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CHAPTER- .1 

1.1 · JWJD!\&IIQN TO . ]'tiE . Pl!lNdll 

Tbe need to otganlze data of any enterprise in the 

foXD.l of a data base has been felt long ago. Its advanta.ge$ 

over the simple filing system are well kn<twn in terms of tbe 

amount of l"edundancy that can be reduced. the problems of 

inconsistency 1n the stored d$ta that can be avoided• the 

stol'ed data that can be _shared, security and int.egl'it.y 

c;onst_s-aints th~t can be applied and last. bgt not the least. 

the data independence that can be achieved. 

1'hne of tbe. ••11 known modiils for the logical design 

of 1he da:til-base are,_ tbe beirarctdcal.·ll104e1, the network 

model and the relational mode~., Of these. the third one is a 

eomparttively new model,_ whi.eb 1s easy to understand and offers 

advantages over i·ts preciecesson. 

Handling data about the vast number of books. journals 

and other k:lnds of litell'ature J.n the llbra%y 1s a difficult 

task wbieb naeds to be· done efflctent,ly ,_ to prov1de a quick 

.-,:esponse to tb~ -user \'Ybo wants , some .i.nfomat1on about a book 

or a joumal etc~,. · Thi.s 1nfomation could bet to .name a few. 

about the status of that book or joumal tn th~ library or 

about its contents io Also, the librarlan and his $taff of 

helpers must maintain recoxds about a.ll the different klnd& 

of literat.ux-e and fo~t. 'this he will require infomation which 

l.s 'of interest t• him. but. v1bieh, if ret:reived manually fDiM' 

take a ves.y long tim$. He will also need 'to constantly update 



his •col:'ds to refle'et new additions wbieb continually take 

place. and de1et1ons ln ease of loss or dama9e. There are 

also otbG>r kinds of records that he must keep og. ttt name e 

fow, about the literature :recommended by· different faculties, 

· Wbotb~r the neorm:nendat.ion has been ace&ptedt details of oxde:rs 

plaeed. ~Jders reeeived and infoanation about the supplier$ 

with whom the olden are placed. the. details of the kind. of 

1nfoJmat1oft ·which 1s maintained ln tbe llb"l!f ar-e given lrt 

Chapter a •. The conceptual schema (explained later) 'of the 

11bra1Y database of this project bas been implemented ·as a · 

Relational database~ ~e l:'Qlat!ons of the database are 

described in Chapter 2.. The proposed database has been 

implemented on the HP 1000 system at the JNU Computer Centre. 

It was our. endeavour to· implement a l1bra:r.y de~basf;i oa tt 

which responds to .a qUeiy language having quexy • man1J;Nlat1on, 

date definition and data ·control 'fecilitl,es 1n it. 

The libreJ.y d&tabase was implemented jointly wl'th 'fli/'Colleague 

Mr. R.N. Sinqh. Some portions of t.~e project wen commonly 

done, while other$ were done separately •· 

The common p()rtions were : 

·1 .•. Design of the logical ·schema 

2. Design of the synta;c. of the quezy language u~ed. 

3. Implementation of the lexical ;Jnalyzer .. 

4 •.. The hashing technique., 

rtte pans of the project which I. have impl.ernented are :; 

Synta~ checking end query pr&Qessor implementation of the 

follov-11ng statements. which .have been described in detail ln 
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Chapter 3 ; 

(1) CREATE R(~1 type [s~[LiAtype [s2![Li A3 type Ls~[~J ••• 

An type [$~] f, 

( 11.} SELtet A1• ~ •·• • An PMM R WHERE As• [V J At• [V.( 

AZ=LV~ f; 

( li1) SELECT . A1 •·•• An PRJM a1 ~ WHERE A1, Ax= ~~ A3 
(!v) SELECT A1 ..... An FmM R YJHERi PAM Az = CvJ 

( V} S&LECT A1· • • • An. PRJM R WHERE PART A. AND A .. . . X 'I 
· = [V 11 AND [ViJ 

(vi) S!COUN A1 ..• • • An FR'»tl it WHERE A = lV] . . z 
, 

• • • 

The next seetS.on of this c:bapter gives teneral ideas about the 

overall database system with an emphasis on the relational 

model. 

James Martin Ll J d&scr1bes a database as : •A database 

·may be defined to he a collection of interrelated data stored 

t~~v~the!' without baJ'Jllful or unnecess~ry redundancy to ·serve 

multiple app11cat_ions,. the data ate stored. so that they are 

independent of :programs whicb use the data; a common and 

contJ'Olled approach is used in adding ftew data end in modifying 

and soetretvtng existing data within the data base. The dat.a 

is stwctured so as to provt.de a foundation tor futun 

· application. d,•velopment~0 

One of the malo!" objective$ ln the des.ign of a da~ 

base system is the provision, of date bidependence, which can 

be defined as the immunity of applieation programs to changes 
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in storage structu" and aecess strategy. To achieve this 

objective. one of tM most widely usod architectures for e 
. ' . " ' : 

database sys'em is the one whldl S.s dlvlded into t.hJee 

teneral levels;, lnte~~l, conceptual and extemal.; 

1.2.1. iJH!ll!l . Blbtma .: The infoxmat1on content of the 

database as viewed, by a Cr:Jl'te1n user ls known as the ~~temal 

mOd~l t .e~ w that· user. the enemal model is the en'\1re 

database. Se~b e~emal model is defined by mea"s of tbe 

ext.ema1 schema. which npresents tbe particulat view$ of 

data nqu1red bf' application programs and consists of en 

~numeration .of types of. entities. and relationships between 

these types of entities. It is assum~ that all main types 

of .data management can. be represented, l,.e. he1J"al'cbies 
' 

ne-tworks ahd ·relations. An instance of external data ls 

'not· stone but .is ma.teJ'ializ- fmm data 1n t.be .internal 

schema under c:ontto1 'of the Conceptual sdlem_a. ;Xn the 

DBTG netWQJ:k model, [4 J ell(t~mal 4nd conceptual sbbema are 

known as ·tb& subschema and tehema. l"'l&peetively. In the 

I~1S heiJaobical model, these are known as the Ps'ogram 

Speclfi.catlQn Block (PSB) and logiool DBO respect.1vely .• 

· As pel.' MSCZ [.2 J : 'Our 1"ter$st is really focussed on the · 

e1Ctexna1· scbema, the particular user•s views derived fl'OIJl 

the coneeptual schema ;4 Both tbe application progranrner and 

the lnter.-.·acti ve terminal user lOQk ~t . the 1r:tfomat1on base 

through t;be.tr own coloured window. 1*••· each one's external 
. ' . 

$Chema .• 

tn this tense,. tbe e.xt.ernal schema 1s. at the same 

level of ab:straotion os the conceptual sdtema'fi: hm\!ever 



th£!_%'8 an senses tn which an external scheme can be •more 
abst.traet;t than the conceptual scheme. as the data dealt with 

by a vlew may he eonstwr:table f.rom tbe conceptual scheme 

but not actually be pre$el\t ln that scheme. 

1.2.2 ~nstatvl& lsbStm! l The entire infoxmation content 

of a databas.e 1s known as the eoneeptual model. It 1.s 
•, 

intended to be a view of the ~ata es lt xeal1y is rather than 

as individual ~sers $ee it~( The eoneep~uel Jll4)(iel i.e defined 

l)y means ·_of .the e,onceptual schema which ~nsists of defini- . 

tiona of ·the different type-s of entities and the!~ relation-
. -

ehi·ps and the ways in. Which tho entities and relationships . 

at th~s level of abstraction are expressed at the next lower 
. . 

level. i.e. the intema.l level .• · For data 1ndependenc:e to be 
. ' 

aGhieved, these dofinitions must not involve any oonsldera'tlono 

of storage $'tructure or ae~ss st~tegy ,., they must be 

defini t1on.s of infosmation content only. thus tbexe must be 

no reference to stt)nd f~old xepX'esentations. physical 

sequence, :i;ndEn~1ng • haab..-addr,es$1-ng or any o.tl\or st.-oragG/ 

access det&il$. The eKt~rnal schema (section 1.2.1} which 

are defined on the eoneeptual schema made truly independent 
-

ln th1·s way. will also be dat.a independent. Some desirable 

properties of a conceptual schema as given by SENKO C2J are s 

• Data independence- stability of user pJOgrsms In 

tbe fact;t of stol'Gd struotuze file organi~tlon 

changes. 

• .Logical level orthogonality - stability of use~ 

pJ."Ograms in the face of mal world changes that do 

not eoncem 'his program. 

• Canonical structure - a •single' location for eeeb 
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fact f()l' control of data base integrity and $eeus-1ty; 

s~mplictty for the maintenance pr.oc;p:al'.Oltlet'. 

• Aeeessing · language s1mp11c1ty .. •non procedur:&l' , 

pemaps mo:re simi1a~1t1es to natural language, but. 

wltb. easy zules. 

• Faithful representation .of S'ea1· world relationships """ 

no spurious relationships imp11ed by presonee of 

fields 1n a reeord .• 

Two mom important properties .a$ given. by .Date [ 4 J are t 

The .conceptual v16W· of data·· ~hould be : 

As sitnl)le as practically possible. 

Should bave a sound theGret1c;al.base .. 

intemi!l model, Tho Internal model is a ver;y low level 
' ; 

ropresentation of the· enti~ (iatabase; ·tt consists t>f 

mulUple cceu,.-encec& of multiple types of stored reeords ... 

·The 1n-t.ernal m0dt31 is thus one retnove away fzom the pbyslca~ 

level,., Yihich deals in t&.tTn$ Of bloCkS and bit& foli the data. 

The lntemal $chema defines the various tyr)es 'of stored 

records and elso specifies what inde)les e>tist~ ho\'4 stofed 

files a~ .represented, what physical sequence· the stored 

~ct>nls are in• and so on. The. overall strt.tct.ure of a 

database is as shown in the fig. J. .• l 
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lNTEI<PAC.E WHIC..H tNTE~FAU WHILH 
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()F C...ONC...e:PTUJftL SUI EM' A, Ot= ~Nre~&VIitL 5UIEMA. 

DBMS is the &oftwtJ~• that handles ell eceese to tb& 

database. 1h1s sott.wan allows OM o-,. menv persone to U.f1e &rtll/ 

o~ modify 'the databa99. A major nle of thG il9M$ ls to allow 

the use~ 'to dea·1 wlth th• data :tn ab&t.rac\ \ems. #ather than 

as 'he co~r •tore& data. It all&i#S the user to spectf)' 

•at nQSt, bo.done. with 1tt't1e or m at.ton\lon on the user-•s 

pas-t t. ·the detalled a19or.lthmt oJJ data ~oat.attort used by 

•tte system.. There are menr other functions tbat '0811 he canted 

by the tl8f.§,, such as •• 

• Security- Not ewzy user sbttuld ha"e acee&s to all 

the date,. 

• Xntetd.ty • Cert.aln k1nd& of consistency constraints 

(.t.e •• nqtd.nrt properties of th.e de'ta) can be ctt.cluJd 

tit t.he tl'BMi. 
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• Syncbxoon1zat.ion - Often many users are wnn1ng 

pl'Ograms that eecQss the database at t.be same time. 

Tbe DBMS should pm-dde protection against 

1ncons1stenc1es that result f~m two $1mu1tane()US 

opefations on ~ data 1 tem. 

• Crash pmteetion end recovex.y - There t;hould be 

. fecill'tles to make regular backup copies of the 

database end to ftconstruct the databa'Se after a 

haldware or softwa:r:e e~J'. 

1.4 This section describes in some morG detail two of the 

funet1ons of the DBMS enumerated abovo - (a) seeur!ty, and 

(b) integrity 10 • 

1.4 .·1 ~DSJ!UY t Secu1"1"y means the protectl.on of d$t& in 

the database against UM.utborl~ed. disclosure, alto~atlon os­

destruction f4 J. The first security check tha't can be done 

is tbe ~4en't1flcation and authentication of a user. Tho 

DBMS ~nust not allow a~ operation to be perfol'med on tbe 

database unles& th9 ~ser is suthortzed for the operation 

c:oncemed. For 'this;~ tbe Data Base Adm1n1stratar must 

define to the· sy~em the operations eaob user is allowed to 

perfoxm and provide a mean$ for the use:t.s t& identify 

\hemse1ve.s to tbe system ( fo¥" e:xatnple l?y entering . the user 

code at tlle _t.emnal) • 'J'he user must '"then authentieate his 

identlfieati(Jn i.e. Pl'OVe be really· 1.s. 'What he claims to b&. 

Thla t;an be dene· by supplying a passwox_d which only that 

u~el:' and the syst.em know, or by ·some kind of transfomation 

Which the user does on a random ~umber s~pplied by the syst~., 
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The system tben does the same tr.ansfoJ'nlft'\1on 1~self and checks 

the ft&ult with tttat. Vlhich the user bas supplied, to validate 

the autbent1cat1on. This method ~s quite, foolp~of because 
. - . J 

lt is difficult for an unautho~Zf!ld usez t.o p&:rfom the 

tl'ansfomation on another random number ,ghnemted by the 

system even 1 f he knows the beg1n1ng and end numben of 

some transfoJ:mation carried out by a valid useJ". 

The identification end authentication earr1ed out 

by the DBMS along with the operations a particula-r user is 

allowed to perf'oxm is knOt-m as 'the U$e%' pJ'Ofilo. In pJ:aetice 

the user profile alone may not. s.ttff1ce to ensu~ complete 

securt ty • so it may become noceS$81.)' for th~ system to check 

a passwozd supplied with the nque·st {for e~le) • or to 

interJ!OVa'te s~me other part of the ~tabase to see whetbet 

acees~ should be granted. In general, the DBMS must check 

eaeb o~rat.lon as it i'S issued to see wbether it violates 

any secutity restrtet1ons, end must suppl.'ess 1t if so. In 

part1c:u1arly sensitive s1tt1ati~ns. "t-he system may react to 

en attempted breach of seeurity by cancelling the progl(am 

or locking the tem1nal and also recordir'ig the attempted 

security violation ln e &peeial log fi-J,e.. Tb1s w111 pemt 

subsequent analysis of such at.tempts a-t\d ·may in itself act 

as a deterrent agains-t 11l.egal infiltration .. 

In general• an aeee&$ c~nstraint may refe~ to any 

data whatsoever -in the entira database. There (:a'R thus be 

a highly pri.v"leged and pl'Otected program called the 
1liX'b1ter' {part of DBMS)• and used by Date [4], whose functi.0n 
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is to cbe•k each user Jequest tor access and to grant o~ 

deny permission, as appropriate, ~u·lCS which he& uncohSt.:ratned 

acc~ss to tbe enttft ds.t.abase. On the ba&is of the 

combinatlon.- of user identification and opera.tlon requested• 

the arbiter w111 gG thmugh a sed.es of test's to dete:rmtne 

wl\etber to orant OJ' deny- acee$s. 

In some of tbe relational systems eg, System a 
autbor1zat1on mechanism is based on th~ concopt of view •. 

In this, & e~ser ·O&nnot .define a view involving tho-se 

attributes whic;h he ls pJ:Ohlbi ted to read. tn addition a 

m:.),_ sopbiat.tcated security echeme is pl"OV!ded by the g!:'~nt 

operation p.erfomed by 'tfle data control fecilit.y of SSQUSL, 

the languate supported by system R. 

. To ,nsure a9a1nst the ctsnger of the OBMS being 

tlfp&ssed eg. 1n C(lse of theft of the d1$'C pack. sen$itJ..ve 

data can be scnmbled U$ing sotae &cxatobling techniques 

(also known as . enc.tyption and p:r! vacy tJ:"ansfomation) .;; 

These could be, for elUimple• simply shl:lffli~ the characters 

of each tuple (OJ!' reeosd or mes~e ••.• ,.) lnto a diffe_rent 

otd~r. Gl' :replac!.ng t.be charactex-s of a tuple by characters 

of the $ame, or a different alphabet •. 

1.4.1 1U.ff£tli!X • [4J, (5] matntalnbtg the in'tegri.t.y of. the 

database 4&n be Viewed 8$ pl't'):te~lng the data e9ainst invtl11d 

(as oppoSGd to illegal) alteration ·or de&txuctton, and thus 

ensuring that the data is acGUI'at~ at all times. Inte.gr!ty 

~';'· be maintained in single..user systems by means of a set 

o'f integrity ftttMtX'aint.s~ In rnu1t1pl..,.usex- systems, in 
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addition to these constraints. data must be shared in eucb 

a w~ that the integrity f..s praserved. Some of tho Integztty 

Cons~aints are :mentioned 'beiow,. 

• The 'prtmeqt key of env nlation must be dr4ique ·end. 

. tberG should be no null attl"lbut~s 1n l t. 

• If the relation ~cernecl is ln 3J'd noJ:'IJlal fom, 

integrt ty is maintained via the funetional 

dependenCies* 

• 'The constraint on the ~alue of one ettsibute which 

is determined by the value of another attribute• 

must be speeified to the system by. :qosnparison 

exptessions eg, in the libxoas:y database tbs due date 

for a book issued must always be 15 days ahead of 

the !ssuedate. 

• Tbt! 'valu~s of an attribute mu:st lle within certain 

'bounds • •, which must be speatf1ed. 

• There ·tn$Y be a vexy. small set of values pemttted 

for an' ~tt.ribute eg.f. the valt~es of •sTATUS' att~:ibute 

can be· only INLIB,toSl' or. ISSUED. 

• ·Values of an attribute may haV'e te confo:.tm to a 

certain foxmat. 

· • The set of valu'-'s ot an attribute may have to sattsfy 

some •statistical • eonstraln~. 

• The set of values appearing 1ft a particular cclUfi\1'1 

within e '~'elation may be t:equ:l.red t~ be· tho same as• 

or a sub$et of •· the set of values appearing in the 

same or different rotation eg·~. t.ACCNO*' value fo.r a 



b:>ok whieb ts issued and appears in ISSUBfiLE 

(fig. 2.4) must be present ln tho relatcion SOOKINLIB 

and the •sTATUS* couespond1119 to that. 'ACCNO' ln 

the BOOKINLIB relation must be set to 1 ISSUED' • 

Also. it should be. ensured that only one value of 

'ACCNO• should correspGnd to a particular •ssRIAWO' 

of a 'CABDNO• in the relation ISSUEFil.i .. 

• Static constraints are those that spaelfy conditions 

which must hold for every given state of database" 

There are other con$tralnts Yktich ~st hold afte:r a 

transaction bas taken place 1.$. the new value at 

the end of a t:ransectlon JUUS\ be in some fixed 

relation to the old valu~~ A transaction can be 

defined. as a un1 t of wol:k vm!eh 'is atomic~ It 

consists of a ·number of input messages and their: 

corresl)Onding ft&portSes (output messages) togethe.r 

-with the CPU v~Grk and data bas:e Gcceses ftqU1;ed 

to proee$& th~ infomat1on pm\tidi.KI ln the inpUt 

· messag•s. · Durtng the execution cf a transaction 

the database may not be ln a stable state. but it 

must 'be so befQJ:e end after the t-ransaction. This 
. 0 

tmplies that ~rtaln constraints. must not be imposed 

durinv ,a transaction, bUt only on 1ts completion • 

such eonstraint.s are known as defer~Gd constraints 

and must be specified tl) the sy$tett:t~,, By contrast. 

constraint$ that are enforced continuously are 

known as immedi9te constraints.,: 



In. system R. integrity' constraints are provided by 

the assertion statemonts in SEQUEL 2 •.. 

In case Gf data being $bared by' a number of \l$ers, 

the~ are a n~r of intex-.aetions whieb may effect data 

base 1ntQ~r1ty these a~ 1. 

• Contention i The situation where more than one 

transaction is attemJ,ting at tbe same fl():i.nt in time 

to upde:te the same units of det.a, thus leading to 

inconststenetesl' The m~thod to overcome th1& J..s by 

providing a lock for the records tb.at an to be 

updated b! a particular user. Bl.tt th~s solution may 

le(:ld to the problem of d~adlo:ck or deadly embrace { 15 J 

Thi.s can be overcome by' various methods which either 

preempt e deadlock. fJ:OTn oeeuring or recover after a 

deadlock ha$ oe~u~~- It ts more economic to us& 

the l.,t'ter strat41!"gy becau.se deadlocks are eompar.tt1vely 

mre,, 

• Content con$isleney: This l$ tbe concept. of a series 

of ·~nsist.ent update's such that a· change to one data 

unit, requires that one or more other units must .also 

be changed. 

• Tiroe eonslstenqr.t. This !s the ability to pxo'Vide a 

snapsho"t.of a data .base which is being contin1Jally 

upd:at.ed• so that r-eports eorre~ at a given period 

in time can be produced from 1t. ~ 

• Resilience; This 1s the ability of th-e data base ·to 

recover wi-t-hout loss of·stored data in the even-t of 
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any failure of the system o~ the data bl!se. To 

provide .res11tenoe. back up and recovery facilities 

are :required.. the:n are three distinct configura.. 

·t.ions to pxcvlde tbase * 
(a) Generation : In this configul'ation_. transactions 

al'e combined with one physical vc;u:s1on of a file 

{the fathe~) to pl'Oduce a new physically sepe:rate 

version ( aon) • Both the •erstons. and tn $Otne cases 

versions earlier than th$ father are also k~t• In 

case o:f a failure. the file is recreated from the 

old veJ:sion and the transactions-J. In the ·event of 

. mino- failtll'es,. when ftpmcessing the eompleto batch 

of trans(Jetions may be expensive~ various cheQkpolnts 

are .1ntrqduced at which the statu$ of the system ls 

recolded on a log ·file and generally a back..-up w 
t.he m()$t ~cent checkpoint ·is enough for reeotte.ry..-

(b) Dumplnt plus 1otg1ngt In this• the database is· 
' 

copi~ or dumped at appropriate-. intervals on to some 
. . 

su1\&ble physieal medi:um, sue.h as the magnetie tape, 

wh!cll is retained. The transactions that. wen . . ~ . - .- . 

p~oessed after the dump ilre also stored in a l99 file 

or $ joum9l~, In the event of a_ failure the da'\abase · 

is rest.ol"$d from the last dumped copy and the 

transactiGns processed since th~ last dump are 

xeprocessed~ In ano"ber ~thod,l: no update-in-place 

.i.s made to the database b~tvieen dumps~ l.nst.:tad tbe 

Cha.nges are maintain-ed on a separate file called the 

'change• f.11e or 'd~fferent1al file'. At regul~:t 



intervals.. the database and the change file, an 

rnerg&d to prm::h.tce ~he new database. 

15· 

(c) Duplication : ·rwo identical .copies of t.he data· 

base are maintained and ere updated-in.perallel; evexy 

time e ·:reeoxd is updated it must be wri~ten back to 

both copies. This app:-oacb pJ"Ovides high .availability 

es,· if hal:dware fau.l t occurs to one copy t the otbe~ 

copy, is i~ediately available • 
• 1.~ .... , ~ 

'This :section deals \"dth the representation of the . ' 

cohetptual ~cheme. ·. Tbreo most cGtmnonly used data nJodel.$ 
' 

and ~ir merits and deme:d ts are discussed, and the 

Relational model is taken up.tn d<ata11. . . 

1~5~1 !J!1ra:sb.1~A .. ,mod~~ : · tn th!s mod-el the data is 

s:epresented by a simple tree struetu~ with one- kind of 

record type superior to another l!ind. The basie defin1t1ons 

· of ts-ees apply to ~h1s model, thus the record ·type whleb 

has no parent. is ~-nown as th~ ~ot ()nd lt may have zei'O or 
'' 

more dep"'dents and ea~n ~f ~~ese. may ··have any number of 

lower-level dependents, and to on, to any ~ber of 1evete. 

!acb eepandent. can have at most one paren,t or superior,. A 

file of ~his roodel will. contain several types nf re~rd, not 

just one: and i.t also contains "links conne~ting_ oceu:rences 
. ' 

of these reeonis~ Arrf given recom oeou~nee tak~s on its . . . . . . 

full meaning only Whcm seen in -context- indeed, no 

·dependent ~coJ:d. oeeu:r:ance can even elds~ wtthout its 
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superlol'. This int~uces an assymetry ln the model and 

lnfact becomes s drawback" Pig. 1.2 1s an example of a 

hterarch.S.cal strttctul'e. 

()(:FER.!N(:r LOC...,AT/ON 

£/VIPLOY££ I E/'1P II I NAJVJ£. I 

F ICT. i· 2 .HEIR.AF..C./-1/C .. -AL VIJ:W Of: AN EbUC.A,TION DATABA5f.. 

1 ~5.2 Ib.!. f:!ftwp,r,l$ ~bflel ; In this. as in the betrarchir;al 

appxoach, the data is represented by _recoxds and 11oks. 

However, _a network is mo%'0 general in "the sense that_ any 

reCO'lid o~curenee may havo any number of immediate sup~riors 

and of CGurce. as in the previous case, any number of 

itnn'iediate dependents. It. thus allows to model the meny-t~ 

many co:tTe&PQndence more dixectly than does the he1rarch1ca1 
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model. In addition to the diffexent ~tecol'd types .representing 

the data itself. then 1s, anoth~r ~ype of $6Cdl'd known a$ 

the «tnnocto:r w'hich npresent$ t.he essocietions between th~ 

different types of data" atld contains data describing that 

assoCiat.1on. All cannecto:r oeeurances for a given data type 

occurance are pla* on a chaln starting at and ending at 

tbat oce\JJ."e.noe ~ E&eb connector occurence may occur again on 

many chains, thus in case of certain xet.deval quel'le$ a 

compl1Cat1on. o.f d(I-CJ.ding tJhieb connector chitin to use is 

addedt The $djustment ot the connectoJ> chain must be done 

Whenevel:'. any record . occurenee is deleted ·or a new oceunnce 

inserted. Pigu:re 1.3 ts a repl'esentation for a netwol'k model: 

LO<:.ATION 

NETWORI<. VIEIAI OF THE EDUCATION DATABASE· 
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.1.5.3 tM Bftlatlprt$J., !!}g@f.tl ' In this mOdel. data ls 

ii•ranged in the fot:m of tables called relations. Much of 

the mathem~tical concepts of Relation TheolY apply to these 

tables eaoh of Which ts 1n faot a special case of the 

eonst:ru<;t relation 1n rntJ:themati,tlh Rows of suco;h tables ere 

referz:ed to as •tuples•. Columns e:re referred to as •attributes•. 

A •domain' is a pool of values f~m which th~ actual values 

appearing ln a column are dr~., ·Different columns ln· e 

relation can be dl'awn from different or same dometns. A 

o~Clal f.eature of relat.ionel date $'tNcture is . that assoeta... 

tions 'between tuples are rept:esented solely by ,data values . 

ln columrtG drawn from a oommon domain. In fa~t,, G:ll lnfolf-. 
' . 

matton in a d:ata.base """ both "entities• ·and •associations* is 

:r~presented in a single unlfom ·manner, namely in tbe form 

of tables. This charact.erestic is not sha.t."ed by the 

hi&rarchical and netwoll'k appX.Uacbes, ln which associations , 

are represented by m~al'la of constructs, like links .• · 

As per HAMMER [BJ, A set of high ~~1 operators ~an b' 
'• 

appll«! to a relational database: these lnciude projection 

( selection of certain column values from a set of tuples)* 

restriction (selection o'f a set of tuples that· satisfy e 

predicate l. and join (a version of .cret;s-:produet tha't- · 

essentially performs tnt<!r.tupta corre~ation)~ The relational 

model l$ simplot uniform•; and flexibl~~'· . The absence of 
• I ;.~ • -«: tl 

1ntrtcate structuring mechani sins~ and the unifDiml ty of 

hpX!eS(n'ltation~ .mak:es the definition and ··unc~erstand:ing of 

the l'elational databas~ a simple task~. •. ruxthetmoJ:e .. the 
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spenaA nature of t.he ctataba'se description means that 1 t 
• 

impcJses little eonst:raint on the way· that a user is able 

to interpret &nci utf.Uze t.he data. There are no complelC 

t•e 02: netwoXk .structuJ"es that coerce all users into a 

part.tcular limited view of the relationships between 

I'Bco:ds. 

Some m&thmnat1ca1 definJ:t1ons on which the relational database 

is based ere given below : 

Qe,~n~t,ism,ta. C4J: Given a collection of se-ts o1, o2 ••• , Dn 

{not necessarily di.$tin<rt) • R is ;; •relation • on these n sets 

if it ts a set of oxdered n tuples. (d1, f12 • ,. dn) $UCb that 

. , d1 belongs to o1 .• d2 belongs ttt u2_. ••• dn. belongs to Dn• 

sets o1, D~ , • • , Dn an the domains of R. . The value n ls 

the deQJ'Ge of R, The number of tuples in a :relation is 

·called~ the ca:tdinaltty of the relation. Relat1ons o.f d$gl'ee 

·$ne are $8'-d to be unaxy:, ef degree twO, bln~xy and 1;0 on., 

A celation of: deg~~, n iG· satd to. tibrn-atv ~r-- StriCtly-__ . 
• '• ;' ,. ;# .. 

&pe~ing, . then is no ordering defined among the ttl})les of 

a relation, since a relation is a set and set& an not 

oldend. _ However: ,:we do o~er the t;uples f~J: ~~triettal 

ptlrpG!.le:e ln, for example,. the -ascending ot:der of· the valuo 

qf some attribute. Mathematically speaking $!nee a · relation 

is' a" set of ·tn:det'ed ,....tuples. a X'ea.rraft9eme~t of the columns 

of a relation would result in a different relation,_ bUt 

~ slnea use.S'$ noxmally refer to columns by name rathe.r thon 

their position tn an oxderln<.h this J."estri<:tlon 1s relax.ed, 

a.nd column oJ:der is tre13ted as irrelevant.. Each .relation 

must have at least a single attribute or-a combination of 

attnbutes which uniquely ldent1f1es the tuples of the 



relation nnd called a • prima.ry key • of the relation; 'Ibis 

is obvlausly tNe slnce e'/en if thetre is no subset of the 

combinstton. of attJ>ib\ltes which has 1$. ptope:rty• all the 

attributes together will always identify the tuples uniquely. 

In CS$e there is more than one' such combination r>f attributes, 

\'1h1cb has tbe unique identification property. the combincrtlons 

ai'Q called •candidate keys •. Any one of th$ candidate keys 

1$ chosen ae the prl.maJ!Y key.- the criteria often being that 

no attl'i bute of tht! pr!m~uv key should be ~ndef1ned at any · 

tit~e in any tuple • . 

An attribUte of relation Rl ls a •fo~elgn key • if 

it 1s not the pri.maxy key of JU but 1ts values are the values 

of the primary key of some relation fl2:~ A relational model 

of a database can thus be defined as a collectio=n. of time­

vasylng. notmallaed xelatlons ·of assorted degrees. 

The idea of three nol'nl91 fol'lnS of relations was . 
!ntl,:'Oduced ~~ E.P. COdd thmugh his papt~rs [6J and (7J. 

The only relations pexmitted in the relational model are 

thoso that satisfy the following conditions-

~. Every valu$ ln the ~lations. i.,e •• each att,ibute value in 

~ch tupl~ts 'atomic ( nondeeomposable) • tn otber wolds at 

evel'J' row-ami-column position in the relation 'there. exists 

preoisely one value• never a set of values. When this condition 

ls sat.isfiedt, the relation 1;; said t.o be in .ts't Noxma 1 Po%1l,l"• 

So all relations which are!! unnormali.~ed must be cast 1nto tho 



1st NP (Nomal faun) before being 1"cluded ln the database 

a.nd before further noxma:11zat1on is done. 

The objectives of further nomalizatlon are C7 J ~ 

to free the collection of relation& frt)m undesirable . - . '· 

insertion.· update and deletiol'l dependencl:es. 

21 

a. To "ducc:I the need for ·restJ:Ue~uring th~ c:ollectton of 

relation$ as new types ,of data ere introducedt and tbue 

increase the life span qf appl1cat1qn progJ"am&. 

3. To ma,k~ the f(llatlonaJ.. model more infol"'lUltive to the 

4,. To make the collection of relations nGutral to the 

quexy statistics, where these statistics are liable to 

change a$ ttme goes tv~ 

fynct1gnal peRftndena: t ( ?J • [ 4 J . 

Attrtbuto a of J"ele~ton. R is funetiona lly dependent on 

attribute A of R 1f.t at eveq 1ns'lant. at time. each value 
' ' 

•, 

in A has no mo~ than. one value in 9 as $Gelated with it 'P'd&J' 

R.. We write R" A:-+8. B if B ls functionally dependent on A 

!n R. E)nd a •. A~Jl.B if B ls not funet.ionally dependent on 

A in B. If both R.A-4-B.B a~d R.B. ---)>ft,A 1\Qld, then at all 

times R~A and R. B ere in one-to-one correspondenc-e.. and we 

write R.A~R.i. Tbe·not.ien of functl~nal dopendenee r;an be 

-extended to cover the case wtu~re both A and 8 are composite 

at-tributes. AttribUte B is •fully functionally dependent • 
' . 

on attrtbute A if it~ functionally clependent on A and not 
, 

functionally depen<hmt on any subset of the attributes of A. 

(A must be eomposi te.) :!: 
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£Dme.,A,ttnb!~l. : Ant attnbut.e of l'ela.tiort R which 

participates 1tt at leas~ one candtdete key is called a 

prime at.tr1blte of B. All other attributes of R al'e called 

non-prime. 

With tb•se concepts we define the 2nd Nomal Potlll. 

A ~'elation R is in second no:rmal fol'm if it. is in f1~t 

nosmal fosm and evary non-prime attd.bute of R is fully 

functionally dependent on each candidate keY of R. Alt'Mugh 

each prime attribute is. depe-nOent on ~a('J\ .candidate key of 

Which it is .g component •. 1~ is po$s:\ble for a prime attribute 

to be non-fully .dependent on a .eandidat~ key of which it is 

n~t a component-. 

To reduce relatletns which are in .1st Noxmal Fol'm into 
. . ' 

an equivalent oolleqt1on of 2nd N"F~ relations.: tbe reletlons . . 

iu·e sepla~ed by $td.table -projections such that thf!Jre a:re JIG 

non-full dependencies in the projeetionsf!: No infomatlon is· 

lost during this pmee$S beeau5e a join of all the pxojeetions 

will produee the original ~lation again,.,_ Any 1nfo:z:ma.t!on 

that osn be d•n ved from the original structure can also be 

derl.V'Gd fJ'Om 'the new structure,.: but the converse is not 
. ' 

true. The new stxucture ·may contain information that co:uld 
.. . 

not be rep:z:-esented tn the original~; In 1;h1s sense, tho .new 

structure 1s a &lightly moxe fe 1 thfu}¥representation of t.he 
. . . .. 

' :real world_., 



t;;r;:ansi~i-.'!!, dfl!eDS!nS:i C7J Suppose that A,a,c are three 

distinot collections of attributes of a 'relation R (hence R 

.is of deg.ree thJ"ee or more) • supposEJ that. all th~~e(} of the 

f~llowing time. independent: conditions hold t 

. PJ:OJD t'bese thfJ following two conditions are deduced to· bold ; 

and the ontire ~~ Of' r~latic;tns . can be ~presented by the· 

following diagram.. Note .that R.c ~ R.B is neithet' · 

prohibited nor required. · 

-~----:-, -., ~-• R.c.-------' 

In such a case. C is said to be transi.t;.ively deJ)endent on 

A under R. In the spacial ease when R .• B --+ R·.c also. hO'lds, 

both B and C are t~nsltivaly dependent on A wider a. 

~ ~lf.om [7JA relation R J.s in thitd normal fotm.if, 

tt 1s in second notmal form and ; every non-prime -attribute of 

B .is non-transitively dependent on eaeb candidate key of a. 

Again. relations in 2 NP can be ~duced into an 

equivalent collection of 3 NP relations by ~ak1ng suitable 
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projections on the J"elatlons 1n 2 NP sudl that the~ are no 

transitiv~ dependencies .in the ncew nlations. No 1nfoxmatlon 

is lost bEtet)U$e a jotn of the new l'elet1ons will produce the 

original relation. again 1.e. the process is reversible. 

however t.be new structure may. contain that !nfoxmation \"~bleb 

could not be rep:r:esented in the 2 NF relations structure. 
/ 

thus the new stxucture 1s A better representation than the 

2 NP relations structure. 

It is possible to give a definition of third nol!'lllal 

fo.J;m thet makes no reference to the first o·r second noxmal 

forms as ~uch. nor to the concepts of full and transitive 

dependencies. [4] This definition is useful because the 

fint. and 2nd no:t'miil fotms are not important in themsel"es, 

but are only intermediate steps ;.to obtain tbe mo;re desirable 

3Xd or 4th Normal f-o:ms. An att.ribute (possibly composite) 

on Which some other attribute is fully functionally dependent 

i.s called a •d~ertn1nant' • Then 3 NF can be defined as 

follows ; 

A noxrnalized ra_lation R is in thlxd ·normal form ( 3 NF) if 

every determinant is a candidate key. 

It happens sometimes, that though the relations are 

in 3 NF and cannot be reduced further ,;Jceoxding to the 

definitions given abovt!l for~ NFt _proble.ms of deletion, 

. insertion and update still xemain.~. This h~ppens because. 

through there are no transitive or non-full dependencies. 

another type of dep~ndency -:. known as the multi valued 
tLll. v-emai.ns 

depemdeney; •. This. type of dependency ~d~ls a, m:·m relationship 



Whl.eb cannot be modelled by the functional dependeney. 

Mult1.alu~ dependency 1& sald to exist. when, though a 

given attribute B of J'elat.ion R f.s not functionally dependent 

on att:ribute A o·f relation R i.e" though eech value of A 

does no't have one and only otte value of D associated with . 
it, but eech value of A doe$ have a se\ of values of 9 

&$SOC1ated w1 th 1 t. Fun~ional deppendence defined previously. 

ls a special ease of multivalued dependence. Problem arises 

with those 3 NF !'elations which involve multi-valued 

dEtpendenc1e$ that. are also not functional ·dependencies. The 

solution to thia problem is to reduce such 3 NF relation& 

by means of projections into . an ~ulvalent eo11ect1Gn of 

relations whtch do not 1nvolve any suc;h dependenoies.. TheJ:e 

is no loss of 1nfo1"1Dation in this pxoeess and the. nqw 

colle-ction of relations show the MsM relat1.onships which 

\'fGD bidd-en 1n the non reduced 3 NP relations~ · 

41h liPRrl.lom 1 [4 J A normal1aed nl$t1on. n is said to be 

in fourth norm~l fom (4 NP) t.f and f>Jlly if• whenever tbere 

exists a ml.t1vslued dependeney 1ft R, say of attribut$ 8 on 
attribute A, then all attriwtes of Rare also, functionally 

d.ependont on A. Pigu~ 1.4 shows the psoeess of ·Conve:t!;lon 

of an unnoxmalized relation to the 4th NF ; 

S# STATUS ClT'i P"# ~1'1 

PI 300 

Si 20 LONDON P2. 200 

P3 400 

P+ 200 

S2 to PARl5 
Pt 300 

P2 4oo 

53 1.0 PARIS P2. 2. 00 

FIG. 1·4 a UNORMALI Z.E.D ~'-LATION- NON.-ATOMlC.. VALVE:$. 
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1.6 SSmDI!'!IttD g:( :ttm, lbmi m22tb s Although the 

h!era~:cb1cal and netwot'k models have been used for a long 

time, it has been 1nereasingly felt that the relational 

model ~s many impo-rtant advantages ove:r thes~ two models~ 

This "etion discusses these advantagGs t.ilhich ultimately 

lead; us to choose the relational model t<Jr our database 

design. 

(6) The .relational I!Gdel is superior to tbe hierarchical 

or network models because it provides a means of describing 

data with its natural stt:Ucture only-that is1 without 

super1mpos1ng any .additional struetu~ for machine 

representation purposes; Accordingly, it provides a basis 

foX' a htgh level date language which will yield ma.td.mal 

1ndepondence between programs on the one hand and machine 

ropresent<!!t1on and eX'(Janization of det~ on the other. 

Some other ad.vantaga$* listed by Martin [lJ and Date [4Jen 

1. Ease of use t the easiest way to ~pres;ent. most data 

to users not trai11ed in tb, techn!qUft!!i of data proctu;sing 

ts with two dimensional. tables. 

2 .. , Flax1b111ty ;. Oper~tions such as PBOJSCTION and JOIN 

pe!"rnit cutting and pasting of relations so that the different 

·.logical fil•s wanted by diffeX'Gnt application progr:ammers 

can be given to them in the fol'm they want them.., 

3,. The directed links used in hierarC,hical, and network 

structures can be misleading and may lead to tnOng. 

•eone;lusions;;; specifically" to what S.~.P Codd ~lls a 

• ;ormection trap" [ 1 J . 
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4.. Security controls can be more easily implemented. 

Security authorlzattons will relate to relatS.one.. Sensitive 
' 

attributes could• for tHtamplq, be movGd into ~ .sepa:rate 

r-elation. with its own authorization controls. If aut.hoxi ... 

zatt()n requil'e'ments are met, t.het attributo can be JOINed· 

back to the original ettrlbutes. 

5. Relati.b111ty ; The maximum flexibility is possibl«J in 

relating attributes fX'Om different sets of tuples. 

6,. Iiese of 1mplementat1on t The physical storage of flat 

files Which represent re1at~on$ can be less c:omplell than 

tha physical storage of tree and plex st·x:ucture•• 

1. Data indepe~ence i The~ will be .-.eed for most data . . 

bas•s to grow. 'by add1ng new att.rtbutes and new relations. 

Tbe data will be used in new ways. tuples will be added. 

and d~leted~t He\"# data 1tern types will bt1t. added and old onos 

deleted. New essoctat1•ru~. will be added. If the data base 

is in e noxmaliz.O foxm in the software. tbe data can be 

J'estwuctund, and the da•a base can grow without,. in most 

c=ases, forcing the ~writing of application programs. 

Good data lndctpendenee can be achieved more easily with .. 
·Nu:malized .l·:gical structures than with tree or plex 

structures. 

s. As per HAMMER L2J t The simplicity of a relational 

data base makes it suscept.Lble to access by means of a 

very high levol1 n~pl'Ocedural data manipulation language. 

Since data relationships are not elepressed by 1ntrteete 

data structures thtough which the programme~: must •navigate t. 

tt ls possible to design easy to use languages tba:t allow · 
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. essoc1at.1 ve "trieval ( 1 .e. • .by rooans of the contents of a 
' 

data .item,, Jrather than by its pOsition 1n e stxucture) and 

that do n<tt limit tho user 't·o ~t~ievals that utill.ze 

relat!onshlps expxessed in the sohema. · FurthelT!IOJ>e, t.he . . 

unifaati ty &f' da~a leads to the need of only one operatol!' 

for each of tho basic f\mctions G.9··• delete. insert etc .. 

This is not so in tbe netwol'k model~ In DBTG data model, 

for example• .at l~ast. two sets of operators aJ>e needed for 

the opf.lration t insert • • 

(a) STOnE, to create a record occurenee & (b). CONNECT to 

create a link between the owner and its member •. 

9. Beoause of the .asy~t:ry of .-econt types in the 

hierarehical model, a quexy and its r:everse are also 

asymmetric.. this esymmet:y occurs bec:ause different neotd · 

types are 'treated as J:Oots OX' children, t .e. one mcom 

.tvPe is superi()r ·to some Qthor recol'd type. This asymetry. 
/ 

in quexy • in tum leads to add1 tiona! programming on the 

part of the application progratmler and implies more 

COJn}llex1ty of p.l'Oi!Jltatns which increases as th'E! model becomes 

·snt)',re eom;;.lex with mo~ kinds of 'f'GC::Ord~ added to_ the da,tabase, 

·· and thus, more t.ime is needed for dQbugglng and jor• 
' - ., 

· maintalnence ia required~ Sirnlla:.rly the insert• delete and 

modify operations ~re more complicatecL For ·example 

(a} for: in:sertio~'- a new re-cord ~afl!lot be inserted without 

al$o 1nsert1ng i\s dummy root if its recoxd type doe& not· . ' 

al'J:eady exist as child to some other ~ot. .• , 
. (b) for d41!let1on : · if t.he root record is deleted.~. all .its 

dependents must also be deleted,. It follows that 1f a 

j 
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dependent, which is the only oecu:ren~ of a reeozd type, !.s 

del~ted. we lose all lnfomation on that. record type .• 

(c) fot- update t either all the :recoxds of the_ datab~se 

should be scearebed to find evexy occurenee of the reco%d to 

~ updated or an inconsistency might tesul t. 

10. In the netwol'k appmach t.he complexity increases as a 

number of infcxmation-bearing construct& eg. J"eCOrd and links 

aX"! used. And the more such constructs there are, the more 

operators are needed to handle them •. and hence tb& data 

sublanguage becomes more eo:mpli~'ted. 

As per. IiMMER 2 ; since inte:r .... t11J)le associations tn a 

RGlatlonal Jn()del are expressed by ~elat1.onsh1ps be'tween 

particular column val\te$ of the assoc1~ted tuples, rather 

tban with e.Kpl1e1t stwctura1 links i.e~ on the level of 

data manipulati-on rattullr than data definition the capactty 

fo~ s1t4nat1ve logical views of the data baso is provld~d 

by the schema•, but no commitment i·s mad;e to any partieular 

on•; no altelrations arE required for _ei,ther the databaso 

definition or the applic:ation pi'Ognms. Pttrtbexmo:re, -there 

1s nc reflection at thG user leve-l of the implementation 

mechanisms used to repTl'~sen~ a ~lation; _a J:(;)lat!on may be 

stored and accessed i·n a variety of way&.- without impacting 

user p:r:ogr~ms exc~pt in terms of their perfomanee. Thus, 

as mentioned before,. relational .data ba:sl? prov1d$s its 

users w1t.h a high degree of both physica.l and logical independence. 

We ·will now take up in som~ detail the ideas of simplicity . 

lJnd need for a sound theoretie base f(nt the conceptual schema 

as given in See,,~~ {1,:2~2) ~ 



§J..fDDllfJi;ix, :-

; The oon(;eptual view must. be easy to undersund and 

easy to .manipulate. Fo~ e;sy understanding• the following 

pJo'3pert1es are ess$ntial: 

• The number of basic constructs should b& small. 

• Distinct concel)ts should be elearlv seperatod 1.e. i·n a 

basic constnet of the schema moro than one concept should 

not be bundled. 

• Symmetry should be preserved. This point has already been 

diSCUS$~ before. 

• Redundancy should: be carefully QOntrolled"' 

For easy manipulat~on the properties required axe ; 

• The number .~f operator types should be small. 

• Ver:y high level operators should be ava·ilable. 

!heoret.,.,Cftl. §Bz»!. t Because of its 1mportancf1t tbe conceptual. 

level must ~ found.ed on solid base of theoJY, because the 

model must behave in a totally. predictable manner. 

It is seen that the Relat1ona'l appl'O&Oh measurt's 

quite well with the abl)ve requi~:ements : 

The number of basic. construc~s ·in it is on~ly one•~ namely the 
,. 

relat1Qn or the table its~lft whereas in network &ppJ.'o&cb 

there a~ e number ot ba·sic constructs eg.~. 1n 'tbe DBTG model._ 

the bas.e se~~;_ fan set-. o1"tiering etc . ., . Pew cas.es of b~nd11ng 
ever oocur .in the relational G'PPl'Oach, ·whereas in the network 

apy,u:nacb*. the fan set usually supports . a number of concepts ... 

And as for synmetxy cand non rodundeney• the relational model 

meets tbe requirements well•~ wheJ"eas. 1n the network approach 
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s$Jmmetxy occurs in the form of owner and member record 

types, •. Non t:edundancy i:s achieved in relational model tbi'Ough 

noJ."mal1aat1on .. 
" 

· Relations are easy to manipulate, they support vesy 

high level opentors, their number being quite small 1n &'l.'tf 

language. because only one operator is needed for each of 

the baste functions.. In contr~st.. the nr,twork model requins 

mor& t~en one operat<tr for a basic function eg. insert, to 

be perfolnled. Symm~t.r1c e•ploltetion .is possible in the 

.relational model because all 1nfonnation is l'epresented, in 

the same un1fo~ way. 

