 
1 1--2 f. 29~99999.9.9.99999999999 1 1 =2 1 1-1 VERi1--RAGHAVAN 
1 1 .2 1 39999999.9..9_999999999.99 1 1 2 1 2 21iARBAt1S SINGH 
1 1:2 .1..499999999.9':99999999999 1 ,. =2 1 :cJ . JRAK6Slic.. .JAIN 
L--1 '=2.:.;._2:;: 1999999~-~.;.:~999999}~-999 1 1 2 1 4 4ARV!tHl .. KUt1AR 
1 ,-1 =z~-:::2~~:;2 99 99 99 99~9,99999 99·9·999 1 1 2 2 1 0PARV£-:EN KAUR 
1 1 2 .. 2 .• -3 99.9 99 99 9.9~~9 999 9 999 9 9 1 L2 2 2 1 AN.J MJ.A ... PEV I 
1 1 2 ·:2:~49999999-9"9~9999999999 1 1 :.2 2 3 2VISHAL KllMAP. 
1 1 2 ~.-'1999 9999-~,~~? 999') 999999 1 1 2 2 4 3SIJPHANSHtl t-1EHTA 
1 1 2 3 :2999999999"99999999999 1 1 2 3 1 4RAKESH .SHUKl;A 
1 1 2 3 .. ~ 99 9999 99 .2c99999999999 1 1 2 3 2 0At,hJAN. EJI.t\SH! 
1 1 2 3499999999999999999999 1 1 2 3 3 !AVIJJASH SA SEA 
1 1 2 4 ~ 999999999,~9999999999 1 1 2 3 2 0Rr;:ooY P.G.K. 
1 1 2 4~~99999999$9999999999 1 1 2 3 4 2DEEpAK B.Af,!f:Rvl 
1. 1 2 4 3999999999~99999999999 1 1 2 4 2 3ALOK AU1A 
1 1 2 4·4~99999999j9999999999 

'· 
3. 2 4 3 4HENNANI A.K. 

1 2 1 1 H999999999:99999999999 1 1 2 1 3 3VEN!<.AT PAGHAVA~ 
1 2 1 1 2?$9999999919999999999 1 2 1 1 j, 48RlJESH PATEL 
1 2 1 1 ~:?9 99 99 9~ ?] 9999 99999,9 1 2 1 1 2 0SARDAR A.H. 
1 2 1 1 ~999999999~99999~9999 1 2 1 1 3 1SHAMEER BE:GllM 
1 2 1 2 1·~ 9 9 9 9 9 9 9:~,2 9 9 9 9 9 9 9 9 9 9 1 2 1 

'· 
2 "R!TE:SH KUMAR 

1 2 1 2 2999999999-99999999999 1 2 1 1 4 2AJIT YADAV 
1 2 1 2 399999~99999999999~99 1 2 1 2 2 3BEthlAr1IN 

ROOT Of TREE .ii:ii: 1 1 2 tc:l 

STARTING TIME ;!= 65241 tO:t,LISECONPS 
'FilJISHING TIME ~:: 73577 t·1IL,LISE:CONDS 

PROCESSING TIME ~: 93~6 MILLISECONDS 

03~}253(·'1777543 
050956r,877?.543 
{16114915778535 
0512590376794376 
03116104797 
040254087765435 
£~ 8 '~ 15 2 f' 4 7 B 516 
0509580276557431 
?.1065709797. 
19115520.78453 
29-1.254211752891 
'· 21.158167942.8 91 

.31125312:78487 .. 
241~5818795 
-!5f16SSl:9c'fS589~::..-. ··· -· 
14115.607.7.55 
.i.21:26.f20.:18:f51: 
J9(}258_1J 7 .. 8.3 52 .. 
12f157.ti2.7e867 . 
03105.6aB7.8.838 
~filst=.2 s e 021:8 865-
061059017887_5 
15fl.S.7.rb97.8B62 
u '~455l"377.8 5348 

.;)00..75004778 53 39. 
311251{187783867 
2511-5 3~~67:79 7J52 
1912540778583 .. 
1"2045508'78829 
24{-15522~ 7 8 98 7 
).208582178!786 
3112581578694 
3210571978788 
010256207 .. 8458 
1908"571178765 
11"'1560878.582 
,.31154~578938 
3f1fM55e778.869 



