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A Data aue syst«rt to 4es.t.g~ed fOI' Hoept tal 

A&ninistQ....,n 884 ~-. ~ p:oj.- vaa tmderiU!ken 

!c-om Xn6J.au couneil of MecU.eaJ. Naearcb. :sew Delhi. we 

selected saMa•Jeng lbstpltel fol' this woo~ Medt.eal Reeot4 

»eputment (MaD) looks afte ttte ftlnctlona r:elattno 'to 
' 

the enqul~&es abou. the patients. tbelr eondttlona ana 
whe.reabouta .araa a9G11ab11ltY ot he«s. It: also ~s 

tbe •otl•lttea by-' wd.ng the etatisttes ob'tatned ~;,.~.,.,.·the 

previous ceco~:ds. SiMe -- hOspital .ta big end the 

number: of patients oomtng evecydey Ls quite lecge, 11: 

hea bocome \fecy <U.fticutt lo~ the authoc1Uea to a:eapont! 

-to. the enquiries p~ompf!ly tm4 to manage ttt• etatistlcs 

efficiently. To help t'hem out With th1e pze'blEm 1::.1'lrough 

the eonQ.>llter, we havo de.s:tgned a re1a1;.t.ona1 data base 

with a1mple- t:JUGZJ' lebguag.e for' ~ enqutclea made by 

patS.enta• a;elaUvea ·end to generate i:be ate.U.Ucs 

required by MRD. entl lut1tute fOt: aeaearcb 1n MedS.eel 

&tetittttcs. An attempt .hne been m.e.de to pwovtde data 

ln4open&mce end good eecud.ty. !he sy&tem 1• develope« 

ln PL/f. on CDC ~· 1 10/rf<J.O ln NOS Env:lCOtl!r)eftt.• 



CHAP*l'£R. • I 



att.caeUve automation ean be ln dealing with complex ~bleme. 

MaDUal sy--s. ar:e. time oonsumlng aftCI .equ&re a varleey 

of tedious ele&>toal cboJ:es that may o.r may not result in . 
an efficient ayst:em. one atuact:ton of automated 

processing l.a tho promJ.se ~at -they can eliminate many of 

tbese cm•es and £ne t.he $'tefl !OJ: otbexo sewicee. 

Anothea· a<ttcaction is the possibility of qUick ,and 

eff1cien~ t~408aet\ioM and at the same -t.me. the provtillon. 

of en aocucate.. up.t.o-4ete record of aU opecattomr. 

xn t1'le f.t.e14 of b.lfo~matton ~ocessltJQ ~eneve .. 

svstematlc &toting and rapid p.:oeessing of a large amount: 

of 1nfoattation at"e required. the use of eompute~s it.J 

almost. e. necessity. Any Compi"ebeMtve 'hosp!tull lnfotmation 

system lnvolveo stot1no1 proftsei~ ana qulelt accessing of 

meaJ.cal reeordc of thousands of patients. covered bp the 

Mapltal syfll'tem unc5el' coulderatton. '!he· design of an 

aut:omated medical iftfOtma-iott evstem hee drawn eoru!Jt.derable 

e~tentlon. tn ~:ecent. yeu·s, computers a~:e . .f.ncceeslngly 



being used fo:i' aotvtno vutou t'Jeblem• s.n medical 

:tesettl'd\• IN Sfet.eml!UO Mlnteftanee and. \lp&ltlftg of 

patleotts• Jlecct.Cd an4 to• aWng the hospital aWnJ.8U'G• 

i:lon 1ft ltnpi'OVlnl tlle efflotatcy of bealth care sewicoa. 

' 

the~e U<! 'tWO bmact et1tevost.ea ,of hospital 

informat10n tt.rtJlem• 

These. ate «SestgnGa br tospi..«als •elytng on a boat 

c:omp\ltel" to ~sa day aJ 487 ttansactiona. ~ . 

e&~ili:tleC Of these SVatems VaiY from ho!IJ>lt&l to 

hospital depenc.U.a; upon. elee, neeas anC1 o~gant•tit>n. 

some an DV1ct1y baUb peooees1ft9 wneme While o~ra· 

offec oAt:hel' paftlal o: fUll on-line access to eotnput.er 

fllee. 

~ tuet pacttage whl.eh appeared ln the martce't. in 

u.s.A. a~\lft4 1.9'1• 'l'hese packages ••• available wltb 
. 

mlt\1-comput:e: J 'telfftlna1e arid aaeodiated het'thra~e plwa ~e 

aoft.wal'e to opeaate 'ttte aystem. 'fheee may oc mo.y not. meet 
I 

ehe ~~ements of a partleutu hospital. 
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some lfifo~ioa erst:e~ta (Appenl!li.JC•B) pttmadly 

4ea1 with the systema'tic oomputetleau.on of medical 

ceao&"do of t.l\6 petlents llho he.Ve beon. a&nlt.t:ecl to the 

hospital 01' aN ~l'tmtl.y un.d•goJ.ag Ueat:ment:. f!bet c:f 
' 

these $J'Stoms, use td.ftucbloal 4ata model in the ttedon 

of 4ai:a base. 'J:h:le mo4el 1·8 !lOt tbe moot efflcien~ wbeo 

f~equent up4at.1on •aa ceorgetaizetion of reco.-as e• 

J'equlce.t. ln thts J:espeet, a mation.al appmad\ to t.be 

aest.on of data ba~re pxov!de$ bat~E fJ.exS.bS.ll t:y •. "the data 

tnaftf.pUlatloa languaoe coMttuct:s fot the n1at1on.a1 

system ue at.mple:t and ftOI.'CJ pc»mr:ful than DL/1 or: an.y otbe' 

elm1141' let&OU6Qe ·waetl with a hle.-accht.c&l 6eta base. 1ft 

view of t.hAe1 we w.tll adOpt t1\e celaU.Onal eppneeb 1:0 

·~ design of hcsp1tal t!et:a ••• 

l'he present psojf!Ct. was un4e~taken fl'Om Xndlan 

COW'lCJ.l. of Medical Re..ucb. New Delhi • A celat.ional 4ata 

base 1a aeet.OftCttl w:t.tb almp1e QUI'Y lanouao• to 1!1U.pS>(')rt 

tbe qnel'ies made by pa~lente • n1attves arid to oenece.te 

tbe stat:S.eUce for the Maftegement. .. · ~~ hee been 

tmpJ.emeatGtl t:n PL/J. Oft CDC c,bet 1?0.1720 in ROS 

envuonment.. All the ft1es he9e been p#ov14'4 an xs 

ocgalli=etiOth The data la kept ~te at. all times. 

Tbe nex1! eectlon bl'lefly dettCclbes the exist.,l.ng 

.,.stem. 



S8fdaS'J.anv Hospital is one of ttte biggest: bospitale 

in the counter. !'be hospital p_.ides all typea of 

seiV:I.Cet tto s.u pat.ten~s that a1e expectecl ttom a hospital 

of this netUI'e. lfhe bee! s•tength of thll!l hospltal ta 1207. 

About ?bOO pnleat.• are 418Cha.cgetl even yeu. AboUt: 10 

pe•sou ace wo~g S.n the Metlit:al Aecord Department to 

mei~tttun ·the ceco~:lile • fimt;e aft 29 gene cat wards end four: 

ooeuelq weeds .ta tbe hospital •. tt bae also·-- two 

emergency tooms of as bedEJ eech. It has ooe no pEivate 

tr00118 or wa~a. • .,._l'e ate 11 epeclalitJ.ee aa4 32 urd.ta 

in the hospi tel. Eacb. apec:t.ality la cU.vlded' lnto one, two 

o~ ~- unitah wa•as ue a11oeateel to speeialltles, 

·Thla hospital. ~:eoeiVIJS patients fcofft different states 

wltb vaxS.oue c!ieeaaes. file pattor.tts ace of t.\'110 t!YPfJSJ• . 

These al'e the pattcmte vhto'h are e.din1 tte4 in the 

boapi tal for the first t&trte. These pet.leats mlgtat haw 

beet\ l'efer.-ed by. eall boaplta11 or d1spenaa.-1es. tn most 

caaea. they may come f~On! o.P.D. 



(tt) :t l'!:l . !!1.9.! .W'at!!!f 

~ pat:tel'l~e an al~teady .ceceivirlg the sew.t.ees 

o!' i:h.e hospi~ foe the same cUeeazte. t'hee ue fellow-up 

v.f.slts fol' ~- patients. 

rwecy pat.lec' a6mf.t.te4 to the boopltal ls &'OUted 

tb~oup eentral edrnit.tt.no office which assigns a unique 

·numbel· to eacb .patlee~ to identify lt later. By 

(l)mtent:lon this numbet is starto4 fmut 1 oc 100001 (foe 

the sake .of unlfomi ty) S.n the· ~inntn; of the yeaa:. Thie 

nmtbel' te U~Creasea by 1 .fot eaeb tKJW patint. 

Thf.s ~ te called the Medical Reccu:4 ~partment. 

Ntanbel' end is u.ttllfJet: by Metical Recol:4 »epectment lMRD) 

101 mtd.ntaln.t.ng the cecoxds. This senee a• the key to 

llmDu&i ~ecotdfh Br MtDe ana aqoctat:e4 4ate. we may find. 

MID number end benGe aU the infomat.lon. 

Me&.cal Recct•4 ~t. pedoeut all funcUotls 

t:elatt.no to me.J.n1:enance end opecat:lons of t!ata. 11.t;h1.1 

111ustnte• the inflow of patl .. 1n Sef&lz-Jeng Hospital. 





' 
,__ COpies of t:he patieat•a i4en~!lcaidoft &tta 

&J'e ·pl'epareat one fot tba Medle&J. Recora Depal.1:merlt (MRD) 

aotl OM ts sent to the w.r:as. MRD elso looks after t:he 

eutJctioa• ~:elatinG to emqutr&ea about the paUer.ats. dleil' 

eoncllt:loM ana whe.reabouts all4 avatlablllty off beda. x• 

elso manegGs the actl171tles by 'flSing _the stat1stlcs 

obtelnetl #P'(tl ptcvJ.ouc r:ecoras •. 

It gtvee enswe•e 'tO ~e queries of: the petlea~ 

aamt~ as well as dlsehacgf)(l .• 

Given the name ana date of a&nlsstcm. one shoUld 

be able to .-e~t.eve the war:t!.betl l'l\tmbel' of the paitlen~ • 

Also i£ tbe war4~ numbet is gl.va, one wott14 bet able 

<to reuieve the o:mc!ition entl 6U.gnc:uat1c ot the patient 

an4 so on. 

The elate mo6e1, contaJ.nlng a11 the r:elwant 

information, should be 4es1ofte6 in such a way tiUlt: it meets 

all tbe ~equ.Uemeata that. are 61scusse4 at»ve. l'inally the 

data model shoUld be able to provide dally, wee'kly, 

mon'tbly, aanual. statistics. !be data mod~1 f~r the 

ptoposec.t . qshm A.s ditM:Nsse« in Chapter tit • 



~e fJ.#st; ctaapte~ u «evotea to an 'ntcoauo•ton of 

~e pi'Ojeo• and 1:\\e existing $1Gtetft• til the e:eeoh4 ebapt.o~:, 

we tntt:od\tee the basic concep~ of dau ba.,. In ~be 

t.hlt4 chaptex, p~oposea systom 1s dtocueaed in detail 

-tetd110 all tbe aspects t.nto' consldetatlon. SM~Uno fcom 

tile loglcal 9lew anta pbystoal cepreseftteUo.n. ell details 

of quecy laa;uaae al'1d pteprOCEtsaoa: ace pr:esentoa. !tle 

11na1 concludino cbapteM .ts devotee! .to 6il!CUSS the problems 

expe.rtenced. in ~e process of evolving the data 'baee 

an4 also t:0 p~esent. :tJ\199Et8tloM foJ: fut:ut:e •a• 

In Appen41eee,bospJ.W staUsUce vltb ~bod of 

coJ.lect,toa. ovecvtew of SC~ntJ l'lospl'tal computac systems, 
' 

f'e.Rl tc ot p.rog~:ema, 4~ base creation pmg#am and 

pseptoceeso~ p~togram ate pre~. 

• 
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~ smallest unit of Clata Wl\1011y couidend is 

the <lata lt.am, also calltad fle14 oc e'ti:rlbuu. A 

co11ectt-o:n. of &lea l,otema constitute e. looloal r-ecora. A 

1og1eai ncot-4 type ta a nera wltb pan!.culu 4ata 1-em 

matte-up. A ftle AS_ a collection of- occurrences o• the 

same t:ecoret ~· The· repl'esent.e.'tton of «.tlleetion o£ 
' 

ltelt\1 w!\1Cb ·&l'e l:'e·l&tecl to Cfte another 1ft otre way OC' 

otbel' la call$6 4a-a set:uct.uee. 

~ oveall 1ooieal oata baM descl'1pt1oft togethet' 

wlth the iatenela'Uons'hipS IS refernd to as ae'hema. 

Tbe telln autt-Sdhema c:e!el's t.o an eppllcatf.on pJ:ogramnec• a 

view of the- data tie uses. Many <Ufft!ren1: sub-$dhemae can 

be del"i.ve« £~em one seb.,.. 

M ~ may be l'efecced as a table whiCh wttll a 

procet!ur-e tb&t aceepte iftfoJMatioft at;out certain 

et.t.ttbl*e or: data item 'Values as inpu1: and Qivos 

lftfo~trtBtlon ea output whid'l aeatst,s in qUiC!kly 1ooat1ng 

tba: cecor4 o"£ ~ecocds 1:'het haVe these e.ttl"lbute mues. 
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A &lte base may be formally deflnea toa~,1977' 

Macttn, 19T7) as a co11eaUon of tne.~rolatea data at.o~ed 
,.,;.tf.. 

togethef ,..contm11ed. redunc!ancy t:o sene one or moa 

epplicat.lone: 1ft an opt.lmal f'asl\J.oth J)ata ace stol'ed so 

that they ar:e :ifttiepera4ent o£ pcogJ"GJMt tf:h1Ch use ~ern. A 

comnon and conttrollecl appr:oaob ls used ln a641ng new data 

oar ftlOditylno en<! t.Ulev'1110 tbe existtno <tete within the 

data tntse. 

OM· of the most ••cacUve ft!a~.tes of <Jste base is 

that it ls a collection of in.tegl'atec!i Sbareable end 

nonredWldaat aat.a. A,_ integrated dat:a base bi:S.nge 

togetbE$ e. var-t"y of 4sta el'ltl 1fttel:t!'elates 1t foe a 

vac-1ety o£ uae.-a. oot .Jue't fot one usee o~ foe a .limi W 

few .ae i~t conventional fJ.lea. Ae such. e slngJ.e usel' or 

application pmgcam mig'ht be COAcemect with e small 

tlub&et. .of ctata ~:taee. 8\lbsew .of 41£fetent users may 

oved.ap, that lGj petticme of ~be eubfl@ta may be conmon 

as ahowh la l'lo.a.t (lJ&te, 19?7). 

A data beee ecS.mitd8UatO• (DBA) (Date, 19,?) .J.s e. 

pertJOn oc qmup of pel'aons4i cespons1ble ·to~ the overall 

. COft'ltol of the data base system. 
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I , . 
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ttte 4eta base maaagernen' system (DBMS) is t.he 

.t.ntecfece bet:weeft t.be appllcaU.On pmgr:a:tmtec and: 4a.ta 

base. ~~ 1a the softwue t:hat. handles ali eeeesttes to 

the date bai!Mh lt! also pt:ovldee tho facJ.llt:l.es fO~ 

malnt:alnlng ~ da~a base. ~!he Uel' C!m lntel'eet w1 t'h 

tbe system dltectly o• via app1lcat:l.on proorama wt~en 

tn hlghet' 1•e1 la-ft9uatea e.g-. CO~ PL/1. ~~c, ·~· 

ot' through an Kft91:lsh like lerlOUE.\98 cal lett ~IY 18flg'Uaqe. 

The DSMs, ls ali!O responsible fot authol'ie&t:ion checks and 

valliiatJ.on pJoce&1%ee. 

The term eecu~ity as use4 1ft os emrimnment implies 

the p~oteeti.cn of ctata eoalnst unau•ttorieed d180lownt, 

el tecatton or &!Rructton. '!'he DJI!fs should not allow any 

opexatlon to be perfo.tmed on ~be data lbaee unless t:he 

uaet ta aQ.thoatatl fot' it. Authorieation ia respons1b111_. 

of the o.-. The Ope#at1ou eaCh USel' l$ allowet:l to , 
~ 

peafosm and tt mee.u of :ldenttfYlno WJer:s ."to ti'lti system 

should be provided. Ueel's of the data ban system shoUld 

l<tentify tbemael ves to the system (by meane of en 

ope.r&tol' identifier ol' mi., £ea4ab1e 16entl. ty cel'6e ot 

bad;es etc •. ) and authenticate ~111 taentt£1cat..ton (by 

quoting a pae..,rd ot by answering some queet~.oes from 
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the qstem). £~ton pcovldes u impOrtant t.eebftS.qoe for 

pa-otecttno senti ttve c!ata (Date. 1..9''' wt.edemoldf 19''7) • 

The problem of inte\11'l~y 1a iZhe p«blem of ensuring 

thot. the data 1n the data lmse .ls aceucote at all ~lmes. 

The~ itt a limit on 'tbe. exttmt: to whlob t:~ie objecclve 

oan bQ achieved as the sy.stem cannot Checlc ~ aot>.t:ect:rtesa 

of eveq- lncllvJ.clual 9a1UO t:mi:e'l'e4 Lnto the data base. 

Halaten~ of 1ntegtttr c:aft be viewed a.e pr:otecttng the 

data against. liW'B~114 alte~&Uo!i ot aeetrucUors. Inteocit;y 

.ts tbu quite siN.la" to M<Nrtt.y and s1m11et meaauses 

ae ue4 fOt pt:esowing a~1t.Y' can be pnv14ed f.ct 

meJ.nta.t.nl.nt inteplty atao. 

Loss of integrity mar· 1:te caueed by eny of the 

fo11ow1nga hac-.swere tatluea <•h<h a~ CPU data channel 

or 1/0 &wicee), h~ errol: on the pa:r't of the compUter: 

op(u:ator: ol' tem1M1 usee, programming et-mre w1 thin 

the DiltS o~ by tile open~1ft9 aye'ttmt. use«. 

The foltov!ftg aq a eett of intega-1 ty eonstrein"tl 

Wbtcb ean be specltlecS bf 8ft authol'!eed usee (but: to 

enter 1 t in: the data 4leUcnaJy ol' not., is in the bends 

of the DBKS) • 
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U.) bletence of Uftf.que pt~ Jcey ~tfie6 by 
" . . 

(11) Bd.stence of caadt4atee kaye spec&fted by 

umom (A) when A ts t:'he att~ibute or set of ettd.buteo 

fo~mlng the caA<Udate by. 

(lY) Values ocouulng 1a a pUtlculac att~lb•e m&J' 

be requ!¥'$4 to lle between certain b:nands or ttaa~ tbere 

may be a vuy t!l'ftall ~of pe~rnlt.ted values for some 

pa.rUCUlac e~l'lbute. 

Dai:a model !a the beart, ·of' eny 4ata bose syst.em •. 

The ce.nge of data etwctuea aupport.e4 ln -the mo&!1 ·As a . 
facto~ tbat cr&tically eff~Jctt~ evGQ' otber eomponeat of 

tbe ayatem. lt helpe ln deeignlftg the coc:iespondino data 

sub-lan;ua;e. ftex-e ue two classes of models• tuncU011el 

&n4 etruftUAl.t runctJ.onat uoclele ece .lmrat.t.ebly uaet.l to 

eheclc the conaJ.ateftCY of ldeaa. whereas, etcuct.un1 nodel 

an \lSe4 tO predict the pe¥fozmanc:e of a uyetem wh,td\ l.s 

al~eady exlt:rbing or: ie planmd. 
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Punctlonal models e~e exuenely helpful in 

ttftdel'staftd.t.ng a pheftOI'nf!tlon. wbenae, · s~J:Uetutal models 

obac:nae the tutldsnwm\81 .t.n.foanatlcn in -the mass of date • 

C:Onsidetlng i:he· 4a,ta models. we would 111ce the modeltJ . to 

be fand~i:el ao that we can unduat:ata4 the cetationsbip 

between tifferent klftfis of &tta. At the tuncUoMl 1-eve1, 

w cea vf.swa11ae . th~ee type$ of modeliJ. 

T'hel'e en thcee well•knOvm eppsoacl\ee to tbe design 

o! &ita bisest 

1 Hle.n..r--chioal Modelt 

a Nea.ork Motelr 

J Relat.to'Ml Model. 

%n •ts l'IOdel, 1:1\e Clata .is .represented in the for:m 

of atmple flee au~•~- lll &ee stJ:UetuJ:e# ofte ~ of 

tecocd J.a utmea u ro,ot. ana ot11u .reeo•ct t-ypes a• 

called node~. N!Ode:a au 4epeft&m• Oft tbe tOOtl• No c1ependen~. 

record can exS#t. without 1u eupei'J.ors. The blel'aJ."CbJ.ea.l 

~preeenta~lon of e. eamp1e tespJ.tal deta base 18 

U1WJUateii J.n Fig. a.a. 



Roapi'tal (H) 

I 
I 

I 1fa&'d (W) J hcUS.t.}r· (P) 

I I 
Pati.e~Ji:. (P) 

I l 
Padll:f PaclU-ty 
HatiO(ftf coa.· (PC) 

I 7 
J 

Sympt.ome(S) B111(8) »octo&' 
(D) 

Tha._* (T) 



H.· w, r, •• n. I'C, s,. a_ D# T, at:e ca11e4 seoments • 

. M\t1tlp1e OCCUI'#eliCSS ~~ W, ~'• P, 0 1 PC. S, D, D, '! 

have not been ~ tot a pact.1w1er H -~· Segment P 

takes on iota fUll id.Pif1cance omy when t-s ~edeeessoca 

81 S, D; T ue knOWl'lt Anot.nalles e~lse in COMeet.ioft Wi tb the 
' 

va~tous storage o~atlonG nr~. J.nse~:td.ofta, delettone, etc • 

.roc ~le the dGletf.on of a w segment will teSUl t in tfte 

deletion of •• s, tJ, D, T segmen.ta. 

1.'be· DSL ope•a~ns &l'e quJ.te compte. in this caee. 

ISM. cotpOratlOn haa developed a data baae system for 

b!eca:ebteal data bases ea11ea XMS (lnfOn"tatlon Mtmagerrrent 

sy~) (Da,.,19TJ),. 

Get untque (GU) ,..,,. &ten ceu.lwal. 

Oft Rext (ON) fO:r ~att.el I'.U1eve1 • . 
Get. next w1 thin pal'en~- (GNP) foe sequential t:otdetral 

uncle~ the ewrnnt pareni; ngment. 

·(;n b01d (ORO, GUN, GRNP) • same a& above. ·but. alloW 

sUbsequent DlB.f/AEPL. 

%Mert. (ISRT) fol' tn•eftit\0 a now 88(flft$Dt. 

Delete (r&ftl tor ael·eUno an existing segment • 

Replace (R.EPL) fo• npleclng an existing segment.. 
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Ia tble model, dau ue reparesentea 'by l'acotc!o aad 

l:lftu. A olv.m :l'eCOI'd occurrence can have any number of 

imnedlete 4'\t,pH'lol'o as well as atlf rtumbe~r of aepenaenu. 

lfllus a manr•towmany C:OZ".rees;cn&mce can be modelled tf!O~e 

easilY ben. then ln hieJ:eJ:cb1ca1 cep~etmntetlon (Date, 

191,). 

Aseoda'tton& be~n MOOtd ocmutrenees are. 

~.teacmte4 by eot'lMCtOr ceco~d ocaur:ences or links •. 

Link$ ace genenlly ~ in a .net:won model but; ere 

anoftymou tn hier:archlcal appft)Scb. The anomalies in the 

hierarct'll.cal model npcdlng 'QJ'K1ete, deletion etc. do not 

appea£ in. thia caae. HoweVe&', tbe prog•••1ttg involve« 

le QUite CC'iftlplac. fhe p#lme 4A.aa6vantage of the network 

mo&tl ts uraaue CO!t'fP1exity both 1n 6le 4ata model ae well 

as in 'tihe »!L. 

The most. wi«ely use« network &ita base tJ)'Stem !G 

•he Da~a Base 'luk Group (DSTG) system (Date, 197?; 

Spl'ow1e, 19?1) •: 
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Aft lfnpocteat. ccmcep~ i.ft a DD'tG eystem le a aet, 

,which has a oeftaln type· of ocord e~ ita owrteJ> and .eome 

otbel.' t~a of MC»XC!l $.8 4. ts mamba;: (e.) • eaeb occurce:nce 

of a se1: represe~•a a hien.t"et\S.cal celat:ionsbip beaMen 

the OVM~ oc:cuzeneeo aft<~ tbe co~r~spona1ng member 

oecu~:nnceo. Plg. 2.1 J.lltU~txo:ates a elmple aotwork model. 

ltlO 

1tN 

1tH 

C:HILD.OI'• ~ ~ -CHILD-OJ'•, l 
JlOCI.rOR CHlLD EMPLOYS£ J 

t'he DSL ope:l'atJ.oM fot> ~ DDto eyatem ere• 

PXND fo~ 1ocat:J.ng an ex:J. tJt.S.no · eeeord ocaurrence entl 

eflteblt.sbino lt: ae tbe eun:ent: of nn•unlt.. (The mc>ot 

weeentl7 ecceseed J'eeord occurrence, te referred to as 



CONS&a.r ,tot 1nse.l't1AO the eurtft'ftt ·of nn-ui\S.t into 

one o• moro set oceuc~nces. 

$TORS fot Ol'eat1ft9 a _. ncc>l'd oceur:rence and 

~atab1iehlno tt eo t;he Cllftent of cun-unltt. 

fte nRD atai!emeftt sa logically requS.rett before each 

o.t ..-. o~l' at~temenu. ac~ S'tORE. 

2.1.1 pte&at&om& Hofglt 

2 •' ., .s. Jotf!4!JCN.t.ru 

The :relat1oft&1 mo4el maS.ntalntJ tbe almplt.cl ty ol 

~llec! f1et fllee. A flat fUe J.a one in. vhtch each 

~ecord .instance bas a .esm11al' oum'bee of f!.e14e. The 

conventional C:OBQL..lS.ke looleol file su.ctur:e wi'tbout 

cepeatlng ga:oup8 i.e a Qat f11e., Pig,. 2.4 (4) abow e 

:reletloa. 
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'!he t:ela·ttonal ft'l)del has attcacted widespread 

tnt.ereat. among &itabase ptact&.'tioners and ~esearohe~s tos 

lts concej,tual sim.Plictqr and fcl' ,l1:e matttema.tical elegance. 

Otte 4atebase p~oblem that la o~all y easy to fol'mUlate 

in terms of talatiOn.s is tfte,t of logtcal achema design • 

given a des:crlpt.ton of an app11eation f'lnd e •oooa• 
schema that aescr:ibo the $tructure of the eor~eaponding 

aataba~. ~~ently, ~I.e .loole~tl aeed.on pmblerrt J.s 

1a~:gely An d\e hands of database a&ninist.cat:ote (OM's) 

whoM i:ools fo: per;foanlng th1G taSk al'e .quite meaget 

:te1attvG to the. cotDplextty of the pablem. 

The problem oe schema 4es1gn may be loosely stated 

ea fo11owst tJ:anafot'm a D~d.ipp11E!d se~ of functional 

4ependetlc1ea izbat. «eacc1be an $pp1tcat1on. possibly 

augmented by an tnlttel ~~sa cf 8Cfile tele,tl.cfts, into a 

ce1at1ona1 SChema satisfyt.n; eenatn r4kfU!l'emenu. SOme 

beeic hq'US.remmts are tba~ the eehema eat.lsfS.es Cod41 s 

rtOnull focms encl that the supplied. functional 

depentfencS.os ete app:ccprJ.ateJ.y rept>esented in it. 



fbe set of tuples 'that. ccmpl'lse a l'elat!On normally 

changes ove_t: time aa entities ac• lrtsel'ted, 4elfte6, oc 

modified • 'l'hus e c-elet:lon is a Ume-varylno set ·Of tup1ea. 

Howevet. the etc\lotuze of a ~:elo'tioru•its name antS 

attributes ... ternalM quite static. by aomput.son. 1'1\e 
I . 

notaUon fOI' desorlblng the auuctue .of a l'eletion .le 

R("J.• Aa• .• -.., An,) when: a ts the name of the .relation 

6ftd{A1• A2, •. •• A~ Is the set of- at•c1butea appeUlft9 

t.n. t.t. An~ntJ.ty, at.tdbut.e~try in a. ¥ela,1on 1s a 

value essooi.at.e« ttitb the cmtlty. chosen ftOm the 

domain of tbe attribute • An ent:lty s.a 4eact'1bed bJ e 

tuple of ouch ent~1ee1 one fOt: eaCh attribute in the 

rele.tion. 

The wo&4 l'elatio" ia us86 .ln 11terat\U'e both to 

denote t.he ~e of the relation (1t.s 1n~entt.on) 

e.l'ld to denote a set of tuples having the app&opc.ta-te 

e~I'U.Ct.ure tan extanslol'l). we will use t11e term c-elation 

ocbeme to cefec to an lntentiofl, thet te. to refet i:c a 

stnctul'al descrlptf.on of & r:elatton. The wor4 celation 

wl11 be used tc refec eo an extension. that J.s. to a 

ae-t of tuples. 



Relational .appc:oach has the fo110V1tl9 advant:aoes 

over blentcbioel and aet'tiOtk app~a.ebea (MSJ.tt.n 1911 • 

Date 191?) • 

(l) Easiest way to t"epresent aate fol' usua no~ f$mll&ac 

wtt'h tec'hn1-qUGs of c!ata prccessl.ftO • 

(2) Aesocl~:l.ons between 1ta~1ous rtelat.tons ue represented 

solely by meaas of data wlt&GS. This untfOcmlt.y of a&ta 

,-.,pt:eeentat.ion leada to e CO~Repondlng unlfomlty ln the 

ope:rat:ot set; of t'he DSL. 

(3) The opera·ttons of JOIN., PROJECTION, etc. can easily 

yield Cela'ti.on!l A$ 
1 
detd,Jted by· dlffet::f;m't U:SGWS • 

(4) Sec\ll'ity ~cks ana integrity couttaiftts can be 

mGt(! eactly implemented for separau celattons. 

(5) Update opetationo can be J)el:fomed easily aad 

effoc;~t,ively an4 bettel' datu~ ,independence can be etto1ne4 • 

( 6) Relations bei.119 pcect.se in meent.ag, can be manS.pule.~e4 

w1 t:b the precise mathematics of relatiOnal aloebl'a ana the 

xe~aUonel aa1Qt.llu. 

Let. D1, n2• • • ., »n be sets, not nec=Gssar11y 

41sttaet. The sots Dt.' o2, ..... Dn _are called. the domains 
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Of It etld. each one Of t~ l'ep.testmts one data 1-tetft t:fpG 

(flelcS type OJ: att~ibute) • R ia $ relation on these sets 

tf lt ls a· set: of OJ:4ered n-~- < 41 p «a• • • •• 4,.,) 
such that 4s. ~ D1, d2 ~, D2, •• u ~. ·t D". The te1atton 

R over: a eet o£ at~.rtbutee [ n1, D2, ••• , Da} is aeno~ 

by R (D1 D2, •••• 08 ). ~ numbeS' 'n' of the at.tl'lbutes 

detecmines the degree of the relation. Thus a · celat1ori of 

cSeg~ee one is ea11Gi.f a71 \UldJ' l'elat.ion, and e J"elet!on of 

degcee t.wc 1s called a bift$Q' nletlon and stm11at'lf a 

nletl.on. of &!gl'ee n ts ealled n-acy eelats..on. 'the rows 

of tite re1atJon. netru. at'e ealle4 tUJ)les. 

A .t:e1atlon is a ~wo.d.itnerts.t.onal aS"JitlY with the \ . . 

follOWiag p~:opeat.s.es t 

1 sacb entzy kt tbo table is one data ttem,. there are 

no l"epeat1r.g o.:oups. tn other vorda, eec'h 4omaln o1 muet be 

a simple 40malnt tbat :t.s. l t does not tep!!eeont enother 

relation. 

2 £adh column~ the domain, 1e assigned e distinct 

name, celled a 4om&in nome, and 1& made up of values of tbe 

same data 1 teD. 

3 All aows ot ~les e~ 41st1nctt 6Up11catea eze no~ 

allowea. 



· 6 ~ t:O'd aftd columns can be oedeted in any sequence 

at anr ·time td.'f:bout. atfectW\o trhe J.bfomatJ.on aoutent ob 

thO aemartUca tmrolve4. 

sa.m ~elaUon lt'lU8t; 1U1Ve a key bf wM.cb e tuple c:an 

be UftiqUf!1Y i&mt.lt1ed atl4 di.ffe£'en~1ated fcom otheJ: tGplee 

of that re1at:lon. 1fhe key U eitbel' a simple domain (ft.eltl) 

o• • oombination of domains. 

2.3.3.3 D&Usppt; re1at'smalpg!QJ:!I 

s·n tbe pseeenation of the relational t.nOCttel (CO<M, 

1170), ·CoM t.ntmdu.oecl the telet.t.ofte.1 dgebra aa a &lta 

tna'lllpuJ.aUon. laftQUage. lt\e lmpor-tanc J"elatt.c:mal algebra 

opa.rato.ce a~cu {i) 8BL£CII (:til PllOJ:ac;.'T: ana (111) .roxN. 