As f()r the question of underlying theory, tha 

relational model is based on certain aspects t,;~f th$ mathe-. 

metical set theoxy; it also posse·sses a theoxy for appllc:ation · 

to database itself, namely in the folfft of normalieation theory 

diseussed befom_. Relations also bave a property of .;losure 

and the theory of relational compl~tness prqvides e valuable 

tool for measuring the .select~ve power ~f a languagE) .• 

Loe,king at th• advantages given. it is not to. say 

tbat there a.re no drawbacks of th~ relational model. .~ 

drawback ·often cit~ is that of ma~hine perfoxmanct:.. .As per 

HAMMSR L 2 J; The poten~ia.l penality tG · be.:paid fo:r the 

simplicity, generality, and flexibility of· a relational data 

base system is in its .PGrfo.nnance. ~eeauso the user expresses 

hts transactions in texms of b1s logical ·Vle\v of ·the data. 
. . 

whieh ts related to 1ts physical .representation in e way that 

may bQ \lnknowrt ~ birn, it is impossible for the user to· tune 

h1s pX'Og~ms t~ ftt the physical data ·l)ase structures; be bas 
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lost ·cont.wl over the perfal'mance of the system and cannot 

expl1city optimize his use of it. 

The JDIU operation takes substantial machine tlme. 

It may be fea.stble t"Yitb small ~elations, but C.'lmmereial 

filos may be hundreds of millions of bytes long. It should 

·, . be noted that wtth interactive systems, it is ~1.1kely that 

JOIN wtll ever take place physically infact the relations 

·and opel'actions on them, sueb a.s JOtN1 aro a logical view, 

and equ1v~lent i'esults. are: produced by po.in.tel: structures 

. or tnd1Ce$. ~11th bateh-p.roeess1nt. br>\wever,. a. pbystcal JOIN 

may· .. be J>Gxtr.i tt~d. 

. : .. The pbysteal layout of the ~ele.tlonal database is 

generally .. chosen sc.- as t.o give good perfoxmance to ~he most. 
~ . . . . . . . . 

. f:requantly run ope:r.-.~tions. The least frequently run 

ol)erations .suffer act;ord1ngly, but this . t.s so in ot~r 

.d.a~ebase sys~em! too.. A relational database design is 

.u.~.ually depicted c,lS not being 'driven• ,by usex- views of data~ 

·, : .. " A., new unant.lolpated . use~. vi~ can be handled ea.sily 1 f . tbe 

:, .data it n~~$ t.s stored., Although t.~i1?, is true in. connection 

, . ,,.~i th f;he logical structure of the. data. the new user view may 
. . . ' ' . . ' " 

not. be 'b~ndled \.d ~h g<)Od machine perfoDlanee because the 
' . . ' ' . . ~ 

physical stJUet-..re of the data is usually. desig-ned to })est 

servo :the most common applications. The ptrysl.eal strt;acture . ' . . . . ' . ' . . . . . 

~s u~e~·~rtven• ·.9ven if t~e.logieal _structure .1~ not., 
' .. 

·: . . . Another dravtback is thet etfieier,tt utilization of 

spatte som~times CB~· be- easi~r: using. hl.eraehie·s (or networks .. .. ' ' . 

. in. the t'ol:m o.f a hiera.rehy.) rat.ber than relations. While 
• • ' ' I ' ' : ; ' . - ~ ~ • ! 
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it could b$ thought of representing Jelations as hiexarch1es, 

it ls.not always clear how to d!l so. 

In conclusion. many of the apparent inefficiencies of 

tho relational model can be el1minated. Opt.imizatlon tedlniques 

•n be used for relational data men1.pulation lanouage that 

allow these languages to use time effieiently., Re$earch aimed 

· at producing good phy$le&1 representations is also underway 

anci progress bas been made in IBM'S Sy$tem R which 1s an 

,experimental syst.em for a relational database •. 

A query .language is a special putpOse language for 

Qonstructing queries to x-etrieve infGI'IBation fmm a database 

of information sto-r.ed in a cmn})U't.er. It is usually intended 

to be us.m by people who· are not pxofes.slonal pJ:Ogrammerth 

QUery languages ate usually . high level languages with a fa.irly 

limitc;xt number of functian$. Query languatJe$ c•n differ from 

eacbothe-,.in their syntactic folbl eg. • QBE (12 J a~d SEQUEL (13 J 

(later. on. known a.s SQL) and can dif'fer in their overall 

strtJetu~; it'- that,QBB used a two-demens1onal syntax in: whic;"b 
~ . 

users write qt~Gries by fi~ling 1Jt foxm.s on a CRT · screen. 

SEQUEL, on ~he. other band• uses e ltnea:r sv."'ax, written in 

noxmal ieft-to-write, top.~o-bottom fashlof"i• There can, in . . 

tum, be v«Jriant~ of these, eg .. • in SQUARE, a precurso~ of 

SEQUEL, the quexy l$ written in a positional notation 

remnisc~nt of mathema~ical subscripts or superserlpt..s. 

together with the use of mathematical operations, which. 

~ontrasts with the keyword notation used .in SEQUEL (8J • 
~ . 
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The queJy .1angue()es supported by r-lat1onal database 

are many. some languages eg. !SBL [ l. J are based on nlat.ional 

~r;alculus. while language$ e;. SEQUEL are based on an operation 

called a •mapplng·'. the SELECT/ProM/WHERE block. SSQUEL was 

la\er revised to SEQUEl. 2. [lOJ In th1St .some of the drawbacks 

found on the basic of experimental test$ of leam1ng in tbe 

original version W(;l'e z:ernoved and it was used la system Jl. 
\ 

It can be used either as. an lnte:ra·ctive, stand alone language. 

or as embedded in a host languag~. sueh as PL/J,... .specifically, 

. in syst•m Rt SJ!QUE~ 2 ~n be embedded _in PL/l •. 

. A language ~ich 1$ :tbosen to b; suppof'ted by a database must. 

fi~st of al11 be r:el~tlonally complete·. A l•ngu~ge is 

relat1ona.ly complete [4J if any relation deri.v~bl• from •he 

data model by tn(l}ans of en expression of the relational ,calculus 

can be retrieved using a single statement of that .langusge ~ 

In another way, tt can be said that fo~ relational completness 

of s language,. for a veJ:y large class of queries, the user 

' will never need .to . use loops or branching in extr:acting tbe 

data nqu~red._, 

Relatton~l al9ebra !s said to be-completEJ• and s:e is t-elational 

Gilleulus. SO to test for the compl~tneS$ of a ,language, it 

will suffice to compere it wtth either relation~! algebra oJ' 

c&lculus~ In the c~arison, what must be done. i$ to see 

whethi:.l.l' th9re ~ntls-tt;~ a single expression corresponding to 

each of the operators ()f the relational algebra ot: t}le 

re~atlonal caleulus~~ In ·this sense the high level languages 

eg •. DSL ALPHA., SQUt.Jm, SEQUEL ,21 QBE etc. are tno:re than 

relationally complete since they generally bave capabilities 
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'beyond those of ~lat1onal calculus. These oapatd.11t1~s 1nclude 

insertion, del~tlon and ltlOdification commands· which a;r.'(l not 

part of ntetional algebra or calculus. Some· additional 

features fl'Oquently available are 1 

.1. Ari'ttunf:ttie capab11it.y • 

2. A$s1gnrnent o.r Pi"int eo-mmands. 

3. Ag9~te functions. for exampl•• average, $Um, minimum 

or ma~Cimum can be applied 'to columns of e relation to obtain 

a slngle quantity. 

Anot.he~t desirable feature ot the language is tbet it shoulct 'b~ 

M""'"procedural. A non.;.p:r:o'ed\lral quer.y (4J states merely what 

· the :result of the qt~esy is, not how to obtain ,J. ~. Reletional 

algebra, thus, is ooz.-e procedural than Relational ca,lcqlus or 

other languages like QBi. SEQUEL, because in 1 t the user must 

specify tbe steps to be perfomed in or:der that a particular 

result· may be obtained., A non-pro~ural language is consldel:'ed 

better because the u,ser 4oes not bave to .spend time and effort 

in thinking out the p1:0cess to obtain the results and thts 

also allows the DBMS to follow the most eff1~1ent path for 

obtainiag that result, 1t is not forced to follow the path 

{'-vhich might somet$.I;lOS ~· lnef'fid.ent) laid down by .. the useJ'. 

The language u.sed for our database is like · SEQUEL 2. 

Thexe are ~ny reasons' to% choosing th1$ language. 

A langu~ge like SEQUeL 2 1$ a non-pxocedural language. .A 

language ba$ed ·on relat1o~al calculus whiCh is al$o non­

pJ:Ocedural was not chosen,:- beeause a sophisticated mathematicql 

machinery of the predi-cate calculus {extra val."~ables. 

quantifiers) i,.s required to do even . simple references. to the 
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" J:elattons. As a r.esult1 in. relational, calculus. as the · 

que:ries bee~e more complex mon valiv bles and llnktng tems . ' 

.are required and the .management. of qua~ti.fie.rs becomes more 

complex. A. casual. n':>n-progrsmmin, t;tsex- who will fnquen.t.ly 

J'equi.re information f""m. the libraq database can hardly be 
' 

expected. tG write qua.rtes wh.ich requlre such mathematical 
' 

sophistication, . 
. For the comparison of ease,..of ..... use between . lan;uages 

such as SQtJAN!1 SEQUBL., QBE. many human f acton studies wen 
' 

~rried. out.. The t:esults given bel'e &R taken f;rom t SJ and [9J • 

REISNER r The study of . sQL • •• was perfomed at the IBM 

Research laboratotY' in san J0$&1. Califomia. subjeet.s : 
, I 

f.i ve ·tloups of studi!nts weft taught. One gJ:Oup consisted 
'I . ~ 

. 

of ls programers . and the other of 15 non-progr()mmers •• "' 

Two simi!i:ar gn.ups were taught SQUARE ••• Exper!menter•s 

COnclusions :: Reisner conclud.QS that prograrrtnen were able 

to leam SQL 'more complet~ly• than non-programmers. Sbo 

also c~ncludes that SQL was easier than SQUARE, but only for: 

non-programmers~ 

stnce the users of tb~ libraxy database w-:>uld be non. 

programmers ratbtil' than programmers, a SEQ.\JEL2 based language 

\'fa& considered to be mo7:e appropriate. 

A~though 1n another study. [9J it is conel~ed ebout 

QB&, 

Expor1msnter•s conclusions • Greenblatt and W~mwn c:oneluded 

that QBE was superl.Gr to SQL tn learning and application •e$~:h 

But it was decided to u·se a language like SEQUEL 2 which has a 

linear syntax :rather than QBS 1s 2.dimens.1ona1 one and also. a$ 

stated. in [ 9J, there is no solid evidence ~hat QBE is easler to 
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In thli chapter are described. the vartou& steps perfoxmed 

t.& design the proposed model of thG database. The .resul.tlng 

schema nas bee-rt celled the canonical schema l.n ClJ.. Before 

desoribing '\he actual method, a few definitions in conte"t of 

the bUbble chan are given 

2.1 J:tef!niSitDI 

(1) canonical schema :•- The canonical schetna l.s defined [ 1) 
. . 

&$ a model of date whtcb reprsscmts the inherent st;uoture of 

that det• and hence is independent of 1nd1vidua1 app.U.catlons 

of the data and also of the sof.tware oJ: baxdware mechan1·ams 

wh1¢h a~ emplc,yed in npJesentlag and using the data. 

( ll) Bubble cba~ : a bubble chart is_ a graph consisting of 

directed links between d.&ta.1:tetn types. _Note that the data 

item types. l$ 'the same a~ the attributes. wh1cb is the name 

~Js-ed 1n relational model.~ fiq-. 2.1 sho.ws an -example of a 
·,;:._ .• , A .. 

bubble chan : 



The bubble chart 1s reduced to the 3zd noxma1 fom by 

ensuring full funottonal dependeney of the attributes on the 

k&y attri.blfte {or all the, atti'J.buteS' of the COncatenated k$Y) 

and bV removing t:ransl t1ve del)Gndflfnc;ies between attrtbute$ ~ 

Care is taken in deciding ~be trans1t1Je dependencies by. 
( 

unde:rstanding· tho ~le or meaning of eech ettrib\lte carefully .. 

·Artt M.:M ;re.lationships between key.s are alstl removed by the · 

. ~etbod given in fl~ .• 2.2 

is :reduced to 

Fin. 2.2 
..y .' ' ' ., 

( lli} £S!.a!X; ~!¥. t Px-imaz.y key in a bu~ble $bart is & node 

wtth, ono ol' more s1ngl~J anows leaving it~ It 1s repJ'Qsented 

'by undecrlintng the C)ttrlbute which is the pl'imety key. 

( lv) ;,;t:triJ!~i r An attribute is a node w1 tb no singl• arrows 

~aving it" 

(v) fiqo;f i!!r: : is a prima~¥ key \\'i\h no single{ a%"xows leaving 

it. to anotbel" prifl&lY key.. \ 

(Vi) &Dte.£$'~:1-D!l p;t~,lipute t is an attribute which is 

attached to more than one .key~ There should ba no int.ereect1ng 



att.rlhute$ on the final cancord.cal graph, the methods of 

dealing with it ~~ shtnvn in fig. 2.3 

41 

(a.) .shows an intersecting Attribute A. 

(b) All but one 11nk to lt may be 
replac'ed with equivalent links 
via an existing key. . . . 

· (c) Redundant. vert;~ons of it may be connected to each 

associated key. 

@ 
(d) It may be mad., 1nt<> e key with no attJ:ibutes 

Fin .. 2 .. 3 
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(vii) J§
1
o1ate,# ~a~tf1buf.s :- An isolated attribute is an 

attribute Which is not 1den-tlf1ed trt a prlmat.y key. It is 

a bU.bble with no single arro\vs entering or leaving. it, 

although -there w111 be doubl~ arrow links,. 

There should be M isolated attribUtes on the canonical graph. 

It may be treat~d in one of the following ways. 

( 1) It may be implemented as ·a repeating attr,ibute in a 

va:d:abl~length J'eeGrd. 

( il.) It may be tnat.ed as a solitary key ... a one data-item 

1\ should however be noted that an isolated atti:ibute often 

results from a wronCJ 1n-terpretation of the data, and so tha 

meaning related to it should be carefully checked. 

(viii) Synonyms t two data items with different names in 

different. users views but having the same m.asning ·&n known 

as synonyms. 

( ix) . HOttl{)J\l'IDS i Two ~ta ltems having the same name in .-' · .. -:: . 
._,·. r 

different u~e:r$ views but. having different meanings are knOwn· 

as homGnyms. 

Homt'lnyms are more eommon in oeeurence th~n synGnyms and they 

• should be d1sttng1st,ed in the database by changi-ng the name 

of one of the items,.~ 

. 
. 2. .2 . 2rtsism of a. canonical. seb!m! ~· 

rhe canonical database structure is a mlnimal conceptual 

tehema. Its records eU~G in th~ tb1xd normal.fom and there 

1s no MdA mapping bet.ween the recoxds. It can be derived by a 



step.tv.step p:rocedure of combining the us~r vtews of data~ 

The pxocedure is an incntmental on~ wl11eh observes tbe 

effect of inCOS'pO~ating a new subschema on an existing sdl$ma. 

Thus new user views. could be added into the database· wt.thout 

any ®attges in the ensting application programs. The 
. . 

C.arton.i.eal farm of data is finally converted into a relati·onal 

schema fot t.he proposed model. In· doing so. lt is assumed 

that all paths bave same usage 1"e. the high usage paths have 

not been discriminated. 

In the design of 'the databa·se.,. $:! mentioned ln chapter .1~ 

three ·distinct levels . are ma~ntained namely • the ext.etnal level 

(or extemal sch~). the logical level ( ot" logleal sehema) 

$nd th0 inteS'flal. level (or internal scheme). There are two 

in'teriaces .. , one, ln between the extexnal level and the logical 

level., and thts maps the external level to the logical level. 

This. ~p:p1ng is done by t.he data definition fac111t1es of 

the query l&nguag~ discussed in chapter 3. Th~ second 

interface is inbfltweon the logical level and the 1ntema1 

level, and it maps the logical levt~l to the tnt-emal level. 

This mapp1ng ls ngaln provided by the dat4l defi.nit.1on 

facilities ·of the query language. Data independence· is 

·thus provided at t\"10 lavels (a) the logical irdepehdence and 

(b) tbe physical dat$- independene.e. Thus,. on the first 

l~;t"el. any .addi ticrn of new .Jelat1ons to the logical database 

will not i)ffect the e~isting application progX,>ams. Arty 

d~letions will also not affect. those existing appiJcat.1on 
y \ . 

programs whi_ch, do not make U$e of the relations deleted. 

on the secoJtd level.,,{data independence is mai.ntained because 



eny change in the physical layout of data will not cause a 

change in the application p.J!'Ograms. except, of ccune ln 

the1r perft:UAnance t.e. the physical ·attuctur(! C')t11d be ehenged. 

fr0m a )lashed direct flle sto.rage st.ueture to an indexed 

sequential one,~ or, the stor4!ge device could be changed in 

cn:der to ston dete on a faster end more efficient device. 

· Af't/ cbaftfi~es tha\ oocur, either on the lo~ieal l·evel or on 

the physical level •. are taken taft of in the interfaces. by 

changtng tbe mapping a$ required 1n them.. The application 

ptogram& run as if' ~ changes have occured. A description 

of the dire~or!,e$ in Wh$-cb the data definition is maintained 

is be otven in section ~.4. 

~ stqp:s undergone in designing the canonical st.ructull'O are 

given in o.rder below i 
• 

l. 1be first user'·s yiGW of dat.a is tf;)ken and dhvm tn the 

foxm of a bubble chart,. with t.he links in it representing 

assootations of \wo types t 1 end M,. 

Where a concatenated key 1s used• i~ is drawn.es a bubble, 

and the eortrpOnent data items of the. concatenated key are· 

drawn: as · sepe.-at~ bubbles thus 1 

The n)U"esentat1on is checked for artt hidden translttve 

dependencies, whiob are removea.,. ·and it ls ensund that 
\ . .\ 

/ 



&lngle arrow llnks ftom the conc=at~nated key go to only 

~ose dat.a..ttems which at"e deptndent on the full concet~nat$<1 

key and not only on a part of it. In other wolds~ it 1& 
; ' 

•n$uad 'that the ute.r•s view 1s. in t.he tblrd no~~nal fom. 

2·. The noxt u~er•~ view ls taken and ftpresented as above. 

It is then merged with the g•pb o:z; bubble c;ha~ of the 

·Pftviou.s stepi:'· A oheck ls made for homonyms· and &yi'IOnyms . ... ~ . 

which a- S'etn()Ved 1~ they exist. 

3. In t.he resulting graph the prim= a'J ~odes an distinguished 

fs:Gm tbe attribute nacles·,.:·· . The primary nodes an underlined .. 
, •. , - \1 

4.- For ·each assoclatlon of the keys, an inverse· association 

is add.etJ i:f it doe& no:t. ~l~ady eld.st.. If t.hi& results in 

an M.IJM l:lnk between key~•· and if the inveno assoetatil)n is· 

ever to be used at any . time in the fut.u'ft 1 1 t is r&plac$d by 

adding .an $ltt:ra concatenated key as was discussed in figure 

2 .2. Gf section 2 .,1. 

s •. , The a$soc1at1ons ar• e~mlned to identify the redundant 

ones amongst them. These 9ft then canf\tlly checked fo~ th~lr 

rn()snJ.ng and nmov- if found genuinely redundant .. _ 

6. The px-ev.tous four step& a~ repeated .. until all · usen ·views 

hc;tve been me.rged into the graph.,, 

1. the r<Jot keyt> are· id:ent.tfied and tbe 41agram 1$ 

r~rranged w1 th the root keys at the top i.e~ . all single 

afl'Ow l!nks between keys should point upwards., 

a. The grapb is checked for any isolated at.~rib~s,:. and 

if 'tboy exist. they are treated as mentionef.!l in }:klX't vii of 

section 2 ~-1• 

9. The graph is adjusted to avoi;d any intex-se.;ttng attributes. ·· 



Th~ method tor doing this 1s mentioned in pax-t vi of 

$ect1on 2.1. 

lo,. The graph i·s now arranged in group~ or tupl$& each 

ha-ving. one pr!maxy koy and its associated attributes. Each 

group .ls now repl'esented in a box. 

11. All seconda:&y keys are identified and these links d%awn 

between 'be4e&. 

12. Th:e' canonical schcrma is now converted into a relational 
• 

' 
·sebema~ .For doing this. eaeh box is repres-ented as a 

hlation, Sin" all links and &ssoe1at.ions are J'epresented 

ln a single un1fom manner in a relational model. 'the upwa«i 

going arrows which x-epresent links between keys,, are 

tnCOJ."PPrat.ed by adding the root keys as attributes in the 

Jelations from which the single arrows originate i.e. the 

hot keys nGw beeom.e fo.reign keys in these relations. 

Through tbis method the inft,u:mation of seconda:r key links from 

attributes of one relation to primaxy key of another !'elation 

is also in~oxporated •. 

The next sectiGn g1 ves the. actual conceptual schema 

designed for the libraxy data base • 
. . 

2.3 jile P,ll'2Ri?'Sed. c;oncept!@l scbema,qfp.f_l.!'~. L~!>F~!Y-Pi~!ba~!. c · 

Stf:J)S for me.rging a f~w of the. views for the design of 

the conceptual schema as e':tpl;ai.ned in seQtion 2.2 are shown 

below. The same method is followed for t.be rest of the views 

to oonstruct tbe final conceptual se".herna gi-ven,_ 
.";.' 



41 

g;t, !&!! t• Each school. each ye~r, is alloted an amGunt of 

monf!Y to be spent on oxnering literature fo.r the libraq. 

An aece>unt for every year is kept of the amount $pent and 

tbe balanced amount 

[ SCKlOl.NAME I YEAR I AMTALLOTEO I AMTSPENT \ AMTBALANCE I 
when :represented &'S a bubble cbal't t 

FULl.. f'Uh~riONAL DEPENDLNCY IS ENSURED AND NO THANSITIVE 

DEPENDF.NCY occuns. 

2nd Viti c- Eat;h faculty. member of a &chool ls sanctioned 

an amount tlf money evexy year for ordering of met&rial for 
' . 

the. Ubraxy. An account is kept. of the amount spent and the 

balanced amount for eaCh fa~ulty member 

it is represented as a bubble chart, with non full functional 

dependencies and transitive dependencies. removed" ; 
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~ 

.tJ'ansltlve depend.encies, if any• are removed : 

!B..!ia :- Details of supplieE'$ who supply the material to 

tba library are maintained. Each supplier has a unique 

sup::-)11er number., · 

.I SUPNUMB . ( 1 SUPNAME 

represented as a bubble chart wl th AO non-full or trans! tl ve 

dependencies : 

·~· 

This view ls then meJ:ged with the previous Views 



itb, Vlg ;.. (or escb order placed with a supplier, t.he 

c.n:der nwnbaJ> and date of ord-er are malntalned 

(sUPNUMB~ ~ --)tJI~ ORDRNUM . 

represent$() as bubble ehart _ : 



\'Alen merged with the preVious views ; 

~th .YJ.ew t• for each bill given by a suppliQX', .after payme~ 

bas be$1\ made, .. eacb blll is registered and given a 8111 

registraticm num~r,,. The details of !nfoJntation matntain~d 

for each bill are ; 1ts: bill rumber,. the da-te· <>f tbe bill. . - ···; 
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.. and the to'ta.1 amount on the bl11. 

BIL1DATE SUPNUMB I AMTTOTAL I 



·, : 

l'bis pxocess of mergri.ng of views .is carried on for all other 

'views. The final bubble chart so obtained is a canonical 

structure and this is finally represented as a Relational 

conceptual schema. For this. the bubble chart 1& first 

represented in the form of boxes and then converted into a 

relational coneeptual schema. These steps are shovm below, 

taking the hubble chart which \"las derived above .for: some of 

the views. 

(a) The cantJnical st.ructu:re 

SCHOOLNAME+YEAR AMTALLOTSO AMTSPENT AMTBALANCE 

SCHOOLNAME+YEAR+FNUM FSPENT 

SUPAODR 

OJORDATE 

BILua.JMB BILlDATE AMTTOTAL 



(b) to convert l't into a relational schema. each box 1$ 

npresented as a relation and the links be~ween keys are 

represented by adding the keys as attl"ibutes in. the relations 

acc~J:fllng to step l.2 section 2.2 

' .l~tDOLNAME+YEAR 1 AMTALLOT!D I AMTSPENT I· AM1'BALANC~J 
:~ .... :· ; "" ... ~ . 

. .,,.· 

AMTSANCT [ FSPENT 
. , 

] SUPAOORI 

J [ 

supplier number is a fereign key tn this mlation 

IBit.LREGHUM I SUPNUMB 'I BILLNUMB I BILtDATE . I AMTTOTALI 

supplier number ls e foreign key in thi$ xelation. 

The relations ln the conceptual .s.chema so obtained a~e 

»&presented 1n the conventional way,. with the relation name 

foll'lwed by the attributes in pa"tanthesfs,. The relations 

given are in t.bird normal tom.,, Th~ prifnaxy keys (single and 



concatenated) are represented, by the unde:t'ltned att.ributes,. 

The J.~elations for the prop~sed libraxy database ar:e given in 

fi~h 2.4. 

BJOKFU:COM (TITLE+AUD!2R;+-~+PPIJ:lOJ2• SCHDOLNAME, FNUM, 

YEAR, OHDBNUMt POONAMEt PRICE. BECONCOPIS) 

JUBNtatr..oM < I,Ir&;. SCHOOLNAME, fNUM.- vEAR, o~:RNuM, PUBNAM£, 

PRICE, ftECPERIOO) 

9ILLSUPPL ( !,ILLREGNU~t- SlJPNUMB, BILLNUMB, BILLDATE, AMTTOTAL) 

BOOKINLIB (;\.C'&NO., LITTYPE, BILLREGt..U1t ORDlfiJM; TITLE, AUTHOR. 

VOWMB•: SDITION, COPYNO., PUBNAMEt; PRICE, ARRIVDATE, 

CAlJ..NO~, LIBDIV_, STATUS, MSTMCT t NAME, . PLACE. 
, I 

DATE., S>UOR): 
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P!ELDETAIL (~~FI~D+SpB~) 

BOUNDJURNL ( J:!,J;Lf:+YQ~, BILLREGNUMt ORDRNUM, LIBDIV, ACCNO, 

CALLNOt STATUS) 

THSSIS ( JITLE+AUTfilR• DEGREE, YEAR• ~UPERVISOR. INSTiruTE, 

LIBDIV) 



.$6· 

Every yea~ an amount of money 1:& ~anctionecl to each 

school for expendi tul'tl on t.he 11 teretul'e needed by that 

school. The mlation SClD'JLDTA holds infol'mation of the 

atnQun'\ alloted (AMTAL.tDTED} 1. the amount spent (AMTSPFNT) 

and the balance amount (AMTBAL,ANCE). every year for each 

school. 

In ~veqr school, each faculty membez: {represented 

by ,FNUM in that sdlool), has a surn of money all()\ed 1\o biro/ 

her evety year, within wl\1~, he/she can "commend any 

literature to be oxde"red by the library. . Ttu;! Jelation 

PACUL'l'YIJTA . hes infometion about the amount &at'lCtloned 

( AMTSANCT) t. amou~ spent ( F$P$T) and the balanced en»unt 

( PBALANCE) each year,_ for everr faculty tn$mber. 

The .celation BO'lJGlECOM ba$ info~mat!on of the 

deteils of books recommended by each faculty meft!ber. Tbe 

nstrl~ion placed in the system ls that the same book 

cannot be X"ecommended more than once. The tuples of tbe 

rel~tion contain COtBple~e infozmation f;lbout the book 

te~ed. natne of 1h& bcJ()k (riTLE). Author (s) (AUTICR)., 

fNUM• sctOOLN~• Y'BAR.t~ its publication n-e (PUBNAME) lt'G 

price (PRICE)..,. and th& numt»er of -copies Jrecommended 

(BECOrtCOPIS) • A tuple is inserted 1n this "lat10Jt only 

after the x-eeommendat1on of the book bas been eccepted .. 

'This is· done by the user who is entitled t<l insert in this 

S~eletlon~ If t:he OlVlRNUM is blank .•. 1t mean& that. the book 

has been reCGJ.Mlended b\Jt not ordered ae yet• t'he OROIN.JM 1s 
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inserted as SQon -es the ordew is placed for a particular book. 
. . 

A. :s1ml1ar lnformation is maintained about the joumals ancl 

X'ePOrts of· conferences reeommended in relations JURNLRECOM 

a.nd CONP'RRECOM ~spectively~ The relation JURNLBECOM bas 

infol.lbation about the name of the· jou:mal ( TITL'E):t its 

publisher name ( PtJBNAME) the, period for .whleh :recotnmended 

{ HECPSRIOO) SCHOOLNAMEt RnJ-1 ORDRNUM, and PRICE~ Only when 

the Jouma:l ~commendation has been aecepted. i$ its entry 
, 

done ln 'thls relation. lf the ORDmtJM is blank, it means 

that the journal has ~en recommended ·but t.he ol'der 1$ not 

placed as yet. . 

the relation CONPRRiCOM has 1nfcnmat1on about the name 

of the conference (NAMa) • who recommended it i.e.i fNW!. 

SCHOOLNAME,, YEAR, and the ORDRNUM on ·lrlhicb older. was placed. 

·Only when the recotiltiiendstion has been accepted i..s it.s ·entry 

done in tne relation. A i>lank ORDBNUM means that the 

confe~ce report bas been I'~'COmn:t~nded but. not orderi!d as yet. 

The older for SrfY l:lteratu~ recornrnended is placed w1th a 

supplier.~, Tbe supplier details are c~ntained in the nlatlon 

SUPPLIER.· Tbe details are SUPNUMB., SUPNAME and suppl1e.r 

add%1!ss ( SUPADOR} • , Relati~n ORDER contains de't.,ils of the , 

order placed~ These are oJ:der number ( ORDRNUl\\) • date on . 

which the oxde.r is placed. ( ORDRDATE) and th~ supplier wit.h 

whom that o'l'der is placed.. When the supplier supplies th.e 

literature ordered, an account is kept of the bill against 

which the payment is to be made to the supplier. The bill 

is registered end 1ts registr;Jtion .number is given by 



BILLREGNUM. This number is always unique and is never 

duplicated. The details of the bills registel'ed are contained 

in the ft1at1on BILLSUPPL. The othes- details besides 

BILL'REGMJM are : the <tate ·on which the bill is made ( BILLDATE), 

the ,supplier by whom given ( SUA-3UMB) 1 the number of the bill 

which is plaeed on it by the supplier ( BILLNUMB) and the total 

amount which Will be payed against that bill ( AMTTOTAL) • 

Info%'rfJati.on of the bill registration number ( BILLROONUM) to 

the oxder number { ORDBNUM), for V4tlich ·the payment is made., 

·and vice Vt,U:-sa, 1.$ maintained in the relation BILtORDER. As 

·$oQn as the payment of a bill has been made, the literature 

1"0Ce1 ved ·is secessed by the ltb,raxy. 

· The relation BOOKINLIB malnt.ai:ns infomation. about 

book.s and conference roports ac<;essed by t.h~ libraxy. .. thie 

infoJ.mation 1s the accesslon number (ACCNO) whi,Ch 1s alw.ays 

unique and. .never duplicated • LI'l"!Y'PE, the oal1 number 

-(CALLro) •. the pri~ (PRICE), the date of an1val in the 

libraxy (ARRIVDATE) • the libraxy division (LIBDIV), the 

status irt libril.Y (STATUS) i.e. whethel.' tho bQok ar 

conference report is on shelf, lqst or !'ssu¢.,,' ~he _,111 . · 

re~istration num~r ( BILLREGNUM)', ORDRNU!d• publisher name 
·,, 

(PUBNAME}., tb~ nanK! of the book (TITLE), lts Author (s) 

(AUTtDR) • volume of th~ book (VOLUME) ed:i:tior:a of the book 

(EDITION), the copy rrumber of tb~ bGok fn the .librall' 

(COPYN:l) , · the. abst=ra ct of the book {ABSTRACT) • the name of 

the conferent;:e. (NAME),,, the place at which t.he co.nfex-ence was 

·held (PLAC,E}. the date on which tha conference sta:rted (DATE,) 



and \he name of the editor { &.) who produced and edited the 

repOrt of each conference .<EDITOR). LIT1YPE ls used to 

indicate the type of literature, i.e. whether 1-t is a book, 

conference repol:'t or a joumal. In this relation the J.ITTYPE 

ean have only two values viz. B for bcloks and c fo.r e•nference 

repo~:ts. 

LIBDIV 1& u:Sed to indicate the li~X'axy divtsi<ln in which that. 
are 

1! ~er.aturf) is kept. :For example, in JNU there" slx lltttasy 

d1v1slons, 

The s-elation PIELOETAIL contat.ns the 1nfoxmation 
. ' 

about the field ;(FIELD} such as Computer Sc1e~ce, Chemistry 

etc. and the subfleld (SUBPISW) sueb as database, or 
. ~ ' . t . 

<»mputer ~rebitectvre etc. of the l»ok or conference ~:epcn:t 

or the bound jotn:nal1 each . identified by the accession 

.number ( ACCNO) • . ~ . - . .., 

Each momb~r of the ~!braxy is given a number of 

libraxy eerds against aach of which one book. or one 
. ' ' 

conference report or one bound joumal ~n be 1ssuGd. The 

cal'ds fGJ: <lcaQh member ha•e .a unique cera mimbe.r on eac;h one . ' 

of them-t The cards fo~ each membeJ: are serialed., The 

infol1nation about card number (CARDNO) of cards 1ssuGd to 

·each meml»er ts maintained in the relation CARODETAIL,. 
' . . 

other infomation in this relation is the name of the 

~embel" to whom the card numb~r iti issued ( ISSUEENAME} the 

eddress of tbat member ( ISSUEADUR) and the maximum number of 

. cards that each member is entitled to { NUM{FCAROS) • 

The details of information maintained when scme 

literature is iss~ to a member of the libraty is contained 



ln the l'elet!on ISSUEFILE. This infoX'l'llatlon is, the catd 

number ( CAADNO), serial number of the cal'd ( SERIAU«>) • At 

a time only e single book can be issued against one card. 

The infozmation of the issued material 1$ the ACCNO, the 

date of issue { ISSUSOAtE) and the date of return { DUEDATE) ~ 

The joutnals are received 1n the library unde;r 

different numbers throughout the yeal', on,· for eKampla, a 

monthly basis• for .e particular year. After all the n\lrnben 

for a particular year have been ret;elved, they aJ;'e ~und · 

together under one cover and an accession number and oall 

nurotu3r are given to t.hi.s bound volume. The details of the 

journals wh!eh have. be~n bound are ~intained. in the relation 

BOUND~L* and of the journals not yet bound, in . t.he relation. 

J::ltlmAL. The details J.n tho relation JO~ aJ"e, the name 

of the journal (TITLE)., its voltJllle (VOLUME), its numbe~ (NO)., 
' 

the month {NbNTH) • and its status in 'the librazy ·1,e. ,.\fhether 
' . 

on she-lf or lost~ The details of ~elation B'JUNf.)Jl.JRNt. a,re Te:.tle 

(TITLE) Volume {VOLUME) , BILLBEGNOt . OROP.NUM• L!BDIV, ACCNO:t 

CALLNO, and it$ status in libXaJ.y i .. e •. whether in library., 

lost or issued., 

The details of the subfields with.which each number 

of each. vo~utne of a _journal deals are .maintained in the 

relation .fFLDSfJBFUl. These are TITLE, VOLUME. NO and the 

subfield ( SUBPIELD). Relation JFIE~ contains. 1nfo11T.Iation 

about tbe ·f:te1d of ei;lch. Vt)lume of ~cb joumal. The 

attributes are TITLE, VOLUME and PIEW • 

The thesis of research scholars are also kept in 'I'Uil 

library for reference purposes. The details of ~ach thesis 
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a·re ~intained in the relation THESIS. these a~e. the title 

or top1c of the ,J:ese.arcb thesis (TITLE) name ( s) of author. ( & ) 

who ·have written thQ thesis (AUTIDR) the degree for award of ·\'.: . . 

which the thesis was written (DEGREE) the year of writing tbe 

thesis (YEAR), name of supervisor under whom the work was · 

done { SUPERV.ISOR) • 'the name of institution f:rom wbidl t.he 

deg~e ~.s -awatded { tNSTI"ruTE). and the libra-J:V divis1on 

( LIBO!V) i-n which it is kept • 

. The details of the fields to which the thesis belongs 

and the particula:t subfic:.dds considered 1n 1t arG maintained 

in the relation THESISFIELD. These details. a.re the title of 

the th~sis (TITLE}·, the suthc>r ( s) (AUTHOR) •. field (fiELD). 

and subfield ( SUBFIELO) • 

-The relations er.n in tbit:d nomal fom, this ensu~es 

data integ·rlty and data inde~ndenee. 

The integrity const..,aints in the databas-e destgn. tre : 
~ l ... ' 

that the value of tiTl'YPB wst always be cheeked befoxe 

insertion in the ralation B':A~KINLIB. It& value could elther 

bG *B' for book• or •c• for conference report. Before 

insertion in the relation ISSUEPILE of· a tuple when. some 
' ., . . 

material is issued fl'Qm the 11bra!y, the value of SERIAIWJ 
.; ~ ' 

for ~be c~o in relation ISSUEPILS must be corDpC:tred w1th 
. . 

the value of Nt..DJDFCARDS for that CAR'OOO in reletioft CARDD~TAIL. .• 
l • • • 

The ~EHIAWO must be loss than or equal to the NJMJPCAIIDSfl 

This is to ensul'e:. th~t no member can tssue moJ"e material than . . 



is t1mttecj to six, for a stuc:t~t, and to eitht, fo~ a teacher. 

The value of STATUS in relet1ons BO:>KINLIB and BOtH>Jt)RqL 

shou14 be Of\ly either, INLtB, if the 11terature coneemed is 

on shelf • or, ISSUED~ if .it ts 1s.StJed to a membcu:-. or LOST • 

lf 1t carm.et be traced. The •alue of STATUS in relation 

JouRNAL could be only eith~r INLIB or lOST,. •lnce unbo\lnd 

joumals an not issued. When any material is issued, .the 

STATUS must be sot to •ISSUED' and a corresponding onf.JY medo 

in relation .t$SUSfiLE of the attributes for tha\ cal'd and 

serial number. 

2.3.3 pata sepylrttx • 

the socuJ"ity of data is maintained at two levels. 

The fit:st being that no unauthorlled user can ·access the 

dat~b,s·e, so the whole data})ase .1& $&CUre against invalid 

usot'$. At the second level, secur!:ty 1s molntained on 

i.ftdivid~l nlet1on$ for different operations to be perfomed 

on them. This ls eohi~ved by tbe GRANT f~ci11ty in th~ queJY 

language. desc=ribed tn details in cba·pter 3• section 3,.1 . .,4. 

. Ortly 'hose useh: who ba11e been granted ·the. da'ta 

manipulation facilities. through 'the GRANT eommal\4 can pe;foJm 

\he mard.pulat1ons which •re authorized to them and on tho!le 

relation$ only~ wh1d! aro spectfi- in ihe GRANT «?Gtnmand •. 

the GRANT OPTIONS .tn-cl-e all facilities of the language. 

namely,. the. qwu:y .. manl~tat.iun and CGntrol fac111t1es. 
'·-- ., ' ' ,· . '. 

These options can be grant~ as well as !'eVoked. 

All the facilities of the langue1ge an discuss.ed in 

detail ln chapter 3 •. 
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2.4 Ae&CFiPJ~OIJ 2f the ,~1!e;ctpr~p" 

The data definition is maintained in the d1J:"ector1es 

DBMSRD., D8MSsr·;, DBMSOO and DBMOl in the pl"oJX)Sed database 

model. Tbese dlreetories are accessed by the interface 

proc;J%-ams very f.requently and so are maintained as d11'8ct 

· files using the hashlng teehnique gl ven 1n Appendtx ( 3) , 

It is basically a division teehniqu~, which bas be~n found 

to be UIOre satisfactolf than many of the other techniques Cl J 
' ' 

in that, it giv~s few&X' overflows. In the directory files 

us~, each bucket con-;sins three blocks and each block 

·contains one recotd 1.e~ the blocking faet?r is 1. so, when 

the search is made for e xeeord:t no debl()Cking is to be done. 

Tbe. hashed fll.es ean be searched vet:y quic:kly because the 

key 011 _whi(:l) the hashing f~¢ion is applied is transformed 

· to a nUJJJber~. which nay be tb&.address of 'ibe record (or 

b.ucket con\sining \he -C()rd), or, tt may be a . po1nte.r to 

the actu~l address. In the pcropos~ technique• th~ key on 

being .hashed ts. tnnsfomed_ into a number which 1s t-he 

actu~l address of tbe b.acke\ containing the reeorct 1n the 

file.~ The sea~ch contro;t thus passes d!ro¢tly to the bucket 

·which is then searched for the t:c>rract :re·eoJ:d.~ If the 

cor-rect~ J!eeord is not found there. it is searched for ~n 

t)'le overflow area which is a sepal!'at.e area.· on th~ file~ 

and where, overflows from all. buQkets are stored~. This 

area is searched sequentl.al.ly.... D!reet()ries can be treated 

as . J:~lat1ons •. 
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2.4.1 QiDJ.12~1p;; u.s~Oil f.o,r ppta. D~!!tl~!-1~'\ . . 

(e). Q.B~Ii ; Th1.$ dtrectoxy maintains the definition Gf 

J/'elat1ons.. As mentioned, it is a dire·et. access flle, t.e. 

a typa .2 fil& 1n the HP 1000 filing system and is desc:dbed 

in Appendix (3). The: key is the r&letion name and it should 

be f:rom ·one to ten characters 1n lertgth~ Cormsponding to 

each name is a restore/suspend status wo~, which. if set 

to 1 means that the relation is in the restored ·state and 

can be used in any statement of the quoxy laoguage. and 1f 

.$et to 0 means that the reletlon is suspended and CPnnr.:tt be 

used 1n any . statem~ o·f the. query language except the 

•RESTOBE1 statement v.tlich testores the suspended relation. 

Fig. 2,.4 (a) shows tbe attangement of DBMSHl 

Relation name 
l ... 10 characters 

Relation name 
_. · 1.10 (;baraeters 

!O u 

R/S siatus Relation. 
wom name 

1 wo:d 1-J.O characters 
1'2.. 1~ 

If/S Status 
waxd 

1 WOld 

P/S 

Note that the same .relation name canMt be xepeated. 

Status 
word 

1 woJXI 
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(b) . P~Pf. ; DBMSOO ~ ls .a type 2 file and meintains the 

definitlGn o! deW$ defined ·by different users. The key 1s 

'view name• and 40:rre&pond1ng to each view name is the 

&u$pencl/J"estoa status wom which could, es phviously • be 

o or 1. 

The view name must. ba l to 10 charactes-s in length end ~st. 

be ~ifferent from arrt other o.f the :te~trtion or view names 

elJ:eady eJtlst1ng in the database. 

~ •· 

View Name 8/S View name R/S status Status 
~10 characters wont 1-10 oharacters wold 

1 woxd 1 wold 
I .. 

... 

View name 
-+ .L-10 ebaraete:rs 

Pig. 2.4 (b) 

DBMSs·: 1$ also a direct aecess 1. type 2 filett It 

maintains definitions of all attn.butes J.n all the relations .. 

The key is a:ec)ncatenatiOn of relation name and attribute 

/ 



66 

name .1n that oJ:der. Bach relation name 1s thus concatenated / 

with each of its at.t~ibute names, 1be at.t.•ibute names must 

be l to. 10 .~bara~te"' ln longth,. thus the key of DSMSfr; bas 

. a maximum leng-th of 20 cbaraeters • Th$ concatenation forms 

a unique combination. CorrespOnding to each nlatlon name+ 

. attribUte name is the infomation ebout that attribute as 1 t. 

app(lars ·in t.hat p;;JJ!'ticula.r s-elation. The !nfot:mation and its 

o~e:r :I.e s 

(!) Type · r Gives the •type• of the attribute 

It is 2 characters 1n length... Values 

•e&n be O.t. ~or,type •alpha•. 

02 for type '•lphanumewic• 

and 03 for type •numeric: • .• 

{!i) start position • glves t.tn1 starting po$1t1on of the 

attribute !n tbe :relatlon<t Tbe 

first attribute in the ~latlon 

atarts fi'Om posi tlon 1~ It is 

( 111) Length : 

4 characters 1n length~· 

Gives th~ length of the attribute ln the 

l'&lation .• , The length 1s written 1n tezms 

of 'the mananan number of che~aeters that 

the value of the attribute could :havfil. 

The length is Wlitten as a number of 

2 , eharaeters~ 



·' 

'· ,. 
j" 

i 

6? 

(tv) A pointer to the :: This is gi "'en ln t&rms of the 
relation in 
DBMSRl bucket. numbeJ: followed by ·block 

nutnber and ls 4 eberact~n itt 

length, 2 eharacte~ ft)r ,each 

number. 

Ftg. 2.4 (c) shOW& the arrangement ln DBMSBL~ • 

(Relation name + Trre Start pos1t1on Length 
Att!'ibute name l 4 characters 2 
l-20 -dlsracters characters characters 

t.z. 

Bucket ·no. of Rela"t1on Blook no. in 
_. · ·tn DBMSRD buck-et ~ 

2 charac'ters 2 charaeten 

(Relation tyPf) Start Length bucket no. block 
·name + a .• post .. ' 2 Of Relation ,.o. tn 

Attl'lbute cba»oo 
... 

Uon ebaracter!ii in. DBMSPD bucket ' ~ _j 

..... name) aG'ten 4 - 2 cbaxeC'ten 2 -
1 .. a> char- char:act.eJ:s 
dlaJ:acten actere 

-· 

(Relation type Start Length 'bucket no. block no. 
name + a post- 2 of Relation in bucket 

At. tribute char• tton ebaz... 1n DBMSBD 2 cbaxw 
name) acters 4 etters 2 acte:rs 

1 .. 20 char- charact~n 
characten actere 

Pig. 2.4 (c) 
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. (d) P.acfAat&eD, gf. DBt,vf,iO:t i DBMSo.1. is a di~e<;t access, 

type 2 file:• It matnt.atns definitions of all attributes 

in all the views def.lned by the· users. The k$y is a 

eoncatenatlon of the vl~w name and .attribute natne in that. 

order. Each view name 1s e~n~'tenated with names of eaeh 

of its attributes. Attlibute names nnsst be l tc lO 

·cbaDc\~t"S tn length. tbus t.ne maximUm length of the 
I 

~conc:stenati>on is 20 char/ileters. The· concaten·;.at1on foms 

e unique combination. The infomation CQrresponding to 

i:lach· comb1natlon is tnalnt~1ned in the oxder glven below. 

When views. are defined. no physical data is stored, i.e. 
the view is only a logical concept in which tho viev.t 

attributes are defined in tems of the relation ettdbUtes 

al~ady exlstlng ill the database and tutvlng their values 

stored in the physi.cal file·$",· . The defln1t1on ln OBMSOL .:., 

for eaeb vi(!W attribute,, is thus the definition of the 

;-elation attribute on which tbe view attrtbute has been 

defined. 

,;, ~Jives the •type' of 'the relation 

a:tt.:ribute Which corresponCl$ t·o the 
~ 

Vi.., att~bUte,. It ·can have three 

values and 1& 2 ·Characte:-s in 

length~.. It 1s <=aPled fzoom the 

·directory DBMSRO. Its values are : 

Ol for type •e1pba• 

oa toft type •alphanumertc t; 

03 for type •numerte•:: · · 



( 11) stan position t C}ives the start poslt.ion of the 

nlet:I.Qfi attribute in t.be actual 

relation. The vlew attrtbute bas 

been d&ftned on this relation 

attributq. The start position 

length is 4 Characters. It is 

copied fJ:Ont DBMS 8 :. 

( 111) Length I giws t.he maximum length of tho value 

of the att:tibute in the actual 
~ . . . 

relation. The view at.tribute has 

been defined on this relation 

attribute •. Tho length is \ttitt.en · 

as a number of 2 charactt";JI'S. 

it l s copied from OBMSS~· 

(,tv) A pointer to th•c given by a bucket nwnbeJ" followed 
relation · 

· · by· bl·')ek number end 1$ 4 eharactere 

for ~lilch 'number. 

It 1s copied from DBMS S'~ 
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·(Vlew na" .. type start Length Bucket Block 
Attrlbute 2 fts1.- .2 chax- no. no. 

name) cha»- on a·cters 2 ehar- 2 cbar:-
J,..20 characters aeters 4 eba•X:... acters acters 

a-eters 
2.2.. 