1 1 1 1 1 1 1 1 2 ~ 9 9 ? 9 9 9 9 CJ 9 1 l 2 1 l l. AM A 1_: ~ IN Gli 
1 1 1 :1. 2 1 l 1 1 39999999999 1 t 1 1 1 2AMA'::diT sl~NGll 
1 1 1 1 3 1 l. 1 1 4~999999999 1 1 1 1 2 3M-iTHlii:DitJ;:· 
1 1 1 1 4 .1 l J 2 4 1 1 1 2 1 1 l 1 1 3 4- A ;.1 R J. T 11 A l, ~T INn A L 
1 1 1 ? 1 1 1 1 2 299999999°? l 1 1 1 4 OANAHD. PHA'J-':SH 
l. 1 1?. 2 1 1 1 2 3YS9~9999S'q 1 1 1 2 1 1fd,;A:·~p r·1ADA1~ 
1 1 1 7. 3 l 1 1 3 l <Jggq99999° 1 l 1 2 2 zAHH~'I' 1\N[~Jf, 
1 1 1 2 4 1 .t 1 3 4~999099999 1 1 1 1 4 oA~lJ:,\IJI KUMf,RI 
1 1 1 3 l 1 1 1 3 29909999999 1 1 .i. 2 3 Jl\HA<; RANJ· ARORA 
1 1 1 3 2 1 1 1 3 3 1 1 1 4 1 1 1 l 3 1 4.ARflRA l!AHOAH0 
1 l 1 3 3 1 1 1 4 2YggS!g99999 1 1. 1 3 2 ofl,RnHA KHTSJ!JI.tl 
l 1 1 3 4 1 1 l j 1999ij99qqqq 1 l 1 2 4 1 ARnHA VlJAY 
1 1 l 4 19999999&9999999999Y9 1 l 1 3·2 QSIN~A SARAT 
1 1 1 4 2 1 1 1 t 39099999999 1 1 1 3 3 1SEKt~l-~.H ld~AND 
·1 1 1 4 3999999.Si.:t99Y999999999 1 1 1 4 2 2SUB 1~)J'. HAn A.K .. 
1 1 1 4 49999999tr99~9o'J9999CJ'J 1 1 J 3 4. 2RAI·11~\f1 !1. V. 
1 1 2 1 l 1 l 21Jfo 2 l i ·1· 1 19999999999 QGSR I··IUH'l'!ly 
1 1. 2 1 2 1 1 2 t 3 Y 9 q 'J 9 99 q 9 9 1 1 ?. 1 1 1 V E H 0 RM.; 11 AVA N 
1 1 2 1 3 1 j 2 ~Jf:: 4 1 7. 1 l 1 1 1 ;;.· .1· 2 2HARBAN~-; SJNGH 
1 1 2 1 4 1 1 2 r1~9qY999~Y9 1 1 2 1 3 3RAKESH JAJN 
1 l 2 2 1 :l l 2 ·7,§2Y999999999 1 j_ 2 1 4 4ARVUJP KUi~AR 
1 l 2 2 ?. 1 1 2 2""" 3 ~ 9 q 9 9 9 9 9 9 0 1 1 2 2 1 0 P ,'\ R V E: E rJ Ki\U P. 
1 l 2?. 3 1 1 2 /.;~;4~9g9999.999 1 1. 2 2 2 il•.N•JJ_tNA OEVI 
1 1 2 2 4 1 1 2 J~:1.Y9«l~}999999 1 1 2 2 3 2VJ.SHA1, KU~IAR 
1 l 2 ~--- 1 1 1 2 3~ 2'J'1CJ99999<J9 l 1 2 2 4 3StJOJ1A~~SHU i·~EHTA 
1 1?. 3 2 1 12 3··3 1 :t 2 4 1 j_ 1 2 3 :1 4RAKt::.)ii SHUKLA 
1 1 2 3 3 l 1 2 T. 1Y9q~999999 :! 1 2 3 2 OAN•fi\rJ-BAK~BI 
1 1 2 3 4 1 1 2 4 299Q9999g91 1 1 2 3 J iAvi~ASH SA5SA 
1 1 "4 1999999g9.~99QQ991)9q9(J 1 1 2 3 2 ORE:IWY P .. G.,K. 
1 1 2 4 ~ 1 1 2 4-3~909999999 1 1 7 3 4 2DEEPAK BANERJI 
1 1 2 4 3 1 l 2 4:i! 'i9«:":11fJ999'Jr:<J 1 1 ~ •1 ?. 3M..~n1<. AH1A 
1 1 ?. 4 4 9 9 9 9 9 9 q 99 9 9 9 9 g 9 99 9 ') 9 1 1 2 4 3 4!1 E f1N Min: A • K • 
1 2 1 1 l 1 ~ t-~f':"2YCJ9':)f)9999<) 1 l 2 1 3 3VF:NK!I.T PA(,flAVJ\tJ 
1 2 1 1 2 1 2 1 f 3 1 ?. 1 7. 1 1 7. 1 1 1 4 B HI,} ES H P !-, T Elt 
l 2 1 l 3 1 2 1 ·g 4~qq'1999999 l 2 j 1 2 O·'"il\H~.i\P. A .i"l. 
1 2 1 1 4 1 2 1 T 2~9~9999999 1 2 1 1 3 15HAME~R HEGUM 
1 2 1 2 1 91) 9 9 9 9 9 9,}19 ~ q o 9 9 9 9 g ') 9 1. ~~ 1 1 2 0 R I T ~~ S H K II 1-lli R 
1 2 1 2 ? 1 2 1 2·· 3 ':lg 9 9 9 9 9 q 9 Q 1 2 1 t 4 2 A ,J I T Y. A 0 A V 
l · 7. 1 2 39999999'~J'9\Jq99?99~Jfl9 1 2 1 2 2 3BEN~Ai-1IN 