1be ilkS, 92MI$21 const~Q.ci:a. a new telaUon by 

taltlng.a ho#itsc>Dtel eu'bHt of the exist1ag telatloft. l.e. 

all b.tp1ee the:~ eattefy a eertain eondtt:toa. 

4f11e ~ .• 9.R.!,~UQ£ foma a vertical subset of an 

mtlattno zeletton by eattaoting spec1flec1 columna an4 

J:emcYlng tiny l'e4Uftdant atlpll.cate WlU$8 in the Sft Of 

eolumtlS extraetect. 

The iQ!Na. 9elftS9£ lmtOlvea two Cc4at1~ftS •1ch .sbould 

have one of thei# atta:lbutea celated to eaeb othet 1.e. ~ 



. 
celationa have a 4ornat.a in e:omrol'l. fte atttib\ttea can ·be 

~elated tth#'OUgh •flY of ·the compac1son opecators ( • oc -=j:; 
oc < o~: <. oi: ~ ) an4 when 4ft atu~ fi'Om each of the 

t.w re1a:tio1'18 i·s etpal. then. "'- jo.t.n opet$tl.oa is. called 

an eqUJ.Joln.. The ~:esul t of 301N la a aew# w1.det: nlatioft. 

in Wh1eb eaeb 'tUple ls focm.S b!l jolnifl\1' t.oge~c t'uo 

tuples, OM f.hm each &alation, Mieh tbet. tbe t.wo -.uplea have 

-the attribUte values .r:elated tO each :other, in -the conrno:n 

dom$tra• 

/ 

given value of a B Den (Al, 'there COJtcespouds at rnoet: 

one value 1\ R tJom: (D) l.e-.- if tNo W.pla have the seine 

'Value fot att;~i-- A_, dtett they haVe the same wlue foZ' e. 

'fble !s expressed tuu f • A ~a, ~el'e -f. t.s th• funct1oh81 

dependency (FD) (Seer1 et &1., 1910). 

Pot mtampJ.e, a ~n:.u4ent aame (ST'CJ)lM) hu a W\l..q\te 

. euolment 1\Umt)e~ (BH) • the .FD exlaUn; between them ie 

EN ~s~. 

Attd.bute :8 i.e Gaid to be fUlly fu:nct:lonally 

depetldent, on attJ"tbute A (A must be COitlpoalte), if a 1a 

functionallY dependent on A ana not Oll anr auhset of A. 
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.fQ!r lr£SUn(to4t the CJ'!~it? of MJ..pttent (Qft) t.«J 

. etewDttnet! by ·the $upplt•r. (SUP) atld the ~·~ (P) aupplted 

1.~" ~. I'--+ ctn. He&"e Oft .t• eat..4! to tJe fully f.U.n"uona11y 

4epon4entt Oft su.. P since iii foe not lunot:1ona11y dependent 

Oft ettihe~ SVPoc P aloue. 

tt hall~ f!~tm ~ ~1ohe1 (1979), t;.b.at: 1f 1n e 

#elatiion R (X. Y, Z)~ the nl ~ .......... y tolde then.tl1s 
f' 

4~~~le '.lit it (X; Y, Z,.) o tt (X, . 'f) . ~· R ·!X1 Z) ~ 

Jot ln~Junc:e. in th$ :reloaUon $Tlm2NT (im• STUN~ ctft) ~ 

the 'ID .between a· Bn4 sm~M u EN ___.;. sTUJ~M,. bane~ celation 
I 

•~'-' ~ be ~.,., .as fo11Gtofe• 

s-~ (EM, ST"~ Clft') • SfVi 
STV2 

(Elf• G'tUNM) * 
(BUt CtW). 

Lot a CA1• ~· • •·•• An) be e ~·ele.tton te1th e~uibuua 

[ "1 • At• • • •• A11} Qfl4. .let X h· & tj\lb&at of: [ 'i,, A2t • • ., 

A8 } • x !$ t1&14 to be u .f~Uper ltey of a ! f ev-ery e.tuJbute 

, A1 g ( A1, ~· • a •• A,.} t ie ft:nt:tj.orm1ly d~tm.t Oft 

x i.e. x~ As• 1f t o 1, ••• , tt. 

x is e. k4f of a if lt ie1 e miulmal .tnt;erke}7 1 .e. if 

it is a supedt~ tJ.nG ~s Q:tlt pro~l!' contain an? eUpe~ key. 
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An a~tcibute whiel\ does flOt. b&lono to the ltef t.e 

called a non-lcey ett:~l.'bute,. 

MVDB ar:e oeneralleat1ona of me,. Let x, Y. z be 

41sjo1n1:. sets of atuU.utes of o relation R (X, Y, Z) • .A.,. 

MVD X ~ y la sa.ta to bold fol' R tf (X, Y, Z) ·an4 

(X. r, z1) are tuple$ of R, Blen ao an (X. .. yl, Z) aml 

(X• Y, a1 ) • 

Po# S.Mtaaoe tn ·the fo11owiM nlat:ion BMP (Employee, 

Chile!, salqy), i:h$ MVD Employee ~ Ch11d ho14s. ~ _, .. 

'EMP 
Employee CJ\114 Bal&ty 

Ram Bobby 1700 

Shea lOVely 1900 

Sbaftl 91~tu 1900 

Ma6hu Lallu 2400 

i'egtn (19?7) aft4 :Delobel (19?9) have shown that lf in 

a relation R (K, Y, Z)., X~ Y hOld•~. thea R can be 

expzesse4 aa t!le Join of r:elations R1 (X~; Y) · and A2 Ut. .z) 

s..e._ R (X, Y, Z) • Ill (X Y) -* R2 (X. Z) • 
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Relatlion SMP can b4!J c!ecortrpOsecl wit:hout loss of 

lnfcu:mat.ton ··1nto .cela~lofts £1 sed 82 owt.ag to tile MVD 

Employee ">'"> Chi1ct i.e • EMP (Employee" Ch1ld1 Salary ) 

· • &1 (Btnp!oyee, Child.) * B2 (Smployee, Belaq) • 

If x ~ Y ho14e fol' tllf.\ ptoject!oo 1\1 (X, Y, Z) ol· 

R ("* 1', Z1 W) then the. embe&hWI MV'.D X~ Y/Z bolde folt 

the re1at.1oft a (X, Y. z, tt ~. 

2.a.a .• s 

Given a set: o£ fDa• l~ te possible w 4er1ve othet 

FDa by applyiftg: these I'Ds. AOrt•coh9 (1914) propo$86 a ~ 

of rulee called lnfeJence eules WhiCh allow one to 1nfe~ 

ayntactica11y from a o.tYen set of I'Da, a11 o~• 

dependencies 1oglca.1iy l.mpltect by· tbe oivea ee:t al\4 ha•e 

beett ltatetl belowt 
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3 blldet;t:ftDil!&b't i.f A ~send BC ~D theft 

AC ----70 

4 11;!Pfl!t1v&:bt if A ___..,. 1B eftt! 8 ~ C, ·then 

A~ 0 

s MM..t!Qb'• lf A ~a and A ---? c. then 

A > ac. 

GiYerl a set of MVDa, it is pOSsible to derive other 

MVDs feotn ~ese. ·~ fo11ow.t:ng aN ~e 1nfe~ence tulee for 
.• 

(1ft the fo11o1dng x, Y, z. w ate dtsjcd.nt e~ .of 

.attJ'ibutes). 

1 S919!&8@!!!@SM1U tf x. ~ Y holds for e. n1at1on 

R uci .. .,_ a). t1\GD Y --* z aleo holt~a. 

2 r«alli!UlDII• if X ~y and y ~ 8, 1:hen 

X ~ Z 11014$ fol' It (X, Yl Z) • 

4 &!IU!DM~&o.a• lf x ?r"> Y and z o:: •• then 

xw~yz 

5 bl!'!de~@ftSliJY&t!t· if X ~Y, W- )?> Z 

then xw ..,.~ 2 • YW 
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7 ~gitJpJ"JI if X ~Y., X ~z thtm 

X :>>Ynz, X~Y-ZadX~~...,y. 

A ,-eieUonal· tnO&ll of a data base can . .,_ deftne4 aa 

the uaer• s vJ.ew of' the\• data base .as a c»11ootion of time 

vu.yino (ellowiftG fo~ inse.UOns:, 4e1et.i.cn•• up!ation of 

tuple$ etc.) ft()DJ&lS.seti r:elat!ons of asso#ted 4egrtMu1 •. 

. ttocm.&l!aatlon 1s C01tCGmed wl tb tl'le ptoblettt of 

·c:booa&.ng the •• 6ppropr-S.ate SGt. of l'elattoas to tepl'esen• 

a glven eollect!o:n o.f data. 

tn tbe pr-esence of PDs aDC! MVDs; Up(la'l~· s.taserttone 

etc. cf wpl.ee 1n matlons may· pOse ael'toue problems. ln 
; 

os4er to otwie:te eue'h dlfflo!lUee, 0!>61 defltwd (1972) 

three lf:!\tell of DCu:malt.zaUon vtm. the fAMft, secon4 aDI! 

t.blr:d ftOattal folms (lNF1 W. 3NP)a 

A noi'IMli=od ~elatio,_ (al$0 called a 1 u· .-elation) 

i.e one. whoM attribute ftluee 111 each tuple am atom.t.e. or: 

no11~sab1e (&late.,19?7; Ghoe'h,l.9TI) i.e. at: tNezy mw 

end. aollltnft poGit.f.on. there exlate p~leely one value, 

n.wec a ~ of values. An unnocmal1$Sed "te1at1on can always 

be tectuc:ed to a no~mal.J.ced one wltb some ~:edUn&!nO'f• 
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A l!elatt.on a 1s tn 2SI' 1f 1* !at 1ft !.HI' -and eveey 
' 

~ey. attcibute is fUlly dependent oa ~be pJ:.t..mary key. 

Ad a ts sald tc be! :tn 3&~ lf: .tt ta tn liP $1d II!N'ery nonttey 
' . . 

The concem fcc mmal.tsatkn\ ana. the 11\teteet .in 

utd.q ttid.t1i JJ.Ol'm!tl -{Q~ J:"eleUons ail5e5 as a. ceet.U.'t of 
' ·- ~ 

t!bseJNl'l~iOt\ t'bat_ b ~~e data baee a:rvi~ posoib1y 

u.ntleei.U!Cl o14e e~ct.e m~s:.t~ to ae *a~~o~ .. t.n 

r:el•,lonal 1-sruon, tMty :t:e$11• d\» to S.nsenicms, de1ot101'ls 

antl ~t.i<nt. 

Aa ~Hant. objttet19e. of nohte.1iat!cn •• to eliminate 

these a:noJM1ies J)y splS:t;U.ftg a. irelatU;a into aimplet but 

equtvaltm~ ~~la·:t.umr:a • 

The 4eflnttion of 3Nf i!'NOl'Vett only aon-key attcfbutes* 

but . .ott.o of ts""te pcoblems ~"elated to up(ta.~ anomalies at11l 

~ema£n fOI' prime att.uJ.wtea tBeeri R al.. 1919). This led 

'to a ~et: UO:rtnf.ll tOM C!atl.~ eht1 Doyee COd4 No:mat fo:rrn 

(SCIW) 4\le . to a,yce and Q)dd. . ... 

A %elution .1\.1!1 Ui~J.d to m in BCNl? (Date, 19??, Beori 

et elt 19'191 J'agin, 1977). .tf Whenevet: a ~nu.J.v!al P.D 

X ~ Y holds fO&' R, then SO do-es the fD X -+A fo&' eYety 



'Whf:.m MV.Ds ue preeen- Paota (1911) bas soteoc!\\Cec! e 

•• noanaJ.. form called the fell£t'h noJmal for::Dl (4U) • 

A c-elation a '-• aa14 to be in 4RP 1f, whenever a 

non.utvi81 MVD x ~Y <x. Y being eet:e of etUtbute·s) hold 

fox R, then so does tbe n* x ·~ A (A bel.ng an att~:tbu~ of. 

R) t.e. ail 4epeDdenct.es a:re the reMt of keys. 

It has been sb.O'\\ftl 'by Beer£ et a1 (19,9) that given a 

act of PDs, and MV'Dst 'the ·p~blen of eyntbeslelng a · relat:ton 

1n 4NI' ,oc BCN.r .is a NP complete ptoblem .• 'the problem ot' 

decl4ln; vhethel' a 4tW or SGRJ? exists, J.s NP hard. Hence ln 

view of the pBbletns .associated w1 th update, lnseJ:tf.ons etc. 

the aim of the 4ata model des19n should be to genez:at:e 

colleotlon of blat.1ons whlch are 1n 3D oJ: in 4& (tf one 

md.ete) • 

Relational algebra and celaUonal calCUlus fom a baste 

for exe~emely high-level 1enguage opexoating on r:elatlons. 

The vartoue DSLs are • ALPHA. ~sea on hlat1ona1 caleul USt 

SBQUEL aDd ou.eq..,. example. ~~bas not bean praetlc:811y 



implemented· so fa~. SBQUSL anc! oueq b7 Z:kemp1e have been 

partly 1mp1emerated CD&~e, 1917). 

DSL AL~~ ia s~le, le ~1at~e11y ·compl~ (t.e. 

any l'ela:t.S.On 4ec-11fable fol" the 4at:a mo4e1 11y means of art 

expl'eeaJ.on of ime celatS.Onal ealcul11s. can be ret:~tJ.evec! 

using ·tbe lang:u&go >. J.e ~nt>roceclual ad can be eas&l y 

eat-ended end euppol'ts blgbe.c level J.angu.e:ges. DSL At.PliA 

sUppOrts 1nsertlons, delet:J.ona and. upc)at1ona of ~··· It 

pzovi4es, some 11bracy fQftCUone v1\! •1eetltlg ·max •• min., 

ave~a9e of valuee exi-et,J.ng 1n e c-ela~ion, 

SEQUBL -8114 guoq- by example ar:e also relat..t.onally 

complete. 

In -. ~posed eyetem, we ·bave ftOt implemeftte4 any 

of thoeQ OSLs. :tt beiftO a s1mple ant! epeclflo problem of 

enqu&.:l.ee, a special putpeso language "Wlt\lh t.erminology 

epec1flc tc the epplteat:!on &l'ea, baa been deve1op'il«,. 

wblch will be 41scusaed. later • 

Many of the featUI"Q pftW!de.d by DSL,a ALPHA, SSQUBL 

etc • are not needed at. e11 in ~e preeent ease. 
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Data .l~ertee can be ust unaeretoo4 by first 

4efintng its opposite. 'llo the extent that· 'the use~ 1s 

involved wit.b 4eta11s of etor:age sthc:rtuZ'e (hOW tbe data 

are pl\y&J1cally otored} ana access str:ai:egy (bov .mey ace 

a.ec:essa4), ha is said ~0 be data depen4ent. ro~ exatQpl.e -.. . .~ 

the usee may be l'equire4 to know \t'hlah fJ.e14a ln a 

,particulu J'G\10l!'dS a~e ac:cessed ana to wwi te e.cees$ 

stet:emeftt.s whiCh tfJfe%' tto t.hese 1ft&{~ea expltc:Stly. tn 

tbf.a case the use~: is 4epandetU: on the ad.atence of the 

1nd:~es in qaestton. 

lbwevet. tbG· US'el" sbould not be 1ate:teste4 in 

enytbinQ other theft (a) What, J.ttformattort- 18 1ft tlle data 

base, eAtt tb) \that opera.t!ons he may perfo~:m on that 

1nfotme.:u.oa. we cannot pmvlde tot:al teta independence• 

ThUS it should be :POSSible to ecbteve 4ata .S.ndependence 

by prcv1d.irlg dle vet w1tb (a) a view o• ftle)del of tl\e &ta, 

ond (b) a l.anguage to operate on 1:he ~ .. es fa~ ea 

poaeible 1ndapen4e.n"t of all etocate and ae'Cesa. 

a.&JIJ·sterf!Sl!, ~~· 
a.s.s lnt=~· 

The basic tu., orgenleaticms., Glso called 'bae.lc 

anese metbOtle, 'aftileble in present day coanputlftg syt*ems 
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vla hlobe.c level (e.g. coBOL. PL/J.) and assembly lenguttg&s 

age tbe well known aequentSal, ;:artdom ana in<texa4 sequent:t.t.al. 

fUe oqard.utS.ona. Theee provide vezy limited entry 

capa.bllitr to 'the S"tOr:ed data aPace• 4itect acces:e to 

r:eeor4s on tbe basis of the flel<l eel~ aa the one ana 
the only access key When the file ie initially created. 

'1'h1e 1a a mJ.I'tltlal factlii:t• elftce 1n most actual emttronments 

it 1e esaentlal to be able- tto aeeess data on the basta of 

any of 'thO da.ta item o~: 11e1d •• a comb.lnatton of dtem. 

tn the ease of out: da~. base fot' 'tbe hospital sys'tan 

atao many quel'tes are to be: attswcu:ed on the baele of non-key 

atU"ibuttes. so aone of tbeaa methocSt ts f\Jl1.y suitable fOr: 

out moae1. 

A numbet of: l.mpostan• data or file ol'oanizatlon 

concepts globally tecmea eeconaarr flle orgaftt~atlons o.c 

hlthe¥ .. 1eve1 file o~gaatae:tiona have eme;:gett ~ouvtt the 

years tn ortleJt to alleviate dle mismatch between die 
• 

eomptex lnfomna~f.on .ceul.eval 4eman4s of ueers ana t:he 

single key baelc focllitles pmvS.4ed by oper:eUng syatema .• 

'!'he metn ones-a~et 

l Lle~ an4 mul~tliet oeoanlzatiout 

2 Pa:rtlelly 1nvezote4 and fully J.mtertea. 
otpnla&tS.OMt and 

3 Ring and cha1ne4 fr-ee struetuna. 
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A b~iet' deec:tJ.p'tlon ol tbe vartows J.mportan~ file 

ocoatateat;ioM now follows• 

~ logloel en4 pl\yslcal sequctftee of recotcts f.e 

&de:nUcal. ReCOda aare nee! ana wc!tten in sequence. New 

Eecot4a can be aatled at the ena. %nse•t.1on in ·the rniMle of 

fUe ls no~ peseible without: ,-~.-1~int the whOle file. 

1 t allow• both sequential an4 random pr:oceeatng. 

Ran&tm pi'Ooeeslfl9 1s acomap1ta~ by specifying the ltey 

field 'Y8.l11e fOI' tbe c!esll'ed noo~d which la foun4 vta 

lmU.c::ee. 

IS euea ace oompo.se4 .of tt10 areaaa 

U.) ft'ime uea • eontalft8 data of the file~ du¥-tng 

et'eatt.ou or t'eoroarat~att.on. 

Cli) ove•ftow el'ea • eonta1M reocu:aa wbleh could Mt:. flt 

ia the prime al'fl!a, ae a. result of a&Utf.on• to the file. 



(1.1.1) taaex a:ee .. c:>'*tas.u .the lft\Uees ..,. (a) ttaok J.n&.!;x 

(b) CY,lia4u illdGx aft4 (C) masteJ: index, Used to J.oeate any 

pa~S.eulu reooc4. 

lhf! tracle index contains tbe value of the bigbes.t 

key on each i:•ack;• 'The eyliflt!e~ il'ldu oontalns tho highest: key 

value on ·eacb CFlindu. 

When an Xs file le cueated, 811 ceco~da ace wlt~en 

lnto 1:ho prime eca, 1l'l key~· The· ifttieee an 
gene~av.td at this point. '~he process of updat1DO an 

existing ~~:tel (hplace ol' up6at._J.n-p1ace) le eimtler to 

the ce'tr1eva1 process. De1et.tone f~m the file are al.O 

etcaitbtfocwa.t4. l'hEt ift4tces ana use4 to find t'he aestred 

record and a special mark "4elet1on mal'k• le uaelted ·into 

~e l't!CC)t4 t:o 1n4tcate 'tbat t.t hae been c!eletee. The r:eeot4 

1• teleted J')tyslca11y, only &U'lllO r:eorgan1eat.t.oll. Pr:J.or to 

SU.Ch or:ganJ.aatkm the de).etea data cemalna on the storage 

medium tJuaenloM to an IS file must mtd.nta.ln the key 

otdet of the We. 

Dltect or ro:ndoM flle orgaaS.zetton ie prim&Jt11y Wte4 

foe random pmceaslng, a1~h sequential reading 1e 

poss1ble. Records ln a di~ acceaa file may not 'have 



uy part.lculs• order, itbeY may ol' raay not bav• 'keye. The . 

pmgnnmer has ~eate¥ f1ead.b111ty wltb dlr:eft file t.b&n 

w1tb ts file,. b\lt the pr«~cem:nt.ng ta8lt te moce complex. 

RGcor6tJ tute lc!eatif!e4 .tn one of ~e following wayan 

U.) br apectfying the nleUve ~•e.dt aft4 relattve recora 

numbet' ol' (il) by c-eletlvo uaek end- 'key (reooraa must have 

keys. in those cases), ol' (11i) tar t:elative 'bloek acMresa, 

ot (tv) by phya1ea1 ed~esa t4d.ch iG the a~al c.iyllfta&r, 

head end uaelt ft!Cottt numbea of 'the device or (9) by haab.t.ng. 

Direct file ocguleatloa does not requite any 

pUt:loUlaa cors-eapon«ertCe between record content and file 

eatlreaa • The p~rarmneC' hal) to eatablieb a way of 

correlating cecocd to· file location. 

' -

2 'The inve•tea t11cUona~ Ol' 4S.rec:toay oc 1n4ex. that 

contains cert:a.ln fte14 values followed 'by-- the lls• of 

polnt.eca to the •eco~ds Cbaraoterleed by euoh f.le14 values. 
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The fields placed in the directory in order to provide 

fast aeeese to reoorda are called inverted keys~ indexed 

keys, or access keys. The Fig. 2.6 shows the basie layouts 

of the inverted file structure. 

l<EY3 

[J 
' 

D 
Data rec:nrds 

tnd~ £!1o or 
directory 

I l Da.ta. ba."" 
1---· 

Fig • 2.6 BA.SIC INVERTED FILE ORGANIZATION 

, ·The degree of imtertion refero to the extent to vhieh 

field-value$ and pointbte to corresponding reeorae are 

placed on the d1rectoeyt in other wotds, the extent to 

which extent paths are establiahed.. The higher the degree 

of invortiot~ thtt dlteeto.ry becomes la£ge.r file posing tha 
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same see~ch pmblems as. tbo octglna.l set o.f ncor:as. so 

t'he 4ll'ect~IY or index l<taelf ftltl7 be .t.nve~tea resul.t.tng 

in a aeaond 1ntJex .and eo on. Sucb an orpniaation ta 

ee1led a multl.~level 1n4ex ocgantMtlon. 

Meklng G. 4eclstor~. about tllhet fields t:o .tnvett ls veq 

ecu.eial M4 dlf:Ueult,, •• auti1ora t.ave suggested pcaet..t.cal 

ana epeoiflc gui&,ltnee lor eeleet!ng the opttmal. ·~ 

elose to optimal• itwel'elon f1e1&t. A uaeftll 4estga RJ.e 

o£ thumb l.n t:b1s mgazd is tbait if the avecage number of 

:l'ecol'da quallfled by a qUety based on a par:tlcnalal: 4eta item 

f1eJ.4 ls lees ~n 10 pel' cen.•· of tbe total nUd3er of 

reco~tae, then l-t ls juotf.fteie to J:nve%'t that: fie14. we 
' . 

have 'atm into cotud.~ed:Uf.m tbe ptsct.tea1 eapects in 

4e&ign1ng 1:he tnvenea o.rgantea•t.on foe ousr data base • 

1ft tbe ftext <#hapte:.r. t:.be propose.4 syatan will be 

diaoaaaea. 

'ltle 4ea1gh of the data ~~Ddel.; ~be J?Ds. existing. ~ 

relatlorae ued., the . exhmal eellema, the eoneept.ua1 schema. 

the ·queQ" 1en;uage and pl'ep¥'oceaeor will be dlscuesea. 





xa tbe ;pr:oposet qet-. we· haVe 4eveloped a ee1at.1onal 

cJata base fOI' 11oaplta1 •wl~omnent. The «eta ~elevaftt to 

the proposed syst.ern includes~ following 1nforrna~lona 

U.) 

U.1) 

(11$.) 

(tv) 

(V) 

"'1) 

<vtl) 

pat1Emt• s t&mt.iflcation &nformetton, 

dJ.agnostlC 8114 A~ infor:matlon, 

tteat:rilmt. itlfomatlott, 
I . 

I 

:1nvene6 f11ee. 

staUatical infonnatl.on :telatlnO to be4$ ill 
each specialit.Y. 

statistical infoDRat.ton .r:elat:lng to eacb 
·cpect..tity end eaeb unlt, 

.statiat1cal aata relatlftg 'to tot:el boepitel. 

9.tom the aboVe data one, ean ob~e1n different\ typee 

of .lnfoxmet.ton, e.g. 

U.) fl'Om the pa•tent-•s name an6/or hl.s/het fatber:•o 
nam-. one can get. the, ward-bed numbel' and 
con.st t1c:m of the patient. 

U.t) aimt1erly fc:om the patient• s MRD Numbel' or 
tral'd.bed numb&#, one c;:an obtaltt tbe !nf&ana'tioft 
about the 1:teatmen't to be undugone by the patient:.· 

it has been dl.~ut!hled p.revtous1y., ~at t:be relational 

approach to the desigll of a &l.ta. DW)del, hae ecnsitlereb1e 



ad9antaoes oYel' tbe netuorll aftd b1eratcb1ca1 approaobee. 

Hence we adopt a celationsl epptoach to -.e deelgn for 

the propose« qatem. file ~ls of ouc moete1 ue &.scueeed · 

be~ow. Here w wiU be using file and releti<m es 

synonyma. 

ta the lOgical vJ.w, · we describe bow the uset 

vJ.eualtaes f:he J:elattons• The use• cea un<te•stand die 

telat.tone in the fo~lowJ.n• fohu 

FULL!NFO 

I 

I (as TITL.S,' •s, fNAMB, WARDBED,. ADDRISS., 
~ SS, NIC'ADDRBSS, COHS, AGE, SBX., CSTATVS, 
.RSLXOION, OCCUPAUON1 D\TBADM, MONTHLY-tNCOME, 
PHONBNO_. iRBADM# PRVDGN~ !'MADM, SPECJALl'tY, 
'UNlt') ....... Rl 

... , -~~~~~ R4 

-RS 
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In the abOve tbtee r:etaUons 

MRD1 ~ MRDNO of ft~st pat$.ent. 

MR.D2 ..._ MRDBO of second paUent antt so on. 

DTADM(9!J!Mm, f'S1'MRDt LSTMRI)1 TOTAL) 

,J?SJfMRD ...- Fl~flt HR»NO on a given 4ete 

L~ ....,... Last: MRilNO on a 91ven date 

DA1.'EADM ... Date of a4m1Ssioa 

-a' 

-·Re 

... ag 

SPE<Mil4f (DAfl• l10J'OFU4AT!QN...ASOU'f·BACH-SPECIALift' 
AND EACH-UN%'1') __.. Rl() 

...,.,. R11 

RelatS.ona Rt to R9 ecntain the tnfoanaUon relating 

~c the patients ~ therefore. ~e uaef\11 to the user:s. 

Relatione R9 to Rl1 coritaln the S.nfoma•ton ebou~ the 

bosp1 tal atat\1!: ana an uoeful to the managanent. 



46 

By convention. we underline the key attribute and 

write the r~lation name outside the round braces. 

An important t!rf'C of relationship b!twet)n attributes 

is FD ~ieh (Juarnnteea that for any two sets of attributes 
-

x & Y, x detetmtnet; Y. So """0 will eonvert all the MVDs into 

FO$. we have three MVDs • 

NAHE >'"" MRDNO i.e • .rrt'lre than one patient ean have 
the same- neue. 

FNAME "':>":!!> MKPNO i.e. mre than one pntient • s father 
enn hnv$ the 8t1J'nC name. 

ADDRESS ~ MRDNO i .a. more th~n one patient. can have 
the $am~ ftddre~s. 

We convert NAME, i?W\Ml).; and ADDRESS to NAMKSY. FNMKEY 

~ ADDKEY respectively by eoneaten~ting two character 

Gtrings (01 to 9~). 

we enrt rep:tCih~tnt the FDs of t.he proposed ~stem by the 

following b1jeetionsa 
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MRDt~O -..;. TITLE,~ NAME, FNAME., WARDBBD, ADDRESS, 

NAMJ<EY 

FNMKEY 

AODl<EY 

\iAADSED 

DA'l'EADM 

LADDRESS, NKADDRESS, PRV00~1, DA.TEAlJit, 
TMAmt, CSTATUS, RELIGION, CGHS, AGE, 
SEX, USECOOE, MON'l'HLY·lt~COME, PHONSNO, 
READM, SPUNIT, SPECIALITY, MA.LCHLD, 
Ml\IJ\OLT, Pln"Sl CEXAM_. PCOMPLAIN'r • 
PSTHISmRY, FINALOON, OlSSASE..CODE, 
TESTS, XRAY, DKI.ttv.rnY, LABEXAM. 
OPSAATION1 OTHRTR'M~T, CONDITION, 
RESULT, ADVICE, DEATH, AUTOPSY, 

·· CAUSE-OF-DEATH, DATE..OP-DISCHARGE; 
T"'vT!\.L.STrA·:Y, FETAL-DEATHS, BILL 

~ MRDNO, NCOOE 

p,..:U)NO, FCODS. 

> MRONO, A CODE 

')o MRDNO, WCODE 

~ FmMlW, I.tSTMRD, TOTAL, DJ\CODE 

Relations R7 and R8 have repOatinO groups (nested 

segments). Fig. 3.1 illustrates the concept of repeating 

For relations RL7, RLS ant! RL9, we can write FDs as 

Key-attribute _ __,~ Non-key e.ttrlbuton. 

All the relations are normalized, so these are in 1NF. 

There is no nonfull Fils in any relation, hence, all are in 

2NF. There ere no transitive dependencies 1n any.relation, 

therefore, all the relations are in 3NF. ThGr~ are no MVOs 

thnt are not FDs, hence, the relations er~ in 4NF. In fact, 

ve have already eliminated all the MVDs. 



(a) 

fii~u]· ADMissxom 1 DisCsMGiSJ--... t 1 iiMLi-cm~xsai\i'GEDj 
l.___ ·~----- . . . __1_. ____ __.;._ ___ .____ -· 

(b) 

Fig. 3 111 RBPEATltG GROUPS 'IN WO RELATIONS 

(a) SefoEe aoDDal1eatloft 
(b) Afetar ftOCm811AtJ.on 

Nal'i!t D.'\1'SS • Drlft \l SPE<SO . 

DA'JBSU' a OA'l£ \( SPUN!T 



49 

Xn the otoretl cela.t.l.oml~ we. ~Studt hoW the·• .celot:lou 

aca etore!t on t'he $tO.I'age. Oeeca117 tb.o ett.tre4 .nlatt.ona 

are 4tf•ezent fmm the loqled vies~. RelaU-oae at. to R3 ere! 

sterad as etnQle celatiOn called PSRSON. 

MfU)NO 

Tlftdt. 

NMB 

ftWm 

WMDDD 

AJmRESS 

LADDRBSS 

NKAODRBSS 

PRV'DGN 

DATBADM. 

ttMDM 

•·• mer., MR .. ,.. MRs •• mss et.e. 

Patieat•e Hamr.t 

ratl\ex•e name of patiG'lt 

ward No. •nc:atnataa with Bea-nurabec 

Pe~m&rten't eMnoe of pat.lent 

LoCal adateaa of pa.t;t.at 

Neat of kltl'a add&'eos 

ftCNlSlOMl otaonoeJA 

.oa•e of 14nlcelon. (W MM DJ)) 

Time of! AdmttftJlOft. 



CSTATUS 

centS 
READM 

PHYSICEXMl 

PCOMPLAINT 

OTHR'l'RTMNT 

PSTHISTORY 

USECOPE 

SEX 

so 

Civil statu$ 

een ttal Government Health sehemo 

Readmission 

Physic:al Examination 

Present Complaint 

other treatment 

Past history 

• U' for us~ • n• for deleted 

Male ('Mt) or Female (•p•). 

Similarly ral.at!ons .R4 to RS are stored ns RL2 to 

RL6 respectively. 

NAM(NAHJSEY, HRDNO, NCODE) 

NAMKEY ..- NAME eoneatnated with character 

representation of aP-rial numb@r 

(01 to 99) 

NCODE - •u• fox used, •o• for diecherged or 
deleted. 

FNAM(FNMJtEY, MRDNO, 11CODE) ·-RL3 

PNMKEY ... FNAMS coneatnated with character 

~epreeentation of serial number 

(01 to 99) 

PCOPE - •u• for uaed ana •o• fot deleted or 
dJ.seha.rged. 
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AD»USS ita• fou f1e14s i.e • STRSET, CITY_. S'l"ATB 

an4 PIN. 

1 ADDRBSS 

2 S'.tRD8T ¢BAR (37), 

2 City CHAR (ll)• 

2 S!'A'lB CRAB (tS), 
2 PIN CHAR (&). 

ADDJ(sy ..._ F1ret 30 ohatrecters of STREft concatnated 

with chanctes" &"epreeentat1on of ee~ial 

' ~.. (~l to 99) 

ACODB ... • u• for uH6. •n• for «eletec! or 
41ecbal'ge!(t. 