. (View name + type start. Length Bucket .Block 
Attribu'te name) 2 , ' 

~si- 2 char- no. no, -
.1.20 Charaete.rs eha~ ~ tion .ac.te:rs 2 char- 2 char-

·actors 4 char- acters acters 
acters 

{View name + ' type start Length· Bucket BloCk 
Attribute name) 2 post- 2, cha.11. no. no •. 
1-20 characters cl\q~ tion acters 2 cha:c- 2 cha:»-

aeters 4 eha• ~cters acters 
acters -

P1g. 2.4 {d) 

Two oth~r d1rectos:tes are maintained for the purpose of 

St~curity restnints, both at. the level of tbe entire datab&.se 

aftd at the level of individual relations~· 

.... 
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2.4.2 2ftt?s·ripi:~,on gf, D,iAAstt:on,e:a YUS~ for Secunsx M@inltntncft s 

(a) Q!~eripj;~on Qf Y.§fSl : This directesy maintains the 

options all->wed to each u.se·r. The us~r& in th<J proposed 

datsbat;e model have been diVided into three categories .• each 

of which t.s given a distinct user code. This directory 1s 

used to deteJtnine: whether a particular user is allowec.\ to 

petfom the action requested on any relat:tcrt' of the database. 

Tb~''(Ji~ecto1Y is maintained as a d1reet access fll.e. The key 

. · .. ~,~. the usex· code._ corresponding to each one of which, are 

L 

the options allowed,. The three categories of users and their 

U$et' ·Codes are ; 
·-- ""'!'·~ ...... ~ ..... ' . 

The database admlnist~ator 

Assistant administrator 

G~neral user 

Oser code ; X997ll 

User cede l Y88123 

UseJ:- code r Z01234 

figure 2 •. 4 (e) show$ the arrangement in USJCD 

User COde ~ 

6 cbas-
a~ter$ 

" 7 

o;ttton 1· ·- Option 2 .. Opt-
.Lo-.6 ~ba~ 01 1-.6 dlax:-- 0 1 .....• ton 7 Ol 
acters acte-rs -

\Z. 

Fig;. 2 .4 t e) 

Option 7.. ate any of the options 

which are allowed to the user these 

could be SELECT, MlDIFY, INSRTN.~ etc. 

·and shows that these options an 
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allowed at a pert1c..alar time to 

the gser. 

Note that only the Data base administrator has the Grant 

opt1on • 

. (b) g.ess.rtp,tisn gf Y2RfOD : This directosy maintain$ 

seeurity restraints for d~ffex-ent users eeeG:rding to the 

GRANT OPTIONS for each. uoor, As said .bef()re1 the language 

chosen all --ws security to be maintained through the GRANT 

st.atement of the .data-control facility of the language. The 

dt:reetory is maintained as a dil:'OQt access file; The key is 

the user COd-e· to whom the options have been granted i.e. the 

GRANTE~ .~sER COUE. Corresponding to each of this r:ode en 
th~ op~ion$ granted on.-ralations at a particular time~ 

. 
O~el'f~ area fo" each user code is defined 4!!1 a separate 

&l'ea in the fil~h The entries a.re. similar ttl tho$~ 

desert bed above. tf al'\ opt.1on 1 s hv~ked f~m a use:r:., tho 

entxy correspondipg tq that option is deleted fr{)m this 

directox.V, The· arrangements .tn USRCOD are given J.n figure 2.~4{ f) 

GRANTEE Option 1• Relation Option 2 Relation 
User COde .L-6 cbar- Rn 0 l Rn 

'.L-6 ebax:. acters ·J.-J.O cha:r:-
eet~rs ,. acters 

1113 

There ean be entries . tor J.O options in one bl.Jcl(et for a 
grantee usar code !n the present dlrectoq ._ 

Pig. 2 •. 4 (f) 

0 1 



Optton 1, Option 2, •• ~· are the same as explained for 

t.be directoxy USPGD 

••• are any !'$lations on which e 

part1eu.lat: option is granted 
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Tha pxogram ·to ereat~ the files including: directoxy files 

1n the system. 1& the fiJ'.St p~gram oiven in Appendl:K ( 5) ·• 

. ' 



CHAPTER .. 3 

It. has already been mentioned that. the quezy language 

Chosen is basod on SEQUELa (10), whion is a language lntended 

fol' the inexperienced uselt'. It ie baSGd on EngltSh Keyw(u:ds. 

::tn add.ition to the quclJ facilit;y, the language tJa,s data 

tn$n1pulat.f.on facility which pem1ts 1nsenlon, deletion and 

modification of tuples in the database. the data control 

facility. which enables authonza'tion of use of data to 

different usen and the data definition fae!llty w}lioh 

enablC'ls definitions of lfelatlons, their a"tribute'• various 

altemative views of relations. and their attributes. 

The language 'is used as a stand alene language. 

All of .its f4atul'$& are based on consistent keywoxd oriented 

· syntax. The syntax is given in Appendix ( l) .• This languege 

accepts statements 1n free fo:mat.. Woxds 1n tho statements 

should not be broken ~l'bi tr~rily and at least one blank nmst 

sepai'ate two dtff.erent. worcle ; and special characters such 

as [ ] ( ) • • = etc: •• and wolds~ 

3.1 Loa~,Pf§l.l~t.ias 

ihls section dese:dbe& the various facilities 

mentioned above, of thG- language.. The semantics of each · 

st~tament is also given. FGr the detailed syntax. the 

s-eeder should refer to Appendix ( 1). 

3.1.1 Qt.teJ.Y fac1llt1f;)s t Quex.y facility stet~ments are 

used to retrieve data f.:rom the database.. The datements 



are described below ' 

1. SELECT Al A2 Aa. • •• Art PR>M R WHERE A5 i!t [V9 ] 

AND "t ~· [vt] ..... AND A
1 

-c=(V1] f, 

Tb1s qiJety ~tl'leves the values of attributes A1, "2 , •• , 
An fr()m those, tuples of Relation R for which thG values of 

ettd.butes A6,• At ••• A~ am.v5 , vt ..... v1 respectively. 

Note tbat tho equality condition could have been replaced 

by the •gnate·r then•· - '>' or 'le&.s than' -· '<' ccmd1t1ons, 
' ~ I 

h~r in qui' ·dat$base these conditions have not been 

implemented.. Also, 1n the actual implementation, the 

condition in tbe \VHS\£ clause \-laS nstricted to one. 

~ .,.. An fMM R \Mae A5 a [V
8
J AND 

' ' ' . . . ' 

·At = [vt] ••• AND Az = LvJ -

This s~a~ement ratri~ves a& well as counts the mttnber of 

tuples of :-elation ~. fq~ •hicb the, ettributes A6 ,, At •••• 
Az have v,alues v9, -v.-. •\.••• v1 respectively. Tile condition 

in the WHERE .~~au&e was ns'tr1eted to ·one 1n th~ actual 

lmplemefl'tatlon •. 

. ' 

•·• •. An PH>M R WHERE .As = [ V$] AND 

~ • [Vt~ •• • A~ = [V~] GAOllBY ·~ 

. _This statement selects the .values of illttS'ibu~s A1, A2 • ••• 

At\ from these tuples ot' relation}\ for mich the attributes 

A5, ~·~ ~ ... haw values V
8 

•••. vz respectively •. These 

nsul ting values are. ol!dered in the ascending order of' the 

values of attribute -\:~ No:te ~hat " must be. one of the 
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at,tribut~s :J'etl'ieved-. Also, the WHERE clause is again· 

a-estrlcted to one condit1·on. 

·4. SFILiCT A1 A2 , • • An PmM R1 ~ WH&Ri R1, Ay • 

"a• Ay -
" 

• Th1$ statemant selects the a"ttr1wt.es A1, Aa .• , ~~ An from 

those tuples of relations R1 and ~ for whtch ~be folloWing 

eondit1on i.s $tilttsfied ; 

tbat, the value of atts-ibuto Ay in rotation R1 is eq~al. to 

the value. ot attribute Ay in relation ~ ·~ Ssc;h of the 

alatlons, n1• ·and ~"must.. C{)ntain all the atttibut~s _ 

mentioned in the statmn~nt~: 
· •• ' t to 

A. l'etlieval proble~ important fo~ tho 11bra:tr. database 

that o~curs is toot retrieval is always done by seleet1ng 

att~!butes from those tuples fo• t9hich the values of the 
' 

attributes . occur exactly as the values spectf.lQd 1n ~e 
' ~ a ~ 

condition of tho ~ clause of the quexy statements .. 

If this is not so •.. the. result of a quel'Y ·might. be blank. 

tn which case the use%; \~il~ not know the real causo anct~ 

w!ll conclude tt,at the 1nfoxmat1on· qqulxed does not exl.st 

in the database" Tbl.s 1 s vezy inconvenient,. and more so 

for the l1bra~ databa®, because st,~ch a ~d.tuation· implies 

that the "sex- lllUs't ~now for example,, the exact title of a 
~ •\ ~ 

book,.. journal etc!f: to ~etrieve ot.hor rele•ant 1nfoxmation 

eg.,_ Call No~.;f;, Status Qte,.11. about 1t.1f . Obv10U$ly lt is very 

.. lneonven1ent ta ~mbe~ the compl•~~ afold exaet titles:, 

In fa~. often the user mlgbt want. to select infoxmation 



9i»1Jt books which cantaln, say • wonts like 'Date-Base • or 

• 1Comp11•r.Design• etc •. in theix- t1t1es1 and not. be bothered 
\ " . ·~ 

with tbe preeeeding or succeeding. parts of the title. The 

U$el' might &lso o,ften want to select information about 'boOk$, 

'th$&-1s etc" ~ th-e author name,.. Thel:'e could be more than 

one- author.. It is difft·eul t to .remetr~ber complete names ef 

~11 the authore. ln shoxt, theJ:& are many instances when the 

us~r would like to retrieve lnft)J'Ination f:ram t,he· d~taba&o . . 

knGwtng only *part. • of the complete v~lue of the attxibUte 

by· Which ~etrieval ~s done. such a kind of retrieval is· 

pOssible as shown by quexy statements· 5 end 6 below. The 

conditions ~n the VJH&Re clause of these. queries axe 

restricted to one (as in statement 5) or tvJO (as tn 

statement 6) ~ 
. 

-5. SELECT A1 A2 •11 • An FROM B rJHERe PART Ay = [V J -

Tnis quesy selects the values ·of attributes A1• A2 •••.t 

M f~m tho$e tuples !)f ;~:elation R in which part of the . 

value of attribute Ay__is equal_ to v. 

6 t SELECT A 1 -~. •,·• .~ An ProM R WHERE P~ ·Ay__ AND ,At.• [V iJ 
ANU [V ] 11 , . . .. 2 'P 

This quety selects values of att~butes ~1• A2 ..... • An ·from 

those ·tt~ples of relation R 1n V/hieh the part of th~ value 

of att.rtbute Ay is equal to V 1• and the pa.rt of the value 

of attl'iblt.e A ls equal to v2 • . . z .. 
NOte that 1n all the abov~ quozy f.aeil1t1$$ the 
'.l'elatlon• CO\Ild eitbex be a relation of 'th$ 

·conceptual schema, or a view defined. by a use:r1. 
,$!nee vte~t"s can be used ln t.he same way·s as relations. 
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3.1.2 I?iift wm&auJatiQn.faQil&lii& 

1. MODIFY R SET A! o ~ V1J • •·• An • [ Vn] . 

vnmas At·~ Cvt,-l AND Am • [v~ ••• AND Az = [v"] -

This ntodifief the ~"elation R by changing the ·existing values 

of attributes A1 ••• An by setting them equal to the new 

Values giwn as Vi • • • Vn in tho&e tuples of .relatiGft 8 for 

which the attrtbUtes At• Am ••• • A3 have values equal to 

Vt• Vm •• • V1 ft$pect1vely. Note that the number of att.ribut.es 

to be modified a& given in the SET clause was J:estrtc:ted to 

one in the· actual lmplernontat1on. 

2~ DELETE R WHERE A1 =· [v1J AND Aa = [Vi' •• • AND An• [ynJ '$ 

thts stet~men't d'(!lletes t.hos$ tuples from the t:e1at~on B in 

which attributes A1, ~ • * • An have values equal to V1,. V2 
••• Vn :rc;u;;pectively. Note that the •rala'tion• in the above 

statements.cou1d eith~r be a relation of the concept~al 

schema. or, b-'· a vi·ew. since views are treated 1n the satll$ 

ways as relations. 

[V J n 

This $U;tement irtSerts in relatiqn Ra a new tu-ple having . 

the values ()f a~trlbutes A1, ~ •• ~ An equal to V 1, V~ •••. 

~n ~;espeetively~ l:t is to be noted that the attri.'butes A1• 

~ .... An are the same as 'those in relatiGn R. 

Data definition faci11t.i~s·a1low use~s to create, 

suspend and nstore relations dynamically, and define 



altemattve view:s of s'tond data .• 

[length] ) 

This statement Cteates a new telati<m rt witb attributes 

A.l• A2 ··~ An. The length of ntlatton name and attribute 
namo must not. be mft than 10 characters eaQbi The wo.rd 

' . ,. 
tt.vt;;e• l.n the date definition sta:t.em.nt gives tho tv.Pe . 

declaration for: each attribut~~ · ''type' can take on the 

foltowing 'values ; 

'ALPHA'.• .lf the ett.l'iMe values are alpha a 'ALFNliA•, if 

the_ .attribute values are alpban:umerlct and 'NUMRIC •, it 

the, attrlbute values a.re numerir;.!t s1 •. s2 ·.·.·.. sn give the 

stan ~sitlons ot att:ibutes A1• · ~ .,. ~n J"espectively 

in the relation R. The worct ''length' in the s:tateme~t · 

dmt~'es t'he madmum length allowed for:· values of each 

attribute in terms of the n.umber of cbaracte:tth Blank is 

counted ~s a , character. , eg.. if' an attf:ibute AUTHOR is . 

Witten as fJIAM'IN J , the length will be takon, as 10 .• 

Altemately9 if in tbe v~~":e specified for an attribute. 

the length .ts less then the •length• gl,ven for: that 

attr1but• 1n the stat9ment of creatiora, the value is pedded 
: 'I I i; 

I \ ~ ' 

w1th blanks on the right. Once a hlation is created. its 

d~finition must. be' um1nte1ned in directones. we have used 

two direCtories for this putpOse. Th~ direetory na~ 

DBMSFO .. maintains the name of .relations and their status l.e. 

whethes- •suspendcQd• or tz.o~storect-• • A :r:elation can. be used 1n 

a que1'f only if it 1$ 1n the restored state~· Directo.xy 



DBMSS aa1ntains the concatenated value of relations w1\b 

each of their attrlMes,, and a cor.nsponding d-e4!in1tion 

of each. of the$e attributes is stomd. .A complete 

desc:riptlon of tho d1nct(u:•1ee eonten~s bas .al~"eady been 

given in sact1~n 2 .• 4.1. 

2.. DEFVSW ·at (Al (R1 A1 ) A~!' (R1 A2) ... A~ (Ri An)) -

1hmugh this statement,. a user can define a v1ew B1 wi tb 

attJ'ibutes 1(1• -'2 ••.• •. A~ taking attributes A1• ~ ·••• • An 

f:r:om nlat~on ,R1• a1 ·could be any relatlon in the database .• 

A view can be d·ef!l'l.ed taking some of the attribUtes of e 

, . ,, ~elat1c:m o~ of another view already defined,. Alte~ate · 

views of stored da'ta can thus b' defipad •. In this implementa­

tion t'ho view defined $hould have attributes taken fJ:Om one 
.rotation Gnly •· The length of the view name and attribute 

name defined must not be mol"e than 10 characters ·each. Each 

view must. heve a neme different f~m any of . the l'elatS.ons 

as well as any of tbe vieW$ alse"dy defined. A Vle¥1 can be 

U$Qd tn tho salil(! ways &$ a stored relation. 
. '· 

A definit1Qn oft.he view must be maintained. ln 

diJ"Qctorles as that for oxdinar.y . relations. We have used 
. . ' 

two directories f~r this puxpose. The d;irectories . are 
DBMS(X) and DBMS01. A ~mplete 4eser1pt1on of the~e. . . 

directories has already been given, in section 2.4.1 .. 

3~ SUSPND R -

This stat~nt suspend$· ftiation R from the database i.e~ no 

~triQval,_, 1JI()df.ficat1on:t. delet1Qn •. etc. can be done on tbat 



91 

•latton. The ft$tore status wo'ld in d!;re.ctory DR\SJID 1s 

put eqWil to zero. views, since they act a$ fQlat1ons can 
also ba $U\fPertded.. As la done for relations. the status 

word ln dlrecto.ry DBMSOO is put equal to ae:o-, Mete that 

when Q. ""1ation is' suspended, 8'11 view& defined on \hat 

·ftlatlon are also suspend.ed. 

4• RESTOR B 

Th1e statement 'JtestOxes• the relation or ·vie\"l named a,.· 
The ~store stf)t.ias wont is put eqUal to 1 in d1reetoJ.Y 

DBMSRD or dire<;tory DBMsotl aceol'ding to whether Jt 1s a 

· hlet1on o~ a view respectively.. H.Qtrievalt mod1f1catlon. 

deletion. insertion Qtc. can be done only on xelat.1ons a.nd 

Yiews which are in tbe ~stored state. 

The. dat.a control facilities enables the ~'ta Base 

Admini·strator to delegate s01Re of his. tun~tlent wbicb aro 

deemed fit, to his ·~ssistants or o'her genf!ral U$<!~~>. In 

t.be proposed database, only, .. the database Admin1$trator has 

the xi.gh:t. to gr~nt Qtl\er f~llities amOt\gst U$er&~ He may., 

1f he so wishes, grant this right to hi_s· assl&tants too. 

Tbls grant of pdvlleges is done by means O·f the .eot'.mlend 

GRANT,. · 

1. GI1ANT P1 P2 ~.. "n ON R TO [U1J ••• [U~ · -

By Wills stete~nt. privileges P1, P2 • ~· Pn on relation R 

a¥"e gl'anted to users· ul., u2 • ,. ._, un•· Her;. P1 could be 

any pdvilege. for example Select. Modify., Delete, Define 



Y1ew• Ins:ert, suspend,. Restore o.: Revoke. we assume that 

only tbe Oatabas~ Administrator end his assistan-t een enate 

relations ln tha databas~t ancl \bat this priv.tlege cannot be 

grant..a to enyotber user~ The value$ of u1 • • • Un a.-e 

actually the user ®de$ ·Of the uses-s. In tbe pnposf!d model. 

the~V ai'Q thme cla&se& of users~· Ea(:h closs of user bas a 

.unlque us&l'code which• a1ongwith h1s privileges es-e maintained _ 

1n dlnctones USRCD and USRO'JD, The three classes of._ use!'$ 

-1 • DataBase Administ:rato.-

2, Ass1$ten\ AdministratoJ: 

3~ General user 

1J1ea: etta 

X99?U 

Y88123· 

1D1234 

A CQmplete d$.Cr1ption·:~f the~ directories is given in 

seetletn 2.4.2. 

2. Onoe 4 PX'lVilego bas been 9rSI_'lted, if may be witbd:rawn 

through use of the JW.!)l(E ec_mmand. The named pJi.:vlleg·es ·Bft 

withch:awn fl')m the qrantee and· also trGm all thOse !ltser& to 

Whom he hes gJ:'antfXl them. unless tbose ueen have another 

indqpendtm't gr•ntlng soux-ee of the nvok~ pr-1 vi lege$. The 

pri. vi leg-es fxom a user may ba revoked only by the u,ser 

who bas qranted them. · 

••• [U J n 

••• p-
n 

csn reletlon B from users wi'th user codes u1 • ;. un. As · 

before P1 ,!•. Pn are privileges such a.e Delete. Modify, 

Insert etc. 



These dat.a contl'Ol fec111t1os allow th.e se®rity 

of the dJJtabase to be raaJ.nta1ned,. since each user has 

first to ldQnttfy himself to the syst.em and ls allowed t.o 

perfom an action on the database only if he .ts entitled 

to lt according to the grant. op\ions maintained in 

directoxiles. against his user code <f 

3.2 IJ:!S f.l\11:\.l PklCE~i)R l This section describe& the steps 

exeou\ed duJi.ng the pxocess1ng of queries. The steps in 

o.nie%., .are' ';· 

(1) the le•lcal .analyzer' 

(11) ·the &yntax analyze%" 

(111.) the 1nterp~toT 

The whole program has .been segmented. ·In this m-ethod; the 

MAIN Pirx;ftAM always remalns in the memo,y •. while .each of 
I ·• 

the segments en over,....~ayed over each other as they al'e 
., . 

called into. ·the met;QOJY , Thus. only that. ·portion of tbe 

p:sograrp, which is required at a particular 'time. is ln the 

memos.y. 

A user must si9n on to the database system by 

entenno his. user code.. The validity of his code ls .checked 
/ 

ln the MAIN PROGf:U\M, wld.ch is in tbe ~l'Y tvhen the ,quos:y . 
processo:r is. xun. If the: cod'e is valid • the MAIN PflOORAM 

eJCecutes. and n the end calls into tbe memoxy,. the fll'&t 

$egment named LEXCL. whi 'th is the text cal enelyzer. The 
. -

lexi'eal ana.lyzet b~aks the query statement into tok~ns and 

stores thom ·1n ·a two-dimensional aJ>ray knOVfn as t,be symbol 

table,. ISTB,. · the tokens cons1st of two integer number&. 
- ' 
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ihe flrst ls the ~~ of that particular .tok.en type eg. 

kG)'Ym:ms of the language suQb as SELECT, PR)Mt WHERE, DELETE 

• • • • a~ given a code: equal to 1 1d.ent!flers of the language 

are given COde 4. literals, Cod$ 3 and delimtt~n. code 2. 

The second nurnbet ls a pointer 1tl the table of that token 

type •. in which th-e token is stored. eg. the t.olutn for 

keyWQJ.'d FROi'v\ is ( 1,.2). Here 1 shows \hat it 1s a keywom. 

and 2 gives the Pf)sitclon of •I:RJM• in the table of keywol:ds in 

whtch 1t l.s stored. Identifi.ers. as they occur !n the query 

statement a·re stored in e table for 1dentifleis, ITAB1.. The 

second number in the token genera·ted tor: an. .identifie.r is a 

po1ntor to that. identifier in the table fot:' id<lnt!fiers ITABl.~ 

Similarly• literals, es they occur in tbe qucu:y stitement as-e 

stored in a table for literals, ITAB. The second number 1·n 

the token generated fol' a literal is a pointer to that 

literal itt the table of literals, ITA&. It is mucb .-asier 

tG deal With tokens. which are just. !~t~er numbers than w1tb 

the actual wolds of the que'Y statement. . The lexical 

analyz.er calls and is overt~~d by ·th,~e $J!9ment in which 
'· --i~; . . 

W".ntax cheektng is. done ang Which 1s ··ealled the synt«uc 

analyzer or pa~rt: The wntax analy~er cheeks t\'le~ quety;t · 

ttow .. !r'lstba foJm of tokens,. to see '-'IDethel' i:t is syntactically 

correct according tQ the · .-ules of the underlyl.ng grammer of 

the q~exp $tatemen~.. The syntax analyzer cheok:s eacb token 

fox- ~ts syn~f;tlc correctness end enters tho tQken illong with 

tb~ ~esult of the check in a table known as the paJ>s~r tabl~ 

lPRS. The nsu1t of a cheek 1s elthet' 0 o~ t depending on 
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whether the token 1& syntactically correct or not eg.,, 1f 

the wom PROM (_token ( lt 2) ) ls ln the correct place, 
' 

its corresponding entxy wtll be ( 1,210) in IPRS. If a 

&yntac:tlc en:or occurs,, the thlxd entry in IPRS for that 

token 1s 1 and the $Yntax analyzer gives the error diagnostic 

and continues to analy"Ze the que:ey further, 9lving error 

dlagnos'tles vmenver an e~ror occurs,. till the end of the 

quez.y and stops further exeeutton of the quezv.. In sueh a 

. case, the user must f-eed in his quexy $tatement again with 

:the e~rs removed, or he may. of be ·so wishes, ·te11ninate 

the process. If na· elt"ro:r occurs t~e. the queJV is 

$yntaetically correet.. the syntax anely~er calls. and i.& 

· overlaid ~ • the relevant segment which interprets . tbe queJY 

now odsting in tbe parsed form in the parser table IPRS. 

1'he interpretor pttOg.-am or segment inte~pl'Cfts tbe sesnaotics 

o-f each statement' and porfo~ms actions ·&ccoxding to 1 t. 

A 11.sting of the entire px-ogrem is given in 

Appendix 5~ · 

Thf!! outpttt fox some example queries taken is given in 

Appendix 4~, 
•' 



The syntax of the$ langua9e used is gf.. ven 1n BNP notation. 
\ • l 

Square brackets [ J indicate optlonal constructs. The 

"terminals of the language an not enclosed wi tbln angular 
. . ' ~ 

brackets. Kaywoxds are t"epresented as ~p1tal lett~r W()J:Cl$. 

Non terminals are enclosed within angu.ter braokets < end 

> .. Note,. that in the synt.ax. the productions for the 
l 

non-teminal < 11ttra1> are enclosed in curly brackets 

~ and J• but ln the actual quexy statement [ ~nd }are used~ 

Slnee these square brackets denot~ something different ln 

BNP notation, these could not be used in the productions 

in the representation of the syntax~· 

<statement> ::r:; .<que:r:y statement> $ 

I <dml statement > ~ 

I < ddl statement > $ 

\ <.eont.ro1 statement> ¢ 

. < quexy eta-t~ent > :: • <.sele-ct... clause > 
FroM < from-list > 
WHERE · < eond~tion-ela~se > 

< select-clause> :a: SELECT < ~ttrtbute name list> 

. <attribute natne 11st > ::s= <.a~tribut~ name>· [<'attribute name;:.]: 

< f~l1st> :~=:<system-entity neme> 8system entit.y name>].., 
• 0 

< sy-stem-_enti:ty name::> ~ ~ c <:~latlon name> \ <view name> 

< att~lbute name> ::c: <identifier > 

<relation name> :a= <identifi~r > 

<View. name > ~=== <1dentlfier > 



::= (alpha> 

l<d19i'l > 

"11 
Balpha > \ <. d1glt> ]

0 

[<alpha> I < dlg1 t.> ]'1'\ 
0 

< oondlt:lon-cteuse> :~~<condition> [<connector> < con41tlon..,. J-n 
0 

~<;onnecto~> ~:= AND \ OR 

!... condition> ::c < expl'f)ssion J. > <:compalis~:ton> < GX'Ph'S&ion 2 > 

<expression 1) ~:=<attribute name> 

I PARr <attribute namG > 
/c:.,~stem-entlty n&tDe> t <attribute ftBme> 

<(.expreselon 2 > :;;; <literal> 

l<system-ent1ty name> • <attribute name> 

PAM <. 11 ter.al > 

< e>mpad.sioR > ::• - 1 r- = l > I < \ >= I =< 

<(literal> 

~alpha> 

These have ·IJOt their nonnal meanings 
like 'equal to•-. 'not equal to•· etc~ 

:: = !<alpb•>} 

It< numeric>~ 
. I t < alphanumerl$ > 1 

::= <el~abet> [_~alphabet> J-n 
0 

:: = <tnteger> 

l<re•x > 

<... alphahumeric > ::= <C$lpbabet> [<alphabet> J: < dlqit > 
[<.&p,.cbar> J: G:alphabet > \<digit>]: 

\-<dig!:\> (::41git > ]"" \5-sp.char>]n 
0 0 

z.a1pbabet > £salphabet > \ < dlgi t > J: 



1 ' bit> <a phs .... 

<_digit> 

<:.integer) 

<.. integer 2 > 

t...1ntege'l' l > 
~sign> 

::·= A\a\cloleiP\GIHltlJfKILIM 

I NloiP IQ ln \s lr lu lv lw fxlv lz 
ol1 l2l3 14ls16l?lsl9 

::o ~sign> J <(d1g1t> totgtt> J 'V) 

. 0 

:!= <.1nteger>. ~integer a> 
\ < sign > ,. <integer 2 > 

r ~ inte(Jer > . 

t~ integer> s c~ sign'> J <.integer 1 > 
' 

f<integer > • <inteter> E [<sign> J 
< inte()er 1 > 

f&•tgn>]. ~integer 2> E ~sign>] 

t.. integer 1 > . 

I <.integer> • E' ["-sign> J ~ 1ntegol" l > 
- Y\ 

~:= <.dtgtt> L<dtg1t> ]
0 

::c <digit> <digit> 

\-

<(.·dml ... statement > !~= <insertion> 

I <deletion> 

!<-modify> 

Zinsel'tion> ::= INSRJN <relatton name> <attd.bute name 

lJ.st> <literal list> 
., 

.(literal list> ~:= <literal> [<lJteral '> ]
0 



<deletion) :;= DELETE <:system-ent.ity name> 
<.where-clause> 

<wll$l'e-Clause> :a~ WHERE <.·eondition-clause > . 

89· 

<modify> ::;: MXIIFY <sy.stem.entity name·> <set-clause> 

<:where-clause> 

.(ccmtral stat.ement >:.= < gJ:ant > 

<.g:2:ant > 

~option list> 

~option> 

I <sevoke> 

=~ = GRANT ~opttoft 11s·t > ON <relation name > 
TO ~ literal list > 

Yl 
:~= <.option> [<ol'tion>]

0 

::= INSRTN I DELETE I f&>DIFV I ReSTOR I SISLBCT 

I SECOUN I SUSPND 

!! a RBVOKB <..option list> ON <:~1at1on name> 

FfDM <: 11 tex-a 1 llst > . 
~ddl.statE!ment / ~:= .(ere~te-J"elation> 

\ ~d$fin$otV1evl > 
I.e. suspend> 

l<.resto:re> 

Z.~reate-rqlatlon >~·.e CReATS <::!"elation name> 

~attribute-definition ·11st > 

. [.(attribute definltio.n > ]~ 
0 

(attribute def1n1t1on> ~:.:: .. <attribute name> 

1<-start pc>sit.i.on> 1 
<.type> 

l~lengtb >) 



Z.length > 
<ty.pe> ::= ALPHA 

I NUMRIC 

J ALFNUM 

:: =' DEPVEW <(view name> (~view fi~lcl llst>) 

~View fit~ld llst > :: ~ z_a'ttrlbute name > (.(.relation name> 

<.~ttribute name)/ 

~v1aw name> 

L_suspend> 

[< attnbute name > (<:.relation name> 
n 

~st.tribut~ name>) J 
0 

::== ~identifier> 

:·.m SUSPND ~syst~entity name> 

:·. = ReSTOR <syster.a..enti ty name> 



The Data Pomat tn MemoJY of HP' 1000 system for an Inte<}er, 
. ' 

tt 04cupies orae 16-bit word and has a l'ang~ of 

·""" 215 to 215-1 

2) REAL fORMAT 

lt occupies two eonsecuti ve 16-bit..wo :tds in memoly 

and has an approxlmete range of 10•36 to 1038 

.l . Fraction bits 

Sign bit 

!15 8 17 l I 0 I woN 2 
F..,ction. bits exponon.t bits J 

si9n of exponen~ 
\ 

A :real number bas a 23.b1t fraction and a 7-bit eJtponent. 
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3} 3....\\0IO DOUBLE :PRECISION FORMAT 

It occu.,ie:s 3 conseeuti ve 16..-bi t wotlds in memoxy , 

and bas an eppxoximate range of 10•38 to : 1038 

~Implied binary point 

'lSC 14 

fraction bits 

0 

j 

Sign of f1l"action -

lu o 
Pra4tion bits 

s 17 1 to { 

Sign of exponen.t 

A double pree!sion number has a 39-bit fi:&C'tion 

and e 7-bi t -e·xponent., 
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A3.l filt~ MSMSJement 1 [11] Flle manag-ement ts ped.omed 

through calls. to the fMP· llbtalV .and by interactive operator 

comm(lnd$ to the prugrsm FttGR. Ttl$ PMP calls ana1nly .control 

tnput t(J aftd outpt,it from disc flle:s or pc.u:tpber:oal devices 

tl'eated es files~ Date may· be binary or in ASCII Code !.n tbo 

files • files may be stoftd on disc Gr t'bey may ¥efe~ to .non.. 

disc peripheral devloe$., the: Batoh-~1 Monltor ls used to 

control and a4c:ess files wh~heJr they are disc files or non­

disc 4ev1cet • The lnfGmet.ion about file$ ls ma:lnte1ned in 

4irE;¢ori.es crea~ and tn&1ntaif:t$d by 'FMP. The$& d.!rectod.es 

a:re the IMP Cel't:rldge directoJV• which _is a u-s.ter index to 

all aetivt FMP cartridges and the file d1%QCt<try~ wbt.;h 

contains lnfo%Wltion on .each .file on a pert.icula.~ a:rtridg:e. 

Tbe caitri.d.ge directoxy 1$ maintained on the system disc, 

whil~ f11e directoJY ls maintained on each ~rt ... idge.*' 

A3.2 .1.:1LE. l7PSS t Eight file types are defined by tbe ·system, 

Additional typ$$ ~nay be defined by the user. Only the fl~t 

four types dlffo.r in fo:l'mat;· all subseq14ent types diffe.r only 

ln the type of data FMP expeets tbe file to c:ontain 11i fhe tile 

type may ·bee divided into thn;te catetaortes as shown in F1g. A.l. 



CATEGORY 

Control 

Plxed length, 
randoJJi access, 
non-extendable 

0 

1 

2. 

4~·· 

' 
6 

1 

&.32767 

94 

DESCRIPTION 

Non...disc devtee f11e·s 

Fixed .length US wol'd neord 
files 

Plxed U$Gf defined record 
lenath files .. 

Variab·le. length records; eny 
data type · 

Source program file; ASCII 

Object p~ram file; 
relocatable binasy 

Executab'ltl prog%'am filel 
mei'JjC):rr image cOde 

Absolute b1naxy 

Us~:r defined data fomat 

1\tDA o, .1~J.U. : are used to reference non-disc devices by, name. 

The :record fomat of a type 0 file is detemined by the device 

type .• 

Tyee 1 fil,e!f 1 type 1 files have fixed length reeords of 

128 wotds ~· Because File Management Package ( FMP) transfers 

data to and fJ:O from disc in 129 woJ:ds blocks, this file allows 

direct c;3ccess betw•en d.isc and user's buffer area in his 
\ . 

program.,~ thereby eliminating the need tG go through a Data 

ContTOl Block •··' 

Tygft .2 filg§ 1 the record lengths of t.ype 2 files are fixed, 

but the length ls defined by the user at file-creation. Tbe 

end..of.,.flle 1s the last word of the lest block and files may 
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cross sector or track bounder1~s.. Only one logical ncord is 

tr$n&tened at a time and th& t~ansfet mu$\ go. through the Date 

Contml·Blook~ Par th:ls ceason files of type 2 end above bave 

a slower transfer ~at.e thart files of type 1, To obtain access 

of 'the maJttmutn number of reeonl$ ( 3276?) , the tteco:td length must 

be· 12£l os- a multiple of 128 \10rds .• 

J'Xpe-q 3 .. fM .1!?2'~~ ;~JJlS ' are variable length elC'tendebl~ files. 

ThHe en not used in the data base it'nplementatiort end so aro 

nl)t disQUssed bese. 

A~,3 f!le_ Se£ufia i Saeh file has a S$CUrity code. Th1s ,COd.., 

may be zero, negative or posit.ive. A ~elO code allows the ftle 

to be opened to any caller w!th no ~e$tr1et!onsJ 1n effect this 

~e p.rovldes ~*ll"-G se®ri ty,. A positt.ve code :rGstr!cts writing 

on files but not readln~n that. is, a user Who does- not. know tbe 

code may open the file for nad only, but may not wt:t\$ on the 

tile., A negative code restricts all acces.s to t:he file; tbl.$ 

cod~· mus't be specified in older to open a file pmt.ected by 1t~ 

An attempt to open -~· file. so protected without the seouri'ty code 

results in an enor message. 

1\3•4 fiL§ .Di!f~;t;T]:SIJ . t A file mey be defined ;ln t$t:tns of J.t.s · 

Mt'ttt;!• size, type a.nd where it. is located. The CRBAT call defines 

a dise· file 1n this way and eauset an entry to be made f!:>r the 

file t.n the file dtrectoxr.. Once defined., the- file may be opened 

for aeeess by any JU:ogram with proper secur1 ty Q)de. To open a 

file means to transfe~ the n$eessal:J infoJ:mation from the f11e 

di,;ectOJZY to the control words of the Data ConUol Block and 

thus roake a· 1Qgic;s1 connection between the f11.e ·name 1n the 



cU.reotolY and. tho Data CantJ>Ol Block for the filth the 

CIUiAt cell open$ the file to the calling pmg:ram onlY• and 

only for updato. For other types of a~cess by other prog.-arns. 

the OPEN call must be used. 

Following access., the file may be dosod with the 

CLOSE call, closing e file means that connect.J.on tmt.ween the 

Date Control Block and f11e dinctoxy entw for the file 1& 

seve~. Some PMP Galls Which have been us.O •• dtsc~ssed. 

The Jat."smet~rs undet:ltned are .optional ~l'smet-ers. Two mon 

co~nly US1!!4 parameters IUC·t~ and IOCBS Sl'tJ described. befom 

1ndi'vidua1 £IMP calls are d$&Cribed. 

A3.5 ,A!;~, •• This paJatneter is used in FMP calls. lt 

specifies thQ trnay. used as e: Date Control Block ctf 'WQ.~s 

defined within a pJ"Ogra~ that · ects e·$ an ~nt"riace between 

the progl'am and the PMP. It is an anay whidt cont~!ns cont$01 

information fo1£' the file ln·cludlng the file name, · type1. s1•f.l . 

and location ()rt d!sc if the file is a elise f£1~. In ad41t1on:r 

·it ects as a btlffer f()~ the physical transfer of d"ta between 

a file and tl.'ie proor:am., Tbe d1Jnens1~ of IDCP o:t. the $1~~ of 

the Data Con'tl'Ql •lock must be: at l,e~st. 144 wotds, l6 woi'ds . 

for file control lafo:11llation and 128 wo"s fo~ the mtnt:m~ 

lluffer ~ for fester pt:oCQsstng a lar:gel' buffer may be 

speci'fied" 

A3~6 ~. : ~en a da'a .eontrol block lal'ger than 144 woxds 

is specified ln paramQter mea,, then parameter mess must also 

bo specified .• , It infoms FMP of the number of wol'ds available 

in the DCB buffer for data 'transfe.r •. Nol'l'n&lly the IOCBS is 

.specified. as 14 wo~s less than the array size speoified for 

IDCB.~ 



A3 .• 1 Jt1f SfAY.i 

(i) CALl.. CREAT (mea .. I!lmt NAMe, ·ISIZSt rrYPS, ;mp;y, 
' 

g,, lR§;B~) 

ft&me!rta 

tsm 

ISECU 

lCR 

IDCBS 

Data . cenf.ml block; an array of 144+P~o~s \'lihe:re n 1s 
po$1-tlve 01 •~fO .~ . 

Brt'OI' J:etum; one-wold va~able 1n which a negative 
err-or code is S"etuJ'Iled, If no e~mr, it is set to 
t.he ·number of 64 woxds sectors in the creat~ fl1~. 

Pile name.J a...WGrd a:rray CQnta1n1ng ASCII file nam:e. 
' ' 

File siae; ~rd. array wtth number of blocks in 
f1rst wc.n.:d; if negative, .rest of cart·ri,.dge 1s 
allocated to flle;. seepnd woxdl used only for 
type 2 files, contains l'eeord · ength in words. 

F11e type.,. 

securt ty eodQ; optional .t..v10xd variable in J~ange 
o through tJ2167; if omml'tted. code is set to aero 
-and· file is not protected. 

Caxts1.~e. z:ef~rencea ·optional _.t-wo;ld vanablet .·if 
omtted. ICR 1& $et to Z:eJ:O and S'J)ate for the file 
may .... ~.alloca'ted.·· to .env ea_ ·:rtridg_,e; _if pi)sitiv~. 
cartridge is 14ent1f1ea by cartti<~Qe ·reference 
numnex-. if negatiYet by logioal unlt n~mbeJ."~ 

OOB buffer s1i:e; opt1onai l..;W(J~ variables · It ~s 
alJ<eady been ~esc:r:lbed ln detail in sec:;t1on. A3.6. 

( 11) · OPSN t A call t() OPEN :Gpens a file fo-:: access; the 

file mdst have been created befo~.. Piles may be opened fof 

exclf:JS1ve tis·e of the calling pmgrarn or feu: nGn-t.uu:lusive U$& 

of up to 'S~ven progi:'ams" ~ file may be opened fer update or 

fQr !ittand~• sequential \"'X'ite~ 

CALL OPSN ( tDCBt IBRR •• N~. AQPJ!• ,tSECU, .. .mJl, ,p?g!S.) 

IOC9 1& en exp.lalned bi sectiotl A3 .• _5 



NAME 

IOPTN 

ISECJJ 

ICR 

98 

Eft'oJ."· fttum; ,t...wol'd variable t.n which negative 
error cod• is retutned 1f un$uccessfu1, file type 
!f successful. 
As expl~tn«t 1n P&'UM. part ( l) .of saa'i1on A3.7. 

Open otrtt.on$J. optio~al wol'd variable aet to octal 
value to spee1fy no-.st•ndal'd opens-. . If otnltted o~ 
$e't to xero,, the flle 1$ opened ~default,. 

~curl\y Cod'it~ described in seeti.on A3.3 

cend.dge. refennQe.; described tn pan, ( 1) ·Of section 
A3.?. . 

DCB buffer size: deser.1bed in sect1Gn A3.~ .. 

( 111) G.Wi.E ; T() close a file after u-se, tl'Ht routine, Close, 

.1s called, The file ~in$ ~n the system a~a11able to other 

pJ.'09ram5 foll.Q\"Iing the tlose; The Oat~ Control Block is 

fl'eed. for ~ssoc1at~on with oth~l! files. A disc file opened 

for exclusive _us-e ot calling pi'Ogt"am may be truncated to lts 

actual length. 

IDCB As G';tplain.ed.in.seeti~n A3,.5 

!ERR Error retutnJ ~t~m variable 1n whic~ negative 
. errol' code 1.& returned 1 f truncation unsuccessful •. 
only req~i;'ecl t'Jhetn lTRUN .is GPiaGified.; · 

ITRUN TJ;Uneation; opt~onal 1-woxd varlablf:! con'ta1nl.!t9 
.1ntegeJ:' number of. blocks ~o be deleted . fi'Om the 

...f,ile: at closih(U if omitted or ZGJ'G• t.he file 5.-t· 
.. .·' ·~:·,c.~.o~ed without· tl'lmcation; if neg.at.1ve1. only -

. extents al'e tNJ1catee.. . · ·· · 

3 •. a .fiJ..¥! Acs?iss. · r Info~atton in fil.ea 'is a~ceseecl· by the 

'RiW>P and VllfliTF t:outines.· Calls to these routine ar& the 

·same whether 'the f~le ·as a cleviee (type O) os- a disc file 

· (type 1 and &bove) • 'The noxmal mode of access of file type 3 

and above is sequential •. , such files are cr~at.ed ·with a!' 



eftd-.of.,.file ln the flftt •cord. The fJ.nt re.;otd wr:1tten 

· oven1de& the ,end of ftle and a new eJ\CI..of.f11e is wr1'\ten 

lmm$CI.i$tely ._,llovd.ng the ncol'd. As each subf;equent ncord 

is wr1ttqn1 t.he process ls Jrepeated. so that the end-of•f11e 

always follows the last record v1%'1tten. Pol' file types. 1 and. 

2, t:"andom aCCfi$$ is ~he nomal tl,\Od.e. The end-of•fJ.le 1s 

aitten at the end of tb~ fll• aceoxdint to the file $lit at 

es-eation~ Since each reco:rcl t~ a fix+)(~ l$:ngth detem1ned at 

G:reatlan, \he file ls eastly positioned \o a particular ~&<::old~ 

Genex-ally one recoxd is Wl'itt.en or .~ at a tim$, although 

· mon:J may be tran$fefted w~n aecessiftg a type 1 file .. 

3.8.1 ~f7 ·~ th~s routine reads a recol'd fs-om an open file 

to t.h• use• buffer. lU:ther one full fter.trd or a spectfied 

numbet of W()lOS l.s l'ead. The record to .be· J'e~d may be ~be 

reco.xd en which tbe file 1s cunently positioned or. for 

type 1 and a ftl~s., it :may be .any spec:;ifled recrn:d. . . 

WCB as d11}scrtbed_1n sectcion Al~t· 

ISRR ErmJ> retu.m; .1-V4Drd van-able in which negative 
enor 4ode is atumed. 

XBUP t,~se:e buffer, array into which ·'the .aco:rd is read; 
tt should be la"e enough to contain the reoonl; 
if IL is specified.; it should be length . IL. 

IL L$ngth ln woxds,;. optional J.-vmrd vaJ:'ia:b·le specifying 
numbe" of wolds t.o be read; shou14 not. be omitted for: 
type 0 fil.es, for. other files •. 1 rec:oxd is xoead tf · IL 
if omitted~ 

LEN Words read; optional 1.-WGxd variable in which actual 
number of wolds ftad. 1$ ~•t.umed: . set. to .. 1 1 f. ·~ 
of' .... ftle nadJ 1 f omS.:tted·, information not ·specified. 



NOM Record number. optional 1-..woxd va:riable sot tt> 
recoxd number t.o be J:ead if positive, to numbe:r o·f 
re"Cord.s to becksp&ee if negative; used only fo~ typo 1 
and 2 files; S.f omitted., record at cunen't pos1t1on 
is ~d. 

3.8.2 !BIIF l A call t,o. this nutine t~:ansf~t:a a J:&COI'd fJ:em 

the usex-•s buff.er to an ol)en. file. J'():r file$ of type 0 or 

type 3 and at»v~. a specified number of :wolds 1s w~ltten. Type 1 

files are WJ"1tten if' blocks of 128 WO~$# Fo:r type .2 files the. 
. ' 

.~rx~ct .•coJ'd ·length specified at: creatton is writt$R. 

CAI:-L WRITP ( IDCB• . ISRR, IB't).f t lil• Jil!) 

Ea;:ataJ".a 

IBUP 

a~ des~bed in seCtit;m A3~5· 

Error htum.. ~woJ!d . variable in which negative 
erX'er code ~$ · ~tw:ned. 

User buffer: anay eont.atning . the re<Xu;d to be 
written it shnuld be la:r:ge onougb to contain the 
larg.st reeotd tG be w:r1tton. · 

I ' ;. ' 

Length !n wolds,. optional .L.wol'd .. varisble ·specifying 
num&er of wo:l'ds . t~ be written; 1 f om1 tted, one ~ecoid 
is written to type 1 and 2 files., se~V length ncord 

. to .ot:her fil<t.'tfpe$ •. 

Reqo. nf num·be· •• ... optional . J-wol"d.. • y;.· aJ:i(!bl. e · .. c;ontaintng 
r~C'»!d rJu.mber to be written if ,pOSitive, number of 
fG-COrds· .'h backspace .1f negative: used G1'l1y f'l' 
type l aJld 2 f11esf 1f. omitted. recoJ'd l$ Written 
to current file position. -



If you want to continue, 
plPase oive your query . If ~ou want to terMinate, 
p 1 e a s ('~ u i •.• 1:~ ~~ :i. n :i. n F :i. r· :; t c P l '.1 r·m 
'~;FI ... ECT TITLE f:~TATUB C?'ti ... UJD rPnt··l BUDI<INL.J:C WI··IE:F:F PAF:T f.":)I.JTHCW ····!: !-!(:d:-:!Yi'\t"if·! j -~; 

TITLE;-.· INTRODUCTION TO orERATING SYSTEM DESIGN 

STA ru<;;: ... Ji'H.JP 

CF1 L. LND ; -- f.:.B1 .:3, 06H113JN4. 

QU[F< Y P R OCE ~:::f)[l) 



If-' ',' o u -~,,,·,1n t to c: on i' in UP, 
plcasP cive your query . If ~ou want to terMinate, 
p l f.~ d -:;.~ C:' 0 :i '·' i:!• ~~ :i. t'l :i. fl J"' i l~ S t C 0 l IJ t•l n , 
~:EL.FCT TITLE {.>,l...lTHCII~ A)3STI~f'1CT Fr:Ui'i I:lODI<JNI. JD kiH[I~[ P;CCNO ··· r 1'l~:!07'::i 

TITLE:-.. INTRODUCTION TO OPERATING SYSTEM DESIGN 

f~UTHOI~ : ... HABERMAN f.;.~~. 

r~B~:~TF?r:{CT: -- PROCESSOR MANAGEMENT, DEVICE MANAGf.MENT,MEMORY MANAGEMfNT 

QUEHY PI~OCF.:.SSED 

·• 



IP you want to continue, 
please uive your query . If ~ou. want to terMinate, 
please nive $ in in First coluMn 
~;E.L.ECT 1 .. T BD I 1) ~;T ~ ... f U~:; FROri BOOi< I NL T IJ WI ~rr::r: TITLE == !: A f.: T C!l COf'\F'l.JT E!'~ P r: UC:!~ Ai'-1N I f'.!G :! ·!:. 