030?.5301777543 
0509G60S772513 
Q61l4913778535 
051259037('1794376 
03116104727 
0 40 25 4087 'lf?S 435 
0130152047851~ 
050958027~?57431 
2106570')7~7. 
l9ll55L:07~453 
29125•121795209.1 
i/.1158167942891 
3112!3"9 '27~ 4~'7- .. 
?.4l058187~5 -
15f>(?55T97!JSB~ 

. . ...•..... :J ·-

141156077?5 
0 3 0253 o·ot·?$~.7 ~4 3 · 
1217.6l207Ht5i 
·19. o 2 5 811·7 HJ ~·~i. . . . "· .. . 

12t157027B867 
0 31 0 5 G'Q 8 7 ~ 8 ~~ ~ 
05125802tt:!86S 
0 6 10 59 0"1 7 8 8 7 ~ 
151l57097H862 
11 o4s5o3 1:las 34s 
3 0 0 7 50() 4 7 :us 5 3 3 0 
311251o87'789B()'7 
/.51153067"i97352 
t 9t2s 1011 a sa .:s 
t2o4ssos7B82~ 
2 4 o s s 2 ;:-o 7 t~9 a 1 
120858217878\, 
3 112 s a !5 1 }ro 9 4 
1?.10~)7l978788 

·ol025u207H45e 
i 90857117~76~; 
11015G087BS82 
131l540S:JH93S 

""300455077 886$) 



THE 

I<EYS SKEY 

1 1 1 1 3 9999999999 
KEYS SKEY 

1 1 1. 1 4 1 1 1· 2 1 
KEYS SKEY 

1 1 1~2 1 9999999999 
KEYS SKEY 

. 1 1 1~2 2 9999999999 
ROOT Of TRf::£ Jlt 1 1 2 1 1 - .:::...:.: 

R!CORPS REQUESTED ARE I 

LBKEY PRK~'t 

1 1 1 1 4 1 ~ 1 1 2 
l,Sf\EY PRKE'i 

1 1 1 1 l 
J?RKEY 

1 1 t .. 1. 4 
PRKEY 

1 1 1 2 3 1 1 1 -2- l 

DISC NAME 

3 AtHRUDDIN ~6114915778535 
PlSC NAME 

4 AMRlTLAL vlNIJAL 0512590376794376 
DISC NAME .. 

0 .ANAND PRAKSH 03116Hl4797 
PISC NAME 

040254f'87765435 



KEYS SKE:Y 

1 1-! 1 3 9999999999 
KEYf> SY.EY 

"""" 

1 1 t= 1 4 1 -1 1 2· -1 
KE¥5. SKEY 

1 1 -t-:2= 1 
KE.JS 

- . ' -·~--· -·-- ·- -
99-99999999 

s _!:;.§:.¥ ... 