.... RLS 

wc:oos ....... •v• fol' used, •o• for deleted ana 
•T• for uanstened • 

...... 

·-RL6 

DATBAPM ..... De- of admission 

I'STMRD --. Fuet MRDNO on a otven date 

LSrMRD ..... La" MRmO one given date 

WlAL ..... ~tal pattet. on a given 4ate 

DACOJZ ... • u• for used,. • D' tor: tJeletea en: d1sehoqea,. 



st.at1stica1 l'elet!ons R9 to R11 can be stored as t 

BS'fATUS '!1. S, SPNAME ... # t:o'l'AL-.. BED.• TOTAL-SEJ). 
· P%801 PERCSNTAG&.OP·OCCUPARCY) - RL? 

Dt\TEB ... Date concatnetec1 w1tb speciality 

numbet (01 to 17) 

SPNAM£ ..,.. Spee!eli~ Name 

SPlJNtt'(MftSU, ADMISSIONS, DISCHARGES, DAYS-or• 
iii'J\Y, . AVBRAGB-LBNG'ftlwOI'•STAY~ -TO':AL­
.OBATHS, DBA'l'HS-UUDBR-49•HOURS, DtiATH­
OVm-46-HOURS* ORO~S.DEAftt•AAft# Rft• 
.DEATR·RA"rE, ~MISSION, FEMALE. · 
AOMISS:tON, MALs-c:HlJ'.,J)....ADMISSI ON, FEMALE. 
QilLD-A.QMXSSION, MAL:S.DtSCHARGSD, RMALB­
MSCHARGBJ), MLs..eHILJ).DJSQIARGED, 
PSMALS.c:Hl}.;J):.DlSCHMQBJ)) - RL8 

-'"'!'!!!I'~· Date eonoat.aated with speci.alt ~­
unit (00 t:o 40) 

HOSPITAL(~.- _ ~ £mD-.smB_ . . m.· TN,.:.·· · TOTAL-. . . PATIBNTS..· 
PXSCHARCSD, TOTAL-ADUL'.t's-ANn..cKILDR£&. 
Dt$QfAJtGED1 "..ITAL-N&WBORN-INPANTS. 
DtSCHARGBD, :DAYs-oP-c:ARB•To..J\DtJLTS-AN1). 
CHILDRBN, DP.YS.OP~TO-NEWBO.RN-lNFANTS, 
AVSMOB-STAY-.AOUL~LDREN, 
AVEN.OE•STAY.NSWSORN-lNPANTS., BBD-'!'t.JRN. 
OVER.ADUill's.AND.c:H!LDRBN, &ED.tTUM.OVS~ 
NBWBORN-lNF-1\NTS. TOTAL-DEATHS, DEA'IH• 
~HOURS, DSATH-OVE:R-4e-HOURS, 
GROSS.DSATfi,..J)A'l$:1 NST·OBA~ft, PETAL­
DEATHS, ~TAI-PATXE'NTS-ADMIHSD, Tal'AL­
AOUL.TS..cHILDRSN.ADMI'.l'TED, TOTAL-NEWSORN­
%NPANTS, MI\X.DVRXOO.WBSK, MALJ)UJUNG. 
MCJNTH, t~DUAX!IG-YBAR, MlR.Dtmtm .. wsste. 
MtN.DURING-MOM'H1 MIN-DURING-YEAR, tJAYS­
QF.c:ARE:.fJ.'Q-PA'l'iEN'fS-tLHOSPlTAL1 MYS­
OF.OAR£-~UL~CHILDREN• DAYs-OF· 
CARB·TO-NIWBORN•'lNPANTS.· !OTAL-DA!LY• 
AVSM.GB, 'IOTAL-AVERA~~ifS.CHlf.DREN• . 
Dtsc:HARGtD1 TO'.l'ALJ\VERAGS.NSWBORN•lNFAN'TS1 
AVDAOE.,()CCUPANCY-ADUL~HILDRSN• 
AVEAAGB-OCC'UPANCY-NBWBORN.;,tNFANTS, 

. Q£0GRAPHICAt..Dt8J:RtBUT10N.OP•PATIENTS, 
~O.OP•JlE.LlVBR%ES1 . 1'0TAL-No.OF• 
OPSMTIONS• TOTAL.NO.OF-x.RAY•BXAM, TOTAL· 
LA.S.SXAM, NEW.cASB$1 RSPBAT...cASES, DULY• 
AVERAGE-DELIVERIES, Mlt.Y..AVBRACB. 
OPEMTIONS, DAILY...AViRAGE...xMY, DAILY­
AVSRAGLLA&.B)U\MS1. DAXLY.-AVBRAGE•NBW•CASES, 
DAXLY~AVERAGB.R£PSA.if-cASES, DAILY-AVERAGE. 
ADULTS.cHILDUN-DISCHARG£1'), MILY-AVERAGE. 
XNI'AN'J.'S.DISCHARGSD, nAtLY.AVERAGE-ADULTS.. 
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CHILJJRBK.AJ)IUT'.rSD# DA!LY..AVBAAOB• 
XNJ'AN~TTSD) - RL9 

In r:elations R4, RS and RG, we be:ve MVD of NAME. 

PNAMB enCl ADJ;lRESS WJ.'th .MJlDNO,. Roh'tallY name may be uniqUO, 

i:her-efon eto&:lno as in R4• R5 and R6 will be waetege of 

s~tage ,space. so we b&Ve J.mplemenb!d these relations viz 

R4. RS ad ac;. in the form of RL2, RL! and RL4 z-especi:clvely. 

we have eonvect:e4 the above MVD-~ lato PD~ because 1n IS 

o#gan1eation we requit-e uniqUe key antl m (after 

no~rnalif.atton) tl•Eu' a•suranoe that key will be UftiqUe. we 
tcy to <:et\Vert ell tl\e ce1attona in 3M (if lt J.s not­

possible to cmven in 4&) • '1'he concept of PD gu.al'ant:eee 

t:bat tos- any two sets of attributes X and Y, x d$tetm1nes Y., 

we cUSC'l\Ula tbe erchl tectw:e fo:r the p10pose6 qstem 

at three level• t eonceptual, exttJ.ma1 enct internal,. 

(1) sanser49.91 .. §Sbg. 

The conceptual acltema ay be though~ of as a eontnWlity 

uew Vle\f. ln ou case. it conslste~ of the rele~!ons: RL1 

to RL9 for the ptopO&ed data model. tt a1 so includes dOmain 

definition of the attl'Jl>Utes used in: tboae l'elations and 

eonceptual/lntemal mapping. 

'the domain 4efin1,1.cme fo¥ the pr:opoee4 system ere 

as given below• 
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wex~ MN)NO CHAR (6) 

TftL£ . CHAR (5) 

IWG ~.R (!0) 

l'lWm CHAR (30) 

WARDDBD <9\R (5) 

AJ)t)l\SSS ICIW\ (13) 

LAI)l)'.RUS CHAR ('JG) 

N}(ADDRBSS CHAR (?G) 

PAVDGN CHAR (20) 

MSAt14 CHAR (G) 

!'MADM CHAR (4) 

CSTATUS afAR' (20) 

RILICION CHAR (6) 

ocms CHAR (1) 

AGE CHAR (4) 
• 

sax CHAR (1) 

MONTHLY•lNCOM£ CIW\ (5) 

PRONENO CUM\ (8) 

RSADM CHAR (1) 

SPU'NIT CHAR (2) 

SPECXALU'Y C:Hd. (2) 

MALCHLD CHAR (1) 

MALADLT CHAR (1) 

PHYSICBXAM CHAR ('78) 

PCOMPLA.XN't CHAR ceo> 
PSTHISTORY afAR (100) 



ftNALJ'.)Q,N 

DI SSA.SS..CODB 

msft 
XRAY 

DSLtvBRY 

LAIEXAM 

OPBRA1!10N 

OTHR~ 

C:ONDZftON 

REBUilt 

AJNtCB 

DBA'!HU49~ 

DS'ATH048H 

ss 

AVJ'OPST 

CAUSB-Gr.OBAftl 

IBTAL-DM'IH 

~ft-07•D1SCHARG! 

torAL.STAY 

BILL 

NAMl(ft' 

DMKBY 

ADDKBY 

RCODB 

PCODS 

A CODE 

WCODE 

J»\COOS 

CHAR (20) 

CHAR(7) 

CHAR (100) 

CHAR (60) 

ClWl (40} 

CHM (6t))' 

CHAR (10) 

CHAa (60) 

QlAR (40) 

CHAR (40) 

CIWl (40) 

CHAR (1) 

CHAR (1) 

CJWt (60) 

CHM (15) 

CHAR (15) 

.QIAR (6) 

CHAR (3) 

CHN\ (10) 

CMR (32) 

CHAR (32) 

CHAR (32) 

CHAR (1) 

CHAR (t) 

CHAR (1) 

CHAA (1) 

CHAR (1) 
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VRCODS c:tW\ (1) 

ICTAL I'IXID (J) 

P81.'MBD CUM (6) 

LSTMRO CHAR (6) 

DI\TE CMAR (G) 

J:lAUS CHAR (9) 

MftSU CHAR (9) 

·ttte conceptual/1Dt.ebal mapping defines the 

eor~:espon4e:nce heWeen the t.lata model aad tbe tnte:raal 

model (o:r 'thO st:o#e4 data basel. lt alae spee1flee bow 

conceptual Z'MIOC'<!S anti fields map lnto thel• stored 

countetpa~s. In 1:2\is model. tbte 1e dona by ~ Jceye of 

ttte cecorae of the ts ol'gantaett.on. 

ln td1e C!~Xtenal se'helrla, we study the ext•mal treta 

model (the uee••e view of the poe:d.on of the data baee 

used b1 him). It conslete of the ••temal relatious• 

(i.e. those ·~c.,. to the usel') en4 tile exteme1/eoncep~ue1 

. mapplng together w1 tb tbe .4efift1tions of the ·domains on 

vhlcb relatiofts are 4d!.ne4 •. 

Relatione R1 to A11 cons•J.tute the external 

l'elattoM. 'the ao.tn defittltlona ece the same as 

diseuaset'l above. 
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·ae atenal/eoaceptNel mapplftO spec1fiea the J:Ule 

fO&' extcactlng the -.temal mo<.'lel t-.n the conceptual 

model. In ~ propese4 aystem. title function wiU be 

perfotmed bf' e cp!fY language prep!'~saor to be discussed 

ln eeett1on 3.1. 

In .ifae .tatexnal schema• we study the physical 

cepresentation of t'he relations. The. int.etnal acbema fol' 

ou• syrtem conolst:e of the pbysit:al representa~lon of the 

relatiotte as d1acuese4 in aectlon 3.9. 

The stocave ouuet.ue for the at ffeJ:ent. files at:e 

aa fo11owst 

S'lORSD l'lLS PERSOB (MRONO,. ttt'L~, RAM£, I'NAMB, WAADBSD, 
ADDRESS, LAJ:)J')R&SS, NKADDRESS1 
PRVI»N, DATBADM, TMADM, CSTA'J.'US, 
RELIOXON, mHS, SEX. VSSCODE, 
MONTHLY•tNCOMB, PHONENO, RSADM, 
SPUNIT, SPECtALlTY, MA.LCHLP, 
MALADLT, PHYSlCEXAJil, PCOMPLA!NT, 
PSTHI.STOAY, PINALOON, DIS£ASE-CODB, 
TESTS, XRAY, DELIVBRY* LASSXAM, · 
OP£RATION, OTmTRTMNT, CONDl1'ION41 
RESUL?:, AJNlCB, DSATH\NBH, 
DBA'1'1104SH1 AutOPSY, CAUSB-OP-.DEATH, 
DA'.l'B~•DISCHARGS, TO'JJ\~STAY, 
J'ETAL.DSA~ BILL) 

§IQYU9§! ASCmfDlfti MRDNO 

IEBX& MRDNO 



' 

sa 

i!OftBD fJL! HAM (JlJAMXEY# MRDNO; HCCDB) 

f!!Q~i§P !§Sii!RitG RAf.1lCSY 

1Rt1£M!! RAMKft 

IJ19U9 f.I&S . ~'BAH (FNMKBY. MRDNO• PCODB) · 

§EOW!S§I a!SIIM!!I FNMDY 

!S¥~i PNMDY 

UQ!!R flY£ ADDRS (ADDKBY, JW)N01 ACODE) 

,_E~. . eRn ASC•DING JUl!)I(EY = ~ ... , =:.;. 

'tJm~. ·~ AJ)i;)1(EY ,.__"'.,~ 

I~R' DLi WSSJ.l (WARDSSD. MRillNO, WCODS) 

~ ~E!!!l)JiNG ~BED 

XND§!!R WARDSID 

§!Simi, ·!'lit!. l7fADlllt• (DA-TMDJ.!J,. PSTMAaD, LSTMRD. 

TO'rAL; M.CODS) 

MQR§9!R A,S@MH9 DATEhDM 

IEI!!IR DA'tSADM 

Sim.Ua#ly we aan WI'J.te u above for the rela'tioi)S 

RL' to· ltLt • 

1n ··tthe pi'C)p)&IK! eystem., all the •elat!onal eto:cect 

£Uee bave been provided with en IS ocoanteet1on (o~z-a.uno 
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'the next. .-lon b£1•fly 6esc~lbes the quety 

leagua;e fo¥ the pxoposecS synem. 

'.ltlete are two levels of the que,ty 1anCJQage f()r the 

p.roposed system. , 

(1) KJ.gbel' 1ev.,l o• Usel' level 

U.t). LOwes level Ol' DBA level 

In the ~ level, the user ohou14 know only '.t\at; 

inf.o~mation thece is tn ·tho a·te base and wltb whloh 

•tuiJ>utea, be can cetc>ieve the qfotma-lon.. He usee tbe 

QU8r:J.ea vi~ •GaT• statement. 

D- level l$ mDre complex t:ttan the usea: l•el. This 

level is fo£ the 1nse"1on, aeleUon end modlficaUon of 

ceeorcte. 

fte existing releUonal eatwlue en4 t'elai:lonal 

algebra basetl D.SLs via· ALPHAf SEOUBL- •ouecy 9J' £Kemple • 

etc. haVe not. been , used as tbe qUeJY language fOt the 

p~poae6 ~-· 1'boee eroe quite tW>phtsticat.ea languages, 



ctwelopea for intd.cate Sl'Stems at'id #equic:e 6ClriG eoct of 

Pt09l'etmling dd.11. 

'lhe pJOpoeed syat.ern te mainly fo:&" the med1oa1 

persor~nel.. nmnaoemeat ent1 usel's <e.g,. dtspateb oladcs)- who 

a.n not expeet:efS to have any p~t:ommlng expe.rienee anti, 

hence ithe dev'elopea OS~ s.e a simple. non.ps:ocedui'Gl 

1at~guage. 

Any va114 CJUe£7 .eupport.ea bV tbe mratem bqlna with 

JF en4 enc!a v1tb $ · ai{Jb. 

AuthOri:ed aaecs onl.y can matte tnse#'tiol'l8, 

· deletlone. Qpdat.lch&lt of tuples in the various t:'e1aUons of 

·the av•um• 'Jha ~use!' la provided v1tb a seeurtty 

GOde spoolfAOd _, ~• cose&Vetl word •,ucetma• of the queq 

1Mgu&CJe 81\4 tt:ae wlidi'Y of the aecui"Y cede .t.a e'heclr.ed 

agairu•t the existing A't ot CIOC!ec stored in the qst:em •. 

S,!e use<! fot ntl'ioval, spec!fies the attr1bu~e (a) oc tbe 

relation to be J'eU1evett. 

IQDif.!t fol' l110d1£Ylna '-he OJd.t.ttlft9 value 1n the tela~£on.c. 

Only OM attdbUte can be modified at a time. 
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i!!J:4!TB t when a patient: te «lSc!ha~Vedt all hislh.er da- s.e 

deletett. 

ln all sUftdera DSLe, any et:.ulb\lt.e name u 
qualified witb are.fueta.ce -to the relation eo whleb it belongs .• 

:En d\e· qUery language for: tho ptopose4 system, the came 

of the #'elaUon l• implicit amt t:l\0 DMS ts aeo~ to be 

powerfUl et10ugb to knOW juet by examining tbe atitribute 

value. the celation to Wbtcb '" A.e assool.et.ect e.g. 

:tF NAME • *JOffi PIM MAYES' ·GET WARDDBD $ 

xn the atove quecy, we llmte not opGClft.ed the 

rtel~;tUOt\ Mme. t'be DBMS Wl1.t eJtamifte t1W.J attribute name 

end ehe aasocuted' f1ltJs wlU be seardhed. Nhenf!'t1er a flle 

s.a eearcl'lea. tts code ts ChecJtGd. 1! the code ts •o•, then 

the resul ~e ue not printed and Snformattlon about deletion 

tcUechd(fel) ls prtnwa.- X f tbe code !.a • u•, this means 

the ceeod ie in 'use• u .• e. patient is staying in the 

hospital). 

1'1\e tm1l4 qtteriee ttec1vab1e ~~om the ayfttaK otven 

in Appendtx.A f01l~ng some semantic reat~ietions ese 

the ones wblcb el'e 41seueeed wt~ ceference t.o both ti'le 

lcwete vte,. use~ end DBA level., 
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U.J YIU &flel,t 

(l) 

(iSJ 

(lU) 

MRDRO ., 
WARDBm 

ec 
Any one OS' two of the fo11ovlng 

NAME, AlANE, ADDRESS, .0\TSADM 

· In t.l\e tar-get. paft, uuS' en specify either one of 

the followiug PVLLlllP(I~, DIAGNOSTIC, 'mEATMENT and 

ALLRB~ Ol' at moat. thtiee of the following 

MaDNO,. WAADBBD., N.Md:1 ft1AMB, ADIBBSS, DATBADM, 

LADDRBSS, NJCADl)l\ESS• PHYStCEXAMf PCOMPJ.Attr.r, 
I 

PSl'HlSTORY1 PDIAONOS:tS, TltSTs. DJnJVERY, 

~DEXAM, ;OPBRAI'XON. --~!tiNT, CONDI'l'XON, 

XM'f, AJ)VlCB1 RSSUL'l' • 

1 GS.ven MRJ)NO • • 1217241, find the··a&tcess, war«-
bec!. numbel'· aid father• s name of the patient. 



XF M{UmO • t 12$?24 • GET ~BSS AND WARDBBD 

MD i'NAMS $ 

fi'l.tet •. the qUety ia Checked wi~h teterence to the 

.sratax. %.f! te 'J.a foumJ correct then tbe recoM eOl'tt!!spontling 

to key~ • •ti5724' ie sea:rchea into file PERSON end 

the des1te4 attct:butes/J::ele.U.Ons ace tetrtevea. 

2 Given wad r1am'bec as 12 aftd· bed numbec· as 35, find 

the name,. 1oee1 e.&h'ess and fethec• 8 Mme of the patient. 

!'he que&Y lan;uage eoutnct to.- the eboV'e quta,ey lea 

II' WAJU>BED • •t203S• flE1r NAMB AND PNAMB AND 

LADDRSSS $ 

Pile WBID is ed'e'hed fO.t WAIU.lBBD • •12035 • ana 
MRDNO le retrt.vea. With tbS.$ MRJ:IIlo, cecor4 fl'om f11e 

PERSON 18 obtained 8M l'equested info.-m.ation s.e &'.UJ.oved. 

3 Given the name ae xn, flrKI e.ddmsa, con«tt:lon ana 

date of a&n1aslon. 



Xlf RAMS • *XYZ' GET AD1)RBSS AND CON'DlTlON AND 

DAft:ADM $ 

NAMS is concatbat.ed with •o1• and ts aal.le« RMUCD' 

which le searched ~~ flle NAM and RAMS ta oonent\ta,te4 

with •oa•. •os• afld so em,. until seat:eb ts et.oppea. Ltet­

o£ M.RI)NOs is cet;l'ieved · kt t:.b18 way wh!ch are, ptoc:eseed as 

above act l'equestotJ tnfoi1Dl!tt10n le received eoft'eeJ)OntU.ng 

to tbe.se MNmoa. 

f Gt•en. a&tr:ess Ill •? Par11a.met~t Str:eet• abd. &lte of 

admlstd.oa e.s 18tth l)eoembel' 1981 find coft4J..w:m at1d watct-bea 

' 
l.F AmmBSS i!!i 1 1 PARLJAIICENT STREET' AND DATSADM et 

'811218• GET CONDITION AND· WARDBED $ 

L.l.at of MRDNOs is_ got COIJ:OflPOn4il'lQ to tbU 6DJ)RBSS 

end DATBAIM fnm the files AJ)l')RS end DTADM l'e~lvely 



and 1:beizo t.ntersect:lon J.s talten., Plnally the file PERSON 

is aeaeebed with :temalnS.n.g MRDNOs to f*!'t tbe cequ.ested 

lftfo~matlon. 

We have developed the following algo.a·itl'itft 11rth1cb ts 

wr.tt:'t-ea 1D l"nlet$1'4 PL/X language. to pr:oceas the queries 

with GET st-atement:. 

Pl'OCe4ue GET 

!.np\lt.t At: most 'two at.Ulbttt:es f=m Dctnain•p&tt: 

anc1 at: moat tbcee ett•J.butea from 

tt~rgu.patt .. 

OUtJiU1a tbe 1nfomat1on ~equested 1ft the qttecy J.a 

&..Splayed. 

Act.tont The tee0t6 ideatifJ.d by the &ttc'lblltes of 

the domain part of the queqo ie fetched and 

the infOtmatJ.on .requeetecl by the at:Ulbutes 

of the taqet .part i.e· dle~played. 

begin 

4d SD(4) 1nit ('NAME* 1 'Pw.MB«, •ADnR£SS•, 

I D-'TEADM' ) 

ad. SL(4) wt ttPVLLINPo•, •otAGNOSTtc•# 'TRBATMmT'• 

'ALLR.SPORT* ) 



I. 

del RS.(26) J.ntt ('MRDNO'i 1NAMB' • 'PRAMS• • 1 WARDSD• 1 

'J)AT£ADM1 , • ADDRESS' 1 • LADDRE$S' • 

'Nl<ADl)RESs•, •PHYSXCBXAM•,. ·'PSTHJS..roRY• 1. 

• PCOMPLAtNT' • • CONDZ TtO.N1 • • RESULT • • 

•A.DVIca•# •XRAY•, *DSLtVSRY'.• 1 IABEXAM•. 

'0PEAA1.'10N1 
1 

1 0THRTRTMNT1 
1 · • ftSTS' 1 

1 !"DIAGNOSIS t 1 
1 BS'l'*AWS • ,. • DS'JY\'lUS •, 

•wsaws•., •MSTAws•. •ASTAms•) 

:xr KEY • • lli\t'£' 1!'him 

begin 

display the ccc~e~og st:et:us fmm. RS (22 to 2G) 

00 to I:Aat' 

end 

ll' lCBY .i:i::! •WA~BO' then 

bet'1ft 

te• MltDNO fr:om WBtD 

Go to SIARCH 

ettd. 

!, UY • SD (1 t:o 4) then 

begln 

Get ·KRDNOa f~ correspcn41ng fUe 

Qo to SEARCH 

end 



'' 
else begin 

tf SCB1' (1) • .SD (1 ~ 4) AND kft ·(2) • 

SD (1, to 4) ~ 

begin 
' 

on MRllHOa fi'Oftl cors:espon41no fUee 

Take eorrmon MRDNOs 

Go to SP.Aacte 

en4 

else 111 KBY • ti(RI)NO• t:hen GO 'to Sf!ARCH ... 
enCI 

SBARCRt Read a ~f4 £~ f11e .PaRSON with Qbove MRDNO 
' . 

11' USSCODB • •o• dleti 41sp1ay *ALREADY D!LETBD• 

iP ~arget-atutbute"' SL (1 to 4) ~en 

D1opla, tbe C:O#I'esporadtng Ml ftle 

else beg!u 

Dieplay the contents of At.U.lbute 1- Att1'1bute 2 

end i\t~r:ibU.te J 

/¥ A~uibute t.. AtUibute 2, A'"r-1bute 3 eze ftOm 

as (t to 21) */ 
end 

STOP. 

Me 4is:N8S belOW some, c:tUH18:S •elettng to t.be 

DM level. 



(11) B!"' .. &mJ..• 

r 

Data bastt Admintatnt.o~: 1e t"eaporud.bJ.e toe thta 

level.. Three tppeS of opdatiotas e~e pe#fODRed conesponct­

J.ng to tt\1s level via, HX.ft.B, INSERT aft.4 KODtn' • 

1'hese Operations are pecfoaneCI by provlting security 

eodes. As far ae r.tt:J.eval ts oom:emecl41 'the · ,tnfoxmeticm 
" atoJ'etl ln the data bece ie ftOt ohangetl but: in all ... 

above opera\Uons for th~ DM level the tnfomat!on is 

ehaaoea. ThetefOM I)OtftS ~!ty te neeaea. Different uae£s 

will have ~.U.ffennt ~lt¥ ecdes so tba1: it: can be k.noWft 

which Ullet' has UJ)datot!-~ tbe J.nfcu:maUol\. 

we 4l.~s below the oper:etion .foz- tthe DBA lwel vie. 

DELBTE~ lNSEM' el!d MODlPY • 

J)el&te the pat.tent WoSe &ita ta given td th MRDNO. 

'the quer, 18ftOU&ge GOftSUUc~ 101' tlle idx>vo QUOIY 1St 

tr S~ • tafAftA* DBLBft $ 

fte 4ata w111 he reed fcom flle D!if. 1'bo. fomnet. of data J.s 

given S.li Appentt.tx-s. Data ie called the 4eta for &sehacged 

etat;ua. 



Ute given data fill be r.ad ftom GE2 (DLT) LIST of 

PL/l langW'!ge• Data wlll be nad fl'Oftl th.e f11e- till the end 

of the file. 'the se~u:aa reletd to ·ae pa~terrt an deleted 

by o1vlng thlf!J dau fol' all t;be patients 'tD be dlechturoect. 

r.t.rsdy ssccomt v111 N chf!Ckec'l for:. valt«lty. If thla 

s.s fo1md co:rcect. 'then the us•.r w.t..ll be allowed to per~o.rm 

~be tepetea ope~~tl!cn, else flhe .:equeat will be cejectea. 

stnea 'BHATtA• is a velld eeau:J.ty cod.e .. the WJel' w111 be 

a11owe4 to delete the ~r:.a. &'eeorda. tthe neor:d foe not 

4$1ete« pby:t1eaUy~ but the U$2e0tm# ltaom:t. FC:OD£• ACODB 

atld WCOOB in i:be Iiles PilSON• RAM• I'NAM, ADlJ\S end WBSD 
, . . . 

#espect:tvel y wlll be changed to • D' • The data fol' d.iaeb&rCJed: 

sta~us wlU be :.tru~ertec! into the file PERSON. 

He otve below tbe algo&-l'tbm ·fer DELBH mutlne w!\1Ch 

we have ct.evel.Oped. ill baeu:l'(l .PL/1 language .• 

p~ DSJ&R 

Xaputt Pile Dlll w'hleh contains MJUlRO eJl4 dat:a £ox: 

dlechsoe su.ta. 
OUtputl Vpda-.s file PaRSON. 



ACUont It deletes all the r-eeoJ."&I .by' patting •D• 

eocte in 811 the Wes wl'th the. given Mlt:DNO 

u4 .1nsena the data lo.- discttel'ge status 

1ttto IJ.le PERSON. M$Ay patleattJ' ncoc:4 can 

be deleted with slAgle qUe~. 

begS.n 

On end file (~T) Go t:o LIND 

Dlf;IPt Read a ncol"d loJ." dl.scthacge status ctata f~Offt 

file DLT 

IF •eco~:4 ta read fEO!h file P£RSOJJ,with aboVe 

MRDifO ~ 

beg 1ft 

IF VS:JCQDB e • D* then *PAftEN'l' ALREADY DBLBTSD0 

else beglft 

Read reoc.u:a f~t:tm files RAM. PRAM, ADDRS. 

DT~· WIED, PSRSON bavlng atove MliU:.mO 

Plat etotte -»• into all ~ :fUes 

Go to DINf 

eftd 

end 

ela dlepley •RBCOAD DOSS NOT BXlSI' IN '1HB SYSTEM 

CORRSSPOND!NG m THIS MRDN'O• 

LIND tend 

STOP •. 
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2 INSERTr 

Insert full info~tion of tha patient Whose MRDNO is 

given with data. The query language construct for the shove 

query tst 

lF SECCOOO • 'SAXS!'lA • I~SERT PULLINi'O $ 

fcl.lowec! by MRDNO and the date 

(fomat given in AppendiX-B). 

The above query 1s proeesaed ae followec 

The data ts rend fmm the fUe INP till the and of 

file INF. Any number of patients ean be inserted with the 

qUery. Firstly the SECCODR is matched againat the standard 

security ec&!s used by the system. tf it matches~ the ueer 

will be allowed to perfo~ the rQqUested oper8tion, olse 

th~ request will be turned aown. 

lf l.nst:ead of PULLINPO wo have DIAGNOSTIC and 

TREATMENT, then the dott! will be reac! from DGN ·and TRT files 

xespeet.ively. 

The algor! th."Tl which we have developed for INS .sliT 

routine is given below in baetatd PL/I language. 
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Pm..a.re JBSSRT 

!nput:t GiftO 4at.e/la file IBf/DGN/TRT vt•b Ml\DNO 

an4 INSBl\T-ATIRIBU'l'S 

OUtpu'ts Updatea fUe PERSON 

A~loru lhts pmoedue updates· the f11G PBRSOH 

bogi.o 

by. ineectlft; ttte I'GCOtds ee ·givtm t.n file 

1NP oc ~1f11es the infol'ln6'tlon of Eeooz:ds 

:in. PERSON file wt th the lnformtatlon glVel\ 

s.n DON ()r 21\1' ftle. 

on ella fU.e. (ltiP/DGtfltl\tt) Go to LAS~· 

li' lNSDT-.AftlU:&Uft "' 1J'VLLIRtO• then 

begin 

PDeeea-.JNPt aead e teoos:a f.com ftle lNP 

Enter ·ttte lee01'4 lftto file PERSON with given MRmO i 

' 

Ente¥ the atCOl'c! 1nt:o ell f.ttVert.ea ts f11ee 

VS.~ ~ I'NAH,. W8BD, AJI)RS, D1'ADM 

ao to PJ:oceeS.XNP 

end 

eln begin 

II tNSBR'l'-A'.f'mlSUTfl • 'DlAOI1QS1\lC' oc 'TRSA'lMmT• 

then begin 



.,, 

hoeeas.DOJJ.TRt't Rea« reeo~4 from ft.l,e PERSON wJ:th q1ven 

MlU>NO 

Upc!ate t'he ~.-a ln f'11e PERSON wLth JXJN or mT 

ftle 
~. 

GD, to ftoceea-DGJQ.'ZRI' 

ena 
LASI"t RETlJR& 

end 

.. 

ftlts call be of two tue•• · 
U.) Vpdats.on of ay Ctt.t.:lbut:e 

<U) Ul)C!aUoa of noolMY etvi.bute 
. ,. "' 

Onlf cme atutw•e ee be upd.e·tetl ae a Ume. ftese 

qUeclee ue anawecee! *'f gtvt.no MRJIIO erd SECCODB. xn key . 
at.tcibU.te t..e. only WAl\DDBD in file W&BD can be update4. Xn 

no:nlcey a.ttl"ibutu.. 'the fo11ovJ.no atUJ.btti:es can be updated 

one at· a time 

· LADDRESS, NKADDRSSS, PHYSICBXAM, J?COMPLAXN'l, 

PS1'HISTORY, JDIAGNOSIS,, ftSTS• DELIVERY*. 

LABEXAM, OPERA'tiOtf_, OTHR1.R'l'MNT1 CONDITION• 

xaAYf A.MCB; RBSVllt. 
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But NAME1 fNAME, ADDRESS, DATEADM and MRtiNO eannot 

bG Uf.)datetl e.g. patient • s name. father • s name and 

permenent address do not ehange generally during the 

patient• s stay 1n the hospital. Date of admission does not 

also ehanga dw:~.ng the patient•s stay. MlU)NO does not chanoe 

as it uniquely identifies eaoh patient. 
I 

Now we give one t'J!Xample for each viz. updat1on of key 

attribute end updaUon of nonkey attribute. 

Shift to ward number 1, bod number 32 to patient whose 

MrtDNO is 123456. 

The query language eonstruet for t.he above query ie t 

IF SECa.>OE • 1 NAAAIU' AND MRDNO • •t234S6' MODIFY 

WARDBED • 1 07032 • $ 

The atove qu.ery is procoosed. ae fo1lowsa 

Previous WAROBEJ) 1e got from the file PERSON w1 th 

this MRDNO. corresponding to ·the previous WAROSED, file \iDEO 

1& searched and WCODE ie ehangod to •tt• (tranefe:ttea). 'the 

nelrt reeord in the file wm::n is writt~n with WAR.DBEO end MRtNO 

g1ven in this q\leX\'• In file PERSON, new WARDBED is replaced 

w1tb the previous WARnBED. 

l 
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Cbtlt19e con4it1on to '1Ulps-ovlao• of the patient Whose 

~0 1a 654845. 

lf SEO:OD£ • '•NNU\XN1 AND MIU)NO • '65484&1 MODIPY 

COtmlft(lq • • SMPllOVtNG• $ 

'the al:o'Ve f~UGIY itJ p:rocessed as follows • 

rtret 'the SCCODB u check fo:r validlty. Pile PEASON 

ta eecu:Ched with MRtaO • •&5484fP end CONDJTXON is replaced 

t;b~. •IMPRO,VSNG• 1ft file PaRSON, 

The algorithm for: MODifY coutine~ follows, wblch has 

been developed in baatacd PL/l laftOWloe. 