LIF:DI')/· .. CDt'if:;C, 

STf.u·u~;: ··· L0~3T 

fJUERY PI" OCF~>SED 



If you want to continue, 
please oive your query . If you want to terMi.n~te, 

please gi~e $ in in First coluMn . 
SELECT TITLE YEAR MONTH FROM JFLDSUBFLD WI!CRE FIELD - [ COMPUlER SCIENCE J % 

TITLE:-· COMPUTCF~ DESIGN 

YFM? :·· 

i'10NTH:···· 

TITLE:- COMMUNICATIONS OF THE ACM 

YEAI~: ··· 1975 

t·iONTH: -· JANUAI~Y 

TI'll..E:· .. COMPUTER JOURNAL 

1 <;.'78 

tiONTH: -- FFBI·:UAt::Y 

TITI...F:-·· COMPUTER LANGUAGFS 

YU-)!~: ... 1??P 

hUNTH: .... 

TITLE:- COMPUTFR PHYSICS COMMUNICATIONS ,, 



YEAR:·· 197t. 

MONTH:·· MARCil 
-·· 

TITLE:.-· ~OMPUTLR GRAPHICS & IMAGF.PROCESSING 

YEAr~: .. 1981 

. t-10NTH:- J(-'INUARY 

TITLE:-- COMMUNICATIONS IN MATHEMrTICAL PHYSJCS 

YEA!~:·- 1981 

MONTH:-- J;~NUARY 

TITLE:- COMPUTING REVIEWS 

YEAI~: ··· 1981 

J ,::, Nl.lAi< Y 

TITLE:-- COMMUNICATIONS or THE ACM 

YEAR: .. 19/'D 

NONTH: -· J'ANUAI~Y 

TITLE:-·· COMPUlCR AND BIDMrDICAL RCSCARCH 

YEAr< : .. 

t10NTH: -- FFBR UAf,~ Y 

fJUE:RY P ROCE~;SE:J:' 



I f •,• o u :,, ani· 1: o c· o r1 ·t :i. n t1 E.' , 

please aiue your query , If you want to terMinate . 
. p 1 !·:~a~; f.~ o :i. .,. .:.:> ~~- :i. n i. n F :i. r ::; t c o Ju Nii . 
~;E. CUUi'.! :1 ':~~~:::UL i;DDI~ Cf'll~ DNO F I~ DN CAl~ DDET r~: J L L,JI:LR F 1 r:~:::\.!LFNt·~tiE: .... 

I ~:J :::: U F A J) D P : ... ·_:..(i::::. JHEL.UM Hm;TEL. J N 1.! 

CAI~DNO: ... 

303 JHEL.UM HOSTEL J N 1.1 

CAr<:ONO: ... C.?·36.2D 2 
COUNT=-" ;.:-' 

d: 
-v 



lf you want to continue; 
please oive your query , If ~ou want tp terMinatP, 
plea·~;.::.:· (l:i.VP i· :i.n :i.n F:i.rst co}IJI·ln 
:::r.L.ECT TI"'fL.F f>TATU':::: Fl~:m1 JDUF:Nt:l .. \A.IIIET:[ YFtd{ =: [ 1'.:·r:i. J ·~; 

TITLE:-· COMPUTER GRAPHICS & IMAGE PROCESSING 

STATU~;:··· HH .. IB 

TJ. Tl.E.: -· COMPUTING REVIEWS 

:t:NL.rr· 

T J TL.E: -·· COMMUNICATIONS or THE ACM 

STATI.J':3: ··· INI...H~ 

lJUE;RY PI~OCESSED 



:J:f you want to continue, 
please aive your query . If you want to terMjnate, 
ple.':lse q:i.ve ~~-in in Fi1··st co1ut·111 . 
~~ELECT TITLE FROM JFL.l)~-3UI:WLD WHFRE FIELD:" [ COI·Wt.rn::t~ SCIFNCL J 1; 

TITLE:-

TITLE:-

TITLE:-· 

TITI ... E: ·· 

TITLE:-· 

TITLE:·· 

TITLE:-

TITLE::··· 

TITLE:--· 

TITLE:·· 

COMPUTER DF~HGN 

COMMUNICATIONS Or THE ACM 

CDMP I.JT[I< JOUR Nt1l 

COt1PUTFR LANr;UAGE:S 

Cnt1PUTFF: PHY~31Ct; CmlMUNICf"'TION~3, 

COf·lP UTCH GR API! I CS .t. I t'l;')(-;[ P R OCFES l NC 

COtiPUTING RE 1-.!J[I.~IS 

COMMUNICATIONS OF THE ACM 

C0~1PUI'CR ~~ND Hit.:H·ICDICtll ... PES;.::Ar<Cl·l 

QUERY PI~OCE~3SED 



If you want to continue, 
pleas~ oive your query . If you want to terMinate, 
please nive $ in in First cnluAn 
~.:E-CDUN TITLE PU:CNAN[ STATU~) 1-F:OI''t JO!..IF,:f··!ttL. \...IHLPF YL!~P 

TI"fl..L:···· 

AUTHOP; ·-

::;1 t-1 TUS : -

TJ.TL.E:-·· 

AUT!IOI?: · 

TITLE:··· 
' 

ALJTHOP: ·· 

STf.lTUS:-:­
COUNT:::· 

COMPUTER GRAPHICS & IMAGr PROCESSING 

INI ... JB 

COMPUTING REVIEWS 

ASSOCIATION or· Cf\f'iPUTHK: M 

INL.IB 

COMMUNICATIONS Of THE ACM 

A~3~)0CI AT ION OF COt1P UT T NG i·1 

IN! ... II~ 
"1 
~.1 

QUERY PROCE~-::SED 

) 



.... 

If you want to continue, 
p 1 r:.> as f:! c1 i v e y o u T' q \I e 7' y . • I f ~· o u w <Hl 1 t o t e r· Min a t e , 
p 1 ea ~:; e 'q :i..,. E:' $ :i. n :in fir' s t c o J "' Hn . 
~;LCDUN 1 Jli...E FHON JF'LDSUBFL.D t.Jltl'.::I~E: FILL D =c 1: CCH·lrUTLJ< ~:)ClFNCr J '¥ 

TITLE: .. -· 

"f I TL E : ·-

TITLE: ... 

TITLE: .. 

TITLE:-·· 

TITLE:·· 

TITLE:···· 

TITLE:·· 

11TLE:-·· 

TITLE:: .. 
CUUNT= l 0 

CDMPUTLP DESIGN 

COMMUNICATIONS or THE ACM 

C Cli"!P UTE R J OI.JR t'! til .. 
I 

CDMP tJTCR LAt·,!GUt~GES 

CDMPUT[R PHYSICS COMMUNICATIONS 

· CCJMt,lUNIC,~TJON~:; IN ~iATHEt"i[_TICAI. PHYSIC~:.: 

COtiPUTINC J(E'v'IEt~S 

CDMNl.INICf.-iTION~::; or THE ACi"l 

COMPUfER AND BIOMCDICAL Rrsr·ARCH 

QUERY PROCESSED 



If ~ou want to continue, 
p .l <::>a ~:- e o :l ~.,. t.' y o 1.1 r· q u <:? r ~· , I f •,• o u wan 't t o _ ·r: c· r· t'' in ::l t P , 

plea~e ojve $ in in First coluMn , 
'.:LL.ECT T:i TL 1: YFi~l-.:: H<I.OIM JFL.D~:::ur:F LD \>..l!lrTr Pi~I.:T ~:::1.1r:r:rn. D -- [ r~r.:·l IriCH)I JNTFLU:cr:t--!CI~. 

'ri.Tl ... F; CDi'iF'U"T Er~ JOURNAl .. 

TJTL.E: ·-·· COMPUTER GRAPHICS ~ IMAGC rROCESSING 

YFi~l:..': · 

(~!...!FRY PI~ OCt: S~1ED 

... 

• 



If you want to continue, 
ple~se aiv~ your query , If vou want to terMinate, 
pleas~ give $ in in First coluAn , 
'3L I...ECT (iUTHOR 1 NS'l I TUTE Yf:.f~R rr~ Oi'l THL. ~H f; t..JHERf.: P (~I~ T T 1 TLE -·· t: I NTFI: f) 0 U!.:.< J · '~> 

AUTHOR: .... RAMEml PRM>AD 

INSTITUTE:- SC~SS J.N.U. NEW DELHI 

YEAf<: ... 19.80 

QUERY PI<OCES~)ED 



Jf you want to contirrue, 
ple~se oive your query , If you want to terMinate 
please give $ in in rirst colunn ' 
::.;LL.ECT TITLE YEAR ~:nATUS FF:ON JDUf<Nf-:1!. h!!lLPL P(:d-~T PUI.~l·U-ti1F :·:: [ CDrlF'Ln JNC: tv!ACI-Di'--!CJ~Y J -:;; 

TJTI...F;-· 

YEA!?:·· 

~.n ATUS: ... 

TITLE:·-

YEA!~: ... 

T J Tl..E: ·;~ . 

YFAF~ : -· 

~:lATUS: .... 

J NL. J ¥:: 

COMPI .. ITJNG RE~..'IFW~; 

TN!.. IX:: 

COMMUNICATIONS OF THE ACM 

1981 

JNI...ID 

QUEPY PIWCESnE:J) 

/ 



Tf you wan1 10 continue; 
please oive your query , If you want to terMinate, 
p 1 Pas('? q :i. \' e ~~· in :i. n Fir's ~· c: o lo nn , 
~.;LL.ECT "liTLE 1NST1TI.JTE FIHtl"l H!L~:n:s l>.HH .. r.:r. PART AUTI!Ot:~ -· 

TITLE:- ECMIX APORTABI .. E mJfTWARE SYSTEM FOR MIXA 

INS1ITU1E:- SC~SS J.N.U. NlW DELHI 

QUFP Y PR DCESSEli 



If you want to continue, 
pleBsE aive your query . lf you want to terMinate, 
please aiue $ in in First coluMn 
·~;LL.ECT TITLE AUTHUF: ~:;TATU~3 t~!ILRE. Cf~LL.~·-.'0 "" f 6B1 ,4, Ot:.l\'.?eAF:1 . $ 
Wrong Kevword after 1st Keu~ord OR Identifier Mi~sin0 OR Wr~n8 kevworM after 2nd Kevword 
Either Identifier Missinq after 3rd Keyword OR - is Missina 
Either Identifier Missing after 3rd K~~word OR = is H1ss1nq 
QUERY NOT PROPERLY ENDED 
Sorry. Your Querv is Wrona 



If you want to continue, 
p 1 (;:> c; s. !:,, a j_ v e y o \.1 r q u (:;.· T' t,.' • I f '..' c• u w ;:; n ·t 1: o t P r t'1 :i n ,;, t P , 

please uive $ in in First coluMn 
·::::F.L.ECT TITLE f.·,UTHDF: ~Tf ATU::: FTDH BDC!I< It'll :n:: WHERE CAI.LND ···· 1: bF:l , 4, Ot .. !('/Btd~ l ] ~; 

L.ITEF'.Pd_. DOES NOT FXI~.n IN J>ATt; FILE 



:rr you '-.:.:,lnt to c:ont:i.nuF·, 
ple~sE oive your query . If you want to terMinate. 
pleD:;c· uivP ~~·in :in F:i.r··::;t ;::oJunn, 

L:I<LAH:. ~~::tW:OE:'ftdL ( ~:;!.JPNUi'l i'!Ui'H:::J:C 00\I'J ., f ~::o ., ·::;tlf'NI.Ji'1 Nt!i·,m:rc 1: 004".1. f ·.1 0 ] :::: IJ P AD :0 F: ?~~! r i'·.) U H I 0 0 ~::; 1 t:.O } 



IF you want to con1inue, 
please oive your query . If you want to terMinate, 
pll::-asP give jt:. in in Fir~::.t c:c•.lr;Nn. 
C:l:·.~t:::?·tTE JlJRNL.DTAll... ( Nr~MF Al ... r·t··l(\i [ 0·001 1 40 1 YF.Af~~ NLJMPIC [ 0041. J f (l.:~ J FTEL.J) f!)L.Pf··tt::·i r ~.tOA~:_·i] f ::::o J ·:i. 



If you want to continue, 
p 1 e <-:1 c.; E-~ c1 i 'J e v o u r· q 1.1 F! r· y . I f v o u '"'a n t t o t e 7' M :i. n a t e , 
please give $ in in rirst coluMn , 
Lh: El~TE DOCll( ( t:Ji~CND NUNR I C r 0 0 0 :l ] f. 0 6 J CALL.NLI AI..FNUI"'l 

.. 

0007 l f 20 l PRICE NUMRIC [ 0027 l [ 08 l 



If you want to continue,please give your query. 
If you want to terminate,please give $ in first column 

DEFVEW BUKLIST ( TYTLE < BOOKINLIBTITLE ) AUTHOR < BOOKINLIBAUTHOR ) PRICE ( BOOKINLIBPRICE ) STATUS ( BOOKINLIBSTATUS ) ) = 
Qu€ry is syntactically corre~t 

QUERY IS PROCESSED 



f you want to continu€,pleasa give your query. 
If you want to terminata.plaase give $ in first colu~n 

IODIFY BOOKINLIB SET STATUS = [ INLIB J WHERE TITLE - [ PRINCIPLES OF COMPILER DESIGN J AND AUTHOR = [ AHO A.V, & ULMAN J.D. J S 
Tuple before update is :­
PRINCIPLES OF COMPILER DESIGN 
lpdated record 
PRINCIPLES OF COMPILER DESIGN 
~UERY PROCESSED 

AHO A.V. & ULMAN J.D. 

AHO A.V. & ULMAN J.D. 

2 500 

2 500 

LOST COMSC. 681 .3.02AH68PR2 1i5078CO 

INLIB COMSC. 681 .3.02A~68PR2 115078CO 



I 

If you want to continue,please give your query. 
If you want tq terminate,please give $ in first column 

DELETE BOOKINLIB WHERE TITLE = [ MINI/MICRO COMP. J AND AUTHOR = [ CRAFT J $ 
QUERY PROCESSED 



If you want to continue,please give your query. 
If you want to termfnate,please give $ in first column 

INSRTN BOOKINLIB WHERE TITLE AUTHOR VOLUME EDITION [ OPERATING SYSTEM J [ GHOSH l [ 2 J t 3 J $ 

Tuple to be inserted is :­
OPERATING SYSTEM 

Tuple to be inserted is :­
NNNNNNNNwwwwwwwwwwwNwwwwwwwNNNNN vvvuuvvvuuuuuuuuuuuuuuuuuuuuuuuu 

QUERY IS PROCESSED 

GHOSH 2 3 



If you want to cohtinue,ple~s~ g~ve your query. 
If you want to terminate.please give $ in first_ 

SUSPND BOOKINLIB $ 
QUERY IS PROCESSED 

column 



If you want to continue,pl€ase give your qu€ry . 
. If.you want to termin~te,ple~se give$ in first column 
SELECT TITLE AUTHOR FROM BOOKINLIB WHERE ACCNO = [ 115078 J $ 
RELATION IS SUSPENDED,QUERY CANNOT BE PROCESSED 



If you w~nt to continue,please giv* your query, 
If you want to terminate,please give $ in first 

RESTOR BOOKINLIB $ 
Query is syntactically correct 
QUERV IS PROCESSED 

column 



I~ you want to continue,please giv€ your query. 
If you want to terminate,please give $ in first column 

SELECT TITLE AUTHOR FROM BOOKINLIB WHERE ACCNO = [ 115078 J $ 

·TITLE:- PRINCIPLES OF COMPILER DESIGN 

AUTHOR:- AHO A.Y. & ULMAN J.D. 

QUERY PROCESSED 



If you want to continue,please give your query. 
If you want to terminate,please give $ in first 

GRANT DELETE MODIFY ON BOOKINLIB TO [ Y88123 l $ 
QUERY PROCESSED 

~olumn 



I~ you want to continue,please give your query. 
If you want to terminate.please give $ in first 

GRANT DELETE MODIFY ON BOOKINLIB TO [ 201234 J $ 
You can't give your grant right to user :- 201234 

column 



If you want to continue,please give your query. 
If you want to terminate,please give $ in first 

REVOKE DELETE MODIFY ON BOOKINLIB FROM [ Y88123 J $ 
QUERY PROCESSED 

column 



&GREAT J;00004 IS ON CR00016 USING 00003 BLKS R=0021 

0001 
0002 
0003 
0004 
ooo::i 
0006 
0007 
0008 
0009 

FTN4~L 

1 

0010 
0011 
0012 

10 0 0 1:!) 
0014 
0015 
0016 
00'17 
00"18 
00"19 c 
0020 87 

PROGRAM KREAT ( ), THIS PROGRAM IS TO GREAT NEW FILE 
INTEGER IDCB<144>,NAMECJ>,ISIZ(2)>ISECU<3),IBUFC40) 
ISIZ< 1 )::::1500 
ISIZ C:!) ==40 
IBLNK=000040B 
WRITE<1,1) 
FORMAT<'GIVE FILE NAME:_') 
READ ( 1 , ;;~ 0) NAME 
I,•JRIT£(1;~;) 

FORMATC"GIVE SECURITY CODE: ") 
READ<1,10) CISECUCL) 1 L=t,3) 
FOR MAT< ~5A~~) 
FDr~MAT ( 3A2) 
CALL CREAT ODCB, lEIH~, Nf.,ME: 1 ISI Z, ;~ > 0 1 18) 
IF<IERR.LT,O) GO TO 99 
I)() 145 Ju::t 1 3318 
CALL SFILL<IBUF,1,80,IBLNK) 
READ<t,B7> (1BUFCKO),K0=1,128) 
FORM(.H < 128A2) 
CALL WRITFCIDCB,IERR 1 IBUF 1 40) 
IF<IERR.LT.O> GO TO 99 

0021 
0 0~~;~ 
0 0 ~~::~ 
0 0~?.4 
00~~5 
0026 
0 () r..~7 
oo;.~a 

14:':i CONTINUE 

99 
100 

CALL CL.OSE<IDCB) 
STOP 
WRITECl,tDO> IERR 
FORMAT<'**************** FMGR ERROR ****************',14) 
END 



&DBMS1 T=00004 IS ON CR00016 USING 00011 BLKS R=0073 

0001 
0002 
000:5 
0004 
0005 
0006 
{)007 
OOOB 
0009 
00'10 
0011 
0012 
00"13 
OOt4 
0015 
0016 
0017 
001B 
001.9 
0020 
0021 
0 0 ~~;,? 
002:3 
0024 
o o;~~j 
0026 
0 0 ;:!7 
0028 
0029 
0030 
(10~5"1 

00~'.')2 

003:5 
oo::34 
0035 
0036 
{I 0~~7 

0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 

FTN4~1... 

( 
... .. 
c 
c 

PROGRAM TOKN,3,,,,,p,, THIS IS OUR MAIN PROGRAM 
*********************~******************************************* 

THIS IS OUR MAIN PROhRAM WHICH CALLS SEGMENT LEXCL 
***************************************************************** 

INTEGER ISTBC50>2>,ITAB1(30,22),ITAB(30,42),IPRSC50,3),KNAME<3) 
•,ICODE<20>,ISTB1C20,8),IDCB(144),IBUFC144),NAM5<3>,IBUF2<96), 
·X· I SECLJ ( ;·5) 

COMMON ITABtiTABl,ISTB,MM,M,JM,IPRS,IQRY,IF,ISTB1,KM,ICODE,JLVAR 
* 1 JFL~1G, MFLG ~ IBUF2 · 

DATA ICODF,KNAME,NAM5/8,2HLE,2HXC,2HL ,2HUS,2HRC,2HD I 
/ Df'!-tTA ISECU/21-l~··7,2H56,21-119/ 

BLANK=O;!o 040B 
C-------- VALIDITY OF THE USER IS CHECKED 

1 

5 

1 0 

40 
41 

50 
51 

WRITE<1,1) 
FORMAT(1H ,'GIVE YOUR USER CODE:_') 
READ<t,5) CICODECKI>,KI=1,6> 
FORMAT<6A1) 
CALL HASSCICODE,6,7,NUMDR) 
CALL OPEN<IDCB,IERR,NAM5,1,ISECU) 
IFCIERR.NE.2> GO TO 50 
CALL SFILLCIBUF2,1,4B,DLANK) 
CALL READF<IDCB,IERR,IBUF2,4B,LEN,NUMBR> 
IF<IERR.LT.-0) GO TO 50. 