91f99999'9.99 
-:: .. -_:,- S K.~Y = 
·---···--- ···--·-
---~-- ~-- .. - .. - -· 

99~99999999 
SKEY 

1 1 2~1 2 9999999999 
KEXS '- . SKEY 

·STARTING TIME ~- 84007 MILLISECONDS 
:!f'INISBING TINE-- j==' 85004- -MU!LISECONDS 

PROCESSING TIHE ;~~ 997 f~J.l,LISECONDS 

--
l!SI<EY PRKEY J)_lSC NAME 

....... -

1 -1 1 1 4 1 1 1 1 2 -3 AMIRUDDIN 06114915778535 
J.~SKEY PRK£Y. DISC 

1 1 1. 2 4 11 1 1 3. -- ·:.:.:4 --~AMRI'l'LAL JINDAL..: 0512590376794376 
LSKEY PRKEY DISC NAME 

·- -- - ___ ., __ - - <¥ 

1 1- 1 2 2 
LSI<EY 

1 1 -1:~=-(..:.4--"=•::-..:::::::::::rLLMfAND PRAKSH ..:.:~ :.. •.. 03116104797 

1 1 1 ·2·-· 3 
t.SKEY 

1 1 1 3 3-
LSKEY 

PRK~Y _ ... PISC. J'.J.AME 

l. 1 1-=i:I~:~;~~~=~~='J;~·-i:A'FfAND_:,MADAN 040254087765435 
PRKEY _____ PJSC .. ·-·-······ N}\ME 

£._ 

' 1 1 -2:;.2.::::::-.::~:::::2··'·--.:.:AMR-IT.:.·ANE\.lA 
PRKEY DISC NAME 

.. 
1 1 2 1. -3 ,_ 1 2 1 .1 - 1 .. ·:.VERA RAGHAVAN 12126120781f;)1 

LSKEY PRrEY DISC NAME 

1 1 1 3 2 
rr\./i -::- -~~--'--"~ 

1 1 1 2 -~3 ... :.:3-- ~SHAG RANI ARORA. 21065709797 
.·.(·_ 



2 2 2 1 199999999999999999999 1 2 1 2 1 1MKS Roy 
2 2 2 ~ 299999999999999999999 1 .1 2 2 4 3MN CHAKRAVARTHY 
2 2 2 2 399999999999999 999999 2 2 2 2 2 4M1 Pl LJLAI .. 
2 2 2 2 499999999999999999999 1 1 2 3 1 4RN RAO. 

ROOT 0~ TREE ~ 1 1 2 1 1 

STARTING TIME -~ 99420 MIL~JSE(ONDS 
FINisHING ~IME P ;00~99 MILLISECONDS 

PROCESSING TIME ·I= 969 f!tUJJ.JlSECONDS 

0.5045302456789 
070556080954329 
2()1256013976543 
2104540504087'~ 6 



.2.2 .2 1 199999999999~~9999999 1 2 1 2 1 1~KS ROY 
2 -2~~c2- 2 29999999'399999999.9999 1 ,_ -2 2 -4 3MN CHAKRAV,AJ?THY 
2 2 ~2 2 3999999999S999gqg9999 2.2 2 2 2 4AM PILLAI 
2 2 :2 2 499999999999999999999 1 1 2 3 1 4Rf\l RAO 
2 2 2. 3 199999999999999.R299~9 1 1 2 4 .1 1 LH ~H~NON 
2· 2 2:..-=:3::::2.9-9-9999999999999"99999 1 1·-=2 -4 ·2-'--JP.R ADAV.l -
2 2 2 3 49999999999999~999999 2 2 2 3 2 4TK JAGANNATH 

ROOT~:O'!'~-_TREE :t= 1 L .. :2:::~1 1 

-- .ST.AR'l'ING '!IMp;_= = 
FINISHING TIME = 93 3 82-~l1IJ,.~L !SECONDS: .. 