Ptoceaue MOtnn 

lftputt HRDNO, a~tl'lbute-~up!ai:ed. new value 

0\lt.~t Updated file PERSON 

Actlon• Thls ptoeed\ll'e mo41Uea the '\talue of 

ett.~J.bute ta'k1f10 one et a tl:me in ~· 

atetJ.no files. 



begin 

del AT'l'RIBU'l'B(I!6) lfttt ('WARDBSD• • fLAJ.mRBSS• • 

• NKA.J:.'ORESS*,. • PlWSJCEXAM•, 1 PCOMPLA.IN'l''., 

1 i'STHIS'fOJ'tY'• 'COimtt'XON• • 1 R£SULtt•,. 'AOV%C£', 

'XRAY.t 1 •DBLJVD\Y1; 1 LABEXAM1
1 *OPERATION', 

*019~•, •ftS'rs•: ,FDIAGNOSIS_') 

Read a :reco.:ct from file PERSON with given ICRIIIO 

!P M«''"4 not foulld .then tiapla7 

*Dim. RECORD COMSSPONDJNG 10 !HlS MRDMO DOSS NOT 

. BXJ.ft lN THe SYSBM• 

elae beGin 

:IP A'ftRISUTB • MARDBSD 

begin 

s•~e 014 WARDBBJ) 

Rwcite ~file PIRSON with new WARDBSD 

wnt.e t'e<iOJ:'d with new WAJtDSSD in· WBED 

Put COde 'T-1 1rlto lflmD witb old tiARDBSD 

end 

elae begin 

Change tbe aesl.t'ed att.c>lbut.e 

Rewt1te t.he file RRSON 

end 

en« 
en4 
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~ preprocesaoc eonsJ.fits of ·we main S'Olrtlnest 

(i) the syntax analysle nuUne (11) eemant1c: an.alyaie aM 

execn:at:ton mutt&'~ • The $YDtaM of the input qne~ 18 ebedlted 

folt validity acootaing to J.te Qftl'C'Jmat' a• ~atea ita 

Appendlll•lh Jf ftht et~r 1a encountet:ecl ~ it. gt.vetJ 

·message 'UROR DIUCBD BUOR£ CQLUbD-1 NtJM88R' followed ·br 

the col\lnll. llUD'bc of NV. t'be .srntex Nles tom en extnnaGly 

eompan 4ef1nitlon of a lecge ftWI'ibet' of q:ue;cles., 11le 

semantic: eftatnln:ts Mi.ag 4oWft t:.he m.tmbe.: of VG11d cpaeetea 

to ~e one 41sousee4 In a.ctLon 3•'· ~qUery te paoees$$4 

'by eemantlc anel.pels 8!14 exeeuuoo routine Oftly when 1 t ts 

fotand to be eynt.-actteell,. .-net. 'l'he leaQth constraints 

weu tiswssett 1ft eeettton s.s. 

The processing of the query lenouaoe invclves 

mard.pulatt.on o£ .U1ag6 to a gteat extent:, hence the 

pl'ep~ceesos- •• 4eelgnect foe PL/l · aue to the excellen't 

suiftQ •Dtpu1atlon a&pnb11t.ttes of PL/'S. 1M!OU8t•• 

The p~oceaslng of t;M queries ·foe the pr:opoaed QUell' 

language could be &!oM e1tbU by means of a ecnpSlec des1QM4 

explici'tly for tb1• pupose oc bf means of e p:repxoceoeo~ of 

some hlgbU level let~guaoe ptocesaoc. the deslg.Ung of a 



compUe~ to.- the qQeCf"l&ft91.18Qe will l.'eqGire more lenguago 

oonatncu vta. the iftClasloft of epeotfic. J.nput/out:put 

statement:a etc.. '.lb!s may not matnt-aJ.n the eimplk!i ~,. and 

tiOapeoced\ll'alttr of -be quety left9Wl<Je aftd will thus meat~ 

onatel' pr:ognatfttng overhead fol' the ue.~s of d\e nyotem 

vJ.ss. the .aical peraorm.el en4 manag~nt pUsomel. 

As the que.q language is intended to be slmple, 

non-pt:ocedW:al erut eas11y adoptable by usere" a 

~el)nc-easol" t.o ~ ne:nc&ac:a ~/1 oomplleJ:< of CDC Cyber 

110/720 _. • .., (I'W'ltliftfl tU'Kter 80$) ·was de~S.onecl. t'he 

prepqcesaol' eomtel'u the inpUt qttery lanouaoe at:cino t.nto 

a sequence of PL/l leouaoe t.ast~:uct!ons, wh1clt at:e 

pl'ceess.S by the Pl.t/1 compile# in tbe usual way. 

The SYMaL couuno •~e• called takes one token 

of l&t'lgueoe at a ttme. The· desi;neci lanqu.age S.s simple aat 

fne-foana~ .• An7 num'bel' of blaftlts can be left taetveen 

any two tokeu of 'tbe· l~ge_. -me data La inPst.ed via 

the LIST l/0 sta'te\eft~ of PL/l language Which 1• also 

fne•formet.t:ett. 

we haw developed 8ft aJ.oorJ.thm to pmeeas the· eya-. 

of the queries. "ltle algol"!~- N~• been developed ln basur:a 

PL/1 language. fJ!he aloorltl'ID for< .eytitax to given below• 
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~- S"ftrtAX 

1aputt !'be· qU8IY 

0\ltpl.St Display •erXOI'• if quecy is invalid .• 

Ae\tont Tlt.t.a p:rocedue ca11s another ""-tine 

begin 

•oet. IJJml>Ol• Wht.Ob tJU.ppl!es tolceM. lt 

-then Checke the syntax of the qu.eq. If 

qaeq s.s o .• K. then l;t eto~•• all 'the 

lafomnatJ.on imm tba queay for uUliBlftl 

1ft ~~~ D&nB. INSERT tm4 MODlfY ~lnea. 

4c1 oo-.xm (8) Cha.r UO) int't C*DATB'• 'MR.rmo•. 
*WARDBBD• * t HAMS', * Patm• • • DA'fBADM', 

'ADrlRSSS 1 , • SBCCODB • ) 

del '1\\RGft (301 Cbar tto) f.ftlt (•MRDNo•. 'NAM£', 

•AJ:I)RSSs•., 'PNAM£•, 'DATBADM', 'WAttDDSD•, 

fLAJ)t:RSSS'. I H.KAtiDRESS t # • PHYSICEXAM •• 

• PCOMPLAINT*• 'PS'11il&!'Cl\Y1 , 1 1'D!AGNOSlS', 

•TBSTS', 'CONUlftON1'; 'DELIVERY', 

•LABBXAM', 10PERA'tJON.• 10Ttf.R'.l'R'ft4N'l', 

•XRAY' • •ADVlCB• • •aBSVL1'1 ;, 'PULLlNP01 , 

*·DlAGNOSTlC•, 'DBA'tllmN1'1 , *ALLREPORT• t 

1 SSTAWS1 , *DSTA-.l'US*.- 'WSTA«!VS', 'MS!'ATUS• • 

•• ASTATVS 1 ) 



aeaa cad 

Get, symbol 

XP SY'MDOL 1• ''II" then dleplay •et£oc• 

Check-dOmalht 

Cktt! $ymbol 

t• SYf.UIOL 1 • DCMA.IN (l to 8) tbM dlspl.ay ·•el'l'Ol'• 

CaU<Il~ 

Call store-data 

lP DAft: chedke4 then .QO t.o· Cheelc•Stet.us 

Get symbol 

lF SBCC:ODS MlDRO cbed«t4 ~eft go to MOD!rt 

IF SYMBOL ' a • AND then 1JO 'tO Oft 1 

!I' ~o • .1 ~ tieplay •erco:r• 

I'LAG • 1 

Go to ohedt-doma1D 

on spdlol 

GBT lt Ir. SBC:CODt Checketl then 00 to Del~inseft 

Xf sYMBOL 1 • •GBT' then display •eno.r• 

Get symbol 

:IP SYMBOL ' • ?AROET (22 to 25) tbM go to l'fBU 

e1.se go to <lbedc-do11ar 

NEXTt lP SYMBOL "' • TARCH (1 to 21) thell displ.GJ' ttetro~• 

Get: symbol 

xr SYMBOL ' • • AND' t:ben oo to Ch~llec 

11' ft'IOt:e than t.o • AND• ehecke4 tben 4lep1ay -ermr• 

else to to REXT 
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Delete-1Meltt :tH SIMBOL '7 • *DlU .. STB• theft go to INSERT 

else 00 'bO ebftctt.do11ar 

tasse. xr SYMBOL ' • •xttsswr• then dtf!Play •et"I'O~· 

Oeb symbol 

:X!' SYNBOL 1 = 'l'ARaft C22 to 24) 'tben display •e~l'oz• 

ao t.o c:heelt-4ol1er 

MODlrYt IP SYMBOL 7 e 1 MODJFf' thea dl.splay •e&'I'Ol'.., 

~ Qmbo1 

ll' srMBOL 1 • t'ARGSt' (T to 2t) then dlepley •el'co~• 

call chee1c-equal 

O'.tll ato~...aata · 

. Go to Che~J.tas­

st:atwuGO\ ~ol · 

Xl? SYM.ltOL ? • ~~Jrr (26 'tO 30) then display •erroc• 

Chectt.do11U Get $Yfrlbol 

tl' SYMBOL ? • 1 $ • 'tben M.epley •e~:I'Or• 

else 4ieplay 'QUERY, IS . o.~ 

PJ:Ocecture: Cbedk•eqtJ.a1 

Get symbol 

IP S1'MDOL 7 • • •* --en <U.Gplay "eno~., 

end Chcclc-equal 

PtOcedtQ:e Ston-data 

Get symbol 

lP S'fMD01, ? • QUOte then.diaplay ••rrot:• 

Oft Symbol 

LOOPt IF Next.oaaJ 1 • QUote then 

begin 

tncrement eourttet' 



&tol'e 4ata 1n 8\lf.fet' 

Go to LOOP 

end Stoa.data 

STOP. 

~~ 'J!he s~tufl. a~vttutes al'e 4ef1ne4 as• 

BS'l'AWS .. &tad ~~rA 

PSTA'NS 

WSJ.'AWS 

MS'aWS 

ASTAWS 

The nat. eeatton diS<N.tses tbe :securli!y ana 
tateot:ity in the ptopceed. syetem. 

Beo.t.l'ity coneuainta are 1mplemented b.V usino 

securlt.y eod•e• Utters of the syet:em en prov14ecS. with the 

eeew:lt.y eodee. FOI' any 1cln6 of updatf~J operaUon '••O• 

INSERT• DBX&TS# MO.ODY.) to be perfcu:me4 OD the system~ by 

eny ue~, the vaJ,.J.dS.~ of t:be ~ity eode of the use&- le 

C!heCJceS against the stan4e~d •set of t.teCUri ty codes stol'ecl 

in tbe syatem. 'rhe ua-er: will be allowed to pecfolm· the 

cequestoa o_pel:'etlcm only lf the secur:l:tr o:">de p~emm.tett 
. . OIIL 

by hin'y to the system eonfoh'ls with an~of tbe valid 

eecua::1ty C04e$. 
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lntegr:ttr <OnsUsiote in the ptopOse4 wnem ace the 

fo11owla;a 

(1) · Oftly 'two uniqwJ keys MRllfO and l."iATS. 

ttl) Oftlt one caft4tdate key ~BEii 

(Ui) I'Ds c!lscuas.a pl'e!Viously. 

(Av) const•ainu of dOmaia dafinltd.ona. 

Crlly Mte U$~ at a time emt modify existing 'tUples 

ot attribu~ ftlues in the vt)~~u~ relee1oM o£ the ey•om 

and as lorat;; aa llis .requested ,operatt.oa t.e not: complete! y 

c:;vet', dta- ueel' v111 bl!~• exclua1111e COft~col on the system 

(bJ' locking the dete base e.g • t)Gtting some statu byte 

on) ana no ot.hex. upt~atlon Ot>f!•ations w111 be ertterulnett 

auctng that t#.ma. The e~S.ty .ls prOV"tded bJ' l'equit'lftO a 

t~Jzm.tnal operet:c;tr to idMlt!fy himself by a uniqUe paetniO~d. 



CHAPTBR • IV 
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ttaeic o£ relational eppi'Oaeb.. 'the r:e1atlofta1 dai:a baae 

mo4el has been aeleotea because of 1te 1og1ea1 s1mp11ctty 

and othec atttaetive leatur:es. A simple queQ' language 

has bften ~signed to support; the eystetn and bas also been 

checlcec1 with the computeS!' • Pl'oorams &J:e developed fo~:· tbe 

mai'fttenence of the data base and also for answering 

diff:ereni: qaeaies. 

At eaeb stage ln desS.gh1ft9, ca.ce has . beeft te1cen i:o 

see tbat the useEs ace not lavolved wt tb ithe pbys1ca1 

ocoantsat1on of the data and tbe 41ffecent higher level 

f11• oroentaatton employed. 

Date base is aestgned fo• suppo.cting enqultiett made 

by the pat.lent•s r:ele.ttv• and fOJ: geru!tmtlog atatlnles foe 

· 'the mat'lagement. 1'he Vsel' ts not involved with the details 

o£ relaUon name. 
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Ae ou"ltned 'ln cbapte.~ .I,. the varlo~ opeca1:lons of 

the hoSpital ace going to he autoMated gradually. 'lhts 

p.,jeet work is the f1~:s1: at.tempt .in tbat d1rec1!ion in 

IR41e. The ideaa pr:e·eentecl tn this aJ.ssez:tation Will be 

of 1mneMe help to the fuau:e WOZ'kc on hospital 

infosmat1on srs~em. The proreeed system can be 1Jnplemented, 

wltb slight mod1f1cations_. il! simll~ur envtxonments e.g. , 

saucetJ.on.al losu~utlons, Ltbrarlee, etc. 

The qetem can be enhaDCPA by &mplemen~ln; tho 

stat.1st1ce pan. fhe 1anouago par:t iS fully inlp!.ementea 

for the stntt.stica1 pact. 
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<ouer:y-lenqu,age )> 

< Query• input:> 

(ouery-statermmt> 

zg~t.queey> 

Qnsert-query> 

(t>elete-query> 

<_Modify~que.cy> 

(Get-status> 

(sec-code) 

~nsert-target) 

(Main--key> 

(Modify-ltey-vord) 
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APPENDIX •. A 

' • • zouery-input > 
u • <:oueey-st:a:t(!ntCnt.> l x 

• 1 1!!1 < Get•quary/ I <(tneert-quety) I 

· <(_Delete-query> I <(Modify-query/ 

t t = (_Get-target> I <f;et•tttat.us'/ 

~ s e IP ~e~Cocl.e~> INSERT Qns~rt•tnX'~t'/ $ 

2 : a lF (sao-code> DELETE $ 

: t • IF <Sec-code/ AND ~~in-'keyj MODIFY 

(r~ify-.key•\«)rd) $ 

s: • IF (pomain-part:) GET 

•• 
IJ 

u 

u 

u 

(.'tflrget-par~ $ 

.. IP ~"lte•keY/ GET (statuS/ s 
• SECOOOE e • zllomnin ... v~lue') • 

• FULLINfO/OIJ\GNOS'l'ICITREATKEN'l' 

• MRDNO • • (ooma1.n-velue') • 

• (t1od1 fy-att..rlbute) • 

• <(Domein•vnl.ue) • 

1 ' • <Wbed•kflY/ I <Main-key) I 

I <_nomain-sta t) I .(nomun-nat.) 

ANP (Dome.in•lltat) 



· (pate-key) 

<{;tatu!l> 

u .. <'\'ru:oet) A® ( <(Tatget? J~ J 

Z:Target-attrib~e:> 

ASTA'l'US 

<Domain-value> ' a c < Alphabetie) I (Atphe.b<!tlc > 
(oomain-valuo> 

~dify-attribute)a: ., WARDBED/tADDRESS/NJ<ADDRESS/ 

z~·k•Y/ 

(Main·k•y) 

(Oomain-stat) 

<(:arget) 

• 

PHYSICEXAM/PCOMPLAINT/PSTHI STORY/ 

FDIAGNOSlS/TESTS/'XAAY/DELIVBRY/ 

LABEXAM/OPERATION/CONOXTXON/ 

t z • WAADDED • • <oomn:tn .. vnlue) • 

u • MRDNO • • <(nomatn-vstue> • 

II s (Domain) a '<(Doma1n•VS100>' 

t 1 • MROUO/WA~DBED/ltAM£/FNAME/OATEADM/ 

PHYSlCEX.AM/PCOMPIAlN'r/PSI'HlSTORY/ 

FDIAGNOSlS/TESTS/XRAY/DELIVERY/ 

LABEXAM/OPEAATION/CONDI1'ION/RESULT/ 

O'l"HR'l'RTMNT/AJJYI CE 
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<Ta&"Qee.a:ttnbute) t ~ • J'ULLINFO}'D~TIC/ 

TRE~ll'ffii.WT'/ALLRBPORT . 

t t • A/S/C/D/B/'/Q/fi/I/J/K/L/M/N/0/ 

P/0/R/S/'t/U/V/W/X/Y/2.10/t/2/3/4/ 

S/G/?/8/9/ -//I blaft'k/./" /./ 

-1+11/t• 

t t • NAMl::/mAMB./ll.'TBADM/AD!)R£ss 

S!!!m!Dt! X 1n tme fll'at column of the eec4 ~tminete the 

SffttaJI afta).yae~ pz-ogrettt. 



MRDNO 

"6X" 

1 73X' 

RELIGION 

'6X' 

'7ox• 

TITLE 

•sx• 

CGHS 

'X' 

APPENDIX- S 

FILE FORMf\T 

~ flle INP provides data after the lNSERT query given belowa 

lF SECCODE • 'SHATIA• INSERT FULLINFO $ 

'the Ulo INP has the following forrnatt 

PEIWANENT AJ?RRESS 
I sTREET cxTY=---------=s=TA=m=----PI=N~' 

"30X' '30X' '15X' •tsx• '6X' 

PROVISIONAL DIAGNosiS ~~ CSTATUS 

'13X* '20X' '6X' '4X' '20X' 

SEX PHON£ NO 

'4X' •sx• 'SX' 

SPUNIT 

'2X' 

•eox• 



•.20X' 

CONDITION 

Notet -

TESTS DSLlVERY 

•toox• '40X' 

OPERATlONS 

'6ox• 

ADVICE DEATH048H 

•;sox• 

'6X' '3X' 

X denotes one Character. nX ~snotes n Characters wher~ n is n natural 

numbex end depends on the constraints used in domain definition. 

Quote is a must on both stdes of data and at least one ~a or 

blank le neeesssxy between two data values. 

BILL 



The· !Ue DGN pmv.ldes data ef~• ·the f0110W1nct 

lNSSM' query• 

lF SECCODS a *SAXSM• :INSERT DlAONOSTXC $ 

The fUe DON has tbe· followirtO fi)t:mat t 

The file 1M.' pNV'.t.4es aft:e&" the following <rWtX? for: 

USBR'l Op$CR1oh 1••• 

•eox• 

1f SEGCODS • • NAR.AtJJ• lllS£1\T ':REA~ $ 

The fUe ftlf tiS$ the following fotmatt 

XRAY 

••ox• '40X1 
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The file DLT provldea data efter the DELETE query 

giv~n belowt 

IF SE<X:ODE c 'BHATIA 1 DELETE $ 

~ file our has tlm following fo~:mat t 

MRDNO 

.'6X' •x• •x• '60X' •tsx• 

FETAL-:DEATH BILL 

•tsx• 1 6X' •tox• 



9, 

OPEN %RPV1' CMtD..PILB 
AND OVTPUI DtS..rlLB 

. RO < 

YS.S 

CLOSB ~LB 
AND DtSK-PlLa 



I .. 

AN 
I'LOWCHA.RT POR CRBA'nNG AINVERTBt> ' 
SEQUENTIAL P!LB · 
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eont'd 
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/ 

··r· 

·,f/ YES 
I 

' ' • SECCOD£ 
: t • LADDRBSSlNJ<AIX>RESS/PHYSlCEXAM/PCOMPU\INT/PSTHISTORY/ 

CONDtTIONjRESULT~DVIc&/XRAY/bELlVERY/LAD&XAM/ 
OPSRATION/OTHR'l'RTMm'/,rESTS/FDIAGNOSlS 

( SN) t t e FULLil~O/OlAONOSTlC./.I'REATMENT 
<SLNN/ l.. • FULLtNF0/01AGNOST%CI't'R£ATMEt'lT/ALLR£1'Xml' 
<Rs> u ~ <RM/ 1 ~.P(>Mi\IN> 

~IN) 1 • u SECCODE/WARDBED/MRDNO/NAME/fl~/DA'XEADM/ADDRESS 



. ~ ' 

'·, 



to a 



l03 

I . -. 
{_..a'J02._J 

~ 
I 

___ __;lr__.._-...,;;::_..---

I 
\j .... 

' 



, 1M 

RBAD tHE Dl.SCHARGBD STA 
J.)ATA PROM nLB DLT 

STOP 
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READ '11m FILS BaD STATUS 
COJiUU:SPONDING TO 0\TESB. 

~&WUTB l'HB PILB MD 
STATUS tUTU AIOW DY 
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APPENDIX- D 

A VlEW 011' HOSPITAL S'fATISTlCS 
I 

Hovp1tal stntiet!cs are one of the important 

eomponentn of Health Infottnat1on system of a country. These 

cen be divided into two g~oups, one releting to the 

Hosp1 tal and the other to the Patient. 

The Hoop! tal-Group ex>mprises the following types of 

statistics a 

1) A&ninJ..t:trative & General Statistics 

11) P1nnncial Sta~isttcs 

111) Hospital SeJN"ice Statiatics - also termed ae 
Parforma.nee Sta.tistice 

The Pntien't-Oroup consists oft 

i) soe10-eeonom1c data of the patient 

ii) MQ.rb1dity dote 

2 VALJ.tli!S OP .f!OOD HOSPX~L STATISTIC~• 

Good hospital statistiea can be ut111Eed bvt 



t.l. 

10? 

tor J.) eetab1Ubln0 admtni.&tcatlve contco1 
ove~ the foaoU.onat eeUVlttee, 

ii) caleuletiq tWet&ge oost ·pee un1-
of sewioe ~ene!enda 

lit) plaMlno oft . 

•• additional faet1tt1es 
b• bospttal ~wtl'i 
o. staff 
d. equ1pment, 
e. t~alniftO pi'OVl'a.tmnefl 
f. ·epeJ'~lno bwlgets eee. 

tv) lftcteasift9 the qUa1 J.ty of ca~e 
nn&nd. to pat.ieats. 

2.2. !!•&o1Ul& .1!4 tatemte&r.ma1,. ~alt:b. M9C!eg 1 

fo# i) planning of health seft'J.eesJ 

iJ.) takl.tK.J $\d.teble mea!NI."ee for tlnlJ 
cont~l efil pnvenUM of tJJ.eeaaee. 

a.s. !Y!A&s ,sGtfi!J P&ll.Sldl• 
toe i J &weloplng lftetttNCU foe pxeveutJ.on 

of accl6enur 

11) le\lftOblng educational safety 
ctlmpaigna. 

a ·•. StntJa S?JileJe.J.I arut.,TJmtog..amu• • 
for i) ent.mauno .fe~t.t.lit.y of the 

popu18~ftl' 

:11) pre41ett.ng population gmwth etc. 

2.5. J!!ft!&Fsb !m!Jt!£11 

fol' pltmn!ftg and cand\lctln; teeearc:Ms .• 



fte typee of statl.stieat data can vai'Jf COfteJ.denbly 

1n dlffeeat. 1\oapltaJ.s aooo•a.tag to tbe Meda ~of the 

management. But minimal .$tetLseJ.ca1 iftfoanatt.on. aGtail.a 

Q1Veft below, tllbleb can be compiled ad pub11she4 by e well 

ot'gan18e4 Medlcal aecotd tlepat"tment in a 'hOspital, may be 
.. 

&'ege.rded as gea.e:tal· pattern .• 

3.1 B!fa&S!l Sfi!!lS! .. Ibt&attc:a• 
a .t .t. s .f!MMt ... utv..t.se•• 

i.) N\:ilnbe:r with detaU.s of out-patient 
Depal'tmento, spealel Clinica and 
casualty Sei:vlcee. 

11) Total NQ . ., of new cases 

111) !'Otal MO. of Repeat caeee 

lv) f,ft)'tal MO. of new & repeat casu 

v) 

Vi) aeaonph1ca1 418tt'tbu.t:Jon of new, caeea 

vt.t) .. se~ee <!iaUlb\ttion of Cl\ses 

~ ebo\'te &su can be CMplled f&Om tbe 

Regista~e matntal.nect at ~e Registretton CC.untera 
. . 

An the out-patient Departments end Special 

c1Wc:a i.'m4 casual t:v semces.-



1.1.2. lf!:MUen~ lfd&mJ. 
t). &c S9a>J.tmsmt• 

a. Total l'l\lti'tbe# of beclle 

b. apee:La11_.-w1,. bna'k up of 
beds & oaeupanc-y of beda. 

11) !fm1et&Rn! • 

a,. 'lbte1 no. wJ.tb brea'k up 
a«o'l'diq to A&ll ts & Children 
ana Newbema. 
(Jn order to conform to 
urd.vel'aa.l pcactlce, data en 
bOles bo:rn in ·the ho~pltal. 
must be shown separately} 

b. s~_.lse d1atr1b\ltton 
c. eepen:mmt.-cum.Vftlt wise b~eak u.p~ 

ttl) Rileb.!ratJ!.l&ns&.,Ya ,,Deatbtl t 

a. Total no~ wJ.t.h break up aocod­
. lno to Adult:.s & Cb11anm .ana 
Newbo~ne. 

b. sex.1d.ae. &atribution 
e. Depaxtmen~Vntt wlse bs'eak up 
a. Hospf.ta1.4ays 
e • oeogs-apb1oal dt.ett'lbution 
f.. Dea~b& .. una ... 48 bo\lls of 

admission & over 48 bouts of 
admietd.on 

lv) · ainh•· 
.• J ....... 

a., Tot:.al no. of babies bom 1n the 
hoapibl 

b. sex-wiee 4lSVibut.ton 

~) ~~,!B~!!@n$t 

a. so. of pattents et tbe· beginning 
(Jf the .Sey1 

b. No. of pat1cm1:e e&nttted dud:ng 
'the day, 

c. No. of pa1:1en.t:s d1ecba~ged anc! 
died aut..ng ·<tM ·day, 

d. Ro. of patients uaufernd to 
- emt fmm the wardat 

e. No. of patt1.eDts remalnlng at 
the .ena of t.he da.y. 
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'!he data on l\Sm1us1ona eRn he eom.p:S.led attbe.- fD)Jfl 

i!he ceat.tal Admission Reotst:er or f~ the dUplicate 

COpies of t:he Aanisston Record 70.rms of the, ,patients 

.e&ni'tted to hospital. 

The aata on Df.schar:ges (inclUding Deatbs) ean. be 

compiled by an:alysittg medical tei'On.s· of Cliecba~ged pauen'ttl. 

specially destgMCI analysts eheete are use4 !ot this 

pucpose. 

~ 4ete on Births can be compiled eit.Mr :fJOm the 

Bil't.b ·*'ealeU!rs or dup11ce'te copies of Adm!eston Recotil 

J't)ru ptepared fOX' babies bom ifl ~e hospital. 

_ '!be data. on p1Uen~t oan be compiled from 

i:he Daily Wad Otlftsu.e Reports prepacf!d, by ~be NW:sino Steff 

oo night Chlty. The pM1od covered in these zeporte !s from 

mittnlgbt to rnl<ln:lght. 1'hee• reports can be eollected 6a:lly 

by the c:ensue Clerks of ~he Me!tca1 fleeo~4 Department, 

in e, lacge bodpital ox can be eent to tbeOepa~tmttDt by the 

RU•J.nt Staff 1n a ~Dall hospital. 

3.t.J. 9e!ral&9D~• 

1) "'tal rtO. of operflt.tons penoanea 
11) Rea'k up EJbowJ.ng Mejor en4 MJ.nor 

Operations lf these tesma ue well 
definett. 
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3 .1.4, LO!U!a!X .. SI.I!!B.at 

i) 'l)tal no. of examt.naUons done 

U) !yp$e of ex8t~Wtatiotte done 

l.t.s. !ftMs&esx.:i!l!f.S!s (11l0lt141dl Radto-Tbez-apy) 

t) Total •• of X•¥ay lbttJm:lnet&oas aone 

U.) 'D:>tal no. of 'Tnatmen•s given 

3.1.6. itSaQ., ,i ~.t!.ti · 
i) 'l'Cta1 nc. of ExamioaUone <Sette 

~ d-ata on Operat:lorus. Examina:t1ons etc. 
dona in the Pdbology Labs •• Radiology 

· Dep$rttttents 8D4 s.c.a. & s.s.o. Leba •• 
ean be compiled fcom the Re;iet:ece 
main:tsineel tn ~he reepeotlft ereaa. 

s.s.?. MMI' 
l'be f011owtng Rates can be comp11e4. 
PormUlae ue oJ.ve:n at s.:No,.,4,. 

il l!qt~aJ.&!X I!IMI• 
a., GlOSS l)eatb Ra_, (NOft•lnSUtuUonal 

Death Rate) 
b. Net; Deeth Rate (lrtstt'tUtlonal De&th 

.Rate) 

Otboc Death Rates whiCh ean be 
CtQnpUed subject ta avaUebUity 
cf relevdt iat:a tll'et 

c. ,Anaeetbesie Death Rate 
d. Po$t-opet:etive Death Req 
e. Ra-hal llea'tb Rete 
t,. Reo-natal Deeth Rate 
9• Jbspit:al Autopsy Aat.e & ~ Autopsy 

Rete, if autopsies ece &>ne 1ft the 
bospttel end ctau.: fJVB11able. 

tl) eese.:een seet1on *'ete 
iii) Pos~Operat\ive Xnfeetlon Rete, 1£ 

data evaUable · 
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tv) C:OniNI.tetton Rate 
v) AVeJ"age Lenotb of Stey .. OVWall 

Adults & 
ChUaren 

. Newboms 
v1) Dally ave~e;e Ro. of 

patients ·• !btel 
A&llts & 
Children 

Newbome 
• Ove~ell 

Adults & 
etaS.lc:keft 

NoWboms 

.. overall 
Mutts & 

Children 
RewbOJ:ft.fJ 

I.K) Dally Avenge 0\tt-patleat: Attendance. 

3-.2. l\I!B&'tl Wi!!a£bl$1ik SJ!!;!fMC81 

3.2 .1. 9!Jt.-.attenyf 

1} Diagnostic sutlsttcs 
11) ..to-

iii) -a,. 
by sex 
by age • aeco&"ding 
to epecJ.f.f.c age 
groups adopted. 

1'he DiagnostiC Sta1:1e:Uca of OUt•p&tlent:s a.r:e based 

on the c!lnonoeeis eeteh11ahe4! at the first visit of ~he 

pa.Uent wit'hin a 4ieease epittode. ~tie deta which c:an be 

compiled fcom medical t"ecol'aD of out-patients. are 

prestmted aceo•&ng to the Det&l14l4 L1at of t.c.o. (9th 

Re\t1Gloft) and tbe Hat'.lonal Liat •. 
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a.2.2. ta:P!Heay• 
1) DlaQftOe'Ue Stattsttcs 

li) st:attlauos on Ope~atSve Proeed\U'ett 
ill} Sex•wise diet~J.butioft of the ell:oVe data 
1¥) Aoe-wise bceek up of 'the aboVe date 

ecco.cdiag to spec1flc age g.-oUpS adoptee! 
'¥') Hoepltal &aye 

vJ.) ReS\llt on Dlechturoe 

DJ.89ftCIS"io SUt1st1oe of sa-patten-., are baee6 on 

t.he .Uagrosi.s a' disOl'latoe becauatt thE!$$ will J.rieorporate 

"the cosq.l ts of ell \Ua9ft0stte tnve•tigeUons duJ.no the 

pa~lent's hoap1te1laatlon:. TheliJIO ata~istics ace uBW~lly 

baee4 on ttbe priMipal dlseaae or oomli tlon fOr wb!.Ch 'the 

patleni: was -eate4 (or •emitted) ,. Date on assocla~ed 

«tseases may be COtflpilecl in t~se toapttals whieb bave 

teac.h:tng 'aa4 C'etHta.teh p~•anmee. Data an aomptle6. ftom 

~he Dlfi9t\Oet1e zmtex Cuds 1fh1.cb are pr:epaJ:eci efte~ ~he 

4Jseaaes ~ecorded on eG· mecU.eal .MCO~rds, aJ:e eodeCI 

acoor:4tn.o to the x.c.o. The .Diatttostic Dat-a were, so fal':, 

preae~ aecor:ding w GflY of ~a following Ltet:e of ! .c.D. 
(Btb ReY1$ioft)t • 

Accocdino to the 9th Rw!.o:f.on, which is the 1otea1:# 

the mol'b14l_. end MOt't:allty data can be J)Z'esent:ec.t e.a \UldeS:t 

a • Datalled Llst 
b. Na1:1onal Liat. 
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Data 01\ ~auv.- Proced:utea at"e baaed on '~:he· 

n\l!nbe.c: of Operations pecfotmeil on the patient: .• '!'he date 

can be eompUe4 fhXtt the Opecat&on lft4ex Cat4e wbld\ a.te 

prepared efta# eaob Operetive Pcocedun reeo~ · oa mad1cal 

~eco..S·s of 41scheroeO pat!.ontts; 1e eodeB. 