CALL CODE • 
WRITECIBUF,tO><ICODE<IK>,IK=1,6) 
FORMATC6A1) 
:t:ER=O 
IFCJSCOM<IBUF2,1,6,IBUF,1,IER>) 40,45,40 
~~~HTE<6,41 > 
FORMATC1H ,'YOU ARE NOT A VALID USER') 
STOP 
Wf~ITE<l ,51 HERR 
FORMAT<1H ,'FMGR ERROR **********',!4) 
STOP 

C -------- S~GMENT LEXCL IS CALLED -------------------------------
45 CALL CLOSE<IDCB) 

CALL EXEC<ICODF,KNAME) 
END 

c ******************************************************************* 
SUBROUTINE HASSCIBUFF,MAR,IDIV,NUMBR>,SUBROUTINE USED FOR HASHING 
DIMENSION IBUFF<20) 1 ALPH1(30),ISUMC3) 
DOUBLE PRECISION SUM,N ,ALPH2(30) 
EQUIVALENCE<8UM,ISUM(2)) 
SUM:= 0 I I> 0 0 
no 1 o J:::: 1 , t·1AR 



0047 
0048 
0049 
o o~:;o 
0051 
0052 
0053 
0054 
0055 
0056 
0057 
0050 
0 O:"j9 
0060 
0061 
0062 
0 06:5 
0064 
0065 
0066 
0067 
0068 
0069 
0 070 
0071 
00~:.'2 

0073 
0074 
0075 
0076 
0077 
0070 
00'79 
0080 
OOH1 
0082 
008~5 
0084 
(}08~) . 
0086 
0007 
0088 
0089 
0090 
0091 
0092 
009:~ 
0094 

ALPHl(J) =FLOATCIBUFFCJ)) 
ALPH2(J>=DBLE<ALPH1(J)) 
N:::: <ALPH2 ( J)) ·lH*2 
SUM::::SUt1+N 

10 CONTINUE 
I< =HJUM ( ~~) 
NUMBR=MOD<K,IDIV> 
WRITE<1,20>NUMBR,IBUFF 

20 FORMATC1H ,I7,5X,30A1) 
I~ETURN 

END 
c ****************************************************************** 

SUBROUTINE CONVRCNUMHAS,IB>,CONVERSION FROM I FORMAT TO ASCII 
IFCNUMHAS.GT.9) GO TO 50 
IE=O 
CALL SDEA2(NUMHAS,1,2~1E) 
IB~-=t-H.JMI-IAS 
GO TO H5 

50 N=MODCNUMHAS,tO> 
M=NUMH(.\S/1 0 
I£::::0 
CALL SDEA2<N~1,2,IE) 
CALL SDEA2<M~1,2,IE> 
CALL SMOVECM,2,2,IB,1) 
CALL SMOVECN,2,2,IB,2> 

8;:5 RETURN 
END 

C********************************************************************* 
C THIS SEGMENT BREAKS THE QUERY INTO TOKENS 
C********************************************************************* 

PROC;t<At1 LEXCL .t 5 
INTEGER IBUF<256),IBUF1<40>,IARA<8,34) 1 !BTB<50>2) 1 IDCB<144) 

•,NAM5<J>,ITAB1C30,22>,LL(30),ITAB(30,42) 1 ICODE<20) 1 ISECU<3), 
•BLANK,IBUF2<96>,JNAME<3>,IPRS<50,J),ISTB1(20,8),ICODH<20> 

COMMON ITAB,ITAB1,ISTB,MM,M,JM,IPRS,IQRY,IF,ISTB1,KM,ICODE,NUMBR 
* 1 JFLAG,MFLG,IBUF2 

C------------ THE KEYWORDS AND DELIMITERS USED IN THE QUERIES 
C ARE GIVEN BELOW -------------------------------------~ 

DATA IARA,NAM5/1HS,1HE,1HL,1HE,1HC,1HT,1,1, 
~· 'lliF, tl·m ~ 1 HO, 1 H~1 1 1 H 1 1 H t 1 r 2 J 

*1HW,1HH,1HE 1 1HR,1HE,1H ,1,3, 
*1H0,1HN,1H ,1H ,1H ,1H ,1,4, 
*1H0,1HR,1HD,1HR,1HB,1HY,1,5, 
* 1 HD .. 1 HE 1. HIL, 1 HE, 1 HT, HI F.:: , 1 ; b, 
•tHI,1HN,1HS,1HR,1HT,1HN,t,7, 
·~1HT,1HO;-HI ,1H ,11-1 ,1H ,1,H, 
*1HR,1HE 1 1HA,1HD,1H ,tH ,1,9, 
·x- HIN, 1 HU, HIM, nm, 11-II, 1 HG, 1 , 1 o, 



0095 
0096 
0 09'.7 
0098 
0099 
0100 
0101 
0102 
010:3 
0'104 
0105 
0106 
0107 
0108 
01 0(? 
011 0 
0111 
0112 
011 ~) 
0 114 
01 '15 
0116 
0117 
01.18 
0 '119 
o 1 :::~o 
ot;~t 

0 12;~ 
0 12~~ 
0 1 ::!4 
01 ~~~j 
0126 
01 :?7 
0128 
0129 
0 t:JO 
0131 
0132 
0133 
OL~4 

0'135 
·o 1 :~6 
() 13'7 
0 1;38 
0139 
0140 
0141 
0142 

•1HC,1HR,1HE,1HA,1HT,1HE,1,11, 
* HIA, 1 HL,. 1 HF, 1 HN 1 1 HU, HIM, 1 , 12 1 

*1HD,1HE,tHF,1HU,tHE,1HW,1,13, 
M1HS,1HU,1HS,.1HP,1HN,1HD,1,14, 
*1HR,lHE,1HV,1H0,1HK,tHE,1,15, 
*1HM,1H0,1HD,1HI,1HF,1HY,1,16, 
·X·HiS, tHE, HIT i 11-l 1 HI 'HI I 1,17) 
-x-1 HG 1 HIR, li .. IA, 1 HN, HIT, HI 1 1 ~' 18, 
*1HS,1HE,1HC,1H0,1HU,1HN,t,19, 
·>f HIT 1 1 I-lA, 1 HI< , HH , 11-!N ~ HI G 1 1 , ~~ 0 , 
¥.·11-IW, 11-II , 1 HT 1 1 HH 1 1 H , 1 H 1 1 1 ~~ 1 , 
* 1 HA I 11-IL) HIP , Hil .. l; 1 HA I 1 H I 1 > ;:.2 ~ 
•1HP,tHA,1HR,1HT,1H ,1H ,1,23, 
*1HA 1 1HN,1HD,1H ,1H ,JH ,1,24, 
wtHR,1HE,1HS,1HT,1H0,11-1R,1,25, 
*HI=,tH ,1H ,IH ~1H 1-tH ~2,:26, 
•tH>,tH ,1H ,tH ,1H ,1H 1 2,27, 
* 1 H= , HH , 1 H , H-1 , 1 H , 1 H , 2 , 28 , 
*1 H:lf I HI 'Hl 1 1 H 1 HI .• HI '2' 29 i' 
~·HI*, HI , HI , 1 H , 11-1 .; 1 H , 2, 30) 
•tH<,tH ,IH ,tH ,1H ,tH ,2,31, 
*11H, tH , HI 1 HI , HI , IH ,2,.32, 
·x-11-1) '1 H I HI I 1 H I Hi I HI I 2 133' 
·~1H,,1H ,HI ,Hi ,1H ,tH ,2,34, 
•2HUS,2HRC,2HD I 

DATA ICODF,JNAME,ISECU/Bt2HSY,2HTA,2HX ,2H-7,2H56,2H19/ 
K::::O 
I<M=O 
t::::O 
~1M::::Q 

ICC•:::O 
KA=O 
Jt1::::0 
IBB=O 
J:Cr.:O 
M=O 
N=O 
It<EY=O 
IL::::O 
BLANK=o;~o 0 40B 
IF<MFLG.EQ.l)GO TO 45 

C-------- THE QUERY IS READ -------------------------------· 
45 WIUTE ( 1 I 1) 
1 FOR~AT<1H ,'PLEASE DO NOT BREAK A FULL WORD BY A BLANK OR ANY', 

M/,'SPECIAL CHARACTER ***********************') 
!AIR I T E < 6 ~ 2 ) 

2 FORMATC1H1,//////,' If you want to continue,please give your 
•query.',/,' If you want to terMinate,please give$ in first 



014:3 
0144 
0 14~) 3 
0146 4 
0147 
014B 8 
0149 5 
0150 
0151 
0152 
0153 10 
0154 
0 '155 
0156 20 
01~j7 30 
0158, 
0159 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
016'7 50 
0168 
0169 
01'i'O 
0171 

75 

'760 

99 
100 

~ co:t.Uf"tn ') 
CALL SFILL<IBUF~l,256,BLANK> 
I~EAD < 1, 4) IBUF 
FORMAT<256A1) 
l,.ll~ ITE < 6, 8) HcUF 
FOIH1AT (HI , 256A1) 
t<=K+t 
IF<IBUF<1>.EQ.1HS) GO TO 905 
IF<K.EQ.256) GO TO 75 
DO 10 1=1,-40 
I:OUF1 (I >=HI 
DO 20 I :mt( ~ 256 
IFCIBUF<I>.NE.tH > GO TO 30 
GOtHINUE 
J::::O 
J~::tJ'+l 

IF <IBUF (I> , EQ. 11-l$) GO TO 90 0 
lFCIBUFCI>.EQ.1H[) GO TO 300 
IBUF 1 C J > ==IBUF <I> 
DO 50 I( 1::: I+ 1 I 256 
IF<IBUFCK>.EQ.1H$) GO TO 900 
IF<IBUF<K>.EQ.tH >GO TO 150 
Jr.::J+t 
IBUF1(J) = IBUF<K> 
CONTINUE 
IF CIBUF<K-l>.EQ.1H$)GO TO 900 
t~l~ITE<6t760) 
FORMAT<1H ,'INPUT ERROR') 
STOP 
WRITE(6)100) IERR 
FORMAT<1H t'*************~*** FMGR ERROR **************',I4> 
STOP 

0172 
0173 
0'1'74 
0175 
0176 
0177 
0178 
Ol79 

C*******************~**~***********************~~******~***************~ 

' 0180 
0181 
0182 
0 18~~ 
0184 
0185 
Ol86 
0187 
0188 
0189 
0190 

c----------------------------------------------------------------------c THIS PART CHECKS FOR IDENTIFIERS,KEYWORDS & DELIMITERS 
C CODE FOR KEYWORDS =1 
C CODE FOR DELIMITERS=2 
C CODE FOR IDENTIFIERS=4 
c-------------------------------~-------------------------------------

150 LEN=J 

1 ·~··-· ... J,) 

DO 160 lJ=1>~54 
DO 15~:5 JJ="-1,J 
IF<IBUF1<JJ).NE.IARA<JJ,JJ)) GO TO 160 
CONTINUE 
II< EY:~~ l:t< EY+ 1 
JJm:JJ-1 
IFCJJ.NE.LEN) GO TO 160 

c~----------------------------------------------------------------------



0191 C THIS PART WRITES CODE FOR KEYWORD & DELIMS IN ISTB~THE SYMBOL 
0192 C TABLE 
ot93 c---------------------------------------------------------------------
0194 IFCIKEY.NE.t> GO TO 156 
0195 CALL CODE 
0196 WRITE<ICODH,210) <IBUF1<LK) 1 LK=1,6> 
0197 210 FORMATC6A1) 
0198 DO 211 IVARct,11 
0199 IBEG=7+CIVAR-1>•B 
0200 IEND=13+<IVAR-1>•8 
0201 IF<JSCOM<ICODH,1,6,IBUF2,IBEG,IER>> 211,212,211 
0202 211 CONTINUE 
0203 STOP 
0204 212 CALL SMOVE<IDUF2,IEND,IEND+1,ILVAR,1) 
0205 CALL CODE 
0206 READ<ILVAR,213>LIVAR 
0207 213 FORMATCI2> 
0268 IF<LIVAR.EQ.t) GO TO 154 
0209 JFLAG=O 
0210 GO TO 156 
0211 154 JFLAG~t 
0212 156 N=7 
0213 MM=MM+1 
0214 NN=1 
0215 ISTB<MM,NN> = IARA<N,IJ> 
0216 ISTBCMM,NN+l)=IARA<N+l,IJ) 
0217 1F<<ISTB<1,1).EQ.1>.AND.CCISTB<1,2>.EQ.15),0R.CISTB(1,2>.EQ.18>. 
0218 •OR.(ISTBC1,2).EQ.11)))G0 TO 189 
0219 GO TO 5 
0220 160 CONTINUE 
0221 M~M+l 

0222 IAA=M 
0223 IFCM.NE.t> to TO 190 
0224 165 DO 170 KK=1 1 20 
0225 170 ITAB1<M,KK>~IBUF1<KK> 
0226 KK~KK-1 
0227 IL=IL+t 
0228 LLCIL>•KK 
0229 ITABt<M,21)=4 
0230 ITAB1<M,22)=M 
0231 NANA=M 
0232 185 HM=MM+l 
0233 NN=1 
0234 ISTBCMM,NN>niTABt<M,21) 
0235 ISTB<MH,NN+1>=ITAB1CM)22> 
0236 H=IAA 
0237 GO TO 5 
0238 189 KM=KM+1 



0239 
024-0 191 
0241 
o;~.tt.~.?. 

0243 
0244 t 90 
024~j 

0246 
0247 
0248 
0249 
02~i0 195 
02fj1 
0252 
025~5 
0254 
0255 
02~)6 

o;~s7 200 
0258. 
02~j9 30 0 
0260 
0261 
0262 
o;~63 305 
o;:!64 31 o 
0265 
0266 
0267 312 
()(~68 

o;~69 

0270 
0271 
027;.~ 

027~5 315 
0~~74 

0275 
02:76 
0277 320 
0278 322 
o;?.79 325 
0280 
0281 
0~?.32 
o ;:!a:s 
0284 
0285 
0206 330 

DO 191 xu~t.6 , 
ISTB1<KM,IU>=IBUF1<IU> 
ISTBl<KM,IU>~ISTB<MM,NN> 
ISTB1<KM,IU+t>=ISTB<MM,NN+1) 

GO TO 5 
IK=O 
1)0 200 IC=t,M-1 
11<=11<+1 
I<I<=LL<IIO 
DO 195 IB==l~KI< 
IF<IBUF1<IB>.NE.ITAB1CIC,IB>> GO TO 200 
CONTINUE 
If.f==IB-1 
IF<IB.NE.LEN) GO TO 200 
M=:Jc. 
KK=IB 
IAf.\==IAA-·1 
GO TO 185 
CONTINUE 
GO TO 165 
DO 4~~0 JR::::I, 256 
I<A=KA+1 
IBUFl<KA>=IBUF<IR) 
GO TO 312 
DO 310 JK=KA-1,40 
I BUF 1 < JK ) ::::1 H 
LI=l 
GO TO 322 
IFCKA.EQ.t) GO TO 430 
IF<IBUFl<KA).EQ.tHJ) GO TO 315 
IF<IBUF1<KA>.EQ.1H$) GO TO 380 
IF<IBUF1CKA).EQ.IH ) GO TO 400 
H<B=O 
GO TO 430 
IF<IBUF1<KA-1>.EQ.tH£) GO TO 390 
IFCIBUF1<KA-1>.EQ.1H ) GO TO 305 
LI=O 
DO 320 LK::::I<A~40 
1BUF1<LK)::::1H 
DO 325 KL=l,KA-2 
IBUF1<KL>=IBUF1<KL+1) 
IBUFt <I<A-·1 >=tH 
K A=I(A .. - ( 2+1 ... I) 
IF<JM.EQ.O) GO TO 350 
DO 340 1A=1~JM 
DO 330 Hl::::l. 1 40 
IF<ITAB<IA,IB>.NE.IBUFt<IB>> GO TO 340 
CClNTINUE 



0287 
0208 
0289 
0290 
0291 
0292 
0 ~.~93 
0294 
0295 
0296 
0297 
0298 
o:.:!99 
0300 
0301 
030;~ 

0303 
0304 
0305 
0306 
o:3o7 
0308 
0309 
0310 
0311 
031t! 
0313 
0314 
0315 
0316 
0317 
0318 
0~519 
0320 
03;;1, 
0:322 
O~S23 
0324 
0325 
0326 
03c~7 
0328 
0329 
o:s3o 
0~331 
033£'~ 
0333 
0334 

TEMP= ICC 
N::::40 
ICC=:ITAI:H lA ~ ~H2) 
MM::::MM+t 
NN::::l 
GO TO 360 

~540 CONTINUE 

C********************************************************************** 
C LITERAL TABLE ENTRY 
C CODE FOR LITERAL=3 
C*********************************************************************~ 
350 MM=MM+1 

352 

JM::::JM+1 
ICC=ICC+1 
TEMP=ICC 
NN=1 
N::::40 
DO 352 IVAX=1,40 
ITAB<JM,IVAX>=1H 

DO 3!'55 JJ::::l>N 
ITAB<JM,JJ)=IBUF1(JJ) 

ITAlHJt1,N+1 )::::3 
ITAB ( JM 1 N+2 )::~JM 

C*********************************************************************l 
C SYMBOL TABLE ENTRY 
C*********************************************************************l 
360 ISTB<MM,NN)=J 

IBTBCMM~NN+1>=ICC 

C********************************************************************* 
I<A::::O 
ICCe::'fE:MP 
I(::::JR 
GO TO 5 

380 WRITE<6,3BS> 
385 FORMAT<1H , 1 1 IS MISSING FOR LITERAL &YOUR QUERY TERMINATED'> 
396 STOP 
390 WRITEC6t395) 
395 FORMAT<1H ,'[ & l IS PROPER BUT NO LIT. IN BETWEEN') 

STOP 
400 IF<IBUF1<KA-1>.EQ.1H£> GO TO 410 

l:BB::::I£(£<+1 
IF<IBB.EQ.1) GO TO 430 

410 KA=KA-1 
4:1) 0 CONTINUE 

I{::::IR-1 
GO TO ~; 

900 CALL EXECCICDDF,~NAME) 
905 END 



0335 
0336 
0337 
0338 
o:s:s9 
0340 
0341 
0342 
0~54:5 
0:344 
o:~45 
0346 
0347 
034B 
0349 
03!50 
0351 
0352 
o:3~i3 

0354 
0~555 
0356 
0357 
0:358 
o~~~:;9 
0360 
0361 
036~~ 

0~563 
0364 
03(:>5 
036(:> 
0367 
()~568 

0369 
03:70 
0371 
o:w~~ 
037:3 
0374 
o:375 
03'76 
0377 
0378 
o:379 
o:·5eo 
0~581 
o:~a2 

PROGRAM SYTAX,5 
C******************************************************************** 
C FROM THIS SEGMENT A BRANCH IS MADE TO THE APPROPRIATE 
C SEGMENT FOR SYNTAX CHECKING 
C******************************************************************** 

DIMENSION ISTBC50l2>,IPRS<50,J),ITAB1(30,22>,ITAB<30,42) 
•,LNAM1<3>,LNAM2<3>,LNAM3C3>,LNAM4<3>,LNAM5<3>,LNAM6<3>,LNAM7<3>, 
*LNAM8<3>,LNAM9(3).MNAM1(3) 

COMMON ITAB,ITABt,ISTB,MM,MT,ML,IPRS,lQRY,IF 
C···-·-·-·~·-··--····--·- N(..lMES OF SEGMENTS CALLED BY SYT(.)X ARE GIVEN ···-~- ...... , ... _. 

DATA LNAM1,ICODF12HCH,2HEC,2HK ,8/ 
DATA LNAM2/2HDE,2HLT,2H I 
DATA LNAM3/2HIN,2HSR,2H I 
I>ATA LNAM4/2HI<R ,2HE:A?;:!UT I 
DATA LNAM5/2HM0,2HDF,2HY I 
DATA LNAM6/2HGR,2HAN,2HT I 
DATA LNAM712HSB,2HPN,2HD I ~ 
DATA LNAM8/2HRE,2HST)2HR I 
DATA LNAM9/2HRE,2HV0,2HK I 
DATA MNAM1/2HDE,2HFV,2HW I 
IF<ISTB<t,t>.NE.t> GO TO 10 

C---------- CHECK IS MADE TO BRANCH TO APPROPRIATE SEGMENTS 
IFC<ISTB<1,2),EQ.1).0R.CISTB<1 1 2>.EQ.t9)) GO TO 30 
IFCISTB<1,2).EQ.11) GO TO 50 
IF<ISTB<t,2>.EQ.6) GO TO 40 
IF<ISTBC1,2> .EQ.7) GO TO 45 
IFCISTBC1,2).EQ.16) GO TO 55 
IF<ISTBC1,2>.EQ.18) GO TO 60 
IFCISTBC1 1 2),EQ,14) GO TO 65 
IF<ISTB<1,2>.EQ.15) GO TO 70 
IF<ISTBC1,2>.EQ.13> GO TO 75 
IF<ISTB<1,2).EQ.25> GO TO 68 

10 WRITE<t,r~) 
2 FORMAT<1H ,'SYNTAX ERROR,CHECK FIRST WORD OF YOUR QUERY') 

STOP 
C----------- THE APPROPRIATE SEGMENT IS CALLED 
30 CALL EXECCICODF,LNAM1> 
40 CALL EXEC<ICODF,LNAM2> 
45 CALL EXEC<ICODF,LNAMJ) 

50 CALL EXEC<ICODF,LNAM4) 
55 CALL EXEC<ICODF,LNAM5) 

60 CALL EXECCICODF,LNAM6> 
65 CALL EXEC<ICODF,LNAM7> 
68 CALL EXEC<ICODF,LNAMB) 
70 CALL EXEC<ICODF,LNAM9) 

75 CALL EXEC<ICObF,MNAM1) 
END 

C**********************************~********************************** 



0383 
0384 
0385 
0386 
o:~a7 
0388 
0389 
0390 
0391 
0:392 
03'?:3 
0~1'14 
o:395 
0396 
0397 
o 3 ~;>a 
0399 
0400 
0401 
0402 
0403 
0404 
0405 
0406 
0407 
0408 
0409 
0411) 
0411 
0412 
0 41 :~ 
0414 
041 ~j 
0416 
0417 
0418 
0419 
04:.:~0 
0421 
0422 
04;.~3 
0 4;.:!4 
042~:i 

04·26 
0427 
042B 
0429 
0 4:~ () 

c THIS SEGMENT IS CALLED BY SEGMENT SYTAX 
C********************************************************************** 

PROGRAM CHECI{ )5 1 ,,,,~), THIS IS THE PARSER FOf~ QUERY FACILITIES 
DIMENSION IA<50,2>,IB<50,3),IE<7,3>,JNAM1C3>,ITAB1<30,22),ITAB<30 

*, 4c.~) , K INM ( 3 > 
COMMON ITAB,ITABt,IA>MM,MT,ML,IB,IQRY,IF 
DATA JNAM1,KINM,ICODF/2HQR,2HYA,2H ,2HCL,2HEA,2HR 1 8/ 
Ml=t 
N1=1 
IX1=0 

c-.............. ----··- IB IS THE PARSED QUERY TABLE GENERATED --------------­
ZERO OR ONE IS ENTERED IN IB DEPENDING ON -------------­
WHETHER EACH WORD IN THE QUERY IS SYNTACTICALLY ---------

C-··- .... ., ... ----·-
c 
c 
c 

c 

c 

c 

CORRECT OR NOT ------------------------------­
IX1 KEEPS COUNT OF <1,2> IN ISTB 

!Yt::::O 
.IY1 KEEPS COUNT OF (1,3) IN ISTB 

IPl=O 
IP1 KEEPS COUNT OF <2,34) IN ISTB 

IQ1=0 
IQ1 KEEPS COUNT OF <2)26) IN ISTB 

IRt=O 
C IR1 KEEPS COUNT OF C4,>AFTER <1,3> IN ISTB 

IZl=O 
c 

c 

c 

c 

c 

15 

IZ1=1 TELLS WHEN QUERY ENDS OR WHEN LITERAL COMES 
.rst=o 

IS1 KEEPS COUNT OF (1 1 5) IN ISTB 
lf~::;:O 

IR KEEPS COUNT OF <4,> AFTER (1,2) IN ISTB 
IQRY=O 

IQRY TELLS THE TYPE OF SELECT QUERY 
IF=O 

IF TELLS THE NO OF ATTRIBUTES AFTER SELECT 
DO 15 I=t,i'1M 
DO 15 J=1 1 ~~ 
IB<I,J>=IA<l;J) 
CONTINUE 
IFCIB<1,2>.EQ.19) IQRY=4 

10 1IHM1 ,3)::::0 
20 i'H=nM1+1 

IF<Ml .GT.MM> GO TO 75 
IFCM1.NE.2> GO TO 40 

C---------- FIRST ID AFTER FIRST KEYWORD IS CHECKED 
IFCIA<Mt,Nl>.NE.4) GO TO 11 
IF=IF+t 
GO TO 10 

11 WRITEC6,21) 
30 IB<M1 1 3)::e1 



0431 
04:~2 
0433 
0434 
04~~5 

04~56 
0437 
0438 
0439 
0440 
0441 
0442 
044~5 

0444 
0445 
0446 
0447 
0448 
0449 
0450 
04~i1 
04~i2 

0453 
0454 
04~55 

0456 
045'7 
0458 
04~59 
0460 
0461 
0462 
0463 
0464 
0465 
0466 
0467 
0468 
0469 
0470 
0471 
0472 
04'7:s 
0474 
047!) 
04?'6 
0477 
04'78 

GO TO 20 
C---------- CHECK FOR KEYWORD 'PART' IN THE QUERY ---------------
40 IF<<IY1.EQ.l).AND.ClR1.EQ.O).AND.<IA<M1,N1>.EQ.1>> GO TO 130 
c~-·-····-·--·--·--- SYNTAX cHECK p,FTER KEYwmm 'MHEr~E' ..... ----·----·--·--.. -·--

IF<IYt .EQ.1> GO TO 95 
C---------- SYNTAX CHECK AFTER KEYWORD ' FROM' 

IF<<IX1.EQ.1>.AND.<IA<M1,N1>.EQ.4)) GO TO 25 
C-.. ·--·····-·-··--~ CHECI< FOR IDENTIFIElH) IN THE QUERY 

45 

46 

41 

IF<IACM1,N1>.EQ.4) GO TO 46 
IF<IA<M1 ,N1) .NE. '1) GO TO 70 
IF<IZ1.EQ.1) GO TO 113 
IFCIA<Ml~Nl+l).N£.2) GO TO 50 
IX1=IX1+1 
~F<IX1.GT.1> GO TO 30 

GO TO 10 
IF=l:F+1. 
GO TO 10 
IR=IR+l 
IF<IR.EQ.1>GO TO 41 
IF<IR.EQ.2>GO TO 42 
WRITE<6,32) 
GO TO ~~0 

IFCIQRY.EQ.4) GO TO 10 
IQRY=l 

GO TO 10 
42 IQRY=2 

GO TO 10 
50 IF<<IX1.EQ.l),AND.<IACM1,N1+1>.EQ.3).AND.<IR.GT.0)) GO TO 60 

WRITEC6,22) 
GO TO ~'50 

60 IYl•IYl+t 
IF<IY1.GT.1) GO TO 30 

GO TO 10 
70 IFC(lY1.EQ.1).AND.<IA<MltN1>.EQ.2)) GO TO 80 

IF<CIQ1.EQ.l).AND.CIACM1,N1>.EQ.J)) GO TO 110 
75 IFCCIZ1.EQ.1),AND.<M1.GT.MM)) GO TO 200 

IF<CIZl.EQ.2>.AND.<M1 .GT.MM>> GO TO 200 
IFC<IZ1.EQ.1>.AND.<IA<M1,Nt>.EQ.1)) GO TO 115 
IF<M1 .GT.MM) GO TO 120 
Wl~ITE<6>2:1> 
GO TO 30 

C---------- CHECK FOR '=' AFTER 'WHERE' IN QUERY ----------------
80 IFCIA<Mt>N1+1>.EQ.26) GO TO 90 
C----------- CHECK FOR ',' AFTER 1 WHERE' IN QUERY ----------------­

IF<IACM1,N1+1).EQ.34) GO TO 100 
WRITEC6 1 24) 
GO TO 30 

90 IF<<IR1 .EQ.t>.AND.<IQ1.EQ.0)) GO TO 85 



0479 
0480 

85 
0481 
0482 
0483 
0484 
0485 
0486 95 
0487 

IF<CIR1.EQ.2>.AND.<IP1.EQ.1>> GO TO 85 
WRlTE<£->,23> 
GO TO ~~0 
Iqt=H~1+1 
IF<IQ1.EQ.1)G0 TO 10 
WIHH-::<6,26) 
GO TO 30 
1FCIA<Ml,N1>.NE.4> GO TO 45 
IR1=IR1+1 

0488 
0489 
0490 

C------------- CHECK THE 'WHERE CLAUSE' IN QUERY 

049'1 
0492 
0493 
0494 
0495 
0496 
0497 

100 

105 

IF<IR1.EQ.1) GO TO 10 
IF<CIR1.EQ.2>.AND.<ISt.EQ.1>> 
IF<<IR1 .EQ.3).AND.<IQ1.EQ.t>> 
IFC<IRI.EQ.4>.AND.<IP1.EQ.2>> 
IF<<IR1.EQ.2>.AND.<IP1.EQ.1)) 
IF<IR1.EQ.1> GO TO 105 

GO TO 110 
GO TO 10 
GO TO 110 
GO TO 10 

IFC<IR1 .EQ.3>.AND.(IQ1.EQ.1)) GO TO 105 
Wf~ I TE ( 6, 27 > 
GO TO :30 
IPt::::IPt+t 
GO TO 10 

0498 
0499 
0500 
05 Ot 
0~)0;:.! 

11~ IF<IACM1,N1+1) .NE.5> GO TO 31 
IS1::::IS'l+1 

0503 
0~'504 31 
0505 
050(:> 110 
o~;o7 

0508 
0509 
O!'H 0 
051.1 
O~H r~ 1 ~30 
051.~~ 

. 0~)14 
0515 140 
0516 
O~'H7 
05'1f.l 141 

()~i20 142 
0521 126 

052.3 
0524 
O~i25 
0526 145 

I(~f~Y=3 
GO TO 10 
WfHTE (6) 29 > 
GO TO 30 
Il1=IZ1+1 
IF<CIZ1 .EQ.1>.AND.(IPl.EQ.0)) GO TO tO 
IF<<IZ1.EQ.1>.AND.<IP1.EQ.2>> GO TO 10 
IF<<IZt .EQ.2>.AND.<IR1.EQ.2>> GO TO 10 
WrHTE < 6, 28> 
GO TO ;30 
IF<IACMl,N1+1).EQ.23> GO TO 140 
WR lTE < 6 1 2~\) 
GO TO 30 
IF<(MM-Mt> .EQ.7> GO to 141 
IF<<MM-Ml) .EQ.J) GO TO 142 
GO TO 125 
HH<Y=5 
GO TO 126 
l:l~rH=:6 
IB<M1,3)::::0 

K1::::Mt 
DO 145 I=t,MM-Kl 
M1=-M1+1 
DO 145 J::::1. ,2 
IE<I,J>=IA<Ml,J) 



0527 
0528 
0529 
0530 
0531 
0532 
0533 
0534 
0~35 
0536 
0537 
0538 
0539 
0540 
0541 
0542 
0543 
0544 
0545 
0546 
0547 
0548 
0549 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0558 
0559 
0560 
0561 
0562 
0563 
0564 
0565 
0566 
0567 
0568 
0569 
0570 
0571 
0572 
0573 
0574 

c------- SUBROUTINE 'PRT' IS CALLED WHEN THE QUERY HAS 'PART' 
IN ITS WHERE CLAUSE c 

150 

21 
22 

23 

24 
29 
26 
27 

28 
32 
120 
5 

CALL PRTCIE,MM-K1,3) 
M1=K1 
DO 150 I=i,MM-Kl 
M1=M1+1 
IB<M1,3>=IE<I,3) 
CONTINUE 
GO TO 200 I 

FORMAT<1H ,'Identifier is Missing after 1st KEYWORD') 
FORMATC1H ,'Wrong Keyword after 1st Keyword OR Identifier 

*Missing OR Wrong Keyword after 2nd Keyword'> 
FORMAT<1H ,'Either Identifier Missing after 3rd Keyword OR 

*'' ='' is Missing') 
FORMAT<1H ,'Either '' =''is Missing OR '','' is Missing') 
FORMAT<lH ,'Correct Keyword Missing') 
FORMAT<1H ,' ''='' occurs More than once') 
FORMATClH ,'Identifier Missing after'' = '' OR '','' is 

*Missing after ''•'' OR'','' after ''='' is in wrong place') 
FORMAT<lH 1 'Literal in wrong place') 
FORMAT<1H ,'Wrong NuMber Of Identifiers After Keyword ''FROM'' ' 
WRITE<6,5> 
FORHAT<1H ,'QUERY NOT PROPERLY ENDED ') 
GO TO 200 

125 WRITE<6,6) 
6 FORMAT(lH ,'Query Not ~roper.Check Last 7 Words Of Your Query') 
C------------- THE PARSER TABLE IS CHECKED FOR WRONG SYNTAX -------
200 DO 210 IP=1,MM 

IF<IB<IP,3) .EQ.l) GO TO 991 
210 CONTINUE 
C---------- IF NO SYNTAX ERROR OCCURS, SEGMENT QRYA IS CALLED 

991 
995 

CALL EXEC<ICODF,JNAM1) 
WRITE<6,995) 
FORMAT<lH ,'Sorry, Your Query is Wrong ') 
CALL EXEC <ICODF,KINM) 
END 

C THIS IS SUBROUTINE 'PRT' CALLED BY SEGMENT 'CHECK' 
SUBROUTINE PRT <IX,M,N) 

20 

DIMENSION IX<7,3) 
M1=0 
Ni=t 
M1=M1+1 
IF<Mt.GT.M> GO TO 100 
IF<M.EQ,7) GO TO 1 
GO TO 2 

1 GO TOC5,15;5,25,35,15,35>,M1 
2 GO TO <5,25,35>,Mt 
5 IF<IX<M1,Nl).EQ.4) GO TO 10 



05'75 
0576 
057r/ 
0578 
057<1 
0580 
0581 
0582 
0583 
05134 
0585 
0586 
0507 
0588 
05B9 
0590 
0591 
05<l2 
0t)93 
0594 
O~i95 
0596 
0597 
05 1)8 
0599 
0600 
0601 
0602 
060:5 
0604 
060~) 

0606 
0607 
0608 
0609 
0610 
0611 
0612 
061.;'5 
0614 
0615 
0616 
0617 
UbU3 
0619 
0620 
06.21 
06i.:~2 

15 

25 

35 

1 0 

11 

12 
30 

4"1 
42 
43 
44 
100 

WR1TE<6)41> 
GO TO 30 
IF<IXCM1,N1>.NE.1) GO TO 11 
IF<IXCM1,N1+1>.EQ.24) GO TO 10 
WRlTE<6,42) 
GO TO 30 
IF<IX<M1,Nt>.NE.2) GO TO 12 
IFCIX<M1~Nl+t).EQ.26) GO TO 10 
WIHTE<6,43) 
GO TO ~~0 
IF<IX<M1,N1>.EQ.3) GO TO 10 
1.\IRITE ( 6 1 44) 
GO TO 30 
IX<M1 1 3)::::0 
GO TO 20 
WRITE<6,42) 
c;o To 30 
WRlTE<6,43) 
IX<M1,3>=1 
GO TO 20 
FORMAT(1H 
FORMAT<lH 
FORMAT<tH 
fORMAT ( 1 B 
RETURN 
END 

,'Identifier Missing in query 
, 'Key~,<Jord ''AND'' rrd.S1liing') 
,' ''='' i~> M:i.ssing') 
,'Literal Missing') 

PI~OGRAM I<REAT ,5 . 

• 
after Keywor·d PAf~T I) 

DIMENSION IA(50 1 2),IB<50,3>,ITAB1C30,22) 1 ITAB(30,42),1NAM(3), 
*ISTB1C20,B>)KJNM(3) 

COMMON ITAB,ITABl,IA,MM,M,JM,IBplQRY,IF,ISTBt 
DATA lCODF, INAM 1 I<JNM/8, 21-!KR, 2HET, ;;?,H , ;~~HCL, 21-!EA, 2HR I 
ID=O 

C ID KEEPS COUNT OF lDENTIFIER AFTER C IN ISTB 
IK=O 

C IK KEEPS COUNT OF KEYWORD AFTER < IN ISTB 
H .. =O 

C IL KEEPS COUNT OF LITERAL AFTER C IN ISTB 
C····-·-········-··--·---· IB .IS THE PARSED (~UERY TABLE 

DO 5 J:=t, MM 

10 
20 

DO 5 ;r:~::1 ,2 
IIHI,J>~.::IA<J,J) 
L=q 

I< =1 
IIHL,::o::::o 
L=L+1 
IF<L.EQ.MM) GO TO BO 
IFCL.GT.MM> GO TO 100 
lf(L.NE.2> GO TO 40 



06~~3 
06~~4 
0625 
() 6;~6 
06~~·7 

06~?.8 
0629 
0630 
0631 
0632 
06~~:3 
0634 
06:55 
0636 
06:5'7 
06:.38 
06:~9 

0640 
0641 
0642 
064:~ 
Ob44 
064~i 
0~!46 
064'7 

C· .. ···--···------·- CHECK 2nd WORD OF QUERY TO BE AN IDENTIFIER --------­
ENTRY I N IB FOR SYNTACTICALLY CORRECT WORD IS O, (··-·-··-- .. ··---···--· .. 

c AND FOR A WRONG WORD IS 1 ------------------
IF<IA<L>K) .EQ.4) GO TO 10 
WIUTE <6 ~~H) 
GO TO 30 C----------- CHECK FOR '(' AT THE 3rd QUERY WORD 

40 1F(L.NE.3) GO TO 50 
IF<IA<L,K>.EQ.2> GO TO 45 
~nHTE<6J52) 

45 
GO TO 30 
IF<IACL,K+1>.EQ.J2) GO TO 10 
WRITE < 6 , ~;:?. > 
GO TO 30 

C·---··--····-··-·-·- CHEGI< FOf{ IDENTIFIEr~ AFTER '<' IN QUERY -------·· .. ·--·-· .... ·--
50 IF<<IA<L,K>.EQ.4).AND.CID.EQ.O>.AND.CIL.EQ.0)) GO TO 60 

IF<<IACL,K>.EQ.1) .AND.<ID.EQ.1)) GO TO 55 
C···-·-· .. --.. ····-·-·-..... CI·-IF.~CI< FOR LITERAL AFTEJ~ ~ < ~ IN (~UEf~Y 

IFC<IACL,K>.EQ.3>.AND.<IK.EQ.1)) GO TO 70 
t.JR I TE < 6, 54) 
GD TO 30 

C----------- CHECK FOR THE 'TYPE' OF THE ATTRIBUTE --------------
55 J F < < I A< L , I(+ '1 > • EfJ • 1 0 ) . OR . < I A< 1... 1 1( + 1 ) • E: q, 1 ;?. > • OR • <I A <L., I<+ 1 ) • EQ . ;?.2) ) 

*GO TO 65 
Wf~ITE<6>53) 

064B 
0649 60 
06~)0 

06~H 65 

GO TO ~30 
ID=lD+1 
GO TO 10 
IJ(t::IJ(+1 

70 
GO TO 10 
Jl.::::IL+l 
IFCIL.EQ.l> GO TO 10 
IL.=O 
ID=O 
It<~.::o 

GO TO 10 

0 65;;! 
0653 
0654 
06f)~5 

0656 
0657 
0658 
0659 
0660 
0661 

C"··--·-··· ........... -........ CHEGI< FOR ')' AT THE END OF QUERY 
80 IF<IA<L,K).EQ.2) GO TO 85 

066~~ 

066:5 
0664 
0665 
0666 

30 

52 
0667 51 
0660 
0669 53 
0670 54 

WI~ ITE ( 6,59 > 
!It(L,J)~-~1. 

GO TO 20 
IF<IA<L,K+1).EQ.33> GO TO 10 
wr{ 1 TE < 6, ~;9 > 
GO TO 30 
FORMAT< 11-1 
FORMAT (HI 
FOI~MAT ( 11-1 
FORMAT< 1 H 

,'identifier Missing~) 
,'DeliMiter ( is Missing') 
,'Wrong Keyword') 
,'Error after < in your query') 



06'/'1 
06'72 
067:5 
06'/4 
06'n5 
06'76 
0677 
06'18 
0679 
0630 
0681 
0602 
0Ml3 
06H4 
06B~i 
0686 
0687 
oc,oa 
06B9 
0690 
06':?1 
0692 
069:S 
0694 
069~'j 

0696 
0697 
0698 
0699 
0700 
0701 
0702 
070:3 
0704 
0705 
Oi.,Ob 
0707 
070B 
0709 
0'7'1 0 
0711 
071 ~~ 
071:5 
0'714 
071~::, 
0716 
0717 
071fj 

59 
100 

FORMAT<1H ,' '')'' is Missing at the end of your query'> 
DO 11 0 Ll< = 1 ) MM 
IFCIB<LK,J>.EQ.1) GO TO 150 

110 CONTINUE 
c--------·-·--- IF QUERY IS FOUND TO 

THE SEGMENT 'KRET'IS 
CALL EXEC<ICODF,INAM> 
WRITE<6,155) _ 

c 

1 ~)0 

BE SYNTACTICALLY CORRECT, 
CALLED -------------· 

155 FORMAT<tH ,'Sorry, Your Query is Wrong') 
CALL EXEC<ICODF,KJNM) 
END 
PROGRAM INSR,5 

C ----• THIS SEGMENT IS TO CHECK SYNTAX FOR INSRTN STATEMENT * 
DIMtNSION IA<50,2),IB<50,3),ITAB1(30,22),1TAB<30,42),INAM<J>, 

•LI~NAM <3) 
COMMON ITAB,ITABt,IA>L,M~JM 
DATA ICODF,INAM,LRNAM/8,2HIN,2HST,2HN ,2HCL,2HEA,2HR I 
!)Q 8 Jm:1 ,> L 
D08J=·l,2 

B IB<l,J)=IA<I,J) 
c-----•********************************************************* 
C ----• VARIABLE ID IS USED TO DENOTE IDENTIFIER IN STATEMENT * 
C ----• VARIABLE LIT IS USED TO DENOTE LITERAL IN STATEMENT * 
C * VARIABLE IF IS USED TO KEEP ACOUNT OF PROPER PLACE 
C * FOR IDENTIFIER & LITERAL IN QUERY STATEMENT 
c ********************************************************** 

ID::::O 
LIT=O 
IF~uo 

DO 140 I=t~L 
IF<I.GE.4> GO TO 36 
GO T0<10,20 1 30),I 

c ----******************************************************** 
C * NEXT STATEMENT CHECKS FOR FIRST QUERY WORD INSRTN IN * 
C ************* QUERY STATEMENT ************************* 

10 lF((lB<l,1>.Eta.1>.AND.<IB<l,2).EQ,'/)) GO TOt~; 
t;:! IB<I~3)==1 

GO TO 140 
1~5 HHJ,3)=<0 

GO TO 140 
C ----**** NEXT STATEMENT CHECKS IDENTIFIER IN QUERY STATEMENT ***** 

20 IFCIB<I,1>.EQ.4) GO TO 15 
GO TO 1 ;.~ 

30 IFCIB<I,1).EQ.4) GO TO 35 
GO TO 12 

3~'; ID:::ID+l 
GO TO 1 ~) 

36 IFCIB<I,1).EQ.4) GO TO 40 



0719 
0720 
0721 
0722 
0723 
0724 
0725 
0726 
0727 
0728 
0729 
0730 
0731 
0732 
0733 
0734 
0735 
0736 
0737 
0738 
0739 
0740 
0741 
0742 
0743 
0744 
0745 
0746 
0747 
0748 
0749 
0750 
0751 
0752 
0753 
0754 
0755 
0756 
0757 
0758 
0759 
0760 
0761 
0762 
0763 
0764 
0765 
0766 

C ----• LITERAL is checked in next stateMent * 
IF<IB<I,1).EQ.3) GO TO 60 
GO TO 12 

40 ID=ID+l 
C ----• Check is Made in next five stateMents * 
C ----• for proper place of IDENTIFIER & LITERAL in query stateMent 

IFCCID.GT.LIT>.AND. <I.EQ.L)) GO TO 48 
IF<<ID.EQ.LIT>.AND.(I.EQ.L).AND.CIF.EQ.O>> GO TO 50 
IFC<ID.EQ.LIT>.AND.<I.LT.L)) GO TO 51 
IF<<ID.GT.LIT>.AND.<I.LT.L).AND.<IF.EQ.O>> GO TO 15 
IF<CID.LT.LIT),AND.Cl.EQ.L)) GO TO 48 
GO TO 12 

48 IB<1~3>=1 
WRITE<1l151) 
GO TO 170 

51 IF=IF+l 
GO TO 12 

50 IB<I,J>=O 
GO TO 169 

60 LIT=LIT+l 
IF<<LIT.EQ.ID>.AND.<I.EQ.L>.AND.<IF.EQ.O)) GO TO 50 

IF<<LIT.LT.ID>.AND.CI.LT.L>> GO TO 15 
IFCCLIT.LT.ID).AND.CI.EQ.L)) GO TO 48 
If((LIT.GT.ID>.AND.CI.LE.L)) GO TO 48 
IF<<LIT.EQ.ID>.AND.<I.LT.L>> GO TO 51 
lBCI,3)~t 

140 CONTINUE 
C ----• Flags affected during syntax checking are checked • 
C * for error possibility ****************************** 

170 DO 149 I=l,L 
IFCIB<I,3).NE.l> GO TO 149 
GO TO 149 

149 CONTINUE 
169 WRITE<1J157) 

GO TO 162 
148 IFCIB<1,3).EQ.1) WRITE<1,153) 

C ----• Error is checked & its diagnosis is given * 
IF<IB<2,3) .EQ.l) WRITE<t,t54) 
If<IB<3,3>.EQ.l) WRITE<t,155) 
IF<IF.CT.O) WRITG<1,152) 
CALL EXEC< ICODF,LRNAM> 

151 FORMAT<1H ,'No correspondence between Literal & Idetifier') 
152 .FORMAT<1H 1

6 Literal has coMe before end of Idetifier in Query'> 
153 FORMATClH ,'At your 1st Query Word no keyWord. INSRTN ') 
154 FORMATC1H ,'At your 2nd Query Word no ldetifier') 
155 FORMATC1JI ,'At your 3rd Query Word no Idati~ier') 
157 FORMAT<tH ~'Your query is syntactically correct') 

C ----• Corresponding seMantics routine is called provided query is co1 



0767 
0768 
0769 
0770 
0771 
() 7'7~~ 
0'773 
0774 
0775 
07'76 
0'777 
O'l7B 
0'7'?9 
onto 
078l 
078~~ 

07fJ3 
0784 
O'JB~i 
0'706 
0787 
0788 
0789 
0'7 110 
0791 
0792 
0'793 
0'794 
079~) 

0'7 1l6 
0797 
07?8 

·o·199 
0800 
080l 
0802 
0803 
OB04 
0805 
0806 
OB07 
0808 
0809 
08.10 
0811 
0812 
0813 
0014 

162 CALL EXEC<ICODF,INAH> 
END 
PI~OGf~AM I~EVOK, 5 

c ----•************************************************************* 
C ----•~* this segMrent checks the query stateMent to REVOKE the •••~---
C ***granted OPTIONS viz. TO MODIFY , TO DELETE 1 TO INSRTN *** 
C *** froM authorised users *** 
c ************************************************************** 

DIMENSION IA<50,2>,IDC50 1 3) 1 ITAB1C30,22),ITAB<30 1 42),INAM<3> 
-~ ,U?.NAMC3) 

COMMON ITAB,ITAB1 1 IA,M,M1,JM,IB 
DATA IC01>F,INAM 1 LI~NAM/8,1.?.HGR;21 .. 1~H~;~HT ,t~I-ICL,2HEA>;.~HI~ I 

c **************************************************************** 
C ----• INS keeps acount of key word INSRTN * 

c 
c 

* IDEL I<Hep!i; acount of key wor'd Df::LETE * 
* MODFY keeps acount of key word MODIFY 
*****************************************************************• 
INS=O 
IDEL=O 
MODFY=O 

c *****************************************************************~ 
C ----• UniforM syMbol table froM two diMensional array IA is copied 
C * to array IB in next three stateMents 
c *****************************************************************• 

DO 8 J::::t ,M 
DO B J::;:1 )2 

8 IB<I,J>=IA<I,J) 
:00140Ir.~l,M 

IF<I.GE.3> GO TO 30 
GO TO < 1 0, 2 0 ) , I 

tO IF«IB<I,l>.E(~.1>;AND.<IIHI,:2!).EQ.t5)) GO TO 15 
1 ~~ IB < I , ~3):::: 1 

GO TO 140 
15 l:B<J;,3)::r.O 

GO TO 140 
C ----••• IN next two stateMsnts option rights which will be 
C *** revoked froM users are checked 
20 IF«< nH 1, :t). Eta. 1 >I ANn.< nH I~;~> . r::•a. 7n 

*. 01~ . ( ( IIH I 1 1 ) , EQ, 1 ) , AND, ( IJJ ( I 1 2) . EQ. b)> • OR , ( ( I B ( 
•I,t>.EQ.1).AND.<IB<I,2) .EQ.16))) GO TO 25 

GO TO 12 . 
30 IF ( ( <IIH I' 1 ) . EQ. "1) • AND. (I B (I .. 2) I EQ. 7) ) . OR. 

-~ ( < IIH I , 1 ) . EGl . 1 > • AND . < JIH I 1 2 > • EGl . 6 > ) • OR . ( < IIH I , 1 > • 
wEQ.l>.AND. <IB<I,2>.EQ.16))) GO TO 31 

C ---*** Key word ON is checked **** 
IF<<IB<I,1).EQ.1).AND.CIBCI,2>.EQ.4)) GO TO 33 
IFCI.GT.J) GO TO 35 
GO TO 12 



0815 
0816 
0817 
08 :U3 
OB19 
0820 
0821 
oa;=;~ 
() 8~!:i 
08t?.4 
08~~5 
OB/~6 
oa:~7 
08;!?.8 
() 8:!.9 
08~50 

0831 
0832 
00:33 
OB34 

. 08:55 
Of:k16 
08~57 
083B 
08:59 
0840 
0841 
0842 
()843 
0844 
OB45 

.0046 
0€147 
0848 
OB49 
OB50 
0851 
00!52 
0853 
OH54 
08~i5 
08L"i6 
OB~57 

IH358 
0859 
0860 
0861 
086;.:! 

C ----••• In next stateMents repeatition of options are checked *** 
25 IF<IB<I,2).EQ.6) GO 1·0 40 

IF<IB(I 1 2).EQ~7) GO TO 42 
IF ( I B u > 2 ) I E ~~ • 1 6 ) G 0 T 0 50 
GO T(J 1 ;?. 

31 IF ( IlH I-··1 I l) .E{~. 1.) GO TO 25 
GO TO 1 ~~ 

3:3 IF((IlHI·-l>1).EQ.1.).AND.<Ir:t<I+1;-1).EQ~4)) GO TO 15 
GO TO 11? 

35 IF<<IB<I,l>.EQ.4>.AND~ <<IB<I-t,t>.EQ.1>~AND.<IBCI-1}2>.EQ~4>>~AND 
~H < IIH I+ 1 , 1 > • Eta It> . AND. < nH r + 1 , ;~ > • EQ. ~:! > > > Go To ts 

IF ( ( UH I;-'.!. ) • E:(~. 1 ) . t-~ND I ( lB (I> 2) I Et~. 2)) GO TO 36 
1 F < < UH r , 1 > • r:::r~ . 3 > • AND . < < :r B < I-- 1. , 1 > • EQ . n . AND . < uH I -1 , 2 > IE(~ • r~ n I o 
•R~<IBCJ,1)~EQ.3)) GO TO 15 

GO TO 12 
36 IFC<IBCI-1,1>.EQ.4>.AND.<IBCI+1,1)~EQ.3)) GO TO 15 

GO TO 1~?. 
40 IDEL•IDEL+t 

IFCIDEL.GT~t> GO TO 12 
GO TO 15 

4~~ INS:o:tNS+l 
IFCINS.GT~1> GO TO 12 

GO TO 1~; 
50 MOD:::: MOD+ 1 

IFCMOD~GT.t> GO TO 12 
GO TO '15 

140 CONTINUE 
DO 1 4 1 I:::: 1 , M 
IF<IB<I,3>.NE.t> GO TO 141 
GO TO 4 42 

141 CONTINUE 
IF<CINS~OR.IDEL.OR.MODFY>.GT.l> GO TO 144 
WIUTE<t,160) 
GO TO 143 

C ----*** In next five stateMents er~or diagnosis is given *** 
144 WRITEC1,166) 
142 IFCIB<t,3>~EQ.1) WRITEC1 1 162) 

IFCIBC2,3>~EQ.1) WRITEC1 1 163) 
IF ( IIH 3 > 3) I EQ I 1) WIU TE ( 1 '164) 
IF<IB<4,3).EQ~1> WRITE<t,165) 

160 
162 
163 

164 
165 

CALL EXEC< ICODF,LRNAM) 
FORMAT(lH ,'Your Query is Syntactically correct') 
FORMAT<tH ,'At your 1st Query Word no proper keyWord REVOKE ') 
FOI~MAT<HI , 'A1 yotH' 2nd Quer•y Wor·d no pr-oper keyt~ord DELETE 

* INSRTN MODIFY '> 
FORMAT<lH ,'Either 
FORMATClH }'Either 

•Idetier is Missing 

MODIFY INSRTN DELETE or ON MISSINGAT 3RD') 
kyword MODIFY INSRTN DELETE or ON or 
at your 4th Query word ') 



0863 
0864 
0865 
0866 
0867 
0868 
0869 
0870 
0871 
0872 
0873 
0874 
0875 
0876 
0877 
0878 
0879 
OBBO 
0881 
0882 
0883 
0884 
0885 
0886 
0887 
0888 
0889 
0890 
0891 
0892 
0893 
0894 
0895 
0896 
0897 
0898 
0899 
0900 
0901 
0902 
0903 
0904 
0905 
0906 
0907 
0908 
0909 
0910 