95 ~0.4-::.JULL I SEC.OflD.S .. 
···-·-. - :.. ; .. ::.: .. : .... :::;;:.::...._ .. . .. " ·•····· ----------- -

·EROCESSING TUHi:. 'FJI :1922 J~J!.~L.IBECOtWS ___ _ 
- -- ~~-

~ ---- ····-------
.. - -·- ·------···---- -

05045302456789 
W705 S60B 0.95 4 329---
26125608976543 
2104540~0408~:..6 -
1508~70_4~9.67 
1-63-25004080-54~2~.:__ ___ _ 
16'1~:~s07kl~42~A-. 



THE RECORDS DELETED AFEI 

KEYS SKEY t~SKEY PRf<EY 

1 1 1 1 3 1 1 1 1 4 9999999999 1 1 1 1 2 
KEYS SKEY LSKEY PRKEY 

1 1 1 1 4 1 1 1 2 4. 1 1 1 2 1 1 1 1c.: 1 -3 
KEYS SKEY 

1 1 1 '2 1 1 1 1 2 
K!4YS SKEY 

STARTING_~T.IME •F.:300157-Mif~LISECOtms 
Fl NISHI NG-: TIME 111: ~'~~if 44~~MiLL I Sgc:oiJOS 

·PROCESSING Tit+£ :t= ~~:E:987 MX:LLI SECONDS 

LSI<EY PRKEY 

2 9999999999 1 1 1 -1 4. 
I;SKEY PRKEY 

DISC NAMI'.: 
-

93 AMIRUDDIN 0611491577f\535 
DISC NAME 

94 -AMRITLMJ JINDAL ---- 051259M376794376 
PlSC NAME 

-90 ANAND PRAKSH 031!6104797 
DlSC NAME -

----------~ -

0402541?187765435 



~HE RECORDS DELETED AREI 

KEYS SKEY LSKEY PRKEY DISC NAME 

1 t-=-1= 1 3 · 1 1 -1 1--4 9999999999 1 1 -1 ~1 2- - ---9 3 ..... AMIRUDD.IN 06114915778535 
KEYS SKEY LSKEY PRKEY DISC NAME 

1 1 :.t:~ 1 4 1 ·1- :.i=:-2- ·4 1 1 1 2 1 t -1 -1==-1.:•3- c:::.:.94 ... AMRI TLAL :JINDAL .0512590376794376 
KEYS ~KEY LSKEY PRKEY DISC - NAME 

- ·-~ . - ~ - -· 

. •-'". ,_, ~ ... ... 
1 1=--=1 12 1 1 =-1=-t:-::c2==-2·= -9999999999 1 ·1 1:~1 -=4- ... :i.'90=:.::.ANAND .... PRAKSH ...... -·· 03116104797 

KEYS =--SKEY _ LSKEY PRKEY PlSC . ___ . NAME 

1 ·1 =1~:i2 2 
ISEYS 

t-=l==t-~2=·;:3 =9999999999 
~-c.:::-_~)Cf;Y. LSKEY 
.. , .. -- ''""--·-- "-··-·--·
------------~--------~ -~---·-

1.:.:.1 __ :-1· ·: ... "3-· .. ·1·· .:ggt'l"'999999 
0 _..._ ~M-- ----i'"' ............ -~- 0 ·- ;J':I • •• 

·-· SKEY .. , LSKEY 

1 1 1 ;_2:::.:1=-=~9-1-=:=-=ANANO -MADAN 
PRKEY .DISC :: . ___ _ 

- ... ~ --- ------ ----·- ·------ ----------- .. 
-~--------------- ---.-- . 

l 1 1 2-::::2 -~92: ... cAMRIT -ANEJA 
PRKEY DISC. 

----- -- . 
--~"··---- ----·· . 

-~ 040254087765435 
NAME -

.. 