As codee on OperattYe Pcoce«UtJls have not, so far, 

beeQ P'Qbl,sba4 by w.H.-o. eodes given in the adaptea 

edlt1on of x.c.D. CVol.tt & til) by tbe u.s. l)epart:ment 

of Healtb• EdUCation ani!• Wel.far:e, can be used for the 

PlttPO•• 

This may be eomputed as gross deatb 
tate, aet &tea'tb rate, enaeathes1a deeth nu. 
pc>st-opetaitlw death rate, mat:emal'Beeth. 
.nte, tntan1: 4oath nte end neonaw 4eat'h 
C'ate. 

oea1!be oc:ie!Ut1ft9 ln the ~rgency ~ 
of the hosp1t:al Ol' :Ln th~ ambulance on the 
way to 'the hospitel, ue no• incl\lde4 wben, 
figutng in tbe llospital death :tat.es1 
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4.1.2. fl@l I!At,b' Bast SP'i lDf!t.lS!!Na!!!& P!ftb Bitt t 
Total <teatbs 48 honea or over for e ·peciod 
~ .a.po ..... (·_-_-" llUP.J ....... i __ t·w· · .. !k?.lJfJ-JJliU ·r,-: 'I t• 

Totei 4eathe & d1a&uges ·fOr t:ho pe&-toc! 

' 
4.1.3. AQtahee&a !?Jmtb Rtf:!• 

TOtal :No. of aneathee..la deat.'he fol: a pe&-toa 
~fl ~~~ IT P 1 Jl ·- ,.,_. r 

Total No. of &l\eathettce admir.d.Steced fol' 
the pe:io4 

4.1.4. 1!2SHD!Ot&!l !alaSb.!!!~et 

J. .. e. ClGa'the a'th'.iJ:tt.rta))le to or pnetp1 tat.ed 
by an opera.tlon .sucl\ aa 4ea'tba ftrom 
baetl~Ct~thage. l!thoek. embol:Lam. lnfectlon, 
po~taUve rmewaon.ta ete. end OOC!Url'lftl 
Within· the COfiV'B11!JscGnCe period (.t.,e. 
wlt:h1n the fla-st: 10 <Says poet:-opehtJ.ve) 

!'otal No •.. of post-ope,ratlve clea'tbS for a· 
ndd I 110 .... It · . . ·. . . . .. , 

bta1 No. of paden~• ope~ate4 upon. durino 
the r,ecS.od. 

4.1.s.. lim!!!& .. Dfath Be~· . 
lt ,. conslcte~ed • ., one in which a eornplt-
eatd.OD of. pt:egMnC,, ·Ch114bll'th Ol' Of the 
puea:pel'.lum we tbe eauee of deatb. It elao 
Cleoalfi•a deatbe naul ttno from ebol'tlons 
aa taatetnal deaths. ~ 

Total Mo. of 4ellths of obeuutcal patlf.!ft.U 
., a 'PJ1!k!f ! sgo . ·. . . . . .. , ·.· .. · .. m • .. 

Yotal No. of ·cU.ad\a~ge• and deaths- of 
obat:etl'iaaS. patients foc; the perloa. 
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4.t.a. JAfant aaaa !!II• 
· Total •• of 6eadus of infefttie bom :ln 

hQset!IJ 'o!.• -~•• X 1QO .. • -· 
"ft)tal No. of viable DCI'Itbom infante 
4lscba:rge4 (1nd.u4lag dea'tl\s) fo% the periOd 

(A VIABLE XNFANT ts one that. has t:eaehed t! 
stage of 4tWelopment: •tu.\• enables tt. to 
live ou.t.stcte the u'tetu::lh This 1s usually 
ec'>ftslderea as 29 wee1ts) • · 

4.1.1. ll!blll .Regb !IJEI• 
~1 No. of in£an~ deaths Oeet«l'1ft0 vttbln 
a.ava,; 2f ~F~ .t:u. t ·e'~.c"t 1·10D .. . , .. TOUl No •. of v able new. .. m 1n . ants 
dlschal'gett (tnclud.tn; 4ee~e) dUring the 
period. 

4.2. ~ !!lSI• 

Au.topsi.es on eWl b1fth&, eaees dea4 on 

uclval anti cases nl<!aaett to legal authoJitles, 

are not. 4eb1tec! against the hoepJ.tal tm4 ue 
not to be .included 1n flgut'tag the autopsy 

nte • Tbie is ~ Autopsy Ratet 

~ .. 2,,..~114 .fos-,a.pt~ig@ x JDO 
!Otat Ni;"Or4idlie mint!! una\ltopil.S me51co. 
1eta1 oase• 

• ·' • S2t\!I&M!&t.a,Jtm• 
Thle includes only tl\e written eoao.ultation.e 

l'eGel\'ed by pe.tienta. 
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ToW pa'tJ.enta ceceivtcg COtlSUltetioDD for 

Mf';f,I.H! as.eCJ\ai:oea tlncttia1ft9" a;a&e, 
to• 'the peclod. 

•••• B!S!E !!lt!a· ltatf!t 

tOW ao. of ceea•ean SeetJ.ona pel'.formea fO~ 

a lf'J!I.! ~~ :biitii & .. tie ·m "' fo~ a,. ov~e ~ ~., ~ .... r pel' .. 

4 .s. t•esagg &s!!~Sh ,gf P.MI• 
xn computing the.le.ngtth of etay. 'tbe day 

of .-1salo11 should be counted: wt not t:be day 

-of dllilehuge unless tbe patient was adml't~~d 

the same day. 

'ft>tel No. of Inpatient: (Jbtclu.slve of ftew bol'n) 
dll!i ~·· s~&saa~~Ri!flG'f-·· 

• 
'•'• !!!§Me PJlS.Ra!;tt 

•tel so. of inpatien-ts CexelusS.ve of -wbotn.s) 
dl!Sbf'£91d i!!SJ:mUng .. !!Mtb!' • . . . . , ·.· , , ... 
Bed ~emen~ 

4 .e. !'!J:a.DSS! of 9Scgpansz• 
Daily GVeJ."&ge No.: of lnpattonts (excludve 
9C !lt'li!ED) ,fQI e ,pertd x 1~0 ! • . . . . .. 

Da.l~ y evel'age bed.· complement exel.u.alve o! 
new bon baoiMta) . foe· the perlo4. 

De~•- The oensue for the newbr.)m nueew e.ad 
the numbe~ . of newborn· days• care as 
well es rates given at s.rto.4.5.S ace 
also uorket!. out in the same marane~. 
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4.9, Ddlz Av.rsse l!!hPfitiM~3 ~S$.1!!S1eC!! 

Total NO • of out-patf.eft~ atUndecee during 

Co~!VSorklag ·&yo ·&tal ·Gi ·,e~lea ·· · ·· 

4 .to &•sa• . 99!::ast.&mtr A1Jii!ldi!!S!. fS Wt&.m:tts. 
Tbls tnticatee ttte wecage duatJ.on of e 

spell of lll:aess tr:eate4 ln out,.patlent. 

4epa&'tment:,. 



11.0 

.. 

A t"GView of some of tbe sueeeaefully developed 

Medical infontaUon s,otema ls presettted belO\f• 

1 

1'he KCH ~er system eoneista of a ~ft 

u.me.Shal'iftQ system celled MVMP~ (MQH Ut11tty MUlti• 

.P.:ogrGMmJ.no system>,. 'fhts system la dedicated to c11n.f.ca1 

data manag.-•. appllcattons. MUMPS prov14ea e hloh•lettel 

1nterp¥e~t1ve language fOt a:pp1lcation p.l'ogl'a~mtlno. v1tb a 

fle.J.b1e J.nput:/output monltol' that pem1ta eooveceeti.oael 

dialogue f~ e var:t.at.y of "1:mln8le, and en exterud.ve 

data management fao11tty. 

Within the MUMPS systett:t, dat.e is ehamcterl1t.S as 

either local o~ global~ toeal c!eta f11ea are <!leflnod only 

witb1n tbe domain of a padlt~er prog~am. Global data 
\ 

files can be :roforeneetJ by all program• and, f:herefore, 

pCOVl4e e eorrmon data cbaae for the OJStem. loeb vat1able 

tn a data f.lle has a ~llc name (.e •<I. •Acs•. "~Ms•. etc •: 
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and may be glvea eithGC a nume•S.cal .a1ue oc a variable­

length etl'iftO value. The \far1Bble in global data ftles 

a~e o#oani.SMJd bleraceh!ettlly S.n • bcanebJ.ao toe 

tJ:ttucture. Bach node may po.ssese a numerical value. ett:lno 

de.~ vdue. or: a poiritec to a 1owe••le1el node in the 

ttee. 1'he s~tuetuc:e l.s ttynam1e1 the 'ftOile eoatent and/o-= 

stJ:Uctue may vary 4\l~ing usaoe. A given element: of &.Jta 

le located. wt.thift e eti'W:tul'e by giving t'he 8Yfl'lb011o 

names of the stcue.t\lJ."O e,nd vetieble. (Collen, 1974) 

In MUMPS l-a~ag-, the s~w.etu~ la a-epc"esen.tea ee, 

a aubR1'1pte4 uray 'Wel'e each eubtJCI'lpt is a var-iable aeme 

at e tiffe¥'~ level in 'tbe Uee and the h.tera..-dht.ca1 

otde&-lq of ve~.lelea :Ia repz:esented by the ode&' of the 

eubscdpt.s. 'Tho oroanlz@tlon of date within a treo 

s~ruct.ure !s both topical an.c! ehronological. The data 

h1era~cht.es used t.n mH ere, 1ft orde~ f~ higbee~ to 

lowest. ltWele• patient ID n\IJ1'Iber" major date category 

(c:hem:let:ctes, rev1ar of s:rst:eme, o.tc. ), 4ate aubestetgory 

(name, glucose test, etc.) aft4. date of event etc. oau 
subuees ere •tot-ed in re.\'eree ohtonologt.celor&lc. 

Physically. global data flltta are s1:o~ed on a f1xe4 

hee4 disk. 'l'be cecoJ'c1e be1on;1ng to a new ftle ate n.ot 

physically ®nt:louous, but thai~ stnctu:re Md content ace 
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mappe4 into 4iucto~1ea 1:ba:t cbntaln all the 4ata values 

smr:.a at a given 1G"'e1 att4 all poin~te to ti.rectca-tes at 

'the next lowe., lettel. When a file ts upda~ecl ot' .a teeorr4 

dctleted, 'the 6lrect.ot'1es ace mod1f1e4 to optlntlme bOt.h 

••a~age accep t.llt& an4 opac:e utUieatJ.on. 

The Me6lce1 Syst;em of Hennove% (MSH), ts desi9ned 

to provide a ho$l)ltt4 tnformat.ton and <lata base management 

eyetem fox rnoce 'than OM mUlicm paUentc.t'he date base 

of ~l'lis system contalns both ob-lJ:ne end off·line 

(el'eh:lval) fUes.- ~ system usee DL/1 fo.t data manS.pulation 

<oo11en., 1914)., 

"lhe on.l!ne date files a•e d1vl4ed into t.o 

eate;o~le.ru files e.u: ~rapid accea~ ana slower aceeas. 

l'ltel'ucblcal files. ·the p:tinclple cap14 access f11e le the 

su~u SUmnary Pile, whtch eoata1ns e brlef sumnarr of the· 

statu of eaeb patl(!U'lt as well as refer:ences to other 

f11.es • othec mpJ.<l aeeeea fllee ccntaln date. 11nkaoee ana 
edminlstratlve aata end p~la. tnte~iate files fo~ data 

storag• and backup. 

Tbe~e ace 'tVO on•llfte 'h1enl'<'hiaa1 f:S.1es .CONPAT and 

APAT. When reco¥d4 from tbese fllee are ftO 1onoe• ~:elevant, 
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i:hey ere pezmanently st.ote4 off•l1ne· on oortetJPOJtd1n.g 

a~chl'V'&l magnet:.lo tape fUoa1. DOKPAT- an4 ARCHPAT • 

CONPATcontatns e brief lftformation on all tbe 

u-t:ment episodes of the J)lttiet~t. The fS.le lo organt~ed 

lnto nt.ae data categories at thtee 'htera:rchtcel lettf$16. 

The highest 1.eve1 col'u~:,tste of l4f!ftlf1catton, e&nlrd.$tn.• 

Uve and es•enUel medical de.'ta .(blood gcou.p, trtediea1 

eumma~tes, etc.) Data categol'tes at; the. next. level tnclttde 

tU.agrsods., pEObl(!ft'( tnatment, etc. Dated lnfoxmation ia 

sto~ed ln revetse chmnolog1ce.l ot:de.r .• Onl~ £o=a~ted data 

•s noted !n amPA'-'. DJ.aonoe&e are COded l:n one of tbe 

stan«aat oodino ayot.ems. An atld.lUoftal etot'e.Qe level 11 

pro\fit!ett tor 4ata GUbeatetol'le$. 

APAT contains tletaile4 1n-foz:mett1on on all tbtt 

thetmont epiSOdes • The flle .l.s o.rgant~ 1ftto lG 

c.ategoties on 4 h.lerarchieal 1ev4la. The 'h!ghes~ 1.eve1 

.tncludee m!mlntat:teUve date an4 a. set of lllftlnuy btte 

t:hat describe tbe contents of tbe r:emalnt!er of ~he ceeoa:d. 

A-a 1~ ~ONPAT, data are stocett t.n r:eve~ee cvonologi-cal 

or~tt by episode. Categotlea J.noluda boap1tal edmisaloft.s, 

me6ica1 hitttOl'Y• physical ftt\4J.n9s, 1Gbor:a~ty a:te. Within 

e 4ata Cat.eOOtl'• st~ure• vith a nladmum of eight 1we1a 

ece poeeible. 
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"this system ls designed to een"e ove.l' 1.1 million 

patients ln the ROolcholm aces. The system ptovtaes a, data 

base f<ur storage end cet.-&oval in teal~:tme f~om C'en~Jte 

temtna.la thr:ou.ghout the teg!orl. 

'1M ttmeJ.n file• (HR.) le an on-line d1.~<1Mfleeese 

cU.sk flle tbat eontatns tdetntiftoatt.cm. admtnistl'at.tve 

&ad essenUal mediCal data for all patteft.ts. Actlwt pe'ttent 

data ts tJtoecett 1ft ~he nactl"'G' patient. llte• (PRJ • A racocd 

is Cl'eeted 1n tht! PR tllh~n a patient ma""'s en appo1ntment 

or is admi:tte4 to a medical fac111'Y• ~e PR 'haftdl&S most 

of the tnfo~tlon flow fl'om ·daily hcu:plte1 uotk. The PR 

•ecor4 ts fozme4 f•om che HR ana from an ateblval nmeatcal 

hlstol'y ape file• (MRil}. The Mflt. 1s ~e el'd\ival 

countelpett of 'the HR and cotttains med1ea1 c.tata of o 

nonct:lt.t.cal natun. When e petieftt te dlsdhacgEKt flom the 

feell:lty. the HR .ls autOJ!lat!ea11y u-pdated w1t'h e.seanUal 

aate fi'Om the PR. end the l'etnalnino 4at.a ts stored 1ft the 

MHR. A&!iUonel won files stood on dlsk 1nclu4e a 

cQsou.~:ce file (usea by ~be appointment .syett!!n)• social· 

cue and S.n.•uranee files.·· ?:be aate in eadh petiau~ reeor« 

ia the HR file la div1cle4 .into five catevo~iee• 
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(a) pet'soMl data (tD number:# neme_. occupa~lon. etc=.) 1 

(b) cciUeat me41ca1 information .svetem (W.~roup, 
er:it1cal tUegnoe.l~, ete.>, (c) :lnformatsion frotn ·previous 

tnpat1on1s 'V'le&"'tt (1ccaticn, dates, a1:ngnos1c, oj,er:at1ons, 

etc.)1 (d) 1n£or~t:lon fnm pi'.V1oue X•Jtey oxam1ftat1ona 

(location. date, type of aero. or:gaD ·41apoels)t an4 (e) 

1hfoattl\l.t£on f~om ps-ev1ous Olitpat.S.ent v1slta (1oca~1on, 

·date,. t.U.a9ft0s1s,. opeca.tit;>ns, anaesthesia) • 

HR J.s dtvt4e4 into ·three physical · fUest personal 

4a~ ff.le Catoept name).. name file~ and mecl1cal t.n£oxrna1:lon 

fUe,. The personal f11e is furtbe~ 4ivided into t.vo pans • 

patctents over 19 years of age atld those below that. age. 'the 

c:ontents of the HR ace available fer cU.rect-aecese via 

rernot• tetm1nels to author:s~ea. u.aeta in the t'eg!Dft (Collen, 

19'74). 

Medlea1 dati! are etol"ed J.n ~o fo~m of variable­

length. va#iable-fomat ncor.te et'ranged 111. a tree-s-tnctare 

(11tnS.ted u. thcee levels). 11ta blohest lwel contains the 

patient. • e teCO~d identifteJts and data eot-••rcn to ell 

st.tbrecords. '11\e next lwel may eonteln up'to st.x aubrecotdo, 

eaCh of Wld.Ch may include upto sb segments. Eecb segment 

may contain rm4 Uple data elements into the lowest level. 

Elements et'e of vatieble length anti fotmat. lt may be a 
I 

bJ.ne'f ftUJ'ft'ber:, a~--6-bi't,-lntemal eode number, or e cba~eetet 
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sUint• Bach elemG\t Is glvem a symbol.t.c ntu'l'lS. by wh1oh lt 

oan be adtlceuea. The name* type of data, lell9the. ens 
format of' each eiement ere defined .tn f.t.le dam:~~ "table 

All ve.tt1ablea usea rmast have an ent;:y tn tbls hble. · 

Patimts a£e ideeUUed to the system by $ ten-<U.glt: 

idefttiflcaUon nu.mber, :lrtclu41n; a otx.at.gf.t birth &!tc@, 

a •M'ee..ilell,git eecial numbe~, en«J e Checle dlgit. A cross• 

~eferen.ce file pemite pa.t:f.en:t tdent1f$.c&t1cn. by name, sa. 

age and otbe.r vat1ebles. A petien't record in tbe PR 

contains bane patiut 6&te end pointers to ·aaaresses tha~ 

contalft date £OJ vat:ious hoapltal fUnctions (labontoqo, 

eChedu1J.ag. etc+) • 

Ji'J.1e soeutity is pt'ov14!e« by requiribQ a teantnal. · 

opecat¢tr to identify blmael£ b1' a unique passwoC'd.. ~~ ta 

possible ,tn this syot.em to atote ttata Whldl earmot be 

nt~ieved by anycme wt.thout 'the password. Psyeb1atc1c en« 

veneca1 . 4ata is. ava.Ueble on17 .fo:t st.atistlcal studies 

en4 Qannot be nvlewed for specifl" patients. 

'this qe~. pocfo•s a \fel'lety of clinical# 

e&acattoaa1, oommunlcetlon and 1 edbedUllng services. The 

ew:ren1: qstern pmV1dee a clat:a baee for storage an4 
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fto ps-tmaq ff..le, the •o:attputet me4lc:al reeot6. 

libra~• (CMRL), to o:toced on magnetic tape and ie .not 

ava.11eble for ttlrect accese by :remote te.ftlinalo • All 

1n£omat1on for e patient ts etot'ed 1tt e physically 

contiguous .tecet4., Tl)e file is ~pdated periodl.caJ.ly fcom 

<tle'k f1les tn the ·vtu:iou.s hospital B\tb~s .called 

•computet Reeoc«ltt" (CA). A patleftt may have one oa: mor:e 

CRt s t A portion of .each J'ecc>Ul containing a&ninistntive 

and bo$p!tal aamter.d.(;JI «a-te J.s kept 1n dJ.reat-accese 

eto.-age on d.t•k• Eacb crt COAt&lns c!ata associat-ed with one 

teglst:tatt.on poittt. Pat:1ect.- e~e l.detlt.lfi.et to tbo syo~ 

by a U!n.diglt 14ent.tficat.tt,m numbe~ 1nelud1t'l0 a alx-ctl;lt 

b~te,a ·Wee-digit: se~tta1 ~umbet and a ebeak.(lioS.t. 

Data fo.r eaeh pai:i@ftt_ !n ·t.he QMRL, J.o orqertleea by 

taper 111 ""ib type by date and within date by source 

locatlon. Medtcal :tnfomnatlon qstem is stored a• vartnble­

lengtb, variable-format M.emen.to J.n a brandhlft9 t.ne 

st.ruetu~e. Synb)le and eoaea data ere uanslated via 

dlcrtlonarJ.ee resident in the Q"Gtem (Collen# 1914). 

Xn the CA• · eeeh nco~d ie dlvlded. into t:wo parts 

celletl tthe •heade~r segment• and. •cta~a eegment• 
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~•$pecttvoly. The beadet segment ls e fJ.XtiCI-1~,. f!xett• 

fomat reeo.d tha1: contains an identification num'be~: at'l4 

edplln1suaUve data (locatiOn, clll.rd.e, va.r<!, ·date, ·etc.) ana 

e code foe the type ot aeta conta1n.ecl ln the ctota segrnentc 

!'be data eegmeut 1e a ve~:1.1e 1.engtb, vac.S.eble-fo~ 

~ecot"4 o:>Mist~ of an al'bii:r:aQ' number of data elenwante 

ecranged in sequences caU·ed "eo4~ gtoups·a. 

A cotta gtoUp ean be ~d <!.lrtt~ly into a uee 

atcucture.. At ·ettch node .l.n tbe too e series of 4ata 

elemeflts ate sto.:ea, btlglrm1h9 w.lt:h a pcslt1ve s.n~u C!!Ode 

'that ldtmt1f1es the ·type of <lata etor<Rt on that 1etra1 and a 

level 1abe1 (except foe the coot: node) • Data. elements 

sto~ed at 1owr•lev~l nodes .ln e. subtr:ee are ccns14eJrec1 to 

modify the data c:>ntatnett ln tbO node to 1thtcb they are 

a"-cbed. ~ 14tm~!:fylng cotle of the J:OOt :node .ta called: 

~e rctmajo• code* of the thJhi'Ollowtn:g eacb · !4ent1fytng 

code in a co4$ qrcup t.s a sequence of one CJ: more pair:$4 

<lata elements eeltea •tetma•. 1tt& first te:m of a pale .:le 

a •tabel*. A label. is a l'logauv., inteoerr which 1den.tf.f!~s 

·the type. length &nc!. foxma~ of the t;Georut t:erm, the data 

value. A data value may be e cu1ntl~r, eharaeter etJ:ift9, cede 

ceptesenting a pbtae~ date~ t.t~ne. etc .. (Collen, 1CJ?4) • 

Data may be retrieved f%'Cm the CMRr.. fos indtvtctual 

pat1en~e oc foe" e population subset. Clin1eQ1 reports of all 



t 

OS' pelt of a pa-tJ.~ot.·• s ceeol'4 can be pr:lotec3 .• · .I'Ot l'eseaceh 

puzposes, lt itt possible 1:0 sean the en~ll'e atRL file foe 

a ae-. of ecftattlons an<!. ni1neve only d-Iose neDtas that 

oatisfy 'tbe 8G8t:cb cl'lteria. Since. the CMRL t.s HOled 

cff...,.lihe on ~i:lo· te~. l'eti'1$Y'a.ls a" ttot avat11lh1e 

in l'eal.•~irtte eftd muat be eehedu1ed ea necessary. 

This datu~ base prov.tdes a c:DfttS.nutn; J.nt:egrat.e4 

me41ca1 xeeoc4 for ovel' one million patJ.ente An the Ke.lset' 

Keel tb Plan. The data base is a comptli:et: f11~ of pa.UGnt 

idecUfJ.catton. a4nltrd.st.retive ana medical data. A J)&tient 

eompu~~ me41cal tecod (PQCR) •1-- fOx each patient 1ft 

the Health Plan eM foz- eny private pattet who a.t-nded a 

kaiser fae111ty. 

'the p:tltnaq f11e fo~ the data base eonsS.ete of t .2 

billion bytes of on-line ~ect-accese aisle etor:ago. Eeeb 

PC'Mit form$ a pbysiea11y COJ\tigt1()u:s record in the file. When 

a PCMR is updated w1th ~ Medical 4eta, 't'he Mtin POm 

l$ revrit:ten on tbe CU.ek, with 'the new data inserted tn 

lte pzopec place. Tht..e fl.le i:hen eonta::t.rts all medic:al date 

and oun:ent. f'Jf;fttGDtial i&mtfofJ.eat.toa e.aa aamtrd.etl'ative 

dat:e. No.t"JMespntJ.«l o• obselete t.d«:mt:ifl.eats.on an6. 
' 



oR-line data bate ~ e lower: hierarchy than the OtJ•l.lne 

file. 

The PCMR is a 1og1ea1 b~r•ueblng. t:ree etcuetue tn 

wh:lcb iniomnat:ton 1e zepre~entec! at eaeh branch poin1: (no$;) 

by data el etfttl!tlts, ana tn the hiecatehlcal GthCture by the 

-.el.&tlonebip between nodal points. Dat.e le atocea at the 

nodes in ·tl«'J dlffee:'&nt: fotmru fJ.xett.length, ftxetS-format: 

:t.n61ees and ••~1able .. 1ength1 var-lab.le..fotmat aef1n1 tiona 

and 'flaluee. Relaetonal data ;:between noClea te lmplleJ:tly 

cepreaent~ by tbe 'tree etnc:tue itselfc data elements 

w1t:hlfi • node oc aubtne motU.ty the h:1gt.e• lovel node• 

t•m· ·wbtch they brafteb. 11\e.-e fl\8Y be a.s many as 13 node· 

1eve1a ln a PC~ft• 

Ute system ptOV!dee a x:epoalto.-y tor c11n1atl1, 

tde6tiflcation and administrative data in computer­

eoce&slble fc.rm toz each patient tn ~he health care delivery 

~otern. 11: also pr:ov1des a sovce for a:rseeaatt~ htrtfNal 

of medical data bo~ foe itltU.VidUal patients end eemca 

the data baoe pOpulaUoo (COllen, 1974} • 

Three types of &Jta base ni:l'ievala a~e provided. 

They et<e dltee1:ed at c11nlca1, ~at:1$U9l Ol' programnJ.ng 



l!'equiremen<ts. Fi.rst, the ey.stem provides cltniciens Vi tb 

medical tepat:i:s for .lndlv14ua1 patients. The data tot t.bese 

types of Hports a1e tteriv~Gd from tndivtaua1 PCPGV,s. See0n4# 

tlea1 th so:dieee reaeet:eb and ep!.4f!m1olo<lical stuaS.e~ usua11tt 

requtr:etl retclew'al of c•es-al variable& f=m the data base 

aacosQ a 4e£1ned s-pulatton. In this eae~, 4ata were 

retrieved fem hUI'ldrecie c:Jr thousatt4s .of ~· s and ptosented 

in a tom suitable fbt, eteUatt.oal analysis. ftf..a type o£ 

•evtevs1 has pi'OVI4t"R:l bOth medtce.l data to~: epidem£olotlca1. 

ctudies of the .Kaiee• Real th Plan population at\4 &dmtn.is­

'cat!ve Cla.te foe ut11J.uticm $t;udtes. fitlr4., the qet. 

provides l!stlaos of !ft4lvi4ua1 :PCMit's a~ tbey apJ:)Ht 1n 

computer $tor:age., -.rbtr: type of output .1$ ueful. to 

pJ:ogramrneta ana systenta enelysu ·foe iflterpretaUon of POUt 

tlls<u:epencles, etJ:Or ootrection and debUgg.tno of p.-o;~Me. 





AS 731172 Pl/! 1.0+5]9 82101101. 16.46.12 
DURE OPTIONS<MAIN>; 
0 SOURCE 

DATBAS: PROCEDURE OPTlONS<MAlN>; 
'**~··~·••****•**************************************************' 
I* THIS IS FIPST PART OF THE DATA BASE CREATION PROGRAM *I 
I* THIS PROGRAM IS FOR THE CREATION OF -INDEXED SEQUENTIAL FILES *I 
I* P~RSDN AND DTADM • IT ALSO CREATES FOUR FILES NMM,FMM, *' 
I~ AHM AND WHM WHICH ARE STREAM OUTPUT FILES WHICH ~Ill ~E *I 
I* USED FOR CREATING INVERTED FILES NAM,FNAM,ADDRS AND WBFD *I 
1****************************************************************1 

DCL MORE CHAR(l) : 
DCL 1 PATIENT EXTERNAL, 

2 MPONO CHAR(6) , 
2 TITLE CHAR(5) , 
2 NAME CHAR(3J), 
2 FNAME CHAR(30), 
2 WARDSED CHAR(5), 
2 ADDRESS , 

3 PRMNT, 
4 STREET CHAR(37), 
4 CITY CHAR(15), 
4 STATE CHAR(l5), 
4 PIN CHARCb), 

3 LOCAL CHAR<70), 
3 NEXTKIN CHAR(70J, 

2 PRVDGN CHAR(2Q), 
2 OATEADM CHAR(t), 
2 TMADM CHARC6), 
2 CSTATUS CHAR(2Q), 

, 2 RELIGION CHARC6), 
·2 CGHS CHAR(lJ, 
2 AGE CHAR(4), 
2 SEX CHAR(~), 
2 MONTHLY_INCOME CHARC5)j 
2 PHONENO CHAR(8), 
t READM CHAR(lJ, 
2 SPUNIT CHARC2J, 
2 SPECIALITY CHARf2) , 
2 USECODE CHARCl), 
2 MALCHLD CHAR(l), 
2 MALADLT CHARCl), 
2 PHYSICAL_EXAM·CHAR(78), 
2 PRESENT_COMPLAINT CHAR(80) , 
2 PAST_HISTORY CHAR(lQQ), 
2 FlNALDGN CHAR(20), 
2 DISEASE_CODE CHAR(?), 
2 TESTS CHAR(lQQ), 
2 X_RAY CHAR(60), 
2 DELIVERY CHAR(4Q), 
2 LAB_EXAMS CHARC60J; 
2 OPERATIONS CHAR(7Q), 
2 OTHER_TREATMENT CHAR(6Q), 
2 CONDITION CHAR(4Q), 
2 RESULT CHAR(4Q}, 
2 ADVICE CHAPC40), 
2 DEATHU48H CHAR(l), 
2 DEATH048H CHAR(ll, 
2 AUTOPSY CHAR(60), 
2 CAUSE~OF_OEATH CHAR<l5), 
2 FETAL_DEATH CHARC15), 



.S .73/172. 
:URS OPTIONSCMAIN>; 

SOURCE 

2 DATE_OF_DISCHARGE CHARC6J, 
2 TOTAL_STAY CHAQC3), 

·2 BILL CHARClul; 
DCL CADR,NME,FNMEJ CHARC30) EXTERNAL; 
DCL WBD CHARC5) EXTERNAL; 
DCL CDT~,MPDJ CHARC6J EXTERNAL ; 

PL/1 1.0+518 82101/0le l6c46cl2 

DCL PERSON FILE RECORD KfYED ENVC 1 FOciS,KL~6,RTaF,FL~1280,BT•C 1 J; 
DCL DTA.DM FILE RECORD KEYED E-NV( 1 FO•IS,Kllll6,FLc22,RTcF,BT~C•l: 

DCL CNMM,FMM,AMMl FILE STREAM ENVC 1 ~Lc36,RT~z,BT•C 1 J; 
DCL WMM FILE STREAM ENV( 1 Fl~ll,RToZ,BTcC 1 ) ; 

DCL 1 DTARY EXTERNAL , 
2 DAT~EY ~HAR (6} INIT< 1 (1' ), 
2 FSTMRD CHAR (6) INITC 1 '), 

2 LSTMRD CHAR (6} INIT< I I,, 
2 DACOOE CHAR(l) INITC 1 f), 

2 TOTALNO FIXEDC3) INITCO>; 
OPEN FILECPERSON> OUTPUT SEQL; 
OPEN FILECOTAOM) OUTPUT SEOL; 
OPEN FILECNMMl OUTPUT 
OPEN FILECFMM> OUTPUT ; 
OPEN FILECA.MMJ OUTPUT ; 
OPEN FILE<WMMJ OUTPUT ; 
WRITE FlLE·(DTADMl FROM<DTARY) KEYFROMCDiTkEYJ 
CLOSE FILE<DTAOMJ ; 

AGAIN : 
GET LISTCMRDNO,TITLE,NAME,FNAME,WARDBED,STREET,CITY,STATE,PIN, 
LOCAL,NEXTKIN,PRVDGN,OATEADM,TMADM,CSTATUS,RELIGION,CGHS,AGE, 
SEX,MONTHLY_INCOME,PHONENO,READM,SPUNIT,SPECIALITY,USECODE,· 
MALCHLO,MALADLT,PHYSICAL_EXAM,PRESENT_COMPLA1NT,PAST_HISTORY, 
FINALDGN,OISEASE_COOE,TESTS,X_RAY,DELIVERY,LAB_EXAMS,OPERATIONS, 
OTHER_TRtATMENT,CONOITION,RESULT,ADV!CE,DEATHU48H,OEATH048H, 
AUTOPSY,CAUSE_OF_DEATH,FETAL_OEATH,DATE_OF_DISCHARGE, 
TOTAL_STAY,BILL,MOREl ; 
WRITE FILE<PERSON) FROHCPATIENTJ KEYFROMCMRDNOJ; · 
ADR~STREET; WBD•WARDBEO ; DTAe OATEADM 
NMEsNAME; FNMEaFNA!·1E; 1"1RD~ MRONO; 
PUT FILE<NHM> EDITCNME,MRD) <AC30l,AC6JJ; 
PUT FILECFMM> EDIT(FNME,MRO) CAC30),A(6J); 
PUT FILECAMM) EDITCADR,MRD) CAC3QJ,A(6)); 
PUT FILECWMM) EDITCWBD,MRD> ~A(5),A{6)); 