166 FORMAT<1H ,~Repeated keyword INSRTN MODFY DELETE in Query 
* So your query is wrong'> 

C ----••• In case correct query corresponding seMantic routine is called 
143 CALL EXECCICODF,INAM) 

END 
PROGRAM SSPND ,5 

c *************************************************** 
C ----• This segMent checks syntax of query stateMent * 
C * SUSPND . This query is to suspend the relation• 
C * naMe ,so that any user can't operate on it. * 
c *************************************************** 

DIMENSION IA<50,2),IB<50,3),ITAB1(30,22)tlTAB<30,42),INAM<3) 
*•LRNAMCJ) 

COMMON ITAB,ITAD1,IA,M,M1JJM,IB 
DATA ICODF,INAM,LRNAM/8,2HRE,2HST,2HT ,2HCL,2HEA,2HR I 
DO 10 I=l,M 
DO 10 J=1,2 

10 ID<I,J>=IA<I,J) 
DO 60 I=l,M 
IF<I.GT.2> GO TO 45 
GO TO (30,40>,1 

C ----• FIRST WORD OF QUERY STATEMENT IS CHECKED * 
30 IF<<IB<I,I>.EQ.1).AND.<IBC1,2).EQ.14)) GO TO 35 
32 IBCI,3)=1 

GO TO 60 
35 IB<I,3)~0 

GO TO 60 
C ----• IDENTIFIER IS CHECKED IN NEXT STATEMENT * 
40 IF<IB<I,t>.EQ.4> GO TO 35 

GO TO 32 
45 WRITE<1 1 85) 

GO TO 68 
60 CONTINUE 

DO 65 I=l,M 
IF<IB<I,3) .NE.1) GO TO 65 
GO TO 66 

65 CONTINUE 
WRITEC1,70) 
GO TO 90 

C ----• IN NEXT TWO STATEMENTS ERROR DIAGNOSIS IS MENTIONED * 
66 IFCIBC1 1 3>.EQ.t) WRITE<1,75) 

IF<IB<2,3).EQ.1> WRITE<t,SO> 
68 CALL EXECCICODF,LRNAM) 
70 FORMAT<1H ,'Query is Syntactically Correct 1

) 

75 FORMAT<IH ,'At your 1st Query Word no correct keyWord SSPEND ') 
80 FORMAT<1H ,'At your 2nd Query Word no Idetifier ') 
85 FORMAT<tH ,'You are giving More than required Query '> 
c ****************************************** 



0911 
0912 
0913 
0914 
0915 
0916 
0917 
0918 
0919 
0920 
0921 
0922 
0923 
0924 
0925 
0926 
0927 
0928 
0929 
0930 
0931 
0932 
0933 
0934 
0935 
0936 
0937 
0938 
0939 
0940 
0941 
0942 
0943 
0944 
0945 
0946 
0947 
0948 
0949 
0950 
0951 
0952 
0953 
0954 
0955 
0956 
0957 
0958 

C ----• IN CASE OF CORRECT QUERY CORRESPONDING * 
C *SEMANTICS ROUTINE IS·CALLED * 
c ·~**************************************** 
90 CALL EXEC<ICODF,INAM> 

END 
PROGRAM GRANT ,5 

C ----• This segMent checks syntax of query stateMent whose first query 
C *********** is GRANT ************************************i 

DIMENSION IA<50,2>,IBC50,3),ITAB1C30,22),ITAB<30,42) 1 INAM<3> 
•,LRNAM<3> 

COMMON ITAB,ITAB1,IA,L,M1,JM,IB 
DATA ICODF,INAM,LRNAMIB,2HGR,2HNT,2HT ,2HCL,2HEA,2HR I 

c ****************************************************************** 
C ----• INS KEEPS ACOUNT OF GRANT OPTION INSRTN ~ 
C * MOD keeps acount of grant option MODIFY ~ 
C * IDEL keeps acount of grant option DELETE * 
C * ITO keeps acount of keyword TO ~ 
C * ION keeps acount of keyword ON * 
C *****************************************************************M 

INS=O 
IDEL=O 
MOD=O 
ITO=O 
ION=O 
DO 8 I~t,L 

DO 8 J=1,2 
8 ID<I~J>~J.A<I 1 J) 

DO 140 I=t,L 
C ***** first keyword GRANT in query stateMent is checked ****~ 

IFC<IB<I,1>.EQ.1) .AND.<IB<I,2>.EQ.18)) GO TO 90 
C ***grant OPTIONS viz. MODIFY DELETE INSRTN are checked in next stateM 

IFC<IBCI,1>.EQ.t>.AND.C<IBCI,2).EQ.7).0R,CIBCI,2) .EQ.6) 
•.OR.<IB<I,2>.EQ.16))) GO TO 30 

C ---••*** keyword " ON " is checked ******* 
IF<<IB<I,l>.EQ.1).AND.<IBCI,2>.EQ.4)) GO TO 45 

C ----**** IDENTIFIER check in next stateMent **** 
IF<<IB<I,1>.EQ.4).AND.CI.GT.3>.AND.<<IBCI-1,1>.EQ.t).AND.<IB<I-1,2 

•>.EQ.4)>.AND.<<IB<I+t,t>.EQ.1>.AND,CIBCI+1 1 2).EQ.B>>> GO TO 90 
C ---•**** keyword " TO " check in next stateMent ******* 

JF<CIB<I,l>.EQ.t>.AND.<IB<I,2>.EQ.S>> GO TO 50 
IF<IBCI,t>.EQ.3) GO TO 60 
IF<<<IB<I,t>.EQ.t>.AND.CIBCI,2>.EQ.8)),AND.CIBCI-1,l),EQ.4).AND.< 

•IBCI+1,1).EQ.3)) GO TO 90 
GO TO 85 

30 IF<IB<I,2>.EQ~6) GO TO 35 
IF<IB<I,2>.EQ.7) GO TO 36 
IF<IBCI,2).EQ.16) GO TO 40 
GO TO 85 



0959 
0960 
0961 
0962 
0963 
0964 
0965 
0966 
0967 
0968 
0969 
0970 
0971 
0972 
0973 
0974 
0975 
0976 
0977 
0978 
0979 
0980 
0981 
OY82 
0983 
0984 
0985 
0986 
0987 
0988 
0989 
0990 
0991 
0992 
0993 
0994 
0995 
0996 
0997 
0998 
0999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 

35 IDEL=IDEL+t 
IF<IDEL.GT.l) GO TO 85 

GO TO 90 
36 INS=INS+l 

IF<INS.GT.1> GO TO 85 
GO TO 90 

40 MOD=MOD+t 
IF<MOD.GT.l) GO TO 85 
GO TO 90 

45 ION~ION+l 

IFCCIB<I+1,1>.EQ.4) .AND.(!ON.EQ.1>> GO TO 90 
IC=l 
GO TO 85 

50 ITO=IT0+1 
IF<<IBCI-1,1>.EQ.4>.AND.<<IB<I-2,1).EQ.t>.ANP.<IB<I-2,2>.EQ.4)) 

*.AND.<IB<I+1,1).EQ.3).AND.<ITO.EQ.l)> GO TO 90 
ID=1 
GO TO 85 

60 IFC<IBCI-1,1).EQ,J).OR.((JB<I-1,l).EQ.t).AND.CIB<I-1,2).EQ.8)) 
•.AND.<IB<I-2,1>.EQ.4)) GO TO 90 

85 IB<I,3>=1 
GO TO 140 

90 IB<I,J>=O 
140 CONTINUE 

DO 145 I•t,L 
C---• Flags affected in syntax checking are checked for presence of erro 

IF<IBCI,J).EQ.O> GO TO 145 
GO TO 148 

145 CONTINUE 
WRITE<1,161) 
GO TO 150 

C ----••• error diagnosis is given below ********* 
148 IF<<IDEL.GT.l>.OR.CINS.GT.t>.OR.CMOD.GT.t>> WRITE<t,162) 

IF<<ION.GT.t>.OR.<ITO.GT.l>.OR. <IC.EQ.1) .OR.<ID.EQ.t>>WRITEC1,1b3) 
IFCIBC1,3).EQ.1> WRITE<1,165> 
IF<IB(2,3>.EQ.1) WRITE<1,166> 
CALL EXECCICODF,LRNAM> 

161 FORMAT<'Query is correct') 
162 FORMAT<'Either of INSRTN MODIFY DELETE is Repeated') 
163 FORMAT<'Either TO or ON is repeated which is wrong') 
165 FORMATC'At your 1st Query Word GRANT is Missing') 
166 FORMAT<'either INSRTN or DELETE or MODIFY Missing at 2nd') 
C ----• Corresponding seMantic routine is called pro~ided query is corre 

150 CALL EXEC<ICODF,INAM> 
END 
PROGRAM DELT,5 

c *********************************************************~******** 
C ----• This segMent checks syntaxof query stateMent whose first 



1007 
1008 
1009 
1010 
1011 
1012 
101 ~5 
1014 
1015 
1016 
101 '7 
:l018 
101.9 
1020 
1021 
1022 
10~~:3 
1024 
1 o;.:~5 
1026 
t o;~7 
1028 
1 () ;~9 
1030 
"1 031 
10:32 
10:33 
1034 
1035 
10:36 
1. 0~~7 
1038 
1 0~59 
1040 
1041 
1042 
1043 
1044 
1 04~) 
"1 04b 

'1 047 
1048 
1049 
1, o~;o 
1051 
'! 052 
1 0~'5~5 
1054 

c 
c 

* query word is ' DELETE ' 
***************************************************************** 
DIMENSION IAC50,2) 1 IB<50,J>,ITAB1<30,22),ITAB<30~42)>JNAM2<3> 

•,LRNAM(3) 
COMMON ITAB>ITABl,IA,M,L,JM,IB 

/ 

DATA ICOJ)F, JNAM2, U<NAM /8, 2HUP, 21-ll>A, 21-!T , 2HCL, ;.:~HEA ,21-lR I 
DO 5 !=1 1 M 

5 
DO 5 J'=l, ;~ 
UHI,J>=1A(I 1 J) 
1)0 1 0 0 I ~'::1 ~ M 
IF<I.GE.4> GO TO 40 
GO TO (10,20,30>,1 

C ----**** first query word DELETE is checked 
10 IF«l:B<l:.r1.).EQ.t).AND.Cr.IHI,2>.EQ.6)) GO TO 15 
H-! IB0:,3>=1 

GO TO tOO 
15 HHI,3)::;0 

GO TO 100 
C ----• 2nd query is checked for IDENTIFIER 
20 IF<IB<I,t).EQ.4) GO TO 15 

GO TO t:.~ 
C ----• Jrd Query word is checked for Keyword WHERE 
3 0 IF (( IIH 1 , 1) • EQ . 1 > • AND . ( I If< 1 ) 2) . El~ . 3) ) GO TO 1 ~.'i 

GO TO 12 

****·~· 

C ----• WHERE clause is checked in next four stateMent **** 
40 IFC<IB<I,1).EQ.4).AND.<IB<I-1,1).EQ.l).AND.<<IB<I+1,1).EQ.2),AND. 

•<IB<I+1 1 2),EQ.26))) GO TO 15 
IF< ( (I B 0:, 1 > • EQ. 2) . AND . ( IB ( I; 2) . E(~. ~:!6) ) . f.)ND. <J: D <I .... 1 , 1 ) . E(a. 4) . ANJ), 

•<IBCI+1,1).EQ.3)) GO TO 15 
IF<<IB<I,t>.EQ,3).AND.<<IB<I-1,1>.EQ.2).AND.<IB<I-1,2>.EQ.26))) 

·>fGO TO 1 ~5 
IF<C<IB<I,1>.EQ.t).AND.<IB<I,2>.EQ.24)).AND. <IB<I-1,1>.EQ.3).AND. 

•<IB<I+1 ,1>.EQ.4)) GO TO 15 
GO TO 12 

100 CONTINUE 
C ----•** flag is checked for error 

no 99 J~~:t, N 

99 

IFCIBCJ,3>.NE.1) GO TO 99 
GO TO 110 
CONTINUE 
WFHTE <1, 1 o<n 
GO TO 112 

C ----•• error diagnosis is given below 
110 IF<IfHll3).EQ.1>WRITE<t.l102) 

IF<IB<2,3).EQ.l)WRITEC1,103) 
IFCIB<3,3).EQ.1>WRITE<1,104) 
IF<IBC4,3).EQ.l>WRITEC1,105> 
IF<IBC5,3>.EQ.1)WRITE<1,106) 



1 05~) 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1 0(::.4 
1 06~:; 
1066 
1067 
1068 
1069 
1 0'70 
1071 
1 0 71.~ 
'1 0'73 
1074 
1075 
1 0'76 
1077 
1078 
1079 
lOBO 
'J.081 
1 oa;~ 
1 08~5 
10B4 
1005 
10H6 
10137 
1088 
'1 069 
1.090 
1091. 
1 09;~ 
1 09:S 
1094 
1095 
1096 
1097 
109t:l 
1099 
1.100 

1 '· 01 
1102 

IF<IB<6 1 3).EQ.t>WRITE<t,107) 
CALL EXEC<ICODF,LRNAM> 

102 FORMATClH ,'At Your 1st Query Word no proper Kyword DELETE') 
103 FORMATClH ,'At Your 2nd Query Word no Identifier') 
104 FORMAT<lH ,'At Your 3rd Query Word no proper Kyword WHERE') 
105 FORMAT<1H ,'At Your 4th Query Word no Identifier') 
106 FORMAT<tH ,'At Your 5th Query Word no Proper DeliMiter = ') 
107 FORMATC1H ,'At Your 6th Query Word no Proper Literal ') 
109 FORMAT<lH ,'Your Query is Syntactically correct') 
C ----••* corresponding seMantics routine is called in next stateMent ** 
112 CALL EXEC<ICODF,JNAM2) 

END 
PROGRAM i"IODFY, 5 

c ****************************************************************** 
C ----• This segMent checks syntax of query stateMent whose first quer 
C ******************* is MODIFY ************************** 

DIMENSION IA<50,2)~IB<50 1 3>,ITAB1<J0,22),ITAB(30 1 42),JNAM3(3) 
•,LRNAM<3> 

COMMON ITAB,ITABl,IA,M,L,JM,IB 
DATA ICODF,JNAM3,LRNAM/8,2HUP,2HDA,2HT ,2HCL,2HEA,2HR I 
DO !::i 1::::1, M 
D05J=1,~~ 

5 IBCI,J>~IA<I,J) 
DO 130 I=1 1 M 
IF<I.GE.B> GO TO BO 

GO TO (10,20,30 1 40 1 50,60,70>,I 
C ----******** First query word MODIFY is checked in Query stateMent 
10 IF«IIHI,1>.E(~.1) .AND. <IIHI,2> .EQ.16)) GO TO 15 
12 IB<l,3)::::1 

GO TO 1:50 
"15 HHI 1 3)::::0 

GO TO 130 
C ----•**** 2nd query word is checked for identifier *********• 
20 IF<IB<I,1>.EQ.4) GO TO 15 

GO TO 12 
C ----••• Jrd query word is checked for keyword SET ************ 
30 IF «IIHI,O.E(~.1).AND,<IB<It;.~).Ef~.1'7)) GO TO 15 

GO TO 1 ;~ 
C ----*** 4th query word is checked for IDENTIFIER again ******** 
40 IFCIB<I,t>.EQ.4) GO TO 15 

GO TO 12 
50 IFCCIB<I,t>.EQ.2) .AND.<IB<I,2>.EQ.26)) GO TO 15 

GO TO 12 
C ----•** 6th query word is checked for LITERAL ******* 
60 IF<IB<I,1).EQ.3) GO TO 15 

GO TO 1 ;;~ 
70 IF<<<IBCI,I).EQ.l).AND.<IB<I,2).EQ.3)),AND.<IBCI+1,1).EQ.4)) 

•GO TO 1 ~'i 



1103 
1104 
1105 
1106 
'11 07 
110B 
11 O':Y 
1110 
1111 
1112 
111 :-s 
1114 
11 '15 
1116 
1117 
1.118 
1119 
1. H~O 
"! 121 
1122 
1 "1 ~~3 
"11 ~~4 
11 ~.?5 
... 126 
1127 
1128 
1129 
11:50 
1 l ~51 
1132 
11:53 
11 :?i4 
1135 
1136 

'1.137 
11313 
1:1.39 
1140 
1141 
1142 
1l43 
1144 
1145 
1146 
114'7 
1148 
1149 
1150 

GO TO 11.:! 
a o 1 F < < nH 1 , 1 > • E Q • 4 > • AND • « I B < I+ 1, 1 ) I E Q • ;.~ ) • ANn I < 1 B < 1 + t , 2 > • E Q • 2 6 > > I AND 

M.CIB<I-1,1).EQ~1>> GO TO 15 
IF<C<IBCI,1>.EQ.2>.AND.CIB<I,2).EQ.26)),AND.<IB<I-1,1).EQ~4).AN 

*D.<IB<l+1)1).EQ.3>> GO TO 15 
IF< < rB < r, 1 ) . EQ I 3) • ANn • « J: B <I-· 1 , 1 > I Ela .. ;.?. > • ANI> I < n-:c< I .... t , 2 > • EGl • ~~6 > > > 

*GO TO 15 
IF ( ( ( HH J. 'u . EQ. 1 ) I AND I ( IB <I , ;:.~) • E(~ I 24) ) . AND . ( IIH J: + 1 ) '1 ) • EQ. 4) • AN 

MD.<IB<I-1,1).EQ.3)) GO TO 15 
GO TfJ 12 

130 CONTINUE 
C ----••** Flags affected during syntax checking are processed •• 

1>0 135 I=1 ,M 
IF<IB<l,3>.NE.1) GO TO 135 

GO TO 1 ~SB 
135 CONTINUE 

WI~ I TE ( 1 , '14 '1) 
GO TO 139 

C ----*** Error diagnosis is given in next few stateMents ****** 
138 IF<IBC1,3>.EQ.1) WRITE(1,141> 

IF<IBC2,3>.EQ.1) WRITE<1,142> 
IF<IB<3,3).EQ,l) WRITE<1,143) 
IFCIB<4,3).EQ.l) WRITE<1,144) 
IF<IB<5,3).EQ.1> WRITEC1,145> 
IF<IB<6,3>.EQ.l) WRITE<1,146> 
IF<ID<7,3>~EQ.1> WRITEC4,150) 
IFCIB<8,3).EQ.1) WRITE<1,151) 
IF<IB<9,3).EQ.1) WRITE<l,152) 
IF<IBC10,J>.EQ.1) WRITEC1,153) 
CALL EXECCICODF,LRNAM> 

141 FORMATClH t'At your 1st Query Word no proper kyword MODIFY ') 
142 FORMATClH ,'At your 2nd Query Word no idetifier') 
143 FORMATC1H ,'At Your 3rd Query word no proper Kyword SET ') 
144 FORMAT<1H ,'At your 4th Query Word no Identifier') 
145 FORMAT<tH ,'At Your 5th Query Word no proper DeliMeter = ') 
146 FORMAT<lH 1

1 At Your 6th Query Word no Literal ') 
147 FORMATC1H ,'Your Query is Syntactically Correct ') 
148 FORMAT<lH ,'Y6ur Query is Wrong Please Give Again ') 
150 FDRMATC1H ,'At your 7th Query Word no proper KyWord WHERE ') 
151 FORMAT<1H ,'At your Bth Query Word no Idetifier ') 
152 FORMAT<1H ,'At your 9th Query Word no proper DeliMeter = ') 
153 FORMAT<1H ,'At your 10th Query Word no proper Literal ') 
C ----••• Corresponding seMantic routine is called in case ****** 
G ·>}~·* of c:or•rect query ~;tateNent by sy:;t(~~N utl.lity routine ·>HHBHa 

C ****************** CALL EXEC (------,-----) ***************** 
139 CALL EXEC<ICODF,JNAM3) 

END 
PROGRAM r~ESlR, 5 

\, 



1151 
1152 
,11~:13 

1154 
1.155 
11.56 
1 'l ~57 
11 !:iS 
1159 
1160 
1161 
1162 
,_163 
11.64 
1165 
1166 
,_ 167 
1168 
1169 
1170 
'1171 
1172 
11'1~5 

1174 
117!:) 
117(.') 
1177 
117B 
'1179 
11 HO 
1181 
118;~ 

t 1 a;:s 
11.84 

1105 
1186 
1107 
118B 
1109 
1190 
1191 
119;.~ 

1193 
1194 
1195 
1196 
1 '197 
1190 

c ****************************************************************** 
C ----• This segMent checks syntax of query stateMent whose first 
C * query word is RESSTOR . This will Make the relation in state 
C * of use which was previously suspended by soMe user 
c ****************************************************************** 

DIMENSION IAC50,2>,ID<50~3>,ITAB1(30,22),ITAB<30,42),INAM<3) 
•x· >LRNAM(3) 

COMMON ITAB,ITAB1,IA,M,L,JM,IB 
DATA ICODF, INf"1M ~ LRNAM/B ,2W~E 1 ;~r·HH, ~~~l-IT , ;.~1-lCL ,21-!EA, ;.~HR I 
J.>O 10 I~:::1>M 

DO l 0 J:=l) 2 
10 IB<I,J>=IA<I,J> 

DO 60 I=1 ;-M 
IF<I.GT.2) GO TO 45 
GO TO <30~40>,1 

C ----**** First query word RESTOR is checked in query stateMent **** 
30 IF<<IBCI,t>.EQ.1>.AND. <IBCI,2>.EQ.25)) GO TO 35 
32 UHI,3)=l 

GO TO 60 
IlH I .~3 )::-JO 
GO TO 60 

C ----•••• 2nd query word is checked for IDENTIFIER ******** 
40 IF<IBCI,t>;EQ.4) GO TO 35 

GO TO 3;?. 
45 WRITEC1,85> 

GO TO 6B 
60 CONTINUE 
C ----••• Flags are checked for presence of error ******* 

DO 65 I~-=1 M . ) 

IF<IB<I,3),NE.1> GO TO 65 
GO TO 66 

6~5 CONTINUE: 
MRITE:<6,70) 
GO TO 90 

C ···"-~""''~** Error d:i.<!HJnosis :ts giv(!m hen"' ••·x"** 
66 IFCIB<1,3).EQ.l> WRITE<1,'l5) 

IF(I8(2,3>.EQ.1) WRITE<1,80) 
68 CALL EXEC<ICODF,LRNAM> 
70 FORMAT<tH ,'Query is syntactically correct ') 
75 FORMAT<lH ,'At your 1st query word keyword RESTOR is Missing') 
80 FORMAT<1H ,'No relation naMe after keyword') 
85 FORMAT<1H ,'You are giving More infoMation to restor ') 
C ----••• Corresponding seMantic routine is called in case **** 
C *** query stateMent is correct **** 
90 GALL EXEC<ICODF,IN~M) 

END 
PROGRAM I>EFVIJJ t5 

c ****************************************************************** 



1199 
l £.~0 0 
1201 
1202 
120~~ 
1204 
1 ;~o5 
l20f.) 
1207 
t:.:!OO 
'1.209 
1 ;.?.1 0 
121'1 
1212 
1213 
1214 
1 ~?.15 
1 ;.:!1 6 

C ----• This segMent checks syntax of query st~teMent whose first * 
C * query word is DEFVEW * 
c ****************************************************************** 

DIMENSION IA<50,2>,IB<50J3)>JTAB1<J0,22>,ITAB<30,42),JNAM4(J) 
·*) LRNAM< :3) 

COMMON ITAB,ITAB1 1 IA,M,L,JM,IP 
DATA ICODF,JNAM4,LRNAM/8,2HDE,2HFV,2HE ,2HCL,2HEA,2HR I 
DO 5 J::::'l , M 
DO 5 J=1,2 
IB < :r, J):::: r A< I , J > 

DO 1 0 0 I:::: 1 , M 
IFCI.EQ~M> GO TO 50 
lF<l~GT.b) GO TO 40 
GO TO <10,20,30,20,30,20),1 

C ----*** First query word DEFVEW is checked in query stateMent 
10 IF<<IB<I,t>.EQ.t>.AND.<IB<I,2>.EQ.13)) GO TO 25 
15 IJHI,3>=1 

*** 

1~~"17 20 
GO TO 100 
IF<IBCI,t>~EQ.4> GO TO 25 
GO TO 15 12H3 

1;~19 25 IB<I,3>=0 
12;,:~o 

'1221 
1222 
12;~3 

1224 
1 ;~2~'5 
1:~26 

12~~7 
1 £.?.1~8 
12£.~9 
12~~0 
1231 
123:?. 
1 Z~33 
1234 
1235 
1236 
H~37 
12~58 

12:39 
1 ;~40 
1 :?.41 
1242 
1 1:!4:5 
1 :.~44 
1245 
1246 

30 

40 

50 

GO TO 100 
IF<CIB<I,t>.EQ.2) ~AND.<IB<I,2>.EQ~32>> GO TO 25 
Go ro 15 
IFC<CIB<I,tl .EQ~2>.AND~<IB<I,2).EQ~33)) .AND.CIB<I-1 1 1>.EQ~4>.AND. 
•<<IB(I+t,1>.EQ.4).0R~<<IB<I+1,1).EQ.2)~AND.<IB<I+1,2>.EQ.JJ)))) 

* GO TO 2~:1 
rF < < nH I~ :t > I EQ I 4 > I AND. « nH I···t, 1 > • r:::r~.? > I AND. <<III <I ···1 ; 2 > I EQ. 33 > • OR 

*. ( l B <l-1 > ;~) • E(~ I 3~~) )) . AND. ( ( HH I+ t '1 ) . EQ' 2) . ANI). ( (I B (I+ 1 .> 2) • EQ. 
*33)~0R.<IB<I+1 1 2>.EQ.32)))) GO TO 25 

IF (( (I [{(I 1 1 ) . F..:Q' 2) . AND. ( IIH 1, ;2) I EQ I 32)) . AND. ( IIH I ·t-1 '1) • EtL 4) • AND 
tl(·. ( lB <I-· 'J. > 1 ) . EQ. 4) I ANl). ((I B (I+:? 1 1 ) . £:{~I 2) . AND' (I B ( I+;.~, 2) I EQ ' ;33) ) ) 
* GO TO 25 

GO TO 15 
IF ( ( <IIH I' 1 ) . EtL 1!.) 'AND. ( IJH 1 > ~~) I EQ. 33)) . ANI) I ( ( IB (I -1 } 1) . EQ. 2) I AND. 

*<IB<I-1,2).EQ.33))) GO TO 25 
GO TO 15 

100 CONTINUE 
C ----*** Flags are checked for presence of error **•---­

X>O 11 0 1 = 1. > M 

11 (J 

IF<IB<I,J>~NE.l) GO TO 110 
GO ro 120 
CONTINUE 
WRITEUj,. 150) 
GO TO 130 

C ----•** Error diagnosis is given in next few etate~ents 
U?. o 1 F' < < I B < 2 ~ 3 > I r:::q. 1 > • nR . o: lH 4, 3 > I r::<:~. 1 > • oR I < :oH 6, 3 > • £(~ . 1 > > 

* WRITE: <1, 14 0) 

.X·l*·l*---·- .. --



t247 IF<<IB<3,3>.EQ.t>.OR.<IB(7 1 3),EQ.1)) WRITEC1 1 145) 
1248 CALL EXEC<ICODF,LRNAM) 
1249 140 FORMAT<tH ," Check ID for proper place"> 
1250 145 FORMAT<tH ," Check for left ~right parenthesis") 
1251 150 FORMAT<1H ," Query is syntactically correct") 
1252 C ---·-••• Corresponding seMantic routine is called •••----
1253 C ----*** provided query stateMent is correct •••----
1254 130 CALL EXEC<ICDDF,JNAM4> 
1255 END 



'-aDBt1S 

0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0 01 ~.~ 

00:\3 
0014 
001.~:; 

0016 
0 0 ·1 '7 
0018 
0019 
0 0~~0 
oo;.?.t 
0022 
002~S 

0024 
{) () ;,~ ~:; 

0 Oi~6 
0 0 ;.~~7 
0 01.~8 
0029 
()0~-->0 

oo::s1 
() 0 3:~ 
o o:3:3 
0 0:54 
0 0 ~5~) 
() 036 
0037 
0038 
0039 
0040 
0041 
004:~ 
0043 
0044 
0045 
() 0 46 

T=00004 IS ON CR00015 US!NG 00481 BLKS R=3334 

1 

PI'WGRAM (;}RYA,5 
COMMON ITAB,ITAB1,ISTB,MM,MT,ML~IPRS,IQRY,IF 
INTEGER IPRS<50,J>,IDCBC144>,NAME<3>,NAM1<3>,NAM2<3>,NAM3C3>, 

*NAM4<3) 1 NAM5(3) 1 IBUF<160),IBUF1(10),IBUF2<256),ITAB<30,42>, 
MITAB1C30,22>,IBC128>)ICC80),1D<10) 1 BLANK,IBUF3(20) 1 1E<128), 
MISTRT<lO>,ILENC10),IRHS<10),ISECUC3>,KF<2>,IDCB1<144>,NFC2), 
*IBUFLC41>,1BUFFC10) 1 NAM6(3),IDUFC(40) 1 1BUFP(40),IBUFXC40), 
*ISTBC50,2),NAM7<3>,NAM8(3),NAM9C3>,NAM10<3),NAM11<3), 
*NAM12C3>,IDCB2C272>,NEC256>,ICNAM<3> 

DATA NAME,NAM1,NAM2,NAM3,NAM5,NAM4,NAM6/2HDB,2HMS,2HRD, 
*2HDB,2HMS,211B ,2HDB,2HMS,2H00,2HDD,2HMS,2H11,2HIS,2HUF,2HYL, 
*2HCA ,2HR l) l :.?.HAT I 2HDB' 2HMS' 2HO 1 I 

DATA NAM7 I N~IMB' Nt~M9 I NAM 1 0 'NAM 1 l I NAM 1 ;:U/~I·IJU' i~HIH.f '2HAL, ;:.~HJU '::.~1·1!0; , 
-x-2.HLD, ~:?HGN, i~HFR ,2HNC 1 2I·ICN > L~HFF 1 ;~HLD ,t:~l·fHI 1 2HSI ,2HS , 2HAB, 2HST) 
w21-1RC/ 

DATA BLANK/000040B/ 
DATA JSECU/2H-7,2H56,2H19/ 
DATA lCOE,ICNAM /8 1 2HCL,2HEA 1 2HR I 
M=O 
N::-"0 
IWUNT~=O 

I<ONT=O 
J.FI ... ::~o 
KAc:O 
tC(t::::O 
I<C::::O 
IVEW=O 
IGONT=O 

ICONT IS THE COUNT FOR SECOUN 
IN=O 
lFLGT=O 
l)Q :;:; I r.:: 1 ) MM 
I) 0' .. ,1!:' J. :::: 1 •;) 
. ..1 I t •. 

\ 

IF<IPRSCI,1> .NE.l) GO TO 5 
IF<IPRS<I,2>.NE.2> GO TO 5 
GO TO 10 
CONTINUE 
HRITE(6,1) 
FORMAT<1H 1

1 FROM MISSING 1
) 

STOP 
C··~·-·············~···- IDENTIFIERS IN 1 FROM CLAUSE 1 ARE RECOVERED FROM 
C 
10 

.tD TABLE ITMH 
no 15 I:l>= 1 , MT 
IFC£PR~:t(I+1,1>.NE.ITAI:f:\(1I,~:.~1)) GO TO l5 
IF<IPRS<I+1,2>.NE.ITAB1<II,22)) GO TO 15 
GO TO 20 

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



0047 
0048 
0049 
0 () ~)() 

15 
20 

CONTINUE 
CALL 8FILL(IBUF1,1,20,BLANK) 
DO 25 IJ=1~10 
1F<ITAB1<l:I,IJ).E(~.HI >GO TO 52 
IBUF1<IJ>=ITAB1CII,IJ> 

25 KOUNT~KOUNT+1 
OO~:i1 
0052 
0 0 ~'5:3 
oo:::i4 
() 0 f.i5 
0056 
00~)7 

oo~:;a 

0059 
0060 
0(}61 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
00?0 
00'71 

C---------- CHECK WHETHER THE RELATJON GIVEN IN QUERY EXISTS 
C IN THE RELATION DIRECTORY 
52 CALL OPEN<IDCB,IERR,NAME,1,ISECU) 

IF<IERR.NE.2) GO TO 101 
IFCKOUNT.LT.10)G0 TO 53 

5~3 
54 

26 

() {) 72 
0073 
0074 50 
00/5 
00'?6 
0077 
0078 
0079 

GO TO !54 
CALL SFILL<IBUF1,19,20,BLANK> 
CALL HASS<IBUF1,10,6,NUMBR) 
IFCNUMBR.EQ.O>NUMBR=6 
N'J.=NUMEIR 
CAI ... L. CODE 
WRITE<IBUF,26)(IBUF1<IX> 7 IX=1,10) 
FORMt~T < 1 OA 1 ) 
CALL SFILLCIC,1,160,BLANK) 
CALL READF<IDCB~IERR,IC,SO,LEN,NUMBR> 
IBUC=l 
DO 50 Il~l.JC:::l , 4 
INO•l+<IBUC-1)*12 
IBEG1=6+CIBUC-1)*6 
:t:ER=O 
IF<JSCOM<IBUF 7 1 1 10,IC,INO,IER))50,55 1 50 
CONTINUE 
DO b:~ N::!r.::7, 1 0 
CALL SFJ:L.L<IC, 1,160 ,BLANIO 
CALL READFCIDCB,IERR,IC,BO,LEN,N2> 
IF<IERR.LT.O>GO TO 101 
ll~UC=t 
DO 62 IBUC='J. ,4 
INO=t+CIBUC-1)*12 
IBEG1=6+CIBUC-l)M6 
IER:=O 
IFCJSCOM<IBUF,1,10,IC,INO,IER>>62,55,62 
CONTINUE 
CALL CLOSE ( IDCB> 

.... _ .... _ ......... -· ......... - ....... -.......... _ .......... -.- ............... _. 

() 080 
0081 
0082 
OOB3 
0084 
0085 
0086 
008'7 
OOH8 
OOB 17 
0090 
0091 
0092 
0093 
0094 

C----------- IF RELATION NOT FOUND IN RELATION DIRECTORY, 
C CHEGI< IN TilE VIEW DIRECTORY ···-··-·-·····- .. ···-·····-···---····-····-···--·--·-·····-

CALL OPEN<IDCD,IERR,NAM2,1,ISECU> 
IF<IERR.NE.2)G0 TO 101 
CALL HASS<IDUF1,KOUNT,19,NUMBR> 
IF<NUMBR.EQ.O>NUMBR=19 
CALL SFILL<IC,1,160,BLANK> 
CALL READF<IDCB,IERR,IC>BO)LEN,NUMBR) 



009~) 

0096 
009'1 
009B 
0099 
t)'l 00. 
0101 
0102 
01.03 
0104 
0105 
0106 
01 0'7 
01013 
0109 
01'10 
(} 111 
0112 
0113 
011.4 
Oll5 
0116 
0117 
t)l13 
01.19 BB 
0120 

86 

82 

() 121 

0 1 :.~:'5 
01 ;~4 
01. ;:.s 

IF<IERR.LT.O)GO TO 10l 
DO 85 IBUG=1, ~:i 
INO=t+<IBUC-1>*16 
IBEG~6+<IBUC-1)*8 

ITYP=13+<IBUC-1>*16 
IER=O 
IF<JSCOM<IBUF,1,2•KOUNT,IC,INO,IER>>B3,BB,85 
CONTINUE 
DO 86 N;=::::2 0 , 22 
CALL SFILLCIC,1,160,BLANK> 
CALL READF<IDCB,IERR,IC,BO,LEN,N2) 
IF<IERR.LT.O>GO TO 101 
IBUC::::t 
l)O 86 IBUC=:1,5 
INO::::t+CIBUC-1)*16 
IDEG=6+<IBUC-t>•B 
Il'YP=tJ+<lBUC-1>*16 
IER=O 
IFCJSCOM<IBUF,1,2•KOUNT,IC,INO,ICR>>B6,88,B6 
CONTINUE 
WRITE<6,B2) 
FORMATC1H ,'RELATION NOT FOUND') 
CALL CLOSECIDCB) 
STOP 
CALL SMOVE<IC 1 ITYP,ITYP+3,NF,1> 
CALl... CODE 
READCNF,90lN1,IBUC1 
FOf~ ~1A T < 2 I 2 > 
CALL SMOVE<IC 1 2*IBEG-1,2*IBEG,IZ,1) 
CALL CODE 
r~EAI> ( IZ, 89) IU 

01 ;:~6 89 FONMAT C£2) 
0 1. ;?'7 C-......................... -..n....... CHECI( WHETHER RELATION IS SUSPENDED 
01 £~8 
0129 

83 01 ~~0 
0131 
0132 
013~5 
01~7)4 55 
01 ~55 
0136 
01.37 
01.38 6~5 
01:59 
01.40 
0141 56 
0142 

lF<IU.EQ.O)GO TO 58 
WI~J:Tf:::<6,83) 
FORMATClH ,'RELATION FOUND IN VIEW DIRECTORY'> 
IVEW::::l 
CALL CLOSE<IDCB> 
GD TO 500 
IBUCl=IErlJC 
CALL SMOVECIC,2•IBEG1-1,2*IBEG1,IZ,t> 
CALL CODE 
RE(.H) ( IZ > l:'1~5) lU 
FORMAT <I2) 
IF<IU.EQ.O)GO TO 58 
WRITE< 1) 56> 
FORMAT<lH ,"RELATION FOUND"> 
GO TO 59 



1) 1. 43 5~3 

0144 51 
0 '145 
0146 5? 
0147 
0148 
0149 

WIUTE ( 6 1 ~'it> 
FORMAT<t•l ,'RELATION IS SUSPENDED,QUERY CANNOT BE PROCESSED') 
STOP 
CALL CLOSE<IDCB> 
CALL SFILL<IBUF3,1,40,BLANK) 
CALL SMOVE<IBUF1,1,2•KDUNT,IBUFJ,1) 
CALL OPEN<IDCB,IERR,NAM1,1,ISECU) 
IF<IERR.NE.2)G0 TO 101 0150 

0'151 
OH'i2 
0 '15:~ 
0154 
0 15!'5 

C------------ ATTRIBUTES IN SELECT AND WHERE CLAUSES ARE 
C RETRIEVED FROM ITAB1 --------------------------

0156 

51 DO 60 KI=l,MT 
IF<IPRS<I-1,1>.NE.ITAB1CKI,21)>GO TO 60 
IF<IPRS<I-1,2).NE.ITABt<KI,22))G0 TO 60 
l1=M+1 

015'7 
0158 60 
01 ::i9 
0'160 
0161 
0162 

61 

65 
0 16,:~ 
0164 
0165 
0166 
0167 66 
0168 67 
0169 
0170 
0171 

{30 T() 6~; 

CONTINUE 
WIHTJ?.:(6,l"ll) 
FORMAT<lH ,"ATTRIBUTE NOT IN ITAB1") 
STOP 
CALL SFILLCIBUF1,1,20 1 BLANK> 
I<ONT=O 
DO 66 I G:m1 , 1 0 
IF<ITAB1(KI,IG>.EQ.1H >GO TO 67 
IBUFl<IG>=ITABl<KI,IG> 
I<ONT=I<ONT-t·1 
CALL SFILL<IBUF3,2•KOUNT+1,40,BLANK> 
CALL SMOVECIBUF1,1,2*KONT,IBUF3,2*KDUNT+1) 
IF<< KOUNT·H<ONT > • LT. 20) GO TO 6·~ 
GO TO 68 

C-·· .. ····-·--· .. ·----· 0172 
0173 c 
0174 

CHECK WHETHER HIE ATTIUBUTES GIVEN IN QUERY 

64 
0175 M:1 
0176 
0177 
0178 
0179 69 
0100 
II 181 
0102 
01H3 
0184 
018~j 

0186 
01B7 
0108 
0189 7:.:? 
0190 

EXIST IN THE DIRECTORY -----------------------
CALL SFILL<IBUF3,2•CKOUNT+KONT)+1,40,BLANK) 
CALL HASS<IBUF3,20,31,NUMBR> 
IF<NUMBR.EQ.O)NUMBR~3t 

CALL COI>E 
WRITE<IBUFF,69><IBUF3CIX>,IX=1,20) 
FORMAT<20A1) 
CALL SFILLCIE,1,256,BLANK) 
CALL READF<IDCB,IERR,IE,128,LEN,NUMBR> 
IF<IERR.LT.O>GD TO 101 
10( Q::::K OUNT ·H< ONT 
IER=O 
:rrtur>.::"I 
DO 72 rnuc::::t~3 

INO~t+CIBUC-1>*32 
IFCJSCOM<IBUFF,l,KKO,IE,INO,IER))72,73,72 
CONTINUE 
DO 79 N2::::32, 35 



0191. 
0192 
01.93 
0194 
019~) 

0196 
01.97 
019B 
0199 79 
0200 
01:!0 1 7'7 
020~~ 
o:~o:~ 7::s 
Oi!O 4 76 
o:~o5 
0~~06 

o:~o7 

020B 
o;~o9 75 
0210 
o;~11 

0212 
0213 
0214 
0215 7fJ 
o;;.~ t6 
o;~t7 
o;~1 a 
0~~19 
0£~20 
0:.?.21 

o:.:>.2:s 150 
o~~c~4 

0 ~~2~i 
n~~t:~6 
o:~27 
o;2i.?.B 
0~~~.?.9 
02:30 

CALL SFILL<IE,1,256,BLANK) 
CALL READF<IDCB,IERR,IE,12B,LEN,N2) 
IF<IERR.LT.O>GO TO 101 
IBUC=t 
no 79 u:tuc= 1 , 3 
INO=t+CIBUC-1>•32 
lEI~:::() 

IFCJSCOM(IBUFF,1,KKO,IE,INO,IER>>79J73>79 
CONTINUE 
t4R I TE < 6 1 77) 
FORMAT<1H ,'ATTRIBUTE NOT IN DIRECTORY'> 
STOP 
WlUTE <1, 76) 
FORMAT<HI ,'ATTI~IBlHE FOUND') 
KKB=23+(!BUC-1>*32 
CALL SMOUECIE>KKB,KKB+3,KF 1 1) 
CALL com:~ 

REA!)( KF > 75 H<2 
FOf~MAT<14) 

I<A=KA+1 
ISTRT (I( A) ~=K;~ 
CALL sMovE < n::) 1<1<:0+4 ,l<tf.f.H5, 1< G, ·1 > 
CALL CODE 
HEAD<I<G 1 78 H{3 
FORMAT <I;~) 
J<B:=I<B+1 
JL.EN ( I(B) ::::1{3 
IF<N.EQ.t)GO TO 200 
lFCM.EQ.IF>GO TO 150 
J:n-~I-1 

~(I== 1 
GO TO 57 
N==1 
1=1 
M::::O 
l>O 15t'5 J: = 1 ) MM 
DO 155 J::::1t2 
IF<IPRS<I,1) .NEi2)G0 TO 155 
IF<lPRS<I,2>.NE.26>GO TO 155 
I< I=t 

0231 GO TO 57 
0232 155 CONTINUE 
0233 WRITEC6,156> 
0234 156 FORMATC1H ,"• IS MISSING"> 
0235 STOP 
0236 c---------- HIE LITEr~ALS GIVEN IN QUERY ARE RETRIE'·..'ED 
o::.:-s-7 c FROM THE LITERAL TABLE !TAB -----------------------
02~58 200 DO 220 IJ<::=1,ML 



0239 IF<IPRS<l+1,1>.NE.ITABCIK,41))G0 TO 220 
0240 IF<IPRS<I+1,2).NE.ITAB<IK,42))G0 TO 220 
0241 GO TO 225 
0242 220 CONTINUE 
0 ;~4:5 
0~~44 
0245 
o:.:~46 

0~~4'7 
024B 
0249 
0~~!30 
0 ;.~~5 'l 
02~32 
o;?.::B 
0254 
o;~~55 

o;?.:% 
0257 
02.58 
025~1 

0~~60 
o;~61 

0262 
02~)3 

0264 
0 ;.~6~5 
0~~66 

o:~67 
0268 
0269 
0270 
0271 
027:?. 
027~1 
o;~74 

0275 
0276 
0~~77 
0278 
0:?.79 
0280 
o;.?.Bt 
0282 
O~!.t33 
0204 
02B~5 
0/!86 

MRlTE<6~~~~?.1 > 
221 FORMAT<1H ,"LITERAL NOT IN ITAB") 

STOP 
225 CALL SFILL<IBUFL,t,BO>BLANK> 

DO 2:30 l.=l l40 
230 IBUFL<L>=ITAB<Ik 1 L) 

CALL CLOSE<IDCB> 
C-·· .. ·-.. --·· .. ···-·-- APPROPRIATE DATA FIL.RS ARE OPENED ANI> l~ETRIEVAL 
C DONE ACCORDING TO QUERY -----------------

IF<CN1.EQ.1).AND. CIBUC1.EQ.1))G0 TO 235 
IF<CN1.EQ.2>.AND.<IBUC1.EQ.t)>GO TO 236 
IF<<N1.EQ.2).AND. <IBUC1.EQ.2>>GO TO 237 
IF<CN1.EQ.4>.AND.CIBUC1.EQ,t>>GO TO 238. 
IF< <N1.E{~.4> .AND. <HliJCt.E:(~.~~) >GO ·ro 239 
IFCCN1.EQ.5>.AND.<IBUC1.EQ.1))G0 TO 240 
IF<CNt.EQ.6),AND. <IBUCt.EQ.t>>GO TO 241 
IFC<Nt.EQ.5>.AND.<IBUC1.EQ.2>>GO TO 242 
~JR I TE < 6 ~ 243 > 

243 FORMAT<tH ,'WRONG RELATION NAME'> 
t~;35 CALL OPEN<IDCB,IERR,NAM3> 

IF<IERR.NE.2>GO TO 101 
GO TO 248 

236 CALL OPEN<IDCB,IERR,NAM4) 
IF<IERR.NE.2>GO TO 101 
GO lO ~~4B 

237 CALL OPEN<IDCB,IERR,NAM7,1,ISECU) 
IF<IERR.NE.2)G0 TO 101 
GO TO 240 

238 CALL OPEN<IDCB,IERR,NAM5) 
IF<IERR.NE.2>GO TO 101 

239 CALL OPEN<IDCD,IERR,NAM11,1,ISECU> 
IF<IERR.NE.2>GO TO 101 

GO Tt1 248 
240 CALL OPEN<IDCB,IERR,NAMB,t,ISECU> 

IFCIERR.NE.2>GD TO 101 
GO TO 248 

241 CALL OPEN<IDCB,IERR,NAM9,1,ISECU) 
IF<IERR.NE.2>GO TO 101 

GO TO 240 
242 CALL OPENCIDCB,IERRJNAMlO,l,ISECU> 

If<IERR.NE.2> GO TO 101 
248 IF<IQRY.NE.6)G0 TO 250 
342 l<tJNl::::O 

LO=O 



0287 
0288 
0289 
0290 
0291 
0292 
0293 345 
0294 344 
0295 
0296 250 
0297 
0290 
0299 
0300 
0301 
0302 
0303 
0304 232 
0305 
0306 
0307 
0308 
0309 
0310 346 
0311 
0312 
0313 
0314 
0315 
0316 
0317 
0318 
0319 
0320 350 
0321 352 
0322 353 
0323 
0324 
0325 
0326 
0327 354 
0328 
0329 
0330 
0331 
0332 
0333 
0334 

LP=1 
DO 345 LP•1,40 
IFCIDUFL<LP).EQ.tH >GO TO 344 
LO=LO+t 
IBUFC<LO>~IBUFL<LP> 
KUNT•KUNT+l 
CONTINUE 
IFCIFLGT.EQ.t>GO TO 346 
IFCIFLAG.EQ.t>GO TO 300 
DO 300 IN•1}10 
ITB=O 
CALL ffi~ILL<IB,1,256,BLANK) 

CALL READFCIDCB,IERR,IB,128,LEN,IN> 
IF<IERR.LT.O> GO TO 101 
CALL SFILLCIBUF2,t,512,BLANK> 
CALL CODE 
READ<IB,232>CIBUF2CIX>,IX=1,256) 
FORMATC256At> 
IER=O 
IST=ISTRT<KA> 
ISTT=2*IST-1 
ILT=ILEN<KA> 
LITL=2•<IST+ILT-1) 
IF<IQRY.NE.6>GO TO 292 
CALL SMOVE<IBUF2,ISTT,LITL,IBUFP,1> 
LH=O 
IF<ITB.EQ.t)GO TO 350 
LF=l 
DO 350 LF~1 1 40 
LH=LH+l 
IF<IBUFP<LF>.EQ.1H >GO TO 352 
IBUFX<LH)=IBUFP<LF> 
ITB=t 
CONTINUE 
IF<JSCOMCIBUFCtl,2*KUNT,IBUFX,1,IER>>353 1 354 1 353 
CALL SFILL<IBUFX,l,BO,BLANK> 
LH=O 
IFCLF.GT.40)G0 TO 300 
IF<IBUFP<LF+l>.EQ.tH >GO TO 300 
GO TO 350 
CALL SFILLCIBUFX,t,BO,BLANK) 
CALL SFILL <IBUFC,t,BO,BLANK) 
IFLGT~t 

IF<IBUFL<LP+1).EQ.1H >GO TO 245 
IF<LP+l .GT.40>GD TO 245 
KUNT=O 
Lo~o 

GO TO 345 



() ;5:'55 
03~~6 
o:·5;37 
03313 
o:~~s9 
0~34·0 
0~~41 
()342 
0343 
0~544 

0~~4~S 
o:~46 
o:~47 
0348 
o:~4'? 
03t)0 
0:'551 
0:5~52 
03~):'5 

0354 
o :·s~55 
03!56 
0:35'7 
0358 
o :s~59 
0:360 
03b1 
0362 
0363 
o:.364 
0365 
0366 
0:367 
0368 
0:369 
03'70 
0371 
0372 
0:3'73 
0374 
0375 
0376 
03'77 
03'70 
0379 
03HO 
0:301 
tno~~ 

292 IF<JSCOM<IBUF2,ISTT,LITL,IBUFL,t,IER)l300,245,300 
300 CONTINUE 

IFCIFLAG.EQ.t>GO TO 910 
GO TO 900 

24~) IFLAG::::t 
IFLGT::r.O 
ICONT=ICONT·t·t 

C------------- RESULTS OF RETRIEVAL ARE PRINTED ---------------
DO 251 LS=KA-1,1,-1 
GO TO 301 

251 CONTINUE 
IFCIQRY.EQ.6>GO TO 342 
GO TO 300 

301 IF<<ISTRT<LS) .EQ.t>.AND.<<N1.EQ,6>.0R.<<N1.EQ,6>.AND.<IBUC1.EQ.2)) 
*)>GO TO 3B;? 

IFCISTRT<LS).EQ.t>GO TO 371 
IF<CISTRT<LS>.EQ.41l.AND.CCN1.EQ.t).OR.<N1.EQ.2>.0R.CN1.EQ.4))) 

*GO TO 37'7 
IF<<ISTRT<LS>.EQ.41>.AND.C<<Nt.EQ.5) .AND.<IBUC1.EQ.1)),0R.C(N1 .EQ 

M.2>.AND. <IBUC1.EQ.2))))G0 TO 385 
IF<IBTRTCLS).EQ.61>GO TO 386 
IF<CISTRTCLS>.EQ.67).AND.<N1.EQ.4).AND.<IBUCt.EQ.2>>GO TO 387 
IF<ISTRT<LS>.EQ,67)G0 TO 373 
IF<<ISTRT<LS) .EQ.101).AND.CN1 .EQ.2))G0 TO 390 
1FCISTRTCLS>.EQ.101>GO TO 391 
IF< <ISTRT<LS> .EQ.O'l) .AND. <N1.EQ.4))GO 1'0 392 
IFCISTRTCLS>.EQ.Bt>GO TO 393 
IF<ISTRT<LS>.EQ.69)G0 TO 380 
IFCISTRTCLS>.EQ,111)G0 TO 394 
IFC<ISTRT<LS).EQ.85>.AND.<<N1.EQ.5).0R.<<Nt.EQ.2>.AND.<IBUC1.EQ.2 

*))>>GO TO 3'76 
IFCISTRT<LS> .EQ.77>GO TO 397 
IF<CISTRTCLS>.EQ.73>.AND.CN1.EQ.1))G0 TO 376 
IFCISTRT<LS).EQ.7J>GO TO 375 
IF<ISTRTO .. f:D.EQ.11.3>GO TO 390 
IF<ISTrfl'<I...S).Ef~.95)GO TO 400 
IF<ISTRT<LS> .EQ.83>GO TO 370 
IFC<ISTRTCLB) .EQ.85).AND. <N1.EQ.2>.AND.<IBUC1 .EQ.l))GO TO 381 
IFCCISTRTCLS).EQ,85),AND.<N1.EQ.4))G0 TO 383 
IFCCISTRT<LS>.EQ.115).AND.<N1.EQ.6>>GO TO 401 
IFCCISTRTCLB>.EQ.115).AND.<N1.EQ,5>>GO TO 402 
IF<<ISTRTCLS>.EQ.97>.AND.<Nt.EQ.1>>GD TO 384 
IF<ISTRT<LS>.EQ.97)G0 TO 403 
IFCISTRT<LS>.EQ.107>GO TO 404 
IF<ISTRTCLS>.EQ.B9)G0 TO 3'78 
IF<<ISTRT<LB>.EQ.135).AND.<N1.EQ.6))G0 TO 405 
IF<<ISTRTCLS>.EQ.99).AND.CN1.EQ.2>>GO TO 407 
IF<CISTRT<LS>.EQ.135>.AND.CN1 .EQ.5))G0 TO 406 



03t3:'5 
0~304 
()~·58~) 

() :~86 
03H7 
0388 
0:3 f:lS' 
{);3 ~~0 

0391 
039t~ 
o:3s):3 
0394 
o:-sn:i 265 
{);~96 

0:597 370 
0:'5(18 420 
0399 
0400 ~371 
0401 4;:.~ 1 
0402 
040:~ 37:.~ 
0404 42;~ 

04 o:~; 
0406 373 
040'7 41:.!3 
0408 
0409 3'75 
0410 4~~5 
0411 
0412 3'76 
041.3 4i:.~l') 

0414 
041 ~j 377 
0416 4:.?.7 
0417 
0418 378 
0419 4c!.8 
0420 
0421 380 
0 4;.~2 430 
() 4:.?.3 
04:~4 381 
04/.?.5 4:H 
04i.:?6 
04i~~7 38;;! 
0428 432 
0429 
0430 38~~ 

If<<ISTRT<LS>.EQ.99) .AND.<Nt.EQ.5)}G0 TO 408 
IF<ISTRT<LS>.EQ.147>GO TO 409 
IF<ISTRTCLS>.EQ.123>GO TO 410 
IF<ISTRTCLS).EQ.155)G0 TO 411 