- ..:..'~'---' Ja80152047 8 516 
NAME 

:.:1 1-'-":(·-J 2 1-;'"1-~2-l'-3· ::.9999999999 · 1 1· 2 1·1 · 91- V.ERA RAGHAVAN 1.2126121078151 
_ _ :~:}!:YS .,SKEY LSKEY PRKEY D.ISC NAME 

1 '1 . 1 ,J 2 ·9999999999 

$TARTING.;.'!'IME .. ..,.J;:; .2.94851-.MILLISECONDS 
FINISHING:::.11!'1Me:::3;: 29662·a:...M.lLLXSECOND5 

·'PROCESSING TIME~!: 17?7 =r~-t-J.LlSECONDS 

1 --1- -1 2 -3 -- 93 -BHAG RANI ·:ARORA 21ft165 7~19797 



1 1 1 3 1 .1 1--1· 3 2 
1 1 1 3 2 1 1 1 3 3 
1 1 1 3 3 1 1 -1 4 "l . 

'"' --
1 1 1 3 4 1 1 1 4 4 

STARTING .liME ~ 112974 MILtlS~corDS 
FINISHING. ~IMEP 11~tA1 MI~LISECoNDS 

9999999999 
1 1 1 4 1 

--999999999.9 
9999999999 

,PROCESSING TIME F 1127 !ULLisr;;CONDS 

··-
1 1 1 2 3 3 .. J3HAG:. .. RANI. ARORA -21065709797 
1 1 1 3 1 _4 .ARORA HARBANS . ___ 1911552078453 
1 1 1 3 2 ------~:0 _,:.ARORA.KRISHAN .:::...: .... 291254217752891 
1 1 1 2 4 1 ARORA VJ.JA Y. 121158167942~91 

. --·-·-·· - ·- .. - ·-·· -~-- ....... - ...• 



1 1 2 2 1 1 1 2 2 2 
1 1 2 2 2 1 1 2 2 3 
1 1 2 2 3 1 1 2 2 4 
1 1 2 2 4 1 1 2 3 1 

STARTING TIME ~ 119361 MIL~IS~CONDS 
FINISHING TIME~ 12~716 Mlb~ISECONDS. 

9999999999 
9999999999 
9999999999 
9999999999 

PROCESSING TIME ~ 1~55~I~LISECONDS 

1 1 2 1 4 4 ARVINP KUf4AR 03105608'78838 
1 1. 2 2 1 0 PARVEEN KAUR l1512580218865 
1 1 2 2 2 1 ANtJANA DEVI 06105901'78815 
1 1 2 2 3 2 VISHAJ.1 t<UMAR .. . 1511570978862 



THE 

KF:Ys SKEY 

1 • 1 1 3 J. 1 1 ?. 1 1 
Kr:.Ys SJI:8Y 

l 1 1 1 4 J. 1 1 2 1 
KF:YS SJ~.Ey 

1 1 1 /. t 9999999999 -
f\;::YS ~Kr:.;·y 

1 1 1 2 2 9999999999 
ROOT OF 1'J~EE - l 4 1 1 1 

STARTING TIME = 1~02~0 MILLISEcONDS 
FINISHiNG TlME = 160842 MILLISEcONDS 

·PROCESSING TIME = 61 J! fHLL I SF.C (liJD S 

HI;CQgDS REQUESTED /\HE: 

l1SKEY PRKEY DJS[_ NANE 

) 1 1 1 4 1 1. 1 1 2 3 AMlRUDD:I;N 0611491.5778535 -
~JSl\EY PRKEX DISC NAME 

l l 1 2 1 1 1 1 3 4 AHHI'fLt\L ,TINDAL· 0512590376?~~376 -
LSI\f~~y PRKEY DISC NAI1t: 
-" - -· - --· 

1 1 1 z 2 l. 1 1 1 4 0 /\NAND P~AK~H 0 3 1 l 6 l 0 4 7 9 :, . 
~·~$~1~Y PRKEY DlS<:: NAM~: 

1 l 1 2 3 1 :1: l 2 1. l Al~J\ND MADAN 0402540~"[7~~~35 
-



·-------

. 
.. .:.. t 

ST,ARTH~G :Trt-1F. 
-FlNlSHitlG TH1E 

THE Ht.:CORJJS HEOUESTED 1\Hf\: 

1 1 1 1 3 
KEYS 

1 1 1 j 4 
KEYS 

1 1 . 1 2 1 -
KEYS 

1 1 '1 2 ·- ., 
t. -

K.E·YS -~ 
.. ·-=-· . :::. 