CALL DAD~1; 
lF MORE c 1 Y1 THEN GO TO AGAIN ; 
CLOSE FILE<PERSON),FILECNMM),FILECFMMJ,FILECWMMJ,Filf(AMM) 

'********~***************************************************' 
I* TO INSEPT DATEADM WITH MRDNO ~/ 

'************************************************************' 
DADM:PROCEDURE; ' 

OPEN FILE<DTADM> D!RECT UPDATE; 
ON KEY<DTADM> GO TO ABM; 
DATKEY..,DTA; 
READ FILECDTAOM) INTO<DTARY) KEYCPTAJ; 
TOTAtN08TOTALNO+l; 
LSTMRO~~<MRD; 
REWRITE FILECDTADM> FROMCDTARY) KEYCDTA); 

GO TO LMN; 
ABt-1: DACODE•'U'; 

TOTALNO~TOTALNO+l; 

FSTMROe~MRD; 
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DURE'OPTIONSCMAIN); 
J.. SOURCE 

~ 

RE 
oc 

WRITE FILE<PTADM) FROM<DTARY) KEYFROMCDTA>; 
LMN: CLOSE fJLE(DTADM>; 
END DAOM; ~ 

END DATBAS; 

0 P T I 0 N $ ( t1 A I N ) ; 
/ATTRIBUTE AND REFE~ENCE LIST 

LABEL, CONSTANT 
STRUCTURE,MEMBER# <PATIENT ) 

CHARACTER ( 30), ·STATIC, UNALIGNED 
MEMBFR (PATIENT ) , CHAR. ACTER ( 4()) ' UNALIGNED 
LABEL, CONSTANT 
MEMBER (PATIENT ) , CHARACTER 4)' UNALIGNED 
FlLE, E NV, .. STREM1 
MEMBER <PATIENT ),CHARACTER ( 60), UNALIGNED 
MEt~BER (PATIENT ),CHARACTER ( 10), UNALIGNED 
MEMBER <PATIENT >,CHARACTER ( ' 15), UNALIGNED 
f1EMBER (PATIENT ) , CHARACTER ( 1)' UNALIGNED 
M Ef1B ER (PATIENT • ADDRESS • PRMNT ),CHARACTER 
MEMBER CPATIEN"t ),CHARACTER ( '41.1) , UNALIGNED 
MEMBER <PATIENT ),CHARACTER ( 20), UNALIGNED 
MHi!3ER (DTARY ) ,CHARACTER ( 1 ) , INITIAL, 
ENTRY, CONSTANT 
ENTRY.t CONSTANT.t OPTIONSCMAIN> 
MEMBER <PATIENT ) , CHARACTER ( 9), UNALIGNED 
MEMBER <PATIENT > , CHAR .A C TE R ( 6) .t UNALIGNED 
MEMBER CDTARY ),CHARACTfR ( 6)' INITIAL, 
MEMBER !PATIENT ),CHARACTER• C 1 ) ' UNALIGNED 
MEMBER (PATIENT ),CHARACTER ( 1), UNALIGNED 
f1EMBER <PATIENT ),CHARACTER ( 40), UNALIGNED 
MEMBER (PATIENT ) , CH/.'.RACTER ( 7), UNALIGNfD 
CHARACTEQ_ ( 6), STATIC, UN ALIGN ED 
FILE, ENV, KEYED, RECORD 
STRUCTURE, STATIC 
MEMBER (PATIENT },CHARACTER 15), UNALIGNED 
MEMBER (PATIENT ),CHARACTER 20), UNALIGNED 
FILE, ENV, STREAM 

I 

~1EMBER (PATIENT ),CHARACTER ( 30'), UNALIGNED 
CHARACTER ( 30) ' STATIC, UNALIGNED 
MEMBER CDTARY ) , CHARACTER ( 6), INITIAL, 
MEMBER <PATIENT ),CHARACTER ( 60), UNALIGNED 
LABEL, CONSTANT 
MEMBER (PATIENT • ADDRESS ),CHARACTER ( 70), 
MEMBER C 0 TAR Y ),CHARACTER ( 6), INITIAL, 
MEMBER {PATIENT ),CHARACTER ( 1)' UNALIGNED 
MEMBER CPATIENT ),CHARACTER ( 1), UNALIGNED 
NEMBER <PATIENT ),CHARACTER ( 5), UNALIGNED 
CHARACTER ( 1) ' AUTOMATIC, UNALIGNED 
CHARACTER ( 6), STATIC, UNALIGNED 
MEMBER (PATIENT >,CHA.RACTER ( 6), UN.6.LIGNED 
M Et1 BE R <PATIENT ) .tCHA.RACTER ( 3Q), UNALIGNED 
MEMBER (P/•TlENT • ADDRESS ),CHARACTER ( 7()), 
CHARACTER ( 30), STATIC, UNALIGNED 
f 1u:, ENV, STREAM 
MEMBER <PATIENT ),CHARACTER 70), UNALIGNED 
11EMBER <PATIENT ),CHARACTER 60), UNALIGNED 

15), 

UNALIGNED 

UNALIGNED 

UNALIGNED 

UNALIGNFO 
UNALIGNED 

UNALIGNED 

82/01/0lc l6e46el2 

UNA.LIGNED 
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URE OPTIONS(MAINJ ; 

SOURCE 

BWFAM PROCEDURE OPTIONSCMA1Nl ; 

Pl/I 1.0+518 82/Dl/01. 16.47.47 

'**•**********************************••····························/ 
I* THIS ROUTINE IS SECOND PART OF DATA BASE CREATION .INPUT TO *I 
I* THIS ROUTINE ARE THE SORTED FILES SWMM,SNMM,SFMM AND SAMM *I 
I* WHICH WILL BE USED FOR CRtATING INVERTED INDEXED SEQUENTIAL *I 
I• FILES FOR ~AROBED,NAME,FNAME AND ADDRESS RESPECTIVELY *I 
I* WHICH WILL BE INPUT TO THE MAIN PROGRAM. *I 
'~************************************~*************•***************' 
DCL NAM FILE RECORD KEYED ENVC'F0=1S,KLc32,FLa39,RT•F'l; 
DCL FNAM FILE RECORI) KEYED ENVC 'FO•IS,KLr::32,FL=39,fH=F' l; 
DCL ADDRS FILE RECORD KEYED ENVC 1 FO•IS,KLE32,FL•39,RTsF 1 ); 

D(L WBED FILE RECORD KEYED ENV( 'FOr::IS,KLn5,Fl•12,RTI£'F 1 ); _ 

DCL NO CHAR(44l INIT<' CUULD NOT BE INSERTED DUE TO SO M4NY SYNONYMS'); 
DCL SWMM FILE STREAM ENVC'FL~ll,RTGZ,BTcC'); 
DCL SNMM FILE STREAM ENVC 1 FLm36,RT~z,BT=C'); 

DCL SFMM FllE STR~AM ENV('FL=36,RTcz,BTaC'l; 
DCL SAI·lM FILF STREAM ENV< 'FLr.a36,RTIItlZ,BTaC'); 
DCL BHAT FILE STREAM OUTPUT 
DCL <NME,FNME,ADR) CHARC30l EXTERNAL 
DCL MRD CHAR(6) EXTE~NAL ; 
DCL WBD CHAR(5) EXTERNAL ; 
DCL IJ FIXED(·2) INIT(O) EXTERNAL 
DCL CIJ CHAR(2l EXTERNAL 
DCL 1 NMARY EXTERNAL , 

2 NAMKEY CHAR<32), 
2 MRDNOl CHAR(6), 
2 NCODE CHARCU; 

DCL 1 FNMARY EXTERNAL , 
2 FNMKEY C~ARC32), 

2 MRDN02 CHAR{6), 
2 FCODE CHAR(ll; 

DCL 1 WBARY EXTERNAL 1 
2 W8KEY .CHAR(5), 
2 MRON03 CHARC6), 
2 WCODE CHAR(l); 

DCL 1 fDRAR EXTERNAL , • 
2 ADDKEY CHARC32), 
2 MRDN04 CHARC6l, 
2 ACOD~ CHARCl); 

DtL TTT FIXED<ll .INlTCOl 
ON fNDFILECSWMMl TTT•l ; 

OPEN FILECSWMMl INPUT 
OPEN FILE<SNMMl INPUT 
OPEN FILECSF~Ml INPUT 
OPEN FILECSAMMl INPUT 
OPEN FILE<WBEDl DIRECT UPDATE; 
OPEN FILECNAMl OUTPUT SEOL; 
OPEN FILECFNAMl OUTPUT SEOL; 
OPtN FILECADORS> OUTPUT SF.Ql; 

AGN : 
GET FILE<SNMMl EDIT<NME,MRDl (A(3Q),A(6)) 
CALL NMCRTCNME,NAM); 
GET FILE<SFMMl EOIT(FNME,MRDl (AC30l,AC6)) ; 
CALL NMCRTCFNME,FNAMJ; 
GET FILE(SAMM) EDITCAOR,MRD> (A(3Q),A(6)t ; 
CALL NMCRT<AOR,ADDRS>; 
GET FILECSWMMl EDITCWBG,MRDl CAC5),A(6)) . ' CALL WBPR; 
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URE OPTlONS<MAIN> ;. 

~- ' 
SOURCE 

IF TTT Ae 1 THEN GO TO AGN ~ 
CLOSE FILECADDRSl,FILECNAM),FJLECFNAMl,FILE(WBED>; 

NMCRT:PROCEDURECNKY,NM): 
'*******~*********************•************************************I 
I* · T H I S S ll B R 0 U T I N E I S U S E D F 0 R I N S E R T I N G N AM E ·w I T H M R D N 0 , F N AM E * l 
I* WITH MRDNO AND ADDRESS WITH MRDNO~ THIS IS USED TO CREAT 3 *I 

~ I* INVERTED INDEXED SEQUENTIAL FILES VIZ. NAM,FNAM AND AODPs· *I 

'*********•********************************************************' 
DCL NM FILE 
DCL NKY CHAR (30l; 
DCL YNK CHARC32) ; 

DCL 1 NR, 

I J=l; 

2 NKEY CHAR(32), 
2 MRDN CHARC6>• 
2 M C D C H A R (l.) ; 

ON KEY(NMl GO TO CHKKEY; 
A.CTION: MRDNt.~MRO; 

CIJ ::: CHARCIJ) 
. MC Dot I u I ; 

· NKEYeNKY!!CIJ;· 
YNKeNKEY ; 

WRITE FILE(NM) FROM<NRJ KEY~ROMfYNKJ; 
GO TO KHTAM; 
CHKKEY: IJr·IJ+l; 
IF IJ<~99 THEN GO TO ACTION 
ELSE PUT SKIP FDlT <'THE GIVEN DATA 1 ,NKY,NOJ 

CCOLUMNC2Q),A,X<5>,A>; 
KHTAM : END NMCRT ; 
'**************************'*************··~··········~·····*' 
l* TO JNSFPT WAROBED WITH MRONO - *f 
'********~***•********.**********************~***************' 
WBPR: PROC [OURE; 
ON KEY<WBEDJ GO TO ACTB; 

MRDN03"'MRD; 
WCODE• 1 U1 ; 

WBKEYf!IWBD; 
READ FILECWBEO) INTOCWBARY) KEYCWBK[Y) 
IF WCODE='D' !WCODE•'T' THEN DO ; 
REWRITE FILE<WBED) FROMCWBARYl KEYCWBKEY); 
GO TO KTMA; . 
fND; 
IF WCODEc 1 U1 THEN GO TO CTB; 

ACTB: WRITE FILECWBED) FROMCWBARYJ· KEYFROM<WBKEY>; 
GO TO 'KTMA; 

' 

CTB: PUT SKIPC3l EDIT<'WARDBED MUST BE GIVEN UNIQUE') CCOLU"'1NC2(;),AJ; 
KTMA: 
END WBPR; 
END BWFAt-1 

URE OPTIONSCMAIN> ; 
~OC /ATTRIBUTE AND REFERENCE LIST 

MEMRER CADRAR ),CHARACTER 
LABEL, CONSTANT 
LABEL, CONSTANT 
MEMBER !ADRAR ),CHARACTER 

ll, UNALIGNED 

32), UNALIGNED 
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DURE OPTIONSCMAIN>; 
0 SO'URCE 

SYNTAX: PROCEDURE OPTIONSCMAIN); 
'*****~******************************************************' 
I• THIS IS MAIN ROUTINE OF OUR DATA BASE. IT CONTAINS 24 *I 
I* SUBROUTINES WHICH ARE CALLED WHENEVER THEIR JOB IS REQUIRED. *I 
I* THIS ROUTINE MAY 9E VIEWED AS CONSISTING OF TWO SUBPARTS :~*1 
I* 1. SYNTAX ANALYSER , 2.SEMANTIC ANALYSER • QUERY IS PROCESSED*/ 
I* BY THE SEMANTIC ANAALYSER IF IT IS FOUND TO BE SYNTACTICALLY *I 
!* CORRECT.ALL THE FOUR OPERATIONS VIZ. GET,INSERT,DELETE AND *I 
/¥ MODIFY CAN BE PROCESSED WITH THIS PROGRAM.THE NOTES FOR *I 
I* SUBROGRA~S ARE GIVEN IN THE THEIR BEGINNING. *I 

'***************************••••••••••••••***••••••••••*****! 
DCL DOMA1N(8) CHAR(lJ) IN!T( 1 DATE '''MRDNO 1 ,1.\.IARDBfO '' 

'NAME '•'FNAME 1 , 1 DATEADM '•'ADDRESS •,•SECCODE 1 ); 

DCL TARGET(3(1) CHARClO> INIT( 1 MRDNO •,iNAI'1E. '''ADDRESS '' 
I F NAME I , I DATE ADM I , I w .G. R DB ED I , I LAD DREss ' , I N K AD D'R E s s I , 

I pH y s I c EX .AM 1 ' I p c 0 M p LA IN T ' , I p s T H I s T 0 R y t ' I F D I A G N 0) I s I , ' T E s T s I ' 

'CONDITION •,•DELIVERY '•'LABEXAM '•'OPERATION '' 
1 0THRTR.TMNT 1 , 1 XRAY '•'ADVICE '•'RESULT '' 
' F u L L I N F 0 I ' ' D I A G N 0 s T I c '· , I T R E A H1 E NT ' , 1 A L L R E p 0 R T I , I B s T AT u s I , . 

'DSTATUS •,•wsTATUS •,•MSTATUS •,•ASTATUS '> : 
DCL KEYWRD(7) CHARCl0) INITC 1 IF '•'GET •,•AND '• 

•MODIFY '''DELETE •,'INSERT 1 , 1 $ I); 

DCL LFN FILF INPUT RECORD SEQUENTIAL ENV<'FD~SQ,~LaBO,PT~z,BT~c•>: 
OCL BHT FILE STREAM OUTPUT ENVC 1 FLAl32,RTaZ,BT•C'>; 
DCL PERSON FILE RECORD KEYED ENVC 1 FO•IS,KL~6,RT•F,FL•l280 1 ); 
D C l N AM F I L E P E C 0 R 0 K E Y E D E NV ( 1 F 0• I S , K l = 3 2 , F L • 3 9, Q T • F ' l ; 
DCL FNAM FILE RECORB KEYED ENVC 1 FOai$,KLa32,FLa39,RTaF'); 
DCL WBED FILE RECORD KEYED ENV( 1 FOciS,KL=5,FL~l2,RT•F 1 ); 
DCL ADDRS FILE RECORD XEYED ENVC 1 FOciS,KLa32,FLm39,RTe~ 1 ); 

DC L D TAD M F IL E R E C 0 R 0 K E Y ED EN V ( 1 F 0 u I S,, K L 111 6, F L Q 2 2, R T c F ' ) ; 
DCL TRT FILE STREAM INPUT ; 
DCL DGN FILE STREAM INPUT ; 

DCL DLT FILE STREAM INPUT ; 
DCL INF FILE STREAM INPUT ; 

OPEN FILECPERSONl DIRECT UPDATE; 
OPEN FILECDTADM) DIRECT UPDATE; 
OPE~ FILE1WBED> DIRECT UPDATE; 
OPEN FILECNAM> DIRECT UPDATE; 
OPEN FILE{_FNAMl DIRECT UPDATE; 
OPEN FILE<ADDRS> DIRECT UPDATE: 

OCL <DCOOECB),TCODE<30>,KCODE<7J,FLAG,FLAG1) FIXED<ll INIT<O> 
DCL MDMN CHARClJOl ; 
DCL CMRO,DTA,SCODE> CHAR(6) 
DCL (NME,FNME,ADRl CHARC30) 
DCL CMA~K,SIGN) FIXEDCl) ; 

OCL (L,M,N) FIXEDC2) INITCO) ; 
DCL CFLG,FLGA,FLAG2,FLAG3)'FIXEDC1> INITCO) 
DCL CLM,FM) FIXED(6) 
DCL <DAC99) 1 0A8(99),QKMC99),0(999)) CHAR(6) 
DCL CNK,NKM,NKS,NKB,NKH) FIXED<2> INITCO) 
DCL ~.JBD CHAR(5) 
DCL BATIS CHARC32l 
DCL IJ FIXED<2> 1NIT<O> . ; 
OCL CIJ CHARC2> 
DCL· CFMRO,LMRD> CHAR(6) 
DCL DASI-lES CHAR<l20) INIT«l2tH'*'>; 
DCL 1 CARDREC CHARCBO>; 
DCL CAR0(80) DEFINED CARDREC CHAR<l>; 
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lURE OPTIONSCMAINJ; 
) SCJURCE 

DCL KARD DEFINED CARDREC CHARC80); 
DCL SLTH CHAR(40l INIT( 1 LENGTH OF SYMBOL EXCEEDS 10 CHARACTERS•>; 
DCL SPACES CHAR(l00) lNIT<' 1 ); 

DCL EOUAL CHAR(ll INIT( '•'); 
DCL QUOTE CHAR<ll INITC 1111 l; 
DCL BLANK CHAR<ll I,NIT( 1 1 ); 

DCL SYMBOL CHARC10l INIT<' 1 ); e 
) 

DCL DBUFF ( 30) CHAR ( 100} INIT ( 1 1 ) ; 

DCL (SL,CTR,SCTRl FIXE0(3) INITCOJ; 
DCL. STARS CHAR(l20l INITC <12Cl '*' >; 
DCL ERR CHARC40) 1NIT<' ERROR DETECTED BEFORE COLUMN NUM~ER 1 ); 

DCL BLNK CHAR <120) !NIT ( (l2(J)' '>; 
DCL l PATIENT , 

2 MRDNO CHAP.(6), 
2 TITLE CHARC5), 
2 NAME CHAR(30l.• 

•Z FNAME CHAR{3Q), 
2 WARDBED CHARC5), 
2 ADDRESS , 

3 PRMNT, 
4 STREET CHARC37), 
4 CITY CHARC15>, 
4 STATE CHAR.C15), 
4 PIN CYARC6), 

3 LOCAL CHARC70), 
3 NEXTKIN CYARC70), 

2 PRVDGN CHAR(20), 
2 DATEADM CHAR(6), 
2 TMADM CHAR(6), 
2 CSTATUS CHARC20), 
2 RELIGION CHAR(6), 
2 CGHS CHAR(l), 
2 A G1: CHAR ( 4 l , 
2 SEX CHAR<l), 
2 MONTHLY_INCOME CHARC5), 
2 PHONENO CHAR(8), 
2 READt1 C4AR(l), 
2 SPUNIT CHAR(Z), 
2 SPECIALITY CHARC2l , 
2 USECODE CHAR(!), 
2 MALCHLD CHAR(l), 
2 MALADLT CHAR<l), 

.2 PHYSICAL_EXAM CHARC78), 
2 PRESENT_COMPLAINT CHARC80) , 
2 PAST_HISTORY CHARClOQ), 
2 FINALDGN CHARC20), 
2 DISEASE_CODE CHARC7J, 
2 TESTS CHAR(lOOl, 
2 X_RAY CHARC60), 
2 DELIVERY CHARL40), 
2 LAB_EXAMS CHAR(6Q), 
2 OPERATIONS CHARC?Olt 
2 OTHER_TREATMENT CHARC6Q), 
2 CONDITION CHAR(40), 
2 RESULT CHARC40), 
2 ADVICE CHARC4Q), 
2 OEATHU48H CHAR(l), 
2 DEATH048H CHARCl), 
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JRE OPTIONSCMAIN>; 

SOURCE 

2 AUTOPSY CHARC6Q), 
2 CAUSE_OF_DEATH C~AR(l5), 

2 FETAL_DEATH CHARC15>, 
2 DATE_OF_DISCHARGE CHARC6), 
2 TOTAL_STAY CHARC3), 
2 BILL CHARClQ); 

DCL CPAST,TESTJ CHARClOOJ 
DCL CDELV,COND,RSLT,ADV>· CHARC40) 
DCL CXRAY,LAB,OT,OTOP~Yl CHARC40J 
QCL PEXAM CHARC78J 
DCL PCOMP CHAR<Bv> 
DCL OPRTN CHARC70> 
OCL CCDEATH,FDfATHl CHAR(l5) ; 
DCL COU48H,D048Hl CHARCl) 
DCL BIL CHAR<lO> 
DCL DCD CHARC7J 
DCL TSTAY CHAR(3) 
DCL FDGN CHARC20) 
DCL DTDIS CHAR(6) 
DCL 1 NMARY , 

2 NAMKEY CHAR(32), 
2 MRDNOl CHARC6), 
2 NCODE CHAR(lJ'; 

DCL 1 FNMARY , 
2 FNMKEY CHARC32), 
2 MRDNOZ CHAR(6), 
2 F C 0 D E C H ARC 1 ) ; 

DCL 1 WBARY , 
2 WBKEY CHAR(5), 
2 MRON03 CHARC6), 
2 WCOOE CHAR<l>; 

DCL 1 ADRAR , 
2 'DDK~Y CHARC32), 
2 MRDN04 CHAR(6), 
2 ACODE CHARCl); 

DCL 1 DTARY , 
2 DATKEY CHAQ(6), 
2 FSTMRO CHAR(6), 
2 LSTMRD CHAR(6), 

'2 DACODE CHAR(l), 
2 TOTALNO FIXED(3) INITCO>; 

STA.RTl: OPEN FILE <LFN); 
ON ENDFILECLFN> GO ~0 FINISH ; 

Pl/I 1•0+518 

START: PUT FILECBHT) SKIP EDIT <STARS) (A(l20)); 
OP~N FILE<BHT> 
CALL NXTCRD 
CTR•O; 
SL•O; 

Nf<aQ; NKH•O; NKBaQ; NKS•O; NKM•O; 
DO Icl TO 99 
DA( I> •BLANK 
DAB< I) cBLANK ; 
DKM (I} mBLANK ; 
END ; 
DO J.al TO 999; 
D ( 1 ) • 8 l AN I< ; 
END ; 
MRD~BLANK; WBDaBLANK; SCODEmBLANK 

82/01/01~ 18.21.35 I 
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FLAGl•O; 
FL4.GIII!O; 
MARKnO; 
LoO; 
DO ,Ial TO 30; 
DBUFF C I )'11:1SPAC E$; 
TCODECJ).::O; 
END; 
QO !ml TO 8; 
DCODECJ)aO; 
END; 
DO I•4 TO 6; 
KCODEC I>=O; 
END; 
CALL SY~1BL; 

PL/I 1.0+518 

, 

IF SYMBOLA= KEYWRD(l) THEN CALL ERROR ; 
Ct<LL SYMBL; 

DMN : DO I cl TO 8 ; 
IF SYMBOL• DOMAINCI) TH~N DO; 
IF DCOOE(Il=l THEN CALL ERROR; 
ELSE DCODECJ)til 
Jci; 
GO TO CHE.QL; 
fND; 
END ; 
CALL ERROR 

CHEOL : CALL SYMBL 
I= J ; . 
IF SYMBOL A• EQUAL THEN CALL ERROR; 
CALL SYMBL; 
IF SYMBOLAU QUOTE THEN CALL ERROR 

LDATA : CTR•CTR+l; 
IF CTR>80 THEN CALL NXTCRD ; 

-E L S E ; 
IF CARDCCTR>A• QUOTE THEN DO; 
SL•SL+l; 
IF SL>~ 100 THEN CALL ERROR; 
SUBSTRCDBUFF<IJ,SL,l>• CARDCCTR> 
GO TO LDATA; 
END; 
IF KCDDEC4J•l THEN DO 
MDMN•DBUFF( I>; 
CALL SYMBL ; 
GO TO CHDLT ; , 
END ; 
IF DCODEC2J•l & DCODE<B>•l THEN GO TO LAST ; 
IF DCODE< 8)•1. THEN GO TO CHAND ; 

82/01/01. 18.21.35 

IF FLAG•l E CDCODE(l)•l!DC0DE(2)•l!DCDDE(3)•1> THEN CALL ERROR 
IF DCODE(l)al ! DCODE<2>~1 ! DCODEC3)•1 THEN GO TO CHGET 

C~AND : CALL SYMRL ; 
IF SYMBOL c KEYWRD(3) THEN 00 
IF FLAG =1 THEN CALL ERROR ; 
ELSE FLAGsl; 
CALL SYMBL ; 
GO TO DMN ; 
END ; 
ELSE GO TO CHGT 

CHGET: CALL SYMBL; 



73/172 
E OPTIONSCMAIN>; 

SOURCE 

CHGT : IF DCODE(8)ml THEN GO TO LASTA ; 
IF SYMBO~Aa KEYWRD(2) THEN CALL ERROR 

CALL SYMBL ; 
IF DCODECllal THEN GO TO CH2630; 

I* TO CHECK TARGET EDIT *I 
CH2225: DO In22 TO 25 ; 

IF SYMBOL • TARGET<I> THEN DO 
IF TCODECI)cl THEN CALL ERROR ; 
ELSE TCODECI>=U 

MARKr.l; 
CALL S YMBL ; 

. GO TO CHDLT; 
END; 
END; 

CH18 : DO 1•1 TO 21; 
TGT : IF SYMBOL•TARGETCil THEN DO; 

IF TCODE<I>m l THEN CALL ERROR ; 
ELSE TCODE<I>c 1 : 
CALL SYMBL ; 
IF SY~BOL ~ KEYWRDC3l THEN DO ; 
IF.FLAGl•O THEN Lei; 
IF FLAGlnl THEN M=I; 
IF FLAG1~2 THEN N•I; 
FLAGl ~ FLAGl + 1 ; 
IF FLAG1>2 THEN CALL ERROR ; . 
ELSE DO ; 
CALL SYMBL ; 
GO TO CH18; 
END ; 
END ; 
ELSE GO TO CHDLT 
END: 
END ; 
CALL ERROR ; 

CH2630: DO I•Z6 TO 30; 
IF SYMBOLcTARGET(l) THtN DO; 
IF TCODECilcl THEN CALL ERROP 
E L S E T C 0 D 'E { !) •1 ; 
CALL SYMBL ; 
GO TO CHDLT: 
END ; 
END; 
CALL ERROR ; 

CHOLT : IF SYMBOL•KEYWRD<7> THE:N DO : 

PL/I 1.0+518 

/lt'PUT FILECBHT> SKIP EDIT ('QUERY IS O.K.') <XC2Q),A); ~1 
I* IF DCODE<ll•l THEN CALL STATUS ; *I 
IF DCODE(2)•1 THEN CALL GETRTN ; 

GO TO START ; 

8~101/01. 18.21.35 

MRD~08UFFC2l ; WBDsOBUFFC3) ; DTA•DBUFF(6) ; ADR•DBUFFC4) ; 
NMEcDBUFFC4) ; FNMEaOBUFF(5) ; OTE•DBUFF(l) ;SCODE~DBUFF(8); 
I~ SCDDE~'BHATIA'!SCODE• 1 NARAIN 1 !SCOOE•'SAXENA' THEN 00 ; 

IF KC00t(4)cl & TCODEC6) THEN CALL WBN ; 
IF KCODE{4)al THEN CALL MDFRTN ; 
IF KCODEC5)al THEN CALL DLTRtN ; 

IF TCODEC23)c1 ! TCODEC24)~1 THEN CALL INSDT 
IF KCODEC6Jml THEN CALL INSRTN ; 
ELSE CALL ERROR ; 
ctdn • 
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ELSE PUT FILECBHTJ SKIP EDIT ( 1 THE SECURITY CODE',SCODEt 
'IS NOT A VALID ONE 1 ) CCDL<20J,A,A,Al; 
GO TO START; 
END ; 
ELSE CALL ERROR 

LAST : CALL SYMBL; 
LASTA:. IF DCODE<2l:l £ DCODEC8l=l THEN GO TO CH~DA 

IF SYMBOL=KEYWRDC5) THEN DO; 
/¥ TO CHECK DELETE *I 

KCODEC5lc1; 
CALL SYMBL ; 

.GO TO CHDLT ; 
END ; 
ELSE ·IF SYMBOL e KEYWRDC6) THEN DO 
KCODEC6l•l ; 
GO TO CHIN ; 
END ; 
ELSE CALL ERROR 

CHIN : CALL SYMBL ; 
DO Ic22 TO 24 ; 
IF SYMBOL= TARGET(!) THEN DO 
TCODE<ll=l; 
CALL SYMBL,; 
GO TO CHDLT; 
END ; 
END ; 
CALL ERROR ; 

CHND ·: CALL SYMBL 
CHMDA : IF SYMBOL=TARGETC6l THEN .DO 

TCODEC6)ul; 
GO TO CHEQL ; 
END ; 
DO 1~7 TO 21 ; 
IF SYMBOLuTARGETC!> THEN. DO ; 
NK B= I r~6; 
Jai; 
GO TO CHEOL; 
END; 

END ; 
CALL ERROR ; 

SYMBL : PROCEDURE 
SCTR•O; · 

SYMBOL•BLNKlO 
CTR•CTR+l; 
IF CTR >80 THEN CALL NXTCRD ; 

LOOP : IF CARDCCTRJ• BLANK THEN DO 
IF SCTPAmO THEN GO TO RETN ; 

CTP•CTR+l; 
IF CTR>BO THEN CALL NXTCRD ; 
ELSE GO TO LOOP; 

END; 
IF CARO<CTR)>• 1 A1 ~ CARO<CTR)<•'!' CARDCCTRl>• 1 J' F. 

CARO<CTR)<o'R' ! CARDCCTRJ>• 1 S' ~ CARD<CTR)<a'Z' THEN DO 
SCTRz:SCTR+l; 
IF SCTP >10 THEN DO; 
PUT FILECBHT> SKIP EDITlSLTH) CCOL(2Q),A); 

CALL ERROR ; 
r: "' rl • 
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SUBSTRCSYMBOL,SCTR,l>• CARDCCTR>; 
CTR=CTR+l; 
IF CTR>BO THEN C4LL NXTCRD 
GO TO LOOP ; 
END ; 

I* HERE WE FIND SPECIAL CHR *I 
IF SCTRAcQ THEN GO TO RETN ; 
SUBSTRCSYMBOL,l,ll• CAROCCTRl; 
GO TO OUT ; 

RETN : CTRoCTRJ>l; 
OUT : END ; 
ERROR :PROCEDURE ; 

PLII 1.0+518 

PUT FILECBHT> SKIP EDIT CERR,CTR> (X(2Q),A,F(~,Q)); 
GO TO START ; 
END; 

NXTCRD : PROCEDURE ; 
READ FILE CLFN) INTO CCARDREC>; 

PUT FILECBHT) SKIP EDITCKARD) CCOLCZOJ,A)~ 
CTR = 1 ; 
IF CARDClJ-~'X 1 THEN GO TO FINISH; 
END ; 

FINISH: PUT FILECBHT) SKIP EDITC'ALL QUERIES ARE ~NSWERED'J 
CCOLC20),A); 

CLOSE FILE CLFNJ,FILE(BHTJ,FILECPERSONJ,FILECDTADM), 
FILECWBEDJ,FILECNAM>,FILECFNAM>,FILECADDRS) _; 
STOP ; . 