IF<ISTRT<LB>.EQ.105>GO TO 412 
IF<IBTRT<LS>.EQ.t19)G0 TO 413 
IF<ISTRTCLS>.EQ.167)G0 TO 414 
IFCISTRT<LS>.EQ.143>GO TO 415 
IF<ISTRT<LS>.EQ.161)G0 TO 416 
IFCISTRT<LS>.EQ,125>GO TO 417 
IFCISTRT<LS>.EQ.lBJ>GO TO 418 
WRITE<6,265) 
FORMATC1H ,'CORRECT ATTRIBUTE IN DIRECTORY NOT FOUND~) 
STOP 
WRITE<6,420l<IBUF2CIX>,IX=B3,BB) 
FORMAT<1H ,1,' STATUS:- ',5X,6A1) 
GO TO 395 
WRITE<6,421>CIBUF2CIX>,IX~1~40> 
FORMAT<tH 1 / 1 ' TITLE:- ' ,5X,40A1) 
GO TO 395 
WRITE<6,422>CIBUF2<IX>,IX=71,72) 
FOf~MAT<HI ,1,' COPYNO:··H I ,5X,;.?.A1) 
GO TO 3~i?~i 
WRITEC6,423>CIBUF2<IX),IX=67,68) 
FORMAT<tH ,I,' VOLUME:- I ,5X,2A1) 
GO TO 395 
WRITEC6,425><IBUF2CIX>,IX=73,84) 
FOHMAT(11-1 ,1,' CAf~DNO:·· .. I ,5X,12A1) 
GO TO 395 
WRITE<6,426><IBUF2<IX>,IX=7J,BO> 
FORMATC1H ,1,' PRICE:- ' ,5X,8A1) 
GO TO 395 
WRITE<6,427>CIBUF2CIX>tiX=41,66) 
FORMAT<1H ,1,' AUTHOR:- I ,5X,26A1) 
GO TO 39~i 
11-liH TE U.) .~.42B ><I BIJF2 <I X) , I X::::B9, 9 6 > 
FORMATOH ,1,' L:CI-<DIV/ .... ' i!~IX,BA1> 
GO TO 395 
WI~ In:: ( 6, 430) < J.BUF-;~ (IX), IXr.::69, 70 > 
FORMAl<1H ,/, 1 EDITION: .... I )~iX,2A1) 

GO TO 395 
WRITE<6,431><IBUF2<IX>,IX=85~110) 
FORMATO!i 1/)J ISUEEN.~ME:- I 15X116A1> 
GO TO 3<15 
WRITE<6,432><IBUF2CIX>,IX;1,60) 
FORMAT<tH ,1, I NAME:- I i5X,60A1> 
GO TO 395 
WRITE<6,433)CIBUF2<IX>,IX=D5 1 94) 



04~H 

0 4~5;,~ 
04:t5 
() 4~~4 
04:~5 
04:~~6 
04]7 
04:38 
04:39 
0440 
0441 
0442 
0443 
0444 
0445 
0446 
044'7 
0448 
0449 
04~.~;o 

0 4~:;1 
0452 
0 4~'5:.~ 
0 4!::i'4 
04~)5 

04~56 
04ff7 
04~i8 
0459 
0460 
0461 
046~~ 
04(.-:.3 
0464 
04,,.)5 
046l') 
0467 
0468 
0469 
0470 
0471 
047:.? 
0473 
04'74 
04 7~5 
04'76 
0477 
047fJ 

4:53 

304 
434 

3fJ5 
4:37 

306 
4;5e 

~!)8'7 

4:3("1 

3S)O 
436 

391 
440 

392 
441 

393 
442 

394 

396 
444 

397 

:!)f/8 
446 

400 

401 
448 

402 
449 

403 
4~.)0 

404 

FOI~MAT (HI ; I' I l)lJEDATE; .. - I ,5X ~ 1 OA1> 
GO TO 395 
WRITEC6,434)<1BUF2<IX>,IX=97,116) 
FORMAT(lH ,1,' CALLNO:- I t5X,20At> 
GO TO 39~j 
WRITEC6,437><IBUF2<IX>,IX=41,80) 
FORMAT<1H ,1,' PUBNAME:- I ,5X~40A1) 
GO TO 395 
WRITEC6,43B><IBUF2<IX>,IX=61,100) 
FORMf4T(HI ,1,' PLACE:··· I ,5X,40A1) 
GO TO J<J~i 
WRITE<6,439)CIBUF2<IX>,IX•67,76) 
FDRMATC1H ,!,' DEGREE:- I ,5X,10A1) 
GO TO 395 
WRITE<6,436>CIDUF2<IX>,IX~101,130) 
FORMAT<HI ,;,~ ISSUEI'·'H>DR:•"' I >5X,30A1) 
GO TO 395 
WRITEC6,440><IBUF2<IX>,IX=101,110) 
FOI~MAT 01-1 , 1, ~ DAn:::·- ' , sx, 1 oAu 
GO TO 395 
WRITEC6,441><IBUF2(IX> ,IX~Bt,106) 
FORMAT<lH ,1,' SUPERVISOR:- I ,5X,26At) 
GO TO 3(15 
WRITE(6,442><IBUF2<IX>,IX=B1,84) 
FORMATC1H ,I,' YEAR:- I ,5X,4A1) 
GO TO 395 
WRITE<6,423><IBUF2<IX>,IX•111,112) 
GO TO :!)95 
WRITE<6,444)CIBUF2CIX>,IX=B5,94) 
FORMAT(1H ,1,' MONTH:- I ,5X~10A1) 
GO TO 3~75 

WRITEC6,442><IBUF2(IX>,IX=77,80) 
GO TO 395 
WRITE<6,446><IBUF2<IX>,IX=113,114) 
FORMATC1H ,1,' NUMBER:- I ,5X,2A1) 
GO TO 395 
WRITEC6 1 423><IBUF2CIX>,IX=95,96) 
GO 'TO 395 
WRITE<6,44B><IBUF2<IX>,IX=115,1J4) 
FORMAT<1H ,1, 1 EDITOR:- ' 1 5X,20A1> 
GO TO 395 
WRITE< b, 449) ( HH.JF:.:! < I>O, !X=t15,. 1 ~~4) 
FORMAT<1H ,/,' FIELD:- I ,5X,20A1> 
GO TO 395 
WRITE<6,450><IBUF2CIX> 1 IX•97,98) 
FORMAT<HI ,/,' COPYNO:·~· I >5X)~?.A1) 
GO TO 395 
WRITE<6,451)<lBUF2<IX>,IX•t07,146) 



0479 451 FOIHiA'T<HI ,1~' :tN~HilUTE::-- I ,40A1) 
0480 GO TO 395 _ 
0481 405 WRITEC6,434)(1BUF2<IX>,IX=135,154) 
0482 GO TO 395 
0483 406 WRITE<&,453)CIBUF2<JX>,IX=135 1 174) 
0484 453 FORMAT<tH ,I,' SUBFIELD:- ' ,5X,40A1) 
0485 GO TO 395 
0486 407 WRITE<6,435l<IBUF2<IX>,IXa99,104) 
048'7 435 FORMI'H<1H ,l,' ACCNO:·- I ~~iX,MH> 
0488 GO TO 395 
0489 408 WRITE<6,449><IBUF2<IX>,IX~99,1tB) 
0490 GO TO 395 
0491 409 WRITEC6,449)CIBUF2<IX>,IX~t47,166) 
0492 GO TO 395 
0493 410 WRITE<6,449)CIBUF2<IX>,IX=123,142) 
0494 GO TO 395 
0495 411 WRITEC6,435)CIBUF2<IX>,IX~t55,160) 
0496 GO TO 395 
0497 412 WRITEC6,434>CIBUF2<IX>,IX~10S,124) 
0498 GO TO 395 
0499 413 WRITEC6,4SJ>CIBUF2CIX>,IX=119 1 15B> 
0500 GO TO 395 
0501 414 WRITEC6 1 45J><IBUF2CIX>,IX=167,206) 
0502 GO TO 395 . 
0503 415 WRITEC6,45J)CIBUF2<IX>,IX=143,182) 
0504 GO TO 395 
0505 416 WRITE<6,420>CIBUF2<IX>,IX•161 1 166) 
0506 GO TO 395 
0507 417 WRITE<6,420)CIBUF2<IX>,IX=125,130> 
0508 GO TO 395 
0509 C··~·-·-·-·--··~·----- IF TI-lE QlJDf:J~Y IS ON A VIEW TI-lE CORf~ESPONDING 
0510 C CHECKS ARE MADE ON VIEW DIRECTORIES AND RETRIEVAL 
0511 C IS DONE ACCORDINGLY ------------------· 
0512 418 CALL SMOVE<IB,1BJ,1B6,NF,1> 
0513 CALL CODE 
0514 READ<NF,419)NG 
0515 419 FORMAT<I4> 
0516 CALL SFILL(NE,1,512 1 BLANK) 
0517 CALL OPEN<IDCB2,IERR,NAM12,1,ISECU> 
0518 IF<IERR.NE.2)G0 TO 101 
0519 CALL READF<IDCB2,IERR,NE,256,LEN,NG> 
0520 IF<IERR.LT.O>GO TO 101 
0521 WRITEC6,465)(NE<IX>,IX•1,256) 
0522 465 FORMAT<tH ,1,' ABSTRACT:- I ,5X~256A2) 
0523 CALL CLOSECIDCB2) 
0524 395 IF<IVEW.EQ.1)G0 TO 720 
0525 GO TO 251 
0526 500 CALL SFILL<IBUF3,1,40,DLANK) 



0~5;~7 

0~:528 
()5~?.9 
05:'50 
0531 
0!5:32 
o~;;:3:3 

0534 505 
0535 503 
0 ~'5~16 501 
0~3~57 
053El 502 
0539 
0540 
0541 509 
0542 
0543 506 
oei44 
0545 
O~i46 
O~i47 

0548 51{) 
0549 507 
0 ~i!':i 0 
o::tst 
0~)52 

O!i53 
0554 
055!) 
0556 
05~)7 

05!:)8 
0559 50B 
0560 
0561 
0562 
0~36;5 

0564 
o~;65 515 
0566 
0567' 
0!568 
0~569 
O:":i'7 0 
0571 
0572 
0 ~;·7:'5 
0!7i'74 

CALL SMOVE<IBUFt,1,2*KOUNT,IBUFJ,1) 
CALL OPEN<IDCB,IERR 1 NAM6,1,ISECU) 
IF<IERR.NE.2>GO TO 101 
IFCIQRY.EQ.6>GO TO 502 
DO 505 10::::1, MT 
IF<IPRS<I+3 1 2>.NE.ITAB1<KI,22))G0 TO 505 
GO TO 506 
CONTINUE 
WI~ ITE: < 6, !7i0 1 ) 
FORHAT<1H ,'ATTRIBUTE NOT IN ITAB1 1

) 

STOP 
DO 509 I<I=t ,MT 
IF<IPRS<I+4,2>.NE.ITAB1CKI,22))G0 TO 509 
GO TO 506 
CONTINUE 
GO TO 503 
I<ONT:=O 
CALL SFILL<IBUF1,1,20,BLANK> 
DO 510 IG=1.,10 
IF<ITAB1<KI,IG>.EQ.1H >GO TO 507 
IBUF1CIG>~ITAB1CKI,IG> 
I<ONT=I<ONT+t 
CALL SFILL<IBUF3,2*KOUNT+1,40,BLANK> 
CALL SMOVECIBUF1,l,2*KONT,IBUF3,2*KOUNT+1) 
I( I( 0::::1( OUNT +I< ONT 
CALL HASS<IBUFJ,I<KO,~H ,NUMBH) 
IF<NUMBR.EQ.O>NUMBR=31 
CALL SFILLCIE,t,256 1 BLANK> 
CALL READFCIDCB,IE~R,IE,128,LEN,NUMBR) 
IF<IERR.LT.O>GO TO 101 
CALL CODE 
WRITE<IBUF~ 1 508)(1BUF3<IX>,IX=1,20> 
FOI'~MAT <~~OAt ) 
If.IUC=l 
DO 515 IBUC=1,4 
INO=l+(IBUC-1>•36 
lEI~=O 
IF(JSCDM<IBUFF,t,KKO,IE,IN0 1 IER))515,520,515 
CONTINUE 
DO 525 N:~=32, 34 
CALL SFILLCIBUFF,1 1 20,BLANK> 
CALL SFILL<IE,1,256,BLANK> 
CALL READF<IDCB,IERR,IE,t2B,LEN,N3) 
IF<IERR.LT.O>GO TO 101 
l:BUC=1 
DO 525 IBUC=1 1 4 
INO=l+CIBUC-1>•36 
IF<JSCOMCIBUFF,t,KKO,IE,INO,IER))525 1 520,525 



0575 5£~5 
o~~i76 
O~Y/7 5;.?.6 
057B 
05'79 5i~O 
0580 5i.?.7 
05iH 
05Bt.?. 
05K~ 
0:584 
058t) 528 
0586 
0:7j87 
05BB 
05H9 
()~j90 

0591 529 
0592! 
O~'i93 

0594 
0595 
0596 
0!'597 5~50 
0598 
0 ~j'jHJ 
0600 
06 () 1 
060~~ 
060~5 600 
0604 
U605 
0606 605 
0607 
060B 
0609 606 
0610 
061"1 61{) 
061 ;.~ 
061:3 
0614 611 
061~) 6~:!5 
0616 615 
061'7 
0610 
0619 
() 6i2! () 
0 bi:! 1 
062:~ 

COi'HINliE 
WR 1 TE < 6, 5:?.6) 
FORMAT <1 H , 'ATTRIBUTE NOT IN VIE~J DH~ECTDRY') 
STOP 
WRlTE<1,527> 
FORMATC1H ,'ATTRIBUTE FOUND IN VIEW') 
KKB=27+<IBUC-1>•36 
CALL SMOVECIE,KKB,KKB+3,KF,1) 
CALL CODE 
REf~I>O<F 1 5i.?.8)1(2 
FOR~1AT( I4> 
I(A=I<A+l 
ISTRT<I<A)=K2 
CALL SMOVE<IE,KKB+4,KKB+5,KG,1) 
CALL CODE 
READ< KG 1 529) IC3 
FORMAT< J:2) 
I(I::l=KB·t-1 
I I_ EN ( I< Iil ) ::::1< 3 
CALL SMOVE<IE,KKB+6,KKB+7,KG>1) 
CALL CODE 
I~EAIHKG }530 >1<4 
FORMf4T<I2> 
KG:;:J(C+1• 
IRHS<KC>=K4 
IFCIFL.EQ.1)G0 TO 615 
1<5=IRHf.H 1 > 
GO TO (600 1 605,237,606),K5 
CALL DPEN<IDCB1,IERR,NAM3> 
IF<IERR.NE.2>GD TO 101 
GO TO 610 
CALL OPEN<IDCB1,1ERR,NAM4) 
IF<IERR.NE.2>GO TO 101 
GO TO 610 
CALL OPEN<IDCB1,IERR,NAM5) 
IF<IERR.NE.2>GO TO 101 
IFL=1 
IFCIQRY.EQ.6)G0 TO 622 
IFCIPRS<I+5,2).NE.ITAB<1,42>>GO TO 620 
DO 625 L:::l t 40 
IBUFL<L,>::~J:TAB<l,L) 

I=I·-1 
IF<I.EQ.1)~0 TO 700 
I<I=-~1 

PO 630 K 1=1., MT 
IF<IPRS<l,2).NE.ITAB1CKI,22>>GO TO 630 
IG=l 
GO TO 506 



0623 
0624 
(J 6;?.~.i 

0626 
0(;,;~7 

o6;~a 
06~~9 

ot>:.3o 
06:H 
0632 
063~S 
0634 
0 6:3~'5 
0636 
0637 
0638 
0639 
0640 
0641 
0642 
0643 
0644 
064~'5 
0646 
064'7 
0648 
0649 
0650 
06~i1 
I)(:, 5 ;;.! 
0653 
0654 
06~55 
06~'56 
06~.)7 

0650 
0(:>!'59 
0660 
0661 
0662 
0663 
0664 
()665 
0666 
0667 
066fJ 
0669 
() 6 '70 

630 

631 

6~.:.~o 

621 

6 ';)':) 
t-~· 

'700 

699 

703 
'704 

702 

701 

706 

707 
700 

CONTI NUl;: 
WRI'J'E<6,6~31) 
FORMATCtH ,'VIEW ATTRIBUTE NOT IN ITAB1') 
~HOP 
WI~ lTE < 6, 6;~'1) 
FOI~MAT<HI ,'VIEt~ LITERAL NOT IN ITAB') 
STOP 
IF<IPRS<I+6,2>.NE.ITAB<1,42>>CO TO 620 
GO TO 6'11 
IST::.o:ISTRT<l> 
ISTT=;.~~HST .. ·l 
IFLGL::::O 
lLT=lLEN<t> 
LITL::r.2*<IST+ILT-1) 
IFCIQRY.NE.6)G0 TO 702 
KUNT=•O 
LO=:O 
Lfh:::l 
1)0 703 LP=l,40 
IF<IBUFL<LP>.EQ.tH )GO TO 704 
LO=LO+t . 
IBUFC<LO>=IBUFLCLP) 
I<UNT::r.I(UNT+1 
CONTINUE 
IF<IFLGT.EQ.t)GO TO 706 
IF<IFLGL.EQ.t>GO TO 710 
DO 71 0 IN~= 1 , 1 0 
J:TB=O 
CALL SFILL<IB,1,256 1 BLANK) 
CALL SFILL<IBUF2,1,256,BLANK> 
CALL READF<IDCB1,1ERR,IB,12B,LEN,IN> 
IF<IERR.LT.O>GO TO 101 
CALL CODE: 
READ<IB,701><IBUF2<IX>,IX=1,256) 
FOf~MAT ( 256A1 > 
IER=O 
IFCIQRY.NE.6>GO TO 705 
CALL BMOVE<IBUF2,ISTT,LITL,IBUFP,l) 
1..1·1~ 0 
IFCITB.EQ.t>GO TO 707 
LF=1 
DO 707 LF=1,40 
LH=LH+t 
IFCIBUFP<LF>.EQ.lH >GO TO 708 
IDUFXCLH>=IBUFP<LF) 
ITB=l · 
CONTINUE 
IF<JSCOM<IBUFC,1,2*KUNT,IBUFX,1,IER>)709,711,709 



06'71 
0672 
()67:5 
0674 
06'7~i 

06'76 
0677 
06'78 
0679 
0680 
0 6f.)'l 
069:.:~ 

068:3 
06H4 
068~') 

06H6 
06B7 
0613fj 
06B9 
0690 
0691 
069:.~ 
069:5 
0694 
()6<?5 
0696 
0697 
0698 
0699 
0'700 
0701 
l)702 
070:~ 

0704 
0/'0~.i 

0706 
0707 
0708 
0709 
0'?1 0 
07ll 
0712 
0713 
0?14 
07tr-:~ 
0716 
0.'71.7 
0'718 

709 

'711 

'705 
710 

'715 

101 
912 

900 
911 

910 

950 

960 
1000 
1 (J 0 1 

CALL SFILLCIBUFX,t,BO,BLANK> 
LH=O 
IF<LF.GT.40)G0 TO 710 
IF<IBUFPCLF+l),EQ.1H )GO TO 710 
GO TO 70'7 
CALL SFILL<IBUFX 1 1>80,BLANK) 
CALL SFILLCIBUFC,t,BO,BLANK> 
IFLGT=1. 
1FCIBUFL<LP+1).EQ.1H >GO TO 715 
IFCLP+1.GT.40)G0 TO 715 
I<UNT::::() 
LO=O 
GO TO 703 
IF<JSCOM<IBUF2,ISTT,LITL,IBUFL,I,IER>>710,715,710 
CONTINUE 
IF<IFLGL.EQ.t)GO TO 910 
GO TO 900 
J:Ft.GL::::t 
IFLGT::::O 
ICONT=J:C:ONT+1 
DO 720 LSaKA,2,-1 
GO TO 301 
GONllNUE 
IFCIQRY.EQ.6>GO TO 699 
GO TO 710 
WRITE<b,912>IERR 
FORMAT<lH ,'IERR=',I2> 
STOP 
WfHTE<6,911) 
FORMAT<lH ,'LITERAL DOES NOT EXIST IN DATA FILE') 
STOP 
CALL CLOSE<IDCB> 
IFCIVEW.NE.t>GO TO 950 
CALL CLOBE<IDCB1> 
IF<IQRY.NE.4>GO TO 1000 
WRITE<6,960)1CONT 
FORMAT<tH ,'COUNT=',I4) 
MRITEU~, 1001) 
FORMATC1H 1 1 1 ' QUERY PROCESSED'> 
CALL EXEC<ICOE,ICNAM> 
END 
PROGRAM I<RET ,5 
INTEGER BlANK,lTABl<J0,22>,ITAB<30,42>,IPRS<50 1 3),1STB1<20,B> 

*,IBUFC20>,IDCB<144),NAM1<3>,NAM2(3),IA<20>,IDC20),IGC20> 
·X·, ISECU< 3), IB< '1;.:!8), IS1'13 ( E'iO 12), I<OMN ( 3) 

COMMON ITAB,ITABl,ISTB,MM,MT,ML,IPRB,IQRY,IF,ISTB1 
DATA NAM1,NAM2/2HTE 1 2HBT,2H1 1 2HTE,2HST,2H2 I 
DATA ISECU/2H-7,2H56,2H19/ 



0?'19 
071/.~0 
07;.~1 
0/'2;2 
() '/~.~ ~~ 

0724 
() '/2 ~7i 
07:..?.6 
0'1~~7 
0720 
0'729 c• 

... 1 

o·1:·~o 6 
0 7:'51. 
07:32 7 
073:~ 
OT54 
0735 
0'7:36 
0737 
0'7313 
0'7'..~9 
0740 
0'741 
0'74~~ 

0'14:3 
0'744 
0?4~) 

0746 
0747 
0'740 
0'?49 
O'n"iO 15 
onH 10 
0752 
075:'5 
0'754 
0755 
0756 
07~.i7 

0750 
07~iS' 
0760 
0761 
0762 16 
0763 20 
0764 21 
0765 "J':) 

'"'"" 0766 

DATA BLANK/000040B/ 
DATA ICDAti<DMN/8,~21,.1GL,;.?.HEA~~~HR I 
N=t 
KON=O 
I<OUNT::::O 
l<t1NT=O 
NT=O 
DO 5 K=t,~~O 
IF<ITAB1<1,K> .EQ.1H >GO TO 6 
IBUF<K>•ITAB1<1,K) 
I( OUNT =I< OUNT +1 
CALL CODE 
WRITE<IA,7><IBUF<IX>,IX~t,20> 
FOR MAT < 2 0 A 1 > 
CALL HASSCIDUF,10,6,NUMBR) 
IF<NUMBR.EQ.O>NUMBR=6 
Ni =NUMB!~ 
CALL SFILL<IG,1,40,BLANK) 
CALL SMOVE<IBUF,1,2*KOUNT,IG,1) 
CALL OPEN<IDCB,IERR,NAM1,2,ISECU> 
IF<IERR.NE.2>GO TO 101 
CALL SFILLCIB,1,256,BLANK> 
CALL READF<IDCB,IERR,IB,12B,LEN,N1> 
IFCIERR.LT.O>GO TO 101 
IBUC=t 
CALL SFILL<ID,1,40,BLANK> 
DO 10 lBUC=:•1, 4 
INO=l+<IBUC-1>*12 
IEND~tO+<IBUC-1>•12 
IER=O 
IF<JSCOM<IB,INO,IEND,IA,t,IER))15,100,15 
IF<JSCOM<IB,INO,IEND,ID,l,IER>>t0,30,10 
CONTINUE 
l>O 20 Ht::::'J .• 10 
CALL SFILL<IB,1,256 1 BLANK> 
CALL READF<IDCB,IERR,IB,12B,LEN,IR> 
IF<IERR.LT.O)GO TO 101 
l:BUC=l 
DO 20 HHJC=•l ,4 
INO=t+<IBUC-1>*12 
IEND=tO+<IBUC-1)*12 
IER=O 
IF<JSCOM<IB,INO,IEND,IA,1,IER))16,100,16 
IF<JSCOMCIB,INO,IEND,ID,l,IER>>20,29,20 
CONTINUE 
ldR I TE < 6 , 22 ) 
FORMAT<lH ,'NO PLACE IN DIRECTORY') 
STOP 



0'767 29 
0'76B ::so 
0769 
0'771} 
0'771 
07'72 
077~~ 

0774 
0775 
0776 
0777 
07'78 
07'79 
0780 
0781 
0782 
078~~ 
0'784 
078!5 
0'/86 31 
0'78'7 3~5 
07H8 
0'709 36 
O:?lJ 0 
079'), 37 
\)'792 
079:3 3B 
0794 
1.1:79::) 39 
0796 40 
0'/9'7 
()'/98 
0799 
0800 
0001 
oao;:! 45 
08()3 46 
0804 
0805 
OH06 
0807 
0808 
0809 
0810 
OB11 
0812 
0813 
0814 

N1. ::::IR 
I:BUCF=IBUC 
CALL SMOVE<IA,l,KOUNT,IB,INO) 
lM::::t 
IEt::::O 
CALL SDEA2CIM,t,2,IE1) 
CALL SMOVE<IM,1,2,IB,IEND+1) 
CALL WRITFCIDCB,IERR,IB,O,Nt> 
IFCIERR.LT.O)GO TO 101 
CALL SFILL<IB,1,256,DLANK> 
CALL READF<IDCB,IERR,IB,12B,LEN,N1> 
IF<IERR.LT.O>GO TO 101 
CALL CLOSECIDCB> 
I>O 35 IP::::1,20 
IFCISTB1CIP,71.EQ.2)G0 TO 31 
IF<ISTB1<IP,7>.NE.1>GO TO 35 
IF<ISTB1<IP,B>.EQ.10)G0 TO 37 
IF<ISTB1<IP>8).EQ.12)G0 TO 38 
IFCISTB1CIP,8>.EQ.22)G0 TO 39 
IF<ISTB1CIP,8),EQ.JJ)G0 TO 500 
CONTINUE 
t~R I TE < 6 ~ ~~6) 
FOI<MAT<1H ,'TYPE MISSING') 
STOP 
JTYP=3 
GO TO 40 
ITYP=-";~ 
GO TO 40 
lTYP::::t 
CALL SFILL< IBUF, 1 1 40 ,:BLANK) 
N==N+l 
I<ONT::::O 
l>O 45 IS=t,10 
IF<ITABt<N,IS>.EQ.1H >GO TO 46 
IBUFCISl=ITABl<N,IS> 
I<ONT::::KONT+1 
CALL SMOVE<IBUF 1 1,2~KONT,IG,2•KOUNT+1> 
CALL HASS ( IG > ~~0, 31 , NUMBR) 
IF<NUMBR.EQ.O>NUMBR=31 
N2=NUMBR . 
CAlL OPENCIDCB,IERR,NAM2,2,ISECU) 
IF<IERR.NE.2>GO TO 101 
CALL SFILL(IB,1,256 1 BLANK> 
CALL READFCIDCB,IERR,IB,12B,LEN,N2) 
lFCIERR.LT.O)GO TO 101 
J.BUC=l 
I>O 50 l: F.IUC:~: 1, 3 
INO::::t+CIBUC-1>*32 



0815 
Of:H6 
01317 
osis 50 
OfH9 
0820 
0021 
002? 
0823 
OB24 
0025 
08~:!6 
08::?'7 
082B 
0829 51 
OB30 
OB31 ~)4 

OB3f..! 55 
0033 
08:54 
0835 56 
OB36 
OB~?S7 
0838 
083',l 
0840 
0841 
OB42 
084~!5 
0844 bO 
0845 
0846 
OH47 
0840 61 
0849 
08~10 
08!.'H 
08::'.i2 
0853 62 
08!")4 
Ol155 
0~356 

0857 63 
0058 
08~59 
()860 
OB61 
unc-:.r~ 

IEND=20+(JBUC-1)*32 
IER=O 
IF(JSCOM(IB,INO,IEND,ID,1,IER>>50,55,50 
CONTINUE 
DO 51 I I~ 1 ::::32 I 35 
CALL SFILLCIB,1,256,BLAN~) 
CALL READF<IDCB,1ERR 1 IB,12B,LEN,IR1> 
If<IERR.LT.O>GO TO 101 
IBUC=t 
1)0 51 I f.tll(>-:: 1 I :3 

· INO~t+<IBUC-1)*32 
IEND~20+<IBUC-1>*32 
IE:R=O 
IF<JSCOM<IB,INO,IEND,ID,1,IER))51,54,51 
CONTINUE. 
GO TO 2'1 
N;:?.=IRl 
CALL SFILL<IA,1 1 40,BLANK) 
GALL CODE 
WRITECIA,56)CIGCIX>,IX=1,20) 
FORMAT< (?.OAt) 
CALL SMOVE<IA,t,KOUNT+KONT,IB,INO) 
IE1=0 
CALL SDEA2<ITYP 1 1,2,IE1) 
CALL SMOVE<ITYP,1,2,IB,IEND+1) 
NT::::NT+1 
IF<NT.GT~ML)GO TO. 500 
CALL SFILLCIBUF,1,40,BLANK) 
DO 60 LT=:1,20 
IDUF<LT)=ITAB<NT,LT> 
CALL SFILLCIA,1,40,DLANK) 
CALL CODE 
WRITE<IA,61><IBUF<IX),IX=1,20) 
FORMAT(20A1) 
CALL SMOVE<IA,1,4,IB,IEND+3) 
NTm~NT+l 
CALL SFILL<IBUF~1,40,BLANK> 
DO 6~~ 1..1'1::::1 1 20 
Int.JF <L T1) :;::! TAIH NT, L T1) 
CALL SFILL<IA,1,40,BLANK> 
CALL CODE 
WRITE<IA 1 63>CIBUF<IX>,IX::::1,20) 
FONMAT (~~OAt) 
CALL SMOVECIA,1,2,IB,IEND+7) 
IEt=O 
JFCKON.EQ.t)GO TO 70 
CALL SDEA2(IBUCF,1,2,IE1) 
I<ON=t 



0863 
0864 
0865 
0866 
0867 
0868 
0869 
0870 
0871 
0072 65 
0873 
0074 

IF<N1.LT.10)G0 TO 65 
K1=MOD<Nt,10) 
K2•N1/10 
IE1=0 
CALL SDEA2CK2,1,2,IE1> 
CALL SDEA2CK1,1,2,IE1) 
CALL SMOVE<K2,2,2,NA,1) 
CALL SMOVECK1,2,2tNA,2) 
GO TO 70 
IE1=0 
CALL SDEA2<N1 1 1 1 2 1 IE1> 
CALL SMOVE<N1,1,2,NA,1) 
CALL SMOVE<NA,l,2,IB,IEND+9) 
CALL SMOVE<IBUCF,1,2,IB,IEND+11> 
CALL WRITFCIDCB,IERR,IB,O,N2) 
IF<IERR.LT.OJGO TO 101 
GO TO 35 

100 WRITE<6,103) 

0875 70 
0876 
0877 
0878 
0879 
0880 
0881 
OBD2 
0883 
0884 
0885 
0886 
0887 
0888 
OU89 
0890 
0891 
OB92 
0893 
0094 
0895 
0896 
0897 
089U 
0899 
0900 
0901 
0902 
0903 
0904 
0905 
0906 
0907 
0908 
0909 
0910 

103 FORMAT<t~ ,~RELATION ALREADY CREATED BEFORE,GIVE ANOTHER NAME') 
GO TO 500 

101 WRITEC6,102>IERR 
102 FORMAT<tH ,'IERR=',I4) 

STOP 
500 CALL CLOSECIDCB> 

CALL EXECCICDA,KOMN) 
END 
PROGRAM UPDAT,5 

c ----·····••***************************************************** 
C * This segMent helps to MODIFY tuples or to DELEl'E tuples * 
C * froM data file according to specificat~ons . * 
c ************************************************************ 

. INTEGER IDCB<400>,NAM7(3),N~MBC3>,BLANK,ITAB1(30,22>,IBUF<40), 
•IBUF1<144>,IBUF2<85),NAM9<3>,ITAB<30 1 42>,IBC40>,IDCB2 
•<400>,NAM1<3>,NAM2<J>,IBUFLC20),1SECU(3),IBFR<3),NAM3C3),NAM4(3) 
•,ISTBC50,2>,NAM5<J>,NAM6(3),NAM10C3>,NAM11(3) 1 NAM12(3),NAM13(3) 
* 1 ISTB1<20 1 B>,ICODEC20),IPARSC50,3),LLNAM(3) 

COMMON ITAB,ITABl,ISTB,MM,NANA 1 IVAR5,lPARS,IQRY,IF,ISTB1,KMM,ICODE 
•,JJNUM,JFLAG 

DATA NAM7,NAMB,NAM9,NAM1,NAM2,BLANK/2HDB,2HMS,2HRD,2HDB,2HMS,2H8 I 

•2HDB,2HM8,2H11,2HGA,2HRD,2HAT,2HIS,2HUF,2HYL,000040B/ 
DATA ISECU>NAM3,NAM4/2H-7t2H56,2H19,2HDB,2HMS,2H00,2HDB,2HMS,2H01/ 
DATA NAM5,NAM6,NAM10,NAM11,NAM12/2HJU,2HRN,2HAL,21iTH,2H9I,2HS I 

M2HJF,2HLS,2HFD,2HC0,2HNF,2HFD,2HC0,2HNF,2HNC/ 
DATA NAM13,LLNAM,ICODX/2HUS,2HRC,2HOD,2HCL,2HEA,2HR ,8/ 
ICHAR=O 
NUM=O 
IFLAG=O 
ITEST=O 



{)?11 
0912 
0913 
0914 
0915 
0916 
0917 
0918 
0919 
0920 
0921 
0922 
() 9 ;;.!:3 
09;!4 
0'125 
0926 
0927 
0920 
092'~ 
0930 
09:'51 
09;32 
09:53 
0934 
0935 
()9:36 
09:37 
09:38 
09:39 
0940 
0(?41 
0942 
0943 
0944 
094~5 
0946 
094'7 
0948 
()Cl49 
on:jo 
o•J51 
0952 
09~i3 

09~i4 
09~)~5 
0956 
0957 
09~)8 

L.Vf4L:::O 
C ·"··- .... -.. *** ContenH; of fj.r·st row of ar·r·ay ITAlH is tr'~\nsff'EH'E~d to IBUF * 
C ----*** & characters are also counted , 
C ----•** ITAB1 contains all IDENTIFIERS in query stateMent 

CALL SFILL<lBUF,1 1 40,BLANK> 
I>O 2 KP::::t > 1 0 
IF.CITAB1(1>KP>.EQ.1H > GO TO 30 
J: CHAr~::;: I CHf-iR + l. 
IDUF<KP>=ITABt<t,KP> 
CALL HASBCIBUF,10,6,NUMB> 
IFCNUMB.EQ.O> NUMB=6 
CALL SFILL< IBUFL,1,40,BLANK> 

C ----•** Conversion froM A1 forMat to A2 forMat ***----

33 

GALL CODE 
WRITE<IBUFL,33) <IBUF<LK>,LK=1,10) 
FORMAT< 1 OAt) 
IF ( JFLAG.EQ.t ) GO TO 22 
CALL SFILL <IB,t,40,BLANK> 
CALL SFILL CICODE,l ,40,BLANK> 
DO 43 IJH::::l. ,6 

43 ICODECIJH>=ISTB1<1,IJH) 
C ----*** Conversion froM A1 forMat to A2 ForMat •••----

4 

CALL CODE 
WRITE<IB,4> <ICODE<IG),IG=1,6) 
FORMATC6A1) 
CALL SMOVE<IBUFL,1 1 ICHAR,IB,7) 

* 

C ----*** File USRCOD is opened to check the right of update for user * 
CALL OPEN<IDCB,IERR,NAM13,1,ISECU) 

5 

IF<IERR.NE.2> GO TO 705 
CALL SFILL < IBUF1,1,200,BLANK) 
CALL READF<IDCB,IERR,IBUF1,1DO,LEN,JJNUM> 
IF<IERR.LT.O> GO TO 705 
DO 5 JJJ:::: 1,10 
KSTRT=7+(JJJ-1>•1S 

I IF<JSCOMCIB,1,16,IBUFt,KBTRT,IER>) 5,6,5 
CONTINUE 
GO TO 710 

6 CALL CLOSECIDCB> 
C ----*** File DBMSRD is opened to check the relation naMe specified ** 
C ----*••------------ by user ----------------------------•• 
22 CALL OPENCIDCB,IERR 1 NAM7,1,ISECU> 

34 

IF<IERR.NE.2> GO TO 705 
IRSIZ=30 
CALL SFILL<IBUF2,1,64,BLANK> 
CALL READF<IDCB,IERR,IBUF2,IRSIZ,LEN,NUMB> 
IF(IERR.LT.O> GO TO 705 
IF<IFLAG.EQ.1) GO TO 35 
IER::r.O 



0959 
0960 
0961 
0962 
0963 
0964 
096~5 
()<166 
0967 
0968 
0969 
0970 
0'171 
0972 
(J 97~~ 

0974 
0975 
09:'16 
097'7 
0(178 
0979 
0980 
0981. 
o9a;~ 

f1<JB3 
0984 
09B5 
0986 
09H7 
1)'788 
0989 
0990 
0991 
0992 
o<?<J3 
09'14 
09':?~5 

0996 
()t/97 
f) !_)Hj)'8 

0999 
'1 0 00 
1001 
J 0 02 
100:?; 
1004 
1 0 0~5 
1.006 

DO 4 0 NVAR::~t t 4 
NSTRT=1+<NVAR-t>•12 
NFLAG=b+<NVAR-1)*6 
IF<JSCOM<IBUFltl,ICHAR,IBUF2,NSTRT,IER>> 40t45,40 

40 CONTINUE 
C ----••• Flag is set to 1 to indicate that relation naMe is •••---~ 
C ----•••------ not in original directory -------•••----

IFL.AG=l 
CALL CL08E<IDCB) 

C ----••• File DDMSOO is opened to check the view relation naMe •••--~ 
C ----•*•--------- in VIEW directory -------*** ___ _ 

CALL OPEN<IDCB,IERR,NAM3,1,ISECUl 
IFCIERR.NE.2> GO TO 705 
Il~e~rz= .. z'!) \ '"·' "H-
CALL HASS<IBUF,ICHAR,19,NUMB> 
IF<NUMB.EQ.O> NUMB=19 
GO TO 34 

35 DO 36 1~1~5 
UHR T = 1 + < J. -·1 ) * 1 6 
NFl.AG=7·~· < J .... 1 ) *7 
IFCJSCOMCIBUFL,1,ICHAR,IBUF2,LSTRT,1,IER>> 36,38,36 

:~6 CONTINUE 
WRITE<6,37) IBUFL 

37 FORMAT< HI 'nru::LATION NAt1E II> 
11 ~0H(· 11 

i' tXl5Ai:~, 'lX, "**~' 11 
J 

11 NEITHER IN 
•VIEW 11 ,I, "NOI~ IN ACHIAL DII~ECTDr~Y II) 

GO TO 710 . 
38 CALL SMOVE<IBUF2,C2*NFLAG>-1,2*NFLAG,JVAR,1) 
C ----*** Conversion froM A2 forMat to 12 forMat •••----
C ----•** Statum of view relation naMe is checked •••----
C ----•** in following few stateMents •••----

CALL CODE 
READ<JVAR,16) JVAR1 

16 FORMAT<I2> 
IF<JVAR1.EQ.1) GO TO 14 
WRITE<t,15) IBUFL 

15 FORMAT<t•l ,"VIEW RELATION NAME SUSPENDED",2X,5A2> 
GO TO 710 

14 CALL CLOSE<IDCB> 
C ----••• File DBMS01 is opened to provided view attributes •••----
C ····-·--.. ~·~··~----....... h.;Jve oc:ur·rt:-~d in qut.H'V statei"t(~mt ._ ..... _ ........ - .... -·.X·*.Ji' ...... ___ .. 

CALL OPEN<IDCB,IERR 1 NAM4,1 1 lSECU) 
IF<IERR.NE.2> GO TO 705 
JI~SIZE=85 
GO TO 39 

29 CALL HASS<IBUF,ICONT,31,NUMBR> 
IF<NUMBR.EQ.O> NUMBR=31 
GO TO 31 

45 CALL SMOVE<IBUF2,<2•NFLAG>-t,2•NFLAG,JVAR>t) 



1007 
1008 

C ·· .. ·--···-•·x·• Conv<~rsion fr'OM A~~ forMat to 12 forMat & statu~-; of 
C ----*** relation naMe is checked 

1 00 1~ 
101.0 
1011 27 
10 "l ;~ 
1013 
1014 2B 
1015 
1016 47 

CALL CQl)E 
READ ( JVAR) 2'7) J\JAR 1. 
Fm~MAT < 12) 
1f(JVAR1.EQ.1) GO TO 47 
WRITEC1,28) IBUFL 
FORMA1'C1H 1 5A2,2X,"RELATION NAME SUSPENDED"> 
GO TO 710 
CALL CLOSE<IDCB) 
ITEST::::1 

........... -
•-x·*·----

'! 017 
1910 
10"19 
1. o;~o 
1021 

C ----*** A flag is set to 1 to indicate the presence of relation •••--­
C ----••• in DBMSRD directory & file DBMSB is opened . Attributes •••--­
C ----••• are checked which have occured in query stateMent. ----•••---

1 0~~2 
1 o;.~3 
l 024 39 
1025 
1.026 
1027 
1020 
1 0~~9 
10:50 
1031 46 
103i~ 44 
1033 
1034 
1035 
1036 
1037 
1038 
1. 039 
1040 
1 041 
1 04;,:! 
1.043 
1044 
1 () 4~5 
1046 
1047 
1048 
1049 
1050 
1051 

32 

48 

10~i2 50 
1053 
1 (} ~)4 

CALL OPENCIDCB,IERR,NAMB,l,ISECU> 
IF<IERR.NE.2> GO TO 705 
IRSI:ZE=45 
HtEG=2* I CI-IAI~+ 1 
DO 55 IV=NANA,2,-1 
I<AUNT::::O 
CALL SFILL<IBUF2,1,20 1 BLANK) 
DO 46 IU=t,10 
IFCITAB1<IV~IU>.EQ.1H ) GO TO 44 

1< AUNT ::::J( (.l!UNT + 1 
IBUF2<1U)=ITABt<IV,IU) 
CALL SMOVECIBUF2,1,2*KAUNT,IBUF,IBEG> 
ICONT=KAUNT+ICHAR 
IFCICONT.LT.20) CALL SFILLCIBUF,C2•ICONT)+1,40,BLANK> 
IFCITEBT.EQ.O) GO TO 29 
CALL ~A8SCIBUF,20,31,NUMBR> 
GALL CODE 
WRITECIBUFL,32> <IBUFCJK>,JK=1,20) 
FORMAT ( 20A1) 
CALL SFILL<IBUF2,1,170,BLANK> 
CALL READF<IDCB,IERR,IBUF2,IRSIZE,LEN,NUMBR> 
IFCIERR.LT.O> GO TO 705 
IFCITEST.EQ.O) GO TO 90 

DO 4B IBUG=1,3 
JBEG=1+CIBUC~t>•J2 
JEND=20+<IBUC-1>*32 
IFCJSCOMCIBUF2,JBEG,JEND,IBUFL,1,IER>> 48,50,48 
CONTINUE 
WRITE< 6, 53) 
FORMAT<tH ,'ATTRIBUTE NOT IN BUCKET') 
GO TO 710 
LVAL=LVAL+l 
ISTRT=2J+<IBUC-t>•32 
lEND= 28+<IBUC-1)M32 



1055 
1056 
1. 0~57 
1 0 ~7i8 
1059 
1060 
1061 
1062 
1063 
1064 
l 06~3 
1066 
1067 
1068 
1069 
1070 
1 0'71 
10'72 
1 07:~ 
1074 
1 on:; 
1076 
1 07'7 
1 0'78 
1. () '79 
1000 
10B'l 
10f32 
1 OB:3 
1004 
10B5 
1006 
'J.OB7 
108B 
1UB9 
1.090 
1091 
1092 

CALL SMOVE<IBUF2,ISTRT,IEND,IBFR,l> 
CALL CODE 
READ<IBFR,83> ISTART,LENTH 

83 FORMAT<I4,I2) 
C ----*** According to relation naMes different data files are •••----
C .... --.. ··•·X: (7; .. ·--·-·- -·-.-··-- open f~d for !:.;pr:(lc; l. f i c use .............. ,_._ ...... x,.x.----···· 
84 lFCCNUMB.EQ.t>.AND. CNVAR.EQ.t)) GO TO 600 

IF<<NUMB.EQ.2>.AND.CNUAR.EQ.1)) GO TO 700 
IFCCNUMB.EQ.2>.AND.<NVAR.EQ.2)) GO TO 708 
IF ( < N!Jt1B. EQ. 4) . AND. < NVAR. EQ. 1 ) ) GO TO 00 0 
IF<<NUMB.EQ.4>.AND.<NVAR.EQ.2)) GO TO BlO 
IF<CNUMB.EQ.5).AND. CNVAR.EQ.l)) GO TO 820 
IF<<NUMB.EQ.5>.AND.<NVAR.EQ.2)) GO TO 830 
IF<CNUMB.EQ.6).AND.<NVAR.EQ.1)) GO TO 835 

85 

90 

92 

lr.IR :C TE ( 6 ~ B~:;) 
FORMAT<lH ,"RELATION NAME IS WRONG") 
GO TO 710 
DO 92 IL=1,4 
JSTRT=l+(IL-1>•36 
JEND=36+<IL-1>•36 
IFCJSCOM<IBUFL,1>1CONT,IBUF2,JSTRT,IER>> 92,94,92 
CONTINUE 
WRITEC6,93) IBUFL 

9 '7. .,.) FORMAT<lH ,"ATTRIBUTE CONCATENATED WITH VIEW RELATION " 1 2X, 
*"***" 1 1X,20A2,"***",1X,"DOESN'T EXISTS IN DIRECTORY"> 

GO TO 710 
94 LVAL=LVAL+1 

KSTRT=27+<IL-1>•36 
KEND•36+CIL-1>•36 
CALL SFILL<IBFR,1,10 1 BLANK> 
CALL SMOVE<IBUF2,KSTRT,KEND,IBFR,1) 

C ----••• Conversion froM A forMat to I forMat 
c - "" ·-· ·- .y, .. )t ~· in next few stateMents 

96 

CALL CODE 
READ<IBFR,96>ISTART,LENTH,NUMB,NVAR 
FORMATCI4,I2,I2,I2) 
IFCLVAL.EQ.1) GO TO 84 
GO TO 500 

~··~·--~ ... 
~He .. ~---· 

1 09:5 bO 0 
1094 

CALL OPEN<IDCB2,IERR,NAM9,2) 
IF<IERR.NE.2) GO TO 705 

'l 09~i 
1096 
1097 
'!098 
1. () 99 
11 00 
1101 
11 o;.~ 

'700 

70H 

BOO 

GO TO 500 
CALL OPENCIDCB2,IERR,NAM1,2) 
IF<IERR.NE.2) GO TO 705 
GO TO eiOO 
CALL OPENCIDCB2,IERR,NAM5,2,ISECU) 
IF<IERR.NE.2> GO TO 705 
G(J TO 500 
CALL OPEN<IDCB2,IERR~NAM2,2> 



1"1()3 

1'104 
1"!05 
1106 
11 0'7 
1108 
1109 
11 '1 0 
11"11 
1112 
111:3 
1114 
1 1.15 
1116 
11.17 
111B 
1119 
1120 
1 H~1 
1122 
1123 
1124 
1.125 
11 ;:~6 
11 :~·, 
:1 U~8 
1129 
1130 
1131 
113~?. 
•113:?> 
1134 
113fj 
1136 
1.137 
1138 
1139 
1140 
1.1. 41 

fHO 

. a::~o 

030 

500 

./· 

IF<J£R~.NE.2) GO TO 705 
GO TO 500 
CALL OPEN<IDCB2~IERR,NAM6,2,ISECU) 
IF<IERR.NE.2> GO TO 705 . 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM10,2,ISECU) 
IF<IERR.NE.2> GO TO 705 
GO TO 500 
CALL OPENCIDCB2,IERR,NAM11,2,ISECU> 
IF<IERR.NE.2) GO TO 705 
GO TO 500 
CALL OPEN<IDCB2,IERR,NAM12,2,ISECU) 
IFCIERR.NE.2> GO TO 705 
CALL SFILL<IB,l,SO,BLANK> 
DO bO'l ID:r.:1.,40 

601 IBCID>~ITAB<IV-l,ID> 
19 CALL SFILL<IBUFL,1,40,BLANK> 
C ----••• Conversion froM At forMat to A2 forMat 

18 

CALL CODE 
WRITE<IBUFL,tB> CIB<L>,L•1,40) 
FORMAT<40Al> 
l>O M-iO HJ::::1 .• 10 
CALL SFILL<IBUF2,1,130,BLANK> 
IF<NUM.GE.l> GO TO 696 
Il~EC=IH 

**~·-·-·--··· 

C ----*** Record si~e of data files are assigned here according **•----
C ----••• to relation naMe specified in query stateMent 

IF<NUMB.EQ.1) IRSIZ~62 
·>*•*·-·---

IF<NUMB.EQ.2> IRSIZ=65 
IF<NUMB.EQ.4> IRSIZ~4B 

5705 CALL READF<IDCB2,IERR,IBUF2,IRSIZ,LEN,IREC> 
IF<IERR.LT.O) GO TO 705 
IFCJSCOM<IBUF2,ISTART,ISTART+CLENTH-t>,IBUFL,l,IER>> 690,692,690 

690 CONTINUE 
IFCCNUM.EQ.IUAR5-1).AND.<<ISTBC1,1>.EQ.l).AND.<ISTBC1,2).EQ.16 

617 
691 

*) ) > GO TO 698 
WRITE<6,691) CIBUFL,I=1,20) 
FORMAT<1H ,'NO RECORD CORRESPONDS TO LITERAL',2X,20A2> 
GO TO 7'10 

692 1142 
11.43 55 
1144 

NI.JM;;:NUM+t 
CONTINUE 
IF<<NUM.EQ.IVAR5>.AND.<<ISTB<1,1).EQ.1>.AND.<ISTB<t,2>.EQ.16) 

1145 
1146 
1.147 
'1140 
1149 
11SO 

69H 
976 

·~)) GO TO 694 
IF ( ( NUM. EQ. J: VAR5) . AND. ( ( Hl'l'fH 1 ' 1 ) I EQ. 1 ) . Atoll). 0: BTlH 1 ':2) . EQ. 6) 

~·)) GO TO 695 
WRITE<6,976) < IBUF2<IF>,IF=1,65) 
FORMATC'lH ,"Tuple before update is :- ",1,2X,65A2) 
CALL SMOVE<IBUFL,1,LENTH,IBUF2,ISTART) 



1151 WRITEC6,977) CIDUF2CIF>,IF=1,65) 
11 ~~i2 9'7'7 FORM{-\1" ( tH 1 

11 Upda H~d re(:or· d II) 1,2X ~ 65A2) 
1153 678 CALL WRITFCIDCB2,IERR,IBUF2,0,IREC> 
1154 IF<IERR.LT.O) GO TO 705 
11~55 1F<O:STB<1,1).E:Q.t>.AND.<IBTB0.,2).EG!.16)) GO TO 694 
1156 M•10-IREC 
1157 IF<M.EQ.O> GO TO 694 
1153 DO 680 J=l,M 
1159 IP~J+IREC 
1160 H~=IP-1 
1161 CALL SFILL<IDUF2,1,130,BLANK) 
1162 CALL READF<IDCB2,IERR,IBUF2,65,LEN,IP) 
1163 IF<IERR.LT.O) GO TO 705 
1164 CALL WRITF<IDCB2,IERR,IBUF2,0>IQ) 
1165 IF<IERR.LT.O) GO TO 705 
1166 680 CONTINUE 
1167 CALL SFILLCJBUF2,1,130,BLANK> 
1168 CALL WRITF<IDCB2,IERR~IBUF2 1 0,IP) 
1169 IFCIERR.LT.O) GO TO 705 
1170 694 CALL CLOSE<IDCB2> 
1171 WRITE<6,677) 
1172 677 FOf~MAT< tH , "QUEI~Y Pr~ocr::ssr.D .. > 
1173 GO TO 710 . 
1174 69!5 CALL SFII...L(Il~UF2~l~t:"50,BLANK) 
1175 GO TO 678 
1176 696 . IREC=IREC 
1177 GO TO 5705 
1178 C ----••• File Manager errors are issued to user if he tries to ••••----
1179 C * access wrong relation naMa or data file * 
1180 705 WRITE<1,709) IERR 
1181 709 FORMATC1H ," FMGR ERROR ",2X,I4) 
1182 710 CALL EXEC< ICODX,LLNAM> 
1183 END 
1184 PROGRAM DEFVE,5 
1185 C ----••• This segMent is to define new views on existing relation •••-
1186 C •••------- naMa & its attributes ---------•••--
1187 INTEGER IDCB<400>,NAM8(3) 1 IBUFR<40>,IBUFC12B),IBUF1<20>~BLANK, 
1188 *IHOSTC12B>,IPARS(50,3>)ITAB1<J0,22),ITEM<5>,IBUK<5>,ISECU<J>, 
1189 •IBLNK<20>,ISTORC6 1 30) 1 NAMR<3>,ICC<5>,NAM5(3) 1 ITABC30,42) 
1190 •,IBUFLC10>,LVARC2>,IDCB1<144>,NAM1(3),ISTB<50,2),LRNAM<3> 
1191 COMMON ITAB,ITAB1,ISTB,N,NANA,IVAR5,IPARS 
1192 ·DATA NAM8>NAMR,ISECU,NAM5/2HDB,2HM8>2H00,2HDB,2HMS,2H01,2H-7,2H56 1 

1193 *2H19,2HDB,2HMS,2H8 I 
1194 DATA NAM1 ,LRNAM 1 ICCWC /2HDB>~~I·IMS,21·UH.>,2HCL)'2l·II:::A)2HR ,01 
'1195 IGAI~=O 
1196 INUM=O 
1197 KAUNT=O 
1198 IDAT=O 



11 •19 
1.200 
'1~~()1 

120:.:~ 
'120:~ 
1::~04 
120~i 
120& 
1 ~~07 
t:.~oa 
1209 
1£!10 
1~?.11 
1:~~1~~ 
1213 
H~14 
121 ~) 
1~~16 
1. ;~17 
121f~ 
t;.~19 
1 ;,~2 () 
t::.~;;~t 

12~~2 

'1223 
1 ~~24 

1226 
1227 
1228 
1229 
1230 
1~~:H 
1232 
1 ;~:3:1 
l2~S4 
1235 
1236 
1. ;?.37 
12~~a 
1 ;.~~39 
1240 
1241 
1242 
1.243 
1244 
, ~~4~J 
1 (.~46 

IBEG=O 
IVAR3::::0 
IVA1~9=0 
IXZ=O 
IVEW=O 
IER::::O 
IBAR::::O 
INAM::::O 
BI...ANI<=000040B 
DO 10 l=1~N 

C ----*** IDENTIFIERS ( relation naMe concatenated with its •••----
C *** attributes ) are checked *** 

10 

20 

110 

IF<<IPARS(l 1 1>.EQ.4>.AND.<<IPARS<I-1,1).EQ.2>.AND.<IPARS<I-1,2). 
MEQ.32)).AND. ((JPARS<I+1,1).EQ.2).AND.(IPARS(I+l,2).EQ.33))) 
*GO TO 110 

CONTINUE 
IF<INUM.EQ.IDAT) GO TO 135 
WRITE<1,20) I 
FORMATCtH 1 "NO RECORD CORRESPONDS TO ID :",2X,l2) 
GO TO 288 · 
IDAT::::JDAT+l 
CALL SFILL<IBUFR,1,40,BLANK> 

C ----*** NO. of char~cters are counted in IDENTIFIERS . 
(
., ,, 
c 
c 

*** Table ITAB1 contains all identifiers coMing in a 
*** query stateMent. Contents of ITAB1 are transferred to *** 
*** a buffer IBUFR 
DO 115 IJ:::1l20 
IF<ITAB1<IPARS<I~2>,II>.EQ.1H) GO TO 116 
IBUFR<II)~ITAB1<IPARS<Il2>,II> 
ICAR::::JCAR+1 
IF<ICAR.NE.20) CALL SFILL<IBUFR,<2MICAR>+1,40~BLANK) 
CALL HASS<IBUFR,20,31,NUMBR> 

C ----••• File DBMSB is opened to check the concatenated relation with * 
C •••------------- its attributes . · ---------•• 

CALL OPEN<IDCB,IERR,NAM5,1,ISECU> 
IF<IERR.NE.2> GO TO 299 
CALL SFILI...CIBUF,1 1 256,BLANK) 
CALL READF<IDCB,IERR,IBUF,45,LEN,NUMBR> 
IF<IERR.LT.O> GO TO 299 

C ----••• Conversion froM A1 forMat to A2 forMat •••---­
CALL CODE 
WRITE<IBLNK,113) <IBUFR<IX) 1 IX•1,20) 

113 FORMAT<20A1> 
C ----••• Concatenated relation & attribute is searched in bucket **•--­

!){) 120 IBLIC::r.1 1 3 
JBEG~t~·<IBUC-1)*32 
JEND;20+CIBUC-l)M32 
IFCJSCOM<IBUF,JBEG,JEND,IBLNK,l,IER)) 120,130,120 



1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
12?4 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 

120 CONTINUE 
WRITE<1,122) IBLNK 

122 FORMAT<tH ,"You are g1v1ng Wrong RELATION & ATTRIBUTE in ", 
•1,1H ,"Hashed FORM:_">2X,10A2) 

GO TO 288 
130 INUM=INUM+1 

CALL SFILL<IBUF1,1,60,BLANK> 
MBEG=21+C1BUC-1)*32 
MEND~32+(IBUC-1)*32 

CALL CONVR<NUMBR,IHASH> 
CALL CONVR<IBUC,IBUKET> 
IDUFt<t>•IHASH 
IBUF1C2>=IBUKET 
CALL SMOVECIBUF,MBEG,MEND,IBUF1,5) 
CALL SMOVE<IBUF1,1J,l6,LVAR,1> 

C ----•** Conyersion froM A forMat to I forMat •••---­
CALL CODE 
READ<LVAR,12B> JFILE,JBUKET 