1 ! 1 2'3 
Kt~·:ts 

1 ! 2 1 2 
K~:ys 

l 1 1 3 1 
=! 4-l. 1 1 

Sl\EY 

1 1 2 l 1 
SKEY 

1. 1 1 2 1 
GJ\EY 

9999999999 
:.sKEY 

9999999999 
S¥i!i:Y 

1'21 13 
SKfn 

9999999999 
SKEy 

112 l'3 

-· 1~50~5 lHJ,LISEcONnS 
= 156234 tHLI;IsF.corms 

ljSK!~Y ·-
1 1 1 r 4 
~ 

Lsl<.EY 
-::::. 

1 1 l 2 4 
liS KEY 

1 1 l 2 2 
~ 

fJSl\EY 

1 1 "1 2 3 - ~SKEY 
~·· ···- --

J-- 1 ·1· 3 r 
- ~SJ\EY 

1'2 l 1 2 

l 1 1 3 2" 

PBKEY DISC 

1 1 ~ 1 1 2 - .. 3 AlHRIJODtN 
. 
Of;i114915'!7~~25 

P~KEY DISC NAMf.! 
':::L ·--~ -------·· 

I 
1 1;:1 1 3 4 Al-4l~I1'f,I\J.i ·;J11'HJA1J i- 051259!>376"794376 · 

PBKEY DISC . NAMfl .. ~ 
J:;. 

£ l 1 1 4 
P~Kf:Y 

. 
~-

1 f'l 
I 

2 1 
PBJ<EX 

!.::. 4. 

1 1:.1 /. 2 
PftJ<EY 

1 1. 2 l 1 
PHKf.'t 

o··-'AKT7nm 
DI ::;c:_: .. 

PkAKSW l 031,6104./Y'/ - . 
.. ~AM~ 

- .. -· 

·1 ==.n;JiiA J.Io ~1\DA.tf· J 040?.54UB"/?o5435 
D I SG:;:::::.. .: -: · 

···-~•"'"•r-•'" 

··-··~----4-• '- -.. 
- t!~M~ 

-·2·"·c :AMH ff· AN Ed A 
DISC 

i UH 0 15'204./8~ 1~ 
NM11{ 

DISG 
0. ~VER"A ffi\t~HA·V AN 

... ..,. 

r 
t 

'· 121261.20'/HlSl 
NAMl!j 

~ 

3 ·l)Jlp.G- RAN 1· ARORA c -~1 0 6<" 7 <f9 '/9 'J . :,) . ·~ -
c 
[_ 

.. ' -· 

---



-

: 

f 
2 2 ?, 1 19999999999~99?9999?9 2 1 1 1 
2 2 2 2 2999999Q99999999999?9 2 1 1 3 
2 2 2 2 39999.999999~999999999 2 2 2 2 
2 2 2 2 4999999gggggqgQ999999 2 1 1 4 
2 2 2 3 19999999999~99q999g~q 2 1 1 4 
2 2 2 3' 29999999999999999~999 2 1 1 4 
2 2 2 3 49999999999999999Q999 f) 2 2 2 .c. 

Hon·r llf TREF: = 1 4 .l 1 l 

.:S:fldiTING TJf'1E 
· FkNISBH~G T.Ji-1E 

... ·H>5496 rin~r;IsEcor.:os 
= ·t67419 MJLLlSEcONDS 

- -- -·. 

PROCESSING TIME = ~92~ ~lLLISECoNDS 

THE p!:~CORf>S JNSER.TF.D AHE: 

3 4 ~1K-? RUy 050453024567B~ 
1 4f.H~ CHAKHAVJ\RTHY 070556080954329 
2 OM1 PI LJJAJ 261256Q897b513 
4 3RN ~Ati 21 04540504087~-6'~ 
1 tl.~N t'EHQN 150$4.70408~7 
3 )PR ADAvl 161~50040B~~412~-
4 4!K QAGJ\NNATJl 1605550706~7~~ 



KEYS 

1 1 1 1 3 
KEYS 

1 1 1 1 4 
KEYS 

1 1-: 1 2 1 
KF,:YS 

-·'--·· ~- -----· - ' -

SKEY LSKEY 

1 1 1 1 4 1- 1 :2-- 1 1 
.SKEY. _J,SKE;Y. 