INSRiN: PROCEDURE ; 
'*******************************~**************************' 
I* THIS PART INSERTS THE REQUIRED DATA IN THE FILES *I 
I* PERSQN,OTAOM,NAM,FNAM,WBEO AND bTADM e PERSON IS *I 
I* THE MAIN FILE ALL THE REST BEING INVERTED FILES *I 

'****************~···~*************************************' 
ON ENOFILECINF) GO TO START ; 

82/0llul. 18.21.35 

AG : GET FILECINF) LISTCMRDNO,TITLE,NAME,FNAME,WARDBED,STREETt 
CITY ,STATE, 

PIN,LOCAL,NEXTKIN,PRV~GN,OATEAOM,TMAOM,CSTATUS,RELIGION,CGHS, 
AGE,SEX,MONTHLY_INCOME,PHONENO,READM,SPUNIT,SPECIALITY,USECODE• 
HALCHLD,MALADLT,PHYSICAL_EXAM,PRESENT_COMPLAINT,PAST_HISTORY, 
FINALOGN,DISEASE_COOE,TESTS,x_RAY,OEL!VERY,LAB_EXAMS,OPERATIONS, 
OTHER_TREATMENT,CONDITION,RESULT,AOVICE,OEATHU48H,DEATH04RH, 
AUTOPSY,CAUSE_OF_DEATH,FETAL_DEATH,DATE_OF_DISCHARGE, 
TOTAL_STAYtBILL) -

ADR•STREET; 
NM E~"~N AM E; 
FNMF•FNAME; 
WBD"'WARDBED; 
DTAaDATEADM; 
MRD•MP,DNO; 
WRITE FILE(PERSON) FROM<PATIENT> KEYFROMCMRDJ; 
CALL NMCRTCNME,NAM); 
CALL NMCRT<FNME,FNAM>; 
CALL NMCRT<AOR,AODRSl; 
CALL WSPR; 
CALL DADMJ 
GO TO AG ; 

END INSRTN ; 
'**~************************************************************' 
•• -··--- -~-- ...... ,,....,_,...~,... .,..11r- f""''.1"&,..~tl"'""l""TT',.. .ill" .-,.i'"'lol""&T&.•r-~S'T r'\.AT& 'f'Ll""'",... 



( 73/172 
JRE OPTIONSCMAINl; 

SOURCE 

PL/I 1.0+518 

I* FILE PERSON WHICH IS THE MAIN FtLE • AS THESE RECORDS *I 
/0 ALREADY EXIST THIS WILL BE SORT OF UPDATION *I 
'***************************************************************' 
INSDT : PROCEDURE ; 

ON KEYCPERSONJ GO TO MSGC ; 
ON ENDFILE(TRT> GO TO START ; 
ON ENOFTLECDGN} GO TO START ; 
IF TCODE<23)Ql TYEN GO TO DINS ; 
AGA : GET FILECDGN> LISTCMRD,PEXAM,PCOMP,PAST,FDGN,DCDJ 

READ FILECPERSONJ INTOCPATIENTf KEYCMRDJ ; 
PHYSICAL_EXAM ~PEXAM ; 
PRESENT_COMPLAINTsPCOMP; 
PAST_HISTORYsPAST ; 
FINALDGNcFDGN ; 
DISEASE_CODE=DCD ; 
REWRITE FILECPERSONJ FROMCPATIENTJ KEYCMRD) ; 
GO TO AGA ; 
DINS : GET FILECTRT> LIST<MRD,TEST,XRAY,DELV;LAB,OPRTN, 
OT,COND,RSLT,ADV} 
READ FILECP~RSONJ INTDCPATIENTJ KEYCMRDJ ; 
TESTSe TEST ; 
X_RAY r:t XRAY ; 
DELIVERY!!! DELV 
LAB_EXAMS G LAB ; 
OPERATIONSc OPRTN 
OTHER_TREATMENT• OT 
CONDITION • COND ; 
RESULT • RSLT ; 
ADVICE• AOV ; 
REWRITE FILE!PERSON> FROMCPATIENT} KEY(MRD) ; 
GO TO DINS ; 
MSGC : PUT FILE<BHT) SKIP EDIT< 'PATIENT WITH MRDNO=•,· 
MRD, 'DOES NOT EXIST IN THE SYSTEM 1 ) <COL<2Q),A,A,A); 
END INSDT ; 
'***********************************************~****************' 
I* NO~ THE SUBROUTINES START WHICH WILL PREPARE INVERTED FILES *I 
'*******************************•********************************' 
NMCRT:PROCEDURE<NKY,NM>; 
DCL NM FILE ; 

DCL NKY CHAR(32); 
DCL 1 NR, 

2 NKEY CHAR(3Ql, 
2 MRDN CHAR(6), 
2 MCD CHAR(lJ; 

DCL NI CHARC25) INITC 1 COULD NOT BE INSERTED'>; 
DCL NIN CHARC25) INITC 1 DUE TO SO MANY SYNONYMS') 
IJ•l; 
CIJt.: CHAR(IJ) ; 
ON KEYCNMJ GO TO CHKKEY; 
ACTION: MRDNcMRD; 

N~Dm 1 U 1 ; 

NKEY~tNKY! !CIJ; 
BATIS • Nt<EY ; 

WRITE FILECNM> FROM<NR) KEYFROM(BATIS>; 
G·o T 0 K H TAM ; 
CHK.!\EY: IJaciJ+l ; CIJ•CHAR<IJ)'; 
IF IJ<u99 THEN GO TO ~EPEAT; 
!:LSE PUT FILECBHTl SKIP EDIT {'THE. GIVEN DATA 1 ,NKY,NI,NINl 



731172 
RE OPTIONS{MAINJ; 

SOURCE 

(COLCZO),A,A,A,A) 
GO TO KHTAM; 

REPEAT: NKEYaNKY!!CIJ; 
GO TO ACTION; _ 

KHTAM: 
END NMCRT; 

PLII 1.0+518 

I 
) 
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1************************·~·····••*•*••••••••*•**************1 
I* TO INSERT WARDBED WITH MRDNO ·- *I 

I************************************************************' 
WBPR: PROCEDURE; 
OCL WOO CHAR<40) INIT<'WAROBED MUST 8E GIVEN UNIQUE'>; 
ON KEY(WBEDJ GO TO ACTS; 

t1RDN03!!MRD; 
WCODE"''U'; 

WSKEYc:WBD; 
READ FILE(WBED> INTOCWBARYJ KEYCWBD) ; 
IF WCODf:•'D' !\..ICODEz'T' THEN DO ; 
REWRITE FILE(WBEDJ FROMCWBARY) KEYCWBDJ; 
GO TO KTMA; 
END; 
IF WCDDE•'U' THEN GO Td CTB; 

ACTS: WRITE FILE(WBEbJ FROMCWBARY) KEYFROMCWBDJ; 
GO TO KTMA; 
CT~: PUT FILE<BHTl SKIP EDlTCWDD) (COLC2Q),A); 

FLAG2•1 ; I* TO SIGNAL ERROR IN INSERTION FOR FILE WBN *I 
KTMA: 
END WBPR; 
'***********~····~··*****************************************' 
I* TO INSERT OATEADM WITH MRDNO *I 

I*************************~**********************************' 
DADM:PROCEDURE; 

ON KEYCDTADM) GO TO ABM; 
DATKEY•DTA; 
READ FILECDTAOMJ INTOCDTARY) KEYCDTA>; 
TOTALND•T0TALNO+l; 
LSTMRD•MRD; -
REWRITE FILE<DTADMJ FROMCDTARYl KEY<DTA); 

GO TO LMN; 
ABM: DACOOEc'U'; 

TOTALNO&,l; 
FSTMRD•MRO; 

WRITE FILECDTADMJ FROM(DTARY) KEYFROM<DTA); 
LMN : 
END DADI'1; 
'**~·····~************.*****•*******************************I 

I* THE FOLLOWINGS ARE USED FOR SEARCHING RECQRD FOR KEYS *I 

'****************************************************~*****I 
WRTN : PROCEDURE ; 
DCL PWN CHARC50) INITC'THE PATIENT CORRESPONDING TO THIS WARDBED'); 

ON KEYCWBED) GO TO MSGE ; 
IP WCODE =1 0' TYEN GO TO OW ; 

IF WCODFe'T 1 THEN GO TO DSW ; 
HRO c fJ.RDN03 ; 
GO TO CLSE ; 
DW:PUT FILE(BHTl SKIP EDITCPWN,WBD, 1 IS ALREADY DISCYARGED') 

CCOLC2J),/l.,A,A); 
GO TO CLSE ; 
DSW 1 PUT FlLF(BHT) SKIP EDIT( 'PATIENT TRANSFERRED 1 ) CCOLC?n),A); 
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PUT FILE<BHT) SKIP EDITC 1 PLEASE TRY WITH MRDNO ••,MRDN03) 
CCOL<20),t,,A); 

GO TO CLSE ; 
MSGE : PUT FILE(BHT) SKIP EDIT(PWN, 

WBD, 'DOES NOT EXIST .IN THE SYSTEM 1 ) CCOL(2Q),A,A,AJ: 
CLSE : 
END WRTN ; 
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'*************************************************************' 
I* TO SEA~CH ON DATE OF ADDMISSION , THAT IS DATEAOM *I 

'****************************•*************************~******' 
DRTN : PROCEDURE ; 
DCL RCD CHAR(45) INITC'RECORD CORRESPONDING TO OATEADM~') ; 

ON KEY<DTAOM) GO TO MSGF ; 
READ FILECDTAOM) INTOCDT!l.RY) KEY<DTA) ; 
IF DACODE a'D' T~EN GO TO DDA ; 
FMRD m FSTMRD ; 
LMRD 111 LSH1RD ; 

LM~LMRD ; FM•FMRO 
IF FLAGoO THEN DO 
INK~ LM ro FM +1 ; 
DO lr.~ 1 TO INK 
Nc INK=l ; 
LLmHl+N ; 
Dtil=CHA.R(LL) 
END ; 
CALL DGT(INK,D) 
END ; 
GO TO CLSF ; 

DDA: PUT FILE<BHT) SKIP EDIT<RCO,DTA, 'IS ALREADY DELETED') 
(COL<20),A,A,A); 

GO TO CLSF ; 
MSGF : PUT FILECBHT> SKIP f.DIT<RCD,DTA, •COULD NOT BE FOUND') 

CCOLC20),A,A,A) ; 
CLSF : CLOSE FILE<DTADM) ; 
END DRTN ; _ 

'******************************************************' 
I* THIS PROCEDURE IS FOR FINDING THE MRDNO RELATING +I 
I* TO NAME ,FNAME AND ADDRESS FOR QUERIES WITH GET *I 

'*********************•*******************~************' 
GFAN : PROCEDURECFL,KYA) 

DCL KYA CHARC30) ; 
DCL FL FILE ; 

OCL 1 STR , 
2 KY CHAR(32) , 
2 MRDNX CHAR(6) , 
2 MXCD CHAR (1) ; 

ON KEY(FL) GO TO MSGG ; 
IF FLG•l THEN GO TO MR ; 

AXZ : READ FILE(FL> INTOCSTR) KEY(KY) 
FLG • 1 ; 

IF MXCD •'U' THEN DO ; 
D(lJ) • MRDNX ;, 
NK 111 NK + 1 
IJ IS l'J + 1 
KY ~ KYA ! ! CIJ ; 
·IF IJ <~ 99 THEN GO TO AXZ ; 
END ; 
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KY Gt KYA !! CIJ 
GO TO AXZ ; 

MR : NKH • NK ; 
DO I= 1 TO NK ; 
DACNK) \!:! O(NK> ; 
END ; 
IJ = 1 ; 
KY a KY./... ! ! CIJ 
GO TO AXZ ; 
·MSGG : IF FLG ~ 1 THEN GO TO CLSH ; 
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PUT FILECBHT) SKIP ED1TC 1 RECORD CO~RESPONDING TO •,KYA, 
1 COULD NOT BE FOUND 1 ) <COLC~Q),A,A,AJ; 

CLSH : CLOSE FILECFL) ; 
END GFA.N ; 

'********************************************************' I* THE PROf.EDUPE 'KOMNA'JS USED TO FIND THE COMMAN . *I 
'I* MRDNO FOR DAT~ADM WITH NAME OR FNAME OR ADD~ESS *I 
I********* *******ll<****** **,;:* *'*****:.!:***** *******"'( *********I 
KOMNA : PROCEDURE 

NKMrO ; 
DO I • 1 TO NK ; 
IF D<NK)>cFKRD £ O(NK)<cLMRD THEN DO ; 
NKM c NKM + 1 ; 
DK.MCNKM) ~ DCN!<l 
E t~ D ; 
ELSE ; 
END ; 
END KOMNA ; 

'*********************************************************' 
I* THE PROCEDURE KOMAN! IS USED FOR FINDING THE COMMAN */ 
I* MRDND FROM NAME ,FNAME AND ADDRESS TAKING TWO AT A *I 
I* TIME AND MRDNO IS THE MAIN KEY FOR FILE PERSON $/. 

'**~•**************************•*********~****************' 
KOMNI : PROCEDURE 
NKS~<O ; 
DO I R 1 TO NK ; 

-DO I M.l TO NKH ; 
IF OA(NKH) • OCNK) THEN DO 
NKS c NKS + 1 ; 
DAB(NKSl B O(NK) ; 
END ; 
ELSE ; 
END ; 
END ; 
END KOMNI ; 

'*****************************•***************************' 
I* THE FOLLOWING PROCEDURE WHEN CALLED WILL PRINT *I 
I* ONE OF THE 21 ATTRIBUTES , *I 
'***~**************•**************************************' 
PRINT : DROCEDURE($); 

DCL SHYAM(21) LABEL 
DCL S FIXED(2) ; 
GO TO SHYAM(S) ; 
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SHYAM(l): PUT Fil.E<BYT> SKIP EDIT<'MRDNQ.,t,HRDNO) (COL<20),A,Al; 
GO TO AKHIR ; 

SHYM1<2): PUT FILE(BHT) · SKIP EDIT( 'NAMEm',TITLE,NAME) 
CCOL<20J,A,A,A); GO TO AKHIR ; . 
<'UVI.Mf~\• DIIT t:TI !:IP.~T\ <:::k'TO i:f"'TTtfOj;:O~AII.lt:"-l"T' AI'"\1"\Dr:c.-c-.t 
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STREET,ClTY,STATE,PINl CCOLC20),A,A,A,A,A}; GO TO AKHIR; 
SHYAMC4): PUT FILECBHTJ SKIP EDITC'FNAMF.•',FNAMEl 

(C0Lf20),AtA); GO TO AKHIR ; 
SHYAM(5): PUT FILECBHTJ SKIP EDITC 1 DATEAOMG 1 ,0ATEADMJ 

CCOLC2Q),A,Al ; GO TO AKHIR ; 
SHYAMC6): PUT FlLECBHT) SKIP EDIT< 1 WARDBED~ 1 ,WARDBEDJ 

CCOLC2QJ,A,Al; GO TO AKHIR ; 
SHYAM<7J:PUT FILECBHT) SKIP EDITC 1 LOCAL_ADDRES$et,LOCAL) 

CCOLC20J,A,A>; GO Tb AKHIR ; 
S~YAM<B>:PUT FILECBHT) SKIP.EDITC 1 NEXT_OF_KIN_ADDRESS•'' 
NEXTKIN> CCOLC2vl,A,Al ; GO TO AKHIR ; 

S4YAM(9): PUT FILECBHT) SKIP EDIT( 1 PHYSICAL_EXAM•'' 
PHYSICAL_EXAM) CCQL(2Q),A,A) ; GO TO AKHIR.; 

SHYA~HlOl: PUT FILECBHT) SKIP EOlT< 1 PRESENT_COMPLAINT~•, 
PRESENT_COMPLAINt> (COLC2Cl~A,A); GO TO AKHIR ; 

SHYAM(ll): PUT FILECBHTl SKIP EDIT( 1 PAST_HISTORYa',PAST_HISTORYl 
CCOLC2Q),A,A) ; GO TO AKHIR ; 

SHYAMC12l: PUT FILECBHT> SKIP EDITC 1 FINAL_OIAGNOSIS• 1 ,FINALDGN) 
CCOL<20),A,A) ; GO TO AKHIR ; .. 

SHYAMC13): PUT FILECBHT) SKIP EDITC'TESTSa•,TESTSl 
CCOLC20J,A,AJ; GO TO AKHIR ; 

SHYMH14):_ PUT FILECBHT) SKIP EDI.T<'CONDITIONm 1 ,CONDITIONJ 
CCOL(20),A,A>; GO TO AKHIR ; 

SHYAMC15): PUT FILECBHTJ SKIP EDITC 1 DELIVERY= 1 ,DELIVERY) 
CCOLCZOJ,A,Al ; GO TO AKHIR ; 

SHYAMC16l: PUT FILEC8HT) SKIP EDITC'LAB_EXAMSa',LAB_EXAMSl 
<COLC20),/I.,A); G.O TO AKHIR ; _ 

SHYAMC17): PUT FILEC8HTl SKIP EDIT<'OPERATIONSa 1 ,0PERATIONS) 
CCOLC20),A,A) ; GO TO AKHIR ; 

SHYMH18): PUT FILECBHT'l SKIP EDITC'OTHER_TREATMENTI!I'' 
OTHET_TREATMENT) CCOLC20),A,Al ; GO TO AKHIR ; 

SHYAMC19): PUT FILECBHT> 6KIP EDITC 1 X_RAY••,x_RAYJ 
CCOLC2Q),A,Al ; GO TO AKHIR 

SHYAMC20): PUT FILECBHTl SKIP EDIT<'ADVICEa',ADVICEl 
{C0L(2Q),A,A) ; GO TO AKHIR ; 

SHYAMC2ll: PUT FILECBHTl SKIP EDIT('RESULT •',RESULT> 
CCOL<2tJ),A,Al ; 

AKHIR : END PRINT ; 
I**************************•******************~*************' 
I* THE FOLLOWING PRINTS 6NE ATTRIBUTE AT A TIME *I 

!***********•***********************************************' 
P~INTl: PROCEDURECGJ ; 

DCL G FIXEDC2) ; 
PUT FILE<BHT> SKIP EDITC'THE REQUIRED INFORMATION FOLLOWS'> 

CCOLC2CJ),A); 
PUT FILECBHTl SKIP EDITCDASHES> CAl ; 
CALL PRINTCG) ; 

PUT FILE(BHT> SKIP EDIT <DASHES> CA) 
END PRINTl ; 
I***********************************************************' 
I* THE FOLLOWING PRINTS TWO ATTRIBUTES AT A TIME *I 

1*************************************************~*********1 
DRINT2 :. PROCEDURECM,N); 

DCL (M,Nl FIXE0(2l ; , 
PUT FILECBHT> SKIP EDIT< 'THE REQUIRED INFORMATION FOLLOWS') 

CCOLC2v),A); 
PUT FILECBHTl SKIP EDITCDASHESl CAl ; 
CALL PRINTCM); 
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CALL PRINT(N); 
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PUT FILECBHT> SKIP EDIT<D~SHESJ (A) ; 

END PRINTZ ; 
'**********************************************************' 
!* THE ~OLLOWING PRINTS THREE ATTRIBUTES AT .A TIME *I 

'**************************•*******************************' 
PRINT3 : PROCEDURECL,M,N>; 

DCL (L,M,N) FIXEDC2) ; 
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PUT FILECBHTJ S~IP EOITC'THE REQUIRED INFORMATION FO~LOWS'J 
CCOL<2C),AJ ; 

PUT FILE<BHT) SKIP EDIT<DASHES) (A) ; 
CALL PRINT(Ll; 
CALL PRINTCM); 
CALL PRINTCN); 
PUT FILE<BHT> SKIP EDITCDASHESJ CAl ; 

END PRINT3 ; 
'**********************************************************' 
I* THE FULRTN IS FOR WRITING FULLINFO OR DIAGNOSTIC OR *! 
I* TREATMENT OR ALL REPORT *I 

'************************·····~··················**********' 
FULRTN : PPOCEOURE ; 

IF TCODE<22l•l THEN DO ; 
PUT FILECBHTl SKIP EDIT C 1 THE IDENTIFICATION INFORMATION FOLLOWS') 
CCOL<2Q),A); 

PUT FILECBHTJ SKIP EDITCDASHES) CAJ ; 
GO TO BAD ; 
END ; 
lF TCODEC23Jcl THEN DO; 
PUT FILECBHT> SKIP !:DITC 'THE DIAGNOSTIC INFORMATION FOLLOWS') 
CCOL<2Q),A) ; 

PUT FILECBHTl SKIP EDITCDASHESl CAl ; 
GO TO Bt\D ; 
END ; 
IF TCODEC24l~l THEN DO ; 
PUT FILE(BHT> SKIP EDIT( 'THE TREATMENT INFORMATION FOLLOWS') 

CCC:U20l,Al ; 
PUT FILE(BHT) SKIP EDIT(DASHESl (A) ; 

GO TO BAD ; 
END ; 
IF TCODEC25l•l THEN DO ; 
PUT FILE(BHTl SKIP EDIT( 'THE ALL REPORT FOR PATIENT FOLLOWS') 

(COL<20),A) ; 
PUT FfLE<BHT) SKID EDIT(DASHES> (A) 
GO TO BAD ; 
END ; 
ELSE : 

BAD : PUT FILECBHr> SKIP EDITC 1 MRDN0• 1 ,MRDN0) <COL<20l,A,A); 
PUT FILE(BHT) SKIP EDITC 1 NAME• 1 ,TITLE,NAME> 
(COLC20),A,A,Al; I 

PUT FILE<BHT) SKIP EDITC 1 FNAME m 1 ,FNAME) <COLf2Q),A,AJ; 
PUT FILE(BHT> SKIP EDIT<'WA~DBED • 1 ,WARDBEDl (C0l{20J,A,Al; 

PUT FILE(BHT)SKIP EDIT< 1 PROVISIONAL_DIAGNOSIS• 1 ,PRVDGNJ 
(COL( 20), A, A) ; 

PUT FILE(BHT) SK.IP EDIT( 'DATEADM•',DATEAOM) (COLC20l,A,AJ; 
PUT FILECBHTl SI<IP EDIT<'AGE•',AGE) CCOLCZOJ,A,A);. 
PUT FllE(BHT> SKIP EDIT<'SEX•',SEXl CCOLC20),A,AJ; 
PUT FIL.ECBHTJ SKIP EDITC'READMISSIDM•',READM) CCOLC20),A,AJ; 

IF TCODEC22)•1 THEN GO TO FINF ; 
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SOURCE 

IF TCODE<23)cl THEN GO TO DINF ; 
IF TCODE.(24J•l THEN GO TO TINF ; 

PL/I le0+518 

FINF: PUT FILE<BHT) SKIP EDITC'PERMANENT_ADDRESS• 1 , 

STREET,CITY,STATE,PIN> CCOLCZO),A,A,A,A,AJ; 

82/01/01. 18.21.3 1 

PUT FILECBHT) SKIP EDIT('LOCAL_ADDRESS•',LOCAL> <COL(20),A,~); 

PUT FILE<BHTl SKIP EDITC 1 NEXT_OF_KIN~ADORESS• 1 ,NEXTKINl 

<CDU20J,A,A); 
PUT FILEtBHT) SKIP EDIT<'TIME_OF_ADMISSION•',TMADMJ 

CCOU20),A,A); 
PUT FILECBHTJ SKIP EDITC'CIVIL_STATUS•',CSTATUS) 

(C0L(2t'),A,A>; 
PUT FILECBHT) SKIP EDITC'RELIGIONm',RELIGIONJ <COL<201JA,A); 
PUT FILECBHT) SKIP EDITC 1 CGHSo 1 ,CGH$) CCOLC20),A,A); 
PUT FILE(BHT) SKIP EDITC'SPECIALITY=',SPECIALITYJ <COLC20),A,AJ; 
PUT Fllf<BHT> SKIP EDIT<'SPUNIT~',SPUNIT> (CQL(20),A,A); 
PUT FILE(BHT> SKIP EDIT<'MALE_CHILD• 1 ,MALCHLDJ CCOLC2Q),A,A>; 
PUT F1LECB!-iT> SKIP EDIT<'MALE_ADULT 1 ,MALADLTlCCDL'<2rJ),A,,U; 
PUT FILEfBHTl SKIP EDITC'MDNTHLY_INCOME',MONTHLY_INCOMEl 

CCOL<2Ql,A~A>; 

PUT FILE<SHT> SKJP EQITf 1 PHONE_NUMBER=',PHONfNOJCCOL(20),A,A); 
IF TCODE(22Jal THEN GO TO ANTIM ; 

DINF : PUT FILECBHT> SKIP EDIT( 'PHYSICAL_EXAM~ 1 ,PHYSICAL_EXAMl 

CCOU21)l,A,td; 
PUT FJLE<BHTJSKIP EDITC'PRESENT_COMPLAINT• 1 JPRESENT_COMPLAINTl 

{COL<20l,A.,Al; 
PUT FILECBHTl SKIP EDITC 1 PAST_HISTDRYz 1 ,PAST_HISTORY) 

CCOLC20),A,Al; 
PUT FILECBHT) SKIP EDITC 1 FINAL_DIAGNOSISa',FINALDGN) 

CCOL<20) ,A,Al ;' 
PUT FILE<BHT) SKIP EDlTC'DlSEASE_CODE•',DISEASE_CODE> 

(C0l(2CJ,A,Al; 
PUT FILECBHT) SKIP EDIT<'TESTS•'•TESTSl CCOLC2Q),A,A)~ 

IF TCODfC23~•1 THEN GO TO ANTIM ; 
TINF: PUT FlLECBHT) SKIP EDITC 1 X_RAY~e',X_RAY) CCOLC20),A,A): 

PUT FILECBHll SKIP EDITC'DELIVERY 1 ,DELIVERY) CC0L(20),A,A); 
PUT FILECBHTl SKIP ~DITC 'LAB_EXAMSt- 1 ,LAB_EXAMSJ CCOLC20l,A,A); 
PUT FILE<BHT> SKIP EDIT< 'OPfRATIONS•',OPERATIONSJ CCOL<20J,A,~>; 
PUT FILECBHT> SKIP EDIT< 1 0THER_TREATMENT•',OTHER_TREATMENT> 

(C0L(20),A,A); . 
PUT FILECBHT) SKIP EDITC'CONDITION•',CONDITIONJ <COL(2Q),A,AJ; 
PUT FILE<BHT> SKIP .EDIT<'RESULT•',RESULT> CC0~(2Q),A,A>; 
PUT FILE(BHT> SKIP EDIT<'ADVICEa 1 ,ADVICE> CCOLC20J,A,AJ; 
IF DEATHU48HA•8LANK l DEATH048H•BLANK THEN DO 
PUT FILE<BHT) SKIP EOIT( 1 DEATH_UNDER_48_HOURS• 1 ,0EATHU4AHJ 

(CQL(2Q),A,A); 
PUT FILE<BHT) SKIP FDITC '0EATH_OVER_48_HOURSm 1 ,DEATH048H) 

(COl C 20), A, A>; 
PUT FILE<8HT> SKIP EDITC'AUTOPSY•',AUTOPSY) CCOL(2Q),A,AJ; 
PUT FILEC.BHT) SKIP EDIT( 1 CAUSE_OF_DEATH2 1 ,CAUSE_OF_OEATH} 

<COL<ZQ),A,A); 
PUT FILE(BHT) SKIP EDIT( 1 FETAL_DEATH• 1 ,FETAL_DEATHJ 

(COL<20J,A,AJ; 
E~ D.; 
ELSE; 

PUT FILE(BHT) SKIP EDIT< 'DATE_OF_DIS~HARGE•',DATE_OF_DISCHARGE) 
CCOL<2Q),A,A); 

PUT FILE<BHT) SKIP ED1TC 1 BILL• 1 ,8ILL} CCOL(2Q),A,A>; 
PUT FILECBHT) SKIP EOIT('TOTAL_STAY•',TOTAL_STAY) 
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CCOLC20),,A,Al; 

PL/I 1.0+518 

ANT!M: PUT FILECBHTJ SKIP f:DITCDASHESJ . <A>. 
GO TO START ; 

END FULRTN ; 
GETRTN : PROCEDURE 

IF FLAGcO THEN DO 
IF .DCODEC2Jml THEN DO CALL PRNTCMRDJ 
~0 TO START ; END 

IF DCODE<3Ja1 THEN DO 
CALL WRTN ; 
C A L L P R N T ((1 R 0 l 
GO TO START ; 

EN 0 ; 
IF OCODE<4>=1 THEN CALL GFANCNAM,NMEl ; 
IF DCODEC5l~l THEN CALL GFANCFNAM,FNMEl; 
IF DCODEC7J~l THEN CALL GFANCADORS,AOR>; 
IF DCODEC6J•l THEN CALL DRTN ; 
ELSE ; 
CALL DGTCNK,Dl ; 
END ; 
IF FLAGel THEN DO 
IF DCOOEC4>~1 & OCOOE<5>~1 THEN .DO 
CALL GFAN<NAM,NMEJ; 
CALL GFANCFNAM,FNME>; 
CALL KOMNI ; . 
CALL DGTCNKS,DABJ; 
END ; 
IF DCODEC5lel & DCODEC71ml THEN DO 
CALL GFANCFNAM,FNME>; 
CALL GFANCAODRS,ADRJ; 
CALL KOMNI ; 
CALL DGTCNKSJDA8J ; 
END ; . 

, IF DCODEC4lsl E DCODEC7>~1 THEN DO 
CALL GFAN{NAM,NMEl ; 
CALL GFANCADDRS,AOR) 
CALL KOMNI ; 
CALL· DGTCNKS,DABl ; 
END ; 

IF DCODE(4)•1 ~ DCODEC6J•l THEN DO 
CALL GFANCNAM,NME>; 
CALL DRlN ; 
CALL '<0"1NA ; 
CALL DGTCNKM,DKM) 
END ; 
IF DCODEC5J~l E DCODEC6J=l THEN DO 
CALL GFAN(FNAM,FNME>; 
CAlL DRTN ; 
CALL KOMN/l, ; 
CALL DGT(NKH,DKM); 
f.NO ; • 
IF OCODEC7J•l & DCODE(6Jcl THEN po 
CALL GFAN<ADDRS,ADR); 
CAll DR TN· ;· 
·CALL KDr'tNA; 
CALL DGTCNKM,DKM) 
END; 
ELSE CALL ERROR ; 
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PL/I 1.0+518 

END GETRTN 
'*************************************************' 
I* BELOW IS PROCEDURE DGT WHICH WILL COLLECT *I 
I* REQUIRED MRDNOS *I 

'*************************************************' 
DGT : PROCEDURECG,DBA> ; 
DCL G FIXEDC3) ; 
DCL OBAC999) CHAR(6) 
DO Ial TO G ; 
SIGNml ; 
t4RDcOBACG) ; 
IF lEG THEN SIGNaU 
CALL PRNT(MRD) 
END ; 
GO TO START ; 
tND DGT ; 
'*****************************************************' 
I* BELOW IS PROCEDURE PRNT WHICH PRINTS THE REQUIRED *I 
I* INFORMATION FROM THE FILE PERSON *I 

'*****************************************************' 
PRNT : PR8CEOURE(M0) ; 
DCL HD CHAR(6) . 
ON KEY<PERSON> GO TO NMSG ; 
READ FILECPERSON> INTOCPAT!ENTJ KEYCMO) ; 
IF USECODE~'D'THEN GO TO MNDL ; 
IF USECODE~'U'THEN DO ; 
IF FLAGlaO THEN CALL PRINTlCL); 
lF FLAGl~l TYEN CALL PRINT2(L,M) ; 
IF FLAG1~2 THEN CALL PRINT3<L,M,N) ; 
IF MARK=l THEN CALL FULRTN ; 
ELSE ; 
END ; I 

MNDL : IF SIGN=O THEN PUT FILECBHT) SKIP EDIT( 
'THE RECORD CO~~ESPONDING TO MRDNQ 1 ,MD, 
'IS ALREADY DELETED'> (COLC2~),A,A,A); 
GO TO FLBN ; 
NMSG : IF SIGN•O THEN PUT FJLECBHTJ SKIP EDIT( 
'THE RECORD CORRESPONDING TO MRDN0• 1 ,MD, 
'DOES NOT EXIST IN THE SYSTEM') (COLC20J,A,A,A);. 
F L BN: , 
END PRNT ; 

82/01/01. 18.21.35 

'***************************************************************' 
I* THIS PART MODIFIES THE EXISTING TUPLES *I 
'***************************************************************/ 
MDFRTN: PROCEDURE ; 

DCL DEVI(l5) LABEL ; 
ON KEYCPERSONJ GO TO MSG; 

READ FilECPERSONJ INTO<PATlENTl KEYCMRD): 
IF USECODE•'D'THEN GO TO MSGX; 
GO TO DEVI<NJ<B); 

I* BRANCH WILL BE MADE TO CORRESPONDING LABEL BY ABOVE STATEMENT *I 
OEVI(l): PATJENT.LOCAL•MDMN; GO TO MEND; 
DEVI(2): PATIENT.NEXTKIN•MDMN; GO TO 1·1END; 
DEVI(3): PHYSICAL_EXAM•MDMN; GO TO MEND ; 
DEVI(4): PRESENT_COMPLAINT~MDMN; GO TO MEND 
DEVIC5>: PAST_HISTORY•MDMN; GO TO MEND 
DEVI(6): FINALOGN•MD'1N; GO TO MEND; 
DEVIC7): TESTS~MDMN; GO TO MEND; 
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0 E V 1 < 8 ) : C 0 N·D IT I 0 N m r~ 0 K N ; G 0 T 0 MEN 0 ; 
DEVI(9): DELIVERYcMOMN; GO TO MEND ; 
DEVI<l(l): LAB_EXAMSmMOMN; GO TO MEND; 
DEVICll): OPERATlONS•MDMN; GO TO MEND 
DEVIC12): OTHER_TREATMENT•MDMN; GO TO MEND 
DEVI<l3): X_RAY~MDMN; GO TO MEND ; 
DEVIC14): ADVICE&MDMN; GO TO MEND ; 
DEVICl5): RESULTcMOMN; 
MEND : REWRITE FILECPERSON) FRDMCPATIENT> KEYCMRD>; 
PUT F!LE(BHT) SKIP EDIT< 'SUCCESSFUL UPDATION 1 ) CCOLC2Q),A) 

GO TO CLS ; 
MSGX: PUT FILECBHT) SKIP EDITC 1 THE PATIENT ALREADY DELETED') 