128 FORMAT<I2,!2) 
IBUFLCINUM>~JFILE 
IF<INUM,EQ.1> GO TO 235 
IF<INUM.GT.1> GO TO 133 

129 DO 131 IVAR•t,B 
131 IBTORCIDAT 1 IVAR>=IBUF1<IVAR> 

GO TO 10 
·133 IFCIBUFL<INUM>.EQ.IBUFL<INUM-1>> GO TO 129 

WRITE<6,134) <IBUFL(K0) 1 KD~t~INUM) 
134 FORMATC1H ,"You are defining uiew on different relations",5I2> 

GO TO 288 
C ----••• File DBMSRD is opened to check the relation naMe on which *** 
C •••----- user is going to define his own view -----••• 
235 CALL OPENCIDCB1,IERR,NAM1,1,ISECU) 

IFCIERR.NE.2> GO TO 299 
KSTRT=11+<JBWCET-1)M12 
CALL SFILL < IBUF,1,60,BLANK> 
CALL READFCIDCB1,IERR,IBUF,30,LEN,JFILE) 
IFCIERR.LT.O) GO TO 299 

1284 c 
1285 
1286 
1287 
1288 
1289 
1290 

----•** Relation's status is checked in ~ew next stateMents whether * 
c 

236 

•••----- relation is suspended or restored -----• 
CALL SMOVE<IBUF,KSTRT,KSTRT+1,MVAR,1> 
CALL CODE 
READ<MVAR,236) MVAL 
FORMAT<I2) 
IF<MVAL.EQ.1) GO.TO 129 
WRITE<1,337) 1291 

'"1292 
1293 
1294 

337 

135 

FORMAT<lH ,"RELATION NAME IS SUSPENDED ON WHICH YOU ARE DEF. VEW"> 
GO TO 288 
CALL SMOVE<IBUF1,13,16,LVAR,1> 



1295 CALL CLOSECIDCB) 
1296 C ----••• File DBMBOO.is opened in which user will check the existence* 

· 1297 C *** of view relation naMe & eniry will be given with its status * 
1298 C •••--- provided it is not existing in thim directory ----•• 
1299 CALL OPENCIDCB,IERR 1 NAMB,2,ISECU) 
1300 IF<IERR.NE.2> GO TO 299 
1301 CALL SFILL(IBUFR,1,40,BLANK> 
1302 CALL SFILL<IBLNK,1,40,BLANK) 
1303 DO 136 IM=1,10 
1304 IFCITABl<t,IM).EQ.lH) GO TO 147 
1305 IVAR3=IVAR3+1 
1306 136 IBUFR<IM>=ITAB1<1,IM> 
1307 147 CALL HAHS<IF.:UFR,IVAR3,19,NUMI{) 
1308 IF<NUMB.EQ.O) NUMB=19 
1309 CALL SFILLCIBUF,1 1 12B,BLANK> 
1310 CALL READF<IDCB,IERR~IBUF,32,LEN,NUMB> 
1311 C ----••• conversion froM Al forMat to A2 forMat 
1312 CALL CODE 
1313 WRITECIBUF1,137) <IBUFR<IT),IT=1,10) 
1314 137 FORMATC10Al) 
1315 DO 138 IBUC=1 1 5 
1316 ISTRT=1+CIBUC-l)W16 
1317 IEND=10+CIBUC-l>•t6 
1318 IF<IVAR3.LT.10) CALL SFILL<IBUF1~IVAR3+1,10,BLANK) 
1319 IF<JSCOM<IBUF,ISTRT,IEND,IBUF1,1,IER)) 148 1 139,148 
1320 148 IF<JSCOM<IDUF,ISTRT~IEND,IBLNK,t,IER)) 138,159,138 
1321 159 IF<IXZ.EQ.t) GO TO 138 
1322 IXZ=IXZ+1 
1323 ITERM=NUMB 
1324 IBAK=IBUC 
1325 138 CONTINUE 

1 ~:; 1 

DO 151 IVAX1=20 1 22 
CALL SFILL<IBUF,1,64,BLANK> 
CALL READF<IDCB,IERR,IBUF)32,LEN>IVAX1) 
IFCIERR.LT.O) GO TO 299 
I>O 151 l:VAX::::1,5 
ISTRT=l+<IVAX-1)*16 
IEND=lO+<IVAX-1>*16 
IF<JSCOM(JDUF,ISTRT,IEND,IBUF1,1,IER)) 154 1 139 1 154 
IF<JSCOMCIBUF 1 ISTRT,IEND,IBLNK,1,IER)) 151,155,151 
IF<IXZ.EQ.1) GO TO 151 
IXZ::::IXZ+t 
J.TEI~M=IVAX1 

IBAK=IVAX 
CotHINUE 
IF<IXZ.EQ.l) GO TO 160 
lt.IIHTE < 1 ~ 1 ~50) 

'***·--··-""'"' 

1326 
13;.~7 
13;.~a 

1 ;·~::?.9 
1330 
t ;331 
1 ~')32 
1:333 
1 :3:34 
13:-55 
1 ~'1~36 
13:57 
13:38 
1339 
"1340 
1341 
'! :34;.~ FORMAT<1H ,"PLEASE GIVE SOME ANOTHER VIEW RELATION ·NAME", 



1343 *I,"ALL PLACE OF BUC~ET IN HASHED RECORD NO & OVERFOLW AREA " 
1344 *I,"*** IS FULL"> 
1345 GO TO 288 
1346 160 CALL SFILLCIBUF,1,256tBLANK>~ 
1347 CALL READFCIDCB,IERR,IBUF,12B,LEN,ITERM> 
1348 LBEG~t+<IBAK-1>•16 
1349 LEND=16+(1BAK-t>•t6 
13~j0 

1 3~.'i1 
13~i2 
13~;3 

1354 
1:555 
1356 
1. 3~)7 
1 ~558 
1359 
1360 
1 :S61 
1362 
1 :S63 
1364 
1 :36~i 
1366 
L~67 
1,368 
1:369 
t:370 
1 ~371 
·J 37~?. 
13'73 
1374 
1. :57~i 
1376 
13'77 
'1~~78 
1.379 
1380 
1381 
1382 
1:583 
13B4 
1.:385 
1306 
1387 
1.~ma 
1389 
13(10 

C ----••• View relation naMe with its restored status is given •••----
C •••---------- in DBMSOO directory --------------••* 

NVAR::::t 
CALL CONVR<NVAR,NVAR1) 
CALL SMOVE<NVAR1,1t2,IBUF1,11) 
CALL SMOVE<LVAR,t,4,IBUF1,13) 
CALL SMOVE<IBUF1,1,16,IBUF,LBEG) 
CALL WRITF<IDCB,IERR,IBUF,O,ITERM> 
IF<IERR.LT.O) GO TO 299 
GO TO 23'7 

139 I(AUNT=1 
237 CALL CLOSE<IDCB) 
C ----••• File DBMB01 is opened where existence of attributes will be ** 
C •••---------------------------~ checked . --------•••-

240 
245 

241:> 

249 

CALL OPEN<IDCB,IERR,NAMR,2 1 ISECU) 
IF<IERR.NE.2> GO TO 299 
DO 280 IS=2,NANA>2 
IYZ:::sO 
I<OUNT:::tO 
1VAI~9::::IVA1~9+1 

CALL SFILL<IBUF1,1,40,BLANK> 
DO 240 ISS;:l:l ~ 10 
IF<ITAB1<IS,ISS>.EQ.1H ) GO TO 245 
IBUF1<ISS>=ITAB1CIS,ISS) 
t<OUNT::::KOUNT+l 
CALL SMOVECIBUF1,1,2*KOUNT,IBUFR,<2*IVARJ>+t) 
IUAR4=IVAR3+KOUNT 
CALL SF!LLCIBUFR,C2•IVAR4>+1,40,BLANK) 
GALL HABS<IBUFR,IVAR4,31,NUMBR> 
IF<NUMBR.EQ.O) NUMBR=Jl 
ICC<IVAR9>=NUMBR 
IFCIVAR9.GT.1) GO TO 230 
CALL SFILL<IBLNK,1,40,BLANK) 
CALL SFILLCIBUF1,1,120,BLANK> 
Gl:.LL CO!)E 
WRITECIBUF1,249> <IBUFR<IU>,IU=1,20> 
FORMAT <20A1) 
CALL SMOVE<IBUFt,t,20,IBUF,1> 
CALL SFILL<IBLNK,1,40,BLANK) 

C ----*** Attributes are searched in. bucket of DBMSB directory 
DO 247 H1M=1 )'8 

-



1.391 
139~?. 
1 ~~9:3 
1394 
139:'5 
1 ;3rJ6 
1397 

2l55 

IBLNK<IMM>=IBTOR<IUAR9,IMM) 
CALL SMOVE<IBLNK,1,16,IBUF,21> 
CALL SFILLCIHOST,1,256,BLA~K) 
CALL REAIW < IDCB; IERR 1 HIOST 1 85 1 LEN, NUMBR) 
IFCIERR.LT.O> GO TO 299 
CALL SFILL<IDLNK~1,40,BLANK> 
DO 258 IVAX2;1,4 
NBEG=1+<IVAX2-1>*36 
NEND=36+<IVAX2-1)M36 
IFCJSCOMCIHOST,NBEG,NEND,IBUF,t>IER)) 252,270,252 
IF<JSCOM<IHOBT,NBEG,NEND,IBLNK,l,IER>> 258,255,258 
IF<IYZ.EQ.t) GO TO 258 
IYZ::aiYZ+1 
ITEMCIVAR9>=NUMBR 
IDUKCIVAR9>=IVAX2 
CONTINUE 

1 ~598 
t:S99 
1400 
1401 
1402 
140:3 
1404 
140~') 

1406 
1407 c 
1408 
1409 
1410 
1411 
"1412 
1413 
1414 
1415 
141.6 
"1.4"17 
1418 
1419 
1420 

----••• Attributes are searched in overflow area of directory •••---­
DO 260 IVAX1~32,34 

t 4£?.1. 
14~~2 
142:3 
1424 
1425 
14:.:?6 
1427 
14::~B 
1429 
1430 
14:51 
1432 
14~5:"5 
:t4:H 
1435 
14~16 
14:37 
1438 

262 

261 
271 

272 

270 
280 

275 

CALL SFILLCIHOST>1>256,BLANK) 
CALL READF(IDCB,IERR~IHOST,85,~EN,IVAX1) 
IF<IERR.LT.O> GO TO 299 
DO 260 IBHAR=t,4 
NBEG=l+CIBHAR-1>*36 
NEND=36+<IDHAR-1>•36 
IFCJSCOM<IHOST,NBEG,NEND,IBUF,1,1ER>> 262,270,262 
IF< J'SGCJN ( J:I·IOSl 1 NBEG ~ NEND 1 IHLNK, 1, !ER) ) 260,265, :.:?60 
IFCIYZ.EQ,l) GO TO 260 
IYZ:::IYZ+l 
ITEM<IVAR9>~IVAX1 
IBUKCIVAR9>=IBHAR 
CONTINUE 
IF<IYZ.EQ,l) GO TO 273 
WR1Tt::<t,271) 
FORMATC1H ,"PLEASE GIVE SOME ANOTHER VIEW RELATIONE NAME", 

*11 1 1H ,"THIS VEW RELATION HAS BEEN DEFINED BY SOME USER"> 
GO TO 288 
IF<ICCCIVAR9>.EQ.ICC<IVAR9-1>> GO TO 261 
Go ·ro 246 
IBAf~=IBAR+1 
DO 272 IVARB=1,1B 
IBTORCIBAR,IVARB>=IBUFCIVARB) 
GO TO 280 
IVEW=IVElH1 
CONTINUE 
IFC<IVEW.EQ.IVAR9).AND.<KAUNT.EQ.1)) GO TO 290 
IFC<KAUNT.EQ.O).AND.<IVEW.EQ.O)) GO TO 275 
GO TO 261 
DO 285 IW~1,IVAR9 



1439 
1440 
1441 
1442 
1443 
1444 
1445 
144~. 

1447 
1448 
1449 
1450 
14~) 1 
14~'52 
14 f,;3 
14~54 
145~.:; 

14~.)6 

1457 
14!58 
1.4~)9 

1460 
1.461 
'1462 
146;5 
1464 
1.465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
14'7;3 
'1·474 
14'15 
1476 
1477 
1478 
14'79• 
1480 
1481 
14fJ;~ 

1483 
1404 
1405 
14Bl') 

CALL SFJ:I...LO:HOBT,1~256~l~LANI(), 
ITERM=IlEf1< IW> 
IBHAl~::::IBUI< ( J:l4) 
CALL READFCIDCB,IERR,IHOST,12B~LEN,ITERM> 
IF<IERR.LT.O) GO TO 299 
LBEG=l+CIBHAR-1>•36 
LEND~36+<IBHAR-1)*36 
CALL .SF II. .. I...< IBUF 1 , 1 , 4B 1 BLANI<) 
DO 276 IE::::l, 18 

276 IBUFlCJE)=ISTOR(IW,IE) 
CALL SMOVECIBUF1,1,36,IHOST,LBEG> 
CALL WRITF<tDCB,IERR,IHOST,O,ITERM> 
IF<IERR.LT.O> GO TO 299 

285 CONTINUE 
CALL CLOSE< II>GIO 

286 WRITEC6,287) 
287 FORMAT<1H ,"QUERY IS PROCESSED ") 
288 CALL EXEC<ICODC,LRNAM> 
290 WRITE<1,291> 
291 FORMAT<1H ,"YOUR DEFINED VIEW EXISTS IN DIRECTOR¥"> 

GO TO 2BB 
C ----*** File Manager errors are given to user in case of accessing ** 
C *** wrong directory or beyond the directory ** 
299 WRITEC1,303) IERR 
30J FORMAT<lH >"** FMGR ERROR **:",2X,I5) 

END 
PIHJGRAM REBTT ,5 

C ----*** This segMent either RESTORES or SUSPENDS a relation **•---­
C ------•----- naMe as needed by user -------•••---­

INTEGER IDCB(144>,IBUFR<20>,IBUFLC20),NAMEC3>,LNAMC3>,ISECU<3>, 
•BLANK,ITAB1C30,22>,LDUFRCB5>,ISTBC50 1 2) 1 JTAB(30,42>,IBB<50,3), 
*LLNAMC3) 1 ICODEC20>,ISTB1<20,B>,LRNAM<3) 

COMMON ITAB,ITAB1,ISTB,LKM,JNN,JJVAR,lBB,IQRY,IF,ISTB1,KMM,ICODE 
•,JJNUM,JFLAG 

DATA NAME,LNAM,ISECU/2HDB,2HMS,2HRD,2HDB,2HMS,2H00,2H-7,2H56,2H19/ 
DATA LLNAM,LRNAM,ICODC/2HUS,2HRC,2HOD,2HCL,2HEA,2HR ,8/ 
m .. ANI<=O 0 0040B 
I<OUNT==O 

C *** characters are counted . 
DO 1 0 I=:: '1 .> 1 0 
IFCITAB1<l~I>.EQ.1H >GO TO 15 
IBUFRCI)=ITAB1<1>I) 

10 KOUNT=KOUNT+l 
15 IF<KOUNT.LT.10) CALL SFILL<IBUFR,<2*KOUNT>+1,20,BLANK> 
C ----*** Relation naMe is hashed & an address is obtained 

CALL HASSCIBUFR~10,6,NUMB) 
IFCNUMB.EQ.O> NUMB=6 

C ----••• Conversion froM At forMat to A2 forMat •••-~--

*** 

··~*""•-•••n• 



1487 
14fJ8 
'148<~ 

1490 
1491 
1492 
149:3 
1'P14 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
150:"5 
1504 
1505 
1506 
1 ~507 
1508 
1 ~509 
'151 0 
H:i11 
151 ;~ 
1 ~:i1. 3 
1514 
1515 
151b 
1~H7 

1518 
1 ~519 
151.~0 
1 :::;;~ 1 
1~i22 
1523 
15(~4 

1 ~3~.:!5 
15~:~6 
15;:.~·7 

1 ~:;~:!8 
1 ~)29 
1 ~i30 
1 !5~51 
15~12 
1.s:·s:3 
1 :::i~54 

CALL CODE 
MliJ:TE< IBUFL. ,20) < IBUFI\ ( J), J'•~=1 ~ 10) 

20 _/FORMAT< 1 OA1) 
/ IF<JFLAG.EQ.t> GO TO 28 

CALL CODE 
WRlTE<IBUFR,25) <ISTB1<l,L>,L~t,6> 

25 FORMAT<6A1) 
CALL SMOVE<IBUFL,l,KOUNT,IBUFR,7) 

C ----••• File USRCOD is opened to check the right of user < either •~ 
C *** to restore or suspend the relation naMe or VIEW relation naMe 

CALL OPEN<IDCB,IERR,LLNAM,t,ISECU) 
IF<IERR.NE.2) GO TO 45 
CALL SFILL<LBUFR,1,1'lO,BlANK) 
CALL READF<IDCB,IERR,LBUFR,85,LEN,JJNUM) 
IFCIERR.LT.O) GO TO 45 
DO 2~4 I=1, 10 
I<BTI~T::::7·H l>-1) ->'<-18 
IF<JSCOM<IBUFR,1,6+KOUNT,LBUFR,KSTRT,IER)) 24,26,24 

24 CONTINUE: 
WIUTE < 1 , 29) 

29 FORMAT<1H ,"YOU CANNOT DO SO ") 
GO TO 65 

26 CALL CLOSE<IDCB> 
C ----••• File DBMSRD is opened to check the relation naMe which user *i 
C *** wants to either suspend or restore ***-
28 CALL OPEN<IDCB,IERR,NAME,2,IBECU> 

IFCIERR.NE.2> GO TO 45 
CALL 8FILL<LBUFR,1,6D,BLANK) 
CALL READFCIDCB,IERR,LBUFR,30,LEN,NUMB) 
IF<IERR.LT.O) GO TO 45 
IER::::O 
no 30 n.•AR:=t, 4 
LSTRT=I+CIVAR-1)*12 
LEND~lO+(IVAR-1>*12 

IF<JSCOMCIBUFL,1,10,LBUFR,LSTRT,IER>> 30,35,30 
;?;o CONTINUE 

GO TO 50 
35 IF<CISTB<1,1).EQ.1>.AND.<IBTB<1,2>.EQ.14)) GO TO 40 
C ----*** This portion of prograM restores the relation naMe •••---

N=1 
36 CALL CONVRCN,M) 

CALL SMOVE<M,1,2,LBUFR,LEND+1) 
CALL WRITF<IDCB,IERR,LBUFR,O,NUMB) 
IF<IERR.LT.O) GO TO 45 
CALL CLOSE<IDCB) 
GO TO 63 

C ----••• This portion of prog~aM suspends the relation naMe •••--
40 N=O 



153~5 
1536 
1.537 
1538 
1539 
1540 
1541 
l54~~ 

1f:543 
1544 
1 ~)45 
1546 
'1~:.i47 
154f:l 
1549 
1550 
1 ~.)51 
1 !':i5~!. 
15~i:3 
1 ~j~j4 
1 ~:'j~:)5 
1 !:1~)6 
1 ~)~)7 
1 ~:i5B 
1559 
1 ~560 
1561 
156;~ 

'l~:i63 
1 !:i64 
1565 
1 ~566 
1 !:'i67 
156B 
1 ~)6 11 

1.570 
1571 
1572 
1 ~i73 
1574 
15'7ei 
1 ~)76 
15:77 
15'10 
1579 
.1~:i80 

1 ~.H31 
1.582 

GO TO 36 
C -~--••• File Manager error is giuen to user if he tries to acess •••-­
C ----••• the wrong directory or beyond the directory size •••--
45 WRITE<l,48) IERR 
48 FORMAT<lH ,"**** FMGR ERROR ******",2X~I4) 

GO TO 6~5 
4'J NVAR=O 

GO TO 61 
50 CALL CLOSE<IDCB) 
C ----••• File DBMSOO is opened to check the uiew relation naMe if *** 
C *** relation naMe is not found in DBMSRD directory *** 

CALL OPEN<IDCB,IERR,LNAM,2,ISECU> 
IF<IERR.NE.2) GO TO 45 
CALL HASSCIBUFR,KOUNT,l9,NUMBR> 
IFCNUMBR.EQ.O> NUMBR=19 
CALL SFILL<LBUFR,1,170 1 BLANK> 
CALL READF<IDCB,IERR,LBUFR,83,LEN,NUMBR) 
IFCIERR.LT.O> GO TO 45 

C ----••• View relation naMe is searched in bucket •••---
DO 55 IVAR~~t,5 
LSTRT~t+<IVAR-1>*16 
LEND=lO+CIVAR-1>*16 
IF<JSCOM<IBUFL,l,KOUNT,LBUFR,LBTRT,IER>> 55,60,55 

55· CONTINUE 
WRITE<l,58) IBUFL 

58 FORMAT<1H ,"RELATION NAME ",2X,5A2,2X,"NEITHER IN ACTUAL NOR VIEW 
X· Dli~ECTORY II) 

GO TO 6~5 

C----••• Next stateMent checks whether user wants to either suspend * 
C ----•** or restore the view relation naMe. ***-
60 IFC(ISTB<1,l>.EQ.1).AND.(ISTB<1,2).EQ.14)) GO TO 49 
C ----••* View relation naMe is restored in next few stateMents •••--

NVAR=1 
61 CALL CONVR<NVAR,LVAR> 

CALL SMOVE<LVAR,1,2,LBUFR,LEND+1) 
CALL WRITFCIDCB,IERR,LBUFR,O,NUMBR> 
CALL CLOSE<IDCB> 

63 WRITE<6,64) 
64 FORMAT<1H ·,"QUERY IS PROCESSED"> 
65 CALL EXEC<I~1DC,LRNAM> 

END 
PI~OGRAM GRNTT, 5 

c ***************************************************************** 
C * This segMent helps the DATA BASE ADMINISTRATOR to grant soMe * 
C * grant opitions C like TO MODIFY , TO DELETE , TO INSRTN ) * 
C * to soMe of his responsible person. * 
c ***************************************************************** 

INTEGER IDCB<400>,NAM7<3>,NAMB<3>,BLANK,ITABtC30t22),IBUF<40>, 



UF 1 < 120) 1 J:BUF2 < 85) ~ ITAB < 30, 4;.~), IIH 4 0) } I DCBl < H~8) , IP ARS <50, 3) 
AM1(3>,IBUFLC20>,ISECU<3>,NAM3<3>,IBUFF<~O),JSTB1<20,8) 
STB(50,2>,ICODE<20) 1 IBUFX<6),1BUFY<6> 1 IBUFZ<6),LRNAM(3) 

GOMMON ITAB,ITAB1,ISTD,MM,NANA,IVAR5,IPARS,IQRY,IF,ISTB1,KM,lCODE 
DATA NAM7,NAM8,BLANK/2HDB,2HMS,2HRD,2HUS,2HRC,2HD ,000040B/ 
DATA ISECU,NAM3/2H-7,2H56,2H19,2HDB,2HMS,2HOO/ 
DATA NAt11 , L.RNAM, Iconc/2Hus, ;.~Hr~c) 21 .. 101>, 211cL, 2Hf.A, ~~HR , 81 
ICHAf<;;::O . 
NUM=O 
IFLAG:;;:O 
ITEST=O 
MVAR=-JO 
CALL HASS CICODE,6,7,NUMR) 
DO 2 I(P::::1,10 
IF<ITABltNANA,KP>.EQ.1H ) GO TO 30 
I CHAR:;;: I Cl·iAI~ + 1 

2 IBUF(KP)=ITAB1<NANAJKP) 
C ----••* File DBMSRD is opened to check the relation naMe on 
C *** which DBA is going to grant soMe grant options 
30 CALL OPEN<IDCB,IERR,NAM7,1,ISECU> 

IF<IERR.NE.2> GO TO 99 
1.60;.~ 
1l;03 
1604 
160~:-; 

1606 
1607 
1608 
1609 33 
1610 34 
1611 

40 

II~BIZ=30 
CALL HASSCIBUF,10,6,NUMB) 
IF<NUMB.[Q.b) NUMB=b 
CALL CODE ~~·t .. 

WRITE<IBUFL,33) <IBUFCLK>,LKd1>10) 
FDr~Mf-%T < 1 OAt) 
CALL SFILLCIBUF2,1,64,BLANK) 
CALL READF<IDCB,IERR,IBUF2,IRSIZ,LEN,NUMB) 
IF<IERR.LT.O> GO TO 99 
IF (I FLAG. EQ .1) GO TO 35. 
IEI~=O .'9 
DO 40 NVM<::::t ,4 
NSTRT=t+<NVAR-1>*12 
NFLAG=6+<NVAR-1>*6 

• 

IF<JSCOM<IBUFL,1,ICHAR,IBUF2,NSTRT,IER)) 40,45,40 
CONTINUE 
IFLAG=1 
CALL CLOSE<IDCB> 

~· ~{· ~· ·-·--·-
*** 

1612 
1613 
16'14 
1615 
1616 
161 '7 
161H 
1619 
16:.:.? 0 
1621 
16 ;.:~;.~ 
1623 
1624 
16;.~5 

1626 
J.6~?.'7 
16:.?.B 
16;.?.9 
1 6:?; 0 

C ----••• File DBMBOO is ope~ed to check the relation naMe if it is •••­
c *** not found in actual relation directory DBMSRD 

CALL OPEN<IDCB,IERR,NAM3,1,ISECU) 
IF(IERR.NE.2> GO TO 99 
:tRSIZ=3i.:! 
CALL HASS<IBUF,ICHAR,19,NUMB> 
IFCNUMB.EQ.O> NUMB=19 
GO TO :.'1)4 
DO 36 1::-•t,:; 



LSTRT=1+<I-1)*14 
NFLAG=7-H I-·-1 >•7 
IF< JSCOM-( IBUFL 1 1. ,JCI·JAf~, IHUF2 1 Unfrr 1 n:.rn) 36, 3B., 36 
CONTINUE 
WRITEC1,37) IBUFL 

1631 
1632 
16:~3 

1634 
16:35 
1636 
16~37 

1638 
16:39 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
:t648 
1649 
'1650 
l651 
1652 

FORMAT<HI ,"I~ELATION NAt'iE ","*·X':X: 11

1 1X 1 t';A~~~·1X 1 11 *')(--~ .. , .. NEITI-IER IN 
MVIEW",I, 11 NOR IN ACTUAL DIRECTORY 11

) 

GO TO 105 
C ----*** Status of view relation naMe is checked whether it is 
C *** suspended or restored on which DBA is going to grant 
C *** soMe grant options. 
38 CALL SMOUE(IBUF2,<2•NFLAG)-J,2•NFLAG,JVAR,1> 

CALL CODE 

15 

READ<JVAR,l6) JVAR1 
FOI~MAT<H.!) 
IF<JVAR1 .EQ.t> GO TO 47 
WRITE<t,15) IBUFL 
FORMAT<1H ,"VIEW RELATION NAME SUSPENDED",2X,5A2> 
GO H1 105 

·-~-~---·-· 

*** 
··-~ 

C ----••• Status of relation naMe is checked in next few stateMents *** 
45 CALL SMOVECIBUF2,C2•NFLAG)-1,2MNFLAG,JVAR,1) 

165:3 
1654 ~~7 
1655 
16~i6 
16!:)7 2B 
1658 

CALL CODE 
READCJVAR,27) JVAR1 
FORMAT<12> 
IF<JVAR1 .EQ.1) GO TO 47 
WRITEC1,2B> IBUFL 
FORMATC1H ,5A2,2X,"RELATION NAME SUSPENDED"> 
GO TO 105 

165? 47 CALL CLOSE<IDCB> 
1660 C ----••• File USRCD is opened to check the validity of user *** 
1661 CALL OPEN<IDCB,IERR,NAM8,2,ISECU) 
1662 IF<IERR.NE.2) GO TO 99 
1663 CALL SFILLC1BUF,1,40,BLANK> 
1664 DO 48 I=1,6 
1665 4B 
1666 
1667 
1668 
1669 
"16'70 
H">71 
'}{:;72 

c 

50 

1673 
"16'74 
1675 
16'76 
167'7 55 
:l678 58 

IBUFCI>=ITABC1,1) 
CALL I-IASSCIBUF,6,7,NUMBR> 
IF<NUMBR.EQ.2) GO TO 72 
CALL CODE 
*** Conversion froM Al forMat to A2 forMat in next few stateMent' 
WRITE<IB 1 50> <IBUFCII>,II~t,6) 
FORt1AT ( 6A1) 
IF <NUMBR.EQ.3) GO TO 96 
CALL SFILLCIBUF2,1,90 1 BLANKl 
CALL READF<IDCB,IERR,IBUF2,45,LEN,NUMBR> 
IFCIERR.LT.O> GO TO 99 
IF<JSCOM<IBUF2,1,6,IB,1,IER>) 55,60,55 
WRITE<1,58> <IB<IJ>,IJ=1,3) 
FORMAT<tH ,3A2,2X,"NDT AUTHORISED USER ") 



60 
c 
c 

STOP 
CALL SFILL<IBUF,1>40,BLANK) 
*** File USRCOD is opened where gr·anted opitions will be entred 

• against grantor n~Me 
CALL OPEN<IDCB1,IERR,NAM1,2,ISECU> 
IF<IERR.NE.2) GO TO 99 
CALL SFILL<IBU~1,1,256,BLANK> 
CALL READF<IDCB1,IERR,IBUF1 1 12B,LEN,NUMBR) 
IF<IERR.LT.O> GO TO 99 

1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 

c ----··· Conversion froM At forMat to A2 rorMat *** 

59 

120 

121 
64 

65 

170Z 
1703 62 
1704 
1'l05 
1706 
1707 
1708 
1709 
1710 70 
1711 
1712 
1713 
1714 
1715 73 
1716 
1717 96 
1718 97 
1719 
1720 
1721 
1722 78 
1723 
1724 
1725 
1726 

71 

72 

75 

74 

CALL CODE 
WRITE<IBUFZ,59) <ICVD~<L>,L=1,6) 
FORMAT<6A1) 
DO 120 IJ=l,lO 
IBUFF<IJ)•ITAB1<NANA,IJ) 
CALL CODE 
WRITE<IBUFL,121) <IBUFF<IK>,IK~1,10) 
FORMAT<10A1) 
DO 90 IVAR=2,KM-2 
CALL BFILLCIBUFF,1~40,BLANK> 
DO 65 IVARt = 1,6 
IBUFX<IVAR1>=ISTB1<IVAR,IVAR1> 
CALL CODE 
WRITECIBUFYa62l CIBUFX(KP),KP•1,&) 
FORMATC6A1> 
CALL SMOVE<IBUFY,1 1 6,IBUFF,1) 
CALL SMOVE<IBUFL,1 1 10,IBUFF,7) 
DO 70 IVAR2~1,10 
ISTRT=7+CIVAR2-1)*8 
IEND=12+<IUAR2-1>•8 
IFCJSCOM<IBUF2~1BTRT,IEND,IBUFY,t,IER)) 70,75,70 
CONTINUE 
WRITE<1,71>IBUFY 
FORMAT<lH ,"KEY WORD NOT AVAILABLE IS ",2X,3A2) 
GO TO 105 
WRITE<1,73) 
FORMAT<tH ,"You are giving GRANT right to yourself") 
GO TO 105 
WRITEC6,97) <IB<LLL>,LLL=1,3) 
FORMAT<tH ," You can't give your grant right to user :­
GO TO 105 
IF<CISTBC1,1>.EQ.t>.AND. <ISTB<1,2).EQ.15>> GO TO 74 
M=l 
CALL CONVR<M,N) 
CALL SMOVE<N,t,2,IBUFF,17) 
DO 77 IVAR3~1,10 
JSTRT~7+CIVAR3-t>•1B 
JEND=22+<IVARJ-1)*18 

• 
* 



172.7 
172H 
1729 
1'730 
1'731 
1'73(.~ 

1.733 
1'?34 
1 '73:5 
17:3t:t 
17~57 

1738 
17:39 
1740 
1'741 
"1742 
17·43 
:1.744 
1745 
1'746 
1747 
1740 
1749 
tn)o 
17~) 'l 
1752 
1. 75:?i 
17~.54 
1 7~5~i 
1'7ei6 
1 7~')7 
1?!:'i8 
'17~i<~ . 
1760 
1'761 
1 'l ~.~:! 
1 76:lJ 
1764 
1'765 
1766 
'!.76'/ 
1768 
1769 
1770 
1'7'71 
1'77;:~ 
'1 '77:~ 
17'?4 

76 
79 

85 
06 
89 

92 

7'7 

8(! 
90 
c 

93 

IF« J:STIH 1,1 >. EQ .1 >.AND.< ISTlH 1 )2) .E(~!.t!:i)) GO TO 85 
lF< J'SCOM< IBUF1 ,.J'STRT, .n:;ND, I BUFF~ 1, TER)) 76 > B2, '76 
IF<JSCOMCIBUF1,JSTRT,JEND,IBUF 1 l,IER>> 77,79,77 
CALL SMOVE<IBUFF,l,tB,IBUFt,JSTRT) 
CALL SMDVE<IB,1,6,IBUF1,1) 
GO TO 90 
IFCJBCOM<IBUF1 1 JSTRT,JEND,IBUFF,1 1 IER)) 77,92,77 
"mITE< 1 , 89 > 
FORMAT<tH,"You can revoke only what you have granted ") 
GO TO 105 
CALL SFILLCIBUF1,JBTRT,JEND+2,BLANK> 
GO TO 90 
CONTI NUl;: 
IF<<ISTB<t,1).EQ.1>.AND.CISTB(1,2).EQ.15)) GO TO 86 
WRITE<1~B1> 
FORMATCtH ,"NO PLACE"> 
GO TO 105 
CALL SMOVE<N,t,2,IBUF1~JEND+l) 
CONTINUE 
*** Entry is Made in USRCOD directory for granted rights 
CALL WRITF<JDCBl,IERR,IBUFt,O,NUMBR> 
IF<IERR.LT.O> GO TO 99 
CALL CLOSECIDCB) 
CALL CLOSE<IDCB1) 
WI~ ITE ( 6, (J:3) 
FOf~MA'f <HI , "QUEf~Y PROCESSE-:D .. ) 
GO TO 105 

C *** FMGR errors a~e issued to user in case he Must have tried ** 
C * to access wrong relation naMe or beyond the directory size ** 
99 WRITEC1,100) IERR 
tOO FORMAT<tH ,"FMGR ERROR *******",2X,I4) 
105 CALL EXEC<ICODC,LRNAM> 

t:::ND 
P!!WGRAM INSTN, 5 

C ---•** This segMent is to insert new tuple in data file •••---
INTEGER IDCB<400>,NAM7C3>,NAMB<J>,BLANK,ITAB1C30,22>,IBUFC40), 

•IBUF1C144>,IBUF2(85>,NAM9<3>,ITAB<30 1 42>,IBC40) 1 IDCB1C400>,IDCB2 
•<400>,NAM1C3>,NAM2(3),IBUFLC20>,ISECU<J>,IBFR<5>,NAM3(3),NAM4<3> 
* 1 ISTBC50,2>,TEMPC20),TEMP1<20>,IPAR5(50,3>,NAM5C3>,NAM6C3>,NAM10 
1<·(3) ,NAH11 <3> ,NAMlt?.(3), NAM13(3) ,I.~LNAMCJ) 1 ISTB'l (i:~O ,En 1 ICfJDE:C20) 

COMMON ITAB,ITABt,ISTD,MM,NANA,IUAR5,IPARS,IQRY,IF,ISTBt,KKM,ICODE 
*1 JJNUM,JFLAG 

DATA NAM7,NAMB,NAM9,NAM1,NAM2,BLANK/2HDB 1 2HMS,2HRD,2HDB,2HMS,2HB 1 

*2HDB,2HMS,2H11,2HCA,2HRD,2HAT,2HIS,2HUF,2HYL,000040B/ 
DATA ISECU,NAM3,NAM4/2H-7,2H56,2H19,2HDB,2HMS,2H00,2HDB,2HMS,2H01/ 
DATA NAM13,LLNAM,ICODX /2HUS,2HRC,2HOD,2HCL,2HEA,2HR ,B/ 
lCBAR=O 
NUM=O 



177~i 

1776 
17'77 
1'778 
17'79 
1780 
17B1 
1782 
17B3 
1704 
17f:J5 
1786 
1787 
17BB 
17B9 
1'790 
1791 
l792.? 
179:3 
1794 
1'79~j 

1796 
1797 
1798 
179S) 
1800 
1801 
1802 
l803 
1H04 
1805 
1806 
1807 
l808 
:t.B09 
l 810 
18:11 
1812 
1B13 
1814 
181 :":.i 
H~"16 
1817 
181B 
Hl19 
lB~~o 
18~~1 
1 fJ~~2 

/ 

I 

lFL(-\G::::O ..._,...--/ 
ITEST:::O 

c ----••**************************************************************** 
C * Array ITAB1 keeps IDENTIFIERS occuring in query stateMent 
C * NuMber of characters are counted in first row of ITABt & 
C * transfered to a buffer IBUF 
c ----•***************************************************************** 

DO 2 KP::::1,10 
IF<ITAB1<t,KP>.EQ.1H ) GO TO 30 
lCHAR=ICHAR+t 
IBUF<KP>=ITAB1<1,KP> 
IRSIZ=30 . 
CALL HASS<IBUF,t0,6 1 NUMB> 
IF<NUMB.EQ.O) NUMB=6 

C ----•** Conversion froM A1 fo~Mat to A2 forMat 
CALL CODE 
WRITE<IBUFL,33) ClBUF<LK>,LK=l ,10) 
FORMAT <1 OA1) 
IF<JFLAG.EQ.t> GO TO 26 

•·»«· .. -·····-··-

C ----••• Conversion froM A1 forMat to A2 forMat *·X·<)(---···· .... 

t 1 

CALl ... CODE 
WRITE<IBUF2,11> <ISTB1<1,L>,L=1,6) 
FORMAT<6A1) 
CALL SMOVECIBUFL,1,ICHAR,IBUF2,7) 

C ----••* file USRCOD is opened to checked the right of 
C ----*** INSERTION of the user 

1 '7. 
..,) 

CALL OPEN<IDCB,IERR,NAM13,l,ISECU> 
IF<IERR.NE.2) GO TO 575 
CALL SFILLCIBUF1,1,200,BLANK> 
CALL READF<IDCB,IERR,IBUF1,100,LEN,JJNUM> 
IFCIERR.LT.O> GO TO 575 
DO 12 I::.~ 1 , 1 0 
IOHI~T::::7+ < 1--1 > *1 fJ 
IF<JBCOM<IDUF2,1,6+ICHAR,IBUF1,KSTRT,IER>> 12,15,12 
CONTINUE 
WRITE<1,1.3> 
FORMAT<1H ,"YOU CAN'T INSERT "> 
GO TO ~i85 

15 CALL CLOSE<IDCB> 

*¥-·*-· .... ~ ..... 

C ----*** File DBMSRD is open•d in 
C ----*** new tuple~ Relation naMe 
C ----••* to operate & also status 
C ----••• or restore is checked. 

case user has right to insert 
is checked on which user wants 
of realation whether suspended 

26 CALL OPEN<IDCB,IERR,NAH7,1,ISECU> 
IFCIERR.NE.2> GO TO 575 
CALL SFILLCIBUF2,1,64,BLANK) 
CALL READF<IDCB,IERR,IBUF2,IRSIZ 1 LEN,NUMB) 
IF<IERR.LT.D> GO TO 575 

·X·**-­
*·x-·x--·-



1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1044 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1056 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 

40 

IF<IFLAG.EW.1> GO TO 35 
IER•O 
DO 40 NVAR•l,4 
NSTRT=t+<NVAR-1)*12 
NFLAG•6+CNVAR-t>•6 
IF<JSCOMCIBUFL,1,ICHAR,IBUF2,NSTRT,IER)) 40,45,40 
CONTINUE 
IFLAG=-1 
CALL CLOSE<IDCB> 

C ----*** File DBMSOO is opened if relation naM~ is not found in •••--­
C ----*** DBMSRD directory.This file keeps inforMation of all **•---­
C ----••• defined view relation naMes against existing relation •••--~­
C -~--*** naMe in directory DBMSRD. •••----

36 

37 

CALL OPEN<IDCB,IERR,NAM3,1~ISECU) 
IF<IERR.NE.2) GO TO 575 
IRSIZ=32 
CALL HASS<IBUF,ICHAR,19,NUMB> 
IFCNUMB.EQ.O) NUMB~19 

GO TO 34 
DO 36 I=1,3 
LSTRT=l+<I-1)*16 
NFLAG=7+(!-1)M7 
IFCJSCOM<IBUFL,1,ICHAR,IBUF2,LSTRT,IER>> 36,38 1 36 
CONTINUE 
WRITE<6,37) IBUFL 
FORMAT<1H ,"RELATION NAME ","***",1X,5A2,1X,"***","NEITHER IN 

•VIEW",I,"NOR IN ACTUAL DIRECTORY ") 
CO TO 585 

C ----*** Status of view relation naMe whether suspended or restore is * 
C ----*** checked in next stateMents 
38 CALL SMOVE<IBUF2,<2•NFLAG)-1 1 2*NFLAG,JVAR,1) 

CALL CODE 

16 

17 

READCJVAR,16) JVARt 
FORMAT<I2) 
IFCJVAR1.EQ.1) GO TO 14 
WRITEC1,17) IBUFL 
FORMAT<tH ,"VIEW RELATION NAME SUSPENDED",2X,5A2> 
GO TO' 585 

14 CALL CLOSECIDCB> 
C ----••* File DBMSOl , which keeps inforMation of attributes of each ** 
C ----••• relation is opened. It ~lso keeps inforMation about ** · 
C ----••• attribute's type length start location & original existing ** 
C ----*** attributes on which it is defined ** 

29 

CALL OPEN<IDCD>IERR,NAM4,1,ISECU) 
IF<IERR.NE.2) GO TO 575 
IRSIZE=85 
GO TO 39 
CALL HASSCIBUF 1 ICONT~31,NUMBR) 



1071 
1872 
18'7:3 c 
1B74 4~:5 

IF<NUMBR.EQ.O> NUMBR=31 
GO TO 31 

----*** Status of relation naMe is checked •••---­
CALL SMOVE<IBUF2,<2•NFLAG>-1,2•NFLAG,JVAR,1) 

G·~··-·-·-*·>H<· Conver·sion frof"t A forrH:lt to 1 -forMat ***· .. ~·--·~· 1 8:?~; 
1876 
1.8:77 
H:r78 2'7 
1879 
"1!380 
l8f.H 
1882 
1883 
1B84 
1805 
1886 
1887 
1.888 
18H9 
1 8(10 
1 B91 
1892 
1893 
1894 

47 

39 

1 fJ9~i 
1896 46 
1897 44 
1B98 

CALL COI)E 
READ<JVA~~27) JVAR1 
FOI~MAT ( 12) 
IF<JVAR1 .EQ.1) GO TO 47 
l4RITI:::<1 1 28) IHUFL 
FORMAT(lH ,5A2,2X,"RELATION NAME SUSPENDED"> 
GO ro 585 
CALL CLOSE<IDCB> 
ITE:ST=1 
CALL OPENCIDCB,IERR,NAMB,1,ISECU> 
IF<IERR.NE.2> GO TO 575 
:msiZE::::45 
IBEG='~*ICHAJ~+l 
LVAI~=O 

DO 55 1\J::::£! ;· NANA 
I(AtJNT=O 
CALL SFILL<IBUF2,1,20,BLANK) 
DO 46 IU=1,10 
IFCITABl<IV,IU>.EQ.1H) GO TO 44 
KAUNT=I<AUNT+t 
IBUF2<IU>=ITAB1CIV,IU) 
CALL SMOVE<IBUF2,1,2*KAUNT,IBUF,IBEG) 
ICONT~KAUNT~·ICHAR 

IF<ICONT.LT.20) CALL SFILL<IBUF,<2*ICONT)+1,40,BLANK> 
IFCITEST.EQ.O) GO TO 29 
CALL HASS<IBUF,20,31,NUMBR) 

C ----*** Conversion froM At forMat to A2 forMat •••----

'1899 
1900 
1901 
1902 
t<to~~ 

1904 
1905 
1906 
1.907 
1908 
1909 
1910 
1911 
1912 
191~~ 
1'714 
'19H-5 
19'16 
191.7 5~5 
1918 

31 CALL CODE 
WRITE<IBUFL,32) <IBUF<JK>,JK=1,20) 

32 FORMAT<20A1> 
C ----GALL SFILL<IBUFL>ICONT+1,20,BLANK> 

CALL SFILL<IBUF2,1,170,BLANK> 

4B 

CALL READF<IDCB,IERR,IBUF2,IRSIZE,LEN,NUMBR> 
IF<IERR.LT.O> GO TO 575 
IF<ITEST.EQ.O> GO TO 90 
I>O 40 I BUC:::: 1 , ~S 
JBEG;t+<IBUC-1>•32 
JEND=20+<IBUC-1>*32 
IF<JSCOMCIBUF2,JBEG,JEND,IBUFL,l,IER)) 48,50,48 
CONTINUE 
Ml~ .tTE ( 6,5:.3) 
FORMAT<lH , 'ATTRIBUTE NOT IN IHJCI<ET' > 
GO TO ~58~i 



1919 
1 ~'20 
1921 
19::~2 

19:.:~~~ 
1.9t.~4 
1.925 
19:.~6 
19;.?.'7 
1 (~28 
19;!.9 
19:50 
19:"51 
19:32 
19::~;"3 
19~')4 

1935 
19:.36 
1937 
,.9:m 
1939 
1940 
1941. 
1 <J42 
1 S)43 
1944 
1945 
1946 
1947 
"g->48 
1949 
19~50 
19t7i 1 
:1 9~:·;;~ 
1 ~;> !:i :3 
1954 
l9!S5 
1?56 
tn57 
19~)8 

19t59 
"1960 
1961 
"!962 
196:i 
1964 
196~) 

1966 

50 ISTRT:23+<IBUC-1)M32 
lEND~ 28+<IBUC-1)M32 
CALL SMOVE<IBUF2,ISTRT,IEND,IBFR,1> 

C ----••* Start location & length are noted for attributes •••---­
CALL. CODE 
READCIBFR,83) ISTART,LENTH,LLL,JJJ 

83 FORMATCI4,3I2> 
C ----*** Start location & length of all attributes are stored ***--
C ----•••----- in buffer TEMP ------•••--

LVAR~LVAR+l t 

TEMPCLVAR>=ISTART 
TEMP1<LVAR>=LENTH 
GO TO 55 

84 . CALL CLOSE<IDCB2> 
C ----*** According to specific relation naMe differnt data ***--
C ----•••----- files are opened ------•••--

IF<<NUMB.EW.1>.AND.CNVAR.EQ.1)) GO TO 600 
IFC<NUMB.EQ.2>.AND. <NVAR.EQ.1)) GO TO 700 
IF<<NUMB.EQ.2>.AND.<NVAR.EQ.2)) GO TO 710 
IFC<NUMB.EQ.4>.AND. CNUAR.EQ.t)) GO TO BOO 
IF<<NUMB.EQ.4) .AND.<NVAR.EQ.2)) GO TO 810 
IF<<NUMB.Ef!.5).~aND.<NVAI~.E{;).1)) GO TO 815 
IF<<NUMB.EQ.5>.AND.<NVAR.EQ.2)) GO TO 820 
IF<<NUMB.EQ.6),AND.CNVAR.EQ.i)) GO TO 830 
Mn IlE (6} 8fj) 

85 FORMAT<1H ,"RELATION NAME IS WRONG") 
GO TO 5B5 

90 DO 92 IL=1,4 
JSTRT=l+CIL-1)*36 
JEND=36+<IL-1>•36 
IFCJSCOMCIBUFL,1 1 1CONT,IBUF2,JSTRT,IER>> 92,94,92 

{1'2 CONTINUE 
WRIT£(6,93) IBUFL 

93 FORMAT<1H ,"Attribute concatenated with VIEW relation " 
•,4X,20A2,1," does not exists exists in directory ") 

GO TO 585 
94 KSTRT=27+CIL-1>•36 

KEND=36+(1L-t>•J6 
CALL SFILL<IBFRt1,10,DLANK> 
CALL SMOVE<IBUF2,KSTRT,KEND,IBFR,1) 
CALL CODE 
READ<IBFR,96>ISTART~LENTH,IFILE,NVAR 

96 FORMAT<I4,12 1 I2,12) 
LVARr.::LVAR+ 1 
TEMP<LVAR>=ISTART 
TEMP1CLVAR)~LENTH 

IFCLVAR.EQ.t) JFILE = IFILE 
55 CONTINUE 



19l!:J 
1968 
196(} 
19'70 
19'71 
19'72 
1 9'1~5 
1974 
197!~; 

1976 
1 s•77 
1978 
1979 
1 '780 
1 ':il81 
1982 
1983 
19B4 
1985 
1986 
19B7 
11?88 
19H9 
:l990 
1991 
1 (l92 
1?93 
1.994 
1';;"9~1 
1996 
1997 
t998 
19']9 
2000 
2001 
1?. 0 (} :~~ 
2003 
2004 
;~o o~; 

r~oo6 

:~007 

2008 
2009 
~~0'10 

2011 
;.~()12 

2013 
2014 

IF<IFLAG.EQ.t) NUMB~ JFILE 
GO TO 84 

bOO CALL OPEN<IDCB2,IERR,NAM9,2) 
IF<IERI~.NE.2> GO TO 5'75 
GO TO 500 

700 CALL OPEN<IDCB2,IERR,NAM1,2) 
IFCIERR.NE.2> GO TO 575 

. GO TO 500 
710 CALL OPEN<IDCB2,IERR,NAM5~2,ISECU> 

IF<IERR.NE.2> GO TO 575 
GO TO 500 

800 CALL OPEN<IDCB2,IERR,NAM2,2) 
IFCIERR.NE.2> GO TO 575 
GO TO 500 

810 CALL OPEN<IDCB2,IERR,NAM6,2 1 ISECU> 
IF<IERR.NE.2) GO TO 575 

GO TO 500 
815 CALL OPEN<IDCB2,IERR 1 NAM10,2,ISECU) 

IFCIERR.NE.2> GO TO 575 
GO TO 500 

820 CALL OPEN<IDCB2,IERR,NAM11,2,ISECU) 
IF<IERR.NE.2> GO TO 575 
GO TO ~iO 0 

830 CALL OPEN<IDCB2,IERR,NAM12~2,ISECU> 
IFCIERR.NE.2> GO TO 575 

500 CALL SFILLCIB,1,40,BLANK> 
C ----*** Record sizeof different data files are assigned here **•---­
C ----*••----- according to relation naMe ----•••----

IF<NUMB.EQ.t) IRSIZ=62 
IF<NUMB.EQ.2) IRSIZ=65 
IF<NUMB.EQ.4) IRSIZ=48 
CALL SFILLCIBUF1,1,2•IR8IZ 1 BLANK> 
DO 4~50 IZ::.•t, 10 
CALL SFILL<IBUF2,1,2•IRSIZ,BLANK) 
CALL READF<IDCB2,IERR,IBUF2,1RSIZ,LEN,IZ> 
IF<IERR.LT.O) GO TO 575 
IF<JSCOM<IBUF2,1,2•IRSIZ,IBUF1,1,IER)) 450,550,450 

4~)0 CONTINUE 
WI~ITE< 1 1 451.) 

451 FORMATC1H ,"NO PLACE ON FILE "> 
STOP 

~;50 NLIMBR=IZ 
C DO 570 IBB=1,4 

DO 570 IBB~'l,IVAR5 
DO 560 IBC=1,40 

560 IBUFCIBC>=ITABCIBB,IBC> 
CALL CODE 
t-JRIH:::<IB,~562) <IBtJF(l.J) ,LJ:::1,40) 



2.101.5 56;!~ 

~.:~016 
C.!01'7 570 
;20 1 B 
201.9 5'71 
20t~O 
i?.O i.~ 1 
;.?.o c.~2 
20 ;.:~:~ 
;,:.~0~?.4 572 

FORMAT< 40A1) 
CALL BMOVE<IB,l,TEMP1<IBB>,IBUF1,TEMPCIDB)) 
CONTINUE . 
WRITE<6,571) IBUF1 
FORMATC1H 1 1," Tuple to be inserted is :- ",/,4X,12BA2) 
CALL WRITF<IDCB2,IERR,IBUF1,0,NUMBR) 
IFCIERR.LT.O> GO TO 575 
CALL CLOSE<IDCB2) 
t;JI~ lTE ( 6, 57~~) 
FORMAT (HI l "t1UEr~Y IS PROCESBE:O ") 

2025 GO TO 585 
2026 C ----••• File Manager errors are given to user if he tries to **•--
2027 C ----•••--- access the illeagle file or its status ---•••----
2028 575 WRIT£(1,580) IERR 
2029 580 FORMAT<tH ," *** FMGR ERROR ******",2X,l5) 
2030 585 CALL EXEC<ICODX,LLNAM) 
~!.0:31 END 

;~o-~s:3 
t?.034-.... 
20:35 
;,?, () ~:~6 
~!.0:'57 

·~()~58 -
;:~ 0 :'59 
~:?.040 

2041 
;~042 

;:. 0 4 :·5 
~::!0 44 
;?.04~5 

;2046 
~~()47 

;~~04B 

;:.~049 

;~0!50 

i.~ 0 ~j l 
i.?.O~Ji:! 
2o~:.;;·s 

~.:~054 
1:! () ~)5 

10 
20 

25 

35 
40 

55 

PROGRAM CLEAR 1 5 1 , , , 1 1 1 , THIS CLEARS BUFF&CALLS LEXCL 
COMMON ITAB,ITABl,ISTB,MM,M,JM,IPRS,IQRY,IF,ISTB1,KM,ICO,JLV,JFL 

•,MFLG • 
INTEGER ISTB<50,2>,ITABIC30 1 22>,ITABC30,42),lPRSC50,3),lCOC20), 

•ISTB1C20,8>,KNAM(J) 
DATA ICOE,KNAM /B,2HLE,2HXC,2HL I 
DO 20 1::~1,50 
DO 5 J' ::::I , ~?. 
J.STBCI,J>=11-1 
I>O 1 0 I<::: 1. , :5 
IPIH><I,K)=1H 
CONTINUE 
DO 4 0 I 1::::1) 30 
no ~~~::; J 1:::: 'l , 22 
I'l'A!H <I'l ,Jl >=1H 
l>O 3~) K ·.t ::::1 , 4~~ 
I TAB< I I , I< 1 ) ==HI 
CONTINUE 
DO 50 H.!:.~:t ,20 
DO 50 J·;~::::'J., B 
IBTIH < 12 1 ,T;;:. > :=1 H 
DO ~;~:5 I ~5:: 1 , ::! () 
ICO<I3)::::1H 
MFLG::::l 

~!.056 c-.......................... - .... - HEGt1ENT LEXCL. IS GAI...I...El) . NOW THE USER CAN GIVE ANOTHER 

2057 C QUERY IF DESIRED --------~-----------------
2059 CALL EXEC<ICOE,KNAM> 
205c.i> END 
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