1 1 :; 1 2 4 1 -1--1 2 1 
. SKEY - [JSKEY 

1 . 1- 1 2 -2 --999'9999999 
:SKE.Y. ---LSK~Y 

STARTING .TIME .1!= 310306 ,MILLISECONDS 
l'"ItJISHING TIME _;~"'~ 1-i-~61 =MILLISECONDS 

.... 

PROCESSlNG TIME 5!=. 955:M!<t;.LISECONDS 

1 

1 

1 

1 

PRKEY DlS,C NAME: 

1 t 1 2 93 AMIRUPD:IN- - Jf-16114915779535 
PRKEY DISC NAME 

-< - ·---- - --·· . 
1 1 1 3 - -94~ --AMRlTiiAL:.JINOAL 1051259~376794376 
PRKEY DlSC _______________________ NAMEj 

1 :1 1 4 - .....:90---~ANAtJlJ_!pR-AI<SH 103116104797 
DISC _ _ _______ -_ -_ _ _ _ __ _NAME I" 

- -_ -"--~-~----:-~---~----~---·· __ --· ---~~----·--···_: ____ .-_ 

PRKEY 
----

t f1 2 -lc.--=- -9~i·-.-:AN'At~D-__-;MADAt£- t040254087765435 

·-



THE RECORDS Df:~ETED 

KEYS SKEY LSKEY 

1 1 1··1 4 1 1-··2 -1 1 - 1· 
SKEY LSI<.EY 

ARE! 
.. 

---~-

PRJ<EY 

1 1 1 2 
PRKEY 

DISC 
~ -

93 
DISC 

-
Atn~UDDI-N---

-~-

NAt4E .. 

·06114915778535 
NAME 

1 1 1 =1=-=4·=,, 1·1 1 2-4 1 1::c.1~:..2 1- ··· 1 1 1 1 3 94 -AMRI~'I·LAIJ-'=u'l'fiJOAIJ.. -0512590376794376 
KEYS SKEY LSKEY FRKEY PlSC NAME 

··-. . ~ -. -· -~-~ ... ~----·· .... ----~-- . 
-~------·-----~~----------.. -· 

···1 1·1 ·2 1 ---=-1 1 1 '2 '2 9999999999 -··1 -1 -1 1 4::.... 90--:::.iAr~ANlL:P-RAKSH··--=······ 031161047-97 
KEYS __ SKEY . L~KE;)' PRKEY DISC -::-::::::::~:::. :···.· ... __ . NAME _______ ..,. __ -~ ---- .. ···--·- ---·- --__________ ., ______________ ·-· ··- ,, 

:c·:::;'-::_1 1 ·1 2 ·2~~----"-l=:cJ 1 2 ::) .... :9999999999 1 1--1-:2 -l-= 9t::.::=J\~fMHL·:~fADANcc_ ~ 040254£187765435-
KEYS _. ·c:-· .SKEY-c- ~~J~~y PRKEY DISC.... NAME 

··- ----·· -·. --- ....... '" ............ . .. '--------- ----·----·-·· --~ -·" ··--··-·-·"·----~-

. ' . . 

::::::1 1-1- ·2 3 c: - .~C1:.,.·;:+· 1 3';::;;1:.:•.~::.;::1:;:.-:_2=::.:.j;c::.:::.lc 3 
KEYS •... · :.- _:E3KEY .. ·----LSKEX-

--
·=1 1 2 i 2 ·· 1 2 1 1 2 ···'9999999999 l 1 2 1 1 ·- 90•::_VERA~RABHAVAN-•-- ·12126120-78151 
.. .. KEYS --SKEY lJSKEY PRKEY DISC NAME 

.. __ .. -
-- -··-----·---- ~ ··--·---- -·-·· 

- ·STARTING TIME ;p: }0 .. 4889 MILLX&ECONDs 
FINISHING TIME :;: '~06~89 MI!JLIS'E:CONOS 

-·PROCESSING TIME:= -tfi00 Mt~LISECONDS 
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