CCOL<20),A) ; 
GO TO ClS ; 

82/0l/01. 18.21.35 

MSG: PUT FJLE<BHTJ SKIP EDITC'THE PATIENT WITH THIS MRDNOe 1 ,MRO, 
'DOES NOT EXIST IN THE SYSTEM') (COLC2Q),A,A,A> ; 

CLS: GO TO START ; 
END MDFRTN ; 

'****~***************************************************' 
I* THE FOLLOWING PROCEDURE IS MEANT FOR UPDATION OF *I 
l* KEY ATTRIBUTE , THAT IS WAROBED *I 
'****~****(······¥•••************************************' 
WBN : PROCEDURE ; 

OCL WBAD CHAR<5J 
ON KEY<PERSON) GO TO MSGH ; 
ON KEYCWBEO) GO TO MSGI ; 
READ FILECPERSON) INTOCPATIENT) KEY<MRD) ; 
IF USECODE='D'THEN GO TO MSOL ; 
W.BAD•WARDBED ; I* TO PUT IN FILE WBEO,CODE 1 T1 POR TRANSFERRED *I 
WARDBEOt:MDMN ; 
WBD~ MDMN ; I* FOR WRITING IN NEW WARDBED *I · 
REWRITE FILECPERSONJ FROM(PATIENT> KEY<MRD> 
READ FILECWBED> INTOCWBARY> KEY!WBAD) ; 
WCOOEm 1 D1 ; 

REWRITE FILE<WRED> FROMCWBARYJ KEYC~BAD> 

CALL WBPR ; . 
!*THIS WILL WRITE NEW 'RECORD *I 

MSGH : PUT FILECBHTl SKIP EDIT 
< 1 NO RECORD EXISTS CORRESPONDING HI MRDN0• 1 , 

MRO) <COLC2Q),A,A>; 
GO TO CLSJ ; 

MSGI : PUT FILECBHT> SKIP EDIT 
C 1 RECORD CORRESPONDING TO PREVIOUS WARDBED• 1 , 

WBAD, 'COULD NOT BE FOUND 1 ) CCOL<2Q),A,A,Al; 
GO TO CLSJ ; 

MSDL : PUT FILECBHT) SKIP EDIT( 'RECORD WITH MRDNO•',MRD, 
'IS ALREADY DELETED '} CCOLC2Q),A,A,A); 

CLSJ : 
END VJBN ; 
'*************************************************************' 
I* THIS ROUTINE DELETES THE PATIENTS 'RECORDS *I 
'***********************~*·*··~······················*********' 
DLTRTN: PROCEDURE; ' l 

ON KEYCPE~SQN) GO TO MSGA; 
ON ENDFILE<DLT> GO TO START ; 
ABB : 
GET FILECDLT) LISTCMRO,DU48H,D048H,OTOPSY,CDEATH, 
FDEATH,OTDIS,TSTAY,BIL> ; 
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READ FILECPERSON> INTOCPATIENT) KEYCMRD); 
IF USECODEa'D'THEN DO; 
PUT FILECBHT) SKIP EDITC'THE RECO~O WITH MRDNO•',MRO, 
'IS ALREADY DELETED') (COLC2Q),A,A,~>; 
GO TO ABCD; />it IT Wlll BRANCH TO THE ,END 01= ROUTINE *I 

. END; 
ELSE USECOOEc'O'; ADR~LOCAL ; NME•NAME ; FNMEGFNAME 

WBD~WAROBED ; DTAsDATEADM ; 

82/01/0l. 18.21.35 

'***********************************************************' 
I* READ ALL THE FILES AND INSERT 'D'CODE INTO THEM ~/ 

'***********************************************************' 
NCOOEu'O'; FCODE•'D'; ACODf='D'; 

OEATHU48H• DU48H ; 
DEATH048H= D048H ; 
A.UTOPSYcOTOPSY ; 
CAUSE_OF_DEATH=CDEATH 
FETAL_DEATHm. FDEATH ; 
DATE_DF_DISCHARGEa DTDIS 
TOTAL_STAYaTSTAY ; 
8!LLmBIL ; 
REWRITE FILECPERSON> FROMCPATIENT> KEYCMRDJ ; 
GO TO ABB ; 

ON KEYCWBEDl GO TO MSGB ; I* MESSAGE FOR NOT FOUND *I 
R E AD F I L E C W B E D ) I N T 0 ( W B A R Y l K E Y ( W·B D ) ; 
IF WCODEn'U'! WCODE•'T'THEN DO; 
WCODE•'D'; 
REWRITE FJLE(WBEDl FROMCWBARYl KEYCWBD) ; 
GO TO AB ; 
END ; 
ELSE DO ; 

I 

PUT FILECBHT) SKIP EDITC'THE PATIENT WITH WARDRED•',WBD, 
'IS Al~EADY DELETED') CCOLC20),A,A,Al; 

GO T 0 As· ; 
END ; 

MSGB: PUT FILECBHT) SKIP EDITC'NO RECORD FOUND WITH WARDqEoe•,WqO) 
CCOL(20),A,Add: 

AB : ON ~EYCDTADHl GO TO MSGC ; 
READ FILE<DTADM) INTOCDTARYJ KEYCDTAJ 
IF DACODE•'U'THE~ DO 
TOTALNOuTOTALNOal ; 
IF TOTALNO•O T4EN DO 
OACODE•'D'; 
REWRITE FILECDTADMl FROMCDTARY) KEYCDTA) ; 
GO TO AI3C ; 
END ; 
ELSE REWRitE FILECDTADMl FROMCDTARY> KEYCDTAJ 
END ; 
PUT FILECBHTJ SKIP EDITC'THERE IS NO PATIENT CORRESPONDING rry DATE•' 
,OTAl CCOLC2Q),A,A); 

GO TO ABC ; 
MSGC:PUT FILE(BHT) SKIP EDITC'THE RECORD NOJ FOUND WITH OATEc',DTA) 

(COL<2(J) ,A,A>; 
ABC ~ CAlL FAN < t\fM E , N A 'M > ; 

CALL FANCFNME,FNAMJ 
tALL FAN(AOR,ADDRS> 

M S G A :' PUT F !l E C B H T > SKI P EDIT( ' THE R E C 0 R 0 WITH M R D N O• ' , M R D, 
'DOES NOT EXIST IN THE SYSTEM') CCOLC20),A,A,A); 

'***t*******•*********************••••••*•••*********************' , . 
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I* THE PROCEDURE GIVEN BELOW IS A PART OF DLTRTN ROUTINE *I 
I* FAN IS A PROCEDURE FOR PUT FILE<BHT) TING 'D'CODE IN FILES FNAM *I 
I* ADDAR AND NAM RELATING TO FNAME,ADDRESS AND NAME *I 

I***********•··········~··••*••••••••·················~····*••••• I FAN : PROCEDURECNKYA,NMAl 
DCL.l NRA , 

2 NKEYA CHARC32}, 
2 MRDNA CHAR(6), 
2 MCDA CHAR(l); 

DCL NKYA CHARC30l; 
OCL NMA FILE ; 

ON KEYCNMA) GO TO REPIT 
OPEN FILECNMA> ; 
IJt.:l ; 
CIJo:CHAR<IJl : 

AGNA : NKEYA•NKYA !! CIJ ; 
BATIScNKEYA ; 

READ FILE<NMA) INTOCNRAl KEYCBATIS> 
IF MCDA='D'THEN GO TO DLTX ; 
IF MRONAB MRD THEN GO TO BADAL ; 
ELSE IJ•IJ+l ; 

CIJeCHAR(IJ) ; 
GO T.O AGNA ; 

BADAL : t1CDAa 1 0 1 

REWPITE FILECNMA> FROMCNRAl KEYCBATISJ ; 
GO TO XYZ ; 

REP!T :. PUT FILE<BHTl 
'DOES NOT EXIST IN 

DLTX : PUT FILECBHTJ 
'IS A DELETED ONE 

XYZ : CLOSE FILE(NMAJ 
E 1~D FAN ; 
ABCD : END DLTRTN 

END SYNTAX ; 

SKIP EDIT( 'THE RECORD WITH 1 ,NKY~., 

THE SYSTEM') CCOL(2Q),A,A,Al; 
SKIP EDIT<'THE RECORD WITH'~NKYA, 
') CCDL<2Q),A,A,AJ; 



***~***~**************C*************.******~************~********f***~*****************~******~********************* 
~ IF NAME • 'SURENDER KUMAR BOSE' GET WARDBED Al'>lO CON{)ITJON AND AODRFSS $ 

THE REQUIPED INFORMATION FOLLOWS 

WAROBf?D• 15032 
CONDI~IONc IMPROVING 
PERMANENT_AODRESSs 124 1 O.O •• A. FLAT MUNIRKA , NEW DELHI _110 067 

••.-.••~J:)tQtiDUii)D~••..,.,~m~~~ ...... ,>r :•t·: •••a<"r.,·. ID'F~Hu.t-esr....,:-·t._..._....,.,._..ua~.--wt•,J111'4'lH_.~ • a ....... ~ktt. &F-.. s.-~&·a(.&.. l'l' ( . .. t.<., &~..:-.. ·~ -'\llft:""!t~~~ ..;.J<t '*-•l&••~J.~.-B~ ~br.·nt2=~et.r:o:"<t:. -t:""'rl. f!fl:.t.,~t~ !.DW: '·'-·v.t: m.t"N:<~N-t:r·rer,.,.,·tZ!UO:::·•·~•,.•~umaa: '!:. • 

***********************************~*************~**********************************~*******************************· 
IF WARDBED•'l2095' GET NAME AND ADDRESS $ 
THE REQUIRED IN~ORMATION FOLLOWS 

NAME~ MISS KUSAM LATA JAIN 
PFR~ANENT_ADORESSn A~2/120, JANAKPURI, NEW DELHI~ 110058 

****************************************************************~***************************************************~ 
IF MRDNO• '654845' GET NAME AND WARDBED AND CONDITION $ 
THE REQUIRED INFORMATION FOLLOWS 

NAME• DR. ALLA~ BUX AHMED 
\JARDBED• 02038 
CONDITION• NOT SO SfPlOUS 

*******************************************************************************************************************t 
IF NAME• 'RAJ PAL SINGH' AND DATEADM ~'810224' G~T WARDBED AND FINALDGN % 
THE REOUIREO INFORMATION FOLLOWS 

WARDBEO• 12059 
FINAL_DIAGNOSISn MALARIA 

I 
r'l'tr~·-.&..illl" I\: ~1,·:~' --IW!'If! -ir:r"""l.:'t!llfr ·li~&"'.:..tf ~"- ~~cs:~~n • ...,.,.lt'llc 

:;;;;;;;;;;;;;;;:~~~;~·:i~~~~.~~~~~~~;~~=:~;~:~·~~;;;;,;;;;;;~;;;;;;;;.~:;;;~;;;·;;;;~;;;;;;;;;·;;·;~;;;;;;;·i 
THE REQUIRED INFORMATION FOLLOWS I 

---~--~~-~''!~~I'~~: ~~~~:illE~~~;:~~p;~··--~•••• ~~-~~~"""" ·-~·~·-·-• G-o•-«•·•-•••• :0. e••--uo•• ••--1 
;;;;;;;;~:;::;:;;; ;~: ;:·~·~:;;.;;;;;;;;;;;;·~ ;;;;;;;;;;;;;;;:;::;::;;;;;;;;;;:;;;;:;::::;;;;;;:·*;;;;;;:;;;;;;;:;;;;;;;;;;d 

IF PATIENT•'JOHN ALFERD BINY' GET CONDITION $ 
ERROR DETECTED BEFORE COLUMN NUMBER 10 

•••***********************··~···•*******•••••••••*******************************************************************~ 
IF SECCODE• 1 SAXENA' AND MRDNOa 1 622't42' MODI,FY CONDITION .. .' IMPROVING' $ 
SUCCESSFUL UPDATION 

"************~************t*:r:'*~******•*****1>t*****l~*********l1;***********************¥**********)•·~·*****1"************** 
_ 1 IF MRDNOr- 1 222266 1 GET CONDITION$ , _ 

~ · THE RECORD CORRESPONDING TO MRDNO~ 222266 COULD NOT BE FOUND - - 4 

-~***********~**************~••********************************~*********************************~***************~*··· 



THE RECORD WITH MRONO• 555544 JS ALREADY DELETED 
THE RECORD WITH MRDNOs 777744 DOFS NOT EXIST IN THE SYSTEM 

*********·~····***·~········~··*********••••••*•••••••***************~··············••*************~************ 
IF SECCODE• 1 NARAIN 1 INSERT FULLINFO $ 

···•************************************************************************************************************ 
IF SECCODEm'BHATIA' INSERT DIAGNOSTIC $ ' 
PATIENT WITH MRDNO• 555588 DOES NOT EXIST IN THE SYSTEM 
PATIENT WITH MRDNO• 99996~ DOFS NOT EXIST IN THE SYSTEM 

********************************•*************************•**************************************************** 
IF SECCODEu'SAXENA' I~SERT TREATME~T $ 
0 ATIENT WITH MRDNO• 444446 DOES NOT EXIST IN THE SYSTEM 

*************************~***********~******************~****************************************************** 
IF SECCODE•'LLLLMM' INSERT FULLINFO $ 

THE SECURITY CODE LLLLMM IS NOT A VALID ONE 
*************************~********••·······~··~······•••******************•*******************~**************** 

X 
All QUERIES ARE ANSWERED 
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SOURCE 

SYNTAX: PROCEDURE OPTIONSCMAIN); 

PL/I le0+5:!8 81112/31. 13.22.13. .. 

DCL OOMAIN(8) CHAR<lO) INITC'DATE '•'MRDNO '•'WARDBED '• 
'NAME '•'FNAME. '•'DATEADf1 •,•ADDRESS '•'SECCODE 1 J; 

DCL TARGETC30) CHAR(lO) INIT<'MRDNO '•'NAME '•'ADDPESS '• 
1 FNAI'1E '•'DATEADM '•'1·1ARDBED 1 , 1 LADDRESS 1 , 1 NKADORESS '' 
1 PHYSICEXAM•, 1 PCmlPLAINT 1 , 1 PSTHISTORY 1 , •FDIAGNOSIS•, 'TESTS '• 
'CONDITION '•'DELIVERY '''LABEXAM '•'OPERATION '• 
1 0THRTRH1NT', 1 XRAY '•'ADVICE •,•RESULT '' 
1 FULLINFO '•'DIAGNOSTIC 1 ,'TREATMENT •,•ALLREPORT '•'BSTATUS '• 
'DSTATUS '•'WSTATUS '•'MSTATUS '•'ASTATUS 1 l EXTERNAL; 

DCL LFN FILE INPUT RECORD SEQUENTIAL ENV('FO~SQ,FL~BO,PT~z,BT•C' >; 
DCL BHT FILE STREAM OUTPUT ENVC 1 FL•l32,RTaz,BT•C 1 ); 

DCL KEYWR0(7) CHARClOJ .1NITC 1 IF •,•GET '•'AND '• 
'MODIFY '•'DELETE '•'INSERT •,•s 'l; 

DCL CDCODEC8),TCODEC30>,KCODEC7l,FLAG,FLAG1) FIXED<l> INITCO> EXTERNAL; 
DCL MDMN CHAP<lOOJ EXTERNAL; 
OCL CMRDJDTA,SCODEl CHARC6) EXTERNAL; 
DCL CNME,FNME,ADRl CHARC30) EXTERNAL; 
DCL NKB FIXEDC2) EXTERNAL; 
DCL <MARK,SIGN) FIXEDCl) EXTERNAL; 

DCL CL,M,N> FIXEDC2l INITCOJ EXTERNAL; 
DCL OEVIC15) LABEL EXTERNAL; 

DCL CFLG,FLGA,FLAG2,FLAG3) FIXED<ll INITCOJ EXTERNAL 
DCL 0(999) CHARC6) EXTERNAL J 
DCL <LM,~M) FIXEDC6) EXTERNAL ; 
DCL CFMRD,LMRDJ CHAR(6) EXTERNAL ; 
DCL DA.SHES CHAR<l20l INITC<12"CiJ 1 _ 1 >; 
DCL 1 CARDREC CHAR(80); 
DCL CARDCBO> DEFINED CARDREC CHAR<l>; 

DCL KARO-OEFINED CARDREC CHARC80); 
DCL SLT~ CHAR(40) INITC' LENGTH OF SYMBOL EXCEEDS 10 CHARA{TERS 1 l; 
DCL SPACES CHAR<l.OO> 1NITC 1 1 ); 

DCL EQUAL CHAR(l) INITC'"- 1 ); 

DCL QUOTE CHAR<ll INITC'''' ); 
OCL BLANK CHARCl) INIT< 1 '); 

OCL SYMBOL CHAR(l0) IN1TC 1 1 ); 

DCL BLNKlO CHAR<lOl INITC' 1 ); 

DCL DBUFFC30) CHARClOOl INITC. 1 '> EXTERNAL; 
DCL CSL,CTR,SCTR> FIXED(3) INITCO>; 
DCL STARS CHAR<l20l INIT<<l20)'*'>; 
DCL ERR CHARC40 )_!NIT<' ERROR DETECTED BEFORE COLUMN NUMBER '); 
STARTl: OPEN FILE CLFNl; 
START: PUT FILECBHTl SKIP(3) LIST <STARS>; 

OPEN FILECBHT) 
. CALL NXTCRO 

C TR •O; 
SLaO; 
FLAGl•O; 
FLAG•O; 
MARK.•O; 
LaO; 
DO Ial TO 30; 
DBUFF<IJcrSPACES; 
TCODECI>=O; 
END; 
DO I•l TO 8; 
DCODE(I)nO; 
END; 



73/172 
E OPTIONSCMAIN>; 

SOURCE 

DO 1•4 TO 6; 
KCDDECil•O; 
END; 
CALL SYMBL; 

PL/I 1.0+518 

IF SYMBOLA• KEYWRDCll THEN CALL ERROR 
CALL SYMBL; 

DMN : DO Ial TO 8 ; 
IF SYMBOL= DOMAIN<Il THEN DO; 
IF DCODE<IJ~1 THEN CALL ERROR; 
ELSE DCOOE(I>~:~l 

J•I; 
'GO TO CHEQL; 
END; 
END ; 
CALL ERROR ; 

CHEQL : CALL SYMBL 
It~J ; \ 
.IF SYMBOL fta EQUAL THEN CALL ERROR; 
CALL SYMBL; 
IF SYMBOLA= QUOTE THEN CALL E~ROR 

LDATA : CTRGCTR+l; 
IF ·cTR>80 THEN CALL NXTCRD ; 
ELSE ; 
IF CARD<CTRlA• QUOTE THEN DO; 
SLIIliSL+l; 
IF SL>u 100 THEN CALL ERROR; 
SUBSTRCDBUFFCIJ,SL,l)o CARD<CTR1 J 

GO TO LDATA; 
END; 
IF KCODEC4lm! THEN DO ; · 
f'lDMNs:!OBUF F {I); 
CALL SYMBL ; 
GO TO CHOLT ; 
END ; 

81112/31. 13.22.13 

IF DCODEC2)cl & DCODECBl•l THEN GO TO LAST ; 
IF DCODECBlal THEN GO TO CHAND ; 
IF FLAG~l £ <DCODE<ll*llDCODE(2)ftl!DCODEC31~1) THEN CALL ERROR 
IF DCODEClJ~l ! DCODEC2lul ! DCDDEC3)•1 THEN GO TO CHGET 

CHAND : CALL SYMBL ; 
IF SYMBOL • KEYWRDC3) THEN DO 
IF FLAG al THEN CALL ERROR ; 
ELSE FLAG=-1; 
CALL SYMBL ; 
GO TO DMN ; 
END ; 
ELSE GO TO CHGT 

CHGET: CALL SYMBL; 
CHGT ; IF DCODECB>•l THEN GO TO LASTA ; 

IF SYMBOL Au KEYWRD(2) THEN CALL ERROR 
KCODE <2> a 1 ; 
CALL SYM8L ; 
IF DCODECl)cl THEN GO TO CH2630; 

I* TO CHECK TARGET LIST *I 
CH2225: DO In22 TO 25 ; 

IF SYMBOl • TARGET(!) THEN DO 
IF TCDDE(I)8l THEN CALL ERROR ; 
ELSE TCODECI)al; 

MARK=l; 

-.I 



73/172 
'RE OPTIONS<MAIN>; 

SOURCE 

CALL SYMBL 
GO TO CHDLT; 
END; 
END; 

CH18 : DO I•l TO 21; 
TGT : IF SYMBOLoTARGETCI) THEN DO; 

IF TCODECI)• l THEN CALL ERROR 
ELSE TCODECI>~ 1; 
CALL SYMBL ; 
IF SYMBOL n KEYWRD(3) THEN DO ; 
IF ~LAGlmO THEN L•I; 
IF ~LAGlcl THEN Mel; 
IF FLAGl=Z THEN Nci; 

ELSE ; 
FLAGl ft FLAGl + l ; 
IF FLAG1>2 THEN CALL ERROR 
ELSE DO ; 
CALL SYMBL ; 
GO TO CH18; 
END ; 
END ; 
ELSE GO TO CHDL T 
END; 
END ; 
CALL ERROR 

CH2630: DO Ia26 TO 30; 
IF SYMBOLafARGET<I> THEN DO; 
IF TCODECil•l THEN CALL ERROR ; 
ELSE TCODE(I):!il; 
CALL SYMBL ; 
GO TO CHDLT; 
END ; 
END; 

.CALL ERROR ; 
CHDL T : IF SYMBOL='$' THEN DO ; 

PL/I 1.0+518 

PUT FILECBHT) SKIP(3) EDIT ( 1 0UERY IS O.K.') CXC20),A); 
GO TO START; 
END ; 
ELSE CALL ERROR· 

LAST : IF DCODEC2)•1 E DCODECBJ•l THEN GO TO CHMD.; 
CALL SYMBL ; 
SCODEnrDBUFF(8); 
MRDuQBUFFC2); 

LASIA ~ IF DCODE!8~•1 & DCODEC2)•1 THEN GO TO CHMDA ; 
IF SYMBOL•KEYWRD(5) THEN DO; 

KCODEC5)cl; 
CALL, SYMBL ; 
GO TO CHDLT ; 
END ; 
ELSE IF SYMBOL • KEYWRDC6) THEN DO 
KCODEC6)ol 
GO TO CHIN ; 
END ; 
ELSE Ct,ll ERROR 

CHIN : CALL SYM8L ; 
DO ID22 TO 24 ; 
IF SYMBOL Q TARGET(!) THEN DO ; 
TCODE ( J)cl; 

81/12/31. 13.22.1~ 



X 73/172 
URE OPTIONS<MAIN); 

SOURCE 

CALL SYMBL ; 
GO TO CHDLT; 
END ; 
END ; 
CALL ERROR 

:HMO : CALL SYMBL 
:HMDA : MRD ~ OBUFFC2> ; 

IF SYMBOL u KEYWRD(4) THEN DO 
KCODEC4) • 1: 
CALL SYMBL ; 
END ; 
ELSE CALL ERROR 
DO 1=7 TO 21; 
IF SYMBOL=TARGET<I> THEN DO 
NKBwir ... 6; 
J•I; 
GO TO CHEQL; 
END; 

tND ; 
CALL ERROR; 

SYMBL :'PROCEDURE 
SCTR=O; 

S Y f1 B 0 L • B L N K 1 0 
CTR,..CTR+l; 
IF CTR >ao THEN CALL NXTCRD 

LOOP : IF CARD<CTRl• BLANK THEN DO ; 
IF SCTRA•O THEN GO TO RETN ; 

CTRcCTR+l; 
If CTR>BO THEN CALL NXTCRD ; 
ELSE GO TO LOOP; 

END; 

PL/I 1.0+518 

IF CARDCCTRl>•'A' ~ CARDCCTR)<c'I' : CARDCCTR>>•'J' f. 

. 81112/31. 13.22.13 

C A R D ( C T R ) < • I R I ! C A R 0 ( C T R ) >eo ' S 1 & C A R D ( C T R.l < • 1 Z 1 T H E N D n 
SCTR•SCTR+l; 
IF SCTR >10 THEN DO; 
PUT FILECBHTl SKIP(3) LISTCSLTH) 

CALL ERROR ; 
END; 
SUBSTRCSYMBOL,SCTR,llwCARDCCTRl 
CTRcCTR+l; 
IF ~TR>80 THEN CALL NXTCRD ; 
GO TO LOOP ; 
END ; 

!* HERE WE FIND SPECIAL CHR *4 
IF SCTRA•O THEN GO TO RETN 
SU8STR<SYMBOL,l,l> a CARDCCTP) 
GO TO OUT,; 

RETN : CTRaCTR~l; 

OUT : END ; 
ERROR :PROCEDURE ; 

PUT FILE<BHTl SKIP<3l EDIT <ERR,CTRl CXC2Q),A,F(3,C) l; 
GO TO START ; 
END; 

~XTCRD : PROCEDURE ; 
READ FILE <LFNl INTO (CARDREC); 

PUT FILECBHT> SKIP(2) EOITCKARDl <COL(20),A); 
CTR • 1 ; 
IF CARD<l> = 'X' THEN GO TO FINISH ; 



~, ________ _ 
END SYNTAX ; 



IF MRDNO• '456321
1 

GET NAME AND FNAME AND ADDRESS $ 

QUERY IS O.K. 

:*********************************i**********************~********************************************************** 

IF MRDN0h 1 l4253 ' GET NKADDRESS AND DATEADM AND NAME $ 

I 

QUERY 1S O.K, 

**************************************************************'***************************~************************ 
IF NAME m 1 NARENDER K BHATIA' AND ADDRESS ct 124 POORVANCHAL HOSTEL J N U NEW 

DELHI 110067' GET ~NAME AND ADDRESS $ 

QUERY IS O.K. 

'***************-***********4**********************************'**********************************C***************** 
i iF ~AME ~'NARENDER K BHATIA' AND ADDRESS cr 124 POORVANCHAL HOSTEL J N U NEW 

~' ; 

DELHI 110067• GET FNAME AND LADORESS $ 

OUERY IS O,K, 
.•. 

••••••••••••• ,~*******•*************************************************************************•················~·· 
lF MRDN0• 1 l42536 1 GET NKADDRESS· AND DATEAOM AND FNAME $ 

~.1 . 

QUERY IS o.f<, 

~**********************************************~***********************************************************~*** 
IF MRDNOc 1 142536 1 GET FNAME AND ADDRESS AND DATEADt1 $ 

OUIERY IS O.K. 
J 

**********************************~*****************************************************~*********************' 
I 

IF MRDN0u'14253b' GET ADDRESS AND NAME AND WARDBfD $ 

·ouERY IS O.K. 

ll;,,..;..,o. • .._~:*****~*********""*'***'lo;:~*******'*~~·:t:f:********~*********~-~***.***********,**********" *************: 
IF MRDNOa 1 142536 1 GET N~ME AND LADORESS AND ADDRESS $ 

Ol,.l€RY IS O.K. 



.IF MRDNO='l42536' GET LADDRESS AND FNAME AND AND NAME $ 
' -

ERROR DETECTED BEFORE COLUMN NUMBER 54' 

*************************•********************•*************************************************************: 
IF MRDN0•'142536' GET FNAME AND NAME AND WARDBED $ 

QUERY IS O,K. 

***********************~****~·~**************************************************************************•••~ 

IF MRDND•'l42536 1 GET DATEADM AND NAME AND FNAME $ 

QUERY IS O.K. 

•••••••**************•·····~·····~·*'*******•***************************************************************~ 

IF MRDNOe'l42536 1 GF.T DATEADM AND NKADDRESS AND WARDBED $ 

QUERY IS O.K.· 

**********************************~*************************************************************************~ 

IF MRON0• 1 142536' GET ADDRESS AND WARDBED AND LADDRESS $ 

OUERY IS O.K. 

*******************************************************************************~***************************** '_, 

IF MRDNOm'l42536 1 GET ADDRESS AND LADDRESS AND NAME I 

QUERY IS O.K. 

k*********************~********************************************************************************** 
IF MRDND• 1 142536 1 GET NAME AND LADDRESS AND NAME $ 

ERROR DETECTED BEFORE COLUMN NUMBER 48 

~···********~·····~*********************************************************************************** 

IF MRDN0• 1 142536' GET WARDBED AND ADDRESS $ 

QUERY lS O.K. 

*******************************·~********************************************************************: 

NF MRDN0a'I42536 1 GET NAME AND WARDBED $ 



ERROR DETECTED BEFORE COLUMN NUMBER 2 

~*******************************************************************************************************~** 

IF MRDN0:'142536 1 GET ADDRESS AND DATEADM $ 

QUERY IS O.K. 

~··································•*********************************************************************** 

IF MRDNDg 1 142536 1 GET NKADDRESS AND LADDRESS AND ADDRESS $ 

QUERY IS O.K. 

~·****************~**************************************************************************************** 

IF DATE~'B01226 1 GET ·osTATUS $· 

QUERY IS O. K,e 

~*************************************************~*******************************~·~·********************* ' . . - . 

IF DATE= 1 801226 1 GET' BSTATUS $ 

QUERY IS O.K. 

"* ** **** ** ** *:!c**** ** * ** ********* ** * ** * ********* * ********* * ****J'«>f:********************'* ***~•****:f-*1\··tf:Jl·****:iJ:*** *: 
IF DATE~ 1 8U1010' GET WSTATUS $ 

QUE R Y IS 0 • K • 

******************~******************************************************************************* 
IF DATE e '811002 1 GET MSTATUS $ 

OUERY IS O.K. 

• 
~ ** ** * *. * * *. * ** **. * * * * * * * * ** * * * ** ** ** * * ** * * * * * * * * ** * * ** * * * * * * *. **' * * * ** ** * *** * * * * ** * * * ** * :r. * * * * * * ,., * *: 

IF DATE • 1 810707' GET ASTATUS S 

QUERY IS O.K, 

IF MRDN0= 1 810925 1 GET ALLREPDRT $ 



QUERY IS O.K. 

$****************************************************************~************************ 

IF MRDNO•'l4~536 1 GET NAME AND OATEADM AND LADDRESS $ 

QUERY IS O.K. 

•••*************************************************************************~*************: 

IF MRDN0• 1 l42536 1 GET NAME AND LADDRESS $ 

~*****************************************************************************************' 

IF NAME= 1 JOHN FORG' AND FNAME~'LlMPY FORG 1 GET WARDBED AND ADDRESS ' 

OUERY IS O.K. 

~********************************************************¥**************************••····~ 

IF NAME~ 1 S0BHASH KHOSLA' AND DATEADM• 1 811212 1 GET WARDBEO AND CONDITION 9 

OUERY IS O.K. 

~·*~······•••**************************•••••••********************************************~ 

IF ADDRESSn'C 2 545 JANAKPURI 1 GET NAME AND FNAME AND WARDBEO $ 

OLIERY IS O.K. 

**********~~·····•****************~******~************************************************ 
IF WARDBEDc'12032 1 GET-NAME AND ADDRESS AND CO~OITIDN $ 

OUERY IS O.K. 

~··········~······*****************************•*********.*************************** 
IF FNAMEu•JIMPY MULLER' AND DATEADMa'Bl0508' GET ALLREPORT $ 

QUERY IS O.K. 

***************************************•******************************************** 
/ 

IF NAMEu 1 RAM SAWARUP 1 GET FULLINFO $ 

QUERY IS O.K. 

**** 

~···~ 

**** 

**** 



~···••****************•••••••••t•••············································•********************************* 

IF AODRESS•'7 PARLIAMENT STREET ' AND NAME~'AMAR NATH KOHLI' GET DIAGNOSTIC $ 

QUERY IS O.K. 

~**************************************************************************************************************** 

IF SECCODEu'BHATIA' AND MRON0•'652426' MODIFY NAME•'NARENDER BHATIA' $ 

ERROR DETECTED BEFORE COLUMN NUMBER 50 

~**************************************************************************************************************** 

IF SECCODE~'BHATIA' AND MRDN0•'652426' MODIFY CDNDITION~'IMPROVIN~t S 

QUERY IS O.K. 

~·······················•**************************************************************************************** 

IF SECCODE•'BHATIA 1. INSERT FULLINFO $ 

QUERY IS O.K. 

•**************~····················•**************************************************************************** 

IF SECCODEr'BHATIA' INSERT DIAGNOSTIC $ 

QUERY IS O.K. 

~************************•······················································································· 
IF SECCODE•'BHATIA' INSERT TREATMENT $ 

QUERY IS OeK• 

**********************~*********************~*******************************************************************: 

W R 0 N G Q U E R I E S 

ERROR DETECTED BEFORE COLUMN NUMBER 6 

·········•*******•****************************************************************************************) 
IF NAME = 1 NARENDE~ K BHATIA' AND ADDRESS •' 124 POORVANCHAL HOSTEL J N U NEW 

DELHI 110067 1 $ 

ERROR DETECTED BEFORE COLUMN NUMBER 15 
I 



****************************************************************************************************************= 
IF NAME ='NARENDER K BHATIA' AND ADDRESS at 124 POORVANCHAL HOSTEL J N U NEW 

J 

DELHI 110067 $ 

ERROR DETECTED BEFORE COLUMN NUMBER 49 

***~************************************************************************************************************~ 

IF OATEADMISSION• 1 800906' GET FNAME I 

LENGTH OF SYMBOt EXCEEDS 10 CHARACTERS' 

ERROR DETECTED BEFORE COLUMN NU~BER 15 

************************************************·······················**************************'*********'***** 
X 

' 'ALL QUERIES ARE ANSWERED' 